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1 INTRODUCTION 
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Figure 1 Area of proposed works for the Eastern Bays Shared Path in the Wellington area, as outlined in the Design 

Plans (Revision J) and associated files provided by Stantec 3 September 2018. 
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Figure 2 Proposed seawall treatment types as outlined in the design plans (Revision J) and associated files provided 
by Stantec 3 September 2018. A more detailed breakdown of the seawall types can be found in Appendix 
1.  
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2 METHODS  

2.1 Determination of Proposed Seawalls and Area of Works 

2.2 Habitat Types – Broad Scale  
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Table 1 Broad scale habitat classification system used by Stevens et al. (2004) with comparison to the 
classification used in this report.  

Habitat types from Stevens et al. (2004) Habitat types used in this report 

Boulder field Boulder field 

Cobble field Cobble field 

Cobble field (Gravel field)  

Gravel field Gravel field 

Gravel field (Cobble field)  

Gravel field (Firm sand)  

Gravel field (Firm sand, Cobble field)  

Gravel field (Shell)  

Gravel field (Soft sand)  

Firm sand Firm sand 

Firm sand (Cobble field)  

Firm sand (Gravel field) Firm sand (Gravel field) 

Firm sand (Gravel field, Cobble field)  

Firm sand (Shell)  

Mobile sand Mobile sand 

Rock field  

Rock field (Cobble field)  

Rock-tx-cr-sg-rp Bedrock 

Soft mud  

 Cobble field (Bedrock) 

 Concrete 

 
(a) Marking up A3 site maps with habitat types (b) Taking site photos 

Figure 3 Habitat types were documented and mapped during the site walkovers by EOS Ecology. 
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2.3 Intertidal Ecology 
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Figure 4 The 29 survey sites where ecological information was collected on 4–6 May 2016 and 8–9 June 2017 by 

EOS Ecology. Refer to Appendix 3 for overlay of existing and proposed seawall types.  
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An avifauna quadrat along the base of an existing 
seawall. 

 
An epifauna quadrat within a rocky shore area. 

 
Extraction of an infauna core. 

 
Assessing substrate within a quadrat. 

Conducting a free search along the transect line. 

 
 

Figure 5 Examples of survey methodology undertaken by EOS Ecology during the intertidal ecology survey of the 
Eastern Bays near-shore environment on 4–6 May 2016 and 8–9 June 2017.  
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Table 2 Percentage of total seawall length for the broad seawall treatment types, the number and percentage of 
survey sites that represent these treatment types, and whether the treatment types represent a change 
to the existing seawall (control vs. impact). Surveys undertaken by EOS Ecology on the 4-6 May 2016 
and 8–9 June 2017. Appendix 3 provides an overlay of the survey sites and proposed seawall types.  

Proposed seawall type Control or 
impact site 

Percentage of total 
length for each 

proposed seawall 
type 

Total number of sites 
surveyed with the 
proposed seawall 

type 

Percentage of 
total number of 
sites surveyed 

with the proposed 
seawall type 

Curved seawalls Impact 59.6 18 62 

Revetment Impact 9.8 3 10 

Beach access Impact 1.4 0 0 

No change Control 29.2 8 28 

TOTAL   29  

Table 3 Breakdown of epifauna quadrats and infauna cores collected within each bay along the project area by 
EOS Ecology during surveys on the 4-6 May 2016 (Site 1–17) and 8–9 June 2017 (Site 18–29) (Figure 
4). 

Site No. Bay No. of 
epifauna 
quadrats 

No. of 
infauna 
cores 

Site No. Bay No. of 
epifauna 
quadrats 

No. of 
infauna 
cores 

1 
Sunshine 
Bay 

2  16 York Bay 2 1 

2 
Sunshine 
Bay 

2  17 
Mahina 
Bay 

2  

3 York Bay 2  18 Days Bay 3  

4 York Bay 2 1 19 
Windy 
Point 

3  

5 York Bay 2 1 20 Days Bay 3  

6 Lowry Bay 3  21 Days Bay 2  

7 
Sorrento 
Bay 

2  22 
Sunshine 
Bay 

2  

8 
Sorrento 
Bay 

2 1 23 
Sunshine 
Bay 

3  

9 Lowry Bay 2 1 24 
Mahina 
Bay 

3 1 

10 Lowry Bay 3 1 25 York Bay 3  

11 
Mahina 
Bay 

3 1 26 
Mahina 
Bay 

3  

12 
Mahina 
Bay 

2  27 Lowry Bay 3  

13 
Mahina 
Bay 

2  28 Lowry Bay 3  

14 
Sunshine 
Bay 

2  29 
Sorrento 
Bay 

3  

15 
Sunshine 
Bay 

2      
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2.4 Sediment Contamination 

2.5 Data Analysis 

 Epifauna 2.5.1

» 

» 

» 

» 

» 
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 Infauna 2.5.2

Table 4 The 71 quadrats surveyed were separated into different variables below for data analysis. Surveys 
undertaken by EOS Ecology on 4-6 May 2016 and 8–9 June 2017.   

