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1 INTRODUCTION 
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Figure 1 Proposed areas of seawall works (as shown in Stantec 2018) and proposed locations for beach 
nourishment.  
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Source: Produced by EOS Ecology based on the following.
Proposed works length as defined by the Eastern Bays Shared 
Path project (Revision J) - Stantec, 2018). Beach nourishment
lengths - Tonkin & Taylor, 2019. Aerial imagery - Hutt City 
Council 2013.
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2 METHODS  

Figure 2 Classification of seashore zones (Smith, 2013). 
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Figure 3 The survey sites where benthic invertebrate samples were collected in May 2016, June 2017, 

December 2018 and February 2019 by EOS Ecology. Samples were collected in the intertidal and 
subtidal areas with the subtidal area characterised as subtidal (nearshore) (<1 m deep), and subtidal 
(shallow) (<5 m deep).  
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Figure 3 (cont.) The survey sites where benthic invertebrate samples were collected in May 2016, June 2017, 

December 2018 and February 2019 by EOS Ecology. Samples were collected in the intertidal and 
subtidal areas with the subtidal area characterised as subtidal (nearshore) (<1 m deep), and subtidal 
(shallow) (<5 m deep).  
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Aerial imagery: HCC, 2017.
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Figure 3 (cont.) The survey sites where benthic invertebrate samples were collected in May 2016, June 2017, 

December 2018 and February 2019 by EOS Ecology. Samples were collected in the intertidal and 
subtidal areas with the subtidal area characterised as subtidal (nearshore) (<1 m deep), and subtidal 
(shallow) (<5 m deep).  
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Extraction of an infauna core within the intertidal zone. 

 
Transfer of intertidal core into mesh bag. 

 

Collection of a subtidal infauna core. 

 

Subtidal transfer of infauna core into mesh bag. 

Figure 4 Examples of survey methodology undertaken by EOS Ecology during the collection of benthic 
intertidal and subtidal samples in May 2016 (Sites Int-24 to Int-30), June 2017 (Site Int-31), Dec 
2018 (Sites Int-1 to Int-23) and Feb 2019 (Sites Sub 1 to Sub 47). 
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Table 1 Breakdown of infauna cores collected within each bay along the project area by EOS Ecology during 
surveys on the 4-6 May 2016, 8 June 2017, 20 December 2018 and 10-11 and 19 February 2019. 

Bay Proposed beach 
nourishment within 

bay 

Zone No. of infauna 
cores 

Point Howard Yes 

Intertidal 3 

Subtidal (nearshore) 2 

Subtidal (shallow) 4 

Sorrento Bay No 

Intertidal 3 

Subtidal (nearshore) 1 

Subtidal (shallow) 2 

Lowry Bay Yes 

Intertidal 10 

Subtidal (nearshore) 10 

Subtidal (shallow) 14 

York Bay Yes 

Intertidal 5 

Subtidal (nearshore) 1 

Subtidal (shallow) 4 

Mahina Bay No 

Intertidal 5 

Subtidal (nearshore) 0 

Subtidal (shallow) 4 

Sunshine Bay No 

Intertidal 1 

Subtidal (nearshore) 0 

Subtidal (shallow) 0 

Days Bay No 

Intertidal 4 

Subtidal (nearshore) 1 

Subtidal (shallow) 4 

TOTAL 

Intertidal 31 

Subtidal (nearshore) 15 

Subtidal (shallow) 32 

2.1 Sediment Contamination 

2.2 Data Analysis 
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3 EXISTING STATE OF THE ENVIRONMENT 

3.1 Existing Beach Areas and Broadscale Habitat Types 

 Eastern Bays 3.1.1
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Table 2  Habitat types (in order of dominance) within the intertidal zone of the project area from Point Howard to 
Windy Point (excluding Days Bay) as mapped by EOS Ecology for the broad scale habitat assessment 
undertaken 3 May 2016 (Point Howard 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 5 while maps identifying 
areas of these habitat types are shown in Appendix 2. The habitat types we define as ‘beach’ habitats 
are shaded. 

