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Executive summary
Introduction
Lyttelton Port of Christchurch (LPC) intends to deepen and extend its existing navigation channel to
accommodate all tide access with vessels of a 14.5 m draught as well as deepening the swing basin,
associated berths and entrance to the Inner Harbour. Up to 18M m3 of capital dredged material will
be deposited at an offshore disposal site located some 6 km off Godley Head in 20 m water depth.
Ongoing maintenance dredging of some 0.9M m3 per annum will be disposed of at the existing
consented maintenance spoil disposal grounds within the harbour and/or to an offshore spoil
deposition ground 3 km off Godley Head in 17-18 m water depth.
In granting consents CRC172455, CRC172522, CRC172456 and CRC172523 (12 July 2017), a coastal
monitoring programme is required to be undertaken to inform an Environmental Monitoring and
Management Plan (EMMP). This includes data collected over a baseline year, during and following
capital dredging and during maintenance dredging. Tonkin & Taylor Ltd. (T+T) have been engaged to
evaluate whether and how both the capital and maintenance dredging will alter coastal processes,
specifically with reference to potential changes in shorelines position and composition. A shoreline
monitoring programme has been designed to detect such changes. This programme includes:
1
2
3
4

Photo-point monitoring
Sediment size analysis
Beach profile surveys
Seabed surveys

5

Shoreline analysis

Monitoring executed
Baseline shoreline monitoring has been undertaken on the dates shown in the Table below (as
defined by Consent Condition 7.12.4, Appendix 1: Table of Monitoring and Frequency of Monitoring
of CRC172455/CRC172522 and the draft Environmental Monitoring and Management Plan
submitted with the resource consent applications). In general, monitoring has been undertaken in
accordance with the proposed. It should be noted that a marine exclusion zone at Gollans Bay,
implemented by the Christchurch City Council and McConnell Dowell, prevented access to location 7
after February 2017, therefore no monitoring was undertaken at this site for the duration of the
monitoring period.
Name

2017 Baseline Year Monitoring Executed
Round 1

Round 2

Photo-Point
Monitoring

30 January – 14
February.

12 May - 9 June.

Sediment Size
Analysis

30 January – 1 February
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Round 3
15 August – 11
September.
Alternative round:
17 October.
Locations 14 and 15
not photographed
at this round due to
weather.

Round 4
17 October – 3
November.

15 August – 17 October
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Beach Profile
Survey

ECan cycle: 22 February – 2 March.
Eliot Sinclair cycle: 3 February.

Seabed Survey

15 February 2017, 18 February 20181 and 4 April 20181

Shoreline Analysis

5 December (with reference to 2015-16 aerial data).

1Addtional

ECan cycle: 18 August – 5 September.
Eliot Sinclair cycle: 6 November.

transects were collected following resolution of the dredging consent appeal (LPC email Comm. April 2018).

Results
Photo point monitoring
Photo point monitoring is intended to highlight any changes occurring in the morphology of the
beach as seen from the ground. Over the course of the year, no significant changes in morphology
were observed at any of the monitored sites. Changes in beach appearance were mainly in relation
to the movement of driftwood, shells and seaweed. The only other noteworthy changes came with
some isolated cases of changing sand colour.
Sediment grain size analysis
Sediment size analysis showed changes in the composition of each bay over the course of the year.
The sampled sites consistently presented with sediment size distributions that were very finely
skewed (i.e. a high proportion of very fine grains). New Brighton and Sumner showed poorly sorted,
fine to medium sand across the profiles with very little change through the year. This is consistent
with exposed open coast beaches. Taylors Mistake showed course sand in the lower profile
increasing to very course through the year. This material may be derived from local cliff erosion.
The Harbour beaches showed more widely graded, fine to course sands with size grading changing
throughout the year, though no clear trend was discernible. This likely indicates that sands are
layered according to grain size and results dependent on exactly where the sample is taken.
Therefore it is likely that the baseline grain size for these beaches is widely graded with the mean
size varying depending on sample location. The low tide sample at Purau Bay was very fine to fine
sand and may be more representative of an intertidal platform than a beach.
Beach profile surveys
Beach profile surveys were carried out at six month intervals over the course of the baseline year of
monitoring. The New Brighton Profiles were very stable over the monitoring period with the upper
beach fluctuating in level by 100 to 400 mm. Previous studies (T+T, 2017) have shown vertical
fluctuations of up to 1.5 m associated with significant storm events indicating that this monitoring
period was particularly benign. It is recommended that future profiles are compared to the historic
profile record here rather than just these baseline records. The lower parts of the Sumner profile
adjacent to the Avon-Heathcote estuary mouth has moved landward by up to 50m. This is not
surprising in this dynamic environment. Furthermore, previous studies (T+T, 2015) have indicated
that the coastline adjacent to the estuary may respond to changes in the estuary tidal prism caused
by seabed uplift during the Canterbury earthquake sequence. The Sumner and Taylors profiles have
dropped by up to 0.5m with the Taylors profile retreating by almost 10 m. The harbour profiles have
been more stable showing profile level changes of less than 200-300 mm, although the outer
portions of Camp Bay appear to have accreted by up to 0.5m.
Seabed survey
A seabed survey was carried out once over the course of the baseline monitoring study (February
2017 – April 2018). A total of ten transects of bathymetry were surveyed to capture the navigation
channel, the spoil ground and the surroundings. With an initial survey of eight transects in February
2017, additional transects were surveyed following the resolution of a consent appeal (LPC
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communications, 19 April 2018). From the combined survey a defined channel is clearly evident
within the harbour and a relatively flat seabed is evident offshore. No further conclusions can be
drawn from this single survey.
Shoreline analysis
Shoreline analysis was carried out using historic aerial imagery to assess how the shoreline extents
have changed over time. The shoreline was digitised for all fifteen sites, based on LINZ’s 2015-16
Urban and Rural aerial sets for Christchurch. As a general rule, the shoreline was defined by the
vegetation line.
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Introduction

Lyttelton Port of Christchurch (LPC) intends to deepen and extend its existing navigation channel to
accommodate all tide access with vessels of a 14.5 m draught as well as deepening the swing basin,
associated berths and entrance to the Inner Harbour. Up to 18M m3 of capital dredged material will
be deposited at an offshore disposal site located some 6 km off Godley Head in 20 m water depth.
Ongoing maintenance dredging of some 0.9M m3 per annum will be disposed of at the existing
consented maintenance spoil disposal grounds within the harbour and/or to an offshore spoil
deposition ground 3 km off Godley Head in 17-18 m water depth.

Figure 1-1 Location of Capital and Maintenance dredging and disposal locations

In granting consents CRC172455, CRC172522, CRC172456 and CRC172523 (12 July 2017), a coastal
monitoring programme is required to be undertaken to inform an Environmental Monitoring and
Management Plan (EMMP). This includes data collected over a baseline year, during and following
capital dredging and during maintenance dredging.
Tonkin & Taylor Ltd. (T+T) have been engaged to evaluate whether and how both the capital and
maintenance dredging will alter coastal process, specifically with reference to potential changes in
shorelines position and composition. A shoreline monitoring programme has been designed to
detect such changes. This programme includes:
6
7
8
9
10

Photo-point monitoring
Sediment size analysis
Beach profile surveys
Seabed surveys
Shoreline analysis

Further details on the methods, outputs and frequency are presented in the section below. Results
of our coastal monitoring for the baseline year are presented and discussed in Section 3.
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Monitoring Programme

The following programme has been undertaken to monitor potential changes in shoreline position and characteristics:
Table 2-1 Shoreline Monitoring Programme
Name

Description

Frequency1

Monitoring Requirement
Baseline

During Capital

Following Capital

During Maintenance

3 monthly

3 monthly for 2 years

Annually

Photo-Point
Monitoring

Photographs taken from fixed
locations and aspects.

Visually assess beach level change
or fine sediment deposition.

3 monthly

Sediment Size
Analysis

Particle size analysis of sediment
samples from the intertidal beach
face (3 locations on surface)

Quantifies sediment size on beach
to determine changes in texture
and composition

6 monthly

Beach Profile
Survey

Beach profile survey from
established benchmark2.

Quantifies changes in profile
geometry and/or location

6 monthly

Seabed Survey

Profile survey across seabed or
seabed depth at specific locations

Quantified change in seabed level
over time

Shoreline
Analysis

Digitise and compare shoreline
positions from aerial
photographs/satellite imagery

Determines change in shoreline
position.

6 monthly to 5 years
6 monthly

6 monthly for 2 years
Annually to 5 years

N/A – effects not
likely if not observed
during capital works

6 monthly

6 monthly to 5 years

Annually3

Annually

Annually

Annually to 5 years

5 yearly

Baseline assessment of
historic shoreline
(Lyttelton harbour only)

Annually (or as aerial photographs/
satellite imagery become available) to 5
years following dredging project.