Variable No. Quadrats Variable No. Quadrats 

Location along transect Current Wall Type 

Harbour Floor 38 Concrete–smooth 28 

Seawall 33 Concrete–aggregate 17 

Tidal Zone Concrete–smooth curved 13 

Low 4 Revetment  6 

Mid 21 Gabion baskets 0 

High 34 None 7 

Above high 12 Substrate  

Control vs. Impact  Bedrock  8 

Control 18 Bedrock-cobble 2 

Impact  53 Boulder 8 

  Cobble 3 

  Concrete  26 

  Gravel  6 

  Mixed substrate  15 

  Sand 3 
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3 EXISTING STATE OF THE ENVIRONMENT 

3.1 Existing Seawalls 

Table 5 Approximate length (and percentage of total length) of existing seawall types within the project area 
from Sorrento Bay to Windy Point, as determined during surveys undertaken by EOS Ecology on 3 May 
2016 and 8 June 2017.  

Existing seawall type Length (m) Percentage (%) of total length 

Concrete-aggregate 795 18 

Concrete-smooth 1,766 40 

Concrete-smooth curved 425 10 

Revetment 752 17 

Gabion basket 60 1 

None 593 13 

Total length 4,369  
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Figure 6 Categories of the seawalls that currently exist along the Eastern Bays shoreline as determined during 
surveys by EOS Ecology on 3-5 May 2016 and 8-9 June 2017.  
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Source: Produced by EOS Ecology based on the following.
Existing seawall types mapped by EOS Ecology 3-5 May 2016
and 8-9 June 2017. Aerial imagery - Hutt City Council 2013.
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 Concrete–Smooth 3.1.1

 

 
A sloped concrete-smooth seawall at York Bay. 

 
A slightly curved version of a concrete–smooth seawall at 
Sunshine Bay. 

 
A vertical stepped seawall at Lowry Bay. 

 
A vertical seawall along the sourthern part of Days Bay. 

Figure 7 Examples of existing seawall type: concrete–smooth 

 Revetment  3.1.2
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Revetment at the southern end of Sunshine Bay. Revetment at the southern end of Sunshine Bay. 

Revetment breakwall at Whiorau Reserve. Revetment features cracks, gaps and a large surface. 

Figure 8 Examples of existing seawall type: revetment. 

 Concrete–Aggregate 3.1.3

Concrete–aggregate wall with large cobbles set in place 
with concrete at Sorrento Bay 

 
Concrete–aggregate seawall at Mahina Bay where 
concrete has been poured around boulders  

Figure 9 Examples of existing seawall type: concrete–aggregate.  
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 Concrete–Smooth Curved 3.1.4

Double curved wall at York bay 
 

Double curved wall at Lowry Bay 

 
Single curved wall at York Bay 

 
Single curved wall at Sunshine Bay 

Figure 10  Examples of existing seawall type: concrete–smooth curved.  

 Gabion Baskets 3.1.5
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Gabion baskets in southern Lowry Bay  

Figure 11 Example of existing seawall type: gabion baskets. 

 None (No Seawall) 3.1.6
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No seawall above the high tide mark at Lowry Bay. 

 
Small wooden barrier at Sunshine Bay. 

 
Soil bank at the southern point of Mahina Bay. Vegetated bank at Windy Point. 

Figure 12  Examples of the locations where no seawall currently exists within the project area between Sorrento Bay 
to Windy Point. 

3.2 Hydrodynamics and Sediment Transport 
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Figure 13  Particle size distribution in Wellington Harbour, as shown in Booth (1972). Note: “pelite” is an older 

geological term for clay-rick, fine-grained sedimentary rock.  
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3.3 Habitat Types – Broad Scale 

 Eastern Bays 3.3.1
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Table 6  Habitat types (in order of dominance) within the intertidal zone of the project area from Sorrento Bay to 
Windy Point (excluding Days Bay) as mapped by EOS Ecology for the broad scale habitat assessment 
undertaken 3 May 2016 (Sorrento Bay to Sunshine Bay) and 8 June 2017 (Eastbourne/Windy Point). 
The areas and percentage of each habitat type is shown, as is the percentage of each habitat type 
within each bay. Photographs of each of these habitat types is shown in Figure 14 while maps 
identifying areas of these habitat types are shown in Appendix 2.  