Habitat type  
(in order of 
dominance) 

Habitat 
code 

Area 
mapped 

(m2) 

% of total 
area 

mapped 

Percentage of habitat type in each bay 
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Cobble field 
(bedrock) CF/RB 

13,134 32 19.5 0.0 30.2 46.0 37.0 38.9 27.4 

Firm sand 
(gravel field) FS/GF 

8,607 21 33.6 17.2 38.9 17.2 13.7 14.3 6.9 

Bedrock RB 5,895 14 23.2 71.0 0.0 8.7 12.4 5.7 28.6 

Gravel field GF 4,335 11 0.0 3.2 9.6 7.5 18.2 15.8 11.6 

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

Concrete CT 2,749 7 3.5 8.6 7.9 12.6 8.9 3.3 1.8 

Boulder field BF 2,165 5 20.2 0.0 0.6 0.0 3.6 12.2 2.9 

Firm sand FS 348 1 0.0 0.0 1.7 0.0 0.0 0.7 2.5 

 

Table 3 Approximate length and area of existing beaches (within the project area from Point Howard to Windy 
Point), according to locations of mapped firm sand or firm sand (gravel field). Habitat types determined 
during surveys undertaken by EOS Ecology on 3 May 2016 and 8 June 2017.   

Bay Beach length (m) Beach area (m2) 

Point Howard 120 1,499 

Sorrento Bay 40 330 

Lowry Bay 400 3,558 

York Bay 224 1,101 

Mahina Bay 156 928 

Sunshine Bay 123 964 

Windy Point 125 576 

Total  1,188 8,955 
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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 5 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, censu McMurtrie & 
Brennan (2019). Firm sand (gravel field) and firm sand are the substrates that make up the beach 
areas found in the bays within the project area. 
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Figure 6 Beach habitat areas (as defined by firm sand (FS) and firm sand (gravel field) (FS/GF) substrate) that 
currently exist within the project area, as determined during surveys by broad scale habitat mapping 
undertaken by EOS Ecology on on 3-5 May 2016 and 8-9 June 2017 (Appendix 2). Note that the 
majority of Days Bay was not surveyed as it is not part of the Project Area.  
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Source: Produced by EOS Ecology based on the following.
Broadscale habitat types for intertidal zone within the project area
(excluding Days Bay as identified by EOS Ecology on 3 May 2016 
& 8 June 2017. Beach habitats are firm sand (FS) and firm sand 
(gravel field) (FS/GF). Aerial imagery - Hutt City Council 2013.
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Point Howard, looking south. 

 
Sorrento Bay, looking south. 

 
Lowry Bay, looking south from about midway. 

 
York Bay, looking south. 

 
Mahina Bay, looking south. 

 
Sunshine Bay, looking south. 

Days Bay, looking south from the north end of the bay. Windy Point looking north.  

Figure 7  Examples of the beaches (as defined by firm sand or firm sand (gravel field)) within the project area, 
between Point Howard to Windy Point. 
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3.2 Comparison to Beach Areas in the Wider Wellington Harbour 
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Figure 8 Beach locations within Wellington Harbour (main source of information is LINZ). 
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3.3 Hydrodynamics and Sediment Transport 

 
Figure 9  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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3.4 Benthic Invertebrate Ecology 
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Figure 10 Bar graph showing the relative abundance of faunal groups between the intertidal (mid-low, mid-

high) and subtidal (nearshore, shallow) zones, from samples collected by EOS Ecology in May 2016 
(Sites Int-24 to Int-30), June 2017 (Site Int-31), Dec 2018 (Sites Int-1 to Int-23) and Feb 2019 (Sites 
Sub 1 to Sub 47). The “Other” category consists of Chelicerata, Cnidaria, Insecta, Platyhelminthes, 
and Sipuncula. 

 
Figure 11 An NMS plot of infauna samples (intertidal and subtidal) collected from the different bays within the 

project area by EOS Ecology in May 2016 (Sites Int-24 to Int-30), June 2017 (Site Int-31), Dec 2018 
(Sites Int-1 to Int-23) and Feb 2019 (Sites Sub 1 to Sub 47). 
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Figure 12 An NMS plot of infauna samples collected from the intertidal zone (mid-low, mid-high) and subtidal 

zone (nearshore and shallow) within the project area by EOS Ecology in May 2016 (Sites Int-24 to 
Int-30), June 2017 (Site Int-31), Dec 2018 (Sites Int-1 to Int-23) and Feb 2019 (Sites Sub 1 to Sub 
47). 
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Figure 13 Average (+ 1 SE) taxa richness and density (no. individuals per infauna sample) of infauna samples 

plotted against bay. Numbers within bars denote the number of samples within that category. 
Surveys were undertaken by EOS Ecology in May 2016 (Sites Int-24 to Int-30), June 2017 (Site Int-
31), Dec 2018 (Sites Int-1 to Int-23) and Feb 2019 (Sites Sub 1 to Sub 47).  
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Figure 14 Average (+ 1 SE) taxa richness and density (no. individuals per infauna sample) of infauna samples 

plotted against tidal zone (intertidal vs substidal, or intertidal mid-high, intertidal mid-low, subtidal-
nearsore, subtidal-shallow). Numbers within bars denote the number of samples within that 
category. Surveys were undertaken by EOS Ecology in May 2016 (Sites Int-24 to Int-30), June 2017 
(Site Int-31), Dec 2018 (Sites Int-1 to Int-23) and Feb 2019 (Sites Sub 1 to Sub 47).   