5 yearly

1Monitoring

frequency is broken into three stages,
Baseline before capital dredging begins; During capital dredging project; Following capital dredging project
Maintenance during maintenance dredging (if disposed offshore)
2Survey requirements,
Survey using staff and level, total station or RTK GPS
Survey during spring low tide, pick up all changes in grade
Required horizontal accuracy +/- 0.1m, vertical accuracy +/- 0.05m
3Assume profiles at Brighton and Sumner will continue to be monitored at 6 month intervals by ECan.
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2.1

Locations

Monitoring has been undertaken at the locations shown in Figure 2-1 for the types of monitoring shown in Table 2-2 below:
Table 2-2: Proposed coastal monitoring locations and specifications
Location

Capital Dredging Project
Photo-point
monitoring

Sediment
size analysis

Maintenance Dredging (if disposed offshore)

Beach profile
survey

Photo-point
monitoring

Sediment size
analysis

Beach profile
survey

1.

New Brighton ECAN C0815 (Rodney Street)



1



1

2.

South New Brighton ECAN C0513 (Halsey Street)



1



1

3.

Southshore ECAN C0362 (Tern Street)



1



1

4.

Sumner ECAN CCC0190 (Main Rd)



1



1

5.

Sumner ECAN CCC0112 (Hardwicke St)





1



1

6.

Taylors Mistake











7.

Gollans Bay





8.

Corsair Bay





9.

Cass Bay



10.

Rapaki Bay







11.

Purau Bay



12.

Pile Bay



13.

Camp Bay







14.

Little Port Cooper



15.

Port Levy



1ECAN


















currently collect profile data here and are likely to continue (Cope pers. Comm. Sept 2016)
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Figure 2-1 Map of coastal monitoring locations
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Figure 2-2 Map of proposed bathymetric survey transect locations
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2.2

Monitoring undertaken

Baseline shoreline monitoring has been undertaken on the dates shown in Table 2-3 below. In
general, monitoring has been undertaken in accordance with the proposed.
It should be noted that a marine exclusion zone at Gollans Bay, implemented by the Christchurch
City Council and McConnell Dowell, prevented access to location 7 after February 2017, therefore no
monitoring was undertaken at this site for the duration of the monitoring period.
Table 2-3: 2017 Baseline year shoreline monitoring timeline as executed
Name

2017 Baseline Monitoring/Sampling Periods
Round 1

Round 2

15 August – 11
September.
Alternative round:
17 October.
Locations 14 and 15
not photographed
at this round due to
weather.

Round 4

Photo-Point
Monitoring

30 January – 14
February.

Sediment Size
Analysis

30 January – 1 February

15 August – 17 October

Beach Profile
Survey

ECan cycle: 22 February – 2 March.
Eliot Sinclair cycle: 3 February.

ECan cycle: 18 August – 5 September.
Eliot Sinclair cycle: 6 November.

Seabed Survey

15 February 2017, 18 February 20181 and 4 April 20181

Shoreline Analysis

5 December (with reference to 2015-16 aerial data).

1Addtional

12 May - 9 June.

Round 3

17 October – 3
November.

transects were collected following resolution of the dredging consent appeal (LPC email Comm. April 2018).
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3

Results and Discussion

Raw data for each type of monitoring is included within Appendices A – E. Results are described and
discussed below.

3.1

Photo Point Monitoring

This section describes the shoreline as seen in each set of photos attached in Appendix A. Any
changes to the shoreline that have occurred are noted below.
All fifteen monitoring locations were photographically monitored in 2017. Where possible, these
were undertaken at 3-month intervals as per the monitoring plan (see Table 2-2).

3.1.1

Location 1, New Brighton

Between January and May, the amount of seaweed and shells around the point decreased. The
colour of the shoreline shifted from grey to brown. By August, the visible seaweed and driftwood
had washed away from the point. Then by November, seaweed and driftwood have gathered around
the point.

3.1.2

Location 2, South Brighton

Between January and May, the amount of driftwood and shells at the point reduced while ripple-like
bands developed in the sand and the colour of the shoreline shifted from grey to brown. By August,
the visible driftwood and seaweed had disappeared from the point. Then by November, the ripple
shaped bands were gone, seaweed and driftwood had gathered on the beach.

3.1.3

Location 3, Southshore

Between January and May, driftwood and seaweed had disappeared from the shore while faint
ripple-shaped bands in the sand had formed and the colour gradient of the sediment is more
gradual. By August, the number of shells around the point had decreased and there was a more
prominent change in colour partway down the beach. Then by November, a small amount of
driftwood and seaweed had gathered on the beach.

3.1.4

Location 4, Sumner (at the Surf Life Saving Club)

Between January and May, the amount of driftwood and seaweed visible around the point had
increased and the beach surface had roughened. Between January and August there we no
noticeable changes. By November, however, the sand appeared rougher to the south east and more
driftwood and seaweed had gathered around the point.

3.1.5

Location 5, Sumner

By May, the sand has lost a green tinge observed in January (assumed to be from washed up
seaweed or other plant life) and ripple-shaped bands had formed on the beach. By August, the ripple
shaped bands were more noticeable. Then, between August and November, there we no observed
changes.

3.1.6

Location 6, Taylors Mistake

Between January and May, a small amount of seaweed had gathered near the point and the bands
of colour change (observed in January) had increased in number. Between May and November,
there we no observed changes.
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3.1.7

Location 7, Gollans Bay

No changes to the shoreline could be observed due to a marine exclusion zone imposed after the
first photo point survey.

3.1.8

Location 8, Corsair Bay

Between January and May, a small amount of seaweed had gathered at the point. By September,
different sections of colour (observed in January and May) were more distinct. Then, between
September and November, there we no observed changes.

3.1.9

Location 9, Cass Bay

Between January and May, there we no observed changes. By September, however, the gravel
(previously observed at the upper and western parts of the beach) was more uniform over the bay.
Then, by November, the gravel had less uniform coverage.

3.1.10

Location 10, Rapaki Bay

Between January and May, a small amount of moss had grown on the bay’s rocks. By September, the
extent of the moss had greatly increased. By November, less moss was present.

3.1.11

Location 11, Purau Bay

Between January and November, there we no noticeable changes to the shoreline.

3.1.12

Location 12, Pile Bay

Between January and May, the amount of seaweed in the bay had reduced while bands of
discolouration had formed in the sand. Between May and November there were no observed
changes.

3.1.13

Location 13, Camp Bay

Between January and May, there was a slight increase in the amount of seaweed and driftwood in
the bay. By September, the amount of visible seaweed and driftwood had lessened and a patch of
dark sediment had collected in the middle of the bay. By November, the black sediment observed
previously was gone and a demarcation in the colour of the sand had shifted further down the
beach.

3.1.14

Location 14, Little Port Cooper

By June, the sand appeared a more golden colour than in the February observation. The seaweed
and driftwood previously observed was all gone and bands of changing colour were more
prominent. By October, the surface of the bay was smoother and seaweed had gathered around the
photo point. The colour bands had formed two distinct bands. The third round of photographs was
missed due to weather.

3.1.15

Location 15, Port Levy/Koukourarata

Between February and June, the amount of seaweed present below the water line had increased. By
October, a channel had formed in the bay indicating water had been running down the beach. The
third round of photographs was missed due to weather.
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3.2

Sediment Size Analysis

This section summarises the results of the sediment size analyses undertaken over the course of the
year. Any changes that occurred as time passed are noted. Note that proportional diameters reflect
the proportion of the sediment that has a diameter equal or less than the value by volume.
Eight beaches were sampled in 2017; where possible, sediment samples were taken twice for each
site at intervals of at least 6 months as per the monitoring plan (see Table 1). Site-by-site results can
be seen in Appendix B.

3.2.1

Location 3, Southshore

The distribution of sediments size has remained relatively stable across the Southshore site, most
notably the upper (High) region of the beach profile presents with near-identical sediment size
breakdown results in both the January 2017 and August 2017 samples. The mid shore sediments
have slightly increased is size while the lower shore sediments have very slightly decreased in size.
All three regions of the beach remain well to moderately-well sorted and very finely skewed in their
grading.

3.2.2

Location 5, Sumner

The distribution of sediments size has remained very stable across the Sumner site, with all three
sampling regions showing minimal change in the 10%, 50% and 90% diameters.
All three regions of the beach remain well sorted in their grading.

3.2.3

Location 6, Taylors Mistake

The Taylors Mistake sediment sampling presents more dynamic behaviour. The upper- (High) shore
only shows a minor change between January and August (with sediment sizes slightly increasing),
but the mid shore sediment distribution has shifted to show an increase in sediments greater than
200 µm and the lower shore region shows a dramatic change in its distribution of sediments.
More specifically, the lower shore has gone from being moderately sorted to very poorly sorted with
an increase in the proportion of both finer and coarser sediments (as opposed to sediments being
moderately uniform in size).

3.2.4

Location 7, Gollans Bay

Gollans Bay was inaccessible during the second period of sampling (due to a marine exclusion zone
imposed), therefore changes in sediments cannot be assessed.

3.2.5

Location 8, Corsair Bay

Corsair Bay shows substantial change, with the upper (High) shore increasing its proportion of
sediments greater than 200 µm, the mid shore becoming significantly finer by September and the
lower shore becoming finer still. Interestingly, the pattern of sediment sizes moving offshore has
reversed between January and September – in January, average sediment sizes went from finer to
coarser moving from the upper to lower shore, whereas in September, the opposite was true.
The upper and mid regions of the beach remain poorly sorted and very finely skewed in their
grading. The lower shore remains very finely skewed but has shifted from poorly to moderately
sorted.
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3.2.6

Location 11, Purau Bay

Purau Bay appears relatively stable at its lower shore but shows changes in sediment size at the
upper and mid regions. The upper (High) and mid shore present with higher proportions of finer
sediments in September compared to January’s samples.
All three regions of the beach remain moderately to poorly sorted and very finely skewed in their
grading.