Habitat type  
(in order of 
dominance) 

Habitat 
code 

Area 
mapped 

(m2) 
% of total 

area mapped 

Percentage of habitat type in each bay 

S
or

re
nt

o 
B

ay
 

Lo
w

ry
 B

ay
 

Y
or

k 
B

ay
 

M
ah

in
a 

B
ay

 

S
un

sh
in

e 
B

ay
 

W
in

dy
 P

oi
nt

 

Cobble field 
(bedrock) CF/RB 13,134 32 13.6 30.2 46.0 37.0 38.9 27.4 

Firm sand (gravel 
field) FS/GF 8,607 21 28.7 38.9 17.2 13.7 14.3 6.9 

Bedrock RB 5,895 14 37.6 0.0 8.7 12.4 5.7 28.6 

Gravel field GF 4,335 11 1.0 9.6 7.5 18.2 15.8 11.6 

Cobble field CF 3,602 9 0.0 11.1 7.9 6.2 9.1 18.3 

Concrete CT 2,749 7 5.1 7.9 12.6 8.9 3.3 1.8 

Boulder field BF 2,165 5 14.1 0.6 0.0 3.6 12.2 2.9 

Firm sand FS 348 1 0.0 1.7 0.0 0.0 0.7 2.5 
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Cobble field (bedrock) (32% of area) 
 

Firm sand (gravel field) (21% of area) 

Bedrock (14% of area) 
 

Gravel field (11% of area) 

Cobble field (9% of area) 
 

Concrete (7% of area) 

Boulder field (5 % of area) Firm sand (1% of area) 

Figure 14 Examples of habitat types (and their percentage of total area mapped) as found on the broad scale habitat 
assessment along the project area on 3-5 May 2016 and 8-9 June 2017. 
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 Comparison to the wider Wellington Harbour 3.3.2

3.4 Intertidal Ecology (Benthic Invertebrates and Macroalgae) 

 Epifauna 3.4.1

Taxa Overview 
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Chamaesipho columna:  
Dominant (86%), widespread (28 occasions) 

 
Austrolittorina antipodum:  
Abundant (6.2%), widespread (28 occasions) 

Diloma nigerrimum:  
Abundant (2.2%), widespread (18 occasions) 

 
Diloma aethiops:  
Abundant (2.1%), widespread (36 occasions) 

 
Cellana radians:  
Widespread (25 occasions) 

 
Petrolisthes elongatus:  
Widespread (25 occasions) 

Figure 15 The most abundant and widespread epifauna taxa found in the intertidal zone of project area (Sorrento Bay 
to Sunshine Bay). Determination of distribution was based on presence/absence data from epifauna 
quadrats and free searches along the site transect, whereas abundance was based on density data from 
epifauna quadrats only. Surveys undertaken by EOS Ecology on the 4–6 May 2016 (Site 1–17) and 8–9 
June 2017 (Site 18–29).  
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Table 7 The average density (number per 0.25 m2 quadrat), total number (sum), standard deviation (SD), and 
standard error (SE) for taxa recorded from the epifauna quadrats. The final column (#) represents the 
number of quadrats that each species was present in out of the 71 total. Epifauna quadrats were 
collected during surveys undertaken by EOS Ecology on the 4–6 May 2016 (Site 1–17) and 8–9 June 
2017 (Site 18–29).  

