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1 Bowentown

1.1 Site description

The Bowentown shoreline is located in the northern basin of the Tauranga Harbour, approximately
0.75 km north-west from Bowentown Heads. The site consists of approximately 1.4 km of
unconsolidated shoreline and 0.4 km of low coastal cliffs. The site is split into 5 cells based on
differences in morphology, exposure and shoreline elevation (Figure 1-1).

Most of the Bowentown shoreline faces towards the west, south-west and is exposed to prevailing
winds. The average fetch from the west is approximately 3 km and includes extensive shallow
intertidal flats.

Figure 1-1 Location and cell extent of the Bowentown shoreline within Tauranga Harbour.

Along the northern end, the shoreline is unconsolidated with small patches of mangroves that back
onto salt marsh (Cell 1A) (Figure 1-2A). Closer to the Bowentown Boating Club there is a small
section of north-facing grass bank that is elevated approximately 2 m above RL (MD-53) and runs
along the edge of the grass reserve and the boat club carpark. Along the western side of the boat
club the shoreline consists of soft cliff that range in elevation from RL 1.5 to 2 m, with a retaining
wall along the entire length (Cell 1B) (Figure 1-2B).

South from the boat ramp is a small embayment that is backed by a grass bank that runs parallel to
the end of Pio Road (Cell 1C). South from the end of Pio Road the shoreline topography gradually
rises to soft coastal cliff, ranging in elevation from RL 2 to 6.5 m (Cell 1D) (Figure 1-2C). The northern
end of the cliff face is exposed but the southern end is well vegetated with shrubs. Along the top of
the cliff are several dwellings set back approximately 10 m from the cliff edge. At the southernmost
end of Bowentown, the shoreline comprises low-lying, unconsolidated beach sand which gradually
slopes up to a small grass bank (Cell 1E) (Figure 1-2D). The backshore elevation is approximately 2 m
above RL and comprises of several dwellings, including Otawhiwhi Marae.
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Figure 1-2 Site photos for Bowentown. (A) Unconsolidated shoreline (Cell 1A), (B) Bowentown Boating Club (Cell
1B), (C) west-facing cliffs (Cell 1D), (D) unconsolidated beach (Cell 1E).

1.2 Geology

The geological map of the area1 indicates that the site comprises:

· Tauranga Group – Estuary Deposit: Sand, silt, mud and clay with local gravel and peat beds.
· Karioitahi Group – Late Pleistocene Stable Dune Deposits: Reddish to dark brown muddy sand

and clay rich sandy paleosols. With rhyolitic ash and pumice lapilli.
· Karioitahi Group – Holocene Dune Deposits: Loose to poorly consolidated dune sands.

Field observations of the exposures are in line with the published geology, and also show Matua
Subgroup sediments lower in the cliffs.

The existing slope angles in this area are between 3° to 20° in low unconsolidated areas, and
between 12° to 50° in areas of banks or low cliffs. The range of stable slope angles for the
Bowentown area are shown in Table 1-1 below.

The failure types observed around Bowentown were typically shallow surface failures. The likelihood
of deep seated movement is low.

1 Edbrooke, S.W. (compiler) 2001: Geology of the Auckland area. Institute of Geological & Nuclear Sciences 1:250,000
geological map 3. 1 sheet + 74 p. Lower Hutt, New Zealand. Institute of Geological & Nuclear Sciences Limited.
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1.3 Coastal processes

The northern section of the Bowentown shoreline (Cell 1A) is the most sheltered from harbour
waves. However, the historic shorelines (since 1982) indicate there is an average erosion trend of up
to -0.25 m/yr. This shoreline erosion is most likely due to currents and meandering of the Waiau
Stream Channel.

It is difficult to determine historic trends around the Bowentown Boating Club (Cell 1B) due to the
shoreline modification with the seawall and boat ramp. However the site is relatively exposed and is
close to the deep tidal channel. Therefore, without the seawall the site is likely to be prone to
coastal erosion. In addition to wind waves and strong tidal currents, the process of wetting and
drying is likely to impact weathering of the bare cliffs. Regression analysis for the adjacent cell (Cell
1C) shows long term erosion rates between -0.1 and -0.25 m/yr. This range of erosion rates is
assumed the same for Cell 1B and is consistent with the average -0.2 m/yr estimated by Opus
(2015).

Regression analysis indicates a slightly lower average long term erosion rate (-0.15 m/yr) for the
cliffs within Cell 1D. Overhanging grass roots and undercut along the small coastal cliffs (Cell 1D)
indicate that the cliffs are actively eroding. However the cliffs, particularly at the southern end of
Cell 1D, do appear more vegetated and stable compared to the adjacent shoreline further north.

Recent coastal erosion is also apparent along the unconsolidated shoreline within Cell 1E, with
evidence of scour and overtopping around the structures. Regression analysis indicates long term
erosion rates between -0.05 and -0.15 m/yr. The shoreline within Cell 1E is slightly more sheltered
that the rest of the shoreline due to sheltering by Bowentown Heads.

Based on the 3 km fetch from the southeast, the maximum theoretical significant wave height is
estimated to be 1 m. Based on model results the short term storm cut is estimated to range from 2
to 5 m along the southern end of Bowentown (Cell 1E).

SLR response factors for the 3 consolidated cells (Cells 1B, 1C, 1 D) are estimated to be between 0.1
and 0.3 due to the relatively low exposure.

1.4 Local considerations

The Bowentown shoreline has a range of protection structures, plus the boat ramp in the middle
(Cell 1B). Around the Bowentown Boating Club there is a timber seawall, which has been reinforced
with steel beams (now very rusty) and rock rip rap along the base (Figure 1-2B). The seawall is
approximately 2 m high and protects around 85 m of the shoreline north from the boat ramp.
However, the wall does appear to be deteriorating in sections. The low shoreline that runs parallel to
the end of Pio Road has approximately 110 m of rock revetment which is around 1 to 1.5 m high
(Figure 1-3A). In a couple of sections there is evidence of small bank erosion behind the structure,
indicating wave overtopping. While the coastal cliffs within Cell 1D are mostly unprotected, there
are sections with rip rap along the base.  Along the northern end of Cell 1E there are several
seawalls, which vary in height from 0.5 to 1.5 m high (Figure 1-3B). Although some of the seawalls
are reasonably well-structured, there is evidence of wave overtopping and bank scour behind the
structures
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Figure 1-3 Examples of protection structures around the Bowentown shoreline. (A) Revetment along the grass
bank (Cell 1C), (B) timber seawall (Cell 1D).

1.5 Adopted component values

Adopted component values are presented within Table 1-1.  The short term values are equal to zero
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see
section 4.6.2 in main report).
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Table 1-1 Adopted component values for the cells along Bowentown shoreline.

Site 1. Bowentown

Cell 1A 1B 1C 1D 1E

Cell centre (NZTM)
E 1863071 1862962 1863039 1863132 1863291

N 5850843 5850400 5850305 5850133 5849788

Morphology Unconsolidated Consolidated Consolidated Consolidated Unconsolidated

Geology
Holocene dune deposits Holocene estuary deposits Holocene estuary deposits Holocene estuary deposits Stable dune deposits

Exposure (average fetch + direction) 1 km (W) 2 km (W) 3 km (W) 3 km (W) 3 km (W)

State Natural Protected Protected Natural Partially protected

Short-term (m)

Min 1 0 0 0 2

Mode 1.5 0 0 0 3

Max 2 0 0 0 5

Dune/Cliff elevation (m above toe or
scarp)

Min 1 1 1 2 1

Mode 1.5 2 1.2 3 1.5

Max 2 2.1 2 7 2

Stable angle (deg)

Min 30 24 24 24 30

Mode 32 26 26 26 32

Max 34 50 50 50 34

Long-term (m/yr)

Min -0.25 -0.25 -0.25 -0.2 -0.15

Mode -0.2 -0.2 -0.2 -0.15 -0.1

Max -0.1 -0.1 -0.1 -0.05 -0.05

Closure slope (beaches)/SLR response
factor (cliffs)

Min 0.05 0.1 0.1 0.1 0.05

Mode 0.08 0.2 0.2 0.2 0.1

Max 0.1 0.3 0.3 0.3 0.2
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1.6 Coastal erosion hazard assessment

Coastal erosion hazard distances for Bowentown are presented within Table 1-2 and an overview
map in Figure 1-4. Histograms of individual components and resultant erosion hazard distances using
a Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all coastal
erosion protection structures have been ignored (refer to main report Section 4.6.4).

The current P66% erosion hazard width ranges from -4 m to -7 m along the Bowentown shoreline. For
the future erosion hazard, the P5% with 1.6 m SLR in 2130 ranges from -37 m at the southern end of
the shoreline to -51 m at the northern end, where historic erosion rates have been higher.

Table 1-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes.

Site Cell Timeframe SLR (m)

Probability of exceedance (m)

Min P66% P50% P5% P1% Max

Bo
w

en
to

w
n

1A

Current (2030) 0.03 -5 -7 -7 -9 -9 -10

50yr (2080)

0.12 -10 -16 -17 -20 -21 -22

0.2 -11 -17 -18 -21 -22 -23

0.4 -13 -19 -20 -24 -25 -26

0.6 -15 -22 -23 -26 -28 -30

100 yr (2130)

0.22 -15 -24 -26 -31 -32 -34

0.6 -20 -29 -31 -36 -38 -40

0.8 -22 -32 -34 -39 -41 -44

1.25 -27 -38 -39 -46 -48 -52

1.6 -31 -42 -44 -51 -54 -59

1B

Current (2030) 0.03 -3 -5 -5 -7 -7 -8

50yr (2080)

0.12 -8 -14 -15 -18 -19 -20

0.2 -8 -15 -16 -19 -20 -22

0.4 -9 -17 -18 -22 -23 -25

0.6 -10 -18 -19 -24 -25 -28

100 yr (2130)

0.22 -13 -22 -24 -29 -31 -32

0.6 -15 -27 -29 -35 -38 -40

0.8 -16 -28 -30 -38 -40 -43

1.25 -17 -30 -33 -41 -44 -49

1.6 -17 -32 -34 -44 -47 -52

1C

Current (2030) 0.03 -3 -5 -5 -6 -7 -8

50yr (2080)

0.12 -8 -13 -14 -17 -18 -19

0.2 -9 -14 -15 -19 -20 -21

0.4 -9 -16 -17 -21 -23 -25

0.6 -10 -17 -19 -23 -25 -27
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Site Cell Timeframe SLR (m)

Probability of exceedance (m)

Min P66% P50% P5% P1% Max
Bo

w
en

to
w

n

1C 100 yr (2130)

0.22 -13 -22 -24 -29 -30 -32

0.6 -16 -26 -28 -35 -37 -40

0.8 -16 -28 -30 -37 -40 -43

1.25 -17 -30 -32 -41 -44 -48

1.6 -17 -31 -34 -43 -47 -52

1D

Current (2030) 0.03 -3 -7 -8 -12 -14 -17

50yr (2080)

0.12 -6 -13 -14 -20 -22 -26

0.2 -6 -14 -15 -21 -23 -27

0.4 -7 -16 -17 -23 -25 -29

0.6 -7 -16 -18 -24 -26 -31

100 yr (2130)

0.22 -9 -20 -21 -28 -30 -37

0.6 -10 -23 -25 -32 -35 -42

0.8 -10 -24 -26 -34 -37 -44

1.25 -11 -25 -28 -37 -40 -48

1.6 -11 -26 -29 -38 -42 -51

1E

Current (2030) 0.03 -4 -6 -6 -7 -8 -8

50yr (2080)

0.12 -7 -10 -11 -13 -14 -15

0.2 -7 -11 -12 -14 -15 -16

0.4 -9 -13 -14 -16 -18 -19

0.6 -10 -15 -15 -19 -20 -23

100 yr (2130)

0.22 -10 -15 -16 -20 -21 -23

0.6 -12 -18 -20 -24 -25 -29

0.8 -13 -20 -21 -26 -28 -32

1.25 -16 -24 -25 -32 -35 -40

1.6 -18 -27 -28 -37 -41 -47
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2  Tanners Point

2.1 Site description

Tanners Point extends out into the northern basin of the Tauranga Harbour, approximately 3.5 km
southwest from the Katikati Entrance. The shoreline consists of around 1.2 km of coastal cliffs and
approximately 0.4 km of unconsolidated shoreline. The site is split into 7 cells based on differences
in exposure, morphology and shoreline elevation (Figure 2-1).

Figure 2-1 Location and cell extent of the Tanners Point shoreline within Tauranga Harbour.

The northern side of Tanners Point is relatively sheltered with a maximum fetch of 2 km from the
north. At the western end of the north-facing side (Cell 2A), the shoreline gradually slopes to a low
grass area with a backshore elevation less than 2 m above RL. Further towards the northeast is a
small embayment (Cell 2C) bound by cliffs on either side, which range in elevation from RL 6 to 9 m
(Cell 2B and Cell 2D). Within the embayment the shoreline gradually slopes to a grass reserve at
approximately 2 m above RL. A small berm with dense accumulation of shells exists at the edge of
the grass (Figure 2-2A).

The north-eastern tip of Tanners Point is characterised by coastal cliffs which stand between RL 6 to
9 m (Cell 2D) (Figure 2-2B). The cliffs are exposed to a fetch approximately 3 km across from
Bowentown in the northeast. The cliffs continue around the eastern side of the shoreline and run
parallel to Tuapiro Channel (Cell 2E). The east-facing cliffs range in elevation from RL 10 to 22 m and
are densely vegetated with large, overhanging pohutukawa trees (Figure 2-2C). A shore platform,
approximately 10 m wide, extends from the base of the cliffs to the edge of Tuapiro Channel. The
east-facing cliffs are orientated with direct exposure to the open ocean through the Katikati
Entrance. However, there is approximately 0.5 km of intertidal flats in the middle of the harbour
which are likely to dissipate most wave energy.

North from the boat ramp at the end of Tanners Point Road (Tanners Point Recreational Reserve)
the unconsolidated shore gradually slopes up from the Tuapiro Channel and transitions to a very
narrow high-tide beach which is backed by a grass reserve (Cell 2F) (Figure 2-2D). South from the
boat ramp are more densely vegetated cliffs.
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Figure 2-2 Site photos for Tanners Point. (A) Coarse shell berm (Cell 2C), (B) exposed cliffs at the tip of Tanners
Point (Cell 2D), (C) cliff toe with dense pohutukawa overhanging (Cell 2E), (D) unconsolidated shoreline (Cell
2F).

2.2 Geology

The geological map of the area2 indicates that the site comprises:

· Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying
terraces; includes minor fan deposits and loess.

· Holocene river deposits: Alluvial gravel, sand, silt, mud and clay, with local peat.

Field observations of cliff exposures are consistent with the published geology.

The existing slope angles in this area are between 3° to 20° in unconsolidated areas, and between
20° to 50° in areas of banks or low cliffs. The range of stable slope angles for the Tanners Point area
are shown in Table 2-1 below.

The failure types observed around Tanners Point were typically shallow surface failures. The
likelihood of deep seated movement is low.

2.3 Coastal processes

Due to extensive tree cover along the cliff shoreline around Tanners Point, it is difficult to determine
long term cliff erosion rates. However, based on regression analysis within Cell 2D the shoreline
(since 1982) shows an average long term erosion rate of -0.1 m/yr. The other coastal cells along the

2 Edbrooke, S.W. (compiler) 2001: Geology of the Auckland area. Institute of Geological & Nuclear Sciences 1:250,000
geological map 3. 1 sheet + 74 p. Lower Hutt, New Zealand. Institute of Geological & Nuclear Sciences Limited.
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north-western side of Tanners Point show similar long term erosion rates, except the sheltered
embayment within Cell 2C, where periods of sediment accretion is apparent and the maximum
erosion rate is -0.05 m/yr. Based on an average 1.5 km fetch from the northwest, the theoretical
significant wave height along the north-western side of Tanners Point is estimated to be 0.8 m.
Based on model results the short term storm cut is estimated to range from 1 to 3 m.

Long term erosion rates for the cliffs on the eastern side of Tanners Point are estimated to be up to -
0.2 m/yr. The eastern cliffs are exposed to larger fetches than the north-western side and tidal
currents, due to proximity of the Tuapiro Channel, are likely to induce higher erosion rates along the
eastern side. Field observations provide evidence of scour and undercutting along sections of the
well-vegetated cliffs. The estimate long term erosion rates are also consistent with the -0.2 m/yr
estimated by Opus (2015).

Regression analysis within the unconsolidated shoreline of Cell 2F indicates slightly lower erosion
rates (up to -0.1 m/yr). The shoreline within Cell 2F is offset further landward from Tuapiro channel
than the adjacent cliff cells and therefore is more sheltered. Based on a 2 km fetch from the east,
the theoretical significant wave height is estimated to be 0.9 m. Model results estimate the short
term storm cut to range from 2 to 5 m.

SLR response factors range from 0.1 to 0.3 for the sheltered north-western cliffs, and from 0.2 to 0.4
for the exposed eastern cliffs.

2.4 Local considerations

In addition to the boat ramp at the end of Tanners Point Road, there is a timber seawall at the
northern end of the Tanners Point Recreational Reserve (Cell 2F). The structure is approximately 1.5
to 2 m high and appears relatively good condition. The structure runs parallel to the grass bank
where a jetty/pontoon extends out into the edge of the Tuapiro channel (Figure 2-3).

In the past there has been some sand re-nourishment along the unconsolidated shoreline within Cell
2F.

Figure 2-3 Examples of protection structures around Tanners Point. (A) Timber seawall and pontoon (Cell 2F),
(B) timber seawall at the edge of grass reserve (Cell 2F).

2.5 Adopted component Values

Adopted component values are presented within Table 2-1. The short term values are equal to zero
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see
section 4.6.2 in main report).
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Table 2-1 Adopted component values for the cells around Tanners Point.

Site 2. Tanners Point

Cell 2A 2B 2C 2D 2E 2F 2G

Cell centre (NZTM)
E 1860200 1860324 1860393 1860498 1860559 1860533 1860452

N 5847698 5847810 5847818 5847919 5847759 5847566 5847295

Morphology Unconsolidated Consolidated Unconsolidated Consolidated Consolidated Unconsolidated Consolidated

Geology Holocene river
deposits Matua Subgroup

Holocene river
deposits Matua Subgroup Matua Subgroup

Holocene river
deposits Matua Subgroup

Exposure (average fetch/direction) 0.5 km (NW) 0.5 km (NW) 2 km (N) 2 km (N) 4 km (E) 2 km (E) 3 km (E)

State Natural Natural Natural Natural Natural Partially protected Natural

Short-term (m)

Min 1 0 1 0 0 2 0

Mode 2 0 2 0 0 3 0

Max 3 0 3 0 0 5 0

Dune/Cliff elevation (m above
toe or scarp)

Min 1 8 1 6 10 1 12

Mode 1.5 10 1.5 8 15 1.5 16

Max 2 11 2 10 22 2 21

Stable angle (deg)

Min 30 24 30 24 24 30 24

Mode 32 26 32 26 26 32 26

Max 34 40 34 40 50 34 50

Long-term (m/yr)

Min -0.14 -0.1 -0.05 -0.15 -0.2 -0.1 -0.2

Mode -0.1 -0.05 0 -0.1 -0.15 -0.05 -0.15

Max -0.03 -0.02 0.08 -0.05 -0.1 -0.02 -0.1

Closure slope (beaches)/ SLR
response factor (cliffs)

Min 0.05 0.1 0.05 0.1 0.2 0.05 0.2

Mode 0.1 0.2 0.1 0.2 0.3 0.1 0.3

Max 0.15 0.3 0.15 0.3 0.4 0.15 0.4
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2.6 Coastal erosion hazard assessment

Coastal erosion hazard distances for Tanners Point are presented within Table 2-2 and an overview
map in Figure 2-4. Histograms of individual components and resultant erosion hazard distances using
a Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all coastal
erosion protection structures have been ignored (refer to main report Section 4.5.4).

The current P66% erosion hazard ranges from -3 m to -5 m for the unconsolidated shoreline and from
-16 m to -23 m along the cliffs.

The P5% for 1.6 m SLR in 2130, ranges from -22 m on the sheltered, unconsolidated shoreline to -70
m along the exposed, east-facing cliffs. The large future values along the cliffs is due to the large
fetch exposure and hence a high SLR response factor.

Table 2-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes.

Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max

Ta
nn

er
sP

oi
nt

2A

Current (2030) 0.03 -3 -4 -5 -5 -6 -6

50yr (2080)

0.12 -4 -8 -9 -11 -12 -13

0.2 -5 -9 -10 -12 -13 -14

0.4 -7 -11 -12 -15 -16 -17

0.6 -8 -13 -14 -17 -18 -21

100yr (2130)

0.22 -7 -13 -14 -18 -19 -20

0.6 -10 -16 -18 -22 -23 -27

0.8 -11 -18 -20 -24 -26 -30

1.25 -15 -23 -24 -31 -33 -38

1.6 -17 -26 -28 -35 -39 -44

2B

Current (2030) 0.03 -11 -16 -18 -22 -23 -25

50yr (2080)

0.12 -12 -19 -20 -25 -27 -29

0.2 -12 -19 -21 -26 -27 -29

0.4 -13 -20 -21 -26 -28 -31

0.6 -13 -20 -22 -27 -29 -31

100yr (2130)

0.22 -13 -22 -23 -29 -31 -35

0.6 -14 -23 -25 -31 -33 -37

0.8 -14 -24 -25 -31 -34 -38

1.25 -15 -24 -26 -33 -35 -40

1.6 -15 -25 -26 -33 -36 -41

2C

Current (2030) 0.03 -1 -3 -3 -4 -4 -5

50yr (2080)

0.12 3 -2 -3 -5 -6 -7

0.2 2 -3 -4 -6 -7 -8

0.4 0 -5 -6 -8 -9 -11

0.6 -1 -7 -8 -11 -12 -15
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Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max
Ta

nn
er

sP
oi

nt

2C 100yr (2130)

0.22 7 -1 -2 -7 -8 -10

0.6 3 -5 -6 -11 -13 -15

0.8 1 -7 -8 -13 -15 -19

1.25 -2 -11 -13 -19 -22 -27

1.6 -5 -14 -16 -24 -28 -33

2D

Current (2030) 0.03 -9 -14 -15 -20 -21 -23

50yr (2080)

0.12 -12 -19 -20 -25 -27 -30

0.2 -12 -20 -21 -26 -27 -31

0.4 -13 -21 -22 -27 -29 -33

0.6 -14 -21 -23 -28 -30 -34

100yr (2130)

0.22 -15 -24 -25 -31 -33 -36

0.6 -16 -26 -28 -34 -37 -40

0.8 -16 -27 -29 -35 -38 -42

1.25 -17 -28 -30 -37 -40 -45

1.6 -17 -29 -31 -39 -42 -46

2E

Current (2030) 0.03 -11 -22 -25 -38 -43 -48

50yr (2080)

0.12 -17 -30 -32 -45 -50 -57

0.2 -19 -31 -34 -47 -52 -58

0.4 -20 -34 -37 -50 -55 -62

0.6 -21 -36 -38 -52 -57 -65

100yr (2130)

0.22 -23 -37 -40 -53 -58 -65

0.6 -27 -43 -46 -60 -65 -73

0.8 -29 -45 -48 -62 -67 -76

1.25 -31 -49 -52 -67 -72 -82

1.6 -32 -51 -54 -69 -75 -86

2F

Current (2030) 0.03 -3 -5 -5 -7 -7 -8

50yr (2080)

0.12 -5 -8 -8 -10 -11 -12

0.2 -5 -8 -9 -11 -12 -13

0.4 -7 -10 -11 -14 -14 -17

0.6 -9 -12 -13 -16 -17 -20

100yr (2130)

0.22 -5 -10 -11 -15 -16 -17

0.6 -9 -14 -15 -19 -20 -24

0.8 -10 -16 -17 -21 -23 -27

1.25 -14 -20 -22 -28 -30 -35

1.6 -16 -24 -25 -33 -36 -42

2G

Current (2030) 0.03 -14 -23 -26 -38 -42 -48

50yr (2080)

0.12 -19 -31 -33 -45 -50 -55

0.2 -20 -32 -35 -47 -51 -57

0.4 -21 -35 -38 -50 -54 -60

0.6 -22 -37 -40 -52 -56 -63
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Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max

2G 100yr (2130)

0.22 -24 -38 -41 -53 -57 -64

0.6 -28 -44 -47 -60 -64 -71

0.8 -29 -46 -49 -62 -67 -74

1.25 -31 -50 -53 -67 -72 -81

1.6 -32 -52 -56 -70 -75 -85
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3 Ongare

3.1 Site description

Ongare Point is located in the northern basin of the Tauranga Harbour, approximately 4 km south-
west from the Katikati Entrance. The shoreline is east-facing and consists of approximately 0.7 km of
low, unconsolidated shoreline and 0.3 km of coastal cliff. The site is split into 3 cells based on
differences in geomorphology and shoreline elevation (Figure 3-1).

Figure 3-1 Site location and cell extent for Ongare shoreline within Tauranga Harbour.

At the northern end is a small boat ramp which extends from the end of Ongare Point Road.
Surrounding the boat ramp is unprotected grass shoreline which gradually slopes on to a small,
sandy, high-tide beach (Cell 3A) (Figure 3-2A). Within Cell 3B the shoreline is characterised by cliffs,
elevated approximately 8 m above RL, with large pohutukawa trees overhanging (Figure 3-2B). South
from the cliffs there is a low grass shoreline which runs parallel to Esplanade Road (Cell 3C) (Figure
3-2D). The shoreline lacks a high tide beach and the Esplanade Road sits approximately 400 mm
above the high tide water line.

The Ongare shoreline is exposed to harbour waves from the northeast around to the south west.
The average fetch across from Matakana Island is approximately 1.5 km, including several tidal
channels. There is approximately 200 m of intertidal flats that extend out from the shoreline, which
is likely to dampen wave energy reaching the shoreline.
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Figure 3-2 Site photos for Ongare. (A) Unconsolidated shoreline (Cell 3A), (B) cliffs with overhanging
pohutukawa (Cell 3B), (C) erosion of the grass bank within Cell 3C, (D) aerial view of the unconsolidated
shoreline  within Cell 3C.

3.2 Geology

The geological map of the area3 indicates that the site comprises:

· Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying
terraces; includes minor fan deposits and loess.

· Holocene river deposits: Alluvial gravel, sand, silt, mud and clay, with local peat.

Field observations of cliff exposures are in line with the published geology.

The existing slope angles in this area are between 3° to 20° in unconsolidated areas, and between
20° to 50° in areas of banks or low cliffs. The range of stable slope angles for Ongare are shown in
Table 3-1 below.

The failure types observed around Ongare were typically shallow surface failures. The likelihood of
deep seated movement is low.

3.3 Coastal processes

Historic aerial photographs show that between 1982 and 2007 sections of the unconsolidated
shoreline accreted, whereas over the most recent 10 years the entire unconsolidated shoreline has

3 Edbrooke, S.W. (compiler) 2001: Geology of the Auckland area. Institute of Geological & Nuclear Sciences 1:250,000
geological map 3. 1 sheet + 74 p. Lower Hutt, New Zealand. Institute of Geological & Nuclear Sciences Limited.
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eroded. Regression analysis based on the aerials since 1982 shows shoreline fluctuations from -0.15
to +0.05 m/yr (Cells 3A and 3B). This range of long term rates is also consistent with the average rate
estimated by Opus (2015) (-0.08 m/yr).

Recent field observations indicate high tide water levels and waves are overtopping and
undercutting the grass bank. Wind waves generated from the northeast around to the southeast are
likely to contribute to erosion along the Ongare shoreline. Based on a 1.5 km fetch from the
northeast, the theoretical significant wave height at Ongare is approximately 0.7 m. Based on model
results the short term storm cut is estimated to range from 2 to 5 m.

3.4 Local considerations

At the southern end of Esplanade Road, the shoreline is protected by a sandbag seawall (Figure
3-3A). Although the seawall is generally in good condition, some of the sandbags have ripped and
are in poor condition. Along a short section, south from the end of Esplanade Road, there is an old
timber seawall (approximately 0.5 to 1 m high) which in poor condition. There is significant bank
erosion behind the structure (Figure 3-3B). The middle section of Esplanade Road also has some
patches of rip rap and rock structures, and there is evidence of undercutting of the low grass bank
around the structures.

Figure 3-3 Examples of protection structures along the Ongare shoreline. (A) Sandbag seawall (Cell 3C), (B)
timber seawall (Cell 3C).

3.5 Adopted component values

Adopted component values are presented within Table 3-1. The short term values are equal to zero
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see
section 4.6.2 in main report).
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Table 3-1 Component values for cells along the Ongare shoreline.

Site 3. Ongare

Cell 3A 3B 3C

Cell centre (NZTM)
E 1862393 1862420 1862554

N 5845496 5845407 5845144

Morphology Unconsolidated Consolidated Unconsolidated

Geology Holocene river deposits Matua Subgroup Holocene river deposits

Exposure (average fetch/direction) 1.5 km (NE) 1.5 km (NE) 1.5 km (NE)

State
Natural Natural Partially protected

Short-term (m)

Min 2 0 2

Mode 3 0 3

Max 5 0 5

Dune/Cliff elevation (m above toe or scarp)

Min 1 7 1

Mode 2 8 1.5

Max 2.5 8 2

Stable angle (deg)

Min 30 24 30

Mode 32 26 32

Max 34 50 34

Long-term (m)

Min -0.15 -0.1 -0.15

Mode -0.1 -0.05 -0.1

Max 0.05 -0.02 0.05

Closure slope (beaches)/SLR response factor (cliffs)

Min 0.05 0.1 0.05

Mode 0.1 0.2 0.1

Max 0.2 0.3 0.2
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3.6 Coastal erosion hazard assessment

Coastal erosion hazard distances for Ongare are presented within Table 3-2 and an overview map in
Figure 3-4. Histograms of individual components and resultant erosion hazard distances using a
Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all coastal
erosion protection structures have been ignored (refer to main report Section 4.5.4).

The current P66% erosion hazard ranges from -5 m for the beaches to -11 m for the cliffs. For the
future erosion hazard, the P5% for 1.6 m SLR in 2130, ranges from -28 m for the cliffs to -35 m for the
unconsolidated beaches.

Table 3-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes.

Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max

O
ng

ar
e

3A

Current (2030) 0.03 -3 -5 -6 -7 -8 -9

50yr (2080)

0.12 -1 -8 -9 -13 -14 -16

0.2 -1 -9 -10 -14 -15 -16

0.4 -3 -11 -12 -16 -17 -20

0.6 -4 -12 -14 -18 -20 -24

100yr (2130)

0.22 2 -11 -13 -20 -21 -23

0.6 -1 -14 -17 -23 -25 -29

0.8 -2 -16 -18 -26 -28 -32

1.25 -5 -20 -22 -31 -34 -40

1.6 -8 -23 -25 -35 -40 -47

3B

Current (2030) 0.03 -7 -11 -12 -16 -17 -19

50yr (2080)

0.12 -8 -13 -15 -20 -21 -23

0.2 -8 -14 -15 -20 -21 -24

0.4 -9 -14 -16 -21 -22 -25

0.6 -9 -15 -16 -21 -23 -26

100yr (2130)

0.22 -9 -16 -18 -23 -25 -28

0.6 -10 -18 -19 -25 -27 -31

0.8 -10 -18 -20 -26 -28 -32

1.25 -10 -19 -20 -27 -29 -34

1.6 -11 -19 -21 -28 -30 -35

3C

Current (2030) 0.03 -3 -5 -6 -7 -8 -8

50yr (2080)

0.12 0 -8 -9 -13 -14 -16

0.2 -1 -8 -10 -14 -15 -16

0.4 -3 -10 -12 -16 -17 -19

0.6 -4 -12 -13 -18 -20 -23

100yr (2130)

0.22 2 -10 -13 -19 -21 -23

0.6 -1 -14 -16 -23 -25 -28

0.8 -2 -16 -18 -25 -28 -32

1.25 -4 -20 -22 -31 -34 -39

1.6 -6 -23 -25 -35 -39 -45
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4 Omokoroa

4.1 Site description

Omokoroa Peninsula is located within the central part of the Tauranga Harbour, just north of
Motuhoa Island. The shoreline has approximately 2.5 km of cliffs and approximately 1.5 km of
unconsolidated beach shoreline. The site is split into 10 cells based on differences in exposure,
morphology, shoreline elevation and long term erosion trends (Figure 4-1).

Figure 4-1 Location and cell extent of the Omokoroa shoreline within Tauranga Harbour.

The first section of the northwest-facing Omokoroa shoreline is characterised by an unconsolidated
shoreline (Cell 4A). East from Cell 4A the shoreline rises to northwest-facing cliffs which range in
elevation from RL 15 m to 30 m (Cell 4B).  Cliff elevations continue to rise within Cell 4B1 where it
ranges from RL 25 m to 35 m. Cell 4C is characterised by slightly lower cliffs ranging from RL 10 m to
15 m. The cliffs are mostly vegetated with shrubs and larger trees along the base and crest of the
slope. However, large slips have occurred leaving a bare cliff face (Figure 4-2A). The northern side of
Omokoroa Peninsula is exposed to winds from the west around to the north. There is a maximum
fetch of approximately 20 km from Athenree and an average fetch of approximately 14 km from
Kauri Point.

At the north-eastern tip of Omokoroa, below the Gerald Crapp Historic Reserve, the cliffs are 10 m
to 15 m high with an eastern aspect (Cell 4D) (Figure 4-2B). Around the north-eastern tip there is a
shore platform at the base of the cliff which extends approximately 50 metres into Tauranga
Harbour and is exposed at low tide. Due to the proximity of the deep channel that runs between
Matakana and Omokoroa, the north-eastern tip of the peninsula is exposed to strong tidal currents.

Between Gerald Crapp Historic Reserve and the Omokoroa Ferry Terminal is a section of low
unconsolidated shoreline. The northern end of the unconsolidated shoreline has a narrow high tide
beach (Cell 4E), while the southern end has a large high-tide beach which is approximately 4 m wide
(Cell 4F) (Figure 4-2C). South of the Omokoroa Ferry Terminal the unconsolidated shoreline has a
south to south-east aspect, running parallel with The Esplanade (Cell 4G) (Figure 4-2D). The shoreline
is mostly protected by a combination of rock and timber seawalls.
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Further south is a small section of unprotected, east-facing cliffs that range in elevation from RL 15
m to 20 m. The cliffs are well-vegetated with a small high-tide beach at the base.

Further southwest the shoreline reduces in elevation to a consolidated bank which is partially
protected by ad-hoc revetment (Cell 4I).

Figure 4-2 Site photos for Omokoroa. (A) Exposed, northeast-facing cliffs (Cell 4C), (B) east-facing cliffs below
Gerald Crapp Historic Reserve (Cell 4D), (c) unconsolidated shoreline north from the ferry terminal (Cell 4F), (D)
Omokoroa Ferry Terminal (Cells 4F & 4G).

4.2 Geology

The geological map of the area4 indicates that the site comprises:

· Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying
terraces; includes minor fan deposits and loess, and

· Holocene river sediments: Alluvial gravel, sand, silt, mud and clay with local peat.

Field observations of cliff exposures include reworked ignimbrites to the base of the cliffs, and
interbedded ash layers to the top of the cliffs.

The existing slope angles within this area range from 3° to 18° in the unconsolidated areas, and 20°
to 50° in the cliff areas. The range of stable slope angles for Omokoroa are shown in Table 4-1 below.

The failure types observed around Omokoroa Peninsula are typically shallow surface failures on the
steep cliff faces. Some of the landslips observed along the western side of the Peninsula are deep-
seated, rotational landslips with large debris flow deposits. There have been several studies
investigating the landslips and associated geology at Omokoroa5, 6. The studies indicate that there is

4 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science.
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a sensitive silt layer (loosely classified as the Pahoia Tephras6) within the Matua Subgroup that is
sensitive to water pressure build up. It has been noted that increased pore water pressure,
especially after heavy rainfall events, reduces the strength of the sensitive materials, resulting in
failure along those beds5. For this reason, horizontal drains have been installed in the cliffs around
the peninsula to lower the water pressure in some areas.

Based on the presence of the sensitive silt layer which has been identified within the geology, the
likelihood of rotational landslips around Omokoroa is reasonable.

4.3 Coastal processes

Regression analysis based on historic shorelines within Cell 4A shows long term erosion rates ranging
from -0.06 to -0.19 m/yr. Based on a 5 km fetch from the north, the maximum theoretical significant
wave height is estimated to be 1 m. Based on model results the short term storm cut is estimated to
range from 5 to 9 m.

Due to tree coverage along the entire cliff edge within Cells 4B, 4B1, 4C and 4D, it is difficult to
determine long term erosion rate of the cliff toe. Due to the similar level of exposure, it is assumed
that long term erosion rates within Cells 4B, 4B1 and 4C are similar to those measured within Cell
4A. The range of erosion rates for the north-western side of the peninsular is also consistent with
the maximum erosion rate estimated by Opus (2015) (-0.2 m/yr) and the average erosion rate
measured by Garae (2015) (-0.07 m/yr).

Long term erosion rates for the cliff toe within Cell 4D are estimated to be slightly less than the
northwest-facing cells (-0.05 to -0.15 m/yr). Recent field evidence indicates that the cliffs within Cell
4D are well-vegetated and more stable compared to cliffs within Cells 4B and 4C. The lower erosion
rate is most likely due to the small fetch exposure. Previous studies also indicate that the erosion
rate on the eastern tip is less than the northern side. For example, Opus (2015) estimate the
maximum long term erosion rate for the tip to be -0.1 m/yr and Garae (2015) indicate the average
long term erosion rate is around -0.04 m/yr.

Previous reports indicate that the net sediment transport is clockwise around the tip of the
peninsula, resulting in sediment deposition on the northern side of the ferry terminal. Field
observations indicate that there is sediment accretion around the unconsolidated shoreline directly
north from the ferry terminal (Cell 4F). However, approximately 0.2 km north from the ferry terminal
the shoreline shows erosion (Cell 4E). This eroding site is more exposed to the east (less sheltered by
Motuhoa Island). Regression analysis indicates erosion up to -0.04 m/yr within Cell 4E and accretion
up to 0.36 m/yr within Cell 4F. Based on a 3 km fetch from the east, the maximum theoretical
significant wave height is estimated to be 1 m. Based on model results the short term storm cut is
estimated to range from 3 to 8 m.

Field observations indicate sediment accretion on the southern side of the groynes within Cell 4G,
which suggests the littoral drift is northward on the southern side of the ferry terminal.

The long term erosion rate of the cliff toe within Cell 4H is estimated to be between -0.03 and -0.1
m/yr. This is based on the more stable appearance and sheltered exposure relative to the cliffs on
the north-western side and eastern tip of the peninsular.

4.4 Local considerations

There are sections with rock revetment at the base of the cliff along the northern end of the cliff
shoreline (Figure 4-3A). The southeast-facing shoreline has a variety of protection structures. In the
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middle of Cell 4E there is a section of old concrete seawall and rip rap, ranging from 0.5 to 1.5 m
high. The structures are in poor condition and it is evident that wave overtopping occurs. At the
northern end of the seawall there is a stormwater outfall. Within Cell 4F there is approximately 0.4
km of rock seawall followed by a timber wall which ranges from 1.5 to 2 m high (Figure 4-3B & C).
The seawall protects a section of carparks, Esplanade Road and grass reserve.  In addition to the
seawall there are several groynes which contain drainage outfalls. Within Cell 4H there is
approximately 0.2 km of ad-hoc revetment, including concrete blocks and builder’s rubble which
ranges from 0.5 to 1 m high. The revetment protects the footpath along the Omokoroa Beach Grove
Reserve and there is some evidence of overtopping in the low sections.

Figure 4-3 Protections structures around Omokoroa. (A) Revetment at the base of cliff (Cell 4C), (B) timber
seawall (Cell 4G), (C) rock seawall (Cell 4G).

4.5 Adopted component values

Adopted component values are presented within Table 4-1. The short term values are equal to zero
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see
section 4.6.2 in main report).
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Table 4-1 Component values for cells around Omokoroa.

Site 4. Omokoroa

Cell 4A 4B 4B1 4C 4D 4E 4F 4G 4H 4I

Cell centre
(NZTM)

E 1867840 1868449 1868694 1869079 1869468 1869365 1869382 1869110 1868814 1868665

N 5829945 5830413 5830799 5831183 5831112 5830887 5830628 5830456 5830148 5829877

Morphology Unconsolidated Consolidated Consolidated Consolidated Consolidated Unconsolidated Unconsolidated Unconsolidated Consolidated Consolidated

Geology Holocene river
deposits

Matua
Subgroup

Matua
Subgroup

Matua
Subgroup

Matua
Subgroup

Holocene river
deposits

Holocene river
deposits

Holocene river
deposits

Matua
Subgroup

Holocene
river
deposits

Exposure (average
fetch/direction) 7 km (NW) 7 km (NW) 7 km (NW) 7 km (NW) 5 km (SE) 3 km (east) 2 km (NE) 3 km (S) 3 km (SE) 2 km (SE)

State
Natural

Partially
protected

Partially
protected

Partially
Protected Natural

Partially
protected

Partially
protected

Partially
protected Natural

Partially
protected

Short-term (m)

Min 5 0 0 0 0 3 3 3 0 0

Mode 7 0 0 0 0 6 6 6 0 0

Max 9 0 0 0 0 8 8 8 0 0

Dune/Cliff
elevation (m
above toe or
scarp)

Min 1 15 25 11 9 0.5 0.5 1 15 1

Mode 1.2 20 30 16 16 1 1 1.2 18 1.2

Max 1.5 30 35 18 18 2 2 1.5 20 1.5

Stable angle (deg)

Min 24 24 24 24 24 30 30 30 24 24

Mode 26 26 26 26 26 32 32 32 26 26

Max 50 50 50 50 50 34 34 34 50 50

Long-term (m)

Min -0.2 -0.2 -0.2 -0.2 -0.15 -0.04 0.07 -0.04 -0.1 -0.27

Mode -0.15 -0.15 -0.15 -0.15 -0.1 0.00 0.22 0.03 -0.07 -0.12

Max -0.05 -0.05 -0.05 -0.05 -0.05 0.04 0.36 0.08 -0.03 0.02

Closure slope
(beaches) /SLR
response factor
(cliffs)

Min 0.05 0.3 0.3 0.3 0.2 0.05 0.05 0.08 0.1 0.1

Mode 0.09 0.4 0.4 0.4 0.3 0.15 0.08 0.1 0.2 0.2

Max 0.1 0.5 0.5 0.5 0.4 0.2 0.1 0.2 0.3 0.3
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4.6 Coastal erosion hazard assessment

Coastal erosion hazard distances for Omokoroa are presented within Table 4-2 and an overview map
in Figure 4-4. Histograms of individual components and resultant erosion hazard distances using a
Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all coastal
erosion protection structures have been ignored (refer to main report Section 4.5.4).

Overall, both current and future erosion hazard are greatest along the cliff shorelines, particularly
along the northwest-facing cliffs, where cliff heights and fetch exposure are largest.

For the cliffs, the current P66% is up to -31 m, whereas along the beaches on the eastern side the
current P66% only ranges from -3 m to -10 m.

For the future erosion hazard the values are up to -102 m along the exposed north-west facing cliffs
(Cell 4B1). The large values are due to a combination of high cliff heights with the potential for low
stable angles of repose and large fetch exposure, resulting in a high SLR response factor.

The methodology used within this assessment is consistent across all sites in that it does not take
into account known slips, such as the slip at Bramley Drive, Omokoroa. However, the slip at Bramley
Drive does reflect the derived hazard lines (see main report Section 6.3). The erosion scarp of the
large deep-seated instability sits in line with the current P5% (-65 m), which indicates a large scale
mass movement such as that at Bramley Drive is possible but extremely unlikely.

Future erosion values for the unconsolidated shoreline within Cell 4F indicate the future shoreline
being seaward of the current shoreline. This is due to the historic accretion trend in the lee of the
Omokoroa Ferry Terminal. As outlined in the main report (section 6.2), the future erosion area has
been mapped at the equivalent location to the current erosion hazard area.

Table 4-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes.

Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max

O
m

ok
or

oa

4A

Current (2030) 0.03 -7 -10 -10 -12 -12 -13

50yr (2080)

0.12 -10 -16 -17 -20 -21 -22

0.2 -11 -17 -18 -21 -22 -23

0.4 -13 -19 -20 -24 -25 -27

0.6 -16 -22 -23 -26 -28 -30

100yr (2130)

0.22 -12 -22 -24 -29 -30 -32

0.6 -17 -27 -28 -34 -35 -38

0.8 -19 -29 -31 -37 -38 -41

1.25 -24 -35 -37 -43 -46 -50

1.6 -28 -39 -41 -48 -52 -57

4B

Current (2030) 0.03 -14 -31 -35 -56 -63 -75

50yr (2080)

0.12 -18 -37 -42 -62 -71 -83

0.2 -19 -39 -44 -65 -73 -86

0.4 -20 -43 -47 -68 -77 -90

0.6 -22 -45 -50 -71 -79 -93
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Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max
O

m
ok

or
oa

4B 100yr (2130)

0.22 -23 -44 -49 -70 -79 -93

0.6 -26 -52 -56 -78 -88 -103

0.8 -28 -55 -59 -82 -91 -107

1.25 -30 -59 -64 -88 -97 -113

1.6 -31 -63 -68 -92 -102 -117

4B1

Current (2030) 0.03 -24 -41 -46 -65 -70 -78

50yr (2080)

0.12 -29 -48 -53 -72 -78 -85

0.2 -29 -49 -55 -74 -80 -88

0.4 -31 -53 -58 -78 -84 -92

0.6 -32 -55 -61 -81 -87 -96

100yr (2130)

0.22 -30 -54 -60 -79 -85 -92

0.6 -33 -62 -67 -88 -95 -104

0.8 -34 -65 -70 -92 -98 -108

1.25 -36 -70 -75 -98 -105 -117

1.6 -38 -73 -79 -102 -110 -122

4C

Current (2030) 0.03 -12 -21 -24 -34 -37 -40

50yr (2080)

0.12 -16 -28 -31 -42 -45 -49

0.2 -16 -30 -33 -44 -47 -52

0.4 -18 -33 -36 -48 -52 -57

0.6 -19 -36 -38 -51 -55 -62

100yr (2130)

0.22 -18 -35 -37 -49 -53 -60

0.6 -21 -42 -45 -58 -63 -73

0.8 -22 -45 -48 -62 -67 -78

1.25 -25 -49 -53 -69 -74 -86

1.6 -26 -52 -56 -73 -79 -92

4D

Current (2030) 0.03 -10 -20 -23 -33 -36 -40

50yr (2080)

0.12 -13 -25 -28 -38 -41 -45

0.2 -13 -26 -29 -39 -43 -47

0.4 -14 -28 -30 -41 -45 -49

0.6 -15 -29 -32 -43 -46 -51

100yr (2130)

0.22 -16 -30 -33 -44 -47 -52

0.6 -18 -34 -37 -48 -52 -58

0.8 -18 -35 -38 -50 -54 -60

1.25 -20 -37 -41 -53 -58 -64

1.6 -20 -39 -42 -55 -60 -67

4E

Current (2030) 0.03 -3 -6 -7 -8 -9 -10

50yr (2080)

0.12 -2 -6 -7 -9 -10 -11

0.2 -2 -7 -7 -10 -11 -12

0.4 -4 -8 -9 -12 -13 -15

0.6 -5 -10 -10 -14 -15 -18
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Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max
O

m
ok

or
oa

4E 100yr (2130)

0.22 0 -6 -7 -10 -11 -13

0.6 -3 -9 -10 -13 -15 -19

0.8 -4 -10 -11 -16 -18 -22

1.25 -6 -13 -14 -21 -24 -30

1.6 -8 -16 -17 -25 -30 -36

4F

Current (2030) 0.03 1 -3 -3 -6 -6 -8

50yr (2080)

0.12 18 9 8 1 -1 -4

0.2 17 8 7 0 -2 -5

0.4 15 6 4 -3 -5 -8

0.6 13 3 1 -6 -8 -11

100yr (2130)

0.22 37 22 19 7 4 1

0.6 32 16 13 2 -1 -6

0.8 30 14 11 -1 -4 -10

1.25 25 8 5 -7 -11 -18

1.6 21 3 0 -12 -16 -24

4G

Current (2030) 0.03 -3 -6 -6 -8 -9 -9

50yr (2080)

0.12 0 -4 -5 -8 -9 -11

0.2 0 -5 -6 -9 -10 -11

0.4 -1 -7 -7 -11 -12 -14

0.6 -2 -8 -9 -12 -14 -16

100yr (2130)

0.22 5 -3 -4 -9 -11 -13

0.6 2 -6 -7 -12 -14 -17

0.8 1 -7 -9 -14 -16 -19

1.25 -2 -11 -12 -18 -21 -23

1.6 -4 -14 -15 -22 -24 -27

4H

Current (2030) 0.03 -14 -24 -27 -38 -41 -44

50yr (2080)

0.12 -16 -27 -30 -42 -45 -48

0.2 -17 -28 -31 -42 -45 -49

0.4 -17 -28 -31 -43 -46 -50

0.6 -18 -29 -32 -44 -46 -51

100yr (2130)

0.22 -19 -31 -34 -45 -48 -52

0.6 -20 -32 -36 -47 -50 -55

0.8 -20 -33 -36 -47 -51 -56

1.25 -20 -34 -37 -49 -52 -57

1.6 -20 -34 -38 -49 -53 -58

4I

Current (2030) 0.03 -1 -2 -3 -4 -5 -5

50yr (2080)

0.12 -1 -7 -9 -15 -17 -19

0.2 -1 -8 -9 -16 -17 -19

0.4 -1 -9 -10 -17 -18 -21

0.6 -2 -10 -11 -18 -20 -23
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Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max

4I 100yr (2130)

0.22 -1 -12 -14 -26 -29 -32

0.6 -1 -14 -17 -28 -31 -35

0.8 -2 -15 -18 -30 -32 -37

1.25 -3 -18 -20 -32 -35 -41

1.6 -5 -19 -22 -34 -37 -44
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5 Matakana Island

5.1 Site description

The Matakana site is located on the south-eastern side of Matakana Island, approximately 1.9 km
north-east from the tip of Omokoroa Peninsula. The shoreline comprises approximately 2 km of
consolidated shoreline. The shoreline is split into 9 cells based on differences in exposure,
morphology and shoreline elevation (Figure 5-1). From Cell 5C through to Cell 5G the shoreline
consists of a Pleistocene parabolic dune landform which results in the shoreline undulating from
cliffs to low bank areas.

The northwest-facing section of the Matakana shoreline is most exposed to prevailing winds from
the west and the average fetch is approximately 6 km. The southern extent of the shoreline is most
exposed to winds from the south west around to the south east. The average fetch from the south
west is approximately 4 km.

Figure 5-1 Location and cell extent of the Matakana Island shoreline.

The northern most end of the site is characterised by cliffs which range in elevation from RL 9 to 18
m (Cell 5A). Towards the south, the shoreline topography drops in elevation to a grass bank, ranging
from 1 to 3 m above RL (Cell 5B). Continuing south, the shoreline topography rises back to cliffs,
ranging in elevation between 7 to 13 m (Cell 5C) (Figure 5-2A). Multiple slips, with large pine trees
falling from the cliff crest, are evident along the cliffs. The base of the cliff consists of slip debris with
small patches of sandy beach.

From Cell 5C through to Cell 5G the shoreline consists of a Pleistocene parabolic dune landform
which results in the shoreline undulating from cliffs to low bank areas. Cell 5D is characterised by a
grass bank (approximately RL 2 m) and represents a trough of the Pleistocene dunes. Further south,
the shoreline rises back up to a small section of bare-faced cliff (Cell 5E) (Figure 5-2B). The
topography slopes down again to a Pleistocene trough which ranges in elevation from RL 0.8 to 2 m
(Cell 5F). The bank shoreline is vegetated with shrubs and has ad-hoc rip rap along the base. A small,
high-tide sandy beach exists along the bank toe. Within Cell 5G the shoreline is characterised by
steep cliffs ranging in elevation from RL 9 to 10 m (Figure 5-2C). The cliff faces are mostly exposed
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with little vegetation. However, at the southernmost end there is a small section of well-vegetated
cliff, which rises above a high-tide sandy beach in the lee of the boat ramp (Figure 5-2D). Along the
cliff crest are several residential dwellings, some as close as 6 m from the cliff edge.

East from the Matakana boat ramp, the shoreline wraps around to a section of south-facing cliffs,
rising to an elevation of approximately RL 10 m. The cliffs are over-steeped with grass roots exposed
and vegetation falling down the cliff face. The Opureora Marae is located approximately 20 m
landward from the cliff crest (Figure 5-2).

Figure 5-2 Site photos for Matakana Island. (A) Cliffs within Cell 5C, (B) exposed cliffs (Cell 5E), (C) exposed
west-facing cliffs (Cell 5G), (D) the Matakana boat ramp (Cell 5H).

5.2 Geology

The geological map of the area6 indicates that the site comprises:

· Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying
terraces; includes minor fan deposits and loess.

· Chimp Formation: Non-welded, poorly-consolidated rhyolite ignimbrite with minor fall
deposits.

· Holocene river deposits: Alluvial gravel, sand, silt, mud and clay, with local peat.
· Early to Mid-Pleistocene river deposits: Poorly to moderately sorted gravel with minor sand

and silt, includes minor fan deposits and loess.

6 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science.



40

Field observations of cliff exposures include interbedded ash layers to the top of the cliffs and
reworked ignimbrites at the base of the cliffs.

The existing slope angles in this area are between 10° to 20° in low bank areas, and between 35° to
55° in areas of cliffs. The range of stable slope angles for Matakana Island are shown in Table 5-1
below.

The failure types observed around Matakana Island were typically shallow surface failures. The
likelihood of deep seated movement is low to moderate.

5.3 Coastal processes

Although the average fetch from the west is 6 km at the northern end of the Matakana site, the
shoreline is relatively sheltered from harbour waves due to the presence of Tahunamanu Island and
intertidal flats. Based on regression analysis the average long term erosion rate for Cell 5A is -0.1
m/yr. Due to tree cover it is difficult to determine the long term rates within Cells 5B and 5C. Based
on site inspection the erosion rates for Cells 5B and 5C are assumed to be similar to Cell 5A.

Regression analysis for Cell 5D shows larger long term erosion rates, ranging from -0.13 to -0.26
m/yr. The small tidal channel runs adjacent to the shoreline and is likely to contribute to the higher
erosion rates.

The southwest-facing shoreline south from Cell 5D is estimated to have long term erosion rates
between -0.05 and -0.2 m/yr. Field observations indicate that the cliffs within Cell 5G are unstable
with toe erosion. Tree cover makes it difficult to determine long term erosion rates within Cell 5G.
However, based on the exposure, rates are estimated to be between -0.05 and -0.2 m/yr. This is
consistent with the estimates from both Opus (2015) and Garae (2015). In the lee of the boat ramp,
where sediment has accumulated at the cliff toe, the cliff appears stable with dense vegetation.
Whereas further north, where there is no sediment at the toe of the cliffs, the cliffs appear very
unstable with large slips. This demonstrates that without a high-tide beach, the coastal processes
undercut at the base of the cliff and remove slip debris, which destabilises the cliff and increases cliff
retreat.

Field observations suggest that the extensive cliff erosion within Cell 5I is similar to the cliff erosion
within Cell 5G. Regression analysis indicates that long term erosion rates within Cell 5I range from -
0.1 to -0.3 m/yr. This range is consistent with the values from Opus (2015) and Garae (2015), who
estimated the average erosion rate to be -0.1 m/yr and -0.2 m/yr, respectively. The large cliff erosion
around Opureora is most likely due to a combination of strong tidal currents, wetting and drying
processes and harbour waves from prevailing south-westerly winds.

Due to the relatively high exposure to large fetches, the SLR response factors for all cells along the
Matakana shoreline are estimated to range from 0.2 to 0.4.

5.4 Local considerations

The Matakana Island ferry terminal and boat ramp are located on the south-western tip of the
shoreline. Historic aerials indicate that neither the ferry terminal or boat ramp were present in 1943.
By 1982, a jetty and boat ramp were constructed on the tip of the shoreline below Opureora marae.

The current shoreline immediately surrounding the ferry terminal and boat ramp has protection
structures, including approximately 20 m of revetment on the northern side (Figure 5-3A) and 45 m
of rock wall along the south-facing side (Figure 5-3B).

Recently the Opureora Channel, which trends south east from the end of the ferry terminal, has
been dredged to allow access for larger vessels at the ferry terminal. The dredged sediments were
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used for beach nourishment on the foreshore of Opureora Spit (approximately 300 m east from the
ferry terminal).

Figure 5-3 Example of structures along Matakana. (A) Revetment on the northern side of the ferry terminal
(Cell 5H). (B) Rock wall on the southern side of the ferry terminal (Cell 5H).

5.5 Adopted component values

Adopted component values are presented within Table 5-1. The short term values are equal to zero
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see
section 4.6.2 in main report).
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Table 5-1 Adopted component values for cells around Matakana Island

Site 5. Matakana

Cell 5A 5B 5C 5D 5E 5F 5G 5H 5I

Cell centre (NZTM)
E 1870657 1870793 1870898 1871064 1871073 1871120 1871195 1871260 1871456

N 5833105 5832787 5832383 5832133 5832041 5831964 5831815 5831669 5831675

Morphology Consolidated Consolidated Consolidated Consolidated Consolidated Consolidated Consolidated Consolidated Consolidated

Geology Ignimbrite Chimp
Formation Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup

Exposure (average fetch/direction) 6 km (W) 6 km (W) 6 km (W) 6 km (W) 6 km (W) 6 km (W) 6 km (W) 7 km (SE) 7 km (SE)

State Natural Natural Natural Natural Natural Natural Natural Protected Natural

Short-term (m)

Min 0 0 0 0 0 0 0 0 0

Mode 0 0 0 0 0 0 0 0 0

Max 0 0 0 0 0 0 0 0 0

Dune/Cliff elevation (m above
toe or scarp)

Min 12 1 8 2 9 1 9 1 7

Mode 15 2 11 2.5 12 2 10 3 10

Max 18 3 13 3 13 3 11 6 11

Stable angle (deg)

Min 24 24 24 24 24 24 24 24 24

Mode 26 26 26 26 26 26 26 26 26

Max 40 30 50 55 45 45 50 50 47

Long-term (m)

Min -0.15 -0.15 -0.15 -0.26 -0.2 -0.2 -0.2 -0.2 -0.3

Mode -0.1 -0.1 -0.1 -0.19 -0.15 -0.15 -0.15 -0.15 -0.2

Max -0.05 -0.05 -0.05 -0.13 -0.05 -0.05 -0.05 -0.05 -0.1

Closure slope (beaches)/SLR
response factor (cliffs)

Min 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2

Mode 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

Max 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
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5.6 Coastal erosion hazard assessment

Coastal erosion hazard distances for Matakana Island are presented within Table 5-2 and an
overview map in Figure 6-4. Histograms of individual components and resultant erosion hazard
distances using a Monte Carlo technique are shown in Appendix B. For the purpose of this
assessment all coastal erosion protection structures have been ignored (refer to main report Section
4.5.4).

For the entire shoreline the current P66% erosion hazard ranges from -5 m to -25 m. In general, the
erosion hazard is larger along the high cliffs, where the consequence of the stable angle of repose
results in a larger setback compared to that of the lower banks.

The P5% for 1.6 m SLR in 2130, ranges from -33 m along the more sheltered shoreline at the northern
end, to -73 m along the exposed cliffs at the southern end. The large values the southern extent are
a combined function of the cliff height, large historic erosion rates and a high SLR response factor
due to the large fetch exposure.

Table 5-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes.

Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max

M
at

ak
an

a
Is

la
nd

5A

Current (2030) 0.03 -17 -25 -27 -35 -37 -41

50yr (2080)

0.12 -20 -30 -32 -40 -42 -47

0.2 -21 -31 -33 -41 -44 -48

0.4 -22 -33 -35 -43 -46 -51

0.6 -23 -34 -36 -44 -47 -53

100yr (2130)

0.22 -23 -35 -37 -46 -49 -53

0.6 -26 -39 -41 -51 -54 -59

0.8 -27 -40 -43 -52 -56 -61

1.25 -28 -43 -45 -56 -60 -66

1.6 -29 -44 -47 -58 -62 -69

5B

Current (2030) 0.03 -3 -5 -5 -7 -8 -8

50yr (2080)

0.12 -6 -10 -10 -13 -14 -15

0.2 -6 -11 -11 -14 -15 -17

0.4 -7 -12 -13 -17 -18 -20

0.6 -8 -13 -14 -18 -20 -22

100yr (2130)

0.22 -8 -14 -16 -20 -21 -23

0.6 -11 -18 -20 -25 -27 -30

0.8 -11 -19 -21 -27 -29 -32

1.25 -12 -22 -23 -31 -33 -37

1.6 -13 -23 -25 -33 -36 -40

5C Current (2030) 0.03 -9 -15 -17 -24 -27 -29
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Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max
M

at
ak

an
a

Is
la

nd

5C

50yr (2080)

0.12 -11 -20 -22 -30 -32 -36

0.2 -12 -21 -23 -31 -33 -38

0.4 -13 -23 -25 -33 -36 -40

0.6 -13 -24 -26 -34 -37 -42

100yr (2130)

0.22 -15 -25 -27 -35 -38 -43

0.6 -18 -29 -31 -40 -43 -48

0.8 -18 -30 -33 -42 -45 -51

1.25 -20 -33 -35 -45 -49 -56

1.6 -20 -34 -37 -47 -51 -59

5D

Current (2030) 0.03 -4 -6 -6 -8 -9 -10

50yr (2080)

0.12 -10 -15 -16 -19 -21 -22

0.2 -12 -17 -18 -22 -23 -25

0.4 -13 -20 -21 -26 -28 -31

0.6 -15 -22 -24 -29 -32 -35

100yr (2130)

0.22 -17 -24 -26 -31 -33 -36

0.6 -22 -32 -33 -41 -44 -48

0.8 -23 -34 -36 -45 -48 -53

1.25 -26 -38 -41 -51 -55 -62

1.6 -27 -41 -44 -55 -60 -67

5E

Current (2030) 0.03 -10 -18 -20 -26 -28 -31

50yr (2080)

0.12 -13 -25 -27 -34 -36 -41

0.2 -14 -26 -28 -36 -38 -42

0.4 -15 -29 -31 -38 -41 -45

0.6 -16 -30 -32 -40 -43 -47

100yr (2130)

0.22 -17 -31 -33 -42 -45 -49

0.6 -19 -36 -39 -49 -52 -58

0.8 -20 -38 -41 -52 -55 -61

1.25 -21 -41 -44 -56 -60 -68

1.6 -22 -43 -46 -59 -63 -72

5F

Current (2030) 0.03 -2 -5 -5 -7 -8 -9

50yr (2080)

0.12 -5 -11 -12 -15 -16 -19

0.2 -5 -12 -13 -17 -18 -21

0.4 -6 -14 -16 -20 -22 -25

0.6 -6 -16 -17 -23 -25 -28

100yr (2130)

0.22 -7 -17 -19 -24 -26 -28

0.6 -9 -22 -24 -32 -34 -38

0.8 -10 -24 -26 -34 -37 -41

1.25 -11 -27 -30 -39 -43 -48

1.6 -12 -28 -32 -42 -46 -52
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Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max
M

at
ak

an
a

Is
la

nd

5G

Current (2030) 0.03 -9 -15 -17 -23 -24 -26

50yr (2080)

0.12 -12 -22 -23 -30 -32 -35

0.2 -13 -23 -25 -32 -34 -37

0.4 -14 -25 -27 -35 -37 -41

0.6 -15 -27 -29 -37 -40 -44

100yr (2130)

0.22 -15 -28 -30 -38 -41 -45

0.6 -17 -33 -36 -45 -49 -55

0.8 -17 -35 -38 -48 -52 -59

1.25 -18 -38 -41 -53 -57 -65

1.6 -19 -39 -43 -55 -60 -69

5H

Current (2030) 0.03 -2 -6 -7 -11 -12 -15

50yr (2080)

0.12 -5 -12 -13 -18 -20 -23

0.2 -5 -14 -15 -20 -22 -25

0.4 -6 -16 -17 -23 -25 -30

0.6 -7 -17 -19 -25 -28 -33

100yr (2130)

0.22 -8 -19 -21 -27 -29 -33

0.6 -10 -24 -26 -34 -37 -42

0.8 -11 -26 -28 -37 -40 -45

1.25 -12 -28 -31 -41 -45 -51

1.6 -13 -30 -33 -44 -49 -55

5I

Current (2030) 0.03 -9 -16 -17 -23 -25 -27

50yr (2080)

0.12 -15 -26 -27 -34 -37 -42

0.2 -16 -28 -30 -37 -40 -45

0.4 -18 -31 -33 -41 -45 -52

0.6 -19 -33 -35 -45 -48 -57

100yr (2130)

0.22 -21 -35 -38 -47 -50 -56

0.6 -25 -43 -46 -58 -62 -70

0.8 -27 -45 -48 -62 -66 -76

1.25 -29 -49 -53 -69 -74 -86

1.6 -30 -52 -56 -73 -79 -93
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6 Motuhoa Island

6.1 Site description

Motuhoa Island is located in the middle section of Tauranga Harbour, approximately 1.5 km south-
east from Omokoroa Peninsula.  The island is characterised by approximately 5 km of cliff shoreline
and 0.45 km of low-lying, unconsolidated shoreline. The site is split into 8 cells based on differences
in morphology, exposure and shoreline elevation (Figure 6-1).

Figure 6-1 Location and cell extent for the Motuhoa Island shoreline within Tauranga Harbour.

Along the northern side of the island (Cell 6A) the cliffs are orientated directly towards the north and
range in elevation from RL 8 to 12 m. The average fetch is approximately 8 km from the northwest.
The cliffs are very exposed with almost no vegetation on the cliff face (Figure 6-2A). Towards the
west (Cell 6B) there is a small section of low-lying, unconsolidated shoreline that gradually rises to a
backshore elevation of 2 m to 3 m. The shoreline in this area comprises a small high-tide beach
which is backed by a grass area.

Further towards the west is a section of cliffs that gradually wrap around to face the north-west and
west (Cell 6C). The cliff elevations range from RL 20 m to 25 m and are mostly vegetated, however
there are sections where large slips have occurred (Figure 6-2B). Further south, the cliffs are
orientated towards the southwest and are exposed to an average fetch of 1 km. The cliff face is well-
vegetated with large pohutakawa trees (Cell 6D) (Figure 6-2C).

The southern end of the island also comprises of well-vegetated coastal cliffs. The southeast-facing
cliffs range in elevation from RL 12 m to 15 m high (Cell 6E).

At the eastern end of the south-facing shoreline there is an unconsolidated beach (Cell 6F) (Figure
6-2D). The beach has a berm width of approximately 3 m to 6 m above the high-tide line. East from
the beach is a small section of southeast-facing cliffs (Cell 6G) which wrap around to the cliffs within
Cell 6A. The cliffs have a small amount of vegetation across the cliff face, however similarly to the
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cliffs along Cell 6A, there is evidence of multiple slips. The average fetch is approximately 4 km from
the southeast.

Figure 6-2 Site photos for Motuhoa Island. (A) Exposed eastern tip (Cell 6A), (B) exposed northwest-facing cliffs
(Cell 6C), (C) well-vegetated cliffs (Cell 6D), (D) low-lying, unconsolidated shoreline (Cell 6F).

6.2 Geology

The geological map of the area7 indicates that the site comprises:

· Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying
terraces; includes minor fan deposits and loess.

· Chimp Formation: Non-welded, poorly consolidated rhyolite ignimbrite, with minor fall
deposits.

· Pakaumanu Group: Partially welded, pumice and crystal rich ignimbrite
· Middle Pleistocene sedimentary rocks: Marine mudstone and sandstone, volcanic fall deposits

and alluvium.

Field observations of cliff exposures include interbedded ash layers at the top of the cliffs and
reworked ignimbrites at the base of the cliffs.

The existing slope angles in this area are between 3° to 20° in unconsolidated areas, and between
25° to 70° in areas of banks or low cliffs. The range of stable slope angles for Motuhoa Island are
shown in Table 6-1 below.

7 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science.
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The failure types observed around Motuhoa Island were typically shallow surface failures. The
likelihood of deep seated movement is low to moderate.

6.3 Coastal processes

Cell 6A is the most exposed section of Motuhoa Island. Based on regression analysis, long term
erosion rates are estimated to be up to -0.4 m/yr. This is consistent with the maximum erosion rates
estimated by Healy et al. (2010). The high erosion rate is due to the shoreline’s exposure to large
fetches and the deep tidal channel. A combination of wind waves and strong tidal currents is likely to
contribute to toe erosion along the cliffs. Based on field observations the cliffs appear to be
currently unstable and retreating.

Although Cell 6B is a similar orientation to Cell 6A, the small beach is partially sheltered by
Omokoroa Peninsula and approximately 80 m of shallow intertidal flat that extend from the
shoreline. Based on the regression analysis the maximum long term erosion rate is estimate to only
be -0.05 m/yr. Periods of sediment accretion are also likely to have reduced the overall long term
erosion rate. Based on a 4 km fetch from the northwest, the theoretical significant wave height is
estimated to be 1 m. Based on model results the short term storm cut is estimated to range from 5
to 9 m.

Due to tree coverage along the cliffs in Cells 6C and 6D it is difficult to determine long term erosion
rates. Cells 6C and 6D are exposed to similar strength tidal currents as Cell 6A, however the shoreline
is more sheltered from large fetches as it is in the lee of Omokoroa Peninsula. From field
observations the cliffs within Cell 6C also appear slightly more stable compared to those within Cell
6A. Based on observations and comparison with Cell 6A the inferred long term erosion rates within
Cells 6C and 6D are estimated to be between -0.1 and -0.2 m/yr.

While the deep tidal channel does not run adjacent to the shoreline on the south-eastern side of
Motuhoa Island, the southeast-facing cells are exposed to relatively large fetches. Regression
analysis indicates the long term erosion rate within Cell 6E ranges from -0.1 to -0.3 m/yr. This is
consistent with the maximum erosion rate estimated by Opus (2015) (-0.3 m/yr). Due to similar
orientation and exposure, it is assumed that the cliffs within Cell 6G have the same long term
erosion rates as Cell 6E.

Historic aerials indicate that the long term erosion rate along the beach within Cell 6F is less than the
adjacent cliffs. The regression analysis shows erosion rates ranging from -0.04 to -0.09 m/yr. Based
on a 4 km fetch from the southeast, the theoretical significant wave height is estimated to be 1 m.
Based on model results the short term storm cut is estimated to range from 5 to 9 m.

SLR response factors range from 0.2 to 0.4 for most of the consolidated cliffs, except the highly
exposed cliffs within Cell 6A which range from 0.3 to 0.5.

6.4 Local considerations

There is a small boat ramp approximately 0.2 km from the eastern tip of the island along the
northern shoreline (Cell 6A).

6.5 Adopted component values

Adopted component values are presented within Table 6-1. The short term values are equal to zero
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see
section 4.6.2 in main report).
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Table 6-1 Adopted component values for the cells around Motuhoa Island.

Site 6. Motuhoa Island

Cell 6A 6B 6C 6D 6E 6F 6G

Cell centre (NZTM)
E 1871405 1870718 1870326 1870792 1871440 1871869 1872073

N 5830110 5829907 5829522 5829140 5829810 5829945 5830148

Morphology Consolidated Unconsolidated Consolidated Consolidated Consolidated Unconsolidated Consolidated

Geology
Matua Subgroup Sands Marine mudstone

Ignimbrite Chimp
Formation Matua Subgroup Sands Matua Subgroup

Exposure (average fetch/direction) 8 km (NW) 4 km (NW) 1.5 km (NW) 1.5 km (NW) 5 km (SE) 6 km (SE) 7 km (SE)

State Natural Natural Natural Natural Natural Natural Natural

Short-term (m)

Min 0 5 0 0 0 5 0

Mode 0 7 0 0 0 7 0

Max 0 9 0 0 0 9 0

Dune/Cliff elevation (m
above toe or scarp)

Min 8 1 11 11 10 1 9

Mode 10 2 19 14 11 1.5 10

Max 13 2.5 24 18 12 2 13

Stable angle (deg)

Min 24 30 24 30 24 30 24

Mode 26 32 26 34 26 32 26

Max 70 34 60 50 60 34 70

Long-term (m)

Min -0.4 -0.05 -0.2 -0.2 -0.3 -0.1 -0.3

Mode -0.2 -0.02 -0.15 -0.15 -0.2 -0.07 -0.2

Max -0.1 0.02 -0.1 -0.1 -0.1 -0.04 -0.1

Closure slope (beaches)/SLR
response factor (cliffs)

Min 0.3 0.05 0.2 0.2 0.2 0.05 0.2

Mode 0.4 0.08 0.3 0.3 0.3 0.08 0.3

Max 0.5 0.12 0.4 0.4 0.4 0.15 0.4
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6.6 Coastal erosion hazard assessment

Coastal erosion hazard distances for Motuhoa Island are presented within Table 6-2 and an overview
map in Figure 6-4. Histograms of individual components and resultant erosion hazard distances using
a Monte Carlo technique are shown in Appendix B.

The current P66% erosion hazard ranges from -6 m along the sheltered unconsolidated shoreline (Cell
6B) to -12 m along the highest cliff sections (Cell 6C).

The future P5% for 1.6 m SLR in 2130, ranges from -34 m to -39 m along the unconsolidated
shorelines and are up to -101 m along the cliffs. The future erosion distances are greatest along the
north-facing cliffs (Cell 6A) where fetch exposure, long term erosion rate and cliff height are
relatively high.

Table 6-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes.

Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max

M
ot

uh
oa

Is
la

nd

6A

Current (2030) 0.03 -5 -11 -13 -23 -27 -32

50yr (2080)

0.12 -11 -22 -25 -37 -41 -49

0.2 -13 -25 -28 -41 -46 -55

0.4 -15 -31 -34 -49 -55 -66

0.6 -17 -34 -38 -55 -62 -74

100yr (2130)

0.22 -16 -33 -37 -52 -58 -71

0.6 -21 -45 -50 -71 -79 -94

0.8 -23 -49 -54 -79 -87 -102

1.25 -27 -56 -63 -92 -102 -121

1.6 -29 -61 -68 -101 -113 -134

6B

Current (2030) 0.03 -6 -8 -9 -10 -11 -11

50yr (2080)

0.12 -6 -9 -10 -12 -12 -13

0.2 -7 -10 -11 -13 -13 -15

0.4 -8 -12 -13 -15 -16 -19

0.6 -10 -15 -15 -18 -19 -22

100yr (2130)

0.22 -5 -10 -10 -13 -14 -16

0.6 -8 -14 -15 -18 -20 -22

0.8 -10 -17 -18 -21 -23 -26

1.25 -14 -22 -23 -28 -30 -35

1.6 -17 -26 -27 -34 -37 -41

6C

Current (2030) 0.03 -9 -20 -23 -40 -46 -54

50yr (2080)

0.12 -15 -27 -31 -48 -54 -63

0.2 -16 -29 -33 -50 -55 -65

0.4 -18 -32 -35 -52 -58 -69

0.6 -19 -34 -37 -54 -60 -72
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Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max
M

ot
uh

oa
Is

la
nd

6C 100yr (2130)

0.22 -21 -35 -39 -56 -62 -70

0.6 -25 -41 -45 -62 -69 -78

0.8 -26 -44 -47 -64 -71 -81

1.25 -28 -47 -51 -68 -76 -86

1.6 -29 -49 -53 -71 -78 -89

6D

Current (2030) 0.03 -12 -19 -20 -26 -29 -32

50yr (2080)

0.12 -17 -26 -28 -34 -36 -40

0.2 -18 -28 -29 -36 -38 -42

0.4 -20 -30 -32 -39 -41 -46

0.6 -21 -32 -34 -41 -44 -49

100yr (2130)

0.22 -23 -33 -35 -42 -45 -51

0.6 -26 -39 -41 -49 -53 -60

0.8 -27 -41 -43 -52 -55 -63

1.25 -28 -45 -47 -57 -61 -69

1.6 -29 -47 -49 -60 -64 -73

6E

Current (2030) 0.03 -9 -14 -16 -25 -27 -29

50yr (2080)

0.12 -14 -24 -26 -36 -39 -43

0.2 -15 -26 -28 -38 -42 -46

0.4 -17 -30 -32 -43 -46 -52

0.6 -18 -32 -34 -46 -50 -57

100yr (2130)

0.22 -20 -34 -37 -48 -52 -59

0.6 -24 -42 -45 -58 -63 -72

0.8 -25 -44 -48 -62 -68 -78

1.25 -27 -49 -52 -69 -75 -88

1.6 -28 -51 -55 -73 -80 -95

6F

Current (2030) 0.03 -7 -9 -9 -11 -11 -12

50yr (2080)

0.12 -9 -12 -13 -15 -15 -16

0.2 -10 -13 -14 -16 -16 -17

0.4 -11 -15 -16 -18 -19 -21

0.6 -13 -17 -18 -21 -22 -24

100yr (2130)

0.22 -11 -16 -16 -19 -20 -21

0.6 -15 -20 -21 -24 -25 -27

0.8 -16 -22 -23 -27 -28 -31

1.25 -19 -26 -28 -33 -36 -39

1.6 -22 -30 -32 -39 -42 -46

6G

Current (2030) 0.03 -7 -9 -9 -11 -11 -12

50yr (2080)

0.12 -11 -21 -23 -34 -38 -45

0.2 -12 -23 -25 -37 -41 -48

0.4 -13 -26 -29 -41 -45 -53

0.6 -14 -28 -31 -44 -49 -58
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Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max

6G
100yr (2130)

0.22 -17 -30 -33 -46 -51 -58

0.6 -21 -38 -41 -56 -61 -71

0.8 -21 -41 -44 -59 -65 -76

1.25 -23 -45 -49 -66 -72 -85

100yr (2130) 1.6 -24 -48 -52 -70 -77 -91
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7 Plummers Point

7.1 Site description

Plummer’s Point is located within the southern basin of the Tauranga Harbour, just south of
Omokoroa Peninsula. The shoreline comprises approximately 1.5 km of cliffs and 0.5 km of low-lying
shoreline. The site is split into 7 cells based on differences in morphology and exposure (Figure 7-1).

Figure 7-1 Location and cell extent of the Plummer’s Point shoreline within Tauranga Harbour.

At the northern end, below Ongarahu Pa, there are north-facing cliffs, elevated approximately RL 14
m (Cell 7A). The cliffs are mostly vegetated although there are sections where slips have occurred
leaving bare cliff face (Figure 7-2A). The cliffs wrap around to a northeast-facing aspect where they
are exposed to an average fetch of 4 km (Cell 7B). Cliff elevations range from RL 12 to 15 m.

South of Cell 7B the cliffs change to a direct easterly orientation and are exposed to an average fetch
of 9 km (Cell 7C). Along the east-facing cliffs the vegetation is less dense and in many sections a grass
covered talus slope has formed (Figure 7-2B). Along the base of the cliffs are small patches of sandy
beach and accumulated rock debris.

Further around the point are southeast-facing cliffs that are situated close to the tidal channel (Cell
7D) (Figure 7-2C). Vegetation is typically dense, however there are sections of bare cliff face where
recent slips have occurred.

Along Kotuku Reserve there is approximately 0.2 km of protected, consolidated shoreline, including
rock revetment around the boat ramp and pontoon and a seawall along the grass bank (Cell 7E).
South of Kotuku Reserve is a section of approximately 0.3 km of low consolidated shoreline (Cell 7F)
(Figure 7-2D). At the southernmost end of the site is a short section of well-vegetated, east-facing,
cliffs, ranging in elevation from RL 16 to 18 m (Cell 7G) (Figure 7-2D).

In general, the southern section of Plummer’s Point (Cells 7D to 7G) is relatively sheltered with an
average fetch less than 1 km.
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Figure 7-2 Site photos for Plummer’s Point. (A) North-facing cliff (Cell 7A), (B) east-facing cliff (Cell 7C), (C)
south-facing cliff (Cell 7E), (D) consolidated shoreline (Cells Cell 7F & 7G).

7.2 Geology

The geological map of the area8 indicates that the site comprises:

· Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying
terraces; includes minor fan deposits and loess.

Field observations of cliff exposures include interbedded ash layers at the top of the cliffs and
reworked ignimbrites at the base of the cliffs.

The existing slope angles in this area are between 5° to 20° in low bank areas, and between 30° to
60° in areas of cliffs. The range of stable slope angles for Plummer’s Point are shown in Table 7-1
below.

The failure types observed around Plummer’s Point were typically shallow surface failures on steep
cliff faces. These resulted in areas of debris collecting at the base of the cliffs. Some of the debris is
being removed by tidal processes. There is a low to moderate likelihood that deep seated landslips
could occur in this area based on field observations of the landslips at this time.

8 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science.
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7.3 Coastal processes

The north and east-facing cliffs are exposed to waves from the north, northeast and east. The
eastern side of Plummer’s Point (Cell 7B and Cell 7C) has the largest fetch of approximately 12 km
across from Mount Maunganui. While the north-facing cliff (Cell 7A) is slightly more sheltered by
Omokoroa Peninsula. There is approximately 400 m of intertidal flats in front of the east-facing cliffs,
which are likely to dissipate some of the wave energy.

There is evidence of wave under cutting along both the east and north facing cliffs. Long term
erosion rates for the north-facing cliffs (Cell 7A) are estimated to be between -0.05 and -0.15 m/yr.
Historic aerials indicate that the highest long term erosion rate occurs along the east-facing cliffs
(Cells 7B and 7C), where erosion rates range from -0.1 to -0.25 m/yr. Similarly, Opus (2015)
estimated the average erosion rate along the cliffs to be -0.14 m/yr. Waves and tidal currents appear
to influence the shoreline stability through both causing toe erosion of the cliff and removing slope
debris.

Although the south-facing cliff (Cell 7D) is slightly more sheltered from wave energy, it is located
close to the tidal channel, where tidal currents are likely to continually remove slope debris from the
cliff toe and contribute to the erosion rate. Tree cover makes it difficult to determine long term
shoreline trends. Opus (2015) estimate the average erosion rate to be slightly less (-0.12 m/yr) than
the adjacent east-facing cliffs (Cell 7C). Therefore, long term erosion rates are estimated to be
between -0.1 and -0.2 m/yr.

The consolidated shoreline at the southern extent of Plummer’s Point (Cells 7E, 7F and 7G) is
relatively sheltered from waves and strong tidal currents as it is protected by Te Puna West and
fronted by approximately 150 m of intertidal flat. Regression analysis indicates long term erosion
rates are between -0.02 to -0.1 m/yr.

SLR response factors for the exposed cliffs along Cells 7B and 7C range from 0.2 to 0.4. The rest of
the Plummer’s Point shoreline is more sheltered, therefore response factors for the other cells range
from 0.1 to 0.3.

7.4 Local considerations

At the northern end of Kotuku Reserve is a section of rock revetment and rip rap extends from the
pontoon to the boat ramp (Figure 7-3A). The revetment is approximately 1 m to 1.5 m high. South of
the boat ramp is a small section of revetment followed by approximately 100 m of timber wall
(approximately 0.5 m to 1 m high) (Figure 7-3B). The wall is in good condition however there is
evidence of slight wave overtopping at the northern end. At the southern edge of the seawall an
unprotected section of grass bank shows wave undercutting, indicating that without the seawall the
grass reserve would be subject to erosion.

Figure 7-3 Protection structures at Plummer’s Point. (A) Rock revetment, (B) timber seawall.
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7.5 Adopted component values

Adopted component values are presented in Table 7-1. The short term values are equal to zero for
the consolidated cells as short term erosion is not applicable for consolidated shorelines (see section
4.6.2 in main report).
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Table 7-1 Adopted component values for the cells around Plummer’s Point.

Site 7. Plummer's Point

Cell 7A 7B 7C 7D 7E 7F 7G

Cell centre (NZTM)
E 1868729 1868906 1869017 1868768 1868547 1868532 1868578

N 5828347 5828230 5827927 5827676 5827422 5827191 5827019

Morphology Consolidated Consolidated Consolidated Consolidated Consolidated Consolidated Consolidated

Geology
Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup

Exposure (average fetch + direction) 1.5 km (N) 4 km (NE) 9 km (E) 0.5 km (SE) 0.5 km (SE) 0.5 km (NE) 0.5 km (NE)

State Natural Natural Natural Natural Protected Natural Natural

Short-term (m)

Min 0 0 0 0 0 0 0

Mode 0 0 0 0 0 0 0

Max 0 0 0 0 0 0 0

Dune/Cliff elevation (m above toe
or scarp)

Min 13 12 13 13 1 0.5 16

Mode 14 13 13.5 15 1.5 1 17

Max 15 14 14 17 2 1.2 18

Stable angle (deg)

Min 24 24 24 24 24 30 24

Mode 26 26 26 26 26 32 26

Max 60 50 45 55 40 34 40

Long-term (m)

Min -0.15 -0.25 -0.25 -0.2 -0.1 -0.1 -0.1

Mode -0.1 -0.15 -0.15 -0.15 -0.05 -0.05 -0.05

Max -0.05 -0.1 -0.1 -0.1 -0.02 -0.02 -0.02

Closure slope (beaches)/SLR
response factor (cliffs)

Min 0.1 0.2 0.2 0.1 0.1 0.1 0.1

Mode 0.2 0.3 0.3 0.2 0.2 0.2 0.2

Max 0.3 0.4 0.4 0.3 0.3 0.3 0.3
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7.6 Coastal erosion hazard assessment

Coastal erosion hazard distances for Plummers Point are presented within Table 7-2 and an overview
map in Figure 7-4. Histograms of individual components and resultant erosion hazard distances using
a Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all coastal
erosion protection structures have been ignored (refer to main report Section 4.5.4).

The current P66% erosion hazard ranges from as low as -1 m along the sheltered shoreline south of
Kotuku Reserve (Cell 7F) to -22 m along the east-facing cliffs adjacent to Plummers Point Road (Cell
7C).

The future P5% for 1.6 m SLR in 2130 ranges from -16 m to -71 m. Overall the hazard distances are
largest where the cliff heights and fetch exposure are greatest (Cell 7B & Cell 7C).

Table 7-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes.

Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max

Pl
um

m
er

sP
oi

nt

7A

Current (2030) 0.03 -9 -16 -18 -30 -32 -34

50yr (2080)

0.12 -12 -21 -23 -35 -37 -40

0.2 -12 -21 -24 -36 -38 -41

0.4 -13 -22 -25 -37 -39 -43

0.6 -13 -23 -26 -37 -40 -45

100yr (2130)

0.22 -14 -26 -28 -40 -43 -47

0.6 -15 -28 -31 -43 -47 -51

0.8 -16 -29 -32 -44 -48 -52

1.25 -17 -31 -33 -46 -50 -54

1.6 -17 -31 -34 -47 -51 -56

7B

Current (2030) 0.03 -12 -19 -22 -29 -31 -34

50yr (2080)

0.12 -18 -28 -30 -38 -41 -45

0.2 -19 -29 -32 -41 -43 -47

0.4 -21 -32 -35 -44 -47 -52

0.6 -21 -34 -37 -47 -50 -55

100yr (2130)

0.22 -24 -36 -38 -48 -52 -58

0.6 -28 -42 -45 -57 -61 -67

0.8 -29 -44 -47 -60 -65 -71

1.25 -31 -48 -51 -65 -72 -79

1.6 -32 -50 -54 -69 -75 -84

7C

Current (2030) 0.03 -15 -22 -24 -31 -32 -34

50yr (2080)

0.12 -21 -30 -32 -40 -42 -46

0.2 -23 -32 -34 -42 -44 -48

0.4 -24 -35 -37 -46 -48 -53

0.6 -26 -37 -39 -48 -51 -57
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Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max
Pl

um
m

er
sP

oi
nt

7C 100yr (2130)

0.22 -27 -38 -41 -50 -53 -58

0.6 -31 -45 -47 -58 -63 -68

0.8 -32 -47 -50 -62 -66 -73

1.25 -34 -51 -54 -67 -73 -82

1.6 -35 -53 -56 -71 -77 -87

7D

Current (2030) 0.03 -11 -20 -22 -33 -36 -40

50yr (2080)

0.12 -17 -27 -30 -41 -44 -48

0.2 -18 -28 -31 -42 -45 -50

0.4 -19 -30 -33 -44 -47 -52

0.6 -19 -31 -34 -45 -48 -54

100yr (2130)

0.22 -23 -35 -38 -49 -52 -57

0.6 -25 -39 -42 -53 -56 -63

0.8 -26 -40 -43 -55 -58 -65

1.25 -27 -42 -45 -57 -61 -70

1.6 -28 -43 -46 -59 -63 -73

7E

Current (2030) 0.03 -2 -3 -3 -4 -5 -5

50yr (2080)

0.12 -3 -6 -6 -8 -9 -10

0.2 -3 -6 -7 -9 -10 -11

0.4 -3 -7 -7 -10 -11 -12

0.6 -3 -7 -8 -10 -11 -13

100yr (2130)

0.22 -4 -8 -9 -13 -14 -15

0.6 -5 -9 -10 -15 -16 -18

0.8 -5 -10 -11 -16 -17 -19

1.25 -5 -10 -12 -17 -19 -21

1.6 -5 -11 -12 -18 -20 -23

7F

Current (2030) 0.03 -1 -2 -2 -3 -3 -3

50yr (2080)

0.12 -2 -5 -5 -7 -8 -8

0.2 -3 -5 -5 -8 -8 -9

0.4 -3 -5 -6 -9 -9 -11

0.6 -3 -6 -6 -9 -10 -12

100yr (2130)

0.22 -4 -7 -8 -11 -12 -13

0.6 -4 -8 -9 -14 -15 -16

0.8 -4 -9 -10 -14 -16 -18

1.25 -4 -9 -10 -16 -17 -20

1.6 -5 -10 -11 -16 -18 -21

7G

Current (2030) 0.03 -20 -28 -30 -37 -38 -41

50yr (2080)

0.12 -21 -31 -33 -40 -42 -46

0.2 -21 -31 -33 -40 -42 -47

0.4 -22 -32 -34 -41 -43 -48

0.6 -22 -32 -34 -42 -44 -49
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Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max

7G 100yr (2130)

0.22 -23 -34 -36 -43 -46 -49

0.6 -23 -35 -37 -45 -48 -52

0.8 -24 -36 -38 -46 -48 -53

1.25 -24 -36 -39 -47 -50 -55

1.6 -24 -37 -39 -47 -51 -56
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8 Te Puna West

8.1 Site description

Te Puna West is located in the southern basin of the Tauranga Harbour, south of Plummer’s Point.
The shoreline comprises approximately 1.4 km of cliffs and 0.8 km of unconsolidated shoreline. Most
of the shoreline is extensively modified with protection structures. The site is split into 9 cells based
on differences in exposure, morphology and shoreline elevation (Figure 8-1).

Figure 8-1 Location and cell extent for the Te Puna West shoreline within Tauranga Harbour.

Around Waitui Reserve the shoreline is low elevation with a combination of protection structures,
including seawalls, groynes and rock revetment (Figure 8-2A).  The west-facing side of Waitui
Reserve is relatively sheltered with an average fetch of 0.5 km (Cell 8A). The north-facing section of
Waitui Reserve is slightly more exposed with an average fetch of 4 km from the northeast (Cell 8B).
The shoreline is characterised by a small unconsolidated sandy beach in between a groyne field
(Figure 8-2B).

East of Waitui Reserve is a section of north-facing coastal cliffs that ranges in elevation from RL 7 to
9 m and are mostly vegetated with grass and shrubs (Cell 8C). Along most of the cliff toe is an
engineered rock revetment ranging in height from 1 to 3 m RL (Figure 8-2C).

