
  
  

  

  

BEALE  
CONSULTANTS 
 

 

 
 

 
 
 

 
 

  

Bluff Harbour (Awarua) Capital Dredging Proposal   
Resource Consent Application 
 
Prepared for South Port New Zealand Limited 
 
December 2021 

 



 
RC Application - Bluff Harbour Capital Dredging Proposal 

 

 

BEALE  
CONSULTANTS 
 

 
  

Contact Details 

Name: Simon Beale 
Beale Consultants Ltd 
PO Box 113, Queenstown 9348 
New Zealand 
 
Telephone: +64 3 442 7179 
Mobile:  +64 27 230 7788 

Document Details: 
Date: December 2021 
Reference: SPNZ01 
Report No: 1 
Status: Final  

Prepared by: 

 
 

 
--------------------------------------------------------------
Simon Beale | Senior Planner 

 
 

Reviewed by: 

 

 
Jenny Carter | Senior Planner 
J.Carter Planning 



 
RC Application - Bluff Harbour Capital Dredging Proposal 

 

 

BEALE  
CONSULTANTS 
 

Executive Summary 

South Port is applying for coastal permits for the capital dredging of Bluff Harbour. This will involve: 

• dredging of soft sediment from the swinging basin and from the Island Harbour berth basins 3, 4, 
5, 6 ,7 and 8 

• the rock breaking, drilling, blasting and dredging (removal) of rock material from rock outcrops 
within the harbour entrance channel and from the margins of the channel, and 

• the deposition of dredged soft sediment and fragmented rock at two disposal sites located in 
Foveaux Strait offshore of Tiwai Peninsula.   

Enhancing the harbour entrance or shipping channel as part of the project has been given a Māori name 
Kia Whakaū which means strengthening, developing or refining an object or people.  

Target depths sought  by South Port are 9.7 m chart datum (CD) in the harbour entrance channel, 9.45 
m CD in the swinging basin and 10.7 m CD in the Island Harbour berth basins.  

A maximum volume of 120,000 m3 of soft sediment and 40,000 m3 of rock is proposed to be dredged 
from the harbour which is of a minor scale when compared to other capital dredging projects consented 
around the country. 

South Port holds a coastal permit 201285-V2 that allows for the maintenance dredging and deposition 
of a maximum of 20,000 m3 of soft sediment per annum with an annual average volume of spoil not 
exceeding 12,000 m3 over the term of the permit. The permit expires on 2 December 2037. 

South Port also holds a deemed coastal permit, as confirmed by Environment Southland (refer Appendix 
20), under section 384(1)(c) of the RMA that allows