Faunal Group 1 Faunal Group 2 Taxa Average Sum SD SE 
#  

(of 71) 
Cnidaria Anthozoa Actinia tenebrosa 0.04 3 0.26 0.03 2 

Crustacea Amphipoda Amphipoda 2.99 212 23.74 2.82 3 

  Gammaridae 1.03 73 6.10 0.72 7 

 Cirripedia Chamaesipho columna 356.69 25325 774.51 91.92 21 

 Decapoda Cyclograpsus lavauxi 0.04 3 0.20 0.02 3 

  Hemigrapsus crenulatus 0.07 5 0.31 0.04 4 

  
Hemigrapsus 
sexdentatus 0.11 8 0.43 0.05 5 

  Heterozius rotundifrons 0.03 2 0.17 0.02 2 

  Petrolisthes elongatus 3.31 235 12.94 1.54 16 

Echinodermata Asteroidea Patiriella sp. 0.03 2 0.17 0.02 2 

Mollusca Bivalvia Austrovenus stutchburyi 0.04 3 0.36 0.04 1 

  Mytilus galloprovincialis 1.44 102 6.94 0.82 8 

  Perna canaliculus 0.03 2 0.17 0.02 2 

  
Xenostrobus 
neozelanicus 0.15 11 0.58 0.07 7 

 Chitonida Chiton glaucus 0.06 4 0.29 0.03 3 

  
Sypharochiton 
pelliserpentis 0.62 44 2.00 0.24 9 

 Gastropoda Atalacmea fragilis 0.01 1 0.12 0.01 1 

  
Austrolittorina 
antipodum 25.49 1810 87.00 10.33 24 

  Austrolittorina cincta 0.59 42 3.04 0.36 10 

  Buccinulum linea 0.20 14 0.73 0.09 6 

  Cellana ornata 0.46 33 2.98 0.35 6 

  Cellana radians 1.10 78 5.50 0.65 12 

  Cominella virgata 0.04 3 0.20 0.02 3 

  Diloma nigerrimum 8.93 634 28.02 3.32 15 

  Haustrum haustorium 0.01 1 0.12 0.01 1 

  Lepsiella scobina 0.18 13 0.99 0.12 5 

  Diloma aethiops 8.55 607 20.66 2.45 28 

  Notoacmea sp. 0.30 21 1.41 0.17 4 

  Onchidella nigricans 0.08 6 0.33 0.04 5 

  Patelloida corticata 0.01 1 0.12 0.01 1 

  Siphonaria australis 0.03 2 0.24 0.03 1 

  
Zeacumantus 
subcarinatus 0.06 4 0.29 0.03 3 

  Diloma bicanaliculatum 0.01 1 0.12 0.01 1 

  Benhamina obliquata 0.07 5 0.43 0.05 2 

Platyhelminthes Platyhelminthes Notoplana australis 0.01 1 0.12 0.01 1 

Polychaeta Aciculata Glycera americana 0.01 1 0.12 0.01 1 

 Canalipalpata Scolecolepides benhami 0.01 1 0.12 0.01 1 

  TOTAL COUNT     37 
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Figure 16  Mean abundance of the barnacle Chamaesipho columna with reference to tidal zone and dominant 
substrate type. Error bars are one standard error. The numbers on each bar represent the sample size for 
each category. Surveys undertaken by EOS Ecology on the 4–6 May 2016 (Site 1–17) and 8–9 June 2017 
(Site 18–29). 

Figure 17 Mean abundance of the blue-banded periwinkle Austrolittorina antipodum with reference to tidal zone and 
dominant substrate type. Error bars are one standard error. The numbers on each bar represent the sample 
size for each category. Surveys undertaken by EOS Ecology on the 4–6 May 2016 (Site 1–17) and 8–9 June 
2017 (Site 18–29). 
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Tidal Zone 

Figure 18 Taxa richness and density of all epifauna quadrats plotted against tidal zone. Numbers within bars denote 
the number of epifauna quadrats within that category. Surveys were undertaken by EOS Ecology on the 4–
6 May 2016 (Site 1–17) and 8–9 June 2017 (Site 18–29).  

 
Figure 19 An NMS plot of tidal zone epifauna composition for the epifauna quadrats surveyed in the project area by 

EOS Ecology on 4–6 May 2016 (Site 1–17) and 8–9 June 2017 (Site 18–29).  
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Substrate 

Figure 20 Mean taxa richness and density of all epifauna quadrats plotted against dominant substrate type and 
substrate diversity. Error bars are one standard error. Numbers within bars denote the number of epifauna 
quadrats within that category. Surveys were undertaken by EOS Ecology on the 4–6 May 2016 (Site 1–17) 
and 8–9 June 2017 (Site 18–29). 

Seawall versus harbour floor 
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Figure 21 Mean taxa richness and density of all epifauna quadrats plotted against seawall versus other intertidal 
samples (harbour floor). Error bars are one standard error. Numbers within bars denote the number of 
epifauna quadrats within that category. Surveys were undertaken by EOS Ecology on the 4–6 May 2016 
(Site 1–17) and 8–9 June 2017 (Site 18–29). 

 
Figure 22 An NMS plot of epifauna composition between seawall and other habitat (harbour floor on the graph) 

within the high-tide zone, as surveyed in the project area by EOS Ecology on 4-6 May 2016 (Site 1–17) and 
8–9 June 2017 (Site 18–29).  
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Existing seawall types 

Figure 23 Mean taxa richness and density of all epifauna quadrats versus existing seawall types. Only samples 
collected from seawalls are included. Error bars are one standard error. Numbers within bars denote the 
number of epifauna quadrats within that category. Surveys were undertaken by EOS Ecology on the 4–6 
May 2016 (Site 1–17) and 8–9 June 2017 (Site 18–29). 

 
Figure 24 An NMS plot of epifauna composition between existing seawall type areas, as surveyed in the project area 

by EOS Ecology on 4–6 May 2016 (Site 1–17) and 8–9 June 2017 (Site 18–29). Only samples collected 
from seawalls are included. 
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Future impact and control areas 

Figure 25 Mean taxa richness and density of all epifauna quadrats plotted against future impact and control sites. 
Samples collected within these areas from the seawall itself versus the wider intertidal area (harbour floor) 
have been separated for clarity. Error bars are one standard error. Numbers within bars denote the number 
of epifauna quadrats within that category. Surveys were undertaken by EOS Ecology on the 4–6 May 2016 
(Site 1–17) and 8–9 June 2017 (Site 18–29). 

 
Figure 26 An NMS plot of epifauna composition between future impact and control sites, as surveyed in the project 

area by EOS Ecology on 4–6 May 2016 (Site 1–17) and 8–9 June 2017 (Site 18–29).  
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Figure 27 Mean taxa richness and density of those epifauna quadrats in rocky shore environments within or outside 
of the footprint for the proposed revetment seawall types. Error bars are one standard error. Numbers 
within bars denote the number of epifauna quadrats within that category. Surveys were undertaken by EOS 
Ecology on the 4–6 May 2016 (Site 1–17) and 8–9 June 2017 (Site 18–29). 