The shoreline continues to wrap around to a sheltered intertidal area where there is a section of
unprotected, southeast-facing cliffs, ranging in elevation from RL 7 to 9 m (Cell 8D). Within the
sheltered intertidal area below Wallace Road the shoreline is characterised by a low bank, ranging in
elevation from RL 1 to 2 m. This area transitions to low angle cliffs which gradually rise to elevations
ranging from RL 5 to 7 m (Cell 8E).

Further east is a small section of unprotected shoreline, followed by another section of north-facing
cliffs, ranging in elevation from RL 10 to 13 m (Cell 8F). The cliffs are exposed to an average fetch of
approximately 2 km from northeast. Both the upper section and toe of the coastal cliff is extensively
engineered with retaining walls, gabions and revetment.
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Further south-east around Te Kopa O Te Hotu Reserve, the shoreline comprises unconsolidated
sediment with patches of salt marsh and mangroves along the fringe (Cell 8H) (Figure 8-2D).

Figure 8-2 Site photos for Te Puna West. (A) Aerial shot of Te Puna West shoreline (Cells 8A & 8B), (B) groynes
along the unconsolidated shoreline (Cell 8B), (C) revetment at the base of the cliffs (Cell 8C), (D) unconsolidated
shoreline around Te Kopa O Te Hotu Reserve (Cell 8H).

8.2 Geology

The geological map of the area9 indicates that the site comprises:

· Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying
terraces; includes minor fan deposits and loess.

Field observations of cliff exposures include interbedded ash layers at the top of the cliffs and
reworked ignimbrites at the base of the cliffs.

The existing slope angles in this area are between 3° to 20° along the unconsolidated areas, and
between 20° to 45° in areas of banks or low cliffs. The range of stable slope angles for Te Puna West
are shown in Table 8-1 below.

The failure types observed around Te Puna West were typically shallow surface failures. The
likelihood of deep seated movement is low.

9 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science.
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8.3 Coastal processes

Due to the extensive structures around Te Puna West it is difficult to determine long term shoreline
trends. However, the presence of structures suggests that coastal erosion is an issue. Around Waitui
Reserve the shoreline is relatively sheltered with regression analysis indicating an average long term
erosion rate of -0.08 m/yr within Cell 8B. Cell 8A is exposed to smaller fetches than Cell 8B, hence
the average long term erosion rate is assumed to be -0.05 m/yr. Sediment accumulation along the
eastern side of the groynes indicates there is some westward sediment transport (Figure 8-2A).

Based on a 2.5 km fetch from the northeast, the theoretical significant wave height along Cell 8B is
estimated to be 1 m. Based on model results the short term storm cut is estimated to range from 3
to 8 m.  Short term erosion within the sheltered Cell 8A is estimated to be between 1 to 3 m.

Along the north-facing cliff (Cell 8C) there is evidence of slips occurring with the debris being
removed by waves overtopping the rip rap. Regression analysis shows an average long term erosion
rate of -0.1 m/yr, which is also consistent with the estimate by Opus (2015). Cell 8C is the section
most exposed to wind waves, with the relatively large fetch from the northeast.  Regression analysis
indicates slightly lower average erosion rates for Cell 8D. This is due to the smaller fetch from the
south. Wave energy within Cell 8E is likely to be minimal due to the very sheltered, shallow intertidal
area. The average long term erosion rate is estimated to be -0.03 m/yr.

Although there is a series of structures along Cell 8F, there is evidence of bank erosion behind the
structures in several locations, indicating wave overtopping and undermining of the toe. Due to the
similar exposure as Cell 8C, the average long term erosion rate within 8F is estimated to be -0.1
m/yr. Cell 8G is slightly more sheltered than Cell 8F and therefore the average long term erosion rate
for Cell 8G is estimated to be -0.05 m/yr. Within Cell 8H the unconsolidated shoreline shows an
average long term erosion rate of -0.1 m/yr.

Due to the relatively low exposure to large fetches, the SLR response factors for the consolidated
shoreline around Te Puna West range from 0.1 to 0.3.

8.4 Local considerations

Most of the Te Puna West shoreline is extensively modified with protection structures (Figure 8-3).
While some of the structures are appear well engineered and effective (Figure 8-3A), there are other
structures which are ad-hoc and deteriorating (Figure 8-3C).

Figure 8-3 Examples of coastal protection structures around Te Puna West. (A) Large revetment below retaining
walls (Cell 8C), (B) gabion baskets (8C), (C) timber wall (8E).
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8.5 Adopted component values

Adopted component values are presented within Table 8-1. The short term values are equal to zero
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see
section 4.6.2 in main report).
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Table 8-1 Adopted component values for the Te Puna West shoreline.

Site 8. Te Puna West

Cell 8A 8B 8C 8D 8E 8F 8G 8H 8I

Cell centre (NZTM)
E 1868979 1869012 1869322 1869472 1869307 1869598 1869791 1869926 1869943

N 5827442 5827574 5827578 5827429 5827245 5827350 5827295 5827143 5827020

Morphology Unconsolidated Unconsolidated Consolidated Consolidated Consolidated Consolidated Consolidated Unconsolidated Consolidated

Geology Sands Sands Matua
Subgroup

Matua
Subgroup

Matua
Subgroup

Matua
Subgroup

Matua
Subgroup Sands Matua

Subgroup

Exposure (average fetch/direction) 0.5 km (SW) 4 km (NE) 4 km (NE) <0.5 km (SE) <0.5 km (N,S) 2 km (NE) 0.5 km (east) 0.5 km (east) 0.5 km (NE)

State Protected Protected Protected Natural Protected Protected Protected Natural Natural

Short-term (m)

Min 1 3 0 0 0 0 0 1 0

Mode 2 6 0 0 0 0 0 2 0

Max 3 8 0 0 0 0 0 3 0

Dune/Cliff elevation (m above toe
or scarp)

Min 1 1.3 6.5 7 1 9 1 0.5 4

Mode 1.2 1.4 7.5 8 1.5 11 1.5 1 4.5

Max 1.3 1.6 9 9 2 13 2 2 5

Stable angle (deg)

Min 30 30 24 24 24 24 24 30 24

Mode 32 32 26 26 26 26 26 32 26

Max 34 34 45 30 30 30 30 34 30

Long-term (m)

Min -0.08 -0.14 -0.2 -0.1 -0.05 -0.2 -0.1 -0.15 -0.1

Mode -0.05 -0.08 -0.1 -0.05 -0.03 -0.1 -0.05 -0.1 -0.05

Max -0.02 -0.02 -0.08 -0.02 -0.02 -0.08 -0.02 -0.05 -0.02

Closure slope (beaches)/SLR
response factor (cliffs)

Min 0.05 0.05 0.1 0.1 0.1 0.1 0.1 0.05 0.1

Mode 0.07 0.09 0.2 0.2 0.2 0.2 0.2 0.06 0.2

Max 0.1 0.15 0.3 0.3 0.3 0.3 0.3 0.08 0.3
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8.6 Coastal erosion hazard assessment

Coastal erosion hazard distances for Te Puna West are presented within Table 8-2 and an overview
map in Figure 8-4. Histograms of individual components and resultant erosion hazard distances using
a Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all coastal
erosion protection structures have been ignored (refer to main report Section 4.5.4).

The current P66% erosion hazard distance ranges from -3 m to -8 m along the sheltered,
unconsolidated shoreline and is up to -23 m within Cell 8F, which has the highest sections of cliff.

The future P5% for 1.6 m SLR in 2130, ranges from -15 m to -42 m along the unconsolidated
shorelines and is up to -53 m along the cliffs.

Table 8-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes.

Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max

Te
Pu

na
W

es
t

8A

Current (2030) 0.03 -2 -3 -4 -4 -5 -5

50yr (2080)

0.12 -3 -6 -6 -8 -8 -9

0.2 -4 -7 -7 -9 -9 -10

0.4 -7 -10 -10 -12 -12 -14

0.6 -9 -12 -13 -15 -16 -18

100yr (2130)

0.22 -5 -8 -9 -11 -12 -13

0.6 -9 -13 -14 -17 -18 -19

0.8 -11 -16 -17 -20 -21 -23

1.25 -15 -22 -23 -27 -29 -32

1.6 -19 -26 -28 -33 -36 -39

8B

Current (2030) 0.03 -5 -8 -8 -10 -10 -11

50yr (2080)

0.12 -6 -11 -12 -15 -16 -17

0.2 -7 -12 -13 -16 -17 -19

0.4 -9 -14 -15 -18 -20 -22

0.6 -10 -16 -17 -21 -22 -25

100yr (2130)

0.22 -7 -15 -16 -21 -23 -24

0.6 -11 -19 -20 -25 -27 -30

0.8 -12 -21 -22 -28 -30 -33

1.25 -15 -25 -27 -34 -37 -42

1.6 -18 -29 -31 -39 -43 -49

8C

Current (2030) 0.03 -8 -13 -14 -18 -20 -22

50yr (2080)

0.12 -13 -19 -21 -26 -27 -31

0.2 -13 -20 -21 -27 -29 -32

0.4 -14 -21 -23 -28 -31 -34

0.6 -14 -22 -24 -30 -32 -36
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Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max
Te

Pu
na

W
es

t

8C 100yr (2130)

0.22 -17 -25 -27 -34 -36 -41

0.6 -19 -28 -30 -38 -42 -48

0.8 -19 -29 -31 -40 -43 -51

1.25 -20 -30 -33 -42 -46 -55

1.6 -21 -31 -34 -44 -48 -58

8D

Current (2030) 0.03 -3 -5 -6 -7 -7 -8

50yr (2080)

0.12 -4 -8 -8 -10 -11 -12

0.2 -4 -8 -9 -11 -12 -13

0.4 -5 -9 -9 -12 -13 -14

0.6 -5 -9 -10 -13 -14 -15

100yr (2130)

0.22 -5 -10 -11 -15 -16 -17

0.6 -6 -11 -12 -17 -18 -20

0.8 -6 -12 -13 -18 -19 -21

1.25 -6 -13 -14 -19 -21 -23

1.6 -6 -13 -14 -20 -22 -24

8E

Current (2030) 0.03 -2 -3 -3 -4 -4 -5

50yr (2080)

0.12 -3 -5 -5 -6 -7 -7

0.2 -3 -5 -5 -6 -7 -8

0.4 -4 -5 -6 -7 -7 -8

0.6 -4 -6 -6 -7 -8 -9

100yr (2130)

0.22 -5 -6 -7 -8 -9 -10

0.6 -5 -7 -8 -9 -10 -11

0.8 -5 -7 -8 -10 -11 -12

1.25 -5 -8 -8 -11 -11 -13

1.6 -5 -8 -9 -11 -12 -14

8F

Current (2030) 0.03 -18 -23 -24 -27 -29 -31

50yr (2080)

0.12 -22 -29 -30 -35 -36 -41

0.2 -23 -30 -31 -36 -38 -42

0.4 -23 -31 -32 -37 -40 -44

0.6 -24 -32 -33 -39 -41 -46

100yr (2130)

0.22 -26 -35 -36 -43 -45 -50

0.6 -28 -38 -39 -47 -50 -54

0.8 -29 -39 -40 -49 -52 -57

1.25 -30 -40 -42 -51 -55 -61

1.6 -31 -41 -43 -53 -57 -64

8G Current (2030) 0.03 -2 -4 -4 -5 -5 -5
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Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max
Te

Pu
na

W
es

t

8G

50yr (2080)

0.12 -4 -6 -7 -9 -9 -10

0.2 -4 -6 -7 -9 -10 -11

0.4 -4 -7 -8 -10 -11 -12

0.6 -4 -7 -8 -11 -12 -13

100yr (2130)

0.22 -5 -9 -9 -13 -14 -15

0.6 -5 -10 -11 -15 -16 -18

0.8 -5 -10 -11 -16 -17 -19

1.25 -5 -11 -12 -17 -19 -22

1.6 -6 -11 -13 -18 -20 -23

8H

Current (2030) 0.03 -3 -4 -4 -5 -6 -7

50yr (2080)

0.12 -5 -9 -9 -12 -12 -14

0.2 -6 -10 -11 -13 -14 -15

0.4 -9 -13 -14 -16 -17 -18

0.6 -12 -16 -17 -20 -21 -22

100yr (2130)

0.22 -8 -13 -14 -18 -20 -21

0.6 -14 -19 -21 -25 -26 -28

0.8 -17 -23 -24 -28 -29 -31

1.25 -23 -30 -31 -36 -37 -40

1.6 -27 -35 -36 -42 -44 -47

8I

Current (2030) 0.03 -8 -10 -10 -11 -11 -12

50yr (2080)

0.12 -9 -12 -13 -15 -16 -17

0.2 -9 -12 -13 -15 -16 -18

0.4 -9 -13 -14 -16 -17 -19

0.6 -9 -13 -14 -17 -18 -20

100yr (2130)

0.22 -10 -15 -15 -19 -20 -21

0.6 -10 -16 -17 -21 -23 -24

0.8 -11 -16 -17 -22 -23 -26

1.25 -11 -17 -18 -23 -25 -28

1.6 -11 -17 -18 -24 -26 -29
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9 Te Puna

9.1 Site description

Te Puna is located in the southern basin of Tauranga Harbour, approximately 1 km south from
Motuhoa Island. The shoreline comprises around 1.5 km of coastal cliffs and 0.3 km of
unconsolidated shoreline. The site is split into 6 cells based on differences in exposure, morphology
and shoreline elevation (Figure 9-1).

Figure 9-1 Location and cell extent for the Te Puna shoreline within Tauranga Harbour.

At the western end, the shoreline is characterised by low cliffs, ranging in elevation from RL 4 to 9 m
(Cell 9A). Several residential dwellings are located along the cliff crest. Further east the cliffs
continue to rise in elevation to approximately 20 m RL (Cell 9B) (Figure 9-2A). While most of the cliff
face is vegetated with shrubs and trees, there are sections of bare cliff face, where recent slips have
occurred and the debris has extended out onto the shore platform. The shoreline is exposed to an
average fetch of 2 km from northeast and a maximum fetch of 10 km from east. In addition, the
main harbour channel which circulates Motuhoa Island is approximately 100 m from the cliff toe.

South from Waipa Road is another section of coastal cliffs, ranging in elevation from RL 15 to 20 m
(Cell 9C). The cliffs are orientated with a north-easterly aspect and are well-vegetated with no
evidence of recent slips. A high-tide sandy beach that is approximately 2 to 5 m wide occurs along
the entire cliff toe (Figure 9-2B). The shoreline is exposed to an average fetch of 4 km from the east.

The shoreline continues south to a section of unconsolidated shoreline which ranges in elevation
from RL 0.8 to 1.7 m (Cell 9D) (Figure 9-2C). The backshore is low and is vegetated with shrubs and
grasses. The high-tide beach continues along from the cliff section.

Further south the shoreline topography rises again to coastal cliffs, ranging in elevation from RL 14
to 16 m (Cell 9E). The cliffs are mostly well-vegetated with protection structures along the toe. At
the southernmost extent the cliffs gradually decrease in height, down to Pitua Road which is
elevated approximately RL 1.3 m (Cell 9F) (Figure 9-2D).
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Figure 9-2 Site photos for Te Puna. (A) Exposed cliffs (Cell 9B), (B) stable cliffs with high tide beach (Cell 9C), (C)
unconsolidated shoreline (Cell 9D), (D) low cliffs with rip rap (Cell 9F).

9.2 Geology

The geological map of the area10 indicates that the site comprises:

· Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying
terraces; includes minor fan deposits and loess.

· Holocene river deposits: Alluvial gravel, sand, silt, mud and clay, with local peat.
· Holocene fan deposits: Alluvial and colluvial fan deposits consisting of poorly sorted gravel,

sand and clay.

Field observations of cliff exposures are in line with the published geology and include interbedded
ash layers to the top of the cliffs and reworked ignimbrites at the base of the cliffs.

The existing slope angles in this area are between 3° to 20° along unconsolidated areas, and
between 20° to 55° in areas of banks or low cliffs. The range of stable slope angles for Te Puna are
shown in Table 9-1 below.

The failure types observed around Te Puna were typically shallow surface failures. The likelihood of
deep seated movement is low to moderate.

10 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science.
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9.3 Coastal processes

The Te Puna shoreline is exposed to wind waves generated from northwest around to east and
strong tidal currents, particularly at the western end where the large tidal channel runs adjacent to
Cell 9B. Based on regression analysis the long term erosion rate within Cell 9B is between -0.08 and -
0.2 m/yr, which is also consistent with the erosion estimate by Opus (2015). Field observations
indicate that tidal energy readily removes slip debris from the cliff toe and contributes to the
shoreline retreat.  Tree cover and structures makes it difficult to determine long term rates for Cell
9A. Based on the similar exposure and proximity to the tidal channel to Cell 9B it is assumed that Cell
9A has similar erosion rates as Cell 9B.

Cell 9C is not exposed to the same strength of tidal currents as Cell 9B and the site is fronted with
intertidal flats which are likely to dampen wave energy reaching the shore. The reduced exposure at
Cell 9C is evident in the field observations. The formation of the high-tide beach indicates tidal
currents are weaker, the cliffs are also at a more stable state with dense vegetation, which is in part
due to the protection afforded by the beach.  Regression analysis indicates the average long term
erosion rate is -0.06 m/yr for Cell 9C.

Historically, the unconsolidated shoreline within Cell 9D has shown large fluctuation, with long term
erosion rates up to -0.5 m/yr. Results from Healy (2010) also suggest erosion rates are high for the
unconsolidated section. Based on a 4 km fetch from the northeast, the theoretical significant wave
height is estimated to be 1.1 m. Based on model results the short term storm cut is estimated to
range from 5 to 9 m.

The cliffs within Cells 9E and 9F show lower erosion rates than the adjacent unconsolidated
shoreline, with the average rate being -0.12 m/yr. There is evidence of scour and overtopping along
the structures at the base of the cliff which indicates harbour waves do periodically reach the site.

Due to the exposure to large fetches, the SLR response factors for all consolidated cells around Te
Puna range from 0.2 to 0.4.

9.4 Local considerations

Along the toe of the cliffs, just west from Pitua Road, is approximately 0.3 km of revetment (Figure
9-3B). The revetment is approximately 0.5 to 1 m high and is mostly well-structured, however there
is evidence of overtopping in the lower sections. A small section of ad-hoc seawall also occurs along
the toe of the cliffs further north (Figure 9-3A).

Figure 9-3 Examples of coastal protection structures around Te Puna. (A) Ad-hoc seawall along the base of
northeast-facing cliffs (Cell 9B), (B) revetment with groynes along the base of east-facing cliffs (Cell 9E).
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9.5 Adopted component values

Adopted component values are presented within Table 9-1. The short term values are equal to zero
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see
section 4.6.2 in main report).
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Table 9-1 Adopted component values for the cells along Te Puna.

Site 9. Te Puna

Cell 9A 9B 9C 9D 9E 9F

Cell centre (NZTM)
E 1870264 1870712 1871266 1871532 1871797 1871944

N 5827804 5827737 5827607 5827384 5827259 5827175

Morphology Consolidated Consolidated Consolidated Unconsolidated Consolidated Consolidated

Geology Matua Subgroup Matua Subgroup Matua Subgroup Holocene fan
deposits Matua Subgroup Matua

Subgroup

Exposure (average fetch/direction) 2.5 km (NW) 2 km (NE) 4 km (NE) 4 km (NE) 4 km (NE) 4 km (NE)

State Partially protected Natural Natural Natural Partially protected Protected

Short-term (m)

Min 0 0 0 5 0 0

Mode 0 0 0 7 0 0

Max 0 0 0 9 0 0

Dune/Cliff elevation (m
above toe or scarp)

Min 4.2 18.9 15.9 0.8 14 2

Mode 5.5 19.6 18 1.3 15 2.3

Max 9.2 20.1 20 1.7 16 2.5

Stable angle (deg)

Min 24 24 24 30 24 24

Mode 26 26 26 32 26 26

Max 40 40 50 34 55 40

Long-term (m)

Min -0.2 -0.2 -0.1 -0.5 -0.13 -0.13

Mode -0.15 -0.15 -0.06 -0.3 -0.12 -0.12

Max -0.08 -0.08 -0.03 -0.1 -0.1 -0.1

Closure slope
(beaches)/SLR response
factor (cliffs)

Min 0.2 0.2 0.2 0.05 0.2 0.2

Mode 0.3 0.3 0.3 0.06 0.3 0.3

Max 0.4 0.4 0.4 0.08 0.4 0.4
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9.6 Coastal erosion hazard assessment

Coastal erosion hazard distances for Te Puna are presented within Table 9-2 and an overview map in
Figure 9-4. Histograms of individual components and resultant erosion hazard distances using a
Monte Carlo technique are shown in Appendix B.  For the purpose of this assessment all coastal
erosion protection structures have been ignored (refer to main report Section 4.5.4).

For the cliffs the current P66% erosion hazard ranges from -5 m to -34 m. The current P66% erosion
hazard for the beach within Cell 9D is -12 m.

The future P5% for 1.6 m SLR in 2130 ranges from -33 m to -76 m along the cliffs and -80 m for the
beach within Cell 9D, where historic erosion rates have been high.

Table 9-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes.

Site Cell Timeframe SLR (m)

Probability of Exceedance

Max P66% P50% P5% P1% Min

Te
Pu

na

9A

Current (2030) 0.03 -7 -12 -13 -17 -19 -22

50yr (2080)

0.12 -12 -19 -20 -25 -27 -31

0.2 -13 -20 -22 -27 -29 -33

0.4 -14 -23 -24 -30 -32 -36

0.6 -15 -24 -26 -32 -35 -39

100yr (2130)

0.22 -16 -26 -27 -34 -36 -41

0.6 -19 -31 -33 -41 -44 -49

0.8 -20 -33 -35 -44 -46 -52

1.25 -21 -36 -39 -48 -52 -58

1.6 -22 -38 -41 -51 -55 -62

9B

Current (2030) 0.03 -25 -34 -36 -43 -45 -47

50yr (2080)

0.12 -30 -41 -43 -51 -53 -56

0.2 -31 -42 -45 -53 -55 -58

0.4 -32 -45 -47 -56 -58 -61

0.6 -33 -46 -49 -58 -60 -65

100yr (2130)

0.22 -34 -48 -50 -60 -62 -65

0.6 -37 -53 -56 -66 -69 -76

0.8 -38 -55 -58 -69 -72 -80

1.25 -40 -59 -62 -73 -77 -87

1.6 -41 -61 -64 -76 -80 -91

9C

Current (2030) 0.03 -15 -24 -27 -38 -41 -44

50yr (2080)

0.12 -17 -27 -31 -41 -44 -48

0.2 -17 -28 -31 -42 -45 -49

0.4 -18 -29 -32 -43 -46 -51

0.6 -19 -30 -33 -44 -47 -53
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Site Cell Timeframe SLR (m)

Probability of Exceedance

Max P66% P50% P5% P1% Min
Te

Pu
na

9C 100yr (2130)

0.22 -19 -31 -34 -45 -48 -52

0.6 -20 -33 -36 -48 -51 -57

0.8 -21 -34 -37 -49 -52 -58

1.25 -21 -36 -39 -51 -54 -61

1.6 -22 -37 -40 -52 -56 -63

9D

Current (2030) 0.03 -8 -12 -13 -15 -16 -17

50yr (2080)

0.12 -14 -25 -27 -37 -39 -42

0.2 -15 -26 -29 -38 -40 -43

0.4 -18 -30 -32 -41 -43 -47

0.6 -21 -33 -35 -44 -47 -50

100yr (2130)

0.22 -19 -38 -43 -58 -63 -66

0.6 -24 -44 -49 -64 -69 -72

0.8 -27 -48 -52 -67 -72 -76

1.25 -33 -55 -59 -75 -79 -85

1.6 -37 -60 -64 -80 -85 -92

9E

Current (2030) 0.03 -12 -19 -22 -32 -34 -37

50yr (2080)

0.12 -18 -25 -28 -38 -40 -43

0.2 -18 -26 -29 -39 -41 -44

0.4 -20 -28 -31 -41 -44 -46

0.6 -21 -30 -32 -43 -45 -48

100yr (2130)

0.22 -23 -31 -33 -44 -46 -49

0.6 -26 -36 -38 -49 -51 -54

0.8 -27 -37 -40 -51 -53 -57

1.25 -29 -40 -43 -54 -57 -62

1.6 -30 -42 -45 -56 -59 -64

9F

Current (2030) 0.03 -4 -5 -6 -7 -7 -7

50yr (2080)

0.12 -9 -11 -11 -13 -13 -14

0.2 -10 -12 -13 -14 -14 -15

0.4 -12 -14 -15 -16 -17 -18

0.6 -13 -16 -16 -18 -19 -20

100yr (2130)

0.22 -14 -17 -17 -19 -19 -20

0.6 -17 -22 -22 -24 -25 -26

0.8 -18 -23 -24 -26 -27 -29

1.25 -19 -26 -27 -30 -31 -34

1.6 -20 -27 -28 -33 -34 -37
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10 Rangaiwaea Island

10.1 Site description

Rangaiwaea Island is located in the southern section of Tauranga Harbour, close to the south-
western end of Matakana Island. The study site is located at the southern end of the Rangaiwaea
Island and consists of approximately 2 km of cliffs and 1.5 km of low-lying, unconsolidated shoreline.
The site is split into 6 cells based on differences in morphology, exposure and shoreline elevation
(Figure 10-1).

Figure 10-1 Location and cell extent for Rangaiwaea Island within Tauranga Harbour.

The unconsolidated east-facing shoreline (Cell 10A) is afforded protection by Matakana Island. The
backshore along the sheltered shoreline gradually changes from a well-vegetated grass bank at the
northern end to a low grass area with patches of salt marsh vegetation at the southern end. A high-
tide sandy beach, ranging from 1 m to 3 m wide, runs along the shoreline of Cell 10A.

On the eastern corner of the island there is a sand spit feature, which indicates an accreting
environment (Cell 10B) (Figure 10-2A). Along the south-facing shoreline there is another section of
unconsolidated shoreline with a backshore characterised by a grass bank, approximately 1.8 m high
(Cell 10C). Further towards the east is a section of south-facing cliffs that range from 10 m to 12 m
high (Cell 10D) (Figure 10-2B). Most of the cliff is vegetated with small trees, however some slips
have occurred, leaving a bare cliff face. On the western corner of the island, there is bare cliff face,
approximately 12 m high (Cell 10E) (Figure 10-2C). Along the western side the topography gradually
decreases from steep, exposed cliff to a low bank vegetated with grass and shrubs (Cell 10F) (Figure
10-2D).
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Figure 10-2 Site photos for Rangaiwaea Island. (A) Unconsolidated shoreline and spit (Cell 10B), (B) south-
facing cliffs (Cell 10D), (C) west-facing cliffs (Cell 10E), (D) low, west-facing cliff (Cell 10F).

10.2 Geology

The geological map of the area11 indicates that the site comprises:

· Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying
terraces; includes minor fan deposits and loess.

· Holocene river deposits: Alluvial gravel, sand, silt, mud and clay, with local peat.

Field observations of cliff exposures include interbedded ash layers at the top of the cliffs and
reworked ignimbrites at the base of the cliffs.

The existing slope angles in this area are between 3° to 20° along unconsolidated areas, and
between 12° to 55° in areas of banks or cliffs. The range of stable slope angles for Rangaiwaea Island
shown in Table 10-1 below.

The failure types observed around Rangaiwaea Island were typically shallow surface failures. The
likelihood of deep seated movement is low to moderate.

10.3 Coastal processes

Rangaiwaea Island has varying levels of exposure. The east-facing shoreline (10A) is relatively
sheltered from harbour waves, with a fetch less than 1 km across from Matakana Island. Due to the

11 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science.
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proximity of Hunter’s Creek (approximately 120 m towards the east) tidal currents potentially have
some impact on the shoreline. Sediment accumulation around the sand spit on the corner of
Rangaiwaea Island indicates that there is littoral drift from the north towards the south. Regression
analysis, based on historic shorelines since 1994, shows the long term erosion rates within Cell 10A
range from -0.07 to -0.19 m/yr. Based on a 1 km fetch from the east, the theoretical significant wave
height is estimated to be 0.4 m. Based on model results the short term storm cut is estimated to
range from 1 to 3 m.

The south-facing shoreline is more exposed to wind waves and tidal currents. Sediment accretion
around the sand spit and an increase in erosion towards the west indicates that there is littoral drift
towards the east. The littoral drift is likely to be driven by strong ebb currents and prevailing
westerly winds. Regression analysis indicates that long term erosion rates within Cell 10B range from
-0.05 to -0.4 m/yr. Based on a 4 km fetch from the southeast, the theoretical significant wave height
is estimated to be 1 m. Based on model results the short term storm cut is estimated to range from 3
to 8 m.

Wave undercutting is evident along the grass bank within Cell 10C. The regression analysis indicates
that the erosion rate at this site is high (up to -1 m/yr). The exposed cliffs at the western end of the
shoreline (Cell 10D) also show evidence of recent erosion.  The cliffs are closely situated to the
Western Channel and there is a relatively large fetch from the south (approximately 4.5 km).
Therefore, wind waves and tidal currents are likely to continually remove slip debris and contribute
to the shoreline erosion. Long term erosion rates are estimated to be between -0.15 to -0.4 m/yr for
Cell 10C.

The west-facing shoreline is also an exposed site, with the maximum fetch approximately 14 km
towards the northwest. Field observations indicate that coastal processes are actively eroding the
bank. The regression analysis shows long term erosion rates ranging from -0.15 to -0.4 m/yr within
Cell 10F. Due to the similar exposure and field observations it is assumed that long term erosion
rates are similar for Cells 10D and 10E (Table 10-1).

Due to the high exposure to large fetches, the SLR response factors range from 0.2 to 0.4 for the
consolidated cells (Cells 10D, 10E, 10F).

10.4 Local considerations

There are currently no erosion protection structures along the Rangaiwaea shoreline. A pontoon
structure is located at the end of the sand spit (Cell 10A).

10.5 Adopted component values

Adopted component values are presented within Table 10-1. The short term values are equal to zero
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see
section 4.6.2 in main report).
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Table 10-1 Adopted component values for cells around Rangaiwaea Island.

Site 10. Rangaiwaea Island

Cell 10A 10B 10C 10D 10E 10F

Cell centre (NZTM)
E 1875632 1875693 1875357 1874686 1874111 1874022

N 5830235 5829890 5829763 5829583 5829806 5830260

Morphology Unconsolidated Unconsolidated Unconsolidated Consolidated Consolidated Consolidated

Geology
Sands Sands Sands Matua Subgroup Matua Subgroup Matua Subgroup

Exposure (average fetch/direction) 1 km (E) 3 km (SE) 3 km (SE) 3 km (S) 4 km (SW) 2.5 km (W)

State Natural Natural Natural Natural Natural Natural

Short-term (m)

Min 1 3 3 0 0 0

Mode 2 6 6 0 0 0

Max 3 8 8 0 0 0

Dune/Cliff elevation (m
above toe or scarp)

Min 0.5 0 1 11 11 7

Mode 1 2 1.5 12 12 7.5

Max 2 3 2 14 14 8

Stable angle (deg)

Min 30 30 30 24 24 24

Mode 32 32 32 26 26 26

Max 34 34 34 55 55 50

Long-term (m/yr)

Min -0.19 -0.4 -1 -0.4 -0.4 -0.4

Mode -0.13 -0.2 -0.7 -0.27 -0.27 -0.27

Max -0.07 -0.05 -0.4 -0.15 -0.15 -0.15

Closure slope
(beaches)/SLR response
factor (cliffs)

Min 0.05 0.08 0.08 0.2 0.2 0.2

Mode 0.1 0.1 0.1 0.3 0.3 0.3

Max 0.2 0.12 0.12 0.4 0.4 0.4



85

10.6 Coastal erosion hazard assessment

Coastal erosion hazard distances for Rangaiwea Island are presented within Table 10-2 and an
overview map in Figure 10-4. Histograms of individual components and resultant erosion hazard
distances using a Monte Carlo technique are shown in Appendix B. For the purpose of this
assessment all coastal erosion protection structures have been ignored (refer to main report Section
4.5.4).

The current P66% erosion hazard for the unconsolidated shoreline around Rangaiwaea ranges from -5
m on the east-facing shoreline to -16 m on the south-facing shoreline.

Due to the large historic erosion rates within Cell 10C, the future P5% for 1.6 m SLR in 2130 is -125 m,
representing the largest potential erosion value across all of the harbour sites.

Although the cliffs are not retreating as rapidly as the unconsolidated shoreline within Cell 10C, the
erosion values are still relatively high, with the current P66% erosion hazard ranging from -14 m to -18
m, and the future P5% erosion hazard for 1.6 m SLR in 2130  ranging from -89 m to -96 m.

Table 10-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes.

Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max

Ra
ng

ai
w

ae
a

10A

Current (2030) 0.03 -3 -5 -5 -6 -6 -7

50yr (2080)

0.12 -7 -11 -11 -14 -15 -16

0.2 -7 -11 -12 -15 -16 -17

0.4 -8 -13 -14 -17 -18 -21

0.6 -10 -15 -16 -19 -21 -24

100yr (2130)

0.22 -10 -17 -18 -23 -24 -25

0.6 -13 -20 -21 -26 -28 -32

0.8 -14 -22 -23 -29 -31 -36

1.25 -17 -26 -27 -34 -37 -44

1.6 -19 -28 -30 -39 -43 -51

10B

Current (2030) 0.03 -5 -10 -10 -13 -14 -15

50yr (2080)

0.12 -8 -19 -21 -29 -32 -35

0.2 -9 -20 -22 -30 -32 -36

0.4 -11 -22 -24 -32 -34 -38

0.6 -13 -24 -26 -34 -36 -41

100yr (2130)

0.22 -11 -28 -31 -46 -50 -54

0.6 -15 -32 -35 -50 -54 -58

0.8 -17 -34 -37 -52 -56 -60

1.25 -22 -38 -42 -57 -61 -65

1.6 -25 -42 -45 -60 -64 -69

10C Current (2030) 0.03 -11 -16 -17 -21 -22 -24
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Site Cell Timeframe SLR (m)

Probability of Exceedance

Min P66% P50% P5% P1% Max
Ra

ng
ai

w
ae

a
Isl

an
d

50yr (2080)

0.12 -32 -49 -52 -66 -69 -74

0.2 -32 -50 -53 -67 -70 -74

0.4 -35 -52 -55 -69 -72 -76

0.6 -36 -54 -57 -71 -74 -78

100yr (2130)

0.22 -52 -82 -87 -111 -117 -122

0.6 -56 -85 -91 -115 -121 -126

0.8 -58 -87 -93 -117 -123 -127

1.25 -62 -92 -98 -121 -128 -132

1.6 -65 -95 -101 -125 -131 -136

10D

Current (2030) 0.03 -11 -18 -21 -30 -32 -36

50yr (2080)

0.12 -18 -32 -34 -45 -48 -55

0.2 -20 -35 -37 -48 -52 -58

0.4 -23 -39 -42 -54 -58 -64

0.6 -24 -42 -46 -58 -63 -70

100yr (2130)

0.22 -28 -45 -48 -61 -66 -73

0.6 -34 -55 -60 -75 -81 -90

0.8 -35 -59 -63 -80 -87 -97

1.25 -38 -65 -70 -90 -98 -110

1.6 -40 -69 -74 -96 -104 -118

10E

Current (2030) 0.03 -11 -18 -21 -30 -32 -35

50yr (2080)

0.12 -19 -32 -34 -45 -48 -53

0.2 -21 -35 -37 -48 -52 -57

0.4 -24 -39 -42 -54 -59 -65

0.6 -25 -42 -45 -58 -63 -70

100yr (2130)

0.22 -27 -45 -48 -61 -66 -72

0.6 -33 -55 -59 -75 -81 -90

0.8 -35 -59 -63 -81 -87 -97

1.25 -39 -65 -70 -90 -98 -110

1.6 -41 -68 -74 -96 -104 -119

10F

Current (2030) 0.03 -9 -14 -15 -20 -21 -23

50yr (2080)

0.12 -17 -27 -29 -36 -38 -42

0.2 -19 -30 -32 -40 -42 -46

0.4 -21 -34 -36 -46 -49 -54

0.6 -22 -37 -40 -50 -55 -61

100yr (2130)

0.22 -25 -40 -43 -53 -57 -61

0.6 -31 -50 -54 -68 -73 -80

0.8 -32 -53 -57 -73 -79 -88

1.25 -35 -59 -64 -83 -90 -101

1.6 -37 -63 -68 -89 -97 -110
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11 Bethlehem 

11.1 Site description  

The Bethlehem shoreline is located within the southern basin of Tauranga Harbour, approximately 
0.5 km south from Matua. The shoreline comprises around 2.6 km of consolidated shoreline. The site 
is split into 2 cells based on differences in morphology and exposure (Figure 11-1).  

  

Figure 11-1 Location and cell extent of the Bethlehem shoreline within Tauranga Harbour.  

Most of the Bethlehem shoreline faces towards the north and is exposed to an average fetch of 4 
km. The western extent of the shoreline is characterised by a consolidated grass bank which ranges 
in elevation from RL 2 to 3 m (Cell 11A) (Figure 11-2). The shoreline appears relatively stable with a 
very narrow fringe of mangroves. Towards the east, the shoreline drops to a low-lying estuarine area 
(Cell 11B). 

 

Figure 11-2 Site photo for the Bethlehem shoreline (Cell 11A). 
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11.2 Geology  

The geological map of the area12 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess. 

 Holocene river deposits: Alluvial gravel, sand, silt, mud and clay, with local peat.  

Field observations of bank exposures are in line with the published geology. 

The existing slope angles in this area are between 20° to 40°. The range of stable slope angles for 
Bethlehem are shown in Table 11-1 below. 

The failure types observed around Bethlehem were typically shallow surface failures. The likelihood 
of deep seated movement is low to moderate.  

11.3 Coastal processes  

The entire Bethlehem shoreline is relatively sheltered. Historic aerial photographs indicate no 
significant change in the shoreline since 1943. Most of Cell 11A is exposed to an average fetch of 4 
km from the north. Wind waves reaching the shoreline are likely to be minimal due to the expansive 
intertidal flats fronting the shoreline. The long term erosion rates for Cell 11A are estimated to be 
between -0.02 and -0.05 m/yr. Based on the relatively sheltered exposure, the SLR response factor is 
estimated to be between 0.1 and 0.3. The western extent of Cell 11A may be slightly influenced by 
river flows from the Wairoa River mouth. 

The eastern extend of the shoreline is fronted with salt marsh and mangroves and therefore is 
protected from most of the hydrodynamic energy. There is no evidence of historic erosion along the 
shoreline and the mangroves have expanded seaward.   

11.4 Adopted component values 

Adopted component values are presented within Table 11-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).  

                                                           
12 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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Table 11-1 Adopted component values for cells along the Bethlehem shoreline. 

Site 11. Bethlehem 

Cell 11A 11B 

Cell centre (NZTM) 
E 1873647 1875597 

N 5824943 5825525 

Morphology Consolidated Low-lying estuarine 

Geology 
Matua Subgroup Matua Subgroup 

Exposure (average fetch/direction) 4 km (N) 0.6 km (N) 

State Natural Natural 

Short-term (m) 

Min 0 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

Mode 0 

Max 0 

Dune/Cliff elevation (m above toe or scarp) 

Min  2.5 

Mode 3 

Max 3.3 

Stable angle (deg) 

Min 24 

Mode 26 

Max 40 

Long-term (m)    

Min  -0.05 

Mode -0.03 

Max -0.02 

Closure slope (beaches)/SLR response factor 
(cliffs) 

Min  0.1 

Mode 0.2 

Max 0.3 
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11.5 Coastal erosion hazard assessment 

Coastal erosion hazard distances for Bethlehem are presented in Table 11-2 and a map overview in 
Figure 11-4. Histograms of individual components and resultant erosion hazard distances using a 
Monte Carlo technique are shown in Appendix B. 

The current P66% erosion hazard ranges from -4 m to -5 m along the consolidated banks within Cell 
11A. Due to the relatively low historic erosion rates the future P5% erosion hazard for 1.6 m SLR in 
2130 is only -13 m.  

Due to the seaward expansion of mangroves and salt marsh there is no current erosion hazard along 
Cell 11B. Inundation as a consequence of SLR is likely to be a greater hazard for the low-lying 
shoreline in the future.  

Table 11-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2150 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

B
e

th
le

h
e

m
 

11A 

Current (2030) 0.03 -3 -5 -6 -7 -7 -8 

50yr (2080) 

0.12 -5 -7 -7 -9 -9 -10 

0.2 -5 -7 -7 -9 -10 -10 

0.4 -5 -7 -8 -9 -10 -11 

0.6 -5 -8 -8 -10 -10 -11 

100yr (2130) 

0.22 -6 -8 -9 -11 -11 -12 

0.6 -6 -9 -10 -12 -13 -14 

0.8 -7 -10 -10 -12 -13 -14 

1.25 -7 -10 -10 -13 -14 -15 

1.6 -7 -10 -11 -13 -14 -15 

11B 

Current (2030) 0.03 

 No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 
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12 Matua 

12.1 Site description  

Matua is located within the southern basin of Tauranga Harbour, approximately 2.5 km south from 
Rangiwaea Island. The shoreline is characterised by approximately 1.5 km of low, unconsolidated 
bank, 1.4 km of consolidated cliff and 1.2 km of low-lying estuarine area. The site is split into 8 cells 
based on differences in geomorphology, exposure and shoreline elevation (Figure 12-1). 

 

Figure 12-1 Location and cell extent of the Matua shoreline within Tauranga Harbour.  

The northern end of the Matua shoreline is a low bank that runs adjacent to the northern and 
western edge of Fergusson Park (Cell 12A and Cell 12B) (Figure 12-2A). Cell 12A is exposed to winds 
from the east around to the northwest with an average fetch of approximately 3 km.  

South from Fergusson Park, the shoreline faces towards the northwest and the topography gradually 
increases from elevations less than RL 1 m to cliffs as high as RL 20 m. The cliffs are mostly exposed 
to wind and waves from the northwest, with the average fetch approximately 5 km across from 
Motuhoa Island. However, the site is fronted with approximately 300 m of intertidal flat. 

The cliff face within Cell 12D is mostly vegetated with some sections considerably modified with 
retaining walls and erosion protection structures. Cliff elevations range from RL 5 to 10 m. 
Residential dwellings are located along most of the cliff crest with some as close as 15 m from the 
edge. Within Cell 12E the cliff elevations are larger, ranging from RL 13 to 20 m (Figure 12-2B). The 
cliff face within Cell 12E is also well-vegetated, however there is evidence that large slips have 
occurred.  

At the southern end of Matua, the cliffs wrap around to face south (Cell 12F) (Figure 12-2C). The 
south-facing cliff is relatively sheltered from harbour waves and tidal currents, with the average 
fetch being less than 1 km and expansive intertidal flats fronting the cliff toe. 

Cliff elevations for Cell 12F range from RL 17 to 22 m. Sections of the cliff are densely vegetated 
while other sections are exposed cliff face due to recent large slips.  
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East from the cliffs the shoreline topography decreases in elevation to a bank, elevated 
approximately RL 2 m. The bank shoreline runs along from the end of Bay Street to Elmes Reserve at 
the edge of the Matua Saltmarsh (Cell 12G).  

Approximately 1.5 km of the southern Matua shoreline is a low-lying estuarine area with salt marsh 
and mangroves (Cell 12H) (Figure 12-2D). The low-lying estuarine area covers approximately 19ha of 
intertidal flat and continues further around the Bethlehem shoreline.  

 

Figure 12-2 Site photos for Matua. (A) Unconsolidated shoreline around Fergusson Park (Cell 12B), (B) 
northwest-facing cliffs (Cell 12E), (C) south-facing cliffs (Cell 12F), (D) low-lying salt marsh (Cell 12H).   

12.2 Geology 

The geological map of the area13 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess; 

 Holocene river deposits: Alluvial gravel, sand, silt, mud and clay with local peat. 

Field observations of cliff exposures include reworked and welded ignimbrites at the base of the 
cliffs.   

Existing slope angles within this area range from 3° to 20° in unconsolidated areas, and 20° to 50° in 
the cliff areas. Stable slope angles for Matua are provided in Table 12-1 below.  

                                                           
13 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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The failure types observed around Matua were typically shallow surface failures. These resulted in 
areas of debris at the base of the cliffs. From field observations, the likelihood of deep seated 
movement is low to moderate. 

12.3 Coastal processes  

Historic aerial photographs indicate that the shoreline north from Fergusson Park (Cell 12A) has 
been relatively stable with the revetment protection. However, regression analysis for the section of 
unprotected shoreline at the eastern end of Fergusson Park (Cell 12A) shows historic fluctuations 
with periods of erosion and accretion, with the average long term erosion rate of -0.1 m/yr.  

Regression analysis at 3 different locations along the western side of Ferguson Park (Cell 12B), 
indicates an average long term erosion rate of -0.2 m/yr. The greatest erosion within Cell 12B is 
along the unprotected section at the end of Kuriwai Place, where it is measured up to -0.4 m/yr. 
Sediment accumulation in the lee of the boat ramp indicates that there is a small northward littoral 
drift.  

Based on the average fetches from the north and northwest for Cells 12A and 12B, the theoretical 
significant wave height is estimated to be 1 m. Based on model results the short term storm cut is 
estimated to range from 3 to 8 m (Table 12-1).   

Due to both trees overhanging the cliff toe and the presence of protection structures, it is difficult to 
determine long term erosion rates for the cliff shoreline (Cells 12C and 12E). For the northwest-
facing cliffs Opus (2015) assumed an average long term erosion rate of -0.19 m/yr. For this 
assessment the long term erosion rates for Cells 12C and 12D are assumed to be between -0.1 and -
0.2 m/yr. This range is consistent with both the erosion rate of similarly exposed cliffs. Field 
observations also indicate that there is active erosion of the cliff toe. Although most of the cliff toe is 
characterised by protection structures, there is evidence of overtopping and scour behind several of 
the ad-hoc structures.  

