Considerations about the selections of equipment and work method
Review of the IEG comments related to scouring in the Entrance

Review by Frans Uelman (Boskalis)

4 Irdroduction

The paper “Best Practice for Dredging Uncontaminated and Contaminated Material”
(SEES Appendix 19) describes the selection of the type of dredging equipment for the
Channel Deepening Project. Assessments were undertaken for all project areas and
involved the evaluation of technical, economic, environmental and social criteria. From
the analysis it was concluded that use of a trailer suction hopper dredger (TSHD) in
conjunction with hydro-hammer for harder spots is the preferred approach.

The issue of rockfall from dredging received detailed attention during the SEES process,
following the outcomes of the Trial Dredge Program. While this concern was not due to
scour, the need to minimise rock spill into the marine environment at the Entrance has
been at the forefront of technological innovations and work method development during
SEES preparation.

The paper “Techniques and Strategies for Reduction of Rockfall during Entrance
Dredging” (SEES Appendix 21) presented previously to the IEG, describes a number of
options for the work method of the selected equipment taking into account the
circumstances in the Entrance such as metocean conditions, geology and environmental
concerns. As observed during and after the trial, rock lumps left behind after dredging
had been identified as the main reason for rockfall in the canyon, which is the main
environmental concern. Following a multi criteria analysis, the preferred work method
was determined to comprise;

= Dredging away from the canyon using a modified ripper draghead.

= Use of ridges along the north-west side of Nepean Bank to provide added protection
to the Port Phillip Heads National Park.

= Use of clean-up dredging to remove loose rock.

The “Scour Assessment Report, The Entrance” (SKM, Don Raisbeck, July 2007) describes
the post trial dredging scouring in the Entrance and identifies blasting and dredging as
initiating processes. Rock lumps left behind on the plateau and their interaction with the
geology and hydrodynamics of the area were recognised to exacerbate scouring.

While the SKM report does not in any way address the issue of dredging technologies
and methodologies, the peer review requested by the Dr Allan Hawke, Chair, Port
Phillip Bay Channel Deepening Project Supplementary EES Inquiry by letter to PoMC
dated 27 July 2007 identified the need for a person with expertise in these fields to
contribute to a peer review of the report.

Acknowledging the scarcity of independent expertise in dredging technologies, the
extent of technical investigation already undertaken or commissioned by Boskalis in
relation to minimising the generation of loose rock in the Entrance, and the absence of
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any comment or conclusions in the Report specific to dredging, Boskalis has contributed
its expertise to the peer review.

2  Scope of the Review

In the light of the new information contained in the Scour Assessment Report it was
considered appropriate to review previous decisions in relation to selection of the
dredging technology and dredging method for the Entrance. The review has focussed
on the following questions:

Is the decision on the dredging technology to be used for dredging at the Entrance still
valid in the light of new information on rock scour?

Does the selected work method for dredging at the Entrance need to be modified in
response to new information on rock scour?

3  Selection of dredging technology for the Entrance.

In the paper “Best Practice for Dredging Uncontaminated and Contaminated Material”
(SEES Appendix 19) a trailing suction hopper dredger (TSHD) is compared with a cutter
suction dredger (CSD). The selection criteria applied concern environmental, social and
economic aspects.

The list of criteria includes:

s Environmental: - Turbidity, Underwater Noise, Rockfall, Quantity, Duration
= Social: - Collision Risk, Weather Vulnerability, Noise, Shipping, Security
&« Economic: - Cost, Excavation, Disposal, Flexibility

Against the social and economic criteria, there is a clear preference for the TSHD. For the
environmental criteria not related to turbidity only the difference in duration is
substantial, as a TSHD is considerably less affected by adverse metocean conditions than
a CSD.

Regarding scouring the following aspects are relevant:

= Cutting level.

= Amount of spill produced.

= Cleaning-up capability.

As the CSD has to cut considerably deeper than a TSHD to achieve the required depth in
an effective way, the CSD will cause a higher level of rock spill. With a considerable
amount of effort, this spill can be reduced (i.e. by additional swings without cutting).

Notwithstanding this potential mitigation, the amount of spill from the CSD would
exceed that from the TSHD.

As mentioned above, it is likely that a CSD will cut deeper levels than required. In
contrast, a TSHD equipped with a ripper drag head is a more efficient tool as the amount
of sucked material is nearly the same as the amount of cut material.

18/09/2007 2/4















