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1 INTRODUCTION 
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Figure 1 Map of the Whanganui Estuary and Port, highlighting the key areas and structures within the port basin. 
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2 METHODS  

2.1 Infauna Ecological Surveys 

2.2 Data Analysis 
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Figure 2 Sampling sites to assess the aquatic ecology of the Whanganui Estuary and Port. Sampling undertaken by EOS Ecology 
on 4–5 November 2021. 
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3 STATE OF THE EXISTING ENVIRONMENT 

3.1 Whanganui Estuary Overview 

3.1.1 History of the Whanganui Port 
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Heads wharf being constructed in May 1884. 
(Harding & Denton Collection, Wanganui District Library, NZC2.1.271 
(Source: Dodd, 2021))  

Heads wharf probably during the early 1900s. 
(Reproduced from Sole 2008:84 (Source: Dodd, 2021)) 

Whites Aviation aerial photo of wharves in 1948 (Source: Dodd, 2021). 

Drone photo taken 20 May 2021 at low tide. (Source: Horizons Regional Council) 

Figure 3 Historic and recent photos of the Whanganui Port wharves.  
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3.2 Physico-chemical Factors 

3.2.1 Port and Wharves 

 

3.2.2 Bathymetry 

Figure 4 Bathymetric survey of the Wanganui Port, as undertaken by Discovery Marine Ltd (DML) in August 2021.
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3.2.3 Hydrodynamics 

  

 

  

Figure 5 Depth-averaged velocity magnitude (m/s) of the lower Whanganui River and Port basin. A: low river flow, ebb tide;  
B: low river flow, flood tide; C: high river flow, ebb tide; D: high river flow, flood tide. (Source: Shand & Knook, 2018)  
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3.2.4 Water Quality 

 



12 Report No. WHA01-21045-01 
December 2021 

Figure 6 Location of water quality monitoring sites in the lower Whanganui River. Sampling undertaken by Horizons Regional 
Council (HRC). 
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Table 1 Summary water quality data from two locations in the lower Whanganui River (refer to Figure 6 for locations). 

‘Value’ is the average value for that time series. ‘No.’ refers to the number of records for that value. Data 

provided by Horizons Regional Council (HRC) from their monitoring programmes.  

Location & time period 

Turbidity 
(NTU)# 

Turbidity 
(FNU)# 

Black disc  
(m) 

Suspended 
sediment conc 

(mg/l) 

Total 
Suspended 
Sediment 

(g/m3) 

Value No. Value No. Value No. Value No. Value No. 

Te Rewa 49.6 258 42.0 101 0.83 120 82.8 94 94.4 171 

Before 2015 42.7 211 37.7 54 0.83 91 53.4 47 86.4 124 

2015–2017 79.1 35 26.3 35 0.87 23 75.2 35 84.1 35 

2018–2019 84.8 12 106.3 12 0.70 6 216.8 12 208.0 12 

Wharf Street Boat Ramp 44.2 127 45.6 127 0.54 148 118.1 125 89.9 159 

Before 2015 40.2 149 41.3 48 0.54 148 93.3 46 89.9 159 

2015–2017 *53.3 *36 53.1 36   144.2 36   

2018–2021 *43.6 *43 44.0 43   122.8 43   

# The HRC record turbidity via two methods. The EPA 180.1 method (in NTU units) that uses a wider visible wavelength that is more sensitive to 

the effects of organic matter but better able to detect smaller particles; and the ISO 7027 standard (in FNU units) which uses near infrared 

wavelengths that are less susceptible to organic matter. Refer to Bright et al. (2018) for further information on the different between these two 

measures. 

*  Data presented is from the ‘ISO-NTU’ turbidity data provided by HRC due to no data being available for Turbidity (NTU). The ISO-NTU turbidity 

data is turbidity data collected via the ISO 7027 standard but converted to an NTU-equivalent value. 

3.3 Infauna Macroinvertebrates 

3.3.1 Community Composition 
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Figure 7 Non-metric multidimensional scaling (NMS) ordination of benthic infauna collected from 21 intertidal and 20 subtidal 

sites in the Whanganui Estuary and Port by EOS Ecology on 4–5 November 2021. Green triangles denote sites in the 
intertidal zone and blue squares denote sites in the subtidal zone. 

Subtidal Community 
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Table 2 Summary of benthic invertebrate fauna identified in infauna core samples collected at 20 subtidal sites within 

the different areas of the Whanganui Estuary (Port = 4 sites, River = 12 sites, Wharf = 4 sites) by EOS Ecology 

on 4–5 November 2021. Values are presented as average numbers per double core, with overall percent 

abundance in parenthesis.  