Field observations imply that the long term erosion rate for the south-facing cliff (Cell 12F) is slightly 
lower (less undercut evident at the cliff toe). This is also consistent with Opus (2015) where the 
average long-term erosion rate in this area was calculated to be -0.06 m/yr. Cliff toe erosion rates 
for the south-facing cliffs are most likely lower due to the more sheltered environment and are 
assumed to be -0.05 to -0.1 m/yr. 

The low bank within Cell 12G has similar exposure to the cliffs within Cell 12E. While it is difficult to 
determine long term trends due to the presence of the seawall, end-point analysis from 1992 to 
2017 indicates an erosion rate up to -0.09 m/yr around the small drain outfall.  

The shoreline landward from the Matua Saltmarsh (Cell 12H) is within a very sheltered environment, 
with both limited fetch and the presence of mangroves dissipating most hydrodynamic energy. 
Historic aerials indicate no evidence for historic erosion but instead show seaward expansion of the 
mangroves. 

Due to the large fetch exposure from the northwest, the SLR response factors for Cells 12D and 12E 
range from 0.2 to 0.4. Response factors for the sheltered south-facing shoreline range from 0.1 to 
0.3.  

12.4 Local considerations  

Along the northern side of Fergusson Park is large rock revetment (approximately 1.5 m high) with 
groynes (Cell 12A) (Figure 12-3A). The western side of Fergusson Park has sections of low seawall 
and rip rap (Cell 12B). Almost the entire section of north-west facing cliff shoreline has protection 
structures along the toe. There is a great variety of structures, including seawalls, revetment, rip rap 
and groynes, ranging in age, height and effectiveness. At the northern end of the cliff shoreline the 
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protection structures are extensive and approximately 3 m high (Cell 12C) (Figure 12-3B). Whereas 
at the southern end the structures are less extensive and only approximately 1 m high (Cell 12D) 
(Figure 12-3C).  

The south-facing cliffs are mostly unprotected, although there is small ad-hoc rip rap along the toe. 
The grass bank at the end of Bay Street is protected by a concrete seawall, approximately 1 m high 
(Cell 12F).  

Historic aerial photographs indicate that mangrove expansion has occurred since 1977 within Cell 
12H).  

 

Figure 12-3 Examples of protection structures around the Matua shoreline. (A) Revetment along Fergusson 
Park (Cell12A), (B) Concrete seawall and rip rap (Cell 12C), rock wall and groynes (Cell 12D).  

12.5 Adopted component values 

Adopted component values are presented within Table 12-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).  
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Table 12-1 Adopted component values for the cells around the Matua shoreline.  

Site 12. Matua 

Cell 12A 12B 12C 12D 12E 12F 12G 12H 

Cell centre (NZTM) 
E 1875865 1875528 1875193 1874933 1874689 1874871 1875334 1876074 

N 5827364 5827107 5826945 5826680 5826238 5825949 5825972 5826194 

Morphology Unconsolidated Unconsolidated Consolidated Consolidated Consolidated Consolidated Consolidated 
Low-lying 
estuarine 

Geology Holocene river 
deposits 

Holocene river 
deposits Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup 

Matua 
Subgroup 

Exposure (average fetch /direction) 2 km (N) 5 km (NW) 5 km (NW) 7 km (NW) 7 km (NW) 0.5 km (SW) 0.5 km (S) 0.5 km (SW) 

State 
Partially protected Partially protected 

Partially 
protected 

Partially 
protected 

Partially 
protected Natural 

Partially 
protected Natural 

Short-term (m) 

Min 3 3 0 0 0 0 0 

No CEHA  (Refer 
to future 

MHWS layer in 
Stephens, 2018) 

Mode 6 6 0 0 0 0 0 

Max 8 8 0 0 0 0 0 

Dune/Cliff elevation (m 
above toe or scarp) 

Min  1 1 1 5 13 18 1 

Mode 1.5 1.5 2 8 17 20 2 

Max 2 2 2.5 10 20 22 2.5 

Stable angle (deg) 

Min 30 30 24 24 24 24 24 

Mode 32 32 26 26 26 26 26 

Max 34 34 50 50 50 50 50 

Long-term (m/yr)    

Min  -0.2 -0.4 -0.2 -0.2 -0.2 -0.1 -0.1 

Mode -0.1 -0.2 -0.15 -0.15 -0.15 -0.08 -0.08 

Max 0.1 -0.1 -0.1 -0.1 -0.1 -0.05 -0.05 

Closure slope 
(beaches)/SLR response 
factor (cliffs) 

Min 0.05 0.05 0.05 0.2 0.2 0.1 0.1 

Mode 0.1 0.1 0.1 0.3 0.3 0.2 0.2 

Max 0.2 0.2 0.15 0.4 0.4 0.3 0.3 
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12.6 Coastal erosion hazard assessment 

Coastal erosion hazard distances for Matua are presented within Table 12-2 and an overview map in 
Figure 12-4. Histograms of individual components and resultant erosion hazard distances using a 
Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all coastal 
erosion protection structures have been ignored (refer to main report Section 4.5.4). 

For the unconsolidated shoreline within Cell12A and Cell 12B the current P66% potential erosion 
hazard ranges from -7 m to -10 m. The future P5% erosion values for the unconsolidated shoreline are 
up to -60 m where long term erosion rates are highest.  

The current P66% erosion hazard for the consolidated shoreline ranges from -3 m around the low 
banks to -27 m along the highest cliffs. The future P5% erosion hazard for 1.6 m SLR in 2130 is up to -
70 m in areas with the largest cliff height and fetch exposure.  

Due to the expansive presence of mangroves and salt marsh, there is no current erosion hazard 
along Cell 12H. Inundation as a consequence of SLR is likely to be a greater hazard for the low-lying 
shoreline in the future.  

Table 12-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

M
at

u
a 

12A 

Current (2030) 0.03 -3 -7 -8 -10 -11 -12 

50yr (2080) 

0.12 1 -10 -11 -18 -19 -22 

0.2 1 -10 -12 -18 -20 -22 

0.4 -1 -12 -14 -20 -22 -25 

0.6 -2 -14 -16 -22 -25 -29 

100yr (2130) 

0.22 6 -12 -15 -26 -28 -31 

0.6 3 -15 -19 -29 -32 -36 

0.8 1 -17 -21 -31 -34 -40 

1.25 -1 -21 -25 -36 -40 -48 

1.6 -3 -24 -28 -40 -45 -54 

12B 

Current (2030) 0.03 -6 -10 -10 -13 -14 -15 

50yr (2080) 

0.12 -11 -20 -22 -29 -32 -35 

0.2 -12 -21 -22 -30 -32 -36 

0.4 -13 -22 -24 -32 -34 -37 

0.6 -15 -24 -26 -34 -37 -41 

100yr (2130) 

0.22 -17 -30 -33 -47 -50 -53 

0.6 -20 -33 -36 -50 -54 -58 

0.8 -21 -35 -38 -52 -56 -61 

1.25 -24 -39 -42 -57 -61 -69 

1.6 -26 -42 -46 -60 -66 -75 

12C Current (2030) 0.03 -2 -3 -4 -5 -5 -5 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 
M

at
au

 

12C 

50yr (2080) 

0.12 -7 -10 -11 -13 -14 -15 

0.2 -8 -11 -12 -14 -15 -16 

0.4 -10 -13 -14 -17 -18 -19 

0.6 -11 -15 -16 -19 -21 -23 

100yr (2130) 

0.22 -12 -18 -19 -23 -24 -25 

0.6 -15 -22 -23 -27 -28 -31 

0.8 -17 -24 -25 -29 -31 -35 

1.25 -20 -28 -29 -35 -38 -43 

1.6 -23 -31 -33 -40 -44 -50 

12D 

Current (2030) 0.03 -7 -12 -13 -19 -21 -24 

50yr (2080) 

0.12 -12 -19 -21 -27 -29 -33 

0.2 -13 -21 -22 -29 -31 -35 

0.4 -15 -24 -25 -32 -34 -39 

0.6 -16 -25 -27 -34 -36 -41 

100yr (2130) 

0.22 -18 -27 -28 -35 -38 -42 

0.6 -22 -33 -35 -42 -46 -52 

0.8 -23 -35 -37 -45 -48 -55 

1.25 -25 -38 -40 -50 -54 -62 

1.6 -26 -40 -43 -53 -57 -66 

12E 

Current (2030) 0.03 -14 -24 -27 -38 -41 -46 

50yr (2080) 

0.12 -20 -31 -34 -45 -49 -54 

0.2 -21 -33 -36 -47 -51 -56 

0.4 -23 -35 -38 -50 -54 -59 

0.6 -24 -37 -40 -52 -56 -61 

100yr (2130) 

0.22 -26 -39 -42 -53 -57 -64 

0.6 -30 -45 -48 -60 -64 -72 

0.8 -31 -47 -50 -62 -67 -76 

1.25 -33 -50 -54 -67 -72 -81 

1.6 -34 -52 -56 -70 -75 -84 

12F 

Current (2030) 0.03 -17 -27 -31 -43 -45 -49 

50yr (2080) 

0.12 -20 -31 -34 -46 -49 -53 

0.2 -20 -31 -35 -47 -50 -53 

0.4 -21 -32 -36 -48 -51 -54 

0.6 -21 -33 -36 -48 -51 -55 

100yr (2130) 

0.22 -23 -35 -38 -51 -54 -57 

0.6 -24 -37 -40 -53 -56 -61 

0.8 -24 -37 -41 -53 -57 -62 

1.25 -25 -39 -42 -54 -58 -64 

1.6 -25 -39 -43 -55 -59 -65 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 
M

at
u

a 

12G 

Current (2030) 0.03 -2 -3 -4 -5 -6 -7 

50yr (2080) 

0.12 -5 -7 -8 -9 -10 -11 

0.2 -5 -8 -8 -10 -11 -12 

0.4 -5 -9 -9 -11 -12 -13 

0.6 -6 -9 -10 -12 -13 -14 

100yr (2130) 

0.22 -7 -11 -12 -14 -15 -16 

0.6 -9 -13 -14 -16 -17 -19 

0.8 -9 -13 -14 -17 -18 -20 

1.25 -9 -14 -15 -19 -20 -23 

1.6 -9 -15 -16 -20 -21 -24 

12H 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 
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13 Otumoetai 

13.1 Site description  

The Otumoetai shoreline is located approximately 3.5 km south-west from the Tauranga Harbour 
entrance. The site consists of approximately 3 km of northeast-facing, unconsolidated shoreline, 
which extends from the eastern end of Fergusson Park to the mouth of the Waikareao Estuary. The 
site is split into 4 cells based on slight differences in morphology (Figure 13-1).  

 

Figure 13-1 Location and cell extent of the Otumoetai shoreline within Tauranga Harbour. 

Most of the shoreline ranges in elevation from RL 1 to 2 m (Figure 13-2).  There is a walkway along 
the entire shoreline, which is backed by either road or recreational reserve. Most of the shoreline is 
characterised by protection structures, although there is a small section of unprotected shoreline, 
within Cell 13C, along Kulim Park (Figure 13-2).  

The shoreline is sheltered from prevailing winds, however it is exposed to periodic storms as it is 
mostly exposed to winds from the north around to the east and the average fetch is approximately 4 
km from the northeast. 
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Figure 13-2 Site photos for Otumoetai. (A) Revetment and tidal stairs (Cell 13A), (B) unprotected shoreline east 
from the T-shaped groyne (Cell 13C), (C) gabion baskets around the reclaimed land (Cell 13C), aerial view of the 
Otumoetai shoreline (Cell 13C).  

13.2 Geology 

The geological map of the area14 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess; 

 Holocene river deposits: Alluvial gravel, sand, silt, mud and clay with local peat. 

Field observations were predominantly sands of the river deposits along the beach.   

The existing beach slope angles are between 5° to 20°. The range of stable slope angles for the 4 
cells is typical of beach sand, ranging from 30o to 34o (Table 13-1). 

13.3 Coastal processes  

The Otumoetai shoreline is exposed to tidal currents and wind waves generated from the northwest 
around to the northeast. Sediment accretion along the western side of the groynes indicates that 
there is an eastward littoral drift, which can locally result in downdrift erosion.  

 

                                                           
14 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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Due to extensive shoreline modification with protection structures it is difficult to determine long 
term shoreline trends. However, regression analysis at several unprotected points along the 
shoreline indicate the average long term erosion rate is -0.15 m/yr.  

Wind waves generated from the northeast are most likely the main factor contributing to the 
erosion, although the intertidal flats fronting the shoreline are likely to dissipate some wave energy.  
Based on the 3.5 km fetch from the northeast, the theoretical significant wave height is estimated to 
be 1 m. Based on model results the short term storm cut is estimated to range from 3 to 8 m. 

13.4 Local considerations 

Most of the Otumoetai shoreline has protection structures. At the western end (Cell 13A) there is a 
well-structured revetment, approximately 2 m high (Figure 13-2A), that runs parallel to the western 
section of Beach Road.  Towards the east, along the front of the grass reserve (Cell 13B), the 
shoreline is characterised by a combination of seawall, groynes and revetment. The eastern section 
of Beach Road is also fronted with a well-structured revetment. Further east, along the front of 
Kulim Park, is a section of seawall with a T-shaped groyne.  

Historic aerial photographs indicate that some of the land within Cell 13C was reclaimed sometime 
between 1959 and 1977. The land is now surrounded with gabion baskets and rock wall (Figure 
13-2C). A boat ramp also exists approximately 20 m east from the building. At the western end of 
Cell 13D is a drain outfall (Figure 13-3). The remainder of the cell is characterised by approximately 
800 m of well-structured revetment, with a small groyne at the easternmost end.   

 

Figure 13-3 Drain outfall at the western end of Cell 13D.  

13.5 Adopted component values 

Adopted component values are presented within Table 13-1.  
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Table 13-1 Adopted component values for the cells along Otumoetai. 

Site 13. Otumoetai 

Cell 13A 13B 13C 13D 

Cell centre (NZTM) 
E 1876249 1876707 1877589 1878594 

N 5827255 5827125 5826764 5826431 

Morphology Unconsolidated Unconsolidated Unconsolidated Unconsolidated 

Geology 
Holocene river deposits Holocene river deposits Holocene river deposits Holocene river deposits 

Exposure (average fetch/direction) 2 km (NE) 2 km (NE) 2 km (NE) 2 km (NE) 

State Protected Protected Protected Protected 

Short-term (m) 

Min 3 3 3 3 

Mode 6 6 6 6 

Max 8 8 8 8 

Dune/Cliff elevation (m above toe or 
scarp) 

Min  1.5 1 1 1 

Mode 1.8 1.5 1.5 1.5 

Max 2 2 2 2 

Stable angle (deg) 

Min 30 30 30 30 

Mode 32 32 32 32 

Max 34 34 34 34 

Long-term (m/yr)    

Min -0.2 -0.2 -0.2 -0.2 

Mode -0.15 -0.15 -0.15 -0.15 

Max -0.1 -0.1 -0.1 -0.1 

Closure slope (beaches)/SLR response 
factor (cliffs) 

Min 0.05 0.05 0.05 0.05 

Mode 0.1 0.1 0.1 0.1 

Max 0.2 0.2 0.2 0.2 
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13.6 Coastal erosion hazard assessment 

Coastal erosion hazard distances for Otumoetai are presented within Table 13-2 and an overview 
map in Figure 13-4. Histograms of individual components and resultant erosion hazard distances 
using a Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all 
coastal erosion protection structures have been ignored (refer to main report Section 4.5.4). 

The current P66% potential erosion hazard along the entire Otumoetai shoreline is -9 m. The future 
P5% erosion hazard for 1.6 m SLR in 2130 is -45 m.  

Table 13-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

O
tu

m
o

e
ta

i 

13A 

Current (2030) 0.03 -6 -9 -9 -11 -12 -12 

50yr (2080) 

0.12 -12 -16 -17 -20 -20 -22 

0.2 -12 -17 -18 -20 -21 -23 

0.4 -14 -19 -19 -22 -24 -26 

0.6 -15 -20 -21 -25 -26 -30 

100yr (2130) 

0.22 -17 -23 -24 -29 -30 -32 

0.6 -19 -27 -28 -32 -34 -37 

0.8 -20 -28 -30 -35 -37 -40 

1.25 -22 -32 -34 -40 -44 -48 

1.6 -24 -35 -37 -45 -49 -54 

13B 

Current (2030) 0.03 -6 -9 -9 -11 -11 -12 

50yr (2080) 

0.12 -11 -16 -17 -19 -20 -22 

0.2 -11 -17 -17 -20 -21 -22 

0.4 -13 -18 -19 -22 -23 -26 

0.6 -15 -20 -21 -25 -26 -29 

100yr (2130) 

0.22 -16 -23 -24 -28 -30 -32 

0.6 -19 -26 -28 -32 -34 -37 

0.8 -20 -28 -29 -35 -37 -40 

1.25 -22 -32 -33 -40 -43 -49 

1.6 -24 -35 -37 -45 -49 -56 

13C 

Current (2030) 0.03 -6 -9 -9 -11 -11 -12 

50yr (2080) 

0.12 -12 -16 -17 -19 -20 -22 

0.2 -12 -17 -17 -20 -21 -22 

0.4 -13 -18 -19 -22 -23 -25 

0.6 -15 -20 -21 -25 -26 -29 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 
O

tu
m

o
e

ta
i 

13C 100yr (2130) 

0.22 -17 -23 -24 -28 -30 -31 

0.6 -19 -26 -28 -32 -34 -37 

0.8 -20 -28 -29 -34 -37 -40 

1.25 -23 -32 -33 -40 -43 -49 

1.6 -24 -35 -36 -45 -49 -56 

13D 

Current (2030) 0.03 -6 -9 -9 -11 -11 -12 

50yr (2080) 

0.12 -11 -16 -17 -19 -20 -21 

0.2 -12 -17 -17 -20 -21 -22 

0.4 -13 -18 -19 -22 -23 -25 

0.6 -14 -20 -21 -25 -26 -29 

100yr (2130) 

0.22 -17 -23 -24 -28 -30 -32 

0.6 -19 -26 -28 -32 -34 -36 

0.8 -21 -28 -29 -34 -37 -40 

1.25 -24 -32 -33 -40 -43 -48 

1.6 -25 -35 -36 -45 -49 -54 
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14 Waikareao 

14.1 Site description  

The Waikareao estuary is located on the western side of Tauranga City. The site consists of 
approximately 3 km of low-lying estuarine area with salt marsh and mangroves, 0.7 km of 
unconsolidated beach and 0.8 km of cliffs. The site is split into 7 cells based on differences in 
exposure and morphology (Figure 14-1). 

 

Figure 14-1 Location and cell extent for the Waikareao shoreline within Tauranga Harbour.  

On the northern side of Chapel Street Bridge the shoreline is characterised by an unconsolidated 
beach, backed by a grass bank elevated approximately RL 1.5 m (Cell 14A). The cell is relatively 
sheltered, however there is a deep tidal channel less than 100 m from the shore. Directly southwest 
from the bridge the shoreline is a similar unconsolidated beach which is exposed to an average fetch 
of 1 km from southeast (Cell 14B). Towards the south the shoreline wraps around the base of cliffs, 
where the Waikareao Estuary Walkway has been constructed (Cell 14C) (Figure 14-2A). The gravel 
walkway at the base of the cliff is fronted with a rock revetment which extends a combined distance 
of 6 m from the cliff toe. The shoreline faces towards southeast and is exposed to an average fetch 
of 1 km.  

At the southern end of the cliffs there is another section of unconsolidated grass bank which is 
elevated approximately RL 1.5 m and is exposed to a fetch of 2 km from the south (Cell 14D) (Figure 
14-2B).  

Between the end of Goods Road and Te Kaponga Street the shoreline is characterised by a low-lying 
estuarine area. The shoreline is fronted with salt marsh and mangroves and is as wide as 200 m in 
some sections (Cell 14E) (Figure 14-2C). At the end of Ngai Tamarawhaho Crescent there is a small 
section of consolidated shoreline (RL 1 m) that gradually rises to cliffs elevated approximately RL 17 
m (Cell 14F). The shoreline faces towards northeast and is exposed to an average fetch of 1.5 km. 
South from Ngai Tamarawhaho Crescent there is another section of expansive salt marsh and 
mangroves fronting the shoreline (Figure 14-2D).  
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Figure 14-2 Site photos for the Waikareao shoreline. (A) Walkway with revetment at the base of cliffs (Cell 
14C), (B) erosion of grass bank (Cell 14D), (C) walkway through the salt marsh area (Cell 14E), (D) dense 
mangrove area (Cell 14G). 

14.2 Geology  

The geological map of the area15 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess. 

 Chimp Formation: Non-welded, poorly consolidated rhyolite ignimbrite, with minor fall 
deposits.  

 Holocene river deposits: Alluvial gravel, sand, silt, mud and clay, with local peat.  

Field observations are in line with the published geology.   

Existing slope angles for the unconsolidated shoreline range from 5o to 20°, while the cliff angles 
typically range from 20° to 40°. The range of stable slope angles for Waikareao are shown in Table 
14-1 below. 

The failure types observed around Waikareao were typically shallow surface failures. The likelihood 
of deep seated movement is low to moderate.  

                                                           
15 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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14.3 Coastal pocesses  

Due to very small fetch on the eastern side of Chapel Street Bridge, wave heights reaching the 
unconsolidated shoreline are expected to be minimal. Based on a 0.4 km fetch from the southeast, 
the theoretical significant wave height is estimated to be 0.4 m. Based on model results the short 
term storm cut is estimated to range from 1 to 3 m.   

Although the wind waves are small, tidal currents are likely to be strong due to the constricted 
entrance into the Waikareao Estuary. Based on regression analysis, the long term erosion rates for 
Cell 14A are between -0.06 and -0.15 m/yr. Long term erosion rates on the western side of the 
bridge appear to be slightly lower (-0.05 to -0.1 m/yr). This is most likely due to sheltering from the 
bridge causeway, plus the shallow intertidal flats fronting the shoreline.  

Due to tree cover and the presence of structures along the base of the cliff, it is difficult to 
determine the long term erosion rate within Cell 14C. Based on the fetch exposure and proximity of 
small tidal channels, it is assumed that the long erosion rates for the cliff toe are between -0.05 and -
0.15 m/yr. 

The highest rate of erosion is apparent within Cell 14D. The aerials show the shoreline has had 
erosion rates up to -0.2 m/yr since 1943. Recent field observations also highlight that the bank is 
continuing to erode, with undercut evident in sections (Figure 14-2B). Wind waves generated across 
the 2 km fetch from the south, are likely to contribute to the bank erosion.    

The vast amount of mangrove expansion within Cell 14E indicates a very sheltered low energy 
environment, where the mangroves and shallow intertidal flats are likely to dissipate any 
hydrodynamic energy before it reaches the shoreline. The sheltered salt marsh shoreline landward 
of the mangrove swamp has not shown any historic erosion but instead has expanded seaward with 
mangroves.   

The small section of consolidated shoreline within Cell 14F has also shown no erosion since 1943, 
however the site is not fronted with any mangroves and is likely to be periodically exposed to small 
wind waves from the northeast. Therefore, the long term erosion rates are estimated to be between 
0 and -0.05 m/yr.  

Due to only small fetch exposure, the SLR response factors for the cliffs around the Waikareao 
shoreline are between 0.1 and 0.3. 

14.4 Local considerations  

There is approximately 70 m of timber seawall within Cell 14A, on the eastern side of the Chapel 
Street Bridge. At the western end of Cell 14B there is a large storm water outfall with concrete wall 
along the mouth of the outfall (Figure 14-3A). Cell 14C consists of revetment along the side of the 
walkway at the base of the cliff. The revetment is in excellent condition and ranges from 
approximately 1 to 1.5 m high (Figure 14-3B).  The Waikareao Walkway consists of a boardwalk 
which extends through the mangrove areas in Cell 14E and Cell 14G (Figure 14-2C). At the southern 
end of Cell 14G is the Kopurererua Stream mouth. 

Historic aerials indicate that some of the existing grass area within Cell 14E was previously salt marsh 
but was drained sometime prior to 1977. Historic aerials also indicate that mangrove expansion has 
occurred since at least 2003.  
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Figure 14-3 Examples of structures around the Waikareao shoreline. (A) Drain outfall (Cell 14B), (B) Large 
revetment (Cell 14C).  

14.5 Adopted component values 

Adopted component values are presented within Table 14-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).  
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Table 14-1 Adopted component values for the cells around the Waikareao shoreline.  

Site 14. Waikareao 

Cell 14A 14B 14C 14D 14E 14F 14G 

Cell centre (NZTM) 
E 1878852 1878639 1878568 1878272 1877218 1877727 1877740 

N 5826056 5825968 5825477 5825106 5824919 5823993 582354 

Morphology Unconsolidated Unconsolidated Consolidated Consolidated Low-lying estuarine Consolidated Low-lying estuarine 

Geology 
Holocene river deposits 

Holocene river 
deposits Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup 

Exposure (average fetch/direction) <0.5 km SE 1 km (SE) 1 km (SE) 2 km (S) 1.5 km (SE) 1.5 km (NE) 2 km (NE) 

State Partially protected Protected Protected Natural Natural Natural Natural 

Short-term (m) 

Min 1 1 0 0 

No CEHA  (Refer to 
future MHWS layer 
in Stephens, 2018) 

0 

No CEHA  (Refer to 
future MHWS layer in 

Stephens, 2018) 

Mode 2 2 0 0 0 

Max 3 3 0 0 0 

Dune/Cliff elevation (m above toe 
or scarp) 

Min  1 1 14 1 0.5 

Mode 1.3 1.3 15 1.5 1 

Max 1.5 1.5 16 2 1.5 

Stable angle (deg) 

Min 30 30 24 24 24 

Mode 32 32 26 26 26 

Max 34 34 40 40 40 

Long-term (m/yr)    

Min  -0.15 -0.1 -0.15 -0.2 -0.05 

Mode -0.1 -0.07 -0.1 -0.14 -0.02 

Max -0.06 -0.05 -0.05 -0.09 0 

Closure slope (beaches)/SLR 
response factor (cliffs) 

Min 0.05 0.05 0.1 0.1 0.1 

Mode 0.08 0.08 0.2 0.2 0.2 

Max 0.1 0.1 0.3 0.3 0.3 



 

114 
 

14.6 Coastal erosion hazard assessment 

Coastal erosion hazard distances for Waikareao are presented within  

Table 14-2 and an overview map in Figure 14-4. Histograms of individual components and resultant 
erosion hazard distances using a Monte Carlo technique are shown in Appendix B. For the purpose 
of this assessment all coastal erosion protection structures have been ignored (refer to main report 
Section 4.5.4). 

For the beaches along Maxwells Road the current P66% erosion hazard is -4 m. For the adjacent cliff 
shoreline the current P66% increases to -26 m, due to the potential of cliff instability.  

The future P5% erosion hazard for 1.6 m SLR in 2130 is up to -39 m along the Maxwells Road beaches 
and up to -51 m along the adjacent cliffs. 

Due to the vast area of salt marsh and mangroves within Cell 14E and 14G, there is no current 
erosion hazard for the shoreline. Inundation as a consequence of SLR is likely to be a greater hazard 
for the low-lying shoreline in the future.  

Table 14-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes.  

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

W
ai

ka
re

ao
 

14A 

Current (2030) 0.03 -3 -4 -5 -5 -6 -6 

50yr (2080) 

0.12 -6 -9 -10 -12 -13 -13 

0.2 -7 -10 -11 -13 -14 -15 

0.4 -9 -13 -13 -16 -17 -18 

0.6 -11 -15 -16 -19 -20 -22 

100yr (2130) 

0.22 -9 -14 -15 -19 -20 -21 

0.6 -14 -19 -20 -24 -25 -27 

0.8 -16 -22 -23 -27 -28 -31 

1.25 -21 -27 -28 -34 -36 -40 

1.6 -24 -32 -33 -39 -42 -46 

14B 

Current (2030) 0.03 -3 -4 -4 -5 -5 -5 

50yr (2080) 

0.12 -5 -7 -8 -9 -10 -10 

0.2 -6 -8 -9 -10 -11 -11 

0.4 -9 -11 -11 -13 -14 -15 

0.6 -11 -14 -14 -16 -17 -19 

100yr (2130) 

0.22 -8 -11 -11 -14 -14 -15 

0.6 -12 -16 -16 -19 -20 -22 

0.8 -14 -18 -19 -22 -23 -26 

1.25 -19 -24 -25 -30 -31 -34 

1.6 -22 -28 -30 -35 -38 -41 

14C Current (2030) 0.03 -18 -26 -27 -33 -35 -37 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

W
ai

ka
re

ao
 

14C 

50yr (2080) 

0.12 -21 -30 -32 -39 -41 -44 

0.2 -22 -31 -33 -40 -41 -44 

0.4 -22 -32 -34 -41 -43 -46 

0.6 -23 -33 -35 -42 -44 -46 

100yr (2130) 

0.22 -24 -35 -38 -45 -47 -50 

0.6 -25 -38 -40 -48 -51 -54 

0.8 -26 -39 -41 -49 -52 -56 

1.25 -27 -40 -42 -51 -54 -59 

1.6 -27 -41 -43 -52 -55 -61 

14D 

Current (2030) 0.03 -3 -4 -5 -6 -6 -7 

50yr (2080) 

0.12 -8 -11 -12 -15 -15 -16 

0.2 -8 -12 -13 -16 -17 -18 

0.4 -9 -14 -14 -18 -19 -21 

0.6 -10 -14 -15 -19 -21 -23 

100yr (2130) 

0.22 -12 -18 -19 -24 -25 -26 

0.6 -15 -21 -23 -28 -30 -33 

0.8 -15 -22 -24 -30 -32 -35 

1.25 -16 -24 -26 -33 -36 -40 

1.6 -16 -25 -27 -35 -38 -42 

14E 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

14F 

Current (2030) 0.03 -1 -2 -2 -3 -3 -4 

50yr (2080) 

0.12 -1 -3 -3 -5 -5 -6 

0.2 -1 -3 -3 -5 -5 -6 

0.4 -1 -3 -4 -5 -6 -7 

0.6 -1 -3 -4 -6 -6 -7 

100yr (2130) 

0.22 -1 -4 -4 -7 -7 -8 

0.6 -1 -4 -5 -8 -8 -10 

0.8 -1 -4 -5 -8 -9 -10 

1.25 -1 -5 -5 -9 -10 -11 

1.6 -1 -5 -6 -9 -10 -12 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

W
ai

ka
re

ao
 

14G 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 
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15 Tauranga West 

15.1 Site description  

The Tauranga West shoreline includes approximately 3.3 km of reclaimed land on the western side 
of Tauranga City, along Takitimu Drive between Chapel Street and the Kopurereua Stream. The site is 
split into 3 cells based on differences in shoreline state and exposure (Figure 15-1).  

 

Figure 15-1 Location and cell extent for the Tauranga West shoreline within Tauranga Harbour. 

North from the Kopurereua Stream mouth there is approximately 0.5 km of northwest-facing, 
consolidated shoreline that is backed by a grass reserve and the Waikareao Walkway (Cell 15A) 
(Figure 15-2A). The shoreline faces towards the north and is exposed to an average fetch of 1 km. 
The shoreline within Cell 15A is partially protected by rock rip rap and includes a storm water outfall 
at the northern end (Figure 15.2.B).  

The west-facing shoreline that runs parallel to Takitimu Drive (Cell 15B) and the south-facing section 
which runs parallel to Chapel Street (Cell 15C) are both heavily modified shorelines that consist of 
reclaimed land. The structures protecting the reclaimed land have been identified as critical 
consented structures and therefore these sections of shoreline has been excluded from the erosion 
hazard assessment (see section 4.6.4 in main report).  
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Figure 15-2 Site photos for the Tauranga West shoreline. (A) Low-lying shoreline (Cell 15A, (B) drain outfall (Cell 
15A), (C) revetment alongside Takitimu Drive (Cell 15B), (D) concrete seawall behind the Mobil petrol station, 
Chapel Street (Cell 15C).  

15.2 Geology 

The geological map of the area16 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess; 

 Chimp Formation: Non-welded, poorly consolidated rhyolite ignimbrite, with minor fall 
deposits; 

 Holocene river deposits: Alluvial gravel, sand, silt, mud and clay with local peat. 

However, for most of the shoreline the overlying material consists of reclamation fill.  

Existing slope angles in this area are between 12 to 34°. The range of stable slope angles for Cell 15A 
are shown in Table 15-1 below. 

15.3 Coastal processes  

Sections of the shoreline within Cell 15A, show evidence of wave overtopping and tidal debris 
accumulating on the grass reserve, which indicates that during large tidal ranges the water overtops 
the grass bank. 

                                                           
16 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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The shoreline within Cell 15B has been highly modified, with multiple stages of reclamation and it is 
difficult to determine long term erosion rates in the absence of the protection structures. It is likely 
that in the absence of the critical structures the shoreline would rapidly retreat to the natural 
equilibrium alignment prior to reclamation.   

15.4 Local considerations 

At the southern end of the shoreline (Cell 15A) there is rip rap, approximately 0.5 to 1 m high. Within 
Cell 15A there is a drain outfall which has rip rap on either side (Figure 15-2B). 

The key structures within Cells 15B and 15C include rock revetment and concrete seawall Figure 
15-2.  

Historic aerial photographs indicate that the shoreline within Cell 15A was first reclaimed between 
1943 and 1961 and then further reclaimed by 1977. Likewise, the shoreline within Cell 15B was 
reclaimed between 1977 and 1992 and the shoreline within Cell 15C was reclaimed between 1943 
and 1961. 

15.5 Adopted component values 

Adopted component values are presented within Table 15-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).  
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Table 15-1 Adopted component values for cells along the Tauranga West shoreline.  

Site 15. Tauranga West 

Cell 15A 15B 15C 

Cell centre (NZTM) 
E 1878082 1878846 1879060 

N 5823257 5824360 5825667 

Morphology Consolidated Consolidated Consolidated 

Geology Reclamation fill Reclamation fill Reclamation fill 

Exposure (average fetch/direction) 1 km (NW) 1 km (W) 2 km (SW) 

State 
Partially protected 

No CEHA - Protected by critical 
consented structures (refer to section 

4.6.4 main report) 

No CEHA - Protected by critical 
consented structures (refer to section 

4.6.4 main report) 

Short-term (m) 

Min 0 

Mode 0 

Max 0 

Dune/Cliff elevation (m above toe or scarp) 

Min  1 

Mode 1.5 

Max 1.8 

Stable angle (deg) 

Min 30 

Mode 32 

Max 34 

Long-term (m/yr)    

Min  -0.05 

Mode -0.02 

Max 0 

Closure slope (beaches)/SLR response factor (cliffs) 

Min 0.1 

Mode 0.2 

Max 0.3 
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15.6 Coastal erosion hazard assessment 

Coastal erosion hazard distances for Tauranga West are presented within Table 15-2 and an 
overview map in Figure 15-4. Histograms of individual components and resultant erosion hazard 
distances using a Monte Carlo technique are shown in Appendix B. For the purpose of this 
assessment all coastal erosion protection structures have been ignored (refer to main report Section 
4.5.4). 

The current P66% erosion hazard distance for the entire Tauranga West shoreline is -3 m. The future 
P5% erosion hazard for 1.6 m SLR in 2130 is up to -11 m.  

Table 15-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

Ta
u

ra
n

ga
 W

e
st

 

15A 

Current (2030) 0.03 -2 -3 -3 -3 -3 -4 

50yr (2080) 

0.12 -2 -3 -4 -5 -5 -6 

0.2 -2 -4 -4 -5 -6 -6 

0.4 -2 -4 -4 -6 -6 -7 

0.6 -2 -4 -4 -6 -7 -7 

100yr (2130) 

0.22 -2 -4 -5 -7 -8 -9 

0.6 -2 -5 -5 -8 -9 -10 

0.8 -2 -5 -6 -9 -9 -10 

1.25 -2 -5 -6 -9 -10 -11 

1.6 -2 -5 -6 -10 -11 -12 

15B 

Current (2030) 0.03 

No CEHA - Protected by critical consented structures (refer to 
section 4.6.4 main report) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

15C 

Current (2030) 0.03 

No CEHA - Protected by critical consented structures (refer to 
section 4.6.4 main report) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 



15B

16A

14C

16C

16B

15C

14D

15A

14F
14G

14
E

Sourced from the LINZ Data Service and licensed for re-use under the Creative Commons Attribution 3.0 New Zealand licence
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16 Tauranga East 

16.1 Site description  

The Tauranga East shoreline is located along the eastern side of Tauranga City Centre. The entire 
shoreline has an easterly aspect and comprises approximately 2.7 km of low banks and 1.6 km of 
coastal cliffs. The site is split into 6 cells based on differences in morphology, state and shoreline 
elevation (Figure 16-1). Most of the shoreline faces towards east and is exposed to winds from the 
northeast around to the southeast. 

 

Figure 16-1 Location and cell extent for the Tauranga East shoreline within Tauranga Harbour. 

At the northern end, where the shoreline runs parallel to The Strand, there are extensive protection 
structures and the shoreline drops almost immediately offshore into a deep channel (Cell 16A). This 
section of the shoreline is heavily modified including significant reclamation. The structures 
protecting the reclaimed land have been identified as critical consented structures and therefore 
this section of shoreline has been excluded from the erosion hazard assessment (see section 4.6.4 in 
main report).  

South from the Matapihi railway bridge are several residential dwellings along the base of a cliff 
(Figure 16-2A). The residential dwellings are located on a narrow section of low land, approximately 
20 m wide from the cliff toe to the edge of the shoreline. Further south the shoreline topography 
rises up to well-vegetated, coastal cliffs that are elevated approximately RL 15 m (Cell 16B). Towards 
the south, the shoreline topography decreases to a height of approximately RL 1.5 m, and runs along 
the front of several residential dwellings and Memorial Park (Cell 16C). 

At the southern end of Memorial Park the topography rises again to a small section of well-
vegetated cliffs, ranging in elevation from RL 13 to 18 m (Cell 16D) (Figure 16-2B). Multiple 
residential dwellings are situated near the cliff crest. South from the cliffs the shoreline topography 
decreases to a bank, ranging in elevation from RL 1 to 2 m (Cell 16E). The bank is mostly protected 
with a variety of protection structures and runs along the front of residential properties and Saint 
Mary’s primary school (Figure 16-2C). From Burrow Street to the Harini Bridge the shoreline is 
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characterised by small coastal cliffs, ranging in elevation from RL 2.5 to 5 m (Cell 16F). The cliffs are 
mostly vegetated with overhanging pohutukawa trees, shrubs and grass (Figure 16-2D).  

 

Figure 16-2 Site photos for Tauranga East. (A) Dwellings along the base of cliffs within Cell 16B, (B) well-
vegetated cliff within Cell 16D, (C) unconsolidated shoreline (Cell 16E), (D) low cliffs (Cell 16F).  

16.2 Geology  

The geological map of the area17 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess. 

 Holocene river deposits: Alluvial gravel, sand, silt, mud and clay, with local peat.  

 Chimp Formation: Non-welded, poorly consolidated rhyolite ignimbrite, with minor fall 
deposits.  

Field observations of cliff exposures include interbedded ash layers to the top of the cliffs and 
reworked ignimbrites at the base of the cliffs.   

Existing slope angles in this area are between 5° to 20° in the unconsolidated areas, and between 
20° to 50° in areas of banks or low cliffs. The range of stable slope angles for Tauranga East are 
shown in Table 16-1 below. 

                                                           
17 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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The failure types observed around Tauranga East were typically shallow surface failures. The 
likelihood of deep seated movement is low to moderate.  

16.3 Coastal processes  

The cells south from Cell 16B are all fronted with shallow intertidal flats which are likely to dissipate 
some wave energy. Based on regression analysis at several locations along the unconsolidated 
sections, Cells 16C and 16E are retreating on average at -0.1 and -0.15 m/yr, respectively. There is 
limited data for the consolidated sections (Cells 16D and 16F), due to overhanging trees and the 
presence of protection structures. However, based on regression analysis within Cell 16F it is 
assumed that the cliffs are retreating at a slightly lower rate (average of -0.05 m/yr).  

Based on a 1.5 km fetch from the east, the theoretical significant wave height is estimated to be 0.7 
m. Based on model results the short term storm cut within Cells 16C and 16E is estimated to range 
from 2 to 5 m.  

Due to the relatively sheltered exposure, the SLR response factors for the sections of consolidated 
shoreline range from 0.1 to 0.3. 

16.4 Local considerations 

Almost the entire shoreline is fronted by protection structures. The northern end is the most 
extensively modified, with the land around the southern section of the carpark being reclaimed 
between 1943 and 1961. The northern section of the carpark was further reclaimed between 1961 
and 1977 (Cell 16A). Structures along Cell 16A are recognised as critical consented structures (Figure 
16-3A). 

Within Cell 16C there are a variety of seawalls, including a timber seawall along the front of 
Memorial Park which is approximately 1 m high (Figure 16-3B). Cell 16E also has a variety of 
seawalls, with most being ad-hoc and in deteriorating condition (Figure 16-3C). There is also a rock 
wall that runs along the cliff toe within Cell 16F. The wall is approximately 1 m high with evidence of 
scour behind the structure (Figure 16-2D).   

 

Figure 16-3 Examples of protection structures along the Tauranga East shoreline. (A) Concrete seawall (Cell 
15A), (B) timber seawall along Memorial Park (Cell 15B), (C) rock wall around St Mary’s primary school (Cell 
16E).  
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16.5 Adopted component values 

Adopted component values are presented within Table 16-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).  
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Table 16-1 Adopted component values for the cells along Tauranga East.  

Site 16. Tauranga East 

Cell 16A 16B 16C 16D 16E 16F 

Cell centre (NZTM) 
E 1879624 1879486 1879145 1879164 1879200 1879071 

N 5824727 5823781 5823127 5822638 5822179 5821337 

Morphology Consolidated Consolidated Unconsolidated Consolidated Unconsolidated Consolidated 

Geology 
Reclamation fill Matua Subgroup 

Holocene river 
deposits 

Ignimbrite Chimp 
Formation 

Holocene river 
deposits Ignimbrite Chimp Formation 

Exposure (average fetch/direction) 2 km (E) 1 km (E) 2 km (SE) 2 km (SE) 1.5 km (E) 1 km (E) 

State 

No CEHA - Protected 
by critical consented 
structures (refer to 
section 4.6.4 main 

report) 

Protected Protected Natural Protected Protected 

Short-term (m) 

Min 0 2 0 2 0 

Mode 0 3 0 3 0 

Max 0 5 0 5 0 

Dune/Cliff elevation (m above toe or 
scarp) 

Min  14 1 13 1 3 

Mode 15 1.5 17 1.5 4 

Max 16 2 18 2 5 

Stable angle (deg) 

Min 24 30 24 30 24 

Mode 26 32 26 32 26 

Max 50 34 45 34 40 

Long-term (m/yr)    

Min  -0.15 -0.15 -0.1 -0.2 -0.1 

Mode -0.05 -0.1 -0.05 -0.15 -0.05 

Max -0.01 -0.05 -0.01 -0.05 -0.01 

Closure slope (beaches)/SLR response 
factor (cliffs) 

Min 0.1 0.02 0.1 0.02 0.1 

Mode 0.2 0.05 0.2 0.05 0.2 

Max 0.3 0.1 0.3 0.1 0.3 
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16.6 Coastal erosion hazard assessment 

Coastal erosion hazard distances for Tauranga East are presented within Table 16-2 and an overview 
map in Figure 16-4. Histograms of individual components and resultant erosion hazard distances 
using a Monte Carlo technique are shown in Appendix B.  For the purpose of this assessment all 
standard coastal erosion protection structures have been ignored (refer to main report Section 
4.5.4). 

The current P66% ranges from -6 m along the unconsolidated shoreline to -24 m along the cliffs. The 
slightly higher historic erosion rates and greater susceptibility to SLR along the unconsolidated 
shorelines, results in a larger future erosion hazard along the unconsolidated shorelines compared to 
the adjacent cliffs. For the P5% for 1.6 m SLR in 2130 the erosion hazard ranges from -22 m to -47 m 
for the cliffs and is up to -65 m for the unconsolidated sections. 

Table 16-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2150 timeframes. 