3.2.7

Location 13, Camp Bay

All three Camp Bay sampling locations appear to be finer in sediment composition at the September
sampling date compared to January. While still very finely skewed, all three regions of the beach
have shifted from moderately and poorly sorted (in January) to moderately well sorted (in
September).

3.2.8

Location 15, Port Levy/Koukourarata

Port Levy shows little change at its mid shore but an increase in sediments coarser than 200 µm at
its upper (High) shore and a substantial decrease in sediments coarser than 100 µm at its lower
shore.
The mid shore remains moderately well sorted and very finely skewed in its grading. The upper and
lower regions of the beach, while still very finely skewed, have shifted from moderately well sorted
(in February) to poorly sorted (in October).

3.3

Beach Profile Survey

This section describes the results of the beach profile surveys undertaken over the course of the
year. Any changes that occur as time passes are noted.
Ten beaches were surveyed in 2017; as per the monitoring plan (see Table 2-2), profiles were
surveyed twice for each site at intervals of at least 6 months. Six beach profiles, from New Brighton
through to Taylors Mistake, were surveyed by ECan, while four beach profiles within the Lyttleton
Harbour where surveyed by Eliot Sinclair and Partners Ltd. Site-by-site overlays of these beach
profiles can be seen in Appendix C.

3.3.1

Location 1, New Brighton

New Brighton Beach is a long, straight, sandy beach consisting of a gently sloping foreshore backed
by high vegetated dunes approximately 50 m wide. The March beach profile shows the dune crest
sitting just above 10 m RL, with a (relatively) small dune berm sitting around 4.5 m RL and the
foreshore hitting the 0 m RL contour at approximately 140 m offshore. The September profile shows
accretion of the foreshore from 115 m onwards, resulting in a flattening of the profile. With this
accretion, the foreshore hits the 0 m RL contour at 150 m offshore, effectively shifting the shoreline
approximately 10 m seaward. The dune berm has also accreted somewhat, with the berm crest
sitting approximately 0.2 m higher. Landward of the dune berm, the beach profile is relatively
unchanged.

Tonkin & Taylor Ltd
LPC Channel Deepening Project - Physical Monitoring Baseline Results
Lyttelton Port Company

April 2018
Job No: 31791.1000

11

Figure 3-1: Oblique 3D view (looking northwest) of New Brighton Beach near Rodney St with indicative profile
location in red (Source: Google Maps, 2017)

3.3.2

Location 2, South New Brighton

Similar to New Brighton further north, the South New Brighton beach profile is characterised by a
gently sloping foreshore backed by substantial vegetated dunes. The dunes here a more undulating
and are around 100 m wide. With the crest sitting at approximately 6.9 m RL in February, the dunes
do not present with an obvious seaward berm. In February, the foreshore crossed the 0.0 m RL
contour at approximately 220 m offshore. By August, the crests and troughs of the undulating dunes
are slightly dampened and the profile has flattened out, losing sediment between 145 m and 205 m
offshore and accreting sediment from 205 m onwards. The August profile crosses the 0.0 m RL
contour at approximately 227 m offshore.

Figure 3-2: Oblique 3D view (looking northwest) of South New Brighton Beach near Hasley St with indicative
profile location in red (Source: Google Maps, 2017)
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3.3.3

Location 3, Southshore

Southshore presents a sandy beach backed by vegetated dunes, however the dunes are lower and
narrower and the foreshore is steeper than the New Brighton Beach profiles to the north. The dunes
here are around 25 m wide, with a crest sitting at approximately 5.7 m RL in February. The profile
slopes down from the dune toe, at 3.9 m RL, for 75 m before crossing the 0.0 m RL contour. Looking
at the August profile, the dunes and upper beach are relatively unchanged, but the foreshore
(between 230 m and 300 m) has lost sediment, dropping the bed level in this area by up to 0.15 m.

Figure 3-3: Oblique 3D view (looking northwest) of Southshore near Tern St with indicative profile location in
red (Source: Google Maps, 2017)

3.3.4

Location 4, Sumner (near Main Rd)

The section of Sumner’s open coast fronting Main Rd consists of a sandy beach partially backed by
dunes, but predominantly backed by the alignment of Main Rd. The February beach profile indicates
the dunes are around 50 m wide and have a crest elevation of 3.8 m RL. These dunes then lead in to
a near-flat 50 m section (at an elevation of around 2.2 m RL), followed by foreshore extending down
for approximately 60 m to the 0.0 m RL contour. The August profile presents a similar dune
topography, although the seaward faces of the dune crests appear to have eroded – pushing parts of
the dune faces landward by up to 3.5 m. The 50 m flat section, on the other hand, has accreted very
slightly – raising in elevation by up to 0.1 m. The sloping foreshore has accreted dramatically,
reducing the slope from around 1(V):30(H) to around 1(V):55(H). As a result, the foreshore profile
crosses the 0.0 m RL contour at 260 m – a seaward shift of 60 m.
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Figure 3-4: Oblique 3D view (looking west) of Sumner near Main Rd with indicative profile location in red
(Source: Google Maps, 2017)

3.3.5

Location 5, Sumner (near Hardwick St)

This south-eastern stretch of Sumner’s open coast is characterised by a flat sandy beach backed by
rock armour and a wide pedestrian promenade. The surveyed profiles have the rock armour
covering a width of around 9.5 m with a crest height of just under 4.2 m RL. In February, the beach
toe at the seaward edge of the rock armour was sitting at approximately 0.9 m RL, by August this
had dropped by 0.5 m to approximately 0.4 m RL. In February, the overall foreshore slope was
measured at around 1(V):40(H), while August shows a loss of sediment at the upper foreshore and
accretion at the lower foreshore resulting in a more gradual slope of around 1(V):60(H).

Figure 3-5: Oblique 3D view (looking northwest) of Sumner near Hardwicke St with indicative profile location in
red (Source: Google Maps, 2017)
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3.3.6

Location 6, Taylors Mistake

Taylors Mistake presents as a sandy bay, partially backed by a combination of vegetated dunes,
buildings, rocky outcrops and cliffs. The profile surveyed covers the widest section of the dunes. In
February, the surveyed elevation of the dunes ranged from 2.4 m RL to 2.7 m RL, with this region
being approximately 50 m wide. The beach then slopes down to the 0.0 m RL contour within 45 m at
176 m offshore. By August, the dune face appears to have been eroded back by up to 15 m, while
the lower foreshore has accreted. As a result, the beach sits at a gentler gradient, with the foreshore
hitting the 0.0 m RL contour 187 m offshore – i.e. shifting this measure of the shoreline 11 m
seaward.

Figure 3-6: Oblique 3D view (looking northwest) of Taylors Mistake with indicative profile location in red
(Source: Google Maps, 2017)

3.3.7

Location 8, Corsair Bay

Corsair Bay is a small sandy beach backed by a low lying seawall, with rock armour protection to the
northwest and rocky cliffs to the southeast. The profiles surveyed bisect the middle of the beach,
beginning at the crest of the seawall. The seawall crest elevation remains unchanged at 3.2 m RL.
Adjacent to the seawall, the beach toe elevation has accreted slightly, between February and
November, from 1.57 m RL to 1.60 m RL. The upper beach has dropped in elevation, by up to 0.12 m,
while the lower beach has accreted by up to 0.31 m. This has flattened the beach slope slightly, but
the profile’s intersection of the 0.0 m RL contour remains unchanged at approximately 26 m
offshore.
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Figure 3-7: Oblique 3D view (looking northwest) of Corsair Bay with indicative profile location in red (Source:
Google Maps, 2017)

3.3.8

Location 10, Rapaki Beach

Rapaki Beach is sandy bay fronting a small grass reserve and forested land. Looking 2 metres
offshore of the edge of the grass reserve (with a constant elevation of 3.1 m RL), the beach toe
elevation has risen slightly, between February and November, from 1.8 m RL to 1.9 m RL. Apart from
some points of no change around the 10 m mark, the survey shows slight accretion along the entire
profile with the foreshore bed level increasing in elevation by up to 0.1m.

Figure 3-8: Oblique aerial view of Rapaki Beach with indicative profile location in red (Source: Google Maps,
2017)
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3.3.9

Location 11, Purau Bay

Purau Bay presents as a straight stretch of beach nestled in a deep bay (see Figure 3-9), with the
shoreline dominated by a river mouth in the northwest and a road’s alignment along the southeast.
The beach is backed by varying patches of grass, gravel and small vegetated dunes. Following the
static elevation of 2.2 m RL measured at a masonry nail (0 m offshore), a comparison of the beach
profiles indicates minor accretion across the entire foreshore. Similar to the accretion observed at
Rapaki Beach, the beach level has risen by up to 0.1 m.