Faunal 
Group 1 Taxa Port River Wharf Total 

Chelicerata Acarina 0.25 (0.2%)   0.05 (0.1%) 

Crustacea Anthuridae 0.5 (0.3%)  0.25 (0.4%) 0.15 (0.2%) 
 Austrominius modestus  1 (1.1%)  0.6 (0.6%) 
 Flabellifera 0.75 (0.5%) 0.17 (0.2%) 0.25 (0.4%) 0.3 (0.3%) 
 Halicarcinus  0.08 (0.1%) 0.25 (0.4%) 0.1 (0.1%) 
 Mysidacea  0.25 (0.3%)  0.15 (0.2%) 
 Paracalliope sp. 0.5 (0.3%)   0.1 (0.1%) 
 Paracorophium excavatum 80.75 (55.6%) 17.75 (19.5%) 19.75 (27.9%) 30.75 (31.4%) 
 Phreatogammarus sp.  0.08 (0.1%)  0.05 (0.1%) 
 Valvifera  0.08 (0.1%)  0.05 (0.1%) 
Insecta Collembola  0.17 (0.2%)  0.1 (0.1%) 
 Pycnocentria  0.08 (0.1%)  0.05 (0.1%) 
Mollusca Arthritica sp.  0.08 (0.1%)  0.05 (0.1%) 
 Cyclomactra ovata 3.5 (2.4%) 0.17 (0.2%) 0.75 (1.1%) 0.95 (1.0%) 
 Paphies australis 41.25 (28.4%) 70 (76.7%) 46.25 (65.4%) 59.5 (60.7%) 
 Potamopyrgus sp. 15.25 (10.5%) 0.58 (0.6%) 2 (2.8%) 3.8 (3.9%) 
Polychaeta Heteromastus filiformis   0.25 (0.4%) 0.05 (0.1%) 
 Nereidae 0.5 (0.3%) 0.33 (0.4%)  0.3 (0.3%) 
 Perinereis brevicirris 1.75 (1.2%) 0.42 (0.5%) 1 (1.4%) 0.8 (0.8%) 
 Scolelepis sp. 0.25 (0.2%)   0.05 (0.1%) 

Total# Number of Individuals 581 1095 283 1959 

Taxa Richness (Site Average) 6 3.75 5 4.45 

Taxa Richness (Total#) 11 15 9 20 
# Refers to the total as calculated from all samples within each area. 

 

Pipi bivalves  
 (Paphies australis) (60.7%) 

Corophiidae amphipod  
 (Paracorophium excavatum) (31.4%) 

Freshwater mud snail  
 (Potamopyrgus sp.) (3.9%) 

Figure 8 Images of the most abundant and widespread benthic infauna collected from 20 subtidal sites in the lower Whanganui. 
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Figure 9 Non-metric multidimensional scaling (NMS) ordination of benthic infauna collected from 20 subtidal sites in the 
Whanganui Estuary and Port by EOS Ecology on 4–5 November 2021. Coloured symbols denote the area type where 
samples were collected (Port = 4 sites, River = 12 sites, Wharf = 4 sites). 

3.3.2 Pipi Distribution 
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Figure 10 Mean number of pipis (P. australis) identified in infauna core samples collected at 21 intertidal and 20 subtidal sites in 

the Whanganui Estuary by EOS Ecology on 4–5 November 2021. 

 
Figure 11 Mean number pipis (P. australis) identified in 

infauna core samples collected at 20 subtidal 
sites in the Whanganui Estuary by EOS Ecology 
on 4–5 November 2021. (Port = 4 sites, River = 
12 sites, Wharf = 4 sites). 

 
Figure 12 Size of pipis (P. australis) identified in infauna 

core samples collected at 20 subtidal sites in the 
Whanganui Estuary by EOS Ecology on 4–5 
November 2021. (Port = 4 sites, River = 12 sites, 
Wharf = 4 sites). 
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Figure 13 Map showing the density (as a proportion of total density per double core) and size distribution (average length) of pipis 
(P. australis) identified in infauna core samples collected at 20 subtidal sites in the Whanganui Estuary and Port by EOS 
Ecology on 4–5 November 2021. 
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3.4 Fish 

3.5 Ecological Values Assessment 



20 Report No. WHA01-21045-01 
December 2021 

Table 3 Aquatic ecological values site assessment summary for the Whanganui Estuary adjacent to the wharf area.  