Site Cell Timeframe 
SLR 
(m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

Ta
u

ra
n

ga
 E

as
t 

16A 

Current 
(2030) 0.03 

No CEHA - Protected by critical consented structures (refer to section 4.6.4 
main report) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

16B 

Current 
(2030) 0.03 -13 -20 -23 -32 -34 -36 

50yr (2080) 

0.12 -14 -24 -26 -36 -39 -42 

0.2 -14 -24 -27 -37 -39 -43 

0.4 -14 -25 -28 -38 -41 -44 

0.6 -15 -25 -28 -38 -41 -45 

100yr (2130) 

0.22 -15 -27 -30 -41 -45 -49 

0.6 -15 -29 -32 -44 -48 -53 

0.8 -15 -30 -33 -45 -49 -54 

1.25 -15 -31 -34 -46 -51 -56 

1.6 -16 -31 -34 -47 -52 -57 

16C 
Current 
(2030) 0.03 -4 -6 -6 -7 -8 -8 
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Site Cell Timeframe 
SLR 
(m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 
Ta

u
ra

n
ga

 E
as

t 

16C 

50yr (2080) 

0.12 -7 -10 -11 -13 -14 -16 

0.2 -8 -12 -13 -15 -16 -18 

0.4 -10 -15 -16 -21 -23 -27 

0.6 -13 -19 -20 -27 -31 -37 

100yr 
(2130) 

0.22 -9 -15 -16 -20 -21 -23 

0.6 -14 -22 -23 -29 -33 -38 

0.8 -16 -25 -27 -36 -40 -47 

1.25 -21 -32 -35 -50 -58 -68 

1.6 -25 -38 -41 -61 -72 -85 

16D 

Current 
(2030) 0.03 -14 -24 -26 -35 -37 -41 

50yr (2080) 

0.12 -17 -27 -29 -38 -40 -45 

0.2 -17 -27 -29 -38 -41 -45 

0.4 -17 -28 -30 -39 -42 -46 

0.6 -17 -28 -30 -39 -42 -47 

100yr 
(2130) 

0.22 -16 -29 -32 -41 -44 -48 

0.6 -17 -31 -33 -43 -46 -50 

0.8 -17 -31 -34 -44 -47 -51 

1.25 -17 -32 -34 -44 -48 -53 

1.6 -17 -32 -35 -45 -49 -54 

16E 

Current 
(2030) 0.03 -4 -6 -7 -8 -8 -9 

50yr (2080) 

0.12 -7 -12 -13 -16 -17 -19 

0.2 -8 -14 -15 -18 -19 -21 

0.4 -11 -17 -19 -23 -26 -29 

0.6 -13 -21 -22 -29 -33 -39 

100yr 
(2130) 

0.22 -9 -18 -20 -25 -27 -29 

0.6 -14 -25 -27 -34 -38 -43 

0.8 -16 -29 -31 -40 -45 -52 

1.25 -22 -36 -39 -54 -62 -73 

1.6 -26 -42 -45 -65 -76 -90 

16F 

Current 
(2030) 0.03 -4 -7 -8 -10 -11 -12 

50yr (2080) 

0.12 -5 -10 -10 -13 -14 -16 

0.2 -6 -10 -11 -14 -15 -16 

0.4 -6 -10 -11 -15 -16 -18 

0.6 -6 -11 -12 -15 -17 -19 
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Site Cell Timeframe 
SLR 
(m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

 16F 
100yr 
(2130) 

0.22 -6 -12 -13 -17 -19 -22 

0.6 -6 -13 -14 -19 -21 -24 

0.8 -6 -14 -15 -20 -22 -25 

1.25 -6 -14 -16 -21 -24 -27 

1.6 -7 -15 -16 -22 -24 -28 
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17 Waimapu 

17.1 Site description 

The Waimapu shoreline is located approximately 3 km south from the Tauranga City centre and 
surrounds the entire Waimapu estuary. The shoreline comprises approximately 1 km of cliffs and 6 
km of low-lying estuarine shoreline. The site is split into 11 cells based on differences in morphology, 
exposure and shoreline elevation (Figure 17-1). The Waimapu estuary is a relatively sheltered 
environment characterised by shallow intertidal flats and has an average fetch distance of 1.5 km. 

 

Figure 17-1 Location and extent of Waimapu shoreline within Tauranga Harbour.  

On the north-western side of Hairini Bridge the shoreline wraps around the front Silver Birch Holiday 
Park and several residential dwellings (Cell 17A). Cell 17A is exposed to winds from the west around 
to the south. The shoreline elevation ranges from RL 3 to 5 m and is characterised by various 
protection structures, mostly concrete seawalls. At the northern extent of Waimapu Bay (Cell 17B), 
the shoreline reduces in elevation and is orientated towards the southwest around to the southeast 
(Figure 17-2B). 

Below Tanner Street is a section of southeast facing cliffs, ranging in elevation from RL 16 to 18 m 
(Cell 17C). Further southwest from the cliffs the shoreline wraps around to a predominately 
eastward orientation (Cell 17D). The shoreline within Cell 17D is mostly characterised by low banks, 
ranging in elevation from RL 1 to 3 m (Figure 17-2A). Cell 17D also has a highly modified section of 
shoreline fronting the reclaimed land within the Fraser Cove complex. This section has been 
identified as a critical structure and therefore has been excluded from the erosion hazard 
assessment (see section 4.6.4 in main report). Towards the south the shoreline is low-lying 
estuarine, with mangroves and salt marsh, particularly around the Waimapu River mouth (Cell 17E) 
(Figure 17-2D).  

East from the Waimapu River mouth is a section of vegetated, northwest-facing cliffs, ranging in 
elevation from RL 8 to 10 m (Cell 17F) (Figure 17-2C). The river channel runs approximately 5 m from 
the cliff toe. The shoreline wraps around to the eastern side of College Place, where it drops in 
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elevation to approximately RL 1 to 2 m (Cell 17F1). The shoreline continues to wraps around a 
sheltered bay and is characterised by a low-lying estuarine area (Cell 17G).  

The shoreline around Hairini is characterised by a section of low bank, ranging in elevation from RL 2 
to 4 m (Cell 17H). As the shoreline wraps around Hairini the shoreline elevation rises to cliffs, ranging 
in elevation from RL 5 to 9 m (Cell 17I), and then drops in elevation on the western side of the Hairini 
Bridge (Cell 17J). The shoreline is exposed to winds from the north and west, with an average fetch 
of 1.3 km from the northwest.  

 

Figure 17-2 Site photos for Waimapu. (A) Low-lying shoreline with Fraser Street in the background (Cell 17D), 
(B) consolidated shoreline backed by residential dwellings (Cell 17B), (C) cliffs along the Waimapu River channel 
(Cell 17F), (D) low-lying estuarine shoreline at the edge of Waimapu River channel (Cell 17E).  

17.2 Geology  

The geological map of the area18 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 

terraces; includes minor fan deposits and loess. 

 Chimp Formation: Non-welded, poorly consolidated rhyolite ignimbrite, with minor fall 

deposits.  

 Holocene river deposits: Alluvial gravel, sand, silt, mud and clay, with local peat.  

Field observations were in line with the published geology.   

                                                           
18 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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Existing slope angles in this area are between 5° to 20° in the low estuarine, and between 15° to 50° 
in areas of banks or low cliffs. The range of stable slope angles for Waimapu are shown in Table 17-1. 

The failure types observed around Waimapu were typically shallow surface failures. The likelihood of 
deep seated movement is low to moderate.  

17.3 Coastal processes  

The shoreline around the Waimapu estuary is mostly sheltered with limited fetch and shallow 
intertidal flats. However, one section of the shoreline that is exposed to relatively strong tidal 
currents is the southwest-facing shoreline around Silver Birch Holiday Park (Cell 17A), where the 
main tidal channel, which flows under the Hairini Bridge, runs adjacent to the shoreline. Due to the 
presence of protection structures it is difficult to determine long term erosion rates. Based on the 
exposure the average erosion rate is estimated to be -0.08 m/yr.  

Based on the regression analysis the average erosion rate within Cell 17C is -0.05 m/yr. Due to the 
similar exposure the rates are assumed the same for Cells 17B and 17D (Table 17-2).  

The presence of mangroves along the east-facing shoreline indicates that it is a relatively low energy 
environment within Cell 17E. The low-lying estuarine shoreline landward from the mangroves has 
shown no erosion since 1943.  

Field observations indicate that the cliff shoreline below College Place (Cell 17F) is influenced by 
river flows from the Waimapu River mouth, with undercutting evident along the cliff toe. Regression 
analysis shows that the average long term erosion rate is -0.15 m/yr. 

The consolidated grass shoreline within Cell 17F1 is relatively sheltered with an average long term 
erosion rate of -0.05 m/yr.  

The low-lying estuarine shoreline within Cell 17G is very sheltered with dense salt marsh and 
mangroves. Historic aerials show no sign of erosion but instead show some seaward expansion of 
the mangroves.   

The cells around Harini (Cells 17H, 17I and 17J) all have similar exposures and based on regression 
analysis the long term erosion rates range from -0.02 to -0.1 m/yr.  

Due to the low fetch exposure, SLR response factors for the consolidated shorelines range from 0.1 
to 0.3 for all of the Waimapu shoreline. 

17.4 Local considerations  

In several locations there has also been land reclamation. Approximately 0.6 ha of land has been 
reclaimed near Burrows Street (around the holiday park). The land was partially reclaimed by 1977 
and further reclaimed by 1992. Sometime between 1943 and 1961 there was also a large section of 
land reclamation along Fraser Street.  

The northern extent of Waimapu has a variety of protection structures, including concrete seawalls 
within Cell 17A and ad-hoc structures within Cell 17B. There is also a concrete seawall along the 
shoreline adjacent to Fraser Street (Cell 17D), which is protecting the reclaimed land and is 
considered a critical structure (see section 4.6.4 in main report).  

Historic aerial photographs also indicate that mangrove expansion and removal has occurred around 
in sections around the Waimapu Estuary.  
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17.5 Adopted component values 

Adopted component values are presented within Table 17-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).  
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Table 17-1 Adopted component values for the cells along the Waimapu shoreline. 

Site 17. Waimapu 

Cell 17A 17B 17C 17D 17E 17F 17F1 17G 17H 17I 17J 

Cell centre 
(NZTM) 

E 1878857 1878746 1878271 1877746 1877567 1878020 1878184 1878303 1878530 1878659 1878902 

N 5821107 5821545 5821212 5821157 5820004 5819869 5819822 5819576 5819576 5820130 5820283 

Morphology Consolidated  Consolidated  Consolidated  Consolidated  
Low-lying 
estuarine 

Consolidated  Consolidated  
Low-lying 
estuarine 

Consolidated  Consolidated  Consolidated  

Geology 
Ignimbrite 
Chimp 
Formation 

Ignimbrite 
Chimp 
Formation 

Ignimbrite 
Chimp 
Formation 

Matua 
Subgroup 

Matua 
Subgroup 

Matua 
Subgroup 

Matua 
Subgroup 

Matua 
Subgroup 

Matua 
Subgroup 

Matua 
Subgroup 

Matua 
Subgroup 

Exposure (average 
fetch/direction) 

1 km (SW) 1 km (S) 1 km (SE) 1 km (east) 1 km (NE) 1 km (N) 1 km (NE) 1.5 km (N) 1 km (NW) 1 km (NW) 1 km (NW) 

State Protected 
Partially 
protected 

Partially 
protected 

Natural Natural Natural Natural Natural 
Partially 
protected 

Partially 
protected 

Natural 

Short-term (m) 

Min 0 0 0 0 

 No CEHA  
(Refer to 

future 
MHWS 
layer in 

Stephens, 
2018) 

0 0 

 No CEHA  
(Refer to 

future 
MHWS 
layer in 

Stephens, 
2018) 

0 0 0 

Mode 0 0 0 0 0 0 0 0 0 

Max 0 0 0 0 0 0 0 0 0 

Dune/Cliff 
elevation (m 
above toe or 
scarp) 

Min  2 1 16 0.5 8 2 2 5 1 

Mode 3 2 17 1 9 3 3 7 1.5 

Max 5 3 18 2 10 4 4 9 2 

Stable angle 
(deg) 

Min 24 24 24 24 24 24 24 24 24 

Mode 26 26 26 26 26 26 26 26 26 

Max 35 35 35 50 35 35 35 35 35 

Long-term 
(m/yr)    

Min  -0.1 -0.1 -0.1 -0.1 -0.2 -0.1 -0.1 -0.1 -0.1 

Mode -0.08 -0.05 -0.05 -0.05 -0.15 -0.05 -0.05 -0.05 -0.05 

Max -0.02 -0.02 -0.02 -0.02 -0.05 -0.02 -0.02 -0.02 -0.02 

Closure slope 
(beaches)/SLR 
response 
factor (cliffs) 

Min 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Mode 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

Max 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 
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17.6 Coastal erosion hazard assessment 

Coastal erosion hazard distances for Waimapu are presented within Table 17-2 and an overview map 
in Figure 17-4. Histograms of individual components and resultant erosion hazard distances using a 
Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all coastal 
erosion protection structures have been ignored (refer to main report Section 4.5.4). 

The current P66% erosion hazard ranges from -2 m along the sheltered low-lying shoreline within Cell 
17D, to -30 m along the high cliffs within Cell 17C.  

The future P5% erosion hazard for 1.6 m SLR in 2130 ranges from -18 m to -49 m in the areas where 
higher historic rates have occurred (Cell 17F).  

Due to the presence of salt marsh and mangroves within the low-lying estuarine areas (Cells 17E and 
17G), there is no current erosion hazard for the shoreline. Inundation as a consequence of SLR is 
likely to be a greater hazard for the low-lying shoreline in the future. 

Table 17-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes.  

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

W
ai

m
ap

u
 

17A 

Current (2030) 0.03 -4 -7 -7 -10 -11 -12 

50yr (2080) 

0.12 -5 -10 -10 -13 -14 -17 

0.2 -5 -10 -11 -14 -15 -18 

0.4 -6 -11 -12 -15 -16 -19 

0.6 -6 -11 -12 -15 -17 -19 

100yr (2130) 

0.22 -7 -13 -14 -18 -19 -21 

0.6 -7 -15 -16 -20 -21 -24 

0.8 -8 -15 -16 -21 -22 -25 

1.25 -8 -16 -17 -22 -24 -27 

1.6 -8 -16 -18 -23 -25 -28 

17B 

Current (2030) 0.03 -2 -4 -5 -6 -7 -7 

50yr (2080) 

0.12 -3 -7 -7 -10 -11 -12 

0.2 -3 -7 -8 -10 -11 -13 

0.4 -4 -8 -8 -11 -12 -14 

0.6 -4 -8 -9 -12 -13 -15 

100yr (2130) 

0.22 -4 -9 -10 -14 -15 -17 

0.6 -5 -10 -11 -16 -17 -20 

0.8 -5 -11 -12 -17 -18 -21 

1.25 -5 -11 -13 -18 -20 -22 

1.6 -5 -12 -13 -19 -21 -24 

17C Current (2030) 0.03 -23 -30 -32 -37 -38 -40 

 

 

 

 



 

138 
 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 
W

ai
m

ap
u

 

17C 

50yr (2080) 

0.12 -24 -32 -33 -38 -40 -42 

0.2 -24 -32 -33 -38 -40 -42 

0.4 -24 -32 -34 -39 -40 -43 

0.6 -24 -32 -34 -39 -40 -43 

100yr (2130) 

0.22 -24 -33 -34 -40 -41 -44 

0.6 -25 -33 -35 -40 -42 -45 

0.8 -25 -33 -35 -41 -42 -46 

1.25 -25 -34 -35 -41 -43 -47 

1.6 -25 -34 -36 -41 -43 -47 

17D 

Current (2030) 0.03 -1 -2 -3 -4 -4 -5 

50yr (2080) 

0.12 -2 -5 -5 -8 -8 -10 

0.2 -2 -5 -6 -8 -9 -10 

0.4 -2 -6 -6 -9 -10 -12 

0.6 -2 -6 -7 -10 -11 -13 

100yr (2130) 

0.22 -3 -7 -8 -12 -13 -15 

0.6 -4 -9 -10 -14 -15 -18 

0.8 -4 -9 -10 -15 -16 -19 

1.25 -4 -10 -11 -16 -18 -21 

1.6 -4 -10 -11 -17 -19 -22 

17E 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

17F 

Current (2030) 0.03 -13 -18 -19 -22 -23 -24 

50yr (2080) 

0.12 -16 -24 -25 -30 -31 -33 

0.2 -16 -25 -26 -31 -32 -35 

0.4 -17 -26 -28 -33 -34 -37 

0.6 -17 -27 -29 -34 -36 -39 

100yr (2130) 

0.22 -19 -30 -32 -38 -40 -43 

0.6 -20 -34 -36 -43 -45 -50 

0.8 -21 -35 -37 -45 -47 -52 

1.25 -21 -36 -39 -48 -51 -56 

1.6 -21 -37 -40 -49 -53 -59 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 
W

ai
m

ap
u

 

17F1 

Current (2030) 0.03 -2 -3 -4 -5 -5 -5 

50yr (2080) 

0.12 -3 -6 -6 -8 -9 -10 

0.2 -3 -6 -7 -9 -10 -11 

0.4 -4 -7 -7 -10 -11 -12 

0.6 -4 -7 -8 -11 -12 -13 

100yr (2130) 

0.22 -5 -8 -9 -13 -14 -15 

0.6 -5 -10 -11 -15 -16 -18 

0.8 -5 -10 -11 -16 -17 -20 

1.25 -6 -11 -12 -17 -19 -21 

1.6 -6 -11 -12 -18 -20 -23 

17G 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

17H 

Current (2030) 0.03 -4 -6 -6 -8 -9 -10 

50yr (2080) 

0.12 -5 -9 -9 -12 -13 -15 

0.2 -5 -9 -10 -12 -13 -15 

0.4 -6 -9 -10 -13 -14 -16 

0.6 -6 -10 -11 -14 -15 -17 

100yr (2130) 

0.22 -6 -11 -12 -16 -17 -19 

0.6 -7 -12 -13 -18 -19 -22 

0.8 -7 -13 -14 -19 -20 -23 

1.25 -7 -13 -15 -20 -22 -25 

1.6 -8 -14 -15 -21 -23 -27 

17I 

 

Current (2030) 0.03 -8 -13 -14 -17 -19 -21 

50yr (2080) 

0.12 -10 -16 -17 -21 -22 -24 

0.2 -10 -16 -17 -21 -23 -25 

0.4 -11 -17 -18 -22 -23 -26 

0.6 -11 -17 -18 -22 -24 -27 

100yr (2130) 

0.22 -11 -18 -19 -24 -26 -29 

0.6 -12 -20 -21 -26 -28 -32 

0.8 -12 -20 -21 -27 -29 -33 

1.25 -12 -21 -22 -28 -31 -34 

1.6 -12 -21 -23 -29 -32 -36 

17J 
Current (2030) 0.03 -2 -3 -4 -5 -5 -5 

0.12 -3 -6 -6 -9 -9 -10 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

50yr (2080) 

0.2 -3 -6 -7 -9 -10 -11 

0.4 -3 -7 -7 -10 -11 -12 

0.6 -4 -7 -8 -11 -12 -13 

100yr (2130) 

0.22 -4 -8 -9 -13 -14 -15 

0.6 -5 -10 -11 -15 -16 -19 

0.8 -5 -10 -11 -16 -17 -20 

1.25 -5 -11 -12 -17 -19 -22 

1.6 -5 -11 -12 -18 -20 -23 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



17
E

18B

16
F

17B

17F

17D

17
I

17A

18A

17H

17J

17C

17F
1

17
E

17G

19A

Sourced from the LINZ Data Service and licensed for re-use under the Creative Commons Attribution 3.0 New Zealand licence

LEGEND

Cell Extent

Baseline (2014-2017)

Critical structures

2030 (current) - P66%

2030 (current) - P5%

2080 - 0.4m SLR - P66%

2080 - 0.6m SLR - P66%

2080 - 0.6m SLR - P5%

2130 - 0.8m SLR - P66%

2130 - 1.25m SLR - P66%

2130 - 1.25m SLR - P5%

2130 - 1.6m SLR - P5%

No CEHA assessed (refer
to future MHWS)

Future MHWS7 - 1.6m
SLR

! 0

Tauranga Harbour Coastal Erosion Assessment
Erosion Hazard Overview

1:9,000
1001628.1000

CEHA OverviewFINAL.mxd

RHAU Dec.18- Aerial photograph sourced from the LINZ Data Service (dated 2015)
- Coastal Erosion Hazard Areas (CEHA) are offset from the baseline (2014-2017)
- Refer to Stephens, 2018 for all MHWS7 scenarios 

105 Carlton Gore Rd, Newmarket, Auckland

Notes:

www.tonkintaylor.co.nz

SCALE (AT A3 SIZE)

PROJECT No.

ARCFILE

DRAWN
CHECKED
APPROVED

FIGURE No. Rev.
0 0.2 0.4 (km)

A3 SCALE 1:9,000

Pa
th:

 E:
\Fi

na
l s

ha
pe

file
s 2

01
81

21
0\C

EH
A O

ve
rvi

ew
FIN

AL
.m

xd
 D

ate
: 1

1/1
2/2

01
8 T

im
e: 

10
:00

:15
 AM

Site 17: Waimapu

Figure 17-4

Coastal Erosion Hazard Areas



 

142 
 

18 Maungatapu 

18.1 Site description  

Maungatapu is located in between the Waimapu Estuary and Rangataua Bay, 3 km south from 
Tauranga City Centre. The site consists of approximately 3 km of consolidated cliffs and 2 km of low-
lying, unconsolidated shoreline. The site is split into 7 cells based on differences in morphology, 
exposure and elevation (Figure 18-1).  

 

Figure 18-1 Location and extent of the Maungatapu shoreline within Tauranga Harbour.  

The north-western side of Maungatapu is mostly characterised by steep cliffs, ranging in elevation 
from RL 17 to 30 m (Cell 18B) (Figure 18-2A). The cliffs are exposed to winds from the northwest 
around to the northeast, with a maximum fetch of approximately 9 km from Pilot bay, through Stella 
Passage. Multiple residential dwellings are situated approximately 10 to 30 m from the cliff crest 
along this site. Most of the cliff face is densely vegetated, although there are multiple sections 
where large slips have occurred.  

At the north-eastern extent of Maungatapu the shoreline has a north-west to south-east orientation 
and is characterised by cliffs elevated approximately RL 20 m (Figure 18-2B). The shoreline is 
separated by the State Highway 29 Bridge that connects Maungatapu across to Matapihi. On the 
northern side of the bridge, the shoreline is characterised by an unconsolidated beach with a grass 
bank that runs along the front of Maungatapu Marae (Cell 18D) (Figure 18-2C). On the southern side 
of the bridge the shoreline topography gradually rises to cliffs ranging from RL 7 to 27 m (Cell 18E). 
Above the cliffs are residential properties, with dwellings as close as 20 m from the edge. Several 
large slips are evident along the cliff face (Figure 18-2D).  

Towards the south the shoreline topography gradually slopes down to Rotary Park, where the 
shoreline is characterised by a protected grass bank, elevated approximately RL 1 to 2 m (Cell 18F). 
Directly west from Rotary Park is a section of cliffs, ranging in elevation from RL 22 to 25 m (Cell 
18G). Further towards the west, the shoreline is mostly characterised by consolidated grass banks 
(Cell 18H). There is also a small section of low-lying estuarine area which is fronted with mangroves 
(Cell 18H1).  
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Figure 18-2 Site photos for Maungatapu. (A) Northwest-facing cliffs (Cell 18B), (B) cliffs below Ariki Park (Cell 
18C), (C) unconsolidated shoreline in front of Maungatapu Marae (Cell 18D), (D) exposed east-facing cliffs 
(18E). 

18.2 Geology  

The geological map of the area19 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess. 

Field observations of cliff exposures include interbedded ash layers at the top of the cliffs and 
reworked ignimbrites at the base of the cliffs.   

Existing slope angles in this area are between 5° to 20° in unconsolidated areas, and between 30° to 
60° in areas of banks or cliffs. The range of stable slope angles for Maungatapu are shown in Table 
19-1 below. 

The failure types observed around Maungatapu were typically shallow surface failures. The 
likelihood of deep seated movement is low to moderate.  

18.3 Coastal processes  

The north-west facing cliffs are relatively exposed and the tidal channel that drains Waimapu Bay 
runs approximately 20 m from the toe of the cliff. There is evidence of undercutting along the toe of 
the cliff which is most likely due a combination of harbour waves generated from the north and 

                                                           
19 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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strong tidal currents associated with the tidal channel. Due to the presence of vegetation 
overhanging the cliffs it is difficult to determine long term erosion rates from aerial photographs. 
However, based on regression analysis within Cells 18A and 18B the long term erosion rates is -0.1 
m/yr.  Opus (2015) estimate the average long term erosion rate to be -0.12 m/yr within Cell 18A and 
-0.04 m/yr within Cell 18B.Opus (2015) also note the erosion rates along Cell 18B would be higher 
without protection structures.   

The cliffs within Cell 18C are exposed to a smaller fetch compared to Cell 18B and based on field 
observations, Cell 18C appears slightly more stable. Therefore, although the average long term 
erosion rate is estimated to also be -0.1 m/yr, the maximum erosion is estimated to be slightly less 
than Cell 18B (Table 18-1).  

The unconsolidated shoreline in front of the Maungatapu Marae (Cell 18D) is relatively sheltered, 
with the SH29 bridge abutment blocking waves from the northeast and acting as a groyne which 
traps sediment from the littoral drift towards Rangataua Bay. The shoreline has shown accretion 
since construction of the bridge, up until 1992. However there has been some erosion in more 
recent years, resulting in a stable long term state. Based on the 0.5 km fetch from the north, the 
theoretical significant wave height is estimated to be 0.4 m. Based on model results the short term 
storm cut is estimated to range from 1 to 3 m.  

The east-facing cliffs on the southern side of SH29 have large slips which are most likely due to the 
shoreline’s proximity to the tidal channel, where strong tidal currents continually remove slip debris 
and undercut at the toe of the cliff. Based on regression analysis the average long term erosion rate 
is -0.15 m/yr, which is slightly higher than the average estimated by Opus (2015) (-0.11 m/yr). 

Although the eastern side of Rotary Park (Cell 18F) is not situated close to the tidal channel, there is 
evidence of undercutting along the section of unprotected grass bank, which indicates harbour 
waves from the east do periodically reach Rotary Park. Historic aerials photographs show a sand spit 
feature at the tip of Rotary Park which has gradually decreases in size since 1992 and is absent from 
the 2017 shoreline. The original formation of the sand spit suggests that littoral drift is likely to be 
toward the south on the eastern side and northeast on the southern side. It appears that since 
construction of the seawall (north from the spit) there has been erosion of the sand spit. The present 
day shoreline now consists of a seawall around the entire park. In the absence of the seawall, the 
long term erosion rates are estimated to be between -0.05 and -0.1 m/yr and short term storm cut is 
estimated to be between 2 to 8 m.  

The south-facing shoreline is relatively sheltered with the average fetch is less than 1 km from 
Welcome Bay towards the south. In addition, the lack of tidal channels and the presence of 
mangroves indicates a low energy environment. The average long term erosion rate for the cliffs 
within Cell 18G and the low banks within Cell 18H is estimated to be -0.03 m/yr.  

SLR response factors are highest for the northwest-facing cliffs within Cell 18B, ranging from 0.2 to 
0.4, whereas the response factors for the rest of the consolidated shoreline range from 0.1 to 0.3. 

18.4 Local considerations  

Along the toe of the north-west facing cliffs are a variety of ad-hoc protection structures, mostly 
comprising a combination of rip rap (Figure 18-3A) and seawalls (Figure 18-3B) that range in height 
and effectiveness. Protection structures also occur around Rotary Park. At the northern end of the 
park is rip rap and around the remainder of the park is a concrete seawall. The seawall shows 
patches of deterioration and evidence of wave overtopping. Old groynes are also present on the 
south-facing side of Rotary Park.  

Aerial photographs indicate that the grass bank at the end of Ebbtide Way was a saltmarsh/swamp 
area prior to 1977. Whereas the current area has been drained and is now occupied by several 
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residential dwellings. In front of Ebbtide Way and below Taipari St (in front of Esplanade Walkway) 
there has been approximately 100 m of mangrove expansion since 1961. However, the mangroves 
have recently been removed in front of Ebbtide Way and hence there is potential for shoreline 
erosion.   

 

Figure 18-3 Examples of protection structures around Maungatapu. (A) Concrete seawall (Cell 18B), (B) timber 
seawall with rip rap (Cell 18B), (C) concrete seawall around Rotary Park (Cell 18F).  

18.5 Adopted component values 

Adopted component values are presented within Table 18-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).  



 

146 
 

Table 18-1 Adopted component values for the cells around Maungatapu.  

Site 18. Maungatapu 

Cell 18A 18B 18C 18D 18E 18F 18G 18H 18H1 

Cell centre 
(NZTM) 

E 1879359 1880230 1880846 1880931 1881164 1881309 1881103 1880518 1880551 

N 5820358 5821120 5821723 5821588 5821316 5820834 5820763 5820522 5820767 

Morphology 
Consolidated Consolidated Consolidated Unconsolidated Consolidated Unconsolidated Consolidated Consolidated 

Low-lying 
estuarine 

Geology Matua 
Subgroup 

Matua 
Subgroup 

Matua 
Subgroup 

Holocene river 
deposits Matua Subgroup 

Holocene river 
deposits Matua Subgroup Matua Subgroup 

 

Matua 
Subgroup 

Exposure (average 
fetch/direction) 1 km (NW) 5 km (N) 3 km (NE) 0.7 km (NE) 3 km (NE) 4 km (NE) 0.7 km (S) 0.7 km (S) 0.7 km (S) 

State Partially 
protected 

Partially 
protected Unprotected Unprotected Unprotected Protected Unprotected Unprotected Unprotected 

Short-term (m) 

Min 0 0 0 1 0 2 0 0 

No CEHA  
(Refer to 

future MHWS 
layer in 

Stephens, 
2018) 

Mode 0 0 0 2 0 6 0 0 

Max 0 0 0 3 0 8 0 0 

Dune/Cliff 
elevation (m 
above toe or 
scarp) 

Min  2 17 19 1 8 1 22 1 

Mode 2.5 24 19.5 1.5 23 2 24 1.5 

Max 3 30 20 2 27 3 25 2 

Stable angle 
(deg) 

Min 24 24 24 30 24 30 24 30 

Mode 26 26 26 32 26 32 26 32 

Max 50 60 60 34 50 34 45 34 

Long-term 
(m/yr)    

Min  -0.2 -0.2 -0.15 -0.05 -0.2 -0.1 -0.05 -0.05 

Mode -0.1 -0.1 -0.1 0 -0.15 -0.08 -0.03 -0.03 

Max -0.05 -0.08 -0.02 0.07 -0.05 -0.05 -0.02 -0.02 

Closure slope 
(beaches)/SLR 
response factor 
(cliffs) 

Min 0.1 0.2 0.1 0.05 0.1 0.05 0.1 0.1 

Mode 0.2 0.3 0.2 0.08 0.2 0.08 0.2 0.2 

Max 0.3 0.4 0.3 0.1 0.3 0.1 0.3 0.3 
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18.6 Coastal erosion hazard assessment  

Coastal erosion hazard distances for Maungatapu are presented within Table 18-2 and an overview 
map in Figure 18-4. Histograms of individual components and resultant erosion hazard distances 
using a Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all 
coastal erosion protection structures have been ignored (refer to main report Section 4.5.4). 

The current P66% erosion hazard for the cliff ranges from -5 m to -35 m. The future P5% erosion hazard 
for 1.6 m SLR in 2130 ranges from -34 m to -78 m, with the largest potential hazard occurring along 
the exposed northwest-facing cliffs.  

The current P66% erosion hazard for the unconsolidated shoreline is between -3 m and -8 m.  The 
future P5% erosion hazard for 1.6 m SLR in 2130 ranges from -27 m to -40 m.  

Due to the presence of salt marsh and mangroves within Cell 18H1, there is no current erosion 
hazard for the shoreline. Inundation as a consequence of SLR is likely to be a greater hazard for the 
low-lying estuarine shoreline in the future. 

Table 18-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes.  

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

M
au

n
ga

ta
p

u
 

18A 

Current (2030) 0.03 -3 -5 -5 -7 -8 -9 

50yr (2080) 

0.12 -6 -10 -11 -15 -17 -18 

0.2 -6 -11 -12 -16 -18 -20 

0.4 -7 -12 -13 -18 -20 -23 

0.6 -7 -13 -14 -20 -21 -24 

100yr (2130) 

0.22 -8 -15 -17 -24 -26 -28 

0.6 -9 -18 -20 -28 -31 -34 

0.8 -10 -19 -21 -30 -32 -37 

1.25 -10 -20 -22 -33 -36 -41 

1.6 -11 -21 -23 -34 -38 -44 

18B 

Current (2030) 0.03 -13 -25 -30 -51 -58 -66 

50yr (2080) 

0.12 -17 -32 -37 -58 -64 -73 

0.2 -18 -33 -38 -59 -65 -75 

0.4 -20 -36 -40 -61 -68 -79 

0.6 -21 -37 -42 -63 -69 -82 

100yr (2130) 

0.22 -22 -38 -43 -64 -71 -81 

0.6 -25 -44 -48 -70 -77 -88 

0.8 -26 -45 -50 -72 -79 -91 

1.25 -28 -48 -53 -75 -84 -98 

1.6 -28 -50 -55 -78 -86 -101 

18C Current (2030) 0.03 -12 -21 -25 -40 -43 -46 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 
M

au
n

ga
ta

p
u

 

18C 

50yr (2080) 

0.12 -14 -26 -29 -45 -48 -52 

0.2 -14 -26 -30 -46 -49 -53 

0.4 -14 -27 -31 -47 -50 -54 

0.6 -15 -28 -32 -48 -51 -55 

100yr (2130) 

0.22 -16 -30 -34 -50 -54 -58 

0.6 -16 -32 -36 -53 -57 -62 

0.8 -16 -33 -37 -54 -58 -64 

1.25 -16 -35 -38 -55 -60 -66 

1.6 -17 -35 -39 -56 -61 -68 

18D 

Current (2030) 0.03 -1 -3 -3 -4 -4 -5 

50yr (2080) 

0.12 2 -2 -3 -5 -6 -7 

0.2 1 -3 -4 -6 -7 -8 

0.4 -1 -6 -6 -9 -10 -12 

0.6 -3 -8 -9 -12 -13 -16 

100yr (2130) 

0.22 5 -1 -3 -7 -8 -10 

0.6 1 -6 -8 -12 -14 -16 

0.8 -1 -9 -10 -15 -17 -20 

1.25 -6 -15 -16 -22 -24 -29 

1.6 -10 -19 -21 -27 -30 -36 

18E 

Current (2030) 0.03 -10 -26 -30 -48 -53 -60 

50yr (2080) 

0.12 -13 -33 -37 -54 -60 -67 

0.2 -14 -34 -38 -55 -61 -68 

0.4 -14 -35 -39 -57 -63 -71 

0.6 -15 -36 -40 -58 -64 -73 

100yr (2130) 

0.22 -17 -40 -44 -62 -68 -78 

0.6 -19 -43 -47 -65 -72 -84 

0.8 -20 -44 -48 -67 -73 -85 

1.25 -21 -46 -50 -69 -76 -89 

1.6 -21 -47 -51 -70 -77 -90 

18F 

Current (2030) 0.03 -4 -8 -8 -10 -11 -11 

50yr (2080) 

0.12 -7 -11 -12 -14 -15 -16 

0.2 -8 -12 -13 -15 -16 -17 

0.4 -10 -15 -16 -18 -19 -21 

0.6 -13 -18 -18 -21 -22 -25 

100yr (2130) 

0.22 -9 -15 -16 -18 -19 -21 

0.6 -14 -20 -21 -24 -25 -27 

0.8 -16 -23 -23 -27 -28 -31 

1.25 -21 -28 -29 -34 -36 -40 

1.6 -25 -33 -34 -40 -42 -46 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 
M

au
n

ga
ta

p
u

 

18G 

Current (2030) 0.03 -23 -35 -39 -50 -52 -55 

50yr (2080) 

0.12 -25 -36 -40 -52 -54 -57 

0.2 -25 -37 -40 -52 -54 -57 

0.4 -25 -37 -41 -52 -55 -57 

0.6 -26 -37 -41 -53 -55 -58 

100yr (2130) 

0.22 -26 -38 -42 -54 -56 -60 

0.6 -26 -39 -43 -54 -57 -61 

0.8 -26 -39 -43 -55 -57 -61 

1.25 -27 -40 -43 -55 -58 -62 

1.6 -27 -40 -44 -56 -58 -62 

18H 

Current (2030) 0.03 -2 -3 -3 -3 -4 -4 

50yr (2080) 

0.12 -3 -4 -5 -5 -6 -6 

0.2 -3 -5 -5 -6 -6 -7 

0.4 -3 -5 -5 -6 -7 -7 

0.6 -3 -5 -5 -7 -7 -8 

100yr (2130) 

0.22 -4 -6 -6 -8 -8 -9 

0.6 -5 -7 -7 -9 -9 -10 

0.8 -5 -7 -7 -9 -10 -11 

1.25 -5 -7 -8 -10 -11 -12 

1.6 -5 -8 -8 -10 -11 -13 

18H1 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 
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19 Welcome Bay 

19.1 Site description  

The Welcome Bay shoreline is located approximately 700 m south from Maungatapu. The shoreline 
is mostly north-facing and consists of approximately 2 km of cliffs and banks and 1.8 km of low-lying 
estuarine area. The site is split into 5 cells based on differences in exposure, morphology and 
shoreline elevation (Figure 19-1).  

Welcome Bay is a relatively low energy environment with limited fetch and shallow intertidal flats. 
The shoreline is exposed to winds from the northwest around to the northeast, with the average 
fetch from the north being less than 1 km. 

 

Figure 19-1 Location and extent of the Welcome Bay shoreline within Tauranga Harbour.  

The western end of the shoreline is characterised mostly by low-lying estuarine shoreline with dense 
mangrove swamp (Cell 19A). Towards the east the shoreline topography rises to cliffs ranging in 
elevation from RL 6 to 8 m (Cell 19B).  

Cell 19C is characterised by low-lying estuarine shoreline. Where the shoreline runs parallel to 
Welcome Bay Road there is a consolidated grass bank (Cell 19C) (Figure 19-2A). Further east the 
shoreline wraps around the front of the residential dwellings along Forester Drive (Cell 19D). The 
shoreline topography consists of a bank, ranging in elevation from RL 1.5 to 2 m, which gradually 
slopes up to a backshore elevation between RL 5 to 9 m. The shoreline is north-facing and is exposed 
to an average fetch of 1.5 km.  

East from Forester Drive, the shoreline continues around Tye Park, where the shoreline is 
unconsolidated with a small grass bank, elevated approximately RL 1.5 m. South from Tye Park the 
shoreline wraps around a low-lying estuarine area, which covers an area of approximately 2 ha (Cell 
19E). At the northern edge of the mangroves is a sandy berm, elevated approximately RL 0.8 m and 
50 m in length (Figure 19-2D).  
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Figure 19-2 Site photos for Welcome Bay. (A) Mangrove fringe (Cell 19C), (B) grass bank and salt marsh (Cell 
19C), (C) rock wall surrounding Tye Park (Cell 19D), (D) sand berm east from Tye Park (Cell 19E),  

19.2 Geology  

The geological map of the area20 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess. 

 Holocene river deposits: Alluvial gravel, sand, silt, mud and clay, with local peat.  

Field observations were in line with the published geology.   

Existing slope angles for the unconsolidated shoreline range from 5o and 15o and range from 15° to 
35° along the cliffs. The range of stable slope angles for Welcome Bay are shown in Table 19-1 
below. 

The failure types observed around Welcome Bay were typically shallow surface failures. The 
likelihood of deep seated movement is low to moderate.  

19.3 Coastal processes  

Overall the Welcome Bay shoreline is relatively sheltered to coastal processes and shows very little 
erosion since 1943. The shoreline within Cell 19A is very sheltered with mangroves and salt marsh 

                                                           
20 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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protecting the shoreline from most hydrodynamic energy. Historic aerials show no evidence of 
erosion along the shoreline within Cell 19A.  

The most exposed section of the shoreline is the cliffs within Cell 19B. Cell 19B is exposed to a 
maximum fetch of 4.5 km from the northeast, hence wind waves are likely to impact the cliff toe 
during periodic storm events.  Based on regression analysis the average long term erosion rate is -
0.08 m/yr, however this is likely to have been slowed by protection structures.  

Cells 19C and 19D show minimal erosion since 1943. Regression analysis within Cell 19D show an 
average long term erosion rate of -0.04 m/yr (Table 19-1).  

The occurrence of the migrating spit at the northeast end of Tye Park suggests that there is small 
north-eastward littoral drift, which is likely to be driven by the prevailing southwest winds.  

Regression analysis shows slightly larger erosion rates for the unconsolidated shoreline within Cell 
17E (Table 19-1). This is most likely due to the greater exposure from the north and northwest. 
Based on the 2 km fetch from the north, the theoretical significant wave height is estimated to be 
0.7 m. Based on model results the short term storm cut is estimated to range from 1 to 3 m.  

19.4 Local considerations  

There are various protection structures (mostly seawalls) along the front of the residential dwellings 
in both Cell 19B and Cell 19D. The height and condition of the structures was unable to be assessed 
due to limited access. A rock wall, approximately 0.5 to 1 m high, exists around the northern 
shoreline of Tye Park (Figure 19-2C).  

Mangrove expansion and removal has occurred in several locations along the Welcome Bay 
shoreline. Aerial photographs indicate that the mangroves within Cell 19A, Cell 19C and Cell 19E 
have been expanding since 1961. However, the mangroves within Cell 19C were completely 
removed between 2007 and 2014. Historic aerial photographs also show significant changes in the 
land around Tye Park. Prior to 1961 the Tye Park land appears to have been intertidal salt marsh. 
Since 1977, the land has been drained/reclaimed to the present day shoreline. A small section of the 
mangroves directly behind the sandy berm at Tye Park have been removed between 2007 and 2014.  

19.5 Adopted component values 

Adopted component values are presented within Table 19-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).  
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Table 19-1 Adopted component values for the cells within Welcome Bay. 

Site 19. Welcome Bay 

Cell 19A 19B 19C 19C1 19D 19E 19F 

Cell centre (NZTM) 
E 1880136 1880563 1880800 1881125 1881583 1882784 1881879 

N 5819954 5820029 5819918 5819974 5820170 5820567 5820091 

Morphology 
Low-lying 
estuarine Consolidated Low-lying estuarine Consolidated Consolidated Unconsolidated 

Low-lying 
estuarine 

Geology 
Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup 

Holocene river 
deposits Matua Subgroup 

Exposure (average fetch/direction) 0.5 km (E) 2 km (NE) 0.7 km (N) 0.7 km (N) 1.5 km (N) 1.5 km (N) 0.1 km (NE) 

State Natural Protected Natural Natural Protected Protected Natural 

Short-term (m) 

Min 

No current 
erosion hazard 
(refer to future 

MHWS) 

0 

No current erosion 
hazard (refer to 
future MHWS) 

0 0 1 

No current erosion 
hazard (refer to 
future MHWS) 

Mode 0 0 0 2 

Max 0 0 0 3 

Dune/Cliff elevation (m 
above toe or scarp) 

Min  6 0.5 4 1 

Mode 7 2 6 1.5 

Max 8 4 10 1.7 

Stable angle (deg) 

Min 24 24 24 30 

Mode 26 26 26 32 

Max 35 35 35 34 

Long-term (m/yr)    

Min  -0.19 -0.07 -0.07 -0.13 

Mode -0.08 -0.04 -0.04 -0.05 

Max -0.05 -0.01 -0.01 -0.03 

Closure slope 
(beaches)/SLR response 
factor (cliffs) 

Min 0.1 0.1 0.1 0.05 

Mode 0.2 0.2 0.2 0.1 

Max 0.3 0.3 0.3 0.15 
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19.6 Coastal erosion hazard assessment 

Coastal erosion hazard distances for Welcome Bay are presented within  

Table 19-2 and an overview map in Figure 19-4. Histograms of individual components and resultant 
erosion hazard distances using a Monte Carlo technique are shown in Appendix B. For the purpose 
of this assessment all coastal erosion protection structures have been ignored (refer to main report 
Section 4.5.4). 

The current P66% erosion hazard ranges from -14 m at the western extent (Cell 19B) to -4 m along Tye 
Park (Cell 19E). The future P5% erosion hazard for 1.6 m SLR in 2130 ranges from -15 m to -42 m.  

The future erosion values are largest within cells 19B and 19E where the historic rates have been 
slightly higher.    

Due to the presence of salt marsh and mangroves within Cell 19A, there is no current erosion hazard 
for the shoreline. Inundation as a consequence of SLR is likely to be a greater hazard for the low-
lying estuarine shoreline in the future.  

Table 19-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

W
e

lc
o

m
e

 B
ay

 

19A 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

19B 

Current (2030) 0.03 -10 -14 -15 -17 -18 -19 

50yr (2080) 

0.12 -13 -19 -20 -24 -26 -28 

0.2 -14 -19 -21 -25 -27 -29 

0.4 -14 -20 -22 -27 -29 -32 

0.6 -14 -21 -22 -28 -30 -33 

100yr (2130) 

0.22 -16 -23 -25 -32 -34 -37 

0.6 -17 -26 -27 -36 -39 -43 

0.8 -17 -26 -28 -38 -41 -45 

1.25 -18 -28 -30 -40 -44 -49 

1.6 -18 -28 -31 -42 -45 -52 

19C Current (2030) 0.03 -1 -4 -5 -7 -8 -9 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

W
e

lc
o

m
e

 B
ay

 

19C 

50yr (2080) 

0.12 -2 -6 -7 -9 -10 -12 

0.2 -2 -6 -7 -10 -11 -12 

0.4 -2 -7 -7 -10 -11 -13 

0.6 -2 -7 -8 -11 -12 -14 

100yr (2130) 

0.22 -3 -8 -9 -12 -13 -15 

0.6 -3 -9 -10 -13 -15 -17 

0.8 -3 -9 -10 -14 -15 -18 

1.25 -3 -9 -11 -15 -16 -20 

1.6 -3 -10 -11 -15 -17 -20 

19D 

Current (2030) 0.03 -7 -12  -18 -20 -22 

50yr (2080) 

0.12 -8 -14 -15 -13 -22 -25 

0.2 -8 -14 -15 -20 -22 -25 

0.4 -8 -14 -15 -21 -22 -26 

0.6 -8 -15 -16 -21 -23 -27 

100yr (2130) 

0.22 -8 -16 -17 -22 -24 -28 

0.6 -9 -17 -18 -24 -26 -29 

0.8 -9 -17 -18 -24 -26 -30 

1.25 -9 -17 -19 -25 -27 -31 

1.6 -9 -18 -19 -25 -28 -32 

19E 

Current (2030) 0.03 -3 -4 -4 -5 -5 -6 

50yr (2080) 

0.12 -4 -7 -7 -10 -11 -12 

0.2 -5 -8 -8 -11 -12 -13 

0.4 -7 -10 -10 -13 -15 -16 

0.6 -8 -12 -13 -16 -17 -20 

100yr (2130) 

0.22 -6 -10 -11 -16 -17 -18 

0.6 -9 -14 -15 -20 -22 -25 

0.8 -10 -16 -17 -22 -24 -29 

1.25 -13 -20 -22 -28 -31 -38 

1.6 -16 -24 -25 -33 -37 -44 

19F 

Current (2030) 0.03 

No current erosion hazard (refer to future MHWS) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 
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20 Te Maunga 

20.1 Site description  

The Te Maunga shoreline is located along the eastern side of Rangatua Bay within Tauranga 
Harbour. The shoreline comprises approximately 1.8 km of low-lying estuarine shoreline, 1.5 km of 
cliffs, and 0.8 km of structure along the oxidation ponds. The site is split into 5 cells based on 
differences in morphology, shoreline elevation and exposure (Figure 20-1).  