 Intertidal Zone Taxa 3.4.1
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Table 4 The most abundant and widespread (or moderately widespread) taxa found in the intertidal samples 
collected by EOS Ecology in May 2016 (Sites Int-24 to Int-30), June 2017 (Site Int-31), Dec 2018 (Sites 
Int-1 to Int-23). A full species list for the intertidal samples is provided in Appendix 3. 

Faunal Group 1 Faunal Group 2 Taxa 
Abundant 

(>5% of total 
abundance) 

Widespread 
(found in >50% 

of samples) 

Moderately 
widespread 

(found in >25% 
of samples) 

   
No. samples 

found in  
(out of 31) 

No. samples 
found in  

(out of 31) 

Crustacea Amphipoda Gammaridae 17.3%   

Polychaeta Aciculata Nereidae 9.1%  9 

 Canalipalpata Aonides sp. 23.0%  8 

  Prionospio sp. 17.5%   

  Capitella spp. 7.3%   

   5 taxa 0 taxa 2 taxa 
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Future impact and control areas 
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Figure 15 Map showing possible impact zones where beach nourishment sediment may move to over time. 
Apart from the ‘Impact 1’ area, which were based off maps provided in Reinen-Hamill (2019) (and 
copied here in Appendix 1) as the area where beach nourishment material will be added and will 
spread to in the ‘initial adjustment’ phase, the impact areas are estimations of where sediment may 
or may not move to over time. 
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Figure 16 An NMS plot of intertidal infauna samples in future control and impact areas for beach nourishment 

(‘Impact1’ = within the initial adjustment footprint for beach nourishment, ‘Impact2’ = future 
possible area for movement of beach nourishment sediments). Surveys were undertaken by EOS 
Ecology in May 2016 (Sites Int-24 to Int-30), June 2017 (Site Int-31), Dec 2018 (Sites Int-1 to Int-23). 

 

Figure 17 Average (+ 1 SE) taxa richness and density (no. individuals per infauna sample) of intertidal infauna 
samples plotted against future control and impact areas for beach nourishment (‘Impact1’ = within 
the initial adjustment footprint for beach nourishment, ‘Impact2’ =  future possible area for 
movement of beach nourishment sediments). Numbers within bars denote the number of samples 
within that category. Surveys were undertaken by EOS Ecology in May 2016 (Sites Int-24 to Int-30), 
June 2017 (Site Int-31), Dec 2018 (Sites Int-1 to Int-23). 
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 Subtidal Zone Taxa 3.4.2
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Table 5 The most abundant and widespread (or moderately widespread) taxa found in the subtidal samples 
collected by EOS Ecology in Feb 2019. Those taxa that were both abundant and widespread are 
highlighted in bold. A full species list for the subtidal samples is provided in Appendix 4. 

Faunal Group 1 
Faunal 
Group 2 

Taxa 

Abundant 
(>5% of 

total 
abundance) 

Widespread 
(found in 
>50% of 
samples) 

Moderately 
widespread 

(found in >25% 
of samples) 

No. samples 
found in (out 

of 47) 

No. samples 
found in (out of 

47) 

Crustacea Amphipoda Corophiidae   13 

  Cumacea   20 

  Gammaridae   18 

Echindodermata Asteroidea Patiriella sp.   21 

Mollusca Bivalva Macomona liliana (4.5%) 26  

Polychaeta Aciculata Glycera americana   12 

  Glyceridae  29  

 Canalipalpata Boccardia spp.   14 

  Magelona dakini 32.3 35  

  Oweniidae   17 

  Prionospio sp.   21 

  Sabellidae 7.7 32  

 Errantia Lumbrineridae   13 

 Scolecida Heteromastus filiformis 15.7 25  

  Opheliidae   14 

   3 (4) taxa 5 taxa 10 taxa 

Future impact and control areas 
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Figure 18 An NMS plot of subtidal infauna samples in future control and impact areas for beach nourishment  

(‘Impact2’ and ‘Impact3’= future possible areas for movement of beach nourishment sediments of 
increasing distance from the initial nourishment site). Surveys were undertaken by EOS Ecology in 
Feb 2019 (Sites sub-1-47). 

