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environment, seabed geotechnics and vessel hanctling/motion
studies.

The MetOcean models of tidal currents and wave energy, as
described in the evidence of Brett Beamsley, have been fine-tuned
as a result of observations and now fully replicate measured
currents and waves for the existing Harbour configuration.

Both the empirical data undertaken by OCEL and the numerical
modelling approach undertaken by MetOcean are symbiotic and the
work to date has enabled a close to complete understanding of the
Harbour and coastal environment.

DREDGE SPOIL

OCEL undertook practical test disposal trials of hopper/loads
dredged material during maintenance dredging campaigns both
inside and out of the Harbour Heads.

Work carried out in 2003 inside the Harbour gave quite dear results
showing a turbid plume of 2 to 3 m thickness away from the drop
zone and a bottom layer of suspended sediment visible up to 1. 5 m
above the seabed.

Tracking the leading edge of the plume indicated that the material
dumped by the dredge could travel some 300 m from the drop zone
in a period of approximately 40 minutes following the time of the
disposal.

The results of the 2007/2008 work which were undertaken outside
of and at the entrance to the Harbour were not as clear. It proved
difficult to track the plume because of relatively high levels of
ambient or natural background turbidity.

At the offshore disposal location the plume cloud moved south east,
roughly parallel to the line of the coast, consistent with an ebbing
tide. At depth a plume footprint approximately 200 m wide was
observed before it became indistinguishable from the natural
background.

My evidence also included details on the nature dredge spoil -
although specifics on the nature of the material to be dredged is
described in evidence of Michael Page.

TURBIDITV

Turbidity is a natural background phenomenon that occurs in most
bodies of water. The coastal waters of Pegasus Bay and Lyttelton
Harbour exhibit high natural variability in their characteristic

100081355/969093.2
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25 The finding of a net flow out on the north side of the Harbour
supported the proposal to dispose of dredged material on that side
in an effort to increase wave refraction effects and thereby reduce
wave energy progressing up the Harbour

TIDAL COMPARTMENTS

26 The relatively low tidal current speeds (1 knot maximum) means
that tidal excursion distances on a tide are limited - typically of the
order of 3. 5 km maximum meaning it takes several tidal cycles for
water in the Upper Harbour to leave the Harbour system. Therefore
sediment entrained into suspension either by wave action or
dredging activity in the outer Harbour cannot reach the Upper
Harbour in one tidal cycle.

To illustrate this a self-tracking buoy was released in Governors Bay
on the north side of the Upper Harbour and tracked for two days,
during which time it did not leave the Upper Harbour.

The implications of a relatively long dwell time or changeover time
in the Upper Harbour are reflected in the fact sediment
accumulation has continued to occur over the last 50 years.

SEDIMENTATION AND CHANNEL SILTATION

29 Sedimentation is the conversion of discrete soil particles in a
suspension into loose sediment. From a comparative study of
hydrographic charts and dredging records over time it is apparent
that the Harbour is in a state of quasi-stability in terms of net
sedimentation.

27

28

30

31

32

The major sedimentary process within the Harbour is the
maintenance dredging program which removes in the order of 1
million tonnes per year from the navigation channel.

The navigation channel tends to act as a sediment trap because it is
deeper than the natural bed levels. This tendency is reinforced by
density differences.

The CDP will not change the amount of siltation experienced along
the length of the existing channel it is just extending and deepening
the sediment trap. The extra volume of sediment that needs to be
removed as part of the maintenance dredging will most likely be
less than proportionate to the increase in channel length.

SEDIMENT TREND ANALYSIS (STA)

33 OCEL undertook sediment trend analysis (STA) work in outer
Lyttelton Harbour in order to identify sources and sinks of sediment

100081355/969093.2
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