 

Figure 20-1 Location and cell extent for the Te Maunga shoreline within Tauranga Harbour.  

The northern end of the site is relatively sheltered and is characterised by a low-lying estuarine area 
(Cell 20A) (Figure 20-2A). Cell 20B consists of reclaimed land including the Te Maunga oxidation 
ponds which are protected by a critical consented structure and therefore this cell been excluded 
from the coastal erosion assessment (see section 4.6.4 in main report).  

Southeast from the oxidation ponds, the shoreline changes to a northwest orientation and is 
characterised by cliffs, ranging in elevation from RL 10 to 18 m (Cell 20C) (Figure 20-2C). The average 
fetch is approximately 2 km from the northwest.  

The shoreline continues to Karikari Point, where the shoreline elevation ranges from 1 to 2 m above 
RL. On the northern side of Karikari Point the shoreline faces directly north and is exposed to a fetch 
less than 1 km (Cell 20D). A small mangrove fringe exists seaward of the bank toe. On the western 
side of Karikari Point the shoreline is exposed to a maximum fetch of 5 km from the west (Cell 20E).  
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Figure 20-2 Site photos of Te Manga shoreline. (A) Low-lying estuarine area (Cell 20A). (B) Te Maunga 
Oxidation ponds (Cell 20B). (C) Northwest-facing cliffs (Cell 20C). (D) Karikari Point (cells 20D and 20E). 

20.2 Geology  

The geological map of the area21 indicates that the site comprises: 

 Holocene swamp deposits: Organic mud, muddy peat and woody peat with minor overbank 
sand, silt and mud. 

 Holocene river deposits: Alluvial gravel, sand, silt, mud and clay, with local peat.  

Field observations of cliff exposures are in line with the published geology.   

Existing slope angles in this area are between 20° to 42° in areas of banks or cliffs. The range of 
stable slope angles Te Maunga are shown in Table 20-1. 

The failure types observed around Te Maunga were typically shallow surface failures. The likelihood 
of deep seated movement is low to moderate.  

20.3 Coastal processes  

Although the northern section of Te Maunga (Cell 20A) is exposed to prevailing winds from the 
southwest, the site is fronted with shallow intertidal flats and the presence of mangroves indicates 
that it is a low energy environment. Historic aerials indicate no shoreline erosion. 

The shoreline within Cells 20C and 20D show minimal change since 1961. Based on regression 
analysis the long term erosion rates are estimated to range from 0 to -0.1 m/yr. Recent expansion of 

                                                           
21 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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the mangroves fronting the shoreline, indicates it is a relatively sheltered environment. Regression 
analysis within Cell 20E indicates long term erosion rates are between -0.1 and -0.2 m/yr. Harbour 
waves generated across the 3 km fetch from west are likely to contribute to erosion of the cliff toe.  

The SLR response factor for the sheltered cells (Cell 20C and Cell 20D) is assumed to be between 0.1 
and 0.3. The SLR response factor for the more exposed shoreline within Cell 20E is assumed to be 
between 0.2 and 0.4.  

20.4 Local considerations  

Historic aerials indicate that the Te Maunga oxidation ponds were constructed sometime between 
1961 and 1992. The concrete structures surrounding the ponds are approximately 1 to 2 m high.  

20.5 Adopted component values 

Adopted component values are presented within Table 20-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).  
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Table 20-1 Adopted component values for the cells around the Te Maunga.  

Site 20. Te Maunga 

Cell 20A 20B 20C 20D 20E 

Cell centre (NZTM) 
E 1884016 1884904 1885147 1884626 1884440 

N 5823541 5822921 5822324 5822046 5822045 

Morphology Low-lying estuarine Consolidated Consolidated Consolidated Consolidated 

Geology 
Holocene swamp deposits Holocene swamp deposits Holocene river deposits Holocene river deposits Holocene river deposits 

Exposure (average fetch/direction) 2 km (SW) 2 km (SW) 2 km (NW) 0.8 km (NW) 3 km (W) 

State Natural 

No CEHA - Protected by 
critical consented 

structures (refer to section 
4.6.4 main report) 

Natural Natural Natural 

Short-term (m) 

Min 

No CEHA  (Refer to future 
MHWS layer in Stephens, 

2018) 

0 0 0 

Mode 0 0 0 

Max 0 0 0 

Dune/Cliff elevation (m 
above toe or scarp) 

Min  10 1.5 1.5 

Mode 15 2 2 

Max 18 2.5 2.5 

Stable angle (deg) 

Min 24 24 24 

Mode 26 26 26 

Max 42 42 42 

Closure slope (beaches)/SLR 
response factor (cliffs) 

Min 0.1 0.1 0.2 

Mode 0.2 0.2 0.3 

Max 0.3 0.3 0.4 

Long-term (m)    

Min  -0.1 -0.1 -0.2 

Mode -0.05 -0.05 -0.15 

Max 0 0 -0.1 
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20.6 Coastal erosion hazard assessment 

Coastal erosion hazard distances for Te Maunga are presented within Table 20-2 and an overview 
map in Figure 20-4. Histograms of individual components and resultant erosion hazard distances 
using a Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all 
coastal erosion protection structures have been ignored (refer to main report Section 4.5.4). 

At the southern extent of Te Maunga the current P66% erosion hazard distance ranges from -5 m 
along the lower banks to -28 m along the cliffs. The future P5% erosion hazard for 1.6 m SLR in 2130 is 
highest within Cell 20C, where it is up to -47 m.  

Due to the presence of salt marsh and mangroves within Cell 20A, there is no current erosion hazard 
for the low-lying estuarine shoreline. Inundation as a consequence of SLR is likely to be a greater 
hazard for the low-lying estuarine shoreline in the future. 

Table 20-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

Te
 M

au
n

ga
 

20A 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

20B 

Current (2030) 0.03 

No CEHA - Protected by critical consented structures (refer to 
section 4.6.4 main report) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

20C 

Current (2030) 0.03 -19 -28 -30 -37 -39 -44 

50yr (2080) 

0.12 -20 -31 -33 -40 -42 -47 

0.2 -20 -31 -33 -40 -43 -48 

0.4 -20 -32 -33 -41 -43 -49 

0.6 -20 -32 -34 -41 -44 -50 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 
Te

 M
au

n
ga

 

20C 100yr (2130) 

0.22 -20 -33 -35 -43 -46 -52 

0.6 -21 -34 -37 -45 -48 -54 

0.8 -21 -35 -37 -45 -49 -55 

1.25 -21 -35 -38 -47 -50 -56 

1.6 -21 -36 -38 -47 -51 -57 

20D 

Current (2030) 0.03 -3 -5 -5 -6 -6 -7 

50yr (2080) 

0.12 -3 -7 -7 -10 -10 -12 

0.2 -3 -7 -8 -10 -11 -12 

0.4 -3 -7 -8 -11 -12 -14 

0.6 -3 -8 -9 -12 -13 -15 

100yr (2130) 

0.22 -3 -9 -10 -14 -15 -16 

0.6 -3 -10 -11 -16 -18 -20 

0.8 -3 -10 -12 -17 -18 -21 

1.25 -3 -11 -12 -18 -20 -23 

1.6 -3 -11 -13 -19 -21 -25 

20E 

Current (2030) 0.03 -4 -6 -6 -7 -8 -9 

50yr (2080) 

0.12 -10 -13 -14 -16 -17 -18 

0.2 -11 -15 -15 -18 -19 -20 

0.4 -12 -17 -18 -21 -23 -25 

0.6 -13 -19 -20 -24 -25 -28 

100yr (2130) 

0.22 -15 -20 -21 -25 -27 -28 

0.6 -18 -26 -27 -33 -35 -38 

0.8 -19 -28 -30 -36 -38 -42 

1.25 -21 -31 -33 -41 -44 -48 

1.6 -22 -33 -35 -44 -48 -53 
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21 Matapihi 

21.1 Site description  

The Matapihi shoreline is located within the southern end of Tauranga Harbour and separates Waipu 
Bay and Rangataua Bay. The shoreline comprises approximately 4.5 km of coastal cliffs and 4 km of 
unconsolidated shoreline. The site is split into 10 cells based on differences in exposure, morphology 
and shoreline elevation (Figure 21-1).  

 

Figure 21-1 Location and cell extent of the Matapihi shoreline within Tauranga Harbour. 

The north-eastern extent of the shoreline is characterised by a low grass bank, ranging in elevation 
from RL 2 to 2.5 m (Cell 21A). South of this area, the shoreline elevation rises to cliffs, ranging in 
elevation from RL 13 to 15 m (Cell 21B) (Figure 21-2A).  The cliffs are orientated towards the 
northwest and are exposed to a maximum fetch of 3 km across shallow intertidal flats.  

Cell 21C comprises sheltered, low-lying estuarine shoreline which faces towards the northeast. 
Mangroves are present along the seaward fringe of the salt marsh. From Maheka Point to the 
Matapihi Railway Bridge the shoreline is unconsolidated and faces towards the northwest with an 
average fetch of 1.5 km (Cell 21D).  

South from the railway bridge is another section of unconsolidated shoreline which faces directly 
west (Cell 21E). Further south the shoreline topography rises in elevation to cliffs, ranging from RL 13 
to 24 m (Cell 21F). The cliffs are orientated towards the southwest with an average fetch of 1.5 km. 
Sections of the cliff face are well-vegetated, while other sections have had large slips, leaving bare 
cliff face (Figure 21-2B).  

South from the cliffs, the shoreline drops in elevation to an unconsolidated beach, elevated 
approximately RL 1 to 2 m (Cell 21G). At the southern end of Cell 21G is the State Highway 29 Bridge. 
The shoreline is exposed to an average fetch of 2 km from the southwest.  

East from the bridge is a section of southeast-facing cliffs, ranging in elevation from RL 12 to 18 m 
(Cell 21H) (Figure 21-2C). The cliffs extend to Oruamatua Point and run adjacent to a tidal channel 
which is as close as 20 m from the cliff toe in sections (Figure 21-2C). Large slips are evident along 
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the cliff face. Northeast from Oruamatua Point, the shoreline drops in elevation to a very sheltered 
low-lying estuarine area fronted by salt marsh and mangroves (Cell 21I) (Figure 21-2D).  

 

Figure 21-2 Site photos for Matapihi. (A) Consolidated, northwest-facing shoreline (Cell 21A). (B) Slips along 
southwest-facing cliffs (Cell 21F). (C) Slips along south-facing cliffs (Cell 21H). (D) Oruamatua Point with low-
lying estuarine shoreline behind (Cell 21I).  

21.2 Geology  

The geological map of the area22 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess. 

 Holocene river deposits: Alluvial gravel, sand, silt, mud and clay, with local peat.  

Field observations of cliff exposures are in line with the published geology.   

Existing slope angles in this area are between 5° to 20° along the unconsolidated shoreline, and 
between 20° to 60° in areas of banks or cliffs. The range of stable slope angles for Matapihi are 
shown in Table 21-1 below. 

The failure types observed around Matapihi were typically shallow surface failures. The likelihood of 
deep seated movement is low to moderate.  

21.3 Coastal processes 

The northern extent of Matapihi is relatively sheltered due to the shallow intertidal flats and small 
fetch within Waipu Bay. Based on regression analysis the average erosion rate for the northwest-

                                                           
22 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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facing banks and cliffs (Cell 21A and Cell 21B) is estimated to be -0.05 m/yr. The shoreline within Cell 
21C shows very little change since 1943, except some mangrove expansion.  

Cell 21D has a more exposed orientation and based on regression analysis the average long term 
erosion rate is -0.1 m/yr. The formation of Maheka Point suggests there is littoral drift towards the 
northeast.  

Historic shorelines show large variation in the shoreline position for Cell 21E. This may be associated 
with tidal flows around the railway bridge causeway. Regression analysis indicates an average long 
term erosion rate of -0.15 m/yr.  

Due to overhanging trees it is difficult to determine the long term cliff erosion within Cell 21F, 
however field observations suggest that erosion rates are relatively high. Based on the similar 
exposure the long term erosion rate for the cliffs within Cell 12F is assumed to be the same as the 
cliffs within Cell 12H (ranging from -0.1 to -0.25 m/yr).  

The adjacent unconsolidated shoreline (Cell 21G) shows erosion rates ranging from -0.18 to -0.25 
m/yr. A combination of strong tidal currents and wind waves, generated by prevailing winds from 
the southwest, are likely to contribute to the shoreline erosion. Based on the 2.5 km fetch from the 
southwest at Cell 21G, the theoretical significant wave height is estimated to be 1 m. Based on 
model results the short term storm cut is estimated to range from 2 to 5 m.  

Regression analysis across several points within Cell 21H indicates long term erosion rates ranging 
from -0.1 to -0.25 m/yr. This is also consistent with the average erosion rate estimated by Opus 
(2015) (-0.21 m/yr). The high erosion rates are most likely due to strong tidal currents associated 
with the tidal channel that runs adjacent to the cliff toe, and due to small wind waves generated 
from the south and southeast.  

Long term erosion rates drop significantly for the shoreline north of Oruamatua Point (Cell 21I). The 
Point partially shelters the shoreline and subsequently the low energy environment has resulted in 
mangrove expansion with no evidence of shoreline erosion.  

SLR response factors for the northern side of Matapihi are estimated to range from 0.1 to 0.3 due to 
the relatively sheltered exposure, whereas response factors for the southwest-facing cliffs are 
estimated be between 0.2 and 0.4 due to the large fetch exposure.  

21.4 Local considerations  

As part of the construction of the Southern Pipeline from Memorial Park across to Matapihi there as 
been a small section of  land reclamation within Cell 21E.  

Historic aerials show that since at least 1992 mangrove expansion has occurred along the sheltered 
sections on both the northern and southern side of Matapihi.  

21.5 Adopted component values 

Adopted component values are presented within Table 21-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).  
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Table 21-1 Adopted component values for the cells around Matapihi.  

Site 21. Matapihi 

Cell 21A 21B 21C 21D 21E 21F 21G 21H 21I 

Cell centre 
(NZTM) 

E 1884332 1882356 1881467 1880742 1880547 1880708 1881167 182328 1883010 

N 5825143 5823712 5823730 5823946 5823671 5822974 5822237 5822551 5823786 

Morphology 
Consolidated Consolidated 

Low-lying 
estuarine Unconsolidated Unconsolidated Consolidated Unconsolidated Consolidated 

Low-lying 
estuarine 

Geology 
Matua Subgroup Matua Subgroup 

Matua 
Subgroup 

Holocene river 
deposits 

Holocene river 
deposits Matua Subgroup 

Holocene river 
deposits Matua Subgroup 

Matua 
Subgroup 

Exposure (average 
fetch/direction) 2.5 km (NW) 2.5 km (NW) 1 km (NE) 1.5 km (NW) 1 km (W) 1.5 km (SW) 2 km (SW) 2 km (SE) 2 km (SE) 

State Natural Natural Natural Natural Natural Natural Natural Natural Natural 

Short-term (m) 

Min 0 0 

No CEHA  
(Refer to 

future MHWS 
layer in 

Stephens, 
2018) 

1 1 0 2 0 

No CEHA  
(Refer to 

future 
MHWS 
layer in 

Stephens, 
2018) 

Mode 0 0 2 2 0 3 0 

Max 0 0 3 3 0 5 0 

Dune/Cliff 
elevation (m 
above toe or 
scarp) 

Min  2 13.9 0.5 1 12.5 1 12 

Mode 2.2 14.5 1 1.2 19 1.5 15 

Max 2.6 15 1.5 1.5 23.8 1.7 18 

Stable angle 
(deg) 

Min 24 24 30 30 24 30 24 

Mode 26 26 32 32 26 32 26 

Max 40 40 34 34 60 34 50 

Long-term (m)    

Min  -0.1 -0.1 -0.12 -0.25 -0.25 -0.25 -0.25 

Mode -0.05 -0.05 -0.1 -0.15 -0.2 -0.21 -0.2 

Max -0.02 -0.02 -0.08 -0.1 -0.1 -0.18 -0.1 

Closure slope 
(beaches)/SLR 
response factor 
(cliffs) 

Min 0.1 0.1 0.05 0.05 0.2 0.05 0.1 

Mode 0.2 0.2 0.1 0.1 0.3 0.1 0.2 

Max 0.3 0.3 0.2 0.2 0.4 0.25 0.3 



 

169 
 

21.6 Coastal erosion hazard assessment 

Coastal erosion hazard distances for Matapihi are presented within  

Table 21-2 and an overview map in Figure 21-B. Histograms of individual components and resultant 
erosion hazard distances using a Monte Carlo technique are shown in Appendix B. For the purpose 
of this assessment all coastal erosion protection structures have been ignored (refer to main report 
Section 4.5.4). 

The current P66% erosion hazard ranges from -4 m on the unconsolidated shorelines (Cell 21D) to -24 
m along the high cliffs.   

The future P5% erosion hazard for 1.6 m SLR in 2130 is also highest along the cliffs, particularly the 
cliffs within Cell 21F and Cell 21H (up to -81 m). The high erosion hazard in these areas is due to the 
relatively high long term erosion rates, large fetch exposures and expected response to SLR.   

Due to the presence of salt marsh and mangroves within Cell 21C and Cell 21I, there is no current 
erosion hazard for the shoreline. Inundation as a consequence of SLR is likely to be a greater hazard 
for the low-lying estuarine shoreline in the future.  

Table 21-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

M
at

ap
ih

i 

21A 

Current (2030) 0.03 -3 -4 -5 -6 -6 -7 

50yr (2080) 

0.12 -4 -7 -8 -10 -10 -11 

0.2 -4 -7 -8 -10 -11 -12 

0.4 -4 -8 -9 -11 -12 -13 

0.6 -4 -8 -9 -12 -13 -14 

100yr (2130) 

0.22 -6 -10 -10 -14 -15 -17 

0.6 -6 -11 -12 -16 -18 -20 

0.8 -6 -11 -12 -17 -19 -21 

1.25 -6 -12 -13 -18 -20 -23 

1.6 -6 -12 -13 -19 -21 -24 

21B 

Current (2030) 0.03 -18 -24 -26 -31 -33 -34 

50yr (2080) 

0.12 -19 -27 -29 -35 -36 -38 

0.2 -19 -27 -29 -35 -37 -39 

0.4 -19 -28 -30 -36 -37 -40 

0.6 -20 -28 -30 -36 -38 -41 

100yr (2130) 

0.22 -21 -30 -32 -38 -40 -44 

0.6 -21 -31 -33 -40 -42 -46 

0.8 -21 -31 -33 -41 -43 -47 

1.25 -21 -32 -34 -42 -44 -48 

1.6 -22 -33 -35 -43 -45 -49 
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Site Cell 
Timeframe SLR (m) Probability of Exceedance 

  Min P66% P50% P5% P1% Max 

 

21C 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

21D 

Current (2030) 0.03 -3 -4 -4 -5 -5 -6 

50yr (2080) 

0.12 -7 -9 -9 -10 -11 -11 

0.2 -8 -10 -10 -11 -12 -12 

0.4 -9 -11 -12 -14 -14 -16 

0.6 -10 -13 -14 -16 -18 -19 

100yr (2130) 

0.22 -11 -14 -14 -16 -17 -17 

0.6 -13 -17 -18 -20 -22 -24 

0.8 -15 -19 -20 -23 -25 -28 

1.25 -17 -22 -23 -29 -32 -37 

1.6 -19 -25 -27 -34 -38 -44 

21E 

Current (2030) 0.03 -4 -5 -5 -7 -7 -8 

50yr (2080) 

0.12 -9 -13 -14 -18 -19 -20 

0.2 -9 -13 -14 -18 -19 -21 

0.4 -11 -15 -16 -20 -22 -24 

0.6 -12 -17 -18 -22 -24 -27 

100yr (2130) 

0.22 -14 -20 -22 -29 -30 -32 

0.6 -17 -24 -25 -32 -34 -38 

0.8 -18 -26 -27 -34 -37 -42 

1.25 -20 -29 -31 -39 -43 -50 

1.6 -22 -32 -34 -44 -48 -56 

21F 

Current (2030) 0.03 -11 -21 -25 -41 -46 -52 

50yr (2080) 

0.12 -16 -30 -34 -50 -56 -64 

0.2 -17 -32 -36 -52 -58 -67 

0.4 -18 -36 -39 -56 -61 -72 

0.6 -19 -38 -41 -58 -64 -76 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

M
at

ap
ih

i 

21F 100yr (2130) 

0.22 -21 -40 -43 -61 -66 -75 

0.6 -26 -47 -51 -69 -76 -84 

0.8 -28 -50 -54 -72 -79 -88 

1.25 -30 -54 -58 -77 -85 -97 

1.6 -31 -57 -61 -81 -88 -102 

21G 

Current (2030) 0.03 -6 -7 -8 -9 -9 -10 

50yr (2080) 

0.12 -15 -18 -18 -20 -21 -22 

0.2 -16 -18 -19 -21 -22 -23 

0.4 -17 -20 -21 -23 -24 -26 

0.6 -18 -21 -22 -25 -27 -30 

100yr (2130) 

0.22 -24 -28 -29 -32 -33 -34 

0.6 -26 -31 -32 -36 -37 -40 

0.8 -28 -33 -34 -38 -40 -44 

1.25 -30 -36 -37 -44 -47 -52 

1.6 -31 -38 -40 -49 -53 -58 

21H 

Current (2030) 0.03 -13 -22 -25 -35 -37 -42 

50yr (2080) 

0.12 -19 -31 -34 -44 -48 -54 

0.2 -20 -33 -35 -46 -49 -56 

0.4 -21 -35 -37 -48 -52 -57 

0.6 -22 -36 -39 -50 -53 -59 

100yr (2130) 

0.22 -25 -41 -43 -55 -58 -64 

0.6 -27 -45 -48 -60 -64 -71 

0.8 -28 -47 -50 -62 -66 -74 

1.25 -29 -49 -52 -66 -70 -78 

1.6 -29 -50 -54 -68 -72 -81 

21I 

Current (2030) 0.03 

No current erosion hazard (refer to future MHWS) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 
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22 Whareroa 

22.1 Site description 

The Whareroa shoreline is located on the southern side of Tauranga Airport within Waipu Bay. The 
shoreline is characterised by approximately 2.8 km of unconsolidated shoreline and 0.8 km of 
coastal cliffs. The site is split into 6 cells based on differences in exposure, morphology and long term 
erosion rates (Figure 21-1).  

 

Figure 22-1 Location and extent of the Whareroa shoreline within Tauranga Harbour.  

At the northern end of Whareroa, the shoreline is unconsolidated and runs in a southeast 
orientation from the boat ramp. Directly adjacent to the boat ramp the high tide beach is at its 
widest, indicating northwest littoral drift (Cell 22A) (Figure 22-2A).  

The northern section is the shoreline is mostly exposed to prevailing winds from the west around to 
the south. The average fetch is approximately 1.5 km from the west and the maximum fetch is 
approximately 3.5 km from the south east. There is a tidal channel less than 50 m from the 
northernmost end of the site which runs parallel to the shoreline in front of Whareroa Marae.  

Southeast from Whareroa Marae the unconsolidated shoreline continues along the back of the 
airport to Te Ngaiopapapa Point. The sandy beach narrows and is absent in sections (Cell 22B) 
(Figure 22-2D). Te Ngaiopapapa Point is a small sand spit feature backed by saltmarsh. The shoreline 
east of Te Ngaiopapapa Point is a low-lying estuarine area where there is between 70 and 200 m of 
mangroves fringing the shoreline (Cell 22C). Cell 22C has a southeast-facing aspect with an average 
fetch less than 1 km. As the shoreline wraps around to a southwest-facing aspect there is a section 
where the shoreline is characterised by mangroves and salt marsh backed by cliffs, ranging in 
elevation from RL 15 to 16 m (Cell 22D). South from Cell 22D is a section of low-lying estuarine 
shoreline (Cell 22E). Further south is another section of cliffs, elevated approximately 16 m above RL 
and exposed to a maximum fetch of 3 km from the west (Cell 22F). 



 

174 
 

 

Figure 22-2 Site photos for the Whareroa shoreline. (A) Wide high-tide berm (Cell 22A), (B) T-shaped groynes in 
from of Whareroa Marae (Cell 22A), rip rap along the grass bank (Cell 22B), (D) grass bank in the centre of Cell 
22B.  

22.2 Geology  

The geological map of the area23 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess; 

 Holocene ocean beach deposits: Beach deposits consisting of marine gravel, sand and mud; 

 Holocene swamp deposits: Soft, dark organic mud, muddy peat and woody peat with minor 
overbank sand, silt and mud. 

Field observations were consistent with the published geology.  The Matua Subgroup comprises the 
elevated land to the south-east of this area (Cell 22D). 

Existing slope angles for the unconsolidated shoreline range from 5° to 15o, while the cliff shoreline 
typically has angles between 24o and 35°. The range of stable slope angles for Whareroa are shown 
in Table 22-1 below.  

22.3 Coastal processes  

Regression analysis, based on historic aerial photographs (1977 to 2017), shows an average long 
term erosion trend of -0.1 m/yr along most of the southwest-facing shoreline (Cell 22B). This is 

                                                           
23 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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consistent with the average long term erosion rates assumed by Opus (2015). The average long term 
erosion rate for Cell 22A is slightly less (-0.05 m/yr) due to sediment being trapped in the lee of the 
boat ramp and the shoreline being more sheltered by the harbour bridge causeway.  

The previous study by Healy (1994) highlights how historically the shoreline has shown sand 
accumulation at the northern end of the beach, with erosion in front of the marae and further 
towards the south. Based on volumetric analysis of beach profiles in front of the marare, between 
1986 and 1993, Healy (1994) calculated a net annual average loss of 113 m3/yr.   

Healy (1994) attributes the erosion to a combination of wind-wave action and northwards littoral 
drift, where the ebb tide is likely to remove sediment from the system as it accelerates north under 
the bridge. Following the assessment by Healy (1994), timber groynes were placed in front of the 
marae. While placement of the timber groynes may have lessened the extent of erosion in front of 
the marae, recent field observations indicate that there is still active erosion, with evidence of bank 
undercutting and surficial residue of heavy minerals along the upper beach. However, from the 
recent observations it is apparent that the beach is slightly wider through the section of timber 
groynes and erosion gradually becomes greater towards the south, with larger undercut of the bank 
and a narrower beach. This is consistent with northward littoral drift described by Healy (1994). The 
wider beach at the northern end may also be due to recent sand re-nourishment.  

It is noted by Healy (1994) that on the southern side of the airport runway, the littoral drift is 
towards the south. This is consistent for the formation of the spit at Te Ngaiopapapa Point and the 
diversion of the drainage stream mouths.  

Based on the 2 km fetch from the southwest, the theoretical significant wave height is estimated to 
be 0.6 m. Model results indicate the short term storm cut within cells 22A and 22B is estimated to 
range from 2 to 5 m. 

Historic aerials show no change in the shoreline within Cell 22C, except for the expansion of 
mangroves seaward from the shoreline. This indicates that the shoreline is within a relatively 
sheltered, low energy environment.  

The westward orientation of Cells 22D, 22E and 22F, results in slightly greater exposure, with a larger 
fetch to the prevailing winds. Although sections of the shoreline are protected by mangroves, 
regression analysis within Cell 22E indicates an average long term erosion rate of -0.05 m/yr.  

Due to the low fetch exposure, SLR response factors for the consolidated shorelines within Cells 22D, 
22E and 22F range from 0.1 to 0.3. 

22.4 Local considerations  

At the northern end of Cell 22A there is a boat ramp which extends into the tidal channel and has 
approximately 20 m of rock revetment along the adjacent shoreline (Figure 22-3A). In front of 
Whareroa Marae there are 6 T-shaped groynes made from timber poles (Cell 22A) (Figure 22-2B). 
Sand re-nourishment has also occurred several times within Cell 22A. In between the airport and the 
marae there is a storm water outfall which has around 30 m of well-structured gabion baskets along 
each side (Figure 22-3B).  
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Figure 22-3 Examples of structures along the Whareroa shoreline. (A) Revetment at the northern end of Cell 
22A, (B) gabion baskets around the drain outfall (Cell 22B).  

22.5 Adopted component values 

Adopted component values are presented within Table 22-1.  
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Table 22-1 Adopted component values for the cells along the Whareroa shoreline.  

Site 22. Whareroa 

Cell 22A 22B 22C 22D 22E 22F 

Cell centre (NZTM) 
E 1880690 1881293 1882130 1882579 1882594 1882556 

N 5826050 5825247 5825046 5825168 5824935 5824626 

Morphology Unconsolidated Unconsolidated Low-lying estuarine Consolidated Consolidated Consolidated 

Geology 
Holocene ocean beach 

deposits 
Holocene ocean beach 

deposits 
Holocene swamp 

deposits Matua Subgroup Matua Subgroup Matua Subgroup 

Exposure (average fetch/direction) 3.5 km (SW) 2 km (SW) 1 km (S) 1.5 km (SW) 2 km (SW) 3 km (W) 

State Partially protected Natural Natural Natural Natural Natural 

Short-term (m) 

Min 2 2 

No CEHA  (Refer to 
future MHWS layer in 

Stephens, 2018) 

0 0 0 

Mode 3 3 0 0 0 

Max 5 5 0 0 0 

Dune/Cliff elevation (m 
above toe or scarp) 

Min  1 1 13 1 16 

Mode 1.5 1.5 15 2 17 

Max 2 2 18 3 18 

Stable angle (deg) 

Min 30 30 24 24 24 

Mode 32 32 26 26 26 

Max 34 34 35 35 35 

Long-term (m/yr)    

Min  -0.1 -0.25 -0.1 -0.1 -0.1 

Mode -0.05 -0.1 -0.05 -0.05 -0.05 

Max 0 -0.05 0 -0 0 

Closure slope (beaches)/SLR 
response factor (cliffs) 

Min 0.05 0.05 0.1 0.1 0.1 

Mode 0.1 0.1 0.2 0.2 0.2 

Max 0.15 0.15 0.3 0.3 0.3 
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22.6 Coastal erosion hazard assessment 

Coastal erosion hazard distances for Whareroa are presented within Table 22-2 and an overview 
map in Figure 22-4. Histograms of individual components and resultant erosion hazard distances 
using a Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all 
coastal erosion protection structures have been ignored (refer to main report Section 4.5.4). 

The current P66% erosion hazard is up to -6 m along the unconsolidated shoreline. The P5% erosion 
hazard for 1.6 m SLR in 2130 ranges from -32 m to -45 m along the unconsolidated shoreline (cells 
22A and 22B). Future erosion values are slightly larger within Cell 22B where historic rates have been 
higher. 

For the consolidated shoreline the current P66% erosion hazard ranges from -6 m along the low banks 
to -31 m along the higher cliffs. The future P5% erosion hazard for 1.6 m SLR in 2130 is up to -48 m 
along the higher cliffs.  

Due to the presence of salt marsh and mangroves within Cell 22C, there is no current erosion hazard 
for the shoreline. Inundation as a consequence of SLR is likely to be a greater hazard for the low-
lying estuarine shoreline in the future. 

Table 22-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

W
h

ar
e

ro
a 

22A 

Current (2030) 0.03 -3 -5 -5 -7 -7 -8 

50yr (2080) 

0.12 -4 -7 -8 -10 -11 -12 

0.2 -4 -8 -9 -11 -12 -13 

0.4 -6 -10 -11 -13 -14 -16 

0.6 -7 -12 -13 -16 -18 -20 

100yr (2130) 

0.22 -4 -9 -10 -14 -15 -17 

0.6 -7 -13 -14 -19 -20 -23 

0.8 -9 -15 -16 -21 -23 -26 

1.25 -12 -19 -21 -27 -30 -34 

1.6 -14 -23 -24 -32 -36 -40 

22B 

Current (2030) 0.03 -4 -6 -7 -8 -9 -10 

50yr (2080) 

0.12 -7 -12 -13 -18 -20 -22 

0.2 -7 -12 -14 -19 -21 -23 

0.4 -9 -15 -16 -21 -23 -26 

0.6 -11 -17 -18 -24 -26 -29 

100yr (2130) 

0.22 -10 -17 -19 -29 -32 -34 

0.6 -13 -21 -23 -33 -36 -40 

0.8 -14 -23 -25 -35 -38 -43 

1.25 -17 -28 -30 -40 -45 -51 

1.6 -20 -31 -34 -45 -50 -57 
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Site Cell 
Timeframe SLR (m) Probability of Exceedance 

  Min P66% P50% P5% P1% Max 

 

22C 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

22D 

Current (2030) 0.03 -20 -28 -29 -35 -37 -40 

50yr (2080) 

0.12 -21 -30 -32 -38 -40 -43 

0.2 -21 -30 -32 -38 -40 -44 

0.4 -21 -31 -33 -39 -41 -45 

0.6 -21 -31 -33 -39 -42 -46 

100yr (2130) 

0.22 -20 -32 -34 -41 -44 -48 

0.6 -21 -34 -36 -43 -46 -51 

0.8 -21 -34 -36 -44 -46 -52 

1.25 -21 -35 -37 -45 -48 -54 

1.6 -21 -35 -37 -45 -48 -55 

22E 

Current (2030) 0.03 -3 -6 -6 -7 -8 -9 

50yr (2080) 

0.12 -9 -13 -13 -16 -17 -19 

0.2 -10 -14 -14 -17 -18 -20 

0.4 -10 -15 -16 -19 -21 -23 

0.6 -11 -16 -17 -21 -22 -25 

100yr (2130) 

0.22 -14 -20 -21 -25 -26 -29 

0.6 -16 -23 -25 -30 -32 -35 

0.8 -17 -25 -26 -32 -34 -37 

1.25 -18 -27 -28 -35 -37 -42 

1.6 -18 -28 -29 -37 -40 -44 

22F 

Current (2030) 0.03 -24 -31 -32 -37 -39 -41 

50yr (2080) 

0.12 -24 -33 -35 -40 -42 -45 

0.2 -24 -34 -35 -41 -42 -45 

0.4 -24 -34 -36 -42 -43 -46 

0.6 -25 -34 -36 -42 -44 -47 

100yr (2130) 

0.22 -25 -36 -37 -44 -46 -49 

0.6 -25 -37 -39 -46 -48 -51 

0.8 -25 -37 -39 -46 -49 -52 

1.25 -25 -38 -40 -47 -50 -53 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

 22F 100yr (2130) 1.6 -25 -38 -40 -48 -51 -54 
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23  Pilot Bay 

23.1 Site description  

Pilot Bay is located directly southeast from Mount Maunganui (Mauao). The shoreline comprises 
approximately 1 km of unconsolidated, dune sand which makes up part of the tombolo landform, 
linking Mauao with the mainland. The site is split into 4 cells based on differences in exposure and 
shoreline elevation (Figure 23-1). 

 

Figure 23-1 Location and cell extent for Pilot Bay shoreline within Tauranga Harbour.  

The Pilot Bay shoreline is exposed to prevailing winds from the west around to the south, with an 
average fetch distance of approximately 5 km. The northern end is slightly more sheltered as it is 
partially in the lee of Mount Maunganui (Cell 23A), whereas the southern end is more exposed to 
waves generated directly from the west. 

Cell 23A is characterised by a dune ranging in elevation from RL 2 to 6 m (Figure 23-2A). The 
backshore includes the Pilot Bay boat ramp carpark. Within Cell 23B the backshore transitions from a 
grass slope to sand (Figure 23-2B). The backshore within Cell 23C is characterised by a small grass 
bank (Figure 23-2C).  

At the southernmost extent of Pilot Bay, the shoreline connects to the Sailsbury Wharf. Adjacent to 
the wharf there is no high-tide beach and the shoreline is characterised by a protected bank with a 
crest height of approximately RL 2 m (Cell 23D).   

The southern end of the site is slightly more exposed to waves generated directly from the west. 
This greater exposure is evident from the undercut along the grass bank (Cell 23C), which is most 
likely caused by harbour waves during large tidal ranges.  
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Figure 23-2 Site photos for Pilot Bay. (A) Dune at northern end of Cell A, (B) grass backshore within Cell B, (C) 
eroded grass bank within Cell C, (D) protected shoreline at the southern end of the beach within Cell D.  

23.2 Geology  

The geological map of the area24 indicates that the site comprises: 

 Holocene ocean beach deposits: Beach deposits consisting of marine gravel, sand, and mud. 

Field observations of the site are in line with the published geology.   

Existing slope angles in this area are between 5° to 20°. The range of stable slope angles for the 4 
cells is typical of beach sand, ranging from 30o to 34o Table 23-1 below.  

23.3 Coastal processes  

De lange & Healy (1990) note that the Pilot Bay shoreline, particularly at the south-eastern end, has 
shown erosion since the mid-1950’s. While protection structures were constructed along the beach 
in the 1970’s, they were generally ineffective at preventing further beach erosion. Subsequently, 
during 1984 the south-eastern end of the beach was re-nourished with dredge spoil.  

These changes in the Pilot Bay shoreline are also evident in the historic aerial photographs. The 
aerial photographs indicate there was between 2 to 6 m of erosion along the entire shoreline 
between 1943 and 1977, with the greatest erosion occurring at the south-eastern end. The aerial 
photographs also indicate large accretion between 1977 and 1992, which is due to the large 1984 re-
nourishment. While various re-nourishment events make it difficult to determine natural long term 

                                                           
24 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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shoreline trends, regression analysis for erosion rates prior to re-nourishment range from -0.05 to -
0.2 m /yr.  

The larger erosion at the south-eastern end of Pilot Bay is due to a combination of northward littoral 
drift and greater exposure to wind and waves. The northward littoral drift has been noted by de 
Lange & Healy (1990) and was also evident from site inspections with sediment accumulation on the 
southern side of the drain outfalls. A result of the northward littoral drift is that sediment is moved 
from the south-eastern end to the northern end, and hence the northern end of the beach is slightly 
more stable. In addition, the northern end is more sheltered from wind waves.  

Based on the 4 km fetch from the southwest, the theoretical significant wave height is estimated to 
be 1.14 m. Based on model results the short term storm cut is estimated to range from 3 to 8 m 
within Cell 23A and from 5 to 9 m within cells 23B, 23C and 23D (Table 23-1). Field observations and 
modelling of short term erosion are consistent with the discussed long term shoreline trends. Field 
observations indicate that there is currently erosion at the south-eastern end of the beach, with 
undercutting of the grass bank (Figure 23-2C), while the northern end of the beach shows no sign of 
current erosion (Figure 23-2A).  

23.4 Local considerations  

A gabion basket seawall runs along the entire Pilot Bay shoreline and most of the structure is now 
covered with sediment. At the northernmost end of Pilot Bay, near the boat ramp, there is 
approximately 50 m of visible gabion baskets that run along the front of the carpark on the eastern 
side of the boat ramp (Cell 23A) (Figure 23-3B). Along the centre section of Pilot Bay there are 4 
storm water outfalls which are partially covered with sediment. At the southernmost end of Pilot 
Bay there is approximately 70 m of visible gabion baskets which run along the front of the car park at 
Sailsbury Wharf (Cell 23D) (Figure 23-3A). The structure is approximately 1.5 to 2 m high and shows 
some deterioration and evidence of overtopping in sections. 

Prior to the urban development within Mount Maunganui, the system was most-likely naturally re-
nourished with windblown sand from the open coast, however now the development prevents this 
mechanism and the Pilot Bay shoreline lacks a natural sediment supply. Several beach re-
nourishment regimes have occurred within Pilot Bay. In 1984, approximately 21, 000 m3 of dredge 
spoil was used for beach re-nourishment at the south-eastern end of the beach. Field measurements 
estimated the re-nourished beach to have an expected life of less than 13 years (de Lange & Healy, 
1990). Since the 1984 there has been ongoing re-nourishment at a smaller scale (500 - 1000 m3) 
based around the Port of Tauranga maintenance dredging programme.  

 

Figure 23-3 Protection structure at Pilot Bay. (A) Gabion baskets and concrete seawall (Cell D), (B) gabion 
baskets near the Pilot Bay boat ramp.  

23.5 Adopted component values 

Adopted component values are presented within Table 23-1. 
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Table 23-1 Adopted component values for cells within Pilot Bay. 

Site 23. Pilot Bay 

Cell 23A 23B 23C 23D 

Cell centre (NZTM) 
E 1880205 1880418 1880639 1880721 

N 5830085 5829924 5829574 5829359 

Morphology 
Unconsolidated  Unconsolidated  Unconsolidated  Unconsolidated 

Geology 
Holocene ocean beach deposits 

Holocene ocean beach 
deposits Holocene ocean beach deposits Holocene ocean beach deposits 

Exposure (average fetch/direction) 4 km (SW) 4 km (SW) 8 km(SW) 8 km (SW) 

State Partially protected Natural Natural Protected 

Short-term (m) 

Min 3 5 5 5 

Mode 6 7 7 7 

Max 8 9 9 9 

Dune/Cliff elevation (m above toe or 
scarp) 

Min  2 2 1.9 1.9 

Mode 3 2.5 2 2 

Max 4 3 2.1 2.1 

Stable angle (deg) 

Min 30 30 30 30 

Mode 32 32 32 32 

Max 34 34 34 34 

Long-term (m/yr)    

Min  -0.1 -0.15 -0.2 -0.2 

Mode -0.07 -0.1 -0.18 -0.18 

Max -0.05 -0.05 -0.15 -0.15 

Closure slope (beaches)/SLR 
response factor (cliffs) 

Min 0.1 0.1 0.07 0.07 

Mode 0.12 0.12 0.1 0.1 

Max 0.15 0.15 0.12 0.12 
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23.6 Coastal erosion hazard assessment 

Coastal erosion hazard distances for Pilot Bay are presented within Table 23-2 and an overview map 
in Figure 23-4. Histograms of individual components and resultant erosion hazard distances using a 
Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all coastal 
erosion protection structures have been ignored (refer to main report Section 4.5.4). 

Erosion hazard distances are slightly larger at the southern end of Pilot Bay, with -11 m for the 
current P66%, compared to -9 m at the northern end.  

Similarly the future erosion hazard distances range from -31 m at the northern end to -47 m at the 
southern end for the P5% erosion hazard for 1.6 m SLR in 2130.  

Table 23-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

P
ilo

t 
B

ay
  

23A 

Current (2030) 0.03 -6 -9 -9 -11 -11 -12 

50yr (2080) 

0.12 -9 -12 -13 -15 -16 -17 

0.2 -9 -13 -13 -15 -16 -17 

0.4 -11 -15 -15 -17 -18 -19 

0.6 -12 -16 -17 -19 -20 -21 

100yr (2130) 

0.22 -12 -16 -16 -19 -20 -21 

0.6 -14 -19 -20 -22 -23 -25 

0.8 -16 -20 -21 -24 -25 -27 

1.25 -19 -24 -25 -28 -29 -31 

1.6 -22 -27 -28 -31 -32 -35 

23B 

Current (2030) 0.03 -8 -10 -11 -12 -12 -13 

50yr (2080) 

0.12 -11 -15 -15 -18 -19 -20 

0.2 -11 -15 -16 -19 -20 -21 

0.4 -13 -17 -18 -20 -21 -22 

0.6 -14 -19 -19 -22 -23 -24 

100yr (2130) 

0.22 -13 -19 -20 -25 -26 -28 

0.6 -16 -22 -24 -28 -29 -31 

0.8 -18 -24 -25 -29 -31 -33 

1.25 -21 -28 -29 -33 -35 -37 

1.6 -23 -31 -32 -36 -38 -41 

23C 

Current (2030) 0.03 -9 -11 -11 -13 -13 -13 

50yr (2080) 

0.12 -16 -20 -20 -22 -22 -23 

0.2 -17 -20 -21 -23 -23 -24 

0.4 -20 -23 -23 -25 -25 -27 

0.6 -21 -25 -25 -27 -28 -29 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 
P

ilo
t 

B
ay

 

23C 100yr (2130) 

0.22 -24 -28 -29 -31 -32 -33 

0.6 -28 -32 -33 -35 -36 -38 

0.8 -30 -34 -35 -38 -39 -40 

1.25 -34 -39 -40 -43 -44 -46 

1.6 -37 -42 -43 -47 -49 -51 

23D 

Current (2030) 0.03 -9 -11 -11 -13 -13 -13 

50yr (2080) 

0.12 -17 -20 -20 -22 -22 -23 

0.2 -18 -20 -21 -23 -23 -24 

0.4 -19 -23 -23 -25 -25 -27 

0.6 -21 -25 -25 -27 -28 -29 

100yr (2130) 

0.22 -25 -28 -29 -31 -32 -33 

0.6 -28 -32 -33 -35 -36 -38 

0.8 -30 -34 -35 -38 -39 -40 

1.25 -34 -39 -40 -43 -44 -46 

1.6 -37 -42 -43 -47 -49 -51 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



22B

22
E

22A

22
F

21A
22D

22C
Sourced from the LINZ Data Service and licensed for re-use under the Creative Commons Attribution 3.0 New Zealand licence

LEGEND

Cell Extent

Baseline (2014-2017)

Critical structures

2030 (current) - P66%

2030 (current) - P5%

2080 - 0.4m SLR - P66%

2080 - 0.6m SLR - P66%

2080 - 0.6m SLR - P5%

2130 - 0.8m SLR - P66%

2130 - 1.25m SLR - P66%

2130 - 1.25m SLR - P5%

2130 - 1.6m SLR - P5%

No CEHA assessed (refer
to future MHWS)

Future MHWS7 - 1.6m
SLR

! 0

Tauranga Harbour Coastal Erosion Assessment
Erosion Hazard Overview

1:7,000
1001628.1000

CEHA OverviewFINAL.mxd

RHAU Dec.18- Aerial photograph sourced from the LINZ Data Service (dated 2015)
- Coastal Erosion Hazard Areas (CEHA) are offset from the baseline (2014-2017)
- Refer to Stephens, 2018 for all MHWS7 scenarios 

105 Carlton Gore Rd, Newmarket, Auckland

Notes:

www.tonkintaylor.co.nz

SCALE (AT A3 SIZE)

PROJECT No.