Figure 3-9: Oblique aerial view (looking southwest) of Purau Bay with indicative profile location in red (Source:
Google Maps, 2017)

3.3.10

Location 13, Camp Bay

The surveyed profiles of Camp Bay (a sandy and rocky beach backed by grassed land, see Figure
3-10) show significant changes in the beach level between February and November. At the upper
beach, between 0 m and 20 m offshore, said change is less pronounced, but beyond 20 m the
foreshore has accreted and risen in elevation by up to 0. 6 m. In February, the beach profile crossed
the 0.0 m RL contour approximately 30 m offshore, while in November it was at around 42 m
offshore. The foreshore accretion has thus shifted the 0 m RL shoreline approximately 12 m
seaward.
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Figure 3-10: Oblique aerial view (looking southwest) of Camp Bay with indicative profile location in red (Source:
Google Maps, 2017)

3.4

Seabed Survey

This section will summarise the outcome of the seabed analyses conducted thus far.
Eight transects of bathymetry have been surveyed in February 2017 – five within the Lyttelton
Harbour and three out on the open coast – and three additional transects have been surveyed
between February and April 2018 (see Appendix D for a map of the transect locations). Additional
transects (labelled 1a, 4a and 5a) were surveyed following the resolution of a consent appeal (LPC
communications, 19 April 2018).
Transects 1 through 5a capture the navigation channel while transects 6, 7 and 8 cover the spoil
ground and its surroundings. More specifically, transects 1 to 5 (including 1a and 4a) represent the
harbour itself, transect 5a is located some 3 km offshore of the harbour entrance and cuts across the
proposed navigation channel and maintenance dredge disposal site, transections 6 and 7 extend
offshore from Godley and Adderley Head through the capital dredge disposal site and transect 8
runs along the proposed capital dredge disposal site.
The most noteworthy characteristic of the survey results thus far comes with the presence of the
previously dredged channel in transects 2, 3 and 4 – where transect 2 sits in line with the port and
transect 4 sits approximately 5 km inside the harbour entrance. The dredged channel ranges in
elevation from around -13.8 m CD to -12 m CD.
These ten transects are to serve as baseline studies of the bathymetry in and around the harbour,
against which future surveys can be compared. That way, the immediate and ongoing effects of the
proposed dredging on the seabed can be followed. The full set of bathymetry sections can be found
in Appendix D.

3.5

Shoreline Analysis

This section will summarise the outcome of the shoreline analyses conducted thus far.
The shoreline has been digitised for all fifteen sites, based on the most recent aerial photography
available for the area. The aerial photographs employed in this have been sourced from LINZ’s 2015-
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16 Urban and Rural aerial sets for Christchurch. As a general rule, the shoreline has been defined by
the vegetation line.
The resulting shorelines are intended to serve as baseline conditions in future shoreline analysis, and
the full set of mapped baseline shorelines can be found in Appendix E.

Tonkin & Taylor Ltd
LPC Channel Deepening Project - Physical Monitoring Baseline Results
Lyttelton Port Company

April 2018
Job No: 31791.1000

19

4

Applicability

This report has been prepared for the exclusive use of our client Lyttelton Port Company, with
respect to the particular brief given to us and it may not be relied upon in other contexts or for any
other purpose, or by any person other than our client, without our prior written agreement.

Tonkin & Taylor Ltd

Report prepared by:

Authorised for Tonkin & Taylor Ltd by:

..........................................................

...........................….......…...............

Nic Catto

Richard Reinen-Hamill

Lucy Whitelock-Bell

Project Director

Report reviewed by:

..........................................................
Dr Tom Shand
Principal Coastal Engineer
NCAT
\\ttgroup.local\corporate\auckland\projects\31791\31791.1000\workingmaterial\l20180409.lpcshorelinemonitoring2017.final.docx

Tonkin & Taylor Ltd
LPC Channel Deepening Project - Physical Monitoring Baseline Results
Lyttelton Port Company

April 2018
Job No: 31791.1000

Appendix A:
Location 1: New
Brighton
31-01-2017

12-05-2017

North

Photo Point Monitoring Results
To Sea

South

15-08-2017

03-11-2017

Location 1: New Brighton

Description of Photos

Changes from Previous Photos

31-01-2017

A large amount of seaweed and driftwood has collected around the
photo point. The shore composition appears to be largely sands and silts,
with a slight darkening in colour as the sand gets closer to the watermark.
The shape of the shoreline is linear with very few noticeable undulations.
The gradient of the shore is near-flat.

N/A

12-05-2017

Small amounts of driftwood and shells have gathered around the photo
point. The shoreline composition appears to be primarily silts and sands
and its shape is linear. The shore gradient is near flat. The colour of the
beach is brown, darkening gradually towards the water.

The amount of seaweed and shells around the point
has decreased. The colour of the shoreline has shifted
from grey to brown.

15-08-2017

No seaweed or driftwood has gathered around the point. The sediment
appears to be composed of sands and silts, which are brown in colour.
This colour darkens gradually towards the water. The shoreline is linear
and has a near flat gradient.

The seaweed and driftwood has washed away from
the point.

03-11-2017

A large amount of driftwood and seaweed of various sizes has gathered
around the photo point. The beach appears to have a shallow gradient,
and the sediment is grey in colour. The sediment appears to be composed
of silts and sands. The shoreline is linear in shape.

Seaweed and driftwood have gathered around the
point.

Location 2:
South New
Brighton
31-01-2017

12-05-2017

North

To Sea

South

15-08-2017

03-11-2017

Location 2: South New Brighton

Description of Photos

Changes from Previous Photos

31-01-2017

A large amount of seaweed and driftwood has collected around the
photo point. The sediment on the shore appears to be composed of sands
and silts. The sediment colour darkens noticeably at the high water mark,
but does not change significantly as it gets closer to the water. The
shoreline forms a straight line along the length of this section. The
gradient of the shore is near-flat.

N/A

12-05-2017

A small amount of driftwood has gathered around the point. The
shoreline appears to be composed of sands and silts. The colour of the
beach is a grey-brown, darkening closer to the shoreline. There are rippleshaped bands in the sand. The shoreline is linear in this section. The
gradient is near-flat.

The amount of driftwood and shells at the point has
reduced. Ripple-like bands have developed in the
sand.

15-08-2017

A small number of shells have collected around the photo point. The
shoreline appears to be composed of sands and silts of a grey-brown
colour. The colour of the sediment darkens gradually closer to the water.
The shoreline appears linear in shape along this section. Ripple shaped
bands of discolouration are visible in the sand, running parallel to the
shoreline. The gradient towards the water is near flat.

The driftwood and seaweed has disappeared from the
point.

03-11-2017

Driftwood and shells have gathered around the photo point. The
shoreline appears to be composed of sands and silts that are grey in
colour. The beach has a shallow grade. The shoreline appears linear in
shape.

The ripple shaped bands are gone, seaweed and
driftwood have gathered.

Location 3:
Southshore
31-01-2017

12-05-2017

North

To Sea

South

15-08-2017

03-11-2017

Location 3: Southshore

Description of Photos

Changes from Previous Photos

31-01-2017

A large amount of seaweed and driftwood has collected near the water
mark in discrete groups. The sediment on the shoreline appears to be
composed of silts and sands. The colour of sediment changes sharply at
the water mark, then darkens as it approaches the low tide. The shoreline
is linear. The gradient of the shoreline is near-flat.

N/A

12-05-2017

Many shells have gathered around the point. Some faint ripple-shaped
bands have formed in the sand. The shore appears to be composed of
sands and silts and is a grey-brown colour. The colour gradually darkens
towards the water. The gradient is near flat. The shoreline is linear
towards the sea and to the north, but curves in towards the land to the
south.

Driftwood and seaweed have disappeared from the
shore. Faint ripple-shaped bands in the sand have
formed. The colour gradient is more gradual.

15-08-2017

Few shells have gathered around the photo point. Ripple shaped bands
are present in the sediment, running parallel to the water. The sediment
appears to be composed of sands and silts which are grey in colour. The
colour changes significantly from light to dark partway down the beach.
The shoreline is linear in shape to the north, but curves inland to the
south. The gradient is near flat.

The number of shells around the point has decreased.
There is a more prominent change in colour partway
down the beach.

03-11-2017

A small amount of driftwood and shells has collected around the photo
point. The sediment is brown-grey in colour with ripple-shaped bands of
discolouration. The shoreline has a shallow gradient and curves inland,
particularly to the south.

A small amount of driftwood and seaweed has
gathered.

Location 4:
Sumner Surf
Life Saving Club
31-01-2017

12-05-2017

North-West

To Sea

South-East

15-08-2017

03-11-2017

Location 4: Sumner Surf Life Saving
Club

Description of Photos

Changes from Previous Photos

31-01-2017

Minimal seaweed and driftwood has collected around the high water
mark. The sediment on the shoreline appears to be composed of sands
and silts. There is a sandbar past the low tide mark. The colour of
sediment changes in bands down the beach. The shoreline curves around
the sandbar, particularly towards the South. The far side of the sandbar is
somewhat convex. The gradient of the shoreline is shallow, but undulates
as it approaches low tide, this is what has caused the sandbar.