 



Eastern Bays Shared Path: Assessment of Environmental Effects  
of Beach Nourishment on Intertidal and Subtidal Beach Areas 

 
31 

 
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  

Figure 19 Average (+ 1 SE) taxa richness and density (no. individuals per infauna sample) of intertidal infauna 
samples plotted against future control and impact areas for beach nourishment (‘Impact1’ = within 
the initial adjustment footprint for beach nourishment, ‘Impact2’ =  future possible area for 
movement of beach nourishment sediments). Numbers within bars denote the number of samples 
within that category. Surveys were undertaken by EOS Ecology in Feb 2019 (Sites sub-1-47). 

 Mahinga Kai Benthic Species 3.4.3
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 Macroalgae 3.4.4

 Comparison of Intertidal and Subtidal Beaches Within the Wider Wellington 3.4.5

Harbour 
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3.5 Sediment Contamination 
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Table 6 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 ADAWR 
(2019) DGV and GV-high values (which replace the ANZECC (2000) ISQG low/high values) and the 
Auckland Council’s Environmental Response Criteria lowest ‘green’ (AC ERC) values have been added 
for comparison. 

Variable ADAWR 
DGV(/DG-

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 METHODOLOGY FOR BEACH NOURISHMENT 

4.1 Beach Nourishment Approach 

» 

» 

» 

Table 7 Comparison of beach areas at high tide at Point Howard, Lowry Bay and York Bay, before and after 
completion of the seawall/shared path, with and without the proposed beach nourishment. Negative 
values (also highlighted in red) denote losses. Areas are shown in Figure 20. 

Beach to be 
nourished 

Area of 
existing 
high tide 

beach 
(above 

MHWS) 
(m2) A 

Area of high tide 
beach after 

construction of 
seawall/shared 

path (above 
MHWS) (m2) B 

Area of high 
tide beach 

after 
nourishment 

(m2) C 

Loss or gain after 
seawall/shared path 

construction 

Loss or gain after 
seawall/shared path 

construction AND beach 
nourishment 

Area of high 
tide beach 
lost/gained 

(m2) 

% of high tide 
beach 

lost/gained 
(%) 

Area of high 
tide beach 
lost/gained 

(m2) 

% of high 
tide beach 
lost/gained 

(%) 

Point Howard 240 115 382 -125 -52% 142 59% 

Lowry Bay 1,373 753 994 -620 -45% -379 -28%D 

York Bay 276 149 309 -127 -46% 33 12% 
A Calculated from the beach delineation by Allis (2019) and the MHWS mark using ArcMap GIS.  
B Calculated from the beach delineation by Allis (2019), Revision J shared path and seawall toe (Stantec, 2018) and the 
MHWS mark using ArcMap GIS. 
C Calculated from the beach nourishment plans in Reinen-Hamill (2019), using the initial adjusted profile for the beach 
berm (the anticipated high tide beach after the initial adjustment period of days to weeks in Appendix C of that report) 
and ArcMap GIS to calculate area.  
DNote that this reduction may be an artefact of the post-nourishment beach berm drawn by Reinen-Hamill not taking 
into account the remainder of the high tide beach area to the north of the nourishment zone (refer to Figure 20). 
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Figure 20 Locations of existing high tide beach areas (blue shaded area and that under the hashed area) within 

Point Howard, Lowry Bay and York Bay, overlaid with the high tide beach area post seawall/shared 
path construction without beach nourishment (i.e, the hashed area) and with beach nourishment 
(orange shaded area).  
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Proposed seawall toe - Stantec, 2019 Revision J design plans;
Existing high tide beach - delineated by Allis (2019) and the MHWS
line; Post-seawall high tide beach - delineated by the proposed 
seawall toeand the MHWS; Post-nourishment high tide beach:
delineated by Reinen-Hamill (2019) initial adjustment of the berm 
and the proposed seawall toe. Aerial imagery - LINZ.
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Figure 20 (cont.)  Locations of existing high tide beach areas (blue shaded area and that under the hashed area) within 

Point Howard, Lowry Bay and York Bay, overlaid with the high tide beach area post seawall/shared 
path construction without beach nourishment (i.e, the hashed area) and with beach nourishment 
(orange shaded area).  
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delineated by Reinen-Hamill (2019) initial adjustment of the berm 
and the proposed seawall toe. Aerial imagery - LINZ.
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Figure 20 (cont.)  Locations of existing high tide beach areas (blue shaded area and that under the hashed area) within 