The five point ‘values’ scale (Very High, High, Moderate, Low, Negligible) of Roper-Lindsay et al. (2018) is based 

off the scoring of a number of characteristics. Further detail regarding the characteristics is provided in Appendix 

8.2. 

Site 
Score 

Site Score 
Description Reasoning for Site Score 

Low A system that is 
very modified 
and few aspects 
of its natural 
state remain, 
but with a few 
aspects that are 
still in moderate 
condition. 

» No regionally or locally rare benthic infauna taxa were encountered; no taxa of conservation 
concern (as listed in the threatened species list of Freeman et al. (2014); low species richness and 
diversity with sites dominated by 1–3 taxa. High densities of pipis were found at some sites, but 
these are also present in the wider subtidal area. 

» Marine sediments near the wharf were dominated by silts (Reuben Hansen, Tonkin & Taylor, 
pers. comm. 9 December 2021). 

» Very high suspended sediment levels, ranked within the worst 25% of like sites in New Zealand. 

» Habitat generally homogenous, limiting the ability to support a diverse invertebrate and 
macroalgae community. 

» Intertidal zone limited through modified structures. 

» Limited or modified coastal vegetation zone. 

» Habitat very modified. 

4 ASSESSMENT OF ENVIRONMENTAL EFFECTS 

4.1 Overview of Proposed Scheme/Project Details 

»

»

»

»

»
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Figure 14 A summary of proposed work to the Whanganui Port. (Source: OCEL (Teear, 2021))  
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Figure 15 Preliminary concept for the profile of replacement Wharf 2 and Wharf 3. (Source: OCEL (Teear, 2021) )
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4.2 Potential Effects 

4.2.1 Contaminants  

Sediment 
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Cementitious Products and Other Chemicals 

4.2.2 Habitat Disturbance and Change 
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4.2.3 Stormwater Discharge 

4.3 Determining the Magnitude of Effects 

»

»

»

»

»
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»

»

Table 4 Criteria for describing magnitude of effect (taken from Table 9 of Roper-Lindsay et al. (2018)). 

Magnitude Description 

Very high 

Total loss of, or very major alteration to, key elements/features/ of the existing baseline conditions, such that the 
post-development character, composition and/or attributes will be fundamentally change and may be lost from 
the site altogether, AND/OR 

Loss of a very high proportion of the known population or range of the element/feature. 

High 

Major loss or major alteration to key elements/features of the existing baseline conditions such that the post-
development character, composition and/or attributes will be fundamentally changed, AND/OR 

Loss of a high proportion of the known population or range of the element/feature. 

Moderate 

Loss or alteration to one or more key elements/features of the existing baseline conditions, such that the post-
development character, composition and/or attributes will be partially changed, AND/OR 

Loss of a moderate proportion of the known population or range of the element/feature. 

Low 

Minor shift away from existing baseline conditions. Change arising from the loss/alteration will be discernible, 
but underlying character, composition and/or attributes of the existing baseline condition will be similar to pre-
development circumstances or patterns, AND/OR  

Having a minor effect on the known population or range of the element/feature. 

Negligible 

Very slight change from the existing baseline condition. Change barely distinguishable, approximating to the ‘no 
change’ situation, AND/OR 

Having negligible effect on the known population or range of the element/feature. 

Table 5 Matrix for determining the level of effects based on ecological value of site to be disturbed and magnitude of the 

effects of the proposed activity. Adapted from Table 10 of Roper-Lindsay et al. (2018). 

 

 

Ecological Value 

 Very High High Moderate Low Negligible 

M
ag

ni
tu

de
 

Very high Very high Very high High Moderate Low 

High Very high Very high Moderate Low Very low 

Moderate High High Moderate Low Very low 

Low Moderate Low Low Very low Very low 

Negligible Low Very low Very low Very low Very low 

Positive Net gain Net gain Net gain Net gain Net gain 

4.4 Effects Management Requirements 

»

»
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»

»

»

»

»

»

»

»
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4.5 Summary of Effects Following Additional Effects Management  

»

»

»

»

»
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Table 6 Summary of the level of effect of the proposed wharf repair/replacement operations on the receiving 

environment. 