N/A

12-05-2017

The surface of the beach is rough, and some driftwood and seaweed have
gathered around the photo point. A sandbar is present beyond the
waterline. The shore is mainly composed of silts and sands, but some
larger rock formations are present to the south. The shoreline curves in a
convex manner, particularly to the north. The sediment is a grey-brown
colour.

Increased amount of driftwood and seaweed around
the point. The surface has roughened.

15-08-2017

The surface of the beach is rough, and a moderate amount of driftwood
has collected near the photo point. A sandbar is present beyond the
water’s edge. The sediment appears to be composed of sands and silts
that are grey in colour. There are some large rock formations south of the
photo point. The shoreline curves in a convex manner and has a near-flat
gradient.

No noticeable differences.

03-11-2017

The surface of the beach is rough, and a large amount of seaweed and
driftwood has collected around the point. A sand bar is present beyond
the edge of the water. The sediment appears to be composed of sands
and silts that are grey in colour. There are some large rocks and
formations to the south of the point. The shoreline has a shallow gradient
and curves inland in both directions.

Sand is rougher to the south east, more driftwood and
seaweed has gathered around the point.

Location 5:
Sumner
31-01-2017
(NW photo
taken 14-022017)

12-05-2017

North-West

North-East

South-East

15-08-2017

03-11-2017

Location 5: Sumner

Description of Photos

Changes from Previous Photos

31-01-2017

No significant seaweed or driftwood has collected near the photo point,
though the sand is tinged green. This indicates that some seaweed or
other plant life has washed up on the beach. The sediment appears to be
composed of silts and sands. The colour of the shore changes in ripplelike bands towards the sea. The shape of the shoreline is linear to the
northwest, but curves around with the shape of the land to the
southeast. The gradient of the beach is shallow above the high tide mark,
then slightly steeper in the centre, and levels out near low tide.

N/A

12-05-2017

No driftwood or seaweed has gathered around the point. The shoreline
curves in a concave manner to the south and is linear to the north. The
shoreline is primarily composed of silts and sands, with some rock
formations to the north. The gradient of the shore is near-flat. The
sediment is grey, and ripple-shaped bands have formed.

The sand is no longer tinged green. Instead it is now
grey and ripple-shaped bands have formed.

15-08-2017

No driftwood or seaweed has gathered around the photo point. The
shoreline curves concave to the south of the photo point, and appears
linear to the north. The shoreline appears to be primarily composed of
sands and silts which are grey in colour. The shoreline’s gradient is near
flat. Ripple-shaped bands of discolouration have formed parallel to the
water.

The ripple shaped bands are more noticeable.

03-11-2017

No driftwood or seaweed has gathered around the point. The shoreline
curves inland to the north and to the south, before extending out to the
southern point. The shore has a very shallow gradient. The sediment
appears to be composed of silts and sands, which are grey-brown in
colour. Ripple-shaped bands of discolouration have formed parallel to the
tide line. A channel of water has formed to the south of the photo point.

No noticeable changes.

Location 6:
Taylors Mistake
14-02-2017

12-05-2017

North

East

South

15-08-2017

03-11-2017

Location 6: Taylors Mistake

Description of Photos

Changes from Previous Photos

14-02-2017

No seaweed or driftwood has collected near the photo point. The
sediment seems to be composed of sands and silts. The colour of the
sand is a dark-grey/brown colour, with a lighter band parallel to the low
tide water line approximately halfway down the beach. The shoreline
curves in a concave manner, lining up with the heads to the north and
south. The beach has a very shallow gradient near the water line, which
grows steeper as it approaches the surf club.

N/A

12-05-2017

The sediment is a brown-grey colour, alternating between light and dark
in broad bands parallel to the tide. The gradient of the shore grows flatter
towards the water. A small amount of seaweed has gathered near the
point. The shore is primarily composed of silts and sands, with some rock
formations at both ends of the beach.

A small amount of seaweed has gathered near the
point. The bands of colour change have increased in
number.

15-08-2017

The sediment is brown-grey in colour, with alternating bands of light and
dark colour running parallel to the waterline. The gradient of the shore
becomes shallower closer to the water. The shoreline is curved in a
concave manner and there are large rock formations to the north and
south. There is no seaweed or driftwood around the point, but some
shells close to the water.

No noticeable changes.

03-11-2017

A small amount of driftwood/seaweed has gathered around the photo
point. The gradient of the shoreline gradually becomes shallower as it
approaches the water. The sediment appears to be composed of sands
and silts that are brown in colour. This brown colour is patchy, appearing
darker in some places and lighter in others. The shoreline curves in a
concave manner. There are large rock formations at both ends of the bay.

No noticeable changes.

Location 7:
Gollans Bay

West

North (from boat)

East

01-02-2017

Location 7: Gollans Bay

Description of Photos

Changes from Previous Photos

01-02-2017

There is no seaweed or driftwood in the bay. There is a significant
amount of shellfish and moss/algae in the bay, which indicates that it may
be submerged regularly at high tide. The majority of the bay is composed
of boulders and large rocky formations, however there are two smaller
silt-sand areas within the bay. The sand is coloured a light grey/brown
colour, and this is consistent in the western portion of the bay. The
eastern sandy portion of the bay contains this same colour marbled with
a darker grey colour. There are several trees present at the edge of the
bay, particularly toward the eastern end of it. The gradient of the sandy
bays is near-flat.

N/A

Round 2

Not surveyed due to marine exclusion zone.

N/A

Round 3

Not surveyed due to marine exclusion zone.

N/A

Round 4

Not surveyed due to marine exclusion zone.

N/A

Location 8:
Corsair Bay
30-01-2017

12-05-2017

West

South

East

11-09-2017

03-11-2017

Location 8: Corsair Bay

Description of Photos

Changes from Previous Photos

30-01-2017

There is no seaweed or driftwood in the bay. The bay itself is composed
of sands and fine gravels and is a golden colour. There is a small amount
of darker sediment that has settled on top of the beach, mimicking the
shape of the wave fronts at the western side of the beach. The eastern
and western sides of the bay each have an apparently man-made wall.
These each have a minimal amount of fine sediment on them, but are
primarily composed of boulders and concrete. The shape of the shoreline
itself is concave. The gradient of the beach is steeper than the others, but
still shallow.

N/A

12-05-2017

The sediment at the shoreline appears to be composed of sands and fine
gravels that are brown in colour. The shoreline curves concave slightly. A
small amount of dark sediment is present next to the water. The beach
has an apparently manmade rock and concrete wall at its eastern and
western ends. The beach gradient is steep relative to the others surveyed.
There is a small amount of seaweed and driftwood at and above the
point.

A small amount of seaweed has gathered at the point.

11-09-2017

The sediment making up Corsair Bay appears to be composed of sands
and fine gravels that are grey in colour, transitioning to brown near the
waterline. There is a small amount of water running down the beach
toward the sea. The shoreline is slightly concave in shape and appears to
have a steeper gradient than other bays surveyed. Large rocks are at each
end of the bay as in previous surveys. There is no driftwood or seaweed
gathered around the photo point.

The different sections of colour are more distinct.

03-11-2017

The sediment making up Corsair Bay appears to be composed of fine
gravels and sands. These are brown and grey in colour in different
patches. The gradient of the bay is steeper than most others observed.
The shoreline is slightly concave in shape. There are large rock formations
at each end of the beach that appear to be manmade. No driftwood or
seaweed has collected around the photo point.

No noticeable changes.

Location 9: Cass
Bay
30-01-2017

12-05-2017

West

South

East

11-09-2017

03-11-2017

Location 9: Cass Bay

Description of Photos

Changes from Previous Photos

30-01-2017

No seaweed or driftwood has collected in the bay. There are two distinct
compositions in the bay. The section closest to the water appears to be
composed of sands and silts, while the upper section is composed of
gravels. The colour of these bands is generally a dark grey/brown, though
at the top of the bay, the gravels are a lighter grey. The western end of
the bay has a greater proportion of the silty, sandy band than the eastern
end. The shoreline is concave in shape. The gradient of the bay is shallow
near the tide, steepening gradually as it gets further away. The gradient
levels out again at the top of the beach.

N/A

12-05-2017

No seaweed or driftwood has gathered around the point. There are two
definite compositions in the bay. Silts and sands make up the composition
near the water, particularly to the east and gravels and cobbles make up
the section of the beach furthest from the water and the western part of
the beach. There is a wall composed of boulders to the east. The
shoreline is concave in shape. The sediment in the bay is typically greybrown. The gradient is near flat, but steepens slightly as it gets further
from the shore.

No noticeable changes.

11-09-2017

Cass Bay appears to be composed primarily of silts and sands, though
there are gravels and cobbles covering much of the foreshore. The
sediment is grey in colour. The shoreline is concave in shape and has a
steep gradient which decreases as it approaches the shoreline. There is a
large rock form to the west. No seaweed or driftwood has gathered
around the photo point.

The gravel is more uniform over the bay.

03-11-2017

The sediment making up Cass Bay appears to be primarily composed of
sands and silts, which are dark brown in colour. A significant amount of
the beach is covered with gravels and cobbles, which are light grey in
colour. The shoreline is concave in shape, and has a moderate gradient
which grows shallower as it approaches the water. No seaweed or
driftwood has gathered around the photo point, however a channel of
water has formed down the beach.