ARCFILE

DRAWN
CHECKED
APPROVED

FIGURE No. Rev.
0 0.15 0.3 (km)

A3 SCALE 1:7,000

Pa
th:

 E:
\Fi

na
l s

ha
pe

file
s 2

01
81

21
0\C

EH
A O

ve
rvi

ew
FIN

AL
.m

xd
 D

ate
: 1

1/1
2/2

01
8 T

im
e: 

10
:06

:55
 AM

Site 22: Whareroa

Figure 22-4

Coastal Erosion Hazard Areas



 

189 
 

24 Waitao 

24.1 Site description  

The Waitao shoreline is located on the southern side of Rangataua Bay. The site consists of 
approximately 1.5 km of consolidated shoreline and 5 km of low-lying estuarine area. The site is split 
into 9 cells based on differences in morphology, exposure and shoreline elevation (Figure 1-1). 

The Waitao shoreline is a relatively low energy environment with limited fetch and shallow intertidal 
flats. The shoreline is exposed to winds from the west around to the northeast, with the average 
fetch of 2 km from north. 

 

Figure 24-1 Location and cell extent of the Waitao shoreline within Tauranga Harbour. 

At the western end of the site the shoreline is characterised by well-vegetated, west to northwest-
facing cliffs ranging in elevation from RL 15 to 20 m (Cell 24A). Towards north the shoreline reduces 
in elevation to low-lying estuarine area (Cell 24B). Further north the topography rises to cliffs 
elevated approximately 11 m RL (Cell 24C). The cliffs wrap around to a north-facing orientation and 
are mostly characterised by dense vegetation.  A small high-tide sandy beach occurs in patches along 
the toe of the cliff (Figure 24-2).  Towards east the cliffs reduce in elevation to approximately RL 7 m 
(Cell 24D). The cliff face is near vertical and there is evidence of slips occurring in sections.   

East from the cliffs is a low-lying estuarine area, characterised by salt marsh and mangrove 
vegetation (Cell 24E) (Figure 24-2). On the eastern side of the salt marsh the shoreline rises to cliffs 
elevated approximately RL 11 m (Cell 24F) (Figure 24-2). The cliffs face northwest and are 
characterised by large slips where overhanging trees have fallen on the shoreline.     

As the shoreline wraps around to face northeast, the elevation reduces to approximately RL 1 m (Cell 
24G). The shoreline is mostly characterised by a low grass bank and includes the end of Asher Road 
(Figure 24-2). Undercutting is evident along sections of the bank.  

East from Asher Road there is a large area of low-lying estuarine shoreline with mangroves and salt 
marsh vegetation (Cell 24H). At the northern end of Cell 24H there is a section of west-facing bank 
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elevated approximately RL 2 m (Cell 24I). Rows of mangroves have been planted along sections of 
the shoreline within Cell 24I.   

 

Figure 24-2 Site photos for Waitao. (A) Well-vegetated cliffs (Cell 24C), (B) low-lying estuarine area (Cell 24E), 
(C) eroding cliffs (Cell 24F), (D) low grass bank (Cell 24G).  

24.2 Geology  

The geological map of the area25 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess. 

 Papamoa Formation: Basaltic andesite to dacite ignimbrite.  

Field observations were in line with the published geology.   

Existing slope angles for the consolidated cliffs range from 35° to 45°. The range of stable slope 
angles for Waitao are shown in Table 1-1 below. 

                                                           
25 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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The failure types observed around Waitao were typically shallow surface failures. The likelihood of 
deep seated movement is low to moderate.  

24.3 Coastal processes  

Due to extensive tree cover along the sections of cliff, it is difficult to determine long term cliff 
erosion rates around the Waitao shoreline. The cliffs within Cell 24A are well-vegetated and are 
currently sitting at a stable angle, indicating that the erosion rates are relatively low.  Based on 
shorelines of similar fetch exposure the long term erosion rate is estimated to range from -0.02 to -
0.1 m/yr.  

Historic aerial photographs show that the sandspit within Cell 24B has gradually grown since the 
1940s. The orientation of the sandspit, as well as the sandspit near Tye Park suggests that there is 
some anti-clockwise sediment transport around Welcome Bay. Formation of the spit has created a 
sheltered environment where mangroves have gradually established.  

Field observations indicate there is active erosion of the cliff toe with Cell 24C and 24D, with 
evidence of recent slips occurring due to undercutting. In sections where there is a small sandy 
beach fronting the cliff toe, the cliff appears relatively stable, indicating that the beach reduces some 
of the hydrodynamic energy at the cliff toe. However, the beach sections are patchy in between 
areas of active erosion. Long term erosion rates within 24C and 24D are estimated to range from -0.1 
to -0.2 m/yr. The cliffs within Cell 24F have a similar fetch exposure and also have evidence of active 
toe erosion.  Long term erosion rates within Cell 24F are therefore also estimated to range from -0.1 
to -0.2 m/yr. 

Regression analysis indicates that the long term erosion rate along the consolidated bank in Cell 24G 
ranges from -0.05 to -0.15 m/yr. The orientation of 24G makes it more sheltered compared to the 
cliffs in 24F and therefore the erosion rates are slightly less. The consolidated bank within Cell 24I 
has similar exposure to the cliffs within Cell 24F. Based on regression analysis the long term erosion 
rate is estimated to range from -0.1 to -0.2 m/yr.  

The small sandspit fronting the low-lying shoreline in Cell 24E suggests there is some littoral 
sediment transport eastwards. The embayments within Cell 24E and 24H are very sheltered, low-
lying estuarine environments. Historic aerial photographs indicate the mangroves have been 
expanding since the early 2000s.   

Due to the relatively low fetch exposure, SLR response factors for the consolidated shoreline around 
Waitao range from 0.1 to 0.3. 

24.4 Local considerations  

There is only one erosion protection structure along the Waitao shoreline. The structure is an ad-hoc 
seawall approximately 0.5 m high that runs along the toe of the bank within Cell 24D. 
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Figure 24-3 Example of ad-hoc protection structure along the Waitao shoreline (Cell 24D). 

24.5 Adopted component values 

Adopted component values are presented within Table 1-1.  The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).  
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Table 24-1 Component values for the cells along Waitao shoreline.  

Site 24. Waitao 

Cell 24A 24B 24C 24D 24E 24F 24G 24H 24I 

Cell centre 
(NZTM) 

E 1882048 1882307 1882371 1882652 1883498 1883934 1884104 1884939 1884501 

N 5820487 5820859 5821161 584220 5821157 5821262 5821288 5821104 5821868 

Morphology 
Consolidated 

Low-lying 
estuarine Consolidated Consolidated 

Low-lying 
estuarine Consolidated Consolidated 

Low-lying 
estuarine Consolidated 

Geology 
Matua Subgroup Matua Subgroup Matua Subgroup 

Matua 
Subgroup Matua Subgroup 

Matua 
Subgroup 

Matua 
Subgroup 

Matua 
Subgroup 

Matua 
Subgroup 

Exposure (average 
fetch/direction) 1.5 km (NW) 1.5 km (NW) 1.5 km (N) 1.5 km (N) 2 km (N) 3 km (W)  2 km (N) 2 km (NW) 3.5 km (W) 

State Natural  Natural  Natural  Natural  Natural  Natural  Natural  Natural  Natural  

Short-term 
(m) 

Min 0 

No CEHA  (Refer 
to future MHWS 

layer in Stephens, 
2018) 

0 0 

No CEHA  (Refer 
to future MHWS 

layer in 
Stephens, 2018) 

0 0 

No CEHA  
(Refer to 

future 
MHWS layer 
in Stephens, 

2018) 

0 

Mode 0 0 0 0 0 0 

Max 0 0 0 0 0 0 

Dune/Cliff 
elevation (m 
above toe or 
scarp) 

Min  15 10 5 9 0.8 2.4 

Mode 18 11 7 11 1 2.6 

Max 20 12 8 13 1.1 2.8 

Stable angle 
(deg) 

Min 24 24 24 24 24 24 

Mode 26 26 26 26 26 26 

Max 45 45 45 45 35 35 

Long-term 
(m)    

Min  -0.1 -0.20 -0.20 -0.20 -0.15 -0.20 

Mode -0.05 -0.15 -0.15 -0.15 -0.1 -0.15 

Max -0.02 -0.10 -0.10 -0.10 -0.05 -0.10 

Closure slope 
(beaches)/SLR 
response 
factor (cliffs) 

Min 0.1 0.1 0.1 0.1 0.1 0.1 

Mode 0.2 0.2 0.2 0.2 0.2 0.2 

Max 0.3 0.3 0.3 0.3 0.3 0.3 
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24.6 Coastal erosion hazard assessment 

Coastal erosion hazard distances for Waitao are presented within Table 1-2 and an overview map in 
Figure 24-4. Histograms of individual components and resultant erosion hazard distances using a 
Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all coastal 
erosion protection structures have been ignored (refer to main report Section 4.6.4).  

The current P66% erosion hazard width ranges from -7 m to -48 m along the Waitao shoreline. For the 
future erosion hazard, the P5% with 1.6 m SLR in 2130 ranges from -25 to -53 m. Both the current and 
the future erosion hazard is greatest in areas of high cliffs.  

Due to the presence of mangroves and salt marsh, there is no current erosion hazard within Cells 
24B, 24E and 24H. Inundation as a consequence of SLR is likely to be a greater hazard for the low-
lying shoreline in the future.  

Table 24-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes.  

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

W
ai

ta
o

 

24A 

Current (2030) 0.03 -16 -26 -29 -39 -41 -44 

50yr (2080) 

0.12 -19 -29 -32 -42 -44 -48 

0.2 -19 -30 -32 -42 -45 -49 

0.4 -19 -30 -33 -43 -45 -50 

0.6 -19 -31 -33 -43 -46 -51 

100yr (2130) 

0.22 -20 -32 -35 -45 -48 -53 

0.6 -21 -34 -36 -47 -50 -55 

0.8 -21 -34 -37 -47 -50 -56 

1.25 -21 -35 -38 -48 -51 -57 

1.6 -21 -35 -38 -49 -52 -58 

24B 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

24C 

Current (2030) 0.03 -12 -18 -20 -25 -27 -29 

50yr (2080) 

0.12 -18 -26 -27 -33 -35 -38 

0.2 -19 -27 -28 -34 -36 -40 

0.4 -20 -28 -30 -36 -38 -42 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

0.6 -20 -29 -31 -38 -40 -44 

100yr (2130) 

0.22 -23 -33 -35 -42 -44 -48 

0.6 -26 -37 -39 -46 -49 -53 

0.8 -26 -38 -40 -48 -51 -56 

1.25 -27 -40 -42 -51 -54 -60 

1.6 -28 -41 -43 -53 -56 -63 

24D 

Current (2030) 0.03 -7 -12 -13 -17 -18 -20 

50yr (2080) 

0.12 -12 -19 -20 -25 -26 -29 

0.2 -13 -20 -21 -26 -28 -30 

0.4 -15 -22 -23 -28 -30 -33 

0.6 -15 -23 -24 -29 -31 -34 

100yr (2130) 

0.22 -18 -27 -28 -33 -35 -39 

0.6 -21 -30 -32 -38 -41 -44 

0.8 -21 -31 -33 -40 -42 -46 

1.25 -22 -33 -35 -43 -46 -50 

1.6 -23 -34 -36 -44 -48 -53 

24E 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

24F 

Current (2030) 0.03 -12 -18 -20 -26 -28 -30 

50yr (2080) 

0.12 -17 -26 -27 -34 -36 -39 

0.2 -17 -27 -28 -35 -37 -41 

0.4 -18 -28 -30 -37 -39 -44 

0.6 -19 -29 -31 -38 -40 -46 

100yr (2130) 

0.22 -22 -33 -35 -42 -45 -48 

0.6 -24 -37 -39 -47 -50 -55 

0.8 -25 -38 -40 -48 -51 -57 

1.25 -26 -40 -42 -51 -54 -62 

1.6 -26 -41 -43 -53 -56 -64 

24G 

Current (2030) 0.03 -2 -3 -3 -4 -4 -4 

50yr (2080) 
0.12 -5 -8 -8 -11 -11 -12 

0.2 -5 -8 -9 -11 -12 -13 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

0.4 -5 -9 -10 -13 -14 -15 

0.6 -6 -10 -11 -14 -15 -17 

100yr (2130) 

0.22 -7 -12 -13 -17 -18 -19 

0.6 -8 -15 -16 -21 -22 -24 

0.8 -9 -15 -17 -22 -24 -26 

1.25 -9 -17 -18 -24 -26 -29 

1.6 -9 -17 -19 -25 -28 -31 

24H 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

24I 

Current (2030) 0.03 -5 -7 -7 -8 -8 -9 

50yr (2080) 

0.12 -10 -14 -14 -17 -18 -19 

0.2 -11 -15 -16 -18 -19 -20 

0.4 -12 -16 -17 -20 -21 -23 

0.6 -12 -17 -18 -22 -23 -26 

100yr (2130) 

0.22 -15 -21 -22 -26 -27 -29 

0.6 -18 -25 -26 -31 -33 -35 

0.8 -18 -26 -27 -33 -35 -38 

1.25 -19 -27 -29 -36 -38 -42 

1.6 -19 -29 -30 -38 -41 -45 
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25 Te Puna Estuary  

25.1 Site description  

The Te Puna Estuary shoreline is located on the western side of Te Puna. The site consists of 
approximately 0.3 km of consolidated shoreline and 1 km of low-lying estuarine area. The site is split 
into 3 cells based on differences in morphology, exposure and shoreline elevation (Figure 25-1). 

The Te Puna Estuary is a very low energy environment with limited fetch and shallow intertidal flats. 
The shoreline is exposed to winds from the west, with the average fetch of 0.5 km. 

 

Figure 25-1 Location and cell extent of the Te Puna Estuary shoreline within Tauranga Harbour 

The northern and southern extents of the shoreline consists low-lying estuarine area with 
mangroves and salt marsh vegetation (Cell 25A and Cell 25C). In the middle there is a small section 
of well-vegetated, west-facing cliff (Cell 25B).  

 

Figure 25-2 Site photos for the Te Puna Estuary shoreline. (A) Low-lying estuarine shoreline at the northern end 
(Cell 25A), (B) low-lying estuarine shoreline at the southern end (Cell 25B).  
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25.2 Geology 

The geological map of the area26 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess. 

 Holocene river deposits: Alluvial gravel, sand, silt, mud and clay, with local peat.  

Field observations were in line with the published geology.   

Existing slope angles for the consolidated cliffs range from 35° to 45°. The range of stable slope 
angles for Te Puna Estuary are shown in Table 25-1 below. 

The failure types observed around Te Puna Estuary were typically shallow surface failures. The 
likelihood of deep seated movement is low to moderate.  

25.3 Coastal processes 

The presence of mangroves and salt marsh vegetation within the Te Puna Estuary indicates that it is 
a low energy environment. Due to the limited fetch exposure and shallow intertidal flats the tidal 
current and wave energy at the shoreline is likely to be minimal. Due to vegetation cover it is difficult 
to determine long term cliff erosion rates within Cell 25B, however based on the sheltered 
environment, erosion rates are estimated to range from -0.02 to -0.08 m/yr.  

The SLR response factor for the cliffs in Cell 25B is estimated to range from 0.1 to 0.3.  

25.4 Adopted component values  

Adopted component values are presented within Table 25-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).

                                                           
26 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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Table 25-1 Component values for the cells along the Te Puna Estuary shoreline. 

Site 25. Te Puna Estuary 

Cell 25A 25B 25C 

Cell centre (NZTM) 
E 1870431 1870347 1870524 

N 5827403 5826917 5826651 

Morphology 
Low-lying estuarine Consolidated Low-lying estuarine 

Geology 
Holocene river deposits Matua Subgroup Matua Subgroup 

Exposure (average fetch/direction) 0.5 km (SW) 0.5 km (NW) 0.1 km (SW) 

State Natural Natural  Natural  

Short-term (m) 

Min 

No CEHA  (Refer to future MHWS layer in 
Stephens, 2018) 

0 

No CEHA  (Refer to future MHWS layer in 
Stephens, 2018) 

Mode 0 

Max 0 

Dune/Cliff elevation (m above 
toe or scarp) 

Min  5 

Mode 6 

Max 7 

Stable angle (deg) 

Min 24 

Mode 26 

Max 40 

Long-term (m)    

Min  -0.08 

Mode -0.05 

Max -0.02 

Closure slope (beaches)/SLR 
response factor (cliffs) 

Min 0.1 

Mode 0.2 

Max 0.3 
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25.5 Coastal erosion hazard assessment  

Coastal erosion hazard distances for Te Puna Estuary are presented within Table 25-2 and an 
overview map in Figure 25-4. Histograms of individual components and resultant erosion hazard 
distances using a Monte Carlo technique are shown in Appendix B. For the purpose of this 
assessment all coastal erosion protection structures have been ignored (refer to main report Section 
4.6.4).  

The erosion hazard for the consolidated shoreline within Cell 25B ranges from -10 m for the current 
P66% scenario to -24 m for the 2130 1.6 m SLR P5% scenario.  

Due to the presence of mangroves and salt marsh, there is no current erosion hazard within Cells 
25A and 25C. Inundation as a consequence of SLR is likely to be a greater hazard for the low-lying 
shoreline in the future.  

Table 25-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

Te
 P

u
n

a 
Es

tu
ar

y 

25A 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

25B 

Current (2030) 0.03 -7 -10 -11 -14 -15 -16 

50yr (2080) 

0.12 -8 -13 -14 -17 -18 -20 

0.2 -8 -13 -14 -17 -18 -20 

0.4 -9 -14 -14 -18 -19 -21 

0.6 -9 -14 -15 -18 -19 -22 

100yr (2130) 

0.22 -9 -15 -16 -20 -21 -23 

0.6 -10 -16 -17 -21 -23 -25 

0.8 -10 -17 -18 -22 -24 -26 

1.25 -10 -17 -19 -23 -25 -28 

1.6 -10 -18 -19 -24 -25 -29 

25C 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 50yr (2080) 

0.12 

0.2 

0.4 

0.6 

0.22 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

100yr (2130) 

0.6 

0.8 

1.25 

1.6 
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26 Plummers Point West  

26.1 Site description 

The Plummers Point West shoreline is located on the southern side of Mangawhai Bay within 
Tauranga Harbour. The site consists of approximately 0.6 km of consolidated shoreline. The site is 
split into 5 cells based on differences in exposure and shoreline elevation (Figure 26-1). The site is 
relatively sheltered with an average fetch exposure of 1 km from the north. 

 

Figure 26-1 Location and cell extent of the Plummers Point West shoreline within the Tauranga Harbour. 

The western extent of the shoreline comprises well-vegetated, northwest-facing cliffs that range in 
elevation from RL 7 to 10 m (Cell 26A). A narrow strip of salt marsh vegetation exists along the toe of 
the cliffs. Towards east the shoreline elevation reduces to a low consolidated bank, ranging in 
elevation from RL 1 to 2 m (Cell 26B). The backshore is a grass esplanade area which gradually rises 
up from the bank to an elevation of RL 8 m. Further east there is another section of well-vegetated 
cliffs which are elevated approximately RL 8 m (Cell 26C).  

The shoreline within Cell 26D is characterised by a low grass bank, which is partially protected by a 
timber seawall and rock rip rap. The bank is northwest-facing and ranges in elevation from RL 1 to 2 
m. There is evidence of some undercutting along the unprotected sections of the bank. The grass 
bank continues to wrap around to a north-facing orientation with small patches of salt marsh along 
the toe of the bank (Cell 26E).  
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Figure 26-2 Site photos for Plummers Point West. (A) Rock around drain outfall (Cell 26D), (B) timber seawall 
(Cell 26D), (C) consolidated bank (Cell 26D), (D) low grass bank with patches of salt marsh (Cell 26E). 

26.2 Geology 

The geological map of the area27 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess. 

Field observations were in line with the published geology.   

Existing slope angles for the consolidated cliffs range from 30° to 45°. The range of stable slope 
angles for the Plummers Point West shoreline are shown in Table 26-1 below. 

The failure types observed around Plummers Point West were typically shallow surface failures. The 
likelihood of deep seated movement is low to moderate.  

26.3 Coastal processes 

Fetch exposure is relatively small along the Plummers Point West shoreline and therefore wave 
heights at the shoreline are likely to be relatively small. There is a tidal channel which runs close to 
the shoreline within Cell 26D. Based on regression analysis the grass bank within both cells 26B and 
26D is retreating on average at -0.1 m/yr (Table 26-1). Due to tree coverage it is difficult to 
determine the long term erosion rates along the adjacent cliffs, however based on field observations 

                                                           
27 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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the cliffs appear relatively stable with patches of salt marsh along the toe. The average erosion rates 
are assumed slightly less than the adjacent banks, averaging at -0.05 m/yr. 

Due to the orientation of the low bank within Cell 26E, it is more sheltered compared to the rest of 
the site. The regression analysis shows long term erosion rates ranging from -0.02 to -0.08 m/yr.  

26.4 Local considerations 

There is approximately 50 m of timber seawall along the grass bank within Cell 26D (Figure 26-2B). 
There is also a drain outfall within Cell 26D which is surrounded with rock rip rap (Figure 26-2A).  

26.5 Adopted component values  

Adopted component values are presented within Table 26-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).
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Table 26-1 Component values for the cells around Plummers Point West. 

Site 26. Plummers Point West 

Cell 26A 26B 26C 26D 26E 

Cell centre (NZTM) 
E 1868157 1868252 1868266 1868331 1868436 

N 5827726 5827828 5827952 5828023 5828010 

Morphology Consolidated Consolidated Consolidated Consolidated Consolidated 

Geology Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup 

Exposure (average fetch/direction) 0.5 km (NW) 0.5 km (NW) 0.5 km (NW) 0.5 km (NW) 0.2 (N) 

State Natural Natural Natural Partially protected Natural 

Short-term (m) 

Min 0 0 0 0 0 

Mode 0 0 0 0 0 

Max 0 0 0 0 0 

Dune/Cliff elevation (m 
above toe or scarp) 

Min  7 1 6 1 1 

Mode 9 1.5 8 2 1.5 

Max 10 2 9 2.4 2 

Stable angle (deg) 

Min 24 24 24 24 24 

Mode 26 26 26 26 26 

Max 40 30 45 30 30 

Long-term (m)    

Min  -0.1 -0.15 -0.1 -0.15 -0.08 

Mode -0.05 -0.1 -0.05 -0.1 -0.05 

Max -0.02 -0.05 -0.02 -0.05 -0.02 

Closure slope 
(beaches)/SLR 
response factor (cliffs) 

Min 0.1 0.1 0.1 0.1 0.1 

Mode 0.2 0.2 0.2 0.2 0.2 

Max 0.3 0.3 0.3 0.3 0.3 
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26.6 Coastal erosion hazard assessment  

Coastal erosion hazard distances for Plummers Point West are presented within Table 26-2 and an 
overview map in Figure 26-4. Histograms of individual components and resultant erosion hazard 
distances using a Monte Carlo technique are shown in Appendix B. For the purpose of this 
assessment all coastal erosion protection structures have been ignored (refer to main report Section 
4.5.4). 

The current P66% erosion hazard ranges from -4 m to -19 m along the Plummers Point West shoreline. 
The future P5% erosion hazard for 1.6 m SLR in 2130 is up to -29 m in Cell 26C where the cliff height is 
largest.  

Table 26-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

P
lu

m
m

e
rs

 P
o

in
t 

W
e

st
 

26A 

Current (2030) 0.03 -9 -15 -16 -20 -21 -23 

50yr (2080) 

0.12 -11 -17 -19 -23 -24 -28 

0.2 -11 -18 -19 -23 -25 -28 

0.4 -12 -18 -20 -24 -26 -29 

0.6 -12 -19 -20 -25 -26 -30 

100yr (2130) 

0.22 -13 -20 -21 -27 -29 -33 

0.6 -13 -22 -23 -29 -31 -35 

0.8 -13 -22 -23 -29 -32 -36 

1.25 -13 -23 -24 -31 -33 -37 

1.6 -14 -23 -25 -31 -34 -38 

26B 

Current (2030) 0.03 -3 -4 -4 -5 -6 -6 

50yr (2080) 

0.12 -5 -9 -9 -12 -12 -13 

0.2 -6 -9 -10 -13 -13 -15 

0.4 -7 -10 -11 -14 -15 -17 

0.6 -7 -11 -12 -15 -16 -18 

100yr (2130) 

0.22 -8 -13 -14 -18 -20 -21 

0.6 -10 -16 -17 -22 -24 -26 

0.8 -10 -16 -18 -23 -25 -28 

1.25 -10 -18 -19 -25 -27 -31 

1.6 -11 -18 -20 -27 -29 -33 

26C 

Current (2030) 0.03 -7 -12 -13 -17 -19 -20 

50yr (2080) 

0.12 -8 -15 -16 -21 -22 -25 

0.2 -9 -15 -16 -21 -23 -25 

0.4 -9 -16 -17 -22 -23 -27 

0.6 -9 -16 -17 -22 -24 -27 

100yr (2130) 

0.22 -10 -17 -19 -24 -26 -29 

0.6 -10 -19 -20 -26 -28 -32 

0.8 -11 -19 -21 -27 -29 -33 
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Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

1.25 -11 -20 -21 -28 -30 -35 

1.6 -11 -20 -22 -29 -31 -36 

26D 

Current (2030) 0.03 -3 -5 -5 -6 -7 -7 

50yr (2080) 

0.12 -6 -9 -10 -12 -13 -14 

0.2 -6 -10 -11 -13 -14 -15 

0.4 -7 -11 -12 -15 -16 -17 

0.6 -7 -12 -12 -16 -17 -19 

100yr (2130) 

0.22 -8 -14 -15 -19 -20 -22 

0.6 -10 -16 -18 -23 -24 -26 

0.8 -10 -17 -18 -24 -26 -28 

1.25 -10 -18 -20 -26 -28 -31 

1.6 -11 -19 -21 -27 -30 -33 

26E 

Current (2030) 0.03 -2 -4 -4 -5 -5 -5 

50yr (2080) 

0.12 -3 -6 -6 -8 -8 -9 

0.2 -3 -6 -7 -8 -9 -10 

0.4 -4 -7 -7 -9 -10 -11 

0.6 -4 -7 -7 -10 -10 -12 

100yr (2130) 

0.22 -4 -8 -9 -11 -12 -13 

0.6 -5 -9 -10 -13 -14 -15 

0.8 -5 -10 -10 -14 -15 -16 

1.25 -5 -10 -11 -15 -16 -18 

1.6 -6 -11 -12 -15 -17 -19 
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27 Omokoroa South 

27.1 Site description 

The Omokoroa South shoreline is located on the southern side of Omokoroa Peninsula within the 
central part of Tauranga Harbour. The site consists of approximately 0.2 km of consolidated 
shoreline and 3.4 km of low-lying estuarine area. The site is split into 3 cells based on differences in 
exposure, morphology and shoreline elevation (Figure 27-1). The southern section of the site is very 
sheltered with an average fetch exposure of 0.5 km from the southeast. The northern section of the 
shoreline is slightly more exposed with an average fetch exposure of 2 km. 

 

Figure 27-1 Location and cell extent along the Omokoroa South shoreline within the Tauranga Harbour. 

The shoreline on the southern side of the railway bridge is characterised by sheltered low-lying 
estuarine shoreline with patches of salt marsh and mangrove vegetation (Cell 27A). On the northern 
side of the railway bridge there is a small section of consolidated cliffs ranging in elevation from RL 
11 to 15 m (Cell 27B). The cliffs are relatively sheltered and appear stable with dense vegetation. 
North from the cliffs the shoreline changes to another area of low-lying estuarine shoreline which is 
characterised by mangroves and salt marsh vegetation (Cell 27C).   
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Figure 27-2 Site photos for Omokoroa South. (A, B) Low-lying estuarine shoreline (Cell 27A), (C) Well-vegetated 
cliffs (Cell 27B), (D) Low-lying estuarine shoreline (Cell 27C). 

27.2 Geology 

The geological map of the area28 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess. 

 Waiteariki Formation: Crystal-rich dacitic welded ignimbrite.  

Field observations were in line with the published geology.   

Existing slope angles for the consolidated cliffs range from 10° to 40°. The range of stable slope 
angles for the Omokoroa South shoreline are shown in Table 27-1 below.  

The failure types observed around Omokoroa South were typically shallow surface failures. The 
likelihood of deep seated movement is low to moderate.  

27.3 Coastal processes 

The southern extent of Omokoroa South is a very sheltered environment with minimal wave 
exposure. Historic aerial photographs show there has been some expansion of the mangroves in the 
upper reaches of the estuary. While there are no mangroves along the shoreline directly south of the 
railway bridge, the historic aerials indicate there has been no erosion of the shoreline position. Due 
                                                           
28 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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to the very sheltered environment there is likely to be no coastal erosion hazard along this section of 
the shoreline (Cell 27A).  

On the northern side of the railway bridge, the small tidal channel within Maungawhai Bay runs 
close to the cliff toe within 27B. This channel may potentially contribute to some erosion, although 
the current shoreline appears relatively stable with patches of salt marsh along the toe. Based on 
regression analysis and sites of similar exposure, the long term erosion rate is estimated to range 
from -0.02 and -0.1 m/yr. Based on the sheltered environment the SLR response factor for Cell 27B is 
estimated to range from 0.1 to 0.3.   

Historic aerial photographs indicate the mangroves along Cell 27C have been expanding since 1992. 
The mangroves are likely to dissipate most tidal and wave energy reaching the shoreline in Cell 27C. 

 

27.4 Adopted component values  

Adopted component values are presented within Table 27-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).
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Table 27-1  Component values for the cells around Omokoroa South. 

Site 27. Omokoroa South 

Cell 27A 27B 27C 

Cell centre (NZTM) 
E 1866778 1867894 1867885 

N 5827077 5827933 5828790 

Morphology 
Low-lying estuarine Consolidated Low-lying estuarine 

Geology Matua Subgroup Matua Subgroup Matua Subgroup 

Exposure (average fetch/direction) 0.2km (SE) 0.3 km (SE) 2 km (NE) 

State Natural Natural Natural 

Short-term (m) 

Min 

No CEHA  (Refer to future MHWS layer 
in Stephens, 2018) 

0 

No CEHA  (Refer to future MHWS layer 
in Stephens, 2018) 

Mode 0 

Max 0 

Dune/Cliff elevation (m above toe 
or scarp) 

Min  11 

Mode 12 

Max 15 

Stable angle (deg) 

Min 24 

Mode 26 

Max 45 

Long-term (m)    

Min  -0.1 

Mode -0.05 

Max -0.02 

Closure slope (beaches)/SLR 
response factor (cliffs) 

Min 0.1 

Mode 0.2 

Max 0.3 
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27.5 Coastal erosion hazard assessment  

Coastal erosion hazard distances for Omokoroa South are presented within Table 27-2 and an 
overview map in Figure 27-4. Histograms of individual components and resultant erosion hazard 
distances using a Monte Carlo technique are shown in Appendix B. For the purpose of this 
assessment all coastal erosion protection structures have been ignored (refer to main report Section 
4.5.4). 

The erosion hazard along the cliffs within Cell 27B ranges from -19 m for current P66% to -39 m for 
the 2130 1.6 m SLR P5%. Due to the presence of salt marsh and mangroves within Cells 27A and 27C, 
there is likely to be no current erosion hazard for the shoreline. Inundation as a consequence of SLR 
is likely to be a greater hazard for the low-lying estuarine shoreline in the future. 

While no active coastal erosion was identified along Cell 27A, the existing backshore slopes show 
evidence of a large historic landslip. There is a potential land instability hazard in this area unrelated 
to coastal erosion and therefore more detailed site-specific assessment may be warranted. 

Table 27-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

O
m

o
ko

ro
a 

So
u

th
 

27A 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

27B 

Current (2030) 0.03 -12 -19 -21 -28 -30 -33 

50yr (2080) 

0.12 -14 -22 -24 -31 -33 -37 

0.2 -14 -22 -24 -31 -34 -38 

0.4 -14 -23 -25 -32 -35 -39 

0.6 -14 -23 -25 -33 -35 -40 

100yr (2130) 

0.22 -15 -25 -27 -34 -37 -42 

0.6 -15 -26 -28 -36 -39 -44 

0.8 -15 -27 -29 -37 -40 -45 

1.25 -16 -27 -30 -38 -41 -47 

1.6 -16 -28 -30 -39 -41 -48 

27C 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 
50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 
0.22 

0.6 
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28 Rangaiwaea North 

28.1 Site description 

The Rangaiwaea North shoreline is located on the northern side of Rangaiwaea Island. The site 
consists of approximately 6.3 km of low-lying estuarine area, 0.8 km of consolidated cliff and 0.3 km 
of unconsolidated shoreline. The site is split into 5 cells based on differences in morphology, 
exposure and shoreline elevation (Figure 28-1). The Rangaiwaea North shoreline is a relatively low 
energy environment with limited fetch and shallow intertidal flats.  

 

Figure 28-1 Location and cell extent of the Rangaiwaea North shoreline within Tauranga Harbour. 

At the south-western extent of the shoreline there is small section approximately 100 m long of 
west-facing cliffs which range in elevation from RL 12 to 15 m (Cell 28A) (Figure 28-2). Towards north 
the shoreline elevation drops to a low-lying estuarine shoreline which is fronted by shallow intertidal 
flats (Cell 28B). The low-lying estuarine shoreline continues around to the eastern side of 
Rangaiwaea Island.  

There is a section of east-facing cliffs that range in elevation from RL 4 to 6 m (Cell 28C). The cliff toe 
is approximately 20 m from Hunters Creek. South from the cliffs the shoreline elevation drops to 
another low-lying estuarine area which is fronted with mangroves and salt marsh vegetation (Cell 
28D). Cell 28E is characterised by an unconsolidated shoreline which has a high tide beach 
approximately 5 m wide.  
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Figure 28-2 Site photo of Rangaiwaea North. Consolidated shoreline with sandy high tide beach within Cell 28A.  

28.2 Geology 

The geological map of the area29 indicates that the site comprises: 

 Holocene stable dune deposits: Loose to poorly consolidated dune sands. 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess. 

The existing slope angles in this area are between 5° to 25° along the unconsolidated shoreline, and 
between 30° to 50° in areas of banks or cliffs. The range of stable slope angles for Rangaiwaea North 
shown in Table 28-1 below. 

The failure types observed around Rangaiwaea Island were typically shallow surface failures. The 
likelihood of deep seated movement is low to moderate.  

28.3 Coastal processes 

Due to extensive intertidal flats and small fetch exposure, most of the Rangaiwaea North shoreline is 
relatively sheltered from coastal processes. The small section of cliff within Cell 28A is exposed to an 
average fetch of 4.5 km from west, however the shallow intertidal flats and sandy beach fronting the 
cliff toe are likely to reduce the wave energy reaching the shoreline. Field observations indicate the 
cliff is relatively stable. Due to tree coverage it is difficult to determine the long term erosion rate, 
however based on cells of similar exposure it is estimated to range from -0.02 to -0.1 m/yr. 

The orientation of the sandspits, both south and north, from Cell 28A suggests that there is some 
northwards sediment transport.  

The presence of mangroves and salt marsh in Cell 28B indicates it is a relatively low energy 
environment. On the eastern side of Rangaiwaea Island the fetch exposure is limited to less than 1 
km and therefore there is likely to be minimal wave energy. Hunter’s Creek channel runs 
approximately 20 m offshore from the shoreline within Cell 28C which may result in some stronger 
tidal currents and cliff toe erosion. Based on regression analysis the long term erosion rates are 
estimated to range from -0.02 to -0.08 m/yr.  

                                                           
29 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 
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Further south, Hunter’s Creek shifts further east towards Matakana Island. The shallow intertidal 
flats fronting the Rangaiwaea shoreline create a relatively low energy environment where 
mangroves and salt marsh have gradually expanded since at least 1992.   

The unconsolidated shoreline within Cell 28E is exposed to slightly larger fetches and offshore water 
depths. Regression analysis indicates the long term erosion rate ranges from -0.05 to -0.19 m/yr. 
Based on a 2 km fetch from southeast, theoretical significant wave height is estimated to be 0.4 m. 
Based on model results the short term storm cut is estimated to range from 1 to 3 m.  

Due to the low fetch exposure within Cell 28C the SLR response factor for the consolidated shoreline 
is estimated to range from 0.1 to 0.3. The range of potential SLR factors for Cell 28A are higher due 
to the large fetch exposure which may result in larger waves reaching the shoreline if offshore water 
depths increase.  

28.4 Adopted component values  

Adopted component values are presented within Table 28-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).



 

 

Table 28-1  Component values for cells around Rangaiwaea North. 

Site 28. Rangaiwaea North 

Cell 28A 28B 28C 28D 28E 

Cell centre (NZTM) 
E 1873929 1873374 1874135 1875058 1875550 

N 5830727 5832385 5832154 5831409 5830788 

Morphology Consolidated Low-lying estuarine Consolidated Low-lying estuarine Unconsolidated 

Geology Matua Subgroup Holocene dune deposit Matua Subgroup Holocene dune deposit Holocene dune deposit 

Exposure (average fetch/direction) 4.5 km (W) 1 km (SW-NE) 0.8 km (NE) 1 km (NE) 5 km (SE) 

State Natural Natural Natural Natural Natural 

Short-term (m) 

Min 0 

No CEHA  (Refer to 
future MHWS layer in 

Stephens, 2018) 

0 

No CEHA  (Refer to 
future MHWS layer in 

Stephens, 2018) 

1 

Mode 0 0 2 

Max 0 0 3 

Dune/Cliff elevation 
(m above toe or 
scarp) 

Min  12.5 4 0.5 

Mode 13 4.5 1 

Max 15 6 2 

Stable angle (deg) 

Min 24 24 30 

Mode 26 26 32 

Max 50 40 34 

Long-term (m)    

Min  -0.1 -0.08 -0.19 

Mode -0.05 -0.05 -0.1 

Max -0.02 -0.02 -0.05 

Closure slope 
(beaches)/SLR 
response factor 
(cliffs) 

Min 0.2 0.1 0.05 

Mode 0.3 0.2 0.1 

Max 0.4 0.3 0.2 



 

 

28.5 Coastal erosion hazard assessment  

Coastal erosion hazard distances for Rangaiwaea North are presented within Table 28-2 and an 
overview map in Figure 28-4. Histograms of individual components and resultant erosion hazard 
distances using a Monte Carlo technique are shown in Appendix B. For the purpose of this 
assessment all coastal erosion protection structures have been ignored (refer to main report Section 
4.5.4). 

The current P66% erosion hazard ranges from -4 m along the unconsolidated shoreline to -18 m along 
the consolidated shoreline. For the future erosion hazard, the P5% for 1.6 m SLR in 2130, ranges from 
-28 m along the consolidated shoreline to -42m along the unconsolidated shoreline.  

Due to the presence of salt marsh vegetation and the very sheltered environment, there is no 
current erosion hazard along cells 28B and 28D. Inundation as a consequence of SLR is likely to be a 
greater hazard for the low-lying shoreline in the future.  

Table 28-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

R
an

ga
iw

ae
a 

N
o

rt
h

 

28A 

Current (2030) 0.03 -11 -18 -21 -29 -31 -33 

50yr (2080) 

0.12 -13 -21 -24 -32 -34 -37 

0.2 -13 -22 -24 -33 -35 -38 

0.4 -13 -23 -25 -34 -36 -40 

0.6 -14 -23 -26 -35 -37 -41 

100yr (2130) 

0.22 -14 -24 -26 -35 -38 -42 

0.6 -15 -26 -29 -38 -41 -46 

0.8 -16 -27 -30 -39 -42 -47 

1.25 -16 -28 -31 -41 -45 -49 

1.6 -17 -29 -32 -42 -46 -51 

28B 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

28C 

Current (2030) 0.03 -6 -8 -9 -12 -12 -14 

50yr (2080) 

0.12 -7 -11 -12 -14 -15 -17 

0.2 -7 -11 -12 -15 -16 -18 

0.4 -7 -12 -12 -15 -17 -19 

0.6 -7 -12 -13 -16 -17 -19 



 

 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

100yr (2130) 

0.22 -8 -13 -14 -17 -19 -21 

0.6 -9 -14 -15 -19 -21 -23 

0.8 -9 -15 -16 -20 -21 -24 

1.25 -9 -15 -16 -21 -22 -25 

1.6 -9 -16 -17 -21 -23 -26 

28D 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

28E 

Current (2030) 0.03 -3 -4 -5 -6 -6 -7 

50yr (2080) 

0.12 -5 -9 -10 -14 -15 -16 

0.2 -6 -10 -11 -14 -15 -17 

0.4 -7 -12 -13 -16 -18 -20 

0.6 -9 -14 -15 -19 -20 -23 

100yr (2130) 

0.22 -8 -14 -16 -22 -24 -25 

0.6 -11 -18 -19 -26 -27 -30 

0.8 -12 -20 -21 -28 -30 -34 

1.25 -15 -23 -25 -33 -36 -42 

1.6 -17 -26 -28 -38 -41 -48 
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29 Matakana North 

29.1 Site description 

The Matakana North shoreline is located on the northwest side of Matakana Island. The site consists 
of approximately 9 km of consolidated cliff, 6 km low-lying estuarine area and 1 km of 
unconsolidated shoreline. The site is split into 19 cells based on differences in morphology, exposure 
and shoreline elevation (Figure 29-1).  

 

Figure 29-1 Location and extent of cells around the Matakana North shoreline within Tauranga Harbour. 

Cell 29A consists of low-lying estuarine shoreline which is fronted with shallow intertidal flats and 
Tahunamanu Island. Towards north the shoreline rises to cliffs which range in elevation from RL 20 
to 33 m (Cell 29B). The cliffs face southwest and are vegetated with large overhanging pohutukawa 

1 
2 1 
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trees. There is evidence of some slips occurring along the cliffs. North from the cliffs the shoreline 
reduces to a south-facing bank elevated approximately RL 2 m (Cell 29C). Sections of the bank are 
fronted with a small sandy, high-tide beach. The shoreline wraps around to southwest-facing cliffs 
which are elevated approximately RL 15 m (Cell 29D). The cliff toe is located close to the main tidal 
channel and there is evidence of slips.  

Cell 29E1 is characterised by low-lying estuarine shoreline which is located within a small 
embayment, fronted with shallow intertidal flats. At the northern end of the embayment the 
shoreline rises to a low, south-facing cliff (Cell 29E). The shoreline continues to rise and wraps 
around to west-facing cliffs, ranging in elevation from RL 25 to 35 m (Cell 29F). The toe of the cliff is 
located relatively close to a main tidal channel and there are sections where large trees have fallen 
down the cliff face. North from the cliffs there is a section of unconsolidated shoreline with a low, 
grass backshore (Cell 29G).  

The north-western extent of the site is characterised by northwest-facing consolidated shoreline 
which includes sections of cliffs (Cell 29H and 29J) and low banks (Cell 29I). The shoreline is fronted 
with shallow intertidal flats and patches of salt marsh vegetation.  

 

 

Figure 29-2 Site photos for Matakana North. (A) Vegetated cliffs (Cell 29B). (B) Southwest-facing cliffs (Cell 
29D). (C) Unconsolidated shoreline (Cell 2G) (D) consolidated cliff and banks (Cell 29H and 29I).  

The southern section of Matakana (cells 29N to 29S) is a relatively sheltered environment with 
sections of low-lying estuarine shoreline and cliffs. Cell 29N consists of stable, east-facing cliff which 
is elevated approximately RL 11 m. Cell 29O consists of south-facing cliff which ranges in elevation 
from RL 5 to 10 m. Cells 29P and 29Q are characterised by east-facing cliffs which gradually reduce in 



 

 

elevation from RL 10 m at the northern end to RL 1 m at the southern end. Cell 29R consists of 
relatively stable south-facing cliff which is elevated approximately RL 7 m. Cell 29S includes all of the 
low-lying estuarine sections where there is mangroves and salt marsh vegetation.  

29.2 Geology 

The geological map of the area30 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess. 

 Pakaumanu Group: Partially welded, pumice and crystal-rich ignimbrite with inverse thermal 
zonation: lithics of rhyolite and andesite.  

 Holocene river deposits: Alluvial gravel, sand, silt, mud and clay with local peat, includes 
modern river beds.  

The existing slope angles in this area are between 20° to 70° in areas of banks or cliffs. The range of 
stable slope angles for Matakana North are shown in Table 29-1 below. 

The failure types observed around Matakana Island were typically shallow surface failures. The 
likelihood of deep seated movement is low to moderate.  

29.3 Coastal processes 

Most of the Matakana North shoreline is exposed to relatively large fetches at high tide. Along the 
southwest-facing side of the site (cells 29B to 29F) the water offshore is relatively deep with the tidal 
channel running in close proximity to the shoreline. Field observations indicate the sections of cliff 
are actively eroding, with slip debris being readily removed by tidal currents. Based on regression 
analysis within cells 29C and 29F the long term erosion rate is estimated to range from -0.1 to -0.2 
m/yr. Tree coverage makes it difficult to determine the long term erosion rates along the adjacent 
cliffs however based on similar exposure, the range of rates are assumed to be the same within Cell 
29D. 

The low-lying estuarine areas within cells 29A and 29E1 are fronted with intertidal flats and are 
slightly more sheltered compared to the adjacent consolidated shoreline. The orientation of the 
sand spit around Tahunamanu Island indicates the dominant direction of sediment transport is 
southwards.  

The northern extent of the shoreline (cells 29G to 29K) is also exposed to large fetches, however 
there are shallow intertidal flats fronting most of the shoreline. Based on field observations the 
shoreline is relatively stable indicating that any wind-wave energy is largely dissipated by the shallow 
intertidal flats. Due to limited aerial photographs it is difficult to measure a long term erosion rate, 
however based on the aerials available and comparison with sites of similar exposure, the long term 
erosion rates are estimated to range from -0.05 to -0.1 m/yr.   

On the eastern side of the site there is minimal fetch and reduced wave exposure, therefore the 
sheltered environment allows for the establishment of mangroves within Cell 29L. The cliffs within 
Cell 29M appear relatively stable with the long term erosion rate estimated to range from -0.02 to -
0.08 m/yr.   