Point Howard, Lowry Bay and York Bay, overlaid with the high tide beach area post seawall/shared 
path construction without beach nourishment (i.e, the hashed area) and with beach nourishment 
(orange shaded area).  
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4.2 Overview of Methodology 
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5 ASSESSMENT OF ENVIRONMENTAL EFFECTS 

5.1 Initial Excavation and Use of Machinery in the Intertidal Beach Area 
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 Release of Contaminants During Excavation 5.1.1

5.2 Initial Addition and Redistribution of Beach Nourishment Material  

» 

» 
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 Sedimentation and Burial  5.2.1
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Sedimentation (i.e., redeposition of introduced material) 

 Increased Turbidity 5.2.2
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 Release of Contaminants from Introduced Material 5.2.3

5.3 Mitigation Measures 

 



Eastern Bays Shared Path: Assessment of Environmental Effects  
of Beach Nourishment on Intertidal and Subtidal Beach Areas 

 
47 

 
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  

» 

» 

» 

» 

» 

» 

» 

» 

» 

» 

» 
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8 APPENDICES  

8.1 Appendix 1 – Detailed Map of Proposed Beach Nourishment Areas 
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8.2 Appendix 2 – Habitat Maps – Broad Scale Assessment 

Sorrento Bay

Point Howard

Legend

Habitat Types

BF - Boulder Field

CF - Cobble Field

CF/RB - Cobble Field (Bedrock)

CT - Concrete

FS - Firm Sand

FS/GF - Firm Sand (Gravel field)

GF - Gravel Field

RB - Bedrock

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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Lowry Bay

Legend

Habitat Types

BF - Boulder Field

CF - Cobble Field

CF/RB - Cobble Field (Bedrock)

CT - Concrete

FS - Firm Sand

FS/GF - Firm Sand (Gravel field)

GF - Gravel Field

RB - Bedrock

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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York Bay

Legend

Habitat Types

BF - Boulder Field

CF - Cobble Field

CF/RB - Cobble Field (Bedrock)
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FS - Firm Sand

FS/GF - Firm Sand (Gravel field)

GF - Gravel Field
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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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Mahina Bay

Legend

Habitat Types

BF - Boulder Field

CF - Cobble Field

CF/RB - Cobble Field (Bedrock)

CT - Concrete

FS - Firm Sand

FS/GF - Firm Sand (Gravel field)

GF - Gravel Field

RB - Bedrock

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

Legend

BF - Boulder Field

CF - Cobble Field

CF/RB - Cobble Field (Bedrock)

CT - Concrete

FS - Firm Sand

FS/GF - Firm Sand (Gravel field)

GF - Gravel Field

RB - Bedrock

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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Windy Point

Days Bay

Eastbourne
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CT - Concrete
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FS/GF - Firm Sand (Gravel field)

GF - Gravel Field
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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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8.3 Appendix 3 – Summary Data for Intertidal Infauna Samples 

Table 8 The average density (number per sample), total number (sum), % abundance, and number of samples 
taxa were found in for infauna samples collected within the intertidal zone by EOS Ecology in May 2016 
(Sites Int-24 to Int-30), June 2017 (Site Int-31), and Dec 2018 (Sites Int-1 to Int-23). The taxa that were 
most abundant (>5% abundance) and moderately widespread (found in >25% of samples) are 
highlighted in bold. 

Faunal Group 1 Faunal Group 2 Taxa 

Ave 
Density 
(no/sample
) 

Total 
No. 

% 
abundance 

No 
samples 
found in 
(out of 

31) 

