Capability Statement - Waterway Diversions

About
Water
Solutions

Water Solutions Pty Ltd (WS) is a
specialist engineering consultancy with
comprehensive expertise in water
engineering and water resources
investigations and award-winning design.
Water Solutions Pty Ltd is a registered
Professional Engineering Company of
Queensland (Reg No 356).
In operation since 1995, WS currently
employs nine engineers, including five
senior engineering professionals with
specialist experience in the area of
waterway diversions.
WS are recognised industry practitioners in
the field of water engineering, with
extensive experience in the design and
implementation of waterway diversions
throughout Central Queensland.
This statement focuses on WS’s
capabilities specific to the design and
implementation of waterway diversions.

Diversion Design Philosophy


Provide design solutions with certainty
in outcomes.



Readily adapt the functional design of
the diversion to meet site-specific
requirements.



Design diversions to be stable and
sustainable as much as possible.



Work positively with the regulatory
authorities (including the Department of
Environment and Heritage Protection
(EHP)) to achieve both:
•

The desired design outcomes from
both the mine and EHP perspective.

•

Diversion licensing in a timely
manner.

Waterway
Diversions
What We Do

WS has extensive experience and skills in
the area of the design and assessment of
waterway diversions and associated
hydraulic structures. Key aspects
commonly involved in the design of
waterway diversions, with which WS have
extensive experience, include the
following:

Detailed Hydrological
Characterisation


Estimation of design discharges
through runoff routing models



Impact assessment; flow, stream
stability, flood characteristics



Flow regulation, flood routing and
mitigation



Stabilisation/remediation, armouring,
and energy dissipation



Flood protection and mitigation
schemes



Flood inundation mapping.

Hydraulic Structures


Hydraulic design and arrangement and
energy dissipation works, diversion
plugs and diversion interface zone



Analysis of stream gauging data



Rating curve development and
extension



Catchment yield / flow duration
assessment and risk assignment

Physical (laboratory) modelling and
design



Evaluation of key design parameters
associated with flood protection
measures including: flood level
estimation, imminent failure flood, and
freeboard estimation.





Land-use impacts assessments;
quantity and quality



Climatic variability and forecasting.

Waterway Hydraulics, Form and
Stability

Project Management


Engagement and management of subconsultants (for example geotechnical
investigations)
Key involvement in project study
groups.



Hydraulic structures; energy
dissipation, diversion and control



Diversions; temporary and permanent,
open and conduit





One, two and three-dimensional
hydrodynamic (numerical) modelling

Compliance and Licensing



Physical (laboratory) modelling and
design



Movable boundary assessment and
design; stability, transport and form



Natural waterway design including
fluvial and geomorphological
considerations



Engagement with EHP and assistance
with acquisition of relevant waterway
licences



Preparation of as-constructed drawings



Certified
waterway
surveillance
inspections
to
satisfy
regulatory
requirements.

Creek Diversion in the Bowen Basin
Challenge: No natural waterway is
absolutely stable, but when creating a
creek diversion over spoil, there are
several challenges to ensure maximum
stability.

Case Study
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A major mine site in Queensland’s Bowen
Basin needed a plan for a permanent
creek diversion to allow for operational
expansion.
The proposed route covered erodible soil
over highly disturbed ground and the client
required the diversion design plan to
protect both existing mining activity
adjacent to the diversion site, and the
downstream waterway.
The design needed to have similar
characteristics to the original waterway,
but also allow for a substantial increase
in water flow as an additional upstream
catchment was to be diverted along the
same alignment.
The landscape downstream is
environmentally sensitive, so responsible
design was important to minimise the risks
of impacting the local ecosystem.

Solution: WS was able to identify local
resources likely to give more stability to the
creek.
WS worked closely with the mine operators
to identify and separate the more cohesive
elements from overburden material, which
could provide a more stable bed for the
creek water.
As an added safety measure, the design
included rockbars strategically placed at
key locations to anchor the waterway.
Careful attention was also paid to ensuring
that the design could sustain considerable
settlement without adversely affecting the
performance.

Result: Although there are considerable
restraints associated with creek diversions
over unstable soil, the resulting design
received licensing approval from DERM
(now EHP) and the plan was tailored to
site requirements and availability of
natural material.

“The success of this project was very
much a matter of teamwork between our
engineers and client. Working together we
created a design that not only made use
of materials already there but also saved
the client money by using their own
resources for the construction process.”

Dr John Macintosh, Director and
Principal Water Engineer, Water
Solutions

Innovative Approach for Oaky Creek Diversion Project
Client: Anglo Coal (Callide Management)
Pty Ltd

Challenge: Reinstating steep gradient

Case Study
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waterways over erodible material can
present both engineering and
environmental challenges at open cut mine
sites.
The Oaky Creek site was a completely
uprooted valley with a mine void at the
downstream end and a high soil platform at
the upstream so reinstating the creek to
where it flowed before the commencement
of mining operations meant the waterway
would be diverted down an extremely
steep slope and over erodible material.
Both the client and regulatory bodies
required that the solution be permanent,
cost-effective, low maintenance, able to
accommodate very large flood flows (AEP
1000) and present minimum environmental
disturbance to the surrounding areas.
Conventional solutions were inappropriate
due to prohibitive costs, likelihood of
damage by settlement and the high
probability that they would prove
unserviceable in the long term.

Solution: With support of the client,
Research and Development at WS set out
to create a unique approach to address all
these challenges.
The RocLoc Stabilisation System, which
comprises relatively small rock fill
immobilised in an interlocking system of

concrete blocks in a cascade arrangement,
distributes energy dissipation over the
length of the waterway rather than it being
concentrated at a single point.
The interlocking blocks are easy to
construct and install with minimal
earthworks required, which means
diversion projects can be completed much
faster than by conventional methods.

Result: The RocLoc Stabilisation
System provided an economically and
environmentally responsible solution to
the client’s watercourse diversion
problem.
RocLoc not only saves time and money, it
also minimises the potential harm to the
environment.
“Water Solutions’ application to the
development of RocLoc and the diligence
applied to research and testing ensured
the system's success, saving the
company millions of dollars in earthworks
and associated costs. RocLoc is a system
that would be applicable to many
situations at mine sites across Australia. It
is a testament to engineering innovation,
implemented on time and on budget.”

Brad Cartwright, Senior
Environmental Advisor, Anglo Coal
(Callide Management) Pty Ltd

Challenge: As part of an expansion
project, an existing major Queensland
mine site sought expert advice on creek
diversion planning and design.

Case Study
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In order to meet environmental and
regulatory requirements for waterway
diversions, it is important for stakeholders
to assess potential risks and examine all
alignment options to establish the most
feasible and sustainable plan.
Initially having four different route
alternatives, the client required hydraulic
design expertise to help establish the best
options for a future creek diversion.
To obtain a waterway diversion licence, the
design needed to be environmentally
sound, meet all guidelines set out by EHP
and be environmentally and hydraulically
similar to the natural creek.

Solution: After taking part in a large
scale study and providing expert opinion in
planning and risk management workshops,
WS was able to assist the mine owner in
narrowing the options down to two viable
designs.
Part of this process involved engagement
with EHP to achieve agreement on the
approach to a number of design aspects.
Factors taken into consideration included
construction, mining and economic risks,
as well as the environmental feasibility of
the proposed design.

Result: Outcomes from the hydraulic
assessment and input to the planning
process allowed the identified options to
be reduced to the two best alternatives for
consideration by the mine owner.
Given the tight schedule for the project,
WS consultants met all their commitments
on target to avoid delays in construction of
the final design.
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