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12. Marine Ecology  
A Marine Ecology Assessment Report has been prepared for the Project. That Report provides an 
assessment of environmental effects on marine and coastal ecology within the Project area and the 
downstream coastal receiving environments. Freshwater and terrestrial ecology are the subjects of 
separate reports, and are summarised in Sections 11 and 14 of this AEE, respectively. 

The Project crosses two catchment areas that discharge into either the Pūhoi Estuary or the 
Mahurangi Harbour, and ultimately into the Hauraki Gulf. The Project will directly affect the CMA at 
Okahu Inlet, where the Okahu Viaduct passes over the upper extent of the Pūhoi Estuary. The 
indicative alignment will cross numerous watercourses that ultimately discharge into both coastal 
areas. The Project therefore has potential to affect the ecological values of the coastal receiving 
environments.  

The following is a summary of the issues and potential effects identified in the Marine Ecology 
Assessment Report, as identified through desktop analysis and sediment sampling and ecological 
surveys undertaken for the Project. This summary and the Report subsequently inform the 
recommended mitigation contained in Section 28 and will inform the Project conditions. 

12.1 Coastal processes 

The coastal environment is dynamic and complex. Sedimentation patterns are highly dependent on 
a wide range of environmental factors. An investigation into the influence of environmental and 
construction variables on a range of scenarios has been undertaken to obtain an understanding of 
the potential impacts associated with the construction and operation of the Project. 

The Coastal Processes Modelling Report (as discussed in detail in Section 2.3 of the Marine Ecology 
Assessment Report) documents the investigation undertaken to assess the likely locations and 
magnitude of changes in sediment deposition depths and TSS concentrations in the Mahurangi 
Harbour and Pūhoi Estuary environments as a result of rainfall coinciding with open earthworks. 
The Report provides a foundation for the assessment of the severity and duration of additional 
sediment generated by the Project on the marine ecology, as covered in the Marine Ecology 
Assessment Report at Section 4.1. The Report has also been used to help in the assessment of the 
potential impacts on navigation, contact recreation and amenity qualities in these areas. 

12.2 Marine ecology and environment 

Specific areas within both the Pūhoi Estuary and the Mahurangi Harbour are zoned as CPAs 1 and 
2 (refer to Figure 4-11). These areas are considered significant for their ecological values, as 
described in Sections 4.2.6 and 4.3.2 of this AEE. Both the Pūhoi Estuary and the Mahurangi 
Harbour are popular for recreational use. The latter also contains a number of commercial oyster 
farms. 

The Marine Ecology Assessment Report used empirical literature and field survey results to 
determine the marine ecological values of the existing environment in the Pūhoi Estuary and 
Mahurangi Harbour. The Marine Ecology team identified values as including 
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· Estuarine vegetation 
· Water and sediment quality  
· Benthic invertebrate community species diversity and richness 
· Fish 
· Wading birds  

Overall the Marine Ecology team assessed the Mahurangi Harbour as having moderate to high 
marine ecological values in the middle and lower reaches, and low to moderate marine ecological 
values in the upper reaches. 

The team considered the marine ecological values of the main body of the Pūhoi Estuary to be 
moderate in the middle to lower reaches, and low in the upper reaches. Ecological values within 
the Okahu Inlet were assessed as moderate. 

An interpretation of baseline monitoring results is provided in Section 3 of the Marine Ecology 
Assessment Report. 

The assessment uses the criteria shown in Table 12-1 for assessing the magnitude of ecological 
impacts. 

Table 12-1: Criteria for describing impact magnitude89 

Magnitude Description 

Very High 
Total loss or very major alteration to key elements/ features of the baseline conditions such that 
the post development character/ composition/ attributes will be fundamentally changed and may 
be lost from the site altogether. 

High 
Major loss or major alteration to key elements/ features of the baseline (pre-development) 
conditions such that post development character/ composition/ attributes will be fundamentally 
changed. 

Moderate Loss or alteration to one or more key elements/features of the baseline conditions such that post 
development character/composition/attributes of baseline will be partially changed. 

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

Negligible 
Very slight change from baseline condition. Change barely distinguishable, approximating to the 
“no change” situation. 

The Marine Ecology team assessed the significance of ecological effects using ecological value and 
impact magnitude, as shown in Table 12-2. 

                                                
89  Refer Marine Ecology Assessment Report Section 2.4 
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Table 12-2: Matrix for determining the significance of ecological impacts 

SIGNIFICANCE 
Ecological &/or Conservation Value 

Very High High Medium Low 

M
ag

ni
tu

de
 

Very High Very High Very High High Moderate 

High Very High Very High Moderate Low 

Moderate Very High High Low Very Low 

Low Moderate Moderate Low Very low 

Negligible Low Low Very Low Very Low 

12.2.1 Construction effects 

Construction of the Project has the potential to adversely affect marine ecological values through: 

· The discharge of runoff from open earthworks areas to marine environments; 

· Permanent habitat loss; 

· Temporary habitat loss; and 

· Temporary habitat disturbance. 

Sediment generated from open earthworks areas during rainfall events will be treated and then 
discharged to the Mahurangi River and Pūhoi Estuary. The concentration of TSS and area and 
depth of deposited sediment under the 10 year and 50 year rainfall event with both calm and east-
north-east (ENE) wind conditions have been modelled and mapped for 5 year and 10 year 
construction scenarios.  

TSS concentrations will reduce significantly below effects thresholds within approximately three 
days in all scenarios modelled within both the Mahurangi Harbour and the Pūhoi Estuary. The 
Marine Ecology team conclude that the effect of suspended sediments on benthic invertebrates 
including farmed oysters, saltmarsh, seagrass and marine/estuarine habitat values will be 
negligible. 