The gravel has less uniform coverage, exposing more
areas of fine sediment (sand and silt).

Location 10:
Rapaki Bay
30-01-2017

West

To Sea

East

12-05-2017

11-09-2017

03-11-2017

Location 10: Rapaki Bay

Description of Photos

Changes from Previous Photos

30-01-2017

Rapaki Bay at the place of observation is composed of two smaller bays.
The eastern one of these has a large number of shells scattered
throughout as well as many cobbles. Beneath these stones and shells is a
silt and sand beach which is gold in colour. Large rock formations line the
eastern and western sides. The shoreline is concave in shape.
The western of the two bays is smaller. Shells have also collected in this
bay. The western section of the bay is covered in cobbles and boulders,
while the eastern section is composed of golden silts and sands. This bay
is also concave in shape, but the curve is sharper.
Both of the bays have a shallow gradient.

N/A

12-05-2017

The eastern bay mostly consists of sands and silts underneath a layer of
dark gravel/cobbles. The sands and silts are brown in colour. There is a
small amount of moss on the gravel. Some shells are scattered on the
beach, but there is no driftwood or seaweed. The gradient of the shore is
shallow, and the shape is slightly concave. Larger rock formations just out
into the water at either end of the bay.

Small amount of moss has grown on the rocks.

11-09-2017

The bay is mostly covered by a layer of grey gravel and cobbles, which are
coated in moss. This layer sits on top of sands and silts which appear to
be brown in colour. The shoreline has a shallow gradient, and is concave
in shape. No seaweed or driftwood has gathered around the photo point.

The extent of the moss has greatly increased.

03-11-2017

Much of Rapaki Bay is covered in a layer of cobbles, and those directly
between the photo point and the water are covered in a layer of moss.
Under the cobbles, the sediment appears to be composed of sands and
silts that are light brown in colour. There are large rock formations at
each end of the bay. The shoreline has a shallow gradient and is slightly
concave in shape. No seaweed or driftwood has collected around the
photo point.

Less moss is present.

Location 11:
Purau Bay
30-01-2017

12-05-2017

West

North

East

11-09-2017

03-11-2017

Location 11: Purau Bay

Description of Photos

Changes from Previous Photos

30-01-2017

Shells and driftwood have collected around the high water mark of the
bay. The bay itself appears to be composed of fine gravels and sands with
some cobbles. Closer to the low tide mark, the bay transitions to more of
a gravel and cobble composition. The colour of the bay is a light grey,
with the section closer to the water being a darker grey colour. A western
section of the bay has an additional bar of this beyond the low tide mark.
The shoreline’s shape is irregular, curving towards and away from the
road. The gradient is very shallow near the low tide mark, but grows
steeper further from this mark.

N/A

12-05-2017

The bay is composed of gravels at the water level. These gravels are greyblack in colour. Above this, the bay consists of silts and sands that are
brown-grey in colour. There is a layer of shells and fine gravels that sits on
top of this, consisting of black and white particles. The gradient is nearflat at the water level, but gradually steepens away.

No noticeable changes.

11-09-2017

The bay is composed of three bands parallel to the shoreline of varying
sediment sizes. The central band is composed of sands and silts, with the
two outer bands appearing to be made up more of gravels and cobbles.
The colour of the sediment tends to be grey, transitioning to a brown
colour to the east. No driftwood or seaweed has gathered around the
photo point, however some shells are present in the top band of gravel.
The shoreline is slightly concave to the east and undulates to the west.
The shore has a shallow gradient throughout.

No noticeable changes.

03-11-2017

The bay is composed of three bands parallel to the water, one composed
of sands and silts in the centre and two with gravels and cobbles. The
sands and silts are brown in colour and the gravels and cobbles are
generally grey. The gradient of the shoreline is steep at the top and
shallows as it approaches the water. No seaweed or driftwood has
collected around the photo point.

No noticeable changes.

Location 12: Pile
Bay
30-01-2017

12-05-2017

West

11-09-2017

03-11-2017

Location 12: Pile Bay

Description of Photos

Changes from Previous Photos

30-01-2017

The bay appears to be primarily composed of silts and sands and coloured
a dark grey/brown. Towards the eastern end of the bay, some larger
cobbles and boulders can be found. There appears to be minimal
seaweed and driftwood in the bay. The shoreline is concave in shape. The
gradient appears to be shallow.

N/A

12-05-2017

The bay appears to be composed of sands and silts that are grey-brown in
colour. Some ripple-shaped bands have formed in the sand, alternating
between light and dark coloured sediment. The shoreline is concave in
shape and appears to have a shallow gradient. There appears to be no
seaweed or driftwood in the bay.

The amount of seaweed in the bay has reduced.
Bands of discolouration have formed in the sand.

11-09-2017

The bay appears to be composed of sands and silts that are grey-brown in
colour. Some light brown bands of discolouration have formed parallel to
the shoreline, which is concave in shape. The bay appears to have a
shallow gradient. No seaweed or driftwood has appeared to collect in the
bay.

No noticeable changes.

03-11-2017

The bay appears to be composed of silts and sands that are grey-brown in
colour. There are larger boulders at either end of the bay. The bay is
concave in shape and appears to have a shallow gradient. No seaweed or
driftwood has gathered in the bay. Some lighter bands of colour have
formed parallel to the water.

No noticeable changes.

Location 13:
Camp Bay
30-01-2017

12-05-2017

West

North

East

11-09-17

03-11-2017

Location 13: Camp Bay

Description of Photos

Changes from Previous Photos

30-01-2017

There has been no collection of driftwood or seaweed around the photo
point. The composition of the bay is sand and silt in the centre, with large
rock formations at the eastern and western sides. The sands and silts are
a light brown colour at the top of the bay, but gradually darkens as it
approaches the low tide mark. The shoreline is concave, though the
waterline is slightly lower at the western end. The gradient of the bay is
very shallow from the low tide mark downwards and steeper above this.

N/A

12-05-2017

A very small amount of seaweed has gathered around the photo point.
The shoreline appears to be composed of brown sands and silts primarily,
with boulders and large rock formations at the east and west ends of the
bay. The colour of the sediment darkens gradually as it gets closer to the
water. The shoreline is concave in shape. The gradient is near-flat.

Slight increase in the amount of seaweed and
driftwood in the bay.

11-09-2017

Brown silts and sands appear to make up the majority of the bay, with a
significant deposit of black sand. Large dark rock formations are present
at each end of the beach. The shoreline is slightly concave in shape and
has a shallow gradient towards the water. No seaweed or driftwood has
collected around the point.

The seaweed and driftwood has lessened from the
previous round. A patch of dark sediment has
collected in the middle of the bay.

03-11-2017

The bay appears to be composed of silts and sands that are brown in
colour. The colouration changes from a lighter shade to a darker one
approximately halfway between the water and the photo point. There is a
small amount of seaweed around the photo point. There are large rock
formations at either end of the bay. The shoreline is slightly concave and
has a shallow gradient.

The black sediment is gone, and the colour change
occurs further down the beach.

Location 14:
Little Port
Cooper
01-02-2017

09-06-2017

West

North

East

17-10-2017

Location 14: Little Port Cooper

Description of Photos

Changes from Previous Photos

01-02-2017

A large amount of driftwood and seaweed has collected in the bay. The
bay’s composition appears to be sands and silts. The colour is a
reasonably consistent dark brown throughout. The shape of the shoreline
is slightly concave, becoming more noticeably concave towards the
eastern and western ends. The gradient of the shoreline is shallow.

N/A

09-06-2017

The bay appears to be composed of golden brown silts and sands. No
seaweed or driftwood has collected in the bay. The colour changes
between a light and dark shade of brown in tide-shaped bands. The shape
of the shoreline is slightly concave, with more noticeable curvature at the
eastern and western ends of the bay. The gradient is shallow.

The sand is a more golden colour than the previous
observation. The seaweed and driftwood is all gone.
Bands of changing colour are more prominent.

Round 3

Not photographed due to weather.

N/A

17-10-2017

The bay appears to be composed of light brown sands and silts. The sand
has a darker coloured section closer to the water. The shoreline is shallow
in gradient and slightly concave in shape. Some seaweed has gathered
around the point. Large rock formations are present at either end of the
bay.

The surface of the bay is smoother and seaweed has
gathered around the photo point. The colour bands
have formed two distinct bands.

Location 15:
Port
Levy/Koukourar
ata
01-02-2017

09-06-2017

West

North

East

17-10-2017

Location 15: Port
Levy/Koukourarata

Description of Photos

Changes from Previous Photos

01-02-2017

Driftwood and shells have collected above the high water mark. The bay
is composed of gravel and cobbles at the top, then a section of sands and
silts in the middle, and another gravel and cobble section nearest to low
tide. The upper section is a light grey colour, the middle section is a dark
grey/brown and the lowest section is a dark grey. The shoreline is an
irregular shape, curving back and forth along the length of the shoreline.
The top of the bay has a steep slope and the central and lower sections
have a shallow gradient.