Effects stage 

Existing 
Ecological 

Value 

Magnitude of Effect 
Overall Level of  

Potential Adverse Effect 

BEFORE  
Effects Management 

AFTER  
Effects Management 

BEFORE  
Effects Management 

AFTER  
Effects Management 

Sediment (generate 
sediment and disturb 
settled sediment) 

Low Low Negligible Very Low Very Low 

Cementitious products 
and other chemicals 
(contaminant release)  

Low Moderate Negligible Low Very Low 

Habitat disturbance  
(soft sediment removal) 

Low Moderate Low Low Very Low 

Habitat change  
(rock revetment) 

Low Low Negligible/Positive Very Low Very Low/Net Gain 

Stormwater discharge Low Negligible Positive Very Low Net Gain 

OVERALL Low   Very Low Very Low/Net Gain 

5 PROPOSED MONITORING AND ENHANCEMENT OPPORTUNITIES 
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8 APPENDICES 

8.1 Macroinvertebrate Data 

Table 7 Summary of all benthic macroinvertebrates identified in infauna core samples collected in the Whanganui 

Estuary by EOS Ecology on 4–5 November 2021. Values are presented as numbers per double core totalled across 

all sites, with overall percent abundance in parenthesis. Frequency of occurrence is the number of sites where 

the taxon was found. 

Faunal 
Group 1 Taxa 

Intertidal Sites Subtidal Sites All Sites 

Number 

Frequency of 
Occurrence 

(n=21) Number 

Frequency of 
Occurrence 

(n=20) Number 

Frequency of 
Occurrence 

(n=41) 

Chelicerata Acarina   1 (0.05%) 1 1 (0.03%) 1 

Crustacea 

Anthuridae   3 (0.15%) 3 3 (0.08%) 3 

Austrohelice crassa 3 (0.15%) 2   3 (0.08%) 2 

Austrominius modestus   12 (0.61%) 3 12 (0.30%) 3 

Flabellifera 107 (5.31%) 13 6 (0.31%) 4 113 (2.84%) 17 

Halicarcinus 2 (0.10%) 2 2 (0.10%) 2 4 (0.10%) 4 

Mysidacea   3 (0.15%) 3 3 (0.08%) 3 

Paracalliope sp.   2 (0.10%) 1 2 (0.05%) 1 

Paracorophium 
excavatum 996 (49.45%) 

20 
615 (31.39%) 16 1611 (40.55%) 36 

Josephosella awa 3 (0.15%) 1 1 (0.05%) 1 4 (0.10%) 2 

Valvifera   1 (0.05%) 1 1 (0.03%) 1 

Insecta 
Collembola   2 (0.10%) 1 2 (0.05%) 1 

Pycnocentria   1 (0.05%) 1 1 (0.03%) 1 

Mollusca 

Amphibola crenata 5 (0.25%) 1   5 (0.13%) 1 

Arthritica sp. 138 (6.85%) 7 1 (0.05%) 1 139 (3.50%) 8 

Austrovenus stutchburyi 1 (0.05%) 1   1 (0.03%) 1 

Cyclomactra ovata 20 (0.99%) 5 19 (0.97%) 7 39 (0.98%) 12 

Paphies australis 37 (1.84%) 10 1190 (60.75%) 20 1227 (30.88%) 30 

Potamopyrgus sp. 580 (28.80%) 15 76 (3.88%) 9 656 (16.51%) 24 

Nemertea Nemertea 5 (0.25%) 4   5 (0.13%) 4 

Polychaeta 

Aglaophamus macroura 1 (0.05%) 1   1 (0.03%) 1 

Capitella spp. 7 (0.35%) 3   7 (0.18%) 3 

Heteromastus filiformis   1 (0.05%) 1 1 (0.03%) 1 

Nereidae 18 (0.89%) 6 6 (0.31%) 3 24 (0.60%) 9 

Nicon aestuariensis 32 (1.59%) 9   32 (0.81%) 9 

Perinereis brevicirris 2 (0.10%) 2 16 (0.82%) 10 18 (0.45%) 12 

Scolecolepides benhami 10 (0.50%) 3   10 (0.25%) 3 

Scolelepis sp. 47 (2.33%) 9 6 (0.31%) 1 48 (1.21%) 10 

Grand Total 2014  1959  3973  

Taxa Richness 19  20  28  
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8.2 Assessment Categories for Determining Ecological Value 

Table 8 Assessment categories and criteria for determining the ecological value for an Assessment of Environmental 

Effects. 

Value Description Characteristics 

Very high 

A pristine system that 
would be 
representative of 
conditions close to its 
pre-human condition 
(i.e., a reference 
condition). No 
anthropogenic 
contaminant inputs. 
Flora and fauna 
effectively unchanged 
from pre-human 
condition.  

» Benthic invertebrate community: 

– High abundance of taxa that are sensitive to enrichment and settled sediments, 
and no pollution-tolerant species in high abundance. 

– High species richness, diversity, and abundance. 