 
Figure 28 An NMS plot of epifauna composition between future revetment and control sites in rocky shore areas, as 

surveyed in the project area by EOS Ecology on 4–6 May 2016 (Site 1–17) and 8–9 June 2017 (Site 18–29). 
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 Infauna 3.4.2

 Mahinga kai invertebrate species 3.4.3
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Table 8 The number of occasions that mahinga kai species were observed during the epifauna surveys or in 
infauna samples collected during surveys by EOS Ecology on the 4–6 May 2016, including the sites and 
bays in which they were recorded. 

Common name Scientific name No. occasions sighted Sites recorded 
at 

Bays recorded at 

Blue mussel Mytilus 
galloprovincialis 

15 (7 free search, 8 
epifauna) 

1, 3, 7, 11, 12, 
17, 18, 19, 20, 
21, 22, 26, 28, 
29 

All 

Black mussel Xenostrobus 
neozelanicus 

10 (3 free search, 7 
epifauna) 

3, 12, 13, 16, 
21, 23, 27, 28, 
29 

Sorrento, Lowry, York, 
Mahina, Sunshine, Days 

Greenshell 
mussel 

Perna canaliculus 9 (7 free search, 2 
epifauna) 

10, 11, 13, 16, 
17, 21, 22, 27, 
29 

Sorrento, Lowry, York, 
Sunshine, Days, 

Pipi Paphies australis 5 (2 free search, 3 
infauna) 

4, 11, 13, 16 York, Mahina 

Tuangi cockle Austrovenus 
stutchburyi 

3 (1 epifauna, 1 free 
search, 1 infauna) 

10 Lowry 

 
Mussels in the mid–low tide zone 

 
Mussels attached to the base of a Lowry Bay seawall 

Figure 29 Clusters of the blue mussel found within the project area.  
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Found on promontory between Sunshine and Mahina Bay. Found on promontory between Mahina and York Bay. 

 
Empty shells at Windy Point, at the northern end of Eastbourne. 

Figure 30 Photographs of discarded shellfish and kina observed along the shoreline during surveys undertaken by 
EOS Ecology on the 3-6 May 2016 and 8–9 June 2017.  
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 Macroalgae 3.4.4

Table 9  Macroalgae coverage (percentage) found in epifauna quadrats as surveyed by EOS Ecology on the 4–6 
May 2016 and 8–9 June 2017. Coverage of macroalgae is determined by the proportion of intersections 
macroalgae is present across the 49 intersections within the quadrat. Site locations can be seen in 
Figure 4. 

Location 
Site 
No. 

Quadrat 
No. 

Tidal 
zone 

Seawall or 
harbour floor 

Dominant 
substrate 

Coverage (%) across the quadrat 

Gr
ac

ila
ria

 
ch

ile
ns

is 

Ul
va

 s
p.

 

Ca
ro

ph
yl

lu
m

 

Co
rra

lli
na

 

Ho
rm

os
ira

 
ba

nk
sii

 

Br
yo

ps
is 

York Bay 3 1 High Seawall Concrete   2    

York Bay 3 2 Low Harbour floor Mixed     12  

York Bay 4 1 High Seawall Concrete  12     

Sorrento 
Bay 

7 2 Mid Harbour floor Bedrock 
   2   

Days Bay 18 2 High Seawall Concrete  2     

Days Bay 20 3 Mid Harbour floor Mixed  2    6 

Sunshine 
Bay 

23 3 Mid Harbour floor Mixed 
 12     

Lowry Bay 27 3 Mid Harbour floor Bedrock     2  

Lowry Bay 28 2 Mid Seawall Concrete  22     

Sorrento 
Bay 

29 2 High Seawall Concrete 
 5     

Sorrento 
Bay 

29 3 Mid Harbour floor Bedrock 
2 6     
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Sea lettuce (Ulva sp.) at the base of a seawall. 
 

Bryopsis present in mixed substrate at the southern end 
of Days Bay (Site 20, quadrat 3). 

 
Neptune’s necklace (Hormosira banksii). 

 
Extensive coverage of macroalgae on the seawall at 
Lowry Bay, includes Ulva sp., Gracilaria and Corrallina. 

 
Coralline algae (Corallina) in a rock pool. 

 
A camouflage crab uses coralline algae as cover. 

Figure 31  Photographs of the macroalgae present in the intertidal zones of the Eastern Bays during surveys 
undertaken by EOS Ecology on the 3-6 May 2016 and 8–9 June 2017.  



Eastern Bays Shared Path:  
Assessment of Environmental Effects for Intertidal Ecology 41 

 
E O S E C O L O G Y   |  S C I E N C E  +  E N G A G E M E N T  

 Comparison of Intertidal Ecology with the wider Wellington Harbour 3.4.5
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3.5 Sediment Contamination 
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Table 10 Results from Stevens et al. (2004) for particle size (% wet weight), heavy metal (mg/kg) and nutrient 
(mg/kg dry) contamination in sediment samples collected from two sites within Lowry Bay. The 
ANZECC (2000) ISQG low/high and the Auckland Council’s Environmental Response Criteria lowest 
‘green’ (AC ERC) values have been added for comparison. 