N/A

09-06-2017

The bay is primarily composed of dark grey cobbles and gravels. Just
below the high tide mark there is a section of beach made up of silts and
sands, which are also dark grey in colour. The slope of the shoreline is
shallow near the water, but grows steeper further away. There is some
seaweed on the gravels and cobbles below the water line. The shoreline
is primarily concave in shape, though there are many irregularities as it
curves along its length.

A greater amount of seaweed is present below the
water line.

Round 3

Not photographed due to weather.

N/A

17-10-2017

The bay is comprised of dark grey cobbles and gravels, with a section of
silty and sandy beach just below the high tide mark. Shells have
accumulated near the high tide mark, as well has across the foreshore
looking north-west. The shoreline appears irregular, curving back and
forth along its length with a shallow channel transecting the foreshore
near the centre of the bay.

Channel has formed in the bay indicating water has
been running down.

Appendix B:

Sediment Size Analysis Results

Location 3:
Southshore

Description of Sediment Size Analysis
Results

Changes from Previous Results

31-01-2017

Sample 1 (High): Particle size data shows
that the sediment can be characterised as
SAND. No sediment passed through the
74 µm sieve and the largest sieve to retain
any sediment was 420 µm. The 10%
diameter was 128 µm, the 50% diameter
was 183 µm and the 90% diameter was
263 µm.
Sample 2 (Mid): Particle size data shows
that the sediment can be characterised as
SAND. No sediment passed through the
74 µm and the largest sieve to retain any
sediment was the 420 µm. The 10%
diameter was 125 µm, the 50% diameter
was 181 µm and the 90% diameter was
264 µm.
Sample 3 (Low): Particle size data shows
that the sediment can be characterised as
SAND. No sediment passed through the
74 µm sieve and the largest sieve to retain
any sediment was the 500 µm. The 10%
diameter was 130 µm, the 50% diameter
was 208 µm and the 90% diameter was
338 µm.

N/A

15-08-2017

Sample 1 (High): No sediment passed
through the 74 µm sieve and the largest
sieve to retain any sediment was 420 µm.
The 10% diameter was 130 µm, the 50%
diameter was 189 µm and the 90%
diameter was 272 µm.
Sample 2 (Mid): No sediment passed
through the 74 µm and the largest sieve
to retain any sediment was the 500 µm.
The 10% diameter was 135 µm, the 50%
diameter was 199 µm and the 90%
diameter was 291 µm.
Sample 3 (Low): No sediment passed
through the 74 µm sieve and the largest
sieve to retain any sediment was the
500 µm. The 10% diameter was 131 µm,
the 50% diameter was 199 µm and the
90% diameter was 303 µm.

The distribution of sediments size has
remained relatively stable across the
Southshore site, most notably the
upper (High) region of the beach
profile presents with near-identical
sediment size breakdown results in
both the January 2017 and August
2017 samples. The mid shore
sediments have slightly increased is
size while the lower shore sediments
have very slightly decreased in size.
All three regions of the beach remain
well to moderately-well sorted and
very finely skewed in their grading.

Location 5: Sumner

Description of Sediment Size Analysis
Results

Changes from Previous Results

31-01-2017

Sample 1 (High): The particle size data
shows that the sediment can be
characterised as SAND. No sediment
passed through the 74 µm sieve and the
largest sieve to retain sediment was the
350 µm. The 10% diameter is 123 µm, the
50% diameter is 175 µm and the 90%
diameter is 248 µm.
Sample 2 (Mid): The particle size data
shows that the sediment can be
characterised as SAND. No sediment

N/A

passed through the 74 µm sieve and the
largest sieve to retain sediment was the
420 µm. The 10% diameter is 122 µm, the
50% diameter is 177 µm and the 90%
diameter is 258 µm.
Sample 3 (Low): The particle size data
shows that the sediment can be
characterised as SAND. No sediment
passed through the 74 µm sieve and the
largest sieve to retain sediment was the
420 µm. The 10% diameter is 126 µm, the
50% diameter is 184 µm and the 90%
diameter is 270 µm.
Date 2 (unlabelled)

Sample 1 (High): No sediment passed
through the 74 µm sieve and the largest
sieve to retain sediment was the 350 µm.
The 10% diameter is 120 µm, the 50%
diameter is 174 µm and the 90% diameter
is 253 µm.
Sample 2 (unlabelled): No sediment
passed through the 74 µm sieve and the
largest sieve to retain sediment was the
420 µm. The 10% diameter is 123 µm, the
50% diameter is 181 µm and the 90%
diameter is 266 µm.
Sample 3 (unlabelled): No sediment
passed through the 74 µm sieve and the
largest sieve to retain sediment was the
420 µm. The 10% diameter is 122 µm, the
50% diameter is 179 µm and the 90%
diameter is 263 µm.

The distribution of sediments size has
remained very stable across the
Sumner site, with all three sampling
regions showing minimal change in
the 10%, 50% and 90% diameters.
All three regions of the beach remain
well sorted and very finely skewed in
their grading.

Location 6: Taylors
Mistake

Description of Sediment Size Analysis
Results

Changes from Previous Results

31-01-2017

Sample 1 (High): The particle size data
shows that the sample can be classified as
SAND. No sediment passed through the
125 µm sieve and the largest sieve
retaining sediment is the 840 µm. The
10% diameter is 230 µm, the 50%
diameter is 357 µm and the 90% diameter
is 559 µm.
Sample 2 (Mid): The particle size data
shows that the sample can be classified as
SAND with trace of gravel. No sediment
passed through the 125 µm sieve and the
largest sieve to retain any sediment was
the 2830 µm. The 10% diameter is
228 µm, the 50% diameter is 369 µm and
the 90% diameter is 637 µm.
Sample 3 (Low): The particle size data
shows that the sample can be classified as
SAND with trace of gravel. No sediment
passed through the 125 µm sieve and the
largest sieve to retain any sediment was
the 2830 µm. The 10% diameter is
316 µm, the 50% diameter is 671 µm and
the 90% diameter is 1560 µm.

N/A

15-08-2017

Sample 1 (High): No sediment passed
through the 125 µm sieve and the largest
sieve retaining sediment is the 710 µm.
The 10% diameter is 231 µm, the 50%
diameter is 341 µm and the 90% diameter
is 506 µm.
Sample 2 (Mid): No sediment passed
through the 125 µm sieve and the largest
sieve to retain any sediment was the
2000 µm. The 10% diameter is 236 µm,
the 50% diameter is 432 µm and the 90%
diameter is 837 µm.
Sample 3 (Low): No sediment passed
through the 0.49 µm sieve and the largest
sieve to retain any sediment was the
2830 µm. The 10% diameter is 9.93 µm,
the 50% diameter is 1560 µm and the 90%
diameter is 2280 µm.

The Taylors Mistake sediment
sampling presents more dynamic
behaviour. The upper- (High) shore
only shows a minor change between
January and August (with sediment
sizes slightly increasing), but the mid
shore sediment distribution has
shifted to show an increase in
sediments greater than 200 µm and
the lower shore region shows a
dramatic change in its distribution of
sediments.
More specifically, the lower shore has
gone from being moderately sorted to
very poorly sorted with an increase in
the proportion of both finer and
coarser sediments (as opposed to
sediments being moderately uniform
in size).
All three regions of the beach remain
very finely skewed in their grading.

Location 7: Gollans
Bay
01-02-2017

Sample 1 (South): Particle size data shows
that the sediment can be classified as
SAND. No sediment passed through the
149 µm sieve and the largest sieve to
retain sediment was the 1410 µm. The
10% diameter is 311 µm, the 50%
diameter is 550 µm and the 90% diameter
is 969 µm.
Sample 2 (North): Particle size data shows
that the sediment can be classified as
SAND. No sediment passed through the
149 µm sieve and the largest sieve to
retain sediment was the 1680 µm. The
10% diameter is 319 µm, the 50%
diameter is 567 µm and the 90% diameter
is 1050 µm.

N/A

Date 2

N/A

Gollans Bay was inaccessible during
the second period of sampling,
therefore changes in sediments
cannot be assessed.

Location 8: Corsair
Bay
30-01-2017

Sample 1 (Low): Particle size data shows
that the sediment can be characterised as
SAND with some gravel and trace of silt.
No sediment passed the 2 µm sieve and
the largest sieve to retain any sediment
was the 3360 µm. The 10% diameter is
210 µm, the 50% diameter is 1050 µm and
the 90% diameter is 2240 µm.
Sample 2 (Mid): Particle size data shows
that the sediment can be characterised as
SAND with minor gravel. No sediment
passed through the 53 µm sieve and the
largest sieve to retain any sediment was
the 3360 µm. The 10% diameter is
263 µm, the 50% diameter is 859 µm and
the 90% diameter is 2070 µm.
Sample 3 (High): Particle size data shows
that the sediment can be characterised as
SAND with minor gravel and trace of silt.
No sediment passed through the 3.9 µm
sieve and the largest sieve to retain
sediment was the 3360 µm. The 10%
diameter is 226 µm, the 50% diameter is
626 µm and the 90% diameter is 1720 µm.

N/A

11-09-2017

Sample 1 (Low): No sediment passed the
74 µm sieve and the largest sieve to retain
any sediment was the 3360 µm. The 10%
diameter is 242 µm, the 50% diameter is
846 µm and the 90% diameter is 2060 µm.