Chelicerata Arachnida Acarina 0.03 1 0.2% 1 

Crustacea Amphipoda Gammaridae 2.52 78 17.3% 7 

    Paracalliope sp. 0.03 1 0.2% 1 

  Copepoda Copepoda 0.03 1 0.2% 1 

  Decapoda Austrohelice crassa 0.13 4 0.9% 1 

    Heterozius rotundifrons 0.06 2 0.4% 2 

    Petrolisthes elongatus 0.16 5 1.1% 2 

  Isopoda Flabellifera 0.39 12 2.7% 7 

  Ostracoda Ostracoda 0.13 4 0.9% 1 

Echinodermata Echinodermata Echinodermata 0.10 3 0.7% 1 

Insecta Diptera Muscidae 0.03 1 0.2% 1 

    Polypedilum 0.03 1 0.2% 1 

  Megaloptera Archichauliodes 0.03 1 0.2% 1 

Mollusca Bivalvia Arthritica sp. 0.03 1 0.2% 1 

    Austrovenus stutchburyi 0.10 3 0.7% 2 

    Mytilidae 0.03 1 0.2% 1 

    Paphies australis 0.23 7 1.5% 5 

    Tawera spissa 0.06 2 0.4% 1 

  Gastropoda Cellana radians 0.16 5 1.1% 2 

    Diloma aethiops 0.13 4 0.9% 1 

    Diloma nigerrimum 0.03 1 0.2% 1 

    Potamopyrgus sp. 0.10 3 0.7% 1 

    Zeacumantus subcarinatus 0.10 3 0.7% 2 

Nematoda Nematoda Nematoda 0.06 2 0.4% 2 

Nemertea Nemertea Nemertea 0.13 4 0.9% 2 

Platyhelminthes Platyhelminthes Notoplana australis 0.03 1 0.2% 1 

Polychaeta Aciculata Glycera americana 0.23 7 1.5% 1 

    Glyceridae 0.16 5 1.1% 3 

    Nereidae 1.32 41 9.1% 9 

    Perinereis camiguinoides 0.03 1 0.2% 1 

    Perinereis sp. 0.23 7 1.5% 4 

    Perinereis vallata 0.19 6 1.3% 3 

  Canalipalpata Aonides sp. 3.35 104 23.0% 8 

    Oweniidae 0.13 4 0.9% 1 

    Prionospio sp. 2.55 79 17.5% 4 

  Scolecida Capitella capitata 0.19 6 1.3% 2 

    Capitella spp. 1.06 33 7.3% 5 

    Heteromastus filiformis 0.16 5 1.1% 2 

    Orbinia papillosa 0.10 3 0.7% 3 

TOTAL    39 taxa 452 
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Table 9 Taxa density (numper per sample) and taxa richness recorded for each intertidal sample by EOS Ecology 
in May 2016 (Sites Int-24 to Int-30), June 2017 (Site Int-31), and Dec 2018 (Sites Int-1 to Int-23). 

Site No. Bay Tide zone 
Taxa density 
(no/sample) Taxa richness 

Int-1 Point Howard Intertidal (mid-low) 6 5 

Int-2 Point Howard Intertidal (mid-low) 5 4 

Int-3 Point Howard Intertidal (mid-low) 3 3 

Int-4 Lowry Bay Intertidal (mid-upper) 18 6 

Int-5 Lowry Bay Intertidal (mid-low) 8 5 

Int-6 Lowry Bay Intertidal (mid-low) 4 2 

Int-7 Lowry Bay Intertidal (mid-upper) 0 0 

Int-8 Lowry Bay Intertidal (mid-low) 6 3 

Int-9 Lowry Bay Intertidal (mid-low) 2 1 

Int-10 Lowry Bay Intertidal (mid-low) 4 4 

Int-11 Lowry Bay Intertidal (mid-upper) 0 0 

Int-12 York Bay Intertidal (mid-low) 2 2 

Int-13 York Bay Intertidal (mid-low) 1 1 

Int-14 Mahina Bay Intertidal (mid-low) 0 0 

Int-15 Mahina Bay Intertidal (mid-low) 3 3 

Int-16 Mahina Bay Intertidal (mid-upper) 3 2 

Int-17 Days Bay Intertidal (mid-low) 1 1 

Int-18 Days Bay Intertidal (mid-upper) 1 1 

Int-19 Days Bay Intertidal (mid-upper) 0 0 

Int-20 Days Bay Intertidal (mid-low) 0 0 

Int-21 Sunshine Bay Intertidal (mid-upper) 22 2 

Int-22 Sorrento Bay Intertidal (mid-low) 2 2 

Int-23 Sorrento Bay Intertidal (mid-upper) 3 1 

Int-24 York Bay Intertidal (mid-low) 5 5 

Int-25 York Bay Intertidal (mid-upper) 2 1 

Int-26 Sorrento Bay Intertidal (mid-upper) 2 1 

Int-27 Lowry Bay Intertidal (mid-upper) 1 1 

Int-28 Lowry Bay Intertidal (mid-low) 135 8 

Int-29 Mahina Bay Intertidal (mid-low) 112 19 

Int-30 York Bay Intertidal (mid-low) 97 11 

Int-31 Mahina Bay Intertidal (mid-upper) 4 1 

Total 452 individuals 39 taxa 



Eastern Bays Shared Path: Assessment of Environmental Effects  
of Beach Nourishment on Intertidal and Subtidal Beach Areas 

 
63 

 
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  

8.4 Appendix 4 - Summary Data for Subtidal Infauna Samples 

Table 10 The average density (number per sample), total number, % abundance, and number of samples taxa 
were found in for infauna samples collected within the subtidal zone by EOS Ecology in Feb 2019. The 
taxa that were most abundant (>5% abundance) and widespread (found in >50% of samples) are 
highlighted in bold. 

