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Appendix A - Sedimentation Assessment
A.1 Introduction
The objective of this assessment is to estimate historical sedimentation in the proposed development
locations and adjacent areas. These include the Inner and Outer Viaduct Harbour, Freemans Bay, and west
of Wynyard Point (refer to Figure A.1).
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Figure A.1: Aerial photo showing the Wynyard Quarter and existing wharves

Previous assessments (pre-2000) are set out in Section A.2 below. Section A.3 describes the assessment of
post-2000 sedimentation through analysing historical bathymetry supplied by the Ports of Auckland. Section
A.4 covers the estimate of future sedimentation. The results are summarised in Section A.5.

A.2 Pre-2000 Assessments
Previous assessments have indicated that the sedimentation rates vary along the southern frontage of the
Waitemata Harbour from Westhaven Marina through to the Fergusson Container Terminal (Ports of
Auckland). The following sedimentation rates have been obtained through previous assessments:
20 - 200mm per annum - Ports of Auckland basins (1989);
75 - 125mm per annum – Wynyard, Hobson and Princes Wharves;
16 - 27mm per annum – Inner Viaduct Harbour (1992).
5 - 37mm per annum - Inner Viaduct Harbour (1996).
When the Outer Viaduct Harbour facilities were planned in 1996, it was estimated that the sedimentation rate
for this outer basin would be in the order of 40mm per annum. This was based on the Inner Viaduct Harbour
sedimentation with an uplift due to the closer proximity to the main tidal channel, the primary source of
sediment in the basins.
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A.3 Post-2000 Assessment
A.3.1

Locations Assessed

For the purpose of this assessment three locations have been analysed (refer to Figure A.1):
Viaduct Harbour – This includes Inner Viaduct Harbour and Outer Viaduct Harbour.
Freemans Bay – This covers the covers the body of water between Princes and Wynyard Wharves.
It includes the smaller area between the south end of Wynyard Wharf and Halsey St Extension
Wharf, which will become the new Wynyard Wharf South waterspace.
West of Wynyard Point – This includes the body of water west of Wynyard Point, where the FFIRF
is proposed at 108 Hamer St.
To gain an understanding of seabed levels over time, post-2000 bathymetric data sets have been analysed
for the three locations. For further clarity, the difference in depths (residual plots) between bathymetric
surveys are shown in the following sections. The residual plots are intended to present an average of how
the seabed has changed over the time period considered. Approximate sedimentation rates have been
extracted from the data and are also presented below.
A.3.2

Viaduct Harbour

Figure A.2 illustrates the difference in depths between the 2005 and 2016 bathymetric plots for Viaduct
Harbour.
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Blue area – approximate
extent of 2011 dredging for
Volvo Ocean Race

Blue area – approximate
extent of 2007 dredging

Figure A.2: Residual depths between 2005 and 2016 for Viaduct Harbour.

For the most part sediment build up within the Viaduct Harbour appears to be relatively low over the 11 year
assessment period. The sedimentation rates in the Inner Viaduct Harbour are in the order of 18 - 36mm per
annum (0.2-0.4m total) or less, consistent with earlier assessments. In the Outer Viaduct Harbour
sedimentation rates are in the order of 36 - 55mm per annum (0.4-0.6m total) or less. Noting that much of the
area has experienced less than this, the observed sedimentation rate is generally consistent with the 1996
predicted sedimentation rate of 40mm per annum.
It is understood that dredging was carried to a depth of -4.5mCD east of Halsey St Extension Wharf in 2011
in order to accommodate Volvo Ocean Race Vessels berthing in the Harbour. This is consistent with the
survey data presented above, as labelled. Additionally, dredging was also carried out in the eastern end of
the Inner Viaduct Harbour in 2007.
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A.3.3 Freemans Bay
A.3 illustrates the difference in depths between the 2005 and 2017 bathymetric plots for Freemans Bay.
Approximate extent of proposed
Wynyard Wharf South waterspace

Historical shoal

Figure A.3: Residual depths between 2005 and 2017 for Freemans Bay.

Assessment of the bathymetric survey plots for 2005 and 2017 suggests that the central section of the shoal
located just north of the Viaduct Harbour entrance is stable i.e. experiencing neither significant sedimentation
nor erosion. This is shown as blue shading in Figure A.3.
Also as shown in Figure A.3, areas adjacent to the shoal have experienced sedimentation over the 12 year
sample period. Immediately east and north east of the shoal, in the vicinity of the proposed access channel,
the sedimentation rates appear to be in the order of 17 - 33mm per annum (0.2-0.4m total). In the centre and
southwest of the proposed Wynyard Wharf South waterspace, the data suggests that sedimentation rates
may be up to 130mm per annum, although little of this area is expected to be dredged. Closer to Halsey St
Extension Wharf and North Wharf, where dredging has been identified, sedimentation rates vary from near
zero to approximately 50mm per annum.
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A.3.4 FFIRF
Figure A.4 illustrates the difference in depths between the 2005 and 2017 bathymetric plots for west of
Wynyard Point, with approximate locations for the proposed FFIRF options.

Approximate
FFIRF location

Figure A.4 - Residual depths between 2005 and 2017 for the FFIRF, west of Wynyard Point.

For the most part it appears that this location is relatively stable with sedimentation of the order of 0 – 16 mm
per annum (0-0.2m total) over the 12 year period assessed. Localised signs of increased sedimentation
south of the FFIRF site (red colours, order of 80 – 125mm per annum) appear to be associated with an
informal seawall/shoreline at 56 Hamer St, and unrelated to the proposed FFIRF site.
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A.4 Summary
Refer to Table A.1 for a summary of the sedimentation rates discussed above.
Table A.1: Summary of Sedimentation Rates

Location
Viaduct Harbour

Assessed Sedimentation Rates per Annum
Typically up to 18 - 36mm (Inner Viaduct Harbour)
Typically up to 36 - 55mm (Outer Viaduct Harbour)

Freemans Bay

17 – 33mm (east and north east of historical shoal)
Up to 130mm (centre and southwest of Wynyard Wharf
South waterspace)
0 - 50mm (Halsey St Extension Wharf and North Wharf)

West of Wynyard Point

0 - 16mm (Wynyard Point)

In general terms the sedimentation rates observed across all three locations post-2000 are low compared
with other city waterfront sites. The exception is the centre and southwest of the existing Wynyard Wharf
South waterspace, where the data shows higher sedimentation rates. This location is the former berth pocket
and berth approach and the sedimentation rate is, as would be expected, more typical of the shipping berths
along the city waterfront.
As Table 5 also shows, the post-2000 sedimentation rates are consistent with rates from pre-2000
assessments. This provides a useful indication of the marginal effect of the Outer Viaduct Harbour
development in 1998-2000 on sedimentation rates in the Inner Viaduct Harbour and Wynyard Wharf South
waterspace i.e. the sedimentation rates in the Inner Viaduct Harbour and Wynyard Wharf South waterspace
show no measurable difference resulting from the Outer Viaduct Harbour development.
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