Corsair Bay shows substantial change,
with the upper (High) shore increasing
its proportion of sediments greater
than 200 µm, the mid shore becoming
significantly finer by September and

Sample 2 (Mid): No sediment passed
through the 2 µm sieve and the largest
sieve to retain any sediment was the
3360 µm. The 10% diameter is 175 µm,
the 50% diameter is 428 µm and the 90%
diameter is 1550 µm.
Sample 3 (High): No sediment passed
through the 15.6 µm sieve and the largest
sieve to retain sediment was the 3360 µm.
The 10% diameter is 169 µm, the 50%
diameter is 332 µm and the 90% diameter
is 817 µm.

the lower shore becoming finer still.
Interestingly, the pattern of sediment
sizes moving offshore has reversed
between January and September – in
January, average sediment sizes went
from finer to coarser moving from the
upper to lower shore, whereas in
September, the opposite was true.
The upper and mid regions of the
beach remain poorly sorted and very
finely skewed in their grading. The
lower shore remains very finely
skewed but has shifted from poorly to
moderately sorted.

Sample 1 (Low): The particle size data
shows that the sediment can be
characterised as SAND with minor silt and
trace of clay. No sediment passes the
0.490 µm sieve and the largest sieve
retaining sediment was the 1410 µm. The
10% diameter was 64.2 µm, the 50%
diameter was 124 µm and the 90%
diameter was 228 µm.
Sample 2 (Mid): The particle size data
shows that the sediment can be
characterised as SAND with minor gravel
and trace of silt. No sediment passed
through the 2 µm sieve and the largest

N/A

Location 11: Purau
Bay
30-01-2017

sieve to retain any sediment was the
3360 µm. The 10% diameter was 139 µm,
the 50% diameter was 497 µm and the
90% diameter was 1910 µm.
Sample 3 (High): The particle size data
shows that the sediment can be
characterised as SAND with minor gravel
and trace of silt. No sediment passed
through the 15.6 µm sieve and the largest
sieve to retain sediment was the 3360 µm.
The 10% diameter was 154 µm, the 50%
diameter was 386 µm and the 90%
diameter was 1750 µm.
11-09-2017

Sample 1 (Low): No sediment passes the
0.490 µm sieve and the largest sieve
retaining sediment was the 1410 µm. The
10% diameter was 67.9 µm, the 50%
diameter was 128 µm and the 90%
diameter was 256 µm.
Sample 2 (Mid): No sediment passed
through the 2 µm sieve and the largest
sieve to retain any sediment was the
3360 µm. The 10% diameter was 117 µm,
the 50% diameter was 252 µm and the
90% diameter was 1380 µm.
Sample 3 (High): No sediment passed
through the 15.6 µm sieve and the largest
sieve to retain sediment was the 3360 µm.
The 10% diameter was 137 µm, the 50%
diameter was 258 µm and the 90%
diameter was 1030 µm.

Purau Bay appears relatively stable at
its lower shore but shows substantial
change in sediment sizes at the upper
and mid regions. The upper (High) and
mid shore present with higher
proportions of finer sediments in
September compared to January’s
samples.
All three regions of the beach remain
moderately to poorly sorted and very
finely skewed in their grading.

Location 13: Camp
Bay
30-01-2017

Sample 1 (Low): No sediment passes the
105 µm sieve. The largest sieve retaining
any sediment is the 3360 µm. The particle
size distribution data shows that the soil is
SAND with minor gravel. The 10%
diameter is 209 µm, 50% is 429 µm and
the 90% is 1620 µm.
Sample 2 (Mid): The particle size data
shows that the sample can be
characterised as SAND with minor gravel.
No sediment passed through the 105 µm
sieve. The largest sieve retaining any
sediment is the 3360 µm. The 10%
diameter is 220 µm, the 50% diameter is
479 µm and the 90% diameter is 1660 µm.
Sample 3 (High): The particle size data
shows that the soil is SAND. No sediment
passed through the 125 µm sieve and the
largest sieve to retain sediment is the
1680 µm. The 10% diameter is 233 µm,
the 50% diameter is 417 µm and the 90%
diameter is 800 µm.

N/A

11-09-2017

Sample 1: No sediment passed the 88 µm
sieve. The largest sieve retaining any
sediment is the 840 µm. The 10%
diameter is 177 µm, 50% is 287 µm and
the 90% is 474 µm.
Sample 2 (Mid): No sediment passed
through the 3.9 µm sieve. The largest
sieve retaining any sediment is the
840 µm. The 10% diameter is 153 µm, the
50% diameter is 258 µm and the 90%
diameter is 438 µm.
Sample 3 (Mid): No sediment passed
through the 7.8 µm sieve and the largest
sieve to retain sediment is the 840 µm.
The 10% diameter is 168 µm, the 50%
diameter is 281 µm and the 90% diameter
is 477 µm.

All three Camp Bay sampling locations
appear to be finer in sediment
composition at the September
sampling date compared to January.
While still very finely skewed, all three
regions of the beach have shifted
from moderately and poorly sorted (in
January) to moderately well sorted (in
September).

Location 15: Port
Levy/Koukourarata
01-02-2017

Sample 1 (Low): The particle size data
shows that the sediment is SAND with
minor silt and trace of clay. No sediment
passed through the 0.98 µm and the
largest sieve to retain sediment was the
300 µm. The 10% diameter was 72.3 µm,
the 50% diameter was 119 µm and the
90% diameter was 186 µm.
Sample 2 (Mid): The particle size data
shows that the sediment is SAND with
trace of silt and with trace of gravel. No
sediment passed through the 0.98 µm
sieve and the largest sieve to retain
sediment was the 2830 µm. The 10%
diameter was 79 µm, the 50% diameter
was 130 µm and the 90% diameter was
221 µm.
Sample 3 (High): The particle size data
shows that the sediment is SAND with
trace of silt and trace of gravel. No
sediment passed through the 2 µm sieve
and the largest sieve to retain sediment
was 1410 µm. The 10% diameter was
94.3 µm, the 50% diameter was 159 µm
and the 90% diameter was 272 µm.

N/A

17-10-2017

Sample 1 (High): No sediment passed
through the 2 µm and the largest sieve to
retain sediment was the 3360 µm. The
10% diameter was 85.0 µm, the 50%

Port Levy shows little change at its
mid shore but an increase in
sediments coarser than 200 µm at its
upper (High) shore and a substantial

diameter was 155 µm and the 90%
diameter was 745 µm.
Sample 2 (Mid): No sediment passed
through the 2 µm sieve and the largest
sieve to retain sediment was the 1410 µm.
The 10% diameter was 76.8 µm, the 50%
diameter was 134 µm and the 90%
diameter was 244 µm.
Sample 3 (High): No sediment passed
through the 0.98 µm sieve and the largest
sieve to retain sediment was 2830 µm.
The 10% diameter was 86.8 µm, the 50%
diameter was 168 µm and the 90%
diameter was 434 µm.

decrease in sediments coarser than
100 µm at its lower shore.
The mid shore remains moderately
well sorted and very finely skewed in
its grading. The upper and lower
regions of the beach, while still very
finely skewed, have shifted from
moderately well sorted (in February)
to poorly sorted (in October).

Appendix C:

Beach Profile Surveys

Appendix D:

Seabed Surveys
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Appendix E:

Shoreline Analysis Results
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Notes: Aerial photograph sourced from LINZ - Christchurch 0.075m Urban Aerial Photos (2015-16) and
Christchurch 0.3m Rural Aerial Photos (2015-16).
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Notes: Aerial photograph sourced from LINZ - Christchurch 0.075m Urban Aerial Photos (2015-16) and
Christchurch 0.3m Rural Aerial Photos (2015-16).
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Christchurch 0.3m Rural Aerial Photos (2015-16).
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Christchurch 0.3m Rural Aerial Photos (2015-16).
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Christchurch 0.3m Rural Aerial Photos (2015-16).
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Christchurch 0.3m Rural Aerial Photos (2015-16).

0

0.02

A3 SCALE 1:2,000
0.04

0.06

0.08

!

0.1 (km)

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Location Plan

DRAWN
CHECKED
APPROVED

LYTTELTON PORT COMPANY

LWHI Dec.17

ARCFILE

Shorelines_171127_v3.mxd

SCALE (AT A3 SIZE)

Sources: Esri, HERE,
DeLorme, Intermap,

105 Carlton Gore Rd, Newmarket, Auckland

www.tonkintaylor.co.nz

1:2,000

PROJECT No.

31791.1000

FIGURE No.

LPC Channel Deepening Project
Review and Summary of Coastal Process Effects
Baseline Shoreline Anaylsis

Figure 13

Rev.

0

Path: \\ttgroup.local\corporate\Auckland\Projects\31791\31791.1000\WorkingMaterial\GIS\Map Documents\Shorelines_171127_v3.mxd Date: 5/12/2017 Time: 9:38:36 AM

LEGEND

#

Monitoring locations

Baseline Shorelines (2015-16)

#

Sandy Beach

14. Little Port Cooper

Rocky Beach
Rocky Cliff
Cliff
Notes: Aerial photograph sourced from LINZ - Christchurch 0.075m Urban Aerial Photos (2015-16) and
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