Faunal Group 
1 Faunal Group 2 Taxa 

Ave Density 
(no/sample) 

Total 
No. 

% 
abundance 

No. 
samples 
found in 

(out of 47) 

Cnidaria Anthozoa Actinaria sp. 0.04 2 0.1% 2 

    Edwardsia leucomelos 0.02 1 0.1% 1 

Crustacea Amphipoda Amphipoda 0.02 1 0.1% 1 

    Corophiidae 0.83 39 2.2% 13 

    Cumacea 0.64 30 1.7% 20 

    Gammaridae 0.89 42 2.4% 18 

  Cirripedia Chamaesipho sp. 0.96 45 2.6% 1 

  Decapoda Biffarius filholi 0.13 6 0.3% 5 

    Halicarcinus 0.04 2 0.1% 2 

    Hemiplax hirtipes 0.11 5 0.3% 4 

    Ogyrididae 0.02 1 0.1% 1 

    Pagurus sp. 0.34 16 0.9% 10 

    
Unidentified decapoda 
megalopa 0.04 2 0.1% 2 

  Isopoda Anthuridae 0.02 1 0.1% 1 

    Valvifera 0.04 2 0.1% 2 

  Leptostraca Nebalia sp. 0.02 1 0.1% 1 

  Ostracoda Ostracoda 0.51 24 1.4% 10 

  Tanaidacea Tanaidacea 0.28 13 0.7% 4 

Echinodermata Asteroidea Astrostole scabra 0.02 1 0.1% 1 

    Patiriella sp. 0.87 41 2.3% 21 

  Camarodonta Evechinus chloroticus 0.02 1 0.1% 1 

Mollusca Bivalvia Asaphis sp. 0.15 7 0.4% 3 

    Austrovenus stutchburyi 0.28 13 0.7% 7 

    Cyclomactra ovata 0.17 8 0.5% 5 

    Dosinia sp. 0.43 20 1.1% 10 

    Linucula hartvigiana 0.02 1 0.1% 1 

    Macomona liliana 1.66 78 4.5% 26 

    Paphies australis 0.15 7 0.4% 5 

    Venerupis sp. 0.11 5 0.3% 5 

  Chitonida Chiton glaucus 0.02 1 0.1% 1 

    Juvenile chiton 0.11 5 0.3% 3 

  Gastropoda Buccinulum linea 0.02 1 0.1% 1 

    Cellana sp. 0.09 4 0.2% 4 

    Cominella maculosa 0.06 3 0.2% 2 

    Cominella sp. 0.02 1 0.1% 1 

    Ellobiidae 0.02 1 0.1% 1 

    Lunella smaragda 0.26 12 0.7% 9 

Nematoda Nematoda Nematoda 0.17 8 0.5% 3 

Nemertea Nemertea Nemertea 0.19 9 0.5% 7 

Polychaeta Aciculata Aglaophamus macroura 0.02 1 0.1% 1 

    Glycera americana 0.32 15 0.9% 12 
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Faunal Group 
1 Faunal Group 2 Taxa 

Ave Density 
(no/sample) 

Total 
No. 

% 
abundance 

No. 
samples 
found in 

(out of 47) 