Deposition of sediment in both the Mahurangi Harbour and the Pūhoi Estuary in a 10 year rainfall 
event results in a relatively small increase in the area of the harbour predicted to receive sediment. 
The Marine Ecology team considers 10 year events to have adverse effects of low to very low 
significance in terms of sedimentation.  

In the 50 year rainfall event in the Mahurangi Harbour, adverse effects on marine ecological values 
of moderate significance may occur in the 5 year construction scenario, compared to low 
significance in the 10 year construction scenario. In the 5 year construction scenario, the area 
receiving >5-10mm increases from an existing baseline of approximately 90ha to 110ha; the area 
receiving >10mm increases from an existing baseline of approximately 40ha to around 44ha. In 
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both cases, sediment is primarily deposited in the upper reaches of the Harbour, ie upstream of 
Hamilton’s Landing. 

In the Pūhoi Estuary, deposition of Project-related sediment during a 50 year rainfall event in the 5 
year construction scenario results in a diffuse pattern of deposition throughout the extent of the 
estuary. The Marine Ecology team assesses deposition as potentially causing adverse effects on 
marine ecological values of moderate significance. 

The Marine Ecology team considers permanent and temporary habitat loss, in addition to 
temporary habitat disturbance associated with the construction of fourteen piers (seven pairs) 
within Okahu Creek, to have adverse effects of low to very low significance due to the small areas 
involved and/or the temporary nature of the effect. Approximately 70m2 of intertidal habitat will be 
lost through the construction and occupation of concrete pad foundations for the Okahu Viaduct, 
which represents 0.0004% of the intertidal habitat within the Pūhoi Estuary. The area involved is 
negligible in the wider context of the estuary and the Marine Ecology team considers the impact to 
be of low significance.  

Temporary habitat loss during construction will be approximately 2,000m2, which constitutes 
0.13% of the intertidal habitat within the Pūhoi Estuary. The Marine Ecology team recommend that 
adult mud snails within the construction area are collected and relocated outside of the works 
footprint prior to the commencement of works. The Marine Ecology team consider the impacts of 
temporary habitat loss associated with the Project to be low as affected areas will be restored by 
biological processes over a period of years once temporary works are removed. 

Temporary habitat disturbance through removal of coastal and terrestrial vegetation at the mouth 
of the Okahu Inlet will be negligible. Disturbance of marine organisms and wading birds from 
construction of the Okahu Viaduct (eg noise, vibration and movement) will be very low. 

12.2.2 Operational effects 

Constructed wetlands will primarily be used to treat operational phase stormwater prior to 
discharge to aquatic environments. On average, stormwater treatment wetlands will remove 75% 
of suspended solids and associated contaminants. Operational phase stormwater will all ultimately 
discharge to the Pūhoi River and the Mahurangi River. It is anticipated that any residual sediment 
and associated contaminants will largely be distributed within the upper estuary and upper harbour 
areas due to the low energy depositional characteristics of these waterways.  

The contaminant load model calculations indicate that of the remaining common stormwater 
contaminants in the treated discharges, the greatest percentage increase (12%) above baseline 
concentrations will be in zinc discharged to the Pūhoi Estuary, which equates to approximately 
4kg/year). The proportion of the increased zinc load likely to be retained within the Pūhoi Estuary 
will be redistributed and diluted by the physical and biological processes within the estuary. As 
such, the Marine team considers the potential adverse effects of increased zinc load on the marine 
ecological values present within the Pūhoi Estuary to be minor. 

No significant increases in contaminants from operational phase discharges to the Mahurangi 
Harbour are anticipated and the Marine team considers any potential adverse effects on marine 
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ecological values to be negligible. However, there is the potential for these discharges to add to 
the long- term accumulation of common stormwater contaminants within marine sediments in both 
the Mahurangi Harbour and Pūhoi Estuary. 

12.3 Overall effects within the coastal environment 

Adverse effects on marine ecological values may occur from the discharge of construction phase 
sediment, construction of piers within the CMA and the discharge of stormwater from the 
motorway surfaces. 

Smaller rainfall events resulting in increased sedimentation, permanent and temporary loss of 
benthic habitat, temporary disturbance of benthic habitat and the discharge of operational phase 
stormwater have been assessed as having adverse effects on marine ecological values of low to 
very low significance.  

The greatest risk to marine ecological values within both the Pūhoi Estuary and the Mahurangi 
Harbour is the occurrence of a large (50 year ARI) rainfall event during peak open earthworks. The 
Marine Ecology team predicts effects on marine receiving environments of such an event to be of 
moderate significance in the upper parts of the Mahurangi Harbour and in the middle to lower 
reaches of the Pūhoi Estuary. 

The contribution of the Project to the long-term sedimentation of the Mahurangi Harbour and 
Pūhoi Estuary is a cumulative effect, but the Marine Ecology team assesses it as having low 
significance. The Marine Ecology team recommends both routine and triggered monitoring of 
benthic invertebrates and sediment quality. I support this as prudent practice to ensure that the 
potential effects of the Project can be quantified. 

If a large rainfall event, such as the modelled 50 year event, occurs and the monitoring indicates 
that the effects of sediment generated are unacceptable, a mitigation programme will be 
implemented. I support the Marine Ecology team’s recommendation that mitigation measures be 
developed in consultation with the appropriate stakeholders, which reflect existing strategies and 
plans for improvement of the ecological values of the Mahurangi Harbour and Pūhoi Estuary. It is 
important that the offset mitigation proposed has direct benefit to the marine environment 
affected. Offset mitigation could include the treatment of other discharges entering the marine 
environment, revegetation of coastal margins, weed and pest control or the retirement of steep 
land from grazing. 
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