– No invasive or pest species. 

» Marine sediments typically comprise less than 25% silt and clay grain sizes 
(Robertson et al., 2016). 

» Surface sediment oxygenated. 

» No contaminant concentrations in surface sediment – all well below the ANZECC 
(2018) Default Guideline Values (DGV). 

» Habitat heterogenous, with the ability to support a diverse invertebrate and 
macroalgae community.  

» Vegetation/macroalgae sequences intact, providing significant habitat for native 
fauna. 

» Intertidal zone not limited through modified structures. 

» Habitat unmodified. 

» Presence of species with a threat classification of “Threatened – nationally critical” 
or equivalent regional threat classification may elevate an otherwise low, moderate, 
or high value site to be very high. 

High 

A system that has been 
modified through loss 
of natural 
intertidal/coastal 
vegetation and 
catchment land use 
change, to the extent it 
is no longer pristine or 
could considered to be 
in reference condition. 
However, many 
natural, pre-human 
qualities are retained.  

» Benthic invertebrate community: 

– The presence of taxa that are sensitive to enrichment and settled sediments, 
and none of the more pollution-tolerant species in high abundance. 

– High species richness, diversity, and abundance. 

– No invasive or pest species, or only present in low numbers/abundance. 

» Marine sediments typically comprise less than 35% silt and clay grain sizes. 

» Sediment generally oxygenated near the surface. 

» Low contaminant concentrations in surface sediment – rarely exceed the ANZECC 
(2018) Default Guideline Values (DGV). 

» Habitat generally heterogenous, with the ability to support a diverse invertebrate 
and macroalgae community.  

» Vegetation/macroalgae provides significant habitat for native fauna. 

» Intertidal zone not limited through modified structures. 

» Habitat largely unmodified. 

» Presence of species with a threat classification of “Threatened – nationally 
endangered” or “Threatened – nationally vulnerable”or equivalent regional threat 
classification may elevate an otherwise moderate or low value site to be high. 

Moderate 

A system that retains 
components of its 
natural state, but has 
been modified in some 
areas (such as through 
a loss of 
intertidal/coastal 
habitat).   

» Benthic invertebrate community: 

– The presence of taxa that are sensitive to enrichment and settled sediments, as 
well as some that are more tolerant. 

– Moderate species richness, diversity, and abundance. 

– Few invasive or pest species. 

» Marine sediments typically comprise less than 50% silt and clay grain sizes. 

» Sediment generally oxygenated near the surface. 

» Low contaminant concentrations in surface sediment – generally below the ANZECC 
(2018) Default Guideline Values (DGV) although some may be close to or just over 
the DGV. 

» Habitat generally homogenous, limiting the ability to support a diverse invertebrate 
and macroalgae community.  
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» Intertidal zone only partially limited through modified structures. 
» Habitat only partly modified. 
» Presence of species with a threat classification of “At Risk” or equivalent regional 

threat classification may elevate an otherwise low value site to be moderate. 

Low 

A system that is very 
modified and few 
aspects of its natural 
state remain, but with 
a few aspects that are 
still in moderate 
condition.  

» Benthic invertebrate community: 
– High abundance of taxa or individuals that are not sensitive to organic 

enrichment and settled sediments. 
– Low species richness, diversity, and abundance. 
– May have some invasive or pest species. 

» Marine sediments dominated by silt and clay grain sizes (>50%). 
» Surface sediment generally anoxic. 
» Elevated contaminant concentrations in surface sediment – some above the ANZECC 

(2018) Default Guideline Values (DGV). 
» Habitat generally homogenous, limiting the ability to support a diverse invertebrate 

and macroalgae community.  
» Intertidal zone limited through modified structures. 
» Limited or modified coastal vegetation zone. 
» Habitat very modified. 

Very Low 

A system that is highly 
modified and very few 
aspects of its natural 
state remain.  

» Benthic invertebrate community: 
– Dominated by taxa that are not sensitive to organic enrichment and settled 

sediments. 
– Very low species richness, diversity, and abundance. 
– May have invasive or pest species, often in high abundance. 

» Marine sediments dominated by silt and clay grain sizes (>60%). 
» Surface sediment anoxic. 
» Elevated contaminant concentrations in surface sediment - most above the ANZECC 

(2018) Default Guideline Values (DGV). 
» Habitat homogenous, limiting the ability to support a diverse invertebrate and 

macroalgae community.  
» Intertidal zone severely limited through modified structures. 
» Limited or highly modified coastal vegetation zone. 
» Habitat extremely modified. 
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