    Glyceridae 0.91 43 2.5% 29 

    Nephytidae 0.09 4 0.2% 4 

    Nereidae 0.09 4 0.2% 3 

    Phyllodocidae 0.02 1 0.1% 1 

    Sigalionidae 0.11 5 0.3% 3 

    Syllidae 0.32 15 0.9% 7 

  Canalipalpata Boccardia spp. 1.11 52 3.0% 14 

    Cirratulidae 0.02 1 0.1% 1 

    Magelona dakini 12.00 564 32.3% 35 

    Oweniidae 0.62 29 1.7% 17 

    Pectinaria australis 0.13 6 0.3% 5 

    Prionospio sp. 0.64 30 1.7% 21 

    Sabellidae 2.87 135 7.7% 32 

    Scolecolepides sp. 0.19 9 0.5% 4 

    Serpulinae 0.02 1 0.1% 1 

    Spionidae 0.09 4 0.2% 4 

    Terebellidae 0.09 4 0.2% 3 

  Errantia Eunicida 0.15 7 0.4% 6 

    Lumbrineridae 0.36 17 1.0% 13 

  Scolecida Capitella spp. 0.26 12 0.7% 5 

    Heteromastus filiformis 5.85 275 15.7% 25 

    Maldanidae 0.21 10 0.6% 5 

    Opheliidae 0.53 25 1.4% 14 

    Orbinia papillosa 0.19 9 0.5% 6 

    Paraonidae 0.02 1 0.1% 1 

Sipuncula Sipuncula Sipuncula 0.17 8 0.5% 7 

Grand Total     1747 
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Table 11 Taxa density (number per sample) and taxa richness recorded for each subtidal sample by EOS Ecology 
in Feb 2019. 

Site No. Bay Tide zone 
Taxa density 
(no/sample) Taxa richness 

Sub-1 Point Howard Subtidal (shallow) 50 12 

Sub-2 Point Howard Subtidal (shallow) 76 10 

Sub-3 Point Howard Subtidal (shallow) 8 4 

Sub-4 Point Howard Subtidal (shallow) 16 9 

Sub-5 Sorrento Bay Subtidal (shallow) 34 4 

Sub-6 Sorrento Bay Subtidal (shallow) 13 7 

Sub-7 Lowry Bay Subtidal (shallow) 42 19 

Sub-8 Lowry Bay Subtidal (shallow) 31 14 

Sub-9 Lowry Bay Subtidal (shallow) 24 14 

Sub-10 Lowry Bay Subtidal (shallow) 30 12 

Sub-11 Lowry Bay Subtidal (shallow) 16 9 

Sub-12 Lowry Bay Subtidal (shallow) 19 6 

Sub-13 Lowry Bay Subtidal (shallow) 32 11 

Sub-14 Lowry Bay Subtidal (shallow) 48 11 

Sub-15 Lowry Bay Subtidal (shallow) 37 12 

Sub-16 Lowry Bay Subtidal (shallow) 38 16 

Sub-17 Lowry Bay Subtidal (shallow) 49 14 

Sub-18 Lowry Bay Subtidal (shallow) 60 24 

Sub-19 Lowry Bay Subtidal (shallow) 38 5 

Sub-20 Lowry Bay Subtidal (shallow) 19 5 

Sub-21 York Bay Subtidal (shallow) 27 13 

Sub-22 York Bay Subtidal (shallow) 41 15 

Sub-23 York Bay Subtidal (shallow) 87 22 

Sub-24 York Bay Subtidal (shallow) 22 14 

Sub-25 Mahina Bay Subtidal (shallow) 40 12 

Sub-26 Mahina Bay Subtidal (shallow) 76 22 

Sub-27 Mahina Bay Subtidal (shallow) 21 14 

Sub-28 Mahina Bay Subtidal (shallow) 55 17 

Sub-29 Days Bay Subtidal (shallow) 18 10 

Sub-30 Days Bay Subtidal (shallow) 25 8 

Sub-31 Days Bay Subtidal (shallow) 22 11 

Sub-32 Days Bay Subtidal (shallow) 15 9 

Sub-33 Point Howard Subtidal (nearshore) 8 3 

Sub-34 Point Howard Subtidal (nearshore) 7 5 

Sub-35 Sorrento Bay Subtidal (nearshore) 29 6 

Sub-36 Lowry Bay Subtidal (nearshore) 22 5 

Sub-37 Lowry Bay Subtidal (nearshore) 28 10 

Sub-38 Lowry Bay Subtidal (nearshore) 16 8 

Sub-39 Lowry Bay Subtidal (nearshore) 37 9 

Sub-40 Lowry Bay Subtidal (nearshore) 6 3 

Sub-41 Lowry Bay Subtidal (nearshore) 42 8 

Sub-42 Lowry Bay Subtidal (nearshore) 61 9 

Sub-43 Lowry Bay Subtidal (nearshore) 66 12 

Sub-44 Lowry Bay Subtidal (nearshore) 103 10 

Sub-45 Lowry Bay Subtidal (nearshore) 78 9 

Sub-46 York Bay Subtidal (nearshore) 69 7 

Sub-47 Days Bay Subtidal (nearshore) 46 5 

Total   1747 individuals 66 taxa 