Variable ANZECC 
low/high 
trigger 

AC 
ERC 

Rep 1 Rep 2 Rep 3 Mean 1 SD Rep 1 Rep 2 Rep 3 Mean 1 SD 

Ash free 
dry weight 

  0.9 0.7 0.9 0.8 0.1 1.2 1.3 1.3 1.3 0.1 

Mud  
<63 μm 

  1.0 0.4 1.1 0.8 0.4 1.1 0.7 1.1 1.1 0.2 

Sand 
<2mm 

  99.0 99.0 98.9 99.0 0.1 98.3 68.4 98.9 98.9 17.4 

Gravel 
>2mm 

  <0.1 0.6 <0.1 0.2 0.3 0.7 30.9 <0.1 <0.1 17.6 

             

Cadmium 1.5/10  <0.2 <0.2 <0.2 <0.2 - <0.2 <0.2 <0.2 <0.2 - 

Chromium 80/370  5.8 5.0 5.4 5.4 0.4 7.1 6.2 6.0 6.4 0.6 

Copper 65/270 <19 2.5 2.5 2.6 2.5 0.1 3.1 3.4 2.7 3.1 0.4 

Lead 50/220 <30 15 7.9 7.9 10.3 4.1 9 12 9.5 10.2 1.6 

Nickel 21/52  4.4 3.8 4.2 4.1 0.3 5.3 4.5 4.5 4.8 0.5 

Zinc 200/410 <124 60 56 61 59.0 2.6 69 64 66 66.3 2.5 

Total 
Nitrogen 

  190 140 170 166.7 25.2 230 140 190 186.7 45.1 

Total 
Phosphorus 

  193 155 184 177.3 19.9 227 197 198 207.3 17.0 
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4 OVERVIEW OF DESIGN AND CONSTRUCTION METHDOLOGY 

4.1 Proposed Seawalls and Shared Path Concept 

» 

» 

» 
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Table 11 Total lineal length and minimum and maximum encroachment distances beyond the existing seawall 
toe for the proposed seawall types, based on design plans and associated files provided by Stantec on 3 
September 2018 (Stantec, 2018). 

Seawall type Total length proposed 
(m)/proportion of total 

project length (%) 

Minimum 
encroachment 

(m) 

Maximum 
encroachment 

(m) 

Location for maximum encroachment 

Curved seawall (single, 
double, triple) 

2,650 m (59.6%) 0.1 3.4 Windy Point 

Revetment* 430 m (9.8%) 2.0 6.6 Sunshine Bay 

Access points (steps and 
ramps) 

64 m (1.4%) 0.8 3.5 York Bay 

No change 1,300m (29.2%) N/A N/A  

• Includes the transition zone between a revetment and other seawall treatments. 
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Single curved seawall (York Bay) 

 
Double curved seawall (York Bay) 

 
Recently constructed revetment seawall (Sunshine Bay) 

Figure 32 Photographs of the recently constructed single and double curved seawalls, with extended path for shared 
walking and cycling, which were constructed in 2007-2008, as well as revetment seawalls. These provide 
reasonable examples of what the proposed single curved, double curved and revetment seawalls would 
look like. 
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Single curved seawall

 
Triple curved seawall   

Double curved seawall 

Revetment 

Figure 33 Examples of the designs plans for the proposed wall types for the Eastern Bays Shared Path (Stantec, 
2019a) including current and future estimated tide lines for sea level rise of 0.5 and 1m. There will be minor 
variations on these designs on a site-by-site basis, including the width of the shared path. The tide levels 
shown are specific to a particular location. 
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Figure 34 Proposed seawall types as outlined by the Design Plans and associated files (Revision J) provided by Stantec 

on 3 September 2018. Further breakdown of the curved seawall and access types is provided in Appendix 1.  
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A 3D printed seawall texture that is being trialled in the Sydney Harbour as a living seawall. 
https://www.bloglovin.com/blogs/design-milk-31264/volvo-living-seawall-tiles-invite-shoreline-6778456417 

  
Precast textured concrete panels used to enhance seawall habitat used in the Elliott Bay Seawall Project in Seatttle, 
Washington. Source: http://www.haddad-drugan.com/seawall-strata  and   
https://sdotblog.seattle.gov/2014/04/23/more-than-just-a-seawall-enhancing-habitat-in-elliott-bay-and-preserving-
public-safety/ 

 
Example of small circular rock pools created in a ‘bioblock’ block surface as part of the URBANE habitat enhancement 
research project in Colwyn Bay, Wales. Source: http://urbaneproject.org/sites/colwyn-bay 