Due to the combination of large fetch exposure and deep offshore water the SLR response factors 
for the southwest-facing consolidated shoreline is estimated to range from 0.2 to 0.4. The range of 

                                                           
30 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 



 

 

SLR response factors are estimated to be slightly less for the northern extent, ranging from 0.1 to 
0.3.   

The southern extent of the Matakana North site (cells 29N to 29S) is a very sheltered environment 
with shallow intertidal flats and limited fetch exposure. Historic aerial photographs show very little 
change in the shoreline position with some small expansion of mangroves in places (Cell 29S). Based 
on regression analysis the long term erosion rate along the cliff cells is estimated to range from 0 to -
0.05 m/yr. Due to the sheltered environment the SLR response factors are estimated to range from 
0.1 to 0.3. 

29.4 Adopted component values  

Adopted component values are presented within Table 29-1 and Table 29-2. The short term values 
are equal to zero for the consolidated cells as short term erosion is not applicable for consolidated 
shorelines (see section 4.6.2 in main report).



 

 

Table 29-1 Component values for the cells (29A to 29J) around Matakana North. 

Site 29. Matakana North 

Cell 29A 29B 29C 29D 29E1 29E 29F 29G 29H 29I 29J 

Cell centre 
(NZTM) 

E 1870181 1869550 1869043 1868707 1868472 1867973 1867973 1867817 1867740 1867455 1867452 

N 5833427 5833613 5833786 5833706 5834168 5834238 5834238 5834267 5834924 5835555 5836518 

Morphology Low-lying 
estuarine  Consolidated Consolidated Consolidated 

Low-lying 
estuarine  Consolidated Consolidated Unconsolidated Consolidated Consolidated Consolidated 

Geology 
Holocene 
river 
deposits 

Matua 
Subgroup 

Matua 
Subgroup 

Matua 
Subgroup 

Holocene 
river 
deposits 

Matua 
Subgroup Matua 

Subgroup 
Holocene river 
deposits Matua Subgroup Matua Subgroup 

Matua 
Subgroup 

Exposure (average 
fetch/direction) 3.5 km (S) 4 km (SW) 4 km (SE) 4.5 km (SW) 4.5 km (SW) 4 km (S) 5.5 km (W) 5.5 km (W) 5.5 km (W) 9 km (NW) 9 km (NW) 

State Natural Natural Natural Natural Natural Natural Natural Natural Natural Natural Natural 

Short-term 
(m) 

Min 

No CEHA  
(Refer to 
future 
MHWS 
layer in 
Stephens, 
2018) 

0 0 0 

No CEHA  
(Refer to 
future 
MHWS 
layer in 
Stephens, 
2018) 

0 0 5 0 0 0 

Mode 0 0 0 0 0 7 0 0 0 

Max 0 0 0 0 0 9 0 0 0 

Dune/Cliff 
elevation (m 
above toe or 
scarp) 

Min  20 1.5 13 3 25 1.5 10 1 20 

Mode 25 2 15 3.5 30 1.8 15 2 21 

Max 33 2.5 18 4 35 2 20 3 22 

Stable angle 
(deg) 

Min 24 24 24 24 24 30 24 24 24 

Mode 26 26 26 26 26 32 26 26 26 

Max 55 30 55 50 50 34 45 30 50 

Long-term 
(m)    

Min  -0.2 -0.2 -0.2 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 

Mode -0.15 -0.15 -0.15 -0.15 -0.15 -0.08 -0.08 -0.08 -0.08 

Max -0.1 -0.1 -0.1 -0.1 -0.1 -0.05 -0.05 -0.05 -0.05 

Closure slope 
(beaches)/SLR 
response 
factor (cliffs) 

Min 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

Mode 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

Max 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 



 

 

Table 29-2 Component values for the cells (29K to 29S) around Matakana North. 

Site Matakana North 

Cell 
 

29K 29L 29M 29N 29O 29P 29Q 29R 29S 

Cell centre 
(NZTM) 

E 1868031 1868947 1870316 1872316 1872104 1872019 1872368 1872358 1871794 

N 5837672 5837377 5836782 5834292 5833882 5833477 5832969 5832625 5832112 

Morphology Consolidated 
Low-lying 
estuarine  Consolidated Consolidated Consolidated Consolidated Consolidated Consolidated Low-lying estuarine 

Geology 
Matua 
Subgroup 

Matua 
Subgroup 

Matua 
Subgroup 

Matua 
Subgroup 

Matua 
Subgroup 

Matua 
Subgroup 

Matua 
Subgroup Matua Subgroup 

Holocene river 
deposits 

Exposure (average 
fetch/direction) 9 km (NW) 1 km (NE) 0.5 km (NE) 1 km (S) 1 km (S) 1 km(NE) 1 km(NE) 1 km (SE)   

State 
 

Natural Natural Natural Natural Natural Natural Natural Natural Natural 

Short-term (m) 

Min 0 

No CEHA  
(Refer to 

future MHWS 
layer in 

Stephens, 
2018) 

0 0 0 0 0 0 

No CEHA  (Refer to 
future MHWS layer 
in Stephens, 2018) 

Mode 0 0 0 0 0 0 0 

Max 0 0 0 0 0 0 0 

Dune/Cliff 
elevation (m 
above toe or 
scarp) 

Min  1.5 9 10 5 7.5 1 7 

Mode 2 10 11 7 8.5 1.5 7.5 

Max 3 11 11.5 10 10 2 8 

Stable angle (deg) 

Min 24 24 24 24 24 24 24 

Mode 26 26 26 26 26 26 26 

Max 30 45 45 40 40 40 40 

Long-term (m)    

Min  -0.1 -0.08 -0.05 -0.05 -0.05 -0.05 -0.05 

Mode -0.08 -0.05 -0.02 -0.02 -0.02 -0.02 -0.02 

Max -0.05 -0.02 0 0 0 0 0 

Closure slope 
(beaches)/SLR 
response factor 
(cliffs) 

Min 0.2 0.1 0.1 0.1 0.1 0.1 0.1 

Mode 0.3 0.2 0.2 0.2 0.2 0.2 0.2 

Max 0.4 0.3 0.3 0.3 0.3 0.3 0.3 



 

 

29.5 Coastal erosion hazard assessment  

Coastal erosion hazard distances for Matakana North are presented within Table 29-3 and an 
overview map in Figure 29-4. Histograms of individual components and resultant erosion hazard 
distances using a Monte Carlo technique are shown in Appendix B. For the purpose of this 
assessment all coastal erosion protection structures have been ignored (refer to main report Section 
4.5.4). 

Both the current and future erosion hazard is largest along the west-facing cliffs (cells 29B and 29F). 
The current P66% ranges from -3 m along the low consolidated bank within Cell 29Q to -41 m along 
the cliffs within cell 29F. The P5% for 1.6 m SLR in 2130, ranges from -10 m along the sheltered 
shoreline, to -97 m along the exposed cliffs.  

Due to the sheltered environment and in some places the expansion of mangroves, there is no 
current erosion hazard within cells 29A, 29E, 29L and 29S. Inundation as a consequence of SLR is 
likely to be a greater hazard for the low-lying shoreline in the future.  

Table 29-3 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

M
at

ak
an

a 
N

o
rt

h
 

29A 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

29B 

Current (2030) 0.03 -18 -32 -36 -57 -64 -74 

50yr (2080) 

0.12 -23 -39 -44 -65 -71 -84 

0.2 -24 -41 -46 -66 -73 -86 

0.4 -26 -43 -48 -69 -76 -89 

0.6 -27 -45 -50 -71 -78 -91 

100yr (2130) 

0.22 -29 -47 -52 -72 -79 -93 

0.6 -32 -53 -58 -79 -86 -101 

0.8 -34 -55 -60 -81 -89 -103 

1.25 -36 -59 -64 -85 -93 -109 

1.6 -38 -61 -66 -88 -96 -112 

29C 

Current (2030) 0.03 -4 -6 -6 -7 -8 -8 

50yr (2080) 

0.12 -9 -13 -14 -16 -17 -18 

0.2 -11 -15 -15 -18 -19 -20 

0.4 -12 -17 -18 -21 -22 -25 



 

 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

0.6 -13 -19 -20 -24 -25 -28 

100yr (2130) 

0.22 -15 -20 -21 -25 -26 -28 

0.6 -18 -26 -27 -33 -35 -38 

0.8 -19 -28 -29 -36 -38 -42 

1.25 -21 -31 -33 -41 -44 -48 

1.6 -22 -33 -35 -44 -47 -53 

29D 

Current (2030) 0.03 -11 -20 -23 -34 -37 -41 

50yr (2080) 

0.12 -18 -27 -30 -42 -45 -48 

0.2 -19 -29 -32 -43 -46 -51 

0.4 -21 -31 -34 -46 -49 -54 

0.6 -22 -33 -36 -48 -52 -57 

100yr (2130) 

0.22 -24 -35 -38 -50 -53 -58 

0.6 -27 -41 -44 -57 -61 -67 

0.8 -28 -43 -46 -59 -63 -70 

1.25 -30 -47 -50 -63 -68 -77 

1.6 -32 -49 -52 -66 -71 -81 

29E1 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

29E 

Current (2030) 0.03 -4 -7 -7 -10 -10 -11 

50yr (2080) 

0.12 -10 -14 -15 -18 -19 -21 

0.2 -11 -16 -16 -20 -21 -23 

0.4 -12 -18 -19 -23 -25 -28 

0.6 -13 -20 -21 -25 -27 -31 

100yr (2130) 

0.22 -15 -21 -23 -27 -29 -31 

0.6 -18 -27 -29 -35 -37 -40 

0.8 -19 -29 -31 -38 -40 -43 

1.25 -21 -32 -34 -43 -46 -50 

1.6 -22 -34 -37 -46 -50 -54 

29F 
Current (2030) 0.03 -24 -41 -46 -66 -71 -78 

0.12 -29 -49 -54 -73 -78 -85 



 

 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

50yr (2080) 

0.2 -30 -50 -55 -75 -80 -87 

0.4 -32 -53 -58 -77 -83 -91 

0.6 -33 -55 -60 -79 -85 -94 

100yr (2130) 

0.22 -35 -56 -62 -81 -86 -95 

0.6 -39 -62 -68 -88 -93 -104 

0.8 -40 -65 -70 -90 -96 -108 

1.25 -42 -68 -74 -94 -101 -114 

1.6 -44 -70 -76 -97 -103 -117 

29G 

Current (2030) 0.03 -7 -9 -10 -11 -11 -12 

50yr (2080) 

0.12 -10 -13 -13 -15 -16 -17 

0.2 -10 -13 -14 -15 -16 -17 

0.4 -11 -14 -14 -16 -17 -18 

0.6 -11 -15 -15 -17 -17 -18 

100yr (2130) 

0.22 -13 -17 -17 -20 -20 -21 

0.6 -14 -18 -19 -21 -22 -23 

0.8 -14 -19 -19 -22 -22 -24 

1.25 -16 -20 -21 -23 -24 -26 

1.6 -17 -21 -22 -25 -26 -28 

29H 

Current (2030) 0.03 -12 -22 -25 -35 -39 -45 

50yr (2080) 

0.12 -15 -26 -29 -39 -43 -49 

0.2 -16 -27 -30 -40 -44 -50 

0.4 -17 -28 -31 -41 -45 -52 

0.6 -17 -29 -32 -42 -46 -54 

100yr (2130) 

0.22 -18 -30 -33 -43 -47 -54 

0.6 -20 -33 -36 -46 -51 -58 

0.8 -21 -34 -37 -47 -52 -60 

1.25 -22 -36 -39 -50 -54 -63 

1.6 -23 -37 -40 -51 -55 -64 

29I 

Current (2030) 0.03 -3 -5 -5 -7 -7 -8 

50yr (2080) 

0.12 -5 -8 -9 -11 -11 -12 

0.2 -6 -9 -10 -12 -12 -13 

0.4 -7 -11 -11 -13 -14 -15 

0.6 -8 -11 -12 -14 -15 -17 

100yr (2130) 

0.22 -8 -12 -13 -15 -16 -17 

0.6 -10 -15 -16 -19 -20 -22 

0.8 -11 -16 -17 -20 -22 -23 

1.25 -12 -18 -19 -23 -24 -26 

1.6 -13 -19 -20 -25 -26 -29 

29J Current (2030) 0.03 -18 -28 -32 -44 -47 -50 



 

 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

50yr (2080) 

0.12 -22 -32 -36 -48 -51 -54 

0.2 -22 -33 -37 -49 -51 -54 

0.4 -23 -34 -38 -51 -53 -56 

0.6 -24 -35 -39 -52 -54 -58 

100yr (2130) 

0.22 -25 -36 -40 -52 -55 -58 

0.6 -26 -39 -43 -56 -58 -63 

0.8 -27 -40 -44 -57 -60 -64 

1.25 -28 -42 -46 -59 -62 -68 

1.6 -28 -43 -47 -60 -63 -70 

29K 

Current (2030) 0.03 -4 -5 -5 -7 -7 -8 

50yr (2080) 

0.12 -6 -9 -9 -11 -11 -12 

0.2 -7 -10 -10 -12 -12 -14 

0.4 -7 -11 -11 -13 -14 -16 

0.6 -8 -12 -12 -15 -16 -17 

100yr (2130) 

0.22 -9 -13 -13 -15 -16 -17 

0.6 -11 -16 -16 -19 -20 -22 

0.8 -11 -16 -17 -21 -22 -24 

1.25 -12 -18 -19 -23 -25 -27 

1.6 -13 -19 -20 -25 -27 -29 

29M 

Current (2030) 0.03 -10 -15 -17 -22 -23 -25 

50yr (2080) 

0.12 -11 -18 -19 -24 -26 -28 

0.2 -12 -18 -20 -25 -26 -28 

0.4 -12 -19 -20 -25 -27 -29 

0.6 -12 -19 -20 -26 -28 -30 

100yr (2130) 

0.22 -12 -20 -22 -27 -29 -32 

0.6 -13 -21 -23 -29 -31 -34 

0.8 -13 -22 -23 -29 -31 -35 

1.25 -13 -23 -24 -30 -32 -36 

1.6 -13 -23 -25 -31 -33 -37 

29N 

Current (2030) 0.03 -10 -16 -18 -23 -24 -26 

50yr (2080) 

0.12 -11 -17 -19 -24 -26 -28 

0.2 -11 -17 -19 -25 -26 -28 

0.4 -11 -18 -19 -25 -26 -29 

0.6 -11 -18 -19 -25 -27 -29 

100yr (2130) 

0.22 -11 -18 -20 -26 -27 -31 

0.6 -11 -19 -21 -27 -28 -31 

0.8 -11 -19 -21 -27 -29 -32 

1.25 -11 -20 -21 -27 -29 -32 

1.6 -11 -20 -21 -28 -30 -33 



 

 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

29O 

Current (2030) 0.03 -7 -12 -13 -18 -19 -22 

50yr (2080) 

0.12 -7 -13 -14 -19 -21 -24 

0.2 -7 -13 -14 -19 -21 -24 

0.4 -7 -13 -14 -19 -21 -24 

0.6 -7 -13 -15 -20 -21 -25 

100yr (2130) 

0.22 -7 -14 -15 -20 -22 -26 

0.6 -7 -15 -16 -21 -23 -27 

0.8 -7 -15 -16 -21 -23 -27 

1.25 -7 -15 -16 -22 -24 -28 

1.6 -7 -15 -16 -22 -24 -28 

29P 

Current (2030) 0.03 -9 -14 -15 -19 -20 -22 

50yr (2080) 

0.12 -10 -15 -17 -20 -22 -24 

0.2 -10 -16 -17 -21 -22 -24 

0.4 -10 -16 -17 -21 -22 -25 

0.6 -10 -16 -17 -21 -23 -25 

100yr (2130) 

0.22 -10 -17 -18 -22 -23 -26 

0.6 -10 -17 -18 -23 -24 -27 

0.8 -10 -17 -18 -23 -25 -28 

1.25 -10 -18 -19 -24 -26 -28 

1.6 -10 -18 -19 -24 -26 -29 

29Q 

Current (2030) 0.03 -1 -3 -3 -4 -4 -5 

50yr (2080) 

0.12 -2 -4 -4 -6 -6 -7 

0.2 -2 -4 -4 -6 -6 -7 

0.4 -2 -4 -4 -6 -7 -8 

0.6 -2 -4 -5 -6 -7 -8 

100yr (2130) 

0.22 -2 -5 -5 -7 -8 -10 

0.6 -2 -5 -6 -9 -9 -11 

0.8 -2 -5 -6 -9 -10 -11 

1.25 -2 -6 -6 -10 -11 -12 

1.6 -2 -6 -6 -10 -11 -13 

29R 

Current (2030) 0.03 -9 -12 -13 -16 -17 -18 

50yr (2080) 

0.12 -9 -14 -15 -18 -19 -20 

0.2 -9 -14 -15 -18 -19 -20 

0.4 -9 -14 -15 -18 -19 -20 

0.6 -9 -14 -15 -18 -19 -21 

100yr (2130) 

0.22 -9 -15 -16 -19 -20 -22 

0.6 -9 -15 -16 -20 -22 -23 

0.8 -9 -15 -16 -21 -22 -23 

1.25 -9 -16 -17 -21 -22 -24 



 

 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

1.6 -9 -16 -17 -21 -23 -25 

29S 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 
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30 Kauri Point  

30.1 Site description 

Kauri Point is located at the northern end of Tauranga Harbour, approximately 4 km south of the 
harbour entrance. The site consists of approximately 1.6 km of consolidated cliff. The site is split into 
3 cells based on differences in exposure and shoreline elevation (Figure 30-1).  

 

Figure 30-1 Location and cell extent around Kauri Point within Tauranga Harbour. 

The cliffs at the southern end of Kauri Point range in elevation from RL 25 to 33 m (Cell 30A). The 
cliffs face south and are exposed to a maximum fetch of 14 km from southeast. Large pohutukawa 
trees overhang most of the cliffs and there is evidence of large slips.  

Further north the cliffs wrap around to an east-facing orientation (Cell 30B). The cliffs are also 
densely vegetated with large overhanging pohutukawa trees and there is evidence of some slips 
occurring. 

At the northern end of the shoreline the cliffs face northeast and are slightly reduced in elevation, 
ranging from RL 7 to 24 m (Cell 30C).  



 

 

 

Figure 30-2 Site photos for Kauri Point. (A) South-facing cliffs (Cell 30A). (B) Large slip within Cell 30A). (C) East-
facing cliffs (Cell 30B). (D) Northern end of Kauri Point (Cell 30B and 30C).  

30.2 Geology 

The geological map of the area31 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess. 

The existing slope angles in this area are between 25° to 50°. The range of stable slope angles for 
Kauri Point are shown in Table 30-1 below. 

The failure types observed around Kauri Point were typically shallow surface failures. The likelihood 
of deep seated movement is low to moderate.  

30.3 Coastal processes 

The Kauri Point shoreline is relatively exposed to coastal processes, including wind-waves and tidal 
currents. Due to extensive tree cover it is difficult to determine the long term erosion rates, however 
field observations indicate the cliffs are actively eroding. Based on sites with similar exposure the 
long term erosion rates around Kauri Point are estimated to range from -0.05 to -0.2 m/yr.  

                                                           
31 Leonard, G.S.; Begg, J.G.; Wilson, C.J.N. (compilers) 2010: Geology of the Rotorua area. Institute of Geological & Nuclear 
Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS Science. 



 

 

The combination of strong tidal currents and wind-waves generated from the large southerly fetch 
are likely to contribute to undercutting of the cliff toe, with the tidal currents contributing to the 
removal of slip debris.  

Based on the large fetch exposure within Cell 30A the SLR response factor is estimated to range from 
0.3 to 0.5. As cells 30B and 30C have a slightly smaller fetch exposure, the SLR response factor is 
estimated to range from 0.2 to 0.4.  

30.4 Adopted component values  

Adopted component values are presented within Table 30-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).



 

 

Table 30-1 Component values for cells along Kauri Point. 

Site 30. Kauri Point 

Cell 30A 30B 30C 

Cell centre (NZTM) 
E  1863007  1863134  1862952 

N  5843793  5844251  5844727 

Morphology Consolidated Consolidated Consolidated 

Geology Matua Subgroup Matua Subgroup Matua Subgroup 

Exposure (average fetch/direction) 14 km (SE) 2 km (east) 4.5 km (NE) 

State Natural Natural Natural 

Short-term (m) 

Min 0 0 0 

Mode 0 0 0 

Max 0 0 0 

Dune/Cliff elevation (m 
above toe or scarp) 

Min  25 30 6 

Mode 30 33 7 

Max 33 35 10 

Stable angle (deg) 

Min 24 24 24 

Mode 26 26 26 

Max 50 50 45 

Long-term (m)    

Min  -0.2 -0.2 -0.2 

Mode -0.15 -0.15 -0.15 

Max -0.05 -0.05 -0.05 

Closure slope 
(beaches)/SLR response 
factor (cliffs) 

Min 0.3 0.2 0.2 

Mode 0.4 0.3 0.3 

Max 0.5 0.4 0.4 



 

 

 

30.5 Coastal erosion hazard assessment  

Coastal erosion hazard distances for Kauri Point are presented within Table 30-2 and an overview 
map in Figure 30-4. Histograms of individual components and resultant erosion hazard distances 
using a Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all 
coastal erosion protection structures have been ignored (refer to main report Section 4.5.4). 

The current P66% erosion hazard ranges from -13 m along the lower cliffs within Cell 30C to -45 m 
within the high cliffs in Cell 30B. The future P5% erosion hazard for 1.6 m SLR in 2130 ranges from -45 
m in Cell 30C to -100 m along the exposed cliffs in Cell 30A.  

Table 30-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

K
au

ri
 P

o
in

t 

30A 

Current (2030) 0.03 -24 -40 -45 -63 -68 -75 

50yr (2080) 

0.12 -27 -47 -52 -70 -75 -82 

0.2 -28 -49 -54 -72 -77 -85 

0.4 -29 -52 -57 -76 -81 -89 

0.6 -30 -54 -60 -79 -84 -92 

100yr (2130) 

0.22 -29 -54 -59 -78 -83 -90 

0.6 -33 -61 -66 -87 -92 -101 

0.8 -34 -64 -69 -90 -96 -106 

1.25 -35 -69 -74 -96 -103 -115 

1.6 -36 -72 -78 -100 -108 -121 

30B 

Current (2030) 0.03 -28 -45 -51 -70 -74 -79 

50yr (2080) 

0.12 -31 -51 -57 -77 -81 -86 

0.2 -32 -53 -58 -78 -83 -88 

0.4 -33 -55 -61 -81 -86 -92 

0.6 -34 -57 -62 -83 -88 -94 

100yr (2130) 

0.22 -35 -58 -64 -84 -90 -96 

0.6 -37 -63 -69 -90 -96 -104 

0.8 -38 -65 -71 -93 -99 -108 

1.25 -39 -69 -74 -97 -103 -113 

1.6 -39 -70 -76 -99 -106 -116 

30C 

Current (2030) 0.03 -7 -13 -14 -19 -21 -24 

50yr (2080) 

0.12 -11 -20 -21 -27 -29 -33 

0.2 -11 -21 -22 -28 -31 -35 

0.4 -13 -23 -25 -31 -34 -39 

0.6 -14 -25 -26 -34 -36 -42 

100yr (2130) 
0.22 -14 -26 -28 -35 -38 -42 

0.6 -16 -31 -33 -42 -45 -51 



 

 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

0.8 -17 -33 -35 -45 -48 -54 

1.25 -18 -35 -39 -49 -53 -60 

1.6 -19 -37 -41 -52 -57 -64 
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31 Ongare North 

31.1 Site description 

The Ongare North shoreline is located between Ongare and Tuapiro Point at the northern end of 
Tauranga Harbour. The site consists of approximately 1 km of consolidated cliff. The site is split into 
4 cells based on differences in exposure and shoreline elevation (Figure 31-1). 

 

Figure 31-1 Location and cell extent of the Ongare North shoreline within Tauranga Harbour. 

The southern extent of the shoreline consists of well-vegetated cliff ranging in elevation from RL 6 to 
10 m (Cell 31A). Towards north the cliffs increase in elevation to approximately RL 20 m (Cell 31B). 
The cliffs within Cell 31B face east and are exposed to an average fetch of 1.5 km. Most of the 
shoreline is well-vegetated with a sandy high-tide beach along the toe (Figure 31-2B). However at 
the southern end of Cell 31B there is evidence of a large slip (Figure 31-2A). Further north the cliffs 
wrap around to a northeast orientation and are elevated approximately RL 10 m (Cell 31C). The cliff 
toe within Cell 31C is less than 50 m from the tidal channel. The cliffs within Cell 31D are also 
elevated approximately RL 10 m, however they face north and are fronted by shallow intertidal flats.  



 

 

 

Figure 31-2 Site photos for Ongare North. (A) Large slip within Cell 31B. (B) High tide beach along the cliff toe 
(Cell 31B), (C) consolidated shoreline (Cell 31C).  

31.2 Geology 

The geological map of the area32 indicates that the site comprises: 

 Matua Subgroup: Poorly to moderately sorted gravel with minor sand and silt underlying 
terraces; includes minor fan deposits and loess. 

Field observations of cliff exposures are in line with the published geology.   

The existing slope angles in this area are between 30° to 40°. The range of stable slope angles for 
Ongare North are shown in Table 31-1 below. 

The failure types observed around Ongare were typically shallow surface failures. The likelihood of 
deep seated movement is low.  

31.3 Coastal processes 

The Onagre North shoreline is exposed to fetches from the north around to the east. Tree coverage 
makes it difficult to determine the long term erosion rates within Cell 31A, however based on 
regression analysis within Cell 31B the long term erosion rate is estimated to range from -0.02 to -
0.1 m/yr. The sandy high tide beach is likely to reduce wave energy reaching the cliff toe, however 
field observations indicate there are sections where waves have undercut the cliff toe during storm 
events. The tidal channel runs close to the shoreline within Cell 31C and based on the orientation of 
the shoreline is slightly more exposed than cells 31A and 31B. Based on regression analysis within 
Cell 31D the long term erosion rate is estimated to range from -0.05 to -0.15 m/yr.  

                                                           
32 Edbrooke, S.W. (compiler) 2001: Geology of the Auckland area. Institute of Geological & Nuclear Sciences 1:250,000 
geological map 3. 1 sheet + 74 p. Lower Hutt, New Zealand. Institute of Geological & Nuclear Sciences Limited. 



 

 

Based on the fetch exposure the SLR response factor for all of the Ongare North shoreline is 
estimated to range from 0.1 to 0.3. 

31.4 Adopted component values  

Adopted component values are presented within Table 31-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report). 



 

 

Table 31-1 Component values for cells along Ongare North. 

Site 31. Ongare North 

Cell 31A 31B 31C 31D 

Cell centre (NZTM) 
E 1862368 1862328 1862305 1862077 

N 5845647 5845862 5846051 5845970 

Morphology Consolidated Consolidated Consolidated Consolidated 

Geology Matua Subgroup Matua Subgroup Matua Subgroup Matua Subgroup 

Exposure (average fetch/direction) 1.5 km (NE) 1.5 km (NE) 2.5 km (NE) 5 km (N) 

State Natural Natural Natural Natural 

Short-term (m) 

Min 0 0 0 0 

Mode 0 0 0 0 

Max 0 0 0 0 

Dune/Cliff elevation (m 
above toe or scarp) 

Min  6 19 8 7 

Mode 7 20 9 10 

Max 10 21 11 12 

Stable angle (deg) 

Min 24 24 24 24 

Mode 26 26 26 26 

Max 50 50 50 50 

Long-term (m)    

Min  -0.1 -0.1 -0.2 -0.15 

Mode -0.05 -0.05 -0.15 -0.1 

Max -0.02 -0.02 -0.1 -0.05 

Closure slope (beaches)/SLR 
response factor (cliffs) 

Min 0.1 0.1 0.1 0.1 

Mode 0.2 0.2 0.2 0.2 

Max 0.3 0.3 0.3 0.3 



 

 

31.5 Coastal erosion hazard assessment  

Coastal erosion hazard distances for Ongare North are presented within Table 31-2 and an overview 
map in Figure 31-4. Histograms of individual components and resultant erosion hazard distances 
using a Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all 
coastal erosion protection structures have been ignored (refer to main report Section 4.5.4). 

The current P66% erosion hazard ranges from -11 m along the lower cliffs in Cell 31A to -27 m along 
the higher cliffs in Cell 31B. The future erosion hazard is also highest within Cell 31B due to the 
greater exposure to coastal processes. The future P5% erosion hazard for 1.6 m SLR in 2130 ranges 
from -28 m to -52 m. 

Table 31-2 Coastal erosion hazard widths for 2030, 2080 and 2130 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

O
n

ga
re

 N
o

rt
h

 

31A 

Current (2030) 0.03 -6 -11 -12 -17 -19 -22 

50yr (2080) 

0.12 -7 -14 -15 -20 -23 -26 

0.2 -8 -14 -15 -21 -23 -27 

0.4 -8 -15 -16 -22 -24 -28 

0.6 -8 -15 -16 -22 -25 -29 

100yr (2130) 

0.22 -9 -16 -18 -24 -27 -31 

0.6 -9 -18 -19 -26 -28 -34 

0.8 -10 -18 -20 -26 -29 -35 

1.25 -10 -19 -21 -28 -30 -36 

1.6 -10 -19 -21 -28 -31 -37 

31B 

Current (2030) 0.03 -17 -27 -30 -42 -44 -46 

50yr (2080) 

0.12 -19 -30 -33 -45 -47 -51 

0.2 -19 -30 -33 -45 -48 -51 

0.4 -19 -31 -34 -46 -49 -53 

0.6 -19 -31 -34 -47 -49 -53 

100yr (2130) 

0.22 -20 -32 -36 -48 -51 -55 

0.6 -21 -34 -37 -50 -53 -58 

0.8 -21 -34 -38 -50 -54 -59 

1.25 -21 -35 -39 -51 -55 -61 

1.6 -21 -36 -39 -52 -55 -62 

31C 

Current (2030) 0.03 -8 -14 -15 -21 -23 -25 

50yr (2080) 

0.12 -12 -19 -20 -26 -28 -31 

0.2 -12 -19 -21 -27 -29 -32 

0.4 -13 -20 -22 -29 -31 -33 

0.6 -13 -21 -23 -29 -32 -35 

100yr (2130) 

0.22 -14 -23 -25 -32 -35 -38 

0.6 -16 -26 -28 -35 -38 -42 

0.8 -16 -27 -29 -37 -39 -44 



 

 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

1.25 -17 -28 -30 -38 -41 -46 

1.6 -17 -29 -31 -40 -43 -48 

31D 

Current (2030) 0.03 -8 -14 -16 -22 -24 -28 

50yr (2080) 

0.12 -11 -19 -21 -28 -30 -35 

0.2 -11 -20 -21 -28 -31 -36 

0.4 -12 -21 -22 -30 -32 -37 

0.6 -12 -21 -23 -31 -33 -38 

100yr (2130) 

0.22 -13 -24 -26 -33 -36 -41 

0.6 -15 -26 -28 -37 -40 -45 

0.8 -15 -27 -29 -38 -41 -47 

1.25 -15 -28 -31 -39 -43 -49 

1.6 -16 -29 -31 -41 -44 -51 
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32 Athenree 

32.1 Site description 

The Athenree shoreline is located at the northernmost end of the Tauranga Harbour. The site 
consists of approximately 2 km of consolidated shoreline and 4 km of low-lying estuarine area. The 
site is split into 9 cells based on differences in morphology, exposure and shoreline elevation (Figure 
1-1). The eastern side of the shoreline is a relatively low energy environment with limited fetch and 
shallow intertidal flats.  

 

Figure 32-1 Location and cell extent along the Athenree shoreline within the Tauranga Harbour.  

At the western extent of the Athenree shoreline there is low-lying estuarine shoreline with 
mangroves and salt marsh vegetation (Cell 32A) (Figure 32-2). Towards east there is a southwest-
facing consolidated bank which is elevated approximately 1 m high (Cell 32B).  Cell 32C is 
characterised by a low grass bank fronted with a small sandy high tide beach (Figure 32-2). On the 
southern tip of Athenree the shoreline is characterised by consolidated bank, ranging in elevation 
from RL 2 to 3 m. The south-facing bank (Cell 32D) is exposed to an average fetch of 5 km from 
south.  

As the shoreline wraps around to an east-facing orientation the fetch exposure is reduced to less 
than 1 km. Cell 32E is consolidated bank, elevated approximately RL 2 m. Sections of the bank is 
protected by a seawall. The shoreline within Cell 32F is slightly lower elevation and consists of a 
gradual sloping backshore with a small boat ramp in the middle. There is a timber seawall which is 
now fronted with sediment and grass.  

Further north the shoreline elevation increases to a consolidated bank ranging in elevation from RL 2 
to 4 m (Cell 32G). At the northern end of Cell 32G there is small shallow inlet. North from the inlet 
the shoreline is characterised by a section of well-vegetated cliffs which a partially fronted with salt 
marsh. The cliffs range in elevation from RL 5 to 11 m. At the northern extent of the Athenree 
shoreline there is an expansive area of low-lying estuarine shoreline, characterised with mangroves 
and salt marsh vegetation (Cell 32I).  



 

 

 

Figure 32-2 Site photos for Athenree. (A) Low-lying estuarine shoreline within Cell 32A. (B) Sandy high-tide 
beach (Cell 32C). (C) Consolidated bank (Cell 32E). (D) Sheltered, consolidated bank (Cell 32G).  

32.2 Geology 

The geological map of the area33 indicates that the site comprises: 

 Karioitahi Group – Late Pleistocene Stable Dune Deposits: Reddish to dark brown muddy sand 
and clay rich sandy paleosols. With rhyolitic ash and pumice lapilli. 

 Tauranga Group – Late Miocene to Middle Pleistocene rhyolitic river deposits: Sand, mud and 
pumice with local gravel and peat beds. 

The existing slope angles in this area are between 15° to 50° in areas of banks or low cliffs. The range 
of stable slope angles for the Athenree area are shown in Table 32-1 below. 

The failure types observed around Athenree were typically shallow surface failures. The likelihood of 
deep seated movement is low.  

32.3 Coastal processes 

The southern side of Athenree is exposed to considerable fetch from the south, however there are 
extensive shallow intertidal flats fronting the shoreline which are likely to reduce exposure to wind-
wave energy. The presence of mangroves within Cell 32A indicates that it is a relatively sheltered 
shoreline.  

                                                           
33 Edbrooke, S.W. (compiler) 2001: Geology of the Auckland area. Institute of Geological & Nuclear Sciences 1:250,000 
geological map 3. 1 sheet + 74 p. Lower Hutt, New Zealand. Institute of Geological & Nuclear Sciences Limited. 



 

 

The shoreline within cells 32B to 32D are slightly more exposed, with evidence of bank undercutting 
in places and the presence of protection structures suggests there is active erosion. Based on 
regression analysis along the low bank within cells 32B and 32C the average long term erosion rate is 
estimated to be -0.1 m/yr.  

The fetch exposure is minimal along the eastern side of Athenree, however the tidal channel is close 
to the shoreline and likely to contribute to erosion. Due to the presence of protection structures and 
overhanging trees, it is difficult to determine the long term erosion rates. However the presence of 
protection structures indicates there have been erosion issues in the past. Long term erosion rates 
within cells 32E and 32G and 32H are estimated to range from -0.02 to -0.1 m/yr.  

The shoreline within Cell 32F is setback from the tidal channel. Historic aerials show that the 
shoreline within Cell 32F has accreted since 1982 with grass now growing in front of the seawall.   

The extensive area of mangroves Cell 32I indicates that the upper reaches of the estuarine shoreline 
is a very sheltered environment.  

32.4 Local considerations 

 

Figure 32-3 Examples of protection structures along the Athenree shoreline. (A) Timber seawall (Cell 32E), (B) 
section of riprap (Cell 32E), (C) timber seawall (Cell  

32.5 Adopted component values  

Adopted component values are presented within Table 32-1. The short term values are equal to zero 
for the consolidated cells as short term erosion is not applicable for consolidated shorelines (see 
section 4.6.2 in main report).



 

 

Table 32-1 Component values for cells along Athenree shoreline. 

Site 32. Athenree 

Cell 32A 32B 32C 32D 32E 32F 32G 32H 32I 

Cell centre 
(NZTM) 

E  1862037  1862421  1862529  1862600  1862640  1862500  1862470  1862151  1861632 

N  5851316  5851146  5851076  5851016  5851152  5851293  5851581  5852058  5852883 

Morphology 
Low-lying 
estuarine Consolidated Consolidated Consolidated Consolidated Consolidated Consolidated Consolidated 

Low-lying 
estuarine 

Geology Stable dune 
deposit 

Stable dune 
deposit 

Stable dune 
deposit 

Stable dune 
deposit 

Stable dune 
deposit 

Stable dune 
deposit 

Stable dune 
deposit 

Stable dune 
deposit 

Holocene river 
deposits 

Exposure (average 
fetch/direction) 4.5 km (S)  4.5 km (S)  4.5 km (S)  6 km (S) 0.2 km (east) 0.2 km (east) 0.2 km (east) 0.2 km (east) 0.2 km (east) 

State Natural Protected Natural Protected Protected Partially protected Protected Natural Natural 

Short-term 
(m) 

Min 

No CEHA  
(Refer to 

future MHWS 
layer in 

Stephens, 
2018) 

0 0 0 0 0 0 0 

No CEHA  (Refer to 
future MHWS layer 
in Stephens, 2018) 

Mode 0 0 0 0 0 0 0 

Max 0 0 0 0 0 0 0 

Dune/Cliff 
elevation (m 
above toe or 
scarp) 

Min  1 1 2 2 1 2 5 

Mode 1.2 1.2 2.5 2.3 1.2 2.5 8 

Max 1.5 1.5 3 2.5 1.5 4 11 

Stable angle 
(deg) 

Min 24 30 24 24 24 24 24 

Mode 26 32 26 26 26 26 26 

Max 45 34 45 45 45 45 45 

Long-term 
(m)    

Min  -0.15 -0.15 -0.15 -0.1 -0.1 -0.1 -0.1 

Mode -0.1 -0.1 -0.1 -0.05 -0.05 -0.05 -0.05 

Max -0.05 -0.05 -0.05 -0.02 -0.02 -0.02 -0.02 

Closure slope 
(beaches)/SLR 
response 
factor (cliffs) 

Min 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Mode 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

Max 0.3 0.3 0.3 0.3 0.3 0.3 0.3 



 

 

32.6 Coastal erosion hazard assessment  

Coastal erosion hazard distances for Athenree are presented within Table 32-2 and an overview map 
in Figure 32-4. Histograms of individual components and resultant erosion hazard distances using a 
Monte Carlo technique are shown in Appendix B. For the purpose of this assessment all coastal 
erosion protection structures have been ignored (refer to main report Section 4.5.4). 

The current P66% erosion hazard ranges from -3 m around the low consolidated shoreline to -12 m 
along the high cliffs within Cell 32H. The future P5% erosion hazard for 1.6 m SLR in 2130 ranges from 
-17 m along the sheltered, low bank of Cell 32F to -30 m along the cliffs in Cell 32H.  

Due to the presence of salt marsh and mangroves within Cell 32I, there is no current erosion hazard 
for the shoreline. Inundation as a consequence of SLR is likely to be a greater hazard for the low-
lying estuarine shoreline in the future. 

Table 32-2 Coastal erosion hazard widths (m) for 2030, 2080 and 2130 timeframes. 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

A
th

e
n

re
e 

32A 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 

32B 

Current (2030) 0.03 -2 -3 -3 -4 -5 -5 

50yr (2080) 

0.12 -5 -8 -8 -11 -11 -12 

0.2 -5 -8 -9 -12 -12 -14 

0.4 -5 -9 -10 -13 -14 -16 

0.6 -6 -10 -11 -14 -15 -17 

100yr (2130) 

0.22 -7 -12 -14 -17 -19 -20 

0.6 -8 -15 -16 -21 -22 -25 

0.8 -9 -16 -17 -22 -24 -27 

1.25 -9 -17 -18 -24 -26 -29 

1.6 -10 -17 -19 -26 -28 -31 

32C 

Current (2030) 0.03 -2 -3 -3 -4 -4 -5 

50yr (2080) 

0.12 -5 -8 -8 -11 -11 -12 

0.2 -5 -9 -9 -12 -12 -13 

0.4 -6 -9 -10 -13 -14 -15 

0.6 -6 -10 -11 -14 -15 -17 

0.22 -8 -12 -14 -17 -18 -19 



 

 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

100yr (2130) 

0.6 -8 -15 -16 -21 -23 -24 

0.8 -9 -16 -17 -22 -24 -26 

1.25 -9 -17 -18 -24 -27 -29 

1.6 -9 -17 -19 -26 -28 -31 

32D 

Current (2030) 0.03 -3 -5 -5 -7 -7 -8 

50yr (2080) 

0.12 -6 -10 -10 -13 -14 -16 

0.2 -7 -10 -11 -14 -15 -17 

0.4 -7 -11 -12 -15 -17 -19 

0.6 -7 -12 -13 -16 -18 -20 

100yr (2130) 

0.22 -9 -14 -16 -20 -21 -23 

0.6 -10 -17 -18 -23 -25 -27 

0.8 -10 -17 -19 -24 -26 -29 

1.25 -11 -19 -20 -27 -29 -32 

1.6 -11 -19 -21 -28 -30 -34 

32E 

Current (2030) 0.03 -3 -4 -5 -6 -6 -7 

50yr (2080) 

0.12 -4 -7 -7 -10 -10 -11 

0.2 -4 -7 -8 -10 -11 -12 

0.4 -4 -8 -8 -11 -12 -13 

0.6 -4 -8 -9 -12 -13 -14 

100yr (2130) 

0.22 -5 -9 -10 -14 -15 -16 

0.6 -5 -10 -12 -16 -17 -19 

0.8 -6 -11 -12 -17 -18 -20 

1.25 -6 -12 -13 -18 -20 -22 

1.6 -6 -12 -13 -19 -21 -24 

32F 

Current (2030) 0.03 -2 -3 -3 -4 -4 -4 

50yr (2080) 

0.12 -3 -5 -6 -8 -8 -9 

0.2 -3 -5 -6 -8 -9 -10 

0.4 -3 -6 -7 -9 -10 -11 

0.6 -3 -6 -7 -10 -11 -12 

100yr (2130) 

0.22 -4 -8 -8 -12 -13 -14 

0.6 -4 -9 -10 -14 -15 -17 

0.8 -4 -9 -10 -15 -16 -18 

1.25 -5 -10 -11 -16 -18 -20 

1.6 -5 -10 -11 -17 -19 -22 

32G 

Current (2030) 0.03 -3 -5 -5 -7 -8 -9 

50yr (2080) 

0.12 -4 -8 -8 -11 -12 -14 

0.2 -4 -8 -9 -11 -13 -15 

0.4 -4 -8 -9 -12 -14 -16 

0.6 -4 -9 -10 -13 -14 -17 



 

 

Site Cell Timeframe SLR (m) 

Probability of Exceedance 

Min P66% P50% P5% P1% Max 

100yr (2130) 

0.22 -5 -10 -11 -15 -16 -19 

0.6 -6 -11 -12 -17 -19 -22 

0.8 -6 -12 -13 -18 -20 -23 

1.25 -6 -12 -14 -19 -21 -25 

1.6 -6 -13 -14 -20 -22 -26 

32H 

Current (2030) 0.03 -6 -12 -13 -19 -21 -26 

50yr (2080) 

0.12 -8 -15 -16 -22 -25 -30 

0.2 -8 -15 -17 -23 -25 -31 

0.4 -8 -16 -17 -24 -26 -32 

0.6 -8 -16 -18 -24 -26 -33 

100yr (2130) 

0.22 -9 -18 -19 -26 -28 -35 

0.6 -9 -19 -21 -28 -30 -38 

0.8 -9 -19 -21 -28 -31 -39 

1.25 -10 -20 -22 -29 -32 -41 

1.6 -10 -21 -22 -30 -33 -42 

32I 

Current (2030) 0.03 

No CEHA  (Refer to future MHWS layer in Stephens, 2018) 

50yr (2080) 

0.12 

0.2 

0.4 

0.6 

100yr (2130) 

0.22 

0.6 

0.8 

1.25 

1.6 
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Sourced from the LINZ Data Service and licensed for re-use under the Creative Commons Attribution 3.0 New Zealand licence

LEGEND

Cell Extent

Baseline (2014-2017)

Critical structures

2030 (current) - P66%

2030 (current) - P5%

2080 - 0.4m SLR - P66%

2080 - 0.6m SLR - P66%

2080 - 0.6m SLR - P5%

2130 - 0.8m SLR - P66%

2130 - 1.25m SLR - P66%

2130 - 1.25m SLR - P5%

2130 - 1.6m SLR - P5%

No CEHA assessed (refer
to future MHWS)

Future MHWS7 - 1.6m
SLR

!

0

Tauranga Harbour Coastal Erosion Assessment
Erosion Hazard Overview

1:7,000
1001628.1000

CEHA OverviewFINAL.mxd

RHAU Dec.18- Aerial photograph sourced from the LINZ Data Service (dated 2015)
- Coastal Erosion Hazard Areas (CEHA) are offset from the baseline (2014-2017)
- Refer to Stephens, 2018 for all MHWS7 scenarios 

105 Carlton Gore Rd, Newmarket, Auckland

Notes:

www.tonkintaylor.co.nz

SCALE (AT A3 SIZE)

PROJECT No.

ARCFILE

DRAWN
CHECKED
APPROVED

FIGURE No. Rev.
0 0.15 0.3 (km)

A3 SCALE 1:7,000

Pa
th:

 E:
\Fi

na
l s

ha
pe

file
s 2

01
81

21
0\C

EH
A O

ve
rvi

ew
FIN

AL
.m

xd
 D

ate
: 1

1/1
2/2

01
8 T

im
e: 

10
:21

:13
 AM

Site 32: Athenree

Figure 32-4

Coastal Erosion Hazard Areas


