Cardno
Lawson Treloar

Engineering the Future

The Cardno Lawson
Treloar Team

The Cardno Lawson Treloar team
combines the energy and experience of
highly qualified water resources, coastal
and ocean engineers with the knowledge
and commitment of specialised
environmental scientists.

We are specialists
In environmental
management,
coastal and marine
modelling and
analysis, and
water resources
management,

design and planning.

Our team is committed to understand, manage,
protect and assess the effect and impact of the
natural and the built environment in coastal,
marine, estuarine, rural and urban settings.

Based in Sydney, Brisbane and Melbourne,

as part of the Cardno Group we have

access to the skills of over 1200 Cardno
professionals throughout Australia and
overseas. Our senior management team is

led by Neil Lawson, Neil Collins, Doug Treloar,
Ray Rice and David Provis — known industry-
wide as leaders in the field. Our projects have
taken our teams to locations in Australia,
Asia, the Middle East and Central America.
No other consulting firm in Australia can offer
the same full range of and depth of specialist
services as Cardno Lawson Treloar.

We work with clients to provide cost
effective solutions to complex problems.
Cardno Lawson Treloar's clients have access
to world leading sophisticated modelling
software tools.

Internationally, our teams are highly respected.
Cardno Lawson Treloar staff work with

the Dutch international research institute,
WL|Delft, in the design and application

of specialist software (www.wldelft.nl).

We are also agents for WL|Delft consulting
services. Cardno Lawson Treloar’s extensive
resourcing provides our clients with access to
leading software systems such as DELFT3D,
SOBEK and FEWS. Our commitment to
technology ensures clients access the most
sophisticated methodology possible.

Combining superior modelling techniques

with historic or simulated design events, we
work to assist engineers and planners to fully
understand the design parameters for coastal or
off-shore structures, urban design applications,
environmental impacts and beyond.
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Cardno Lawson
Treloar’s business
approach is different.

Our key staff get
involved. We are
committed to your
project’s success.

At Cardno Lawson
Treloar, from day
one, our senior staff
guide and direct
your projects.

We are a hands-on
team. Whether your
project is short or
long term, we'll
work closely with
you until every
aspect is delivered.

Environmental Monitoring

The value of robust data cannot be
underestimated. Solid, reliable records, combined
with sound modelling techniques, operator

skill and superior software programs enable
Cardno Lawson Treloar to provide the most
reliable, accurate and effective solutions for
clients. Our team has extensive experience in
stand-alone field and real-time data collection.

Monitoring can be undertaken on a short or long
term basis, either remotely or on location. At
Cardno Lawson Treloar, we pride ourselves on the
accuracy of our results.

4 Oceanographic and Estuarine Monitoring

Cardno Lawson Treloar's data collection methods
are comprehensive and cover currents, wind,
waves, water temperature, conductivity, salinity,
turbidity, disolved oxygen, nutrients, toxicants,
heavy metals and sediment quality.

4 Port Phillip Heads

4 Blackback Oceanographic Study in
Eastern Bass Strait

Whyalla Channel Study
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4 Port Douglas Harbour
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Creek, River and Terrestrial Monitoring

Our consultancy's data collection includes water
level recording through to stream gauging,

spot monitoring and vertical profiling of
physico-chemical parameters. We also offer
rainfall gauge installation, automatic sampling
and grab sample collection for laboratory analysis.
We work exclusively with NATA registered
analytical laboratories to provide comprehensive
data sets. Our work covers baseline monitoring
through to construction impact monitoring and
operational compliance monitoring.

4 Eden Valley Residential Development —
Pre-construction baseline monitoring

4 Emerald Lakes Residental Development
— pre and post construction monitoring

4 Hope Island Residential Development
— Operational Compliance Monitoring

4 Warriewood Valley Urban Land Release —
Baseline Monitoring through to Operational
Compliance Monitoring and Reporting.

4 Real Time Systems

Cardno Lawson Treloar has installed real time
systems around Australia and internationally,
in both remote and high traffic waterways.
Real time data ensures decisions are made
based on up to date information.

4 Wave monitoring for Queensland Beach
Protection Authority

4 Newcastle and Sydney Ports Corporation
Metocean System

4 Kingfish B Oil Platform Metocean System.

Coastal and Estuarine Modelling
and Management

Cardno Lawson Treloar are highly experienced
in coastal and estuarine modelling.

4 Port and Harbour Development

Cardno Lawson Treloar’s skills and superior
modelling capabilities enable port and harbour
administrators and designers to manage the
myriad of variables effecting these locations.