Figure 35 Examples of textures applied to the vertical face of seawalls and small depressions created in horizontal 
surfaces implemented in coastal seawall enhancement projects overseas.  
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4.2 Overview of Construction Methodology 

» 

» 

» 

» 
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5 ASSESSMENT OF ENVIRONMENTAL EFFECTS 

5.1 Construction Effects 

 Effects from Sedimentation  5.1.1

» 

» 

» 
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 Effects from Other Contaminants 5.1.2

Release of In Situ Contaminants  

Release of Cementitious Products 
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Other Contaminants 

 Effects from Habitat Disturbance 5.1.3
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5.2 Operational Effects 
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 Altered Habitat  5.2.1

The steeper aspect that is 

characteristic of artificial seawalls (such as the proposed and existing curved and otherwise steep concrete 

seawalls structures) can also lead to more significant changes in community structure and functioning over 

smaller spatial scales (Chapman & Underwood, 2011). This is due to the reduction in the space between 

tidal levels on a near vertical surface, meaning not only less space for biota at a particular tidal height, but 

the interaction of species from different tidal levels that might not otherwise interact on more gently 

sloping shores. 
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Larger substrate embedded in the toe of the existing new curved wall at York Bay provides additional habitat for biota. 

  
A weep hole in the surface of the existing new curved seawall at York Bay provides additional refuge areas for taxa 
when the tide is out. 

  
Periwinkles, found in the high tide zone can find habitat in the smallest of places protecting them from exposure 

Figure 36 Examples of small variations in surface texture of seawalls found within the project area that have been 
exploited by intertidal taxa. 
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» 

» 

» 

» 

» 

 Encroachment into the CMA 5.2.2
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» 

» 

» 

» 

» 

Table 12 Summary of the additional encroachment for the proposed seawalls within the CMA. Revetment 
treatments include the transition zone between these and another seawall type. Percentage values are 
based on the total project length or area of the proposed new seawalls. Refer to Figure 39for a spatial 
overview. 

Seawall type Additional encroachment into the 
CMA – LENGTH 

Additional encroachment into the 
CMA – AREA 

kilometres % of project 
length 

hectares % of new seawall 
area 

Curved seawall (single, double, triple) 1.4 32 0.15 26 

Revetment 0.4 8 0.15 25 

Access points (steps and ramps) 0.04 0.8 0.003 0.6 

Total new seawalls 1.8 41 0.30 51 
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Figure 37  Proposed shared path and seawall works that, once constructed, will extend into the intertidal zone, 

relative to the existing seawalls (northern extent).  
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Source: Produced by EOS Ecology based on the following.
Proposed seawall types: Revision J - Stantec 2018. Tide levels 
determined by GHD and Stantect, 2017. Existing seawall toe - 
Stantec 2018. Aerial imagery - Hutt City Council 2013.
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Figure 37  (cont.) Proposed shared path and seawall works that, once constructed, will extend into the intertidal zone, 

relative to the existing seawalls (southern extent).  
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Northern Lowry Bay (around chainage 1260-1360). Treatment type: double or triple curved wall 

 
Southern Lowry Bay (around chainage 1920-1940). Treatment type: double curved wall 

Figure 38 Maps showing the five locations where the construction zone may extend into the subtidal zone (orange 
areas). Low tide level determined by digitisation of aerial imagery by Stantec. 
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York Bay (around chainage 2550-2570). Treatment type: double curved wall 

 
Northern Mahina Bay (around chainage 2950-2970). Treatment type: revetment 

Figure 38  (cont.) Maps showing the five locations where the construction zone may extend into the subtidal zone 
(orange areas). Low tide level determined by digitisation of aerial imagery by Stantec. 
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Southern Mahina Bay (around chainage 3330-3370). Treatment type: double curved wall 

Figure 38 (cont.) Maps showing the five locations where the construction zone may extend into the subtidal zone 
(orange areas). Low tide level determined by digitisation of aerial imagery by Stantec. 
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Table 13 Lineal length (m) of seawall that falls into the four different levels of encroachment into the intertidal 
zone, as displayed in Figure 39. Refer to Figure 39 for further information on the encroachment levels. 

Seawall type High Medium Low N/A Grand Total 

Access points 24 41 65 

Curved 84 1,306 161 1,097 2,677 

  Single  190 190 

  Double 70 1,055 123 908 2,156 

  Double/Triple 74 25 5 104 

  Triple 14 192 15 7 227 

Revetment 215 153 9 54 431 

Grand Total 299 1,483 170 1,191 3,174 
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Figure 39  Proposed seawalls were ranked according to their encroachment into the intertidal zone. Those seawalls 

encroaching into the more productive low-mid tide zone were given a ‘high’ impact rank, those 
encroaching on the mid-high tide zone were given a ‘medium’ rank, those within the intertidal zone but 
with no encroachment were given a ‘low’ impact rating, and those above the CMA were given an ‘N/A’ 
rating. Note that this does not take into account the existing or proposed seawall types or areas of beach 
nourishment (that also effects intertidal ecology), which has been assessed in the Section 5.2.1. 
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 Changes Related to Altered Hydrodynamics 5.2.3

 Stormwater Runoff 5.2.4
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6 RECOMMENDED MITIGATION   

6.1 Construction Phase Mitigation Measures 

 Proposed Mitigation Measures 6.1.1

» 

» 

» 

» 

» 

» 

» 
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 Additional Recommended Mitigation Measures 6.1.2

» 
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6.2 Operational Phase Mitigation Measures 

 Proposed Mitigation Measures 6.2.1

» 

» 
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» 
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 Additional Recommended Mitigation Measures 6.2.2

Curved Seawalls 

» 

» 

» 
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Figure 40 Example of a ‘window box’ rock pool on a flat vertical face from Chapman & Browne (2014).  

Revetments  
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Figure 41 Example of rock pool depressions being drill-cored into revetment rock. Source: Zanuttigh et al., 2015. 
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9 APPENDICES  

9.1 Appendix 1 – Detailed Map of Proposed Seawall Types 
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Revetment type includes transitions between curved
seawalls where applicable. Aerial imagery - Hutt City 
Council 2013.
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9.2 Appendix 2 – Habitat Maps – Broad Scale Assessment 
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Source: Aerial imagery Hutt City Council, 2013. Habitat types mapped
by EOS Ecology at a 1:500 scale based on a site walkover on 3 May 
2016 and 8 June 2017.  
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Sunshine Bay
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by EOS Ecology at a 1:500 scale based on a site walkover on 3 May 
2016 and 8 June 2017.  
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9.3 Appendix 3 – EOS Ecology Ecological Survey Sites 
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9.4 Appendix 4 – Benthic Invertebrate Fauna Overview 

    

Faunal Group 
1 

Faunal Group 2 Taxa Epifuana Free 
search 

Infauna 
Core 

Grand 
Total 

Chordata Actinopterygii Acanthoclinus fuscus  5  5 

Cnidaria Anthozoa Actinia tenebrosa 2 3  5 

Crustacea Amphipoda Amphipoda 3 1  4 

  Gammaridae 7 3 5 15 

 Cirripedia Chamaesipho columna 21 7  28 

 Copepoda Copepoda   1 1 

 Decapoda Austrohelice crassa   1 1 

  Cyclograpsus lavauxi 3 1  4 

  Hemigrapsus crenulatus 4 3  7 

  Hemigrapsus sexdentatus 5 10  15 

  Heterozius rotundifrons 2 12 2 16 

  Pagurus sp.  1  1 

  Palaemon affinis  1  1 

  Petrolisthes elongatus 16 9 2 27 

 Isopoda Flabellifera   2 2 

 Ostracoda Ostracoda   1 1 

Echinodermat
a 

Asteroidea Patiriella sp. 2 6  8 

 Echinodermata Echinodermata   1 1 

Mollusca Bivalvia Arthritica sp.   1 1 

  Austrovenus stutchburyi 1 1 1 3 

  Mytillidae   1 1 

  Mytilus galloprovincialis 8 7  15 

  Paphies australis  2 3 5 

  Perna canaliculus 2 7  9 

  Tawera spissa   1 1 

  Xenostrobus neozelanicus 7 3  10 

 Chitonida Chiton glaucus 3 9  12 

  Sypharochiton pelliserpentis 9 12  21 

 Gastropoda Atalacmea fragilis 1 5  6 

  Austrolittorina antipodum 24 4  28 

  Austrolittorina cincta 10   10 

  Benhamina obliquata 2 1  3 

  Buccinulum linea 6 2  8 

  Cellana ornata 6 3  9 

  Cellana radians 12 13 2 27 

  Cominella glandiformis  2  2 

  Cominella virgata 3 5  8 

  Dicathais orbita  1  1 
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  Diloma bicanaliculatum 1 8  9 

  Diloma nigerrimum 15 3 1 19 

  Haustrum haustorium 1 6  7 

  Lepsiella scobina 5 10  15 

  Diloma aethiops 28 8 1 37 

  Notoacmea sp. 4 1  5 

  Onchidella nigricans 5   5 

  Patelloida corticata 1   1 

  Potamopyrgus sp.   1 1 

  Siphonaria australis 1   1 

  Lunella smaragda  5  5 

  Zeacumantus subcarinatus 3  2 5 

Nemertea Nemertea Nemertea   1 1 

Platyhelminth
es 

Platyhelminthes Notoplana australis 1  1 2 

Polychaeta Aciculata Glycera americana 1  1 2 

  Nereididae   3 3 

  Perinereis vallata   1 1 

 Canalipalpata Aonides sp.   4 4 

  Oweniidae   1 1 

  Prionospio sp.   2 2 

  Scolecolepides benhami 1   1 

 Scolecida Capitella sp.   2 2 

  Heteromastus filiformis   2 2 

No. of occurrences  226 180 47 453 

No. of taxa  41 40 44 61 
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