4 Port Botany Port Expansion (advection-
dispersion, dissolved oxygen, faecal
coliforms, temperature, wave climate,
sediment transport, catchment processes,
ship simulation, provision of expert
services)

4 Port Phillip Bay Channel Deepening

4 Catarmaran Facility — Southern
Moreton Bay (hydrodynamic and
water quality modelling)

4 Newport Waterway Duplication
Waterway Studies

4 Marina Studies for Mackay, Port Douglas
and Bowen regions



By forming partnerships with clients, we work to help you to

4 Port of Cairns berth and dredging
investigations.

4 Water Quality Investigations

Cardno Lawson Treloar's investigations are
diverse and include capabilities such as

tidal flushing; plume studies; point source
discharge impacts and modelling of nutrient
dynamics; spill simulations (including nitric
acid, oil and other accidental spill incidents),
and high level algal and surrogate modelling
for eutrophication analysis.

4 Port River (SA) Water Quality Analysis

4 Brishane Water (NSW) Estuary
Processes Study

4 Sanctuary Lakes (Vic) Residential
Development (surrogate eutrophication
modelling to meet stringent algal
condition requirements)

4 Cabbage Tree Creek (Qld) sewerage outfall
and assessment of algal impacts

4 Belmont (NSW) Wastewater Treatment
Strategy (modelling of ocean impacts of
treated wastewater discharge upgrade
solutions).

4 Hydrodynamic Modelling

Our team can undertake current and water
level studies anywhere in the world. These
applications help our clients understand
and predict the impacts of storm surges on
coastal and low lying areas.

4 PNG to Cape York Gas Pipeline Project
current investigations

4 Capricorn Coast, Bowen, Hinchinbrook and
Pine Rivers Shires Storm Surge Studies

4 Exmouth Gulf Storm Surge Studies

4 Preparation of design wave, current,
wind and water level criteria.

4 Sediment Investigations

Cardno Lawson Treloar has completed studies
in sediment transport and morphology

investigations. We understand and predict the
effects physical structures or natural conditions
have on the environment under set conditions.

4 Lake lllawarra (NSW) Entrance
Morphological Modelling

4 East Point Mackay (Qld) Pioneer River
scour due to flooding and cyclones

4 Murray Mouth (SA) Entrance
Morphological Modelling.

4 Wave Climate Investigations

We use leading numerical modelling systems
such as Delft3D-SWAN, MIKE21-Boussinesq
Wave. Our wave simulations demonstrate wave
effects in rivers, harbours and waterways.

4 Marina projects in Sydney Harbour,
Port Stephens, Botany Bay, RAN Facilities
in Twofold Bay, Jervis Bay, Darwin Harbour,
Port Phillip Bay, Cairns, Bowen

4 Upgrade of Newcastle Port Entrance Channel.
4 Heat Modelling

This specialised service allows environmental
and power station managers to understand
and control the effects of high-low water
temperatures discharged into waterways
and to assess potential re-circulation and
environmental effects.

4 Eraring Power Station — Lake Macquarie
Power Station Upgrade Analysis

4 Splityard Creek/Wivenhoe Dam
Turbine System

4 Port Kembla Steelworks Cogeneration Plant

4 Major air conditioning systems at Sydney
Casino (Walsh Bay).

Integrated Water Resources and
Catchment Management

True sustainable development can only

be achieved if the dynamics of water are
understood. Our well respected team is
committed to sustainable water resource and

catchment management. Government at all
levels, and developers and communities alike,
increasingly recognise the effects of water on our
way of life. Extremes such as drought and flood
can cause devastation, while water itself sustains
life. At Cardno Lawson Treloar, we understand
and respect this complex relationship.

Our team appreciates the diverse effects

of flooding — from its dynamic shaping of

the environment through to its potential
negative social and economic impact. With this
knowledge we offer risk management analysis
and develop comprehensive plans across a wide
range of situations.

Staff work with you to implement rehabilitation
programs which assist in optimising land
development and identify opportunities

to revitalise damaged environments. We
understand the need for government to regulate
and protect the environment. We also recognise
that our communities need to live in, and work
with, our environment. Our teams have a true
appreciation of sustainable development.

Our extensive experience includes:

4 Flood Modelling for Major Planning
Purposes and Schemes (hydrological
and hydraulic modelling using
sophisticated techniques incorporating
multidimensional analysis)

4 Floodplain Risk Management Plans
and Studies

4 Development Impact Flood Studies
4 Road and Rail Hydraulic Studies

4 Hydrologic Cycle Analysis — Flows Studies,
Reservoir Sizing, On-site water supply
analysis, Irrigation Demand Analysis,
Environmental Flows

Catchment Process Modelling
Creek Rehabilitation Analysis and Design

Water Sensitive Urban Design
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Integrated Water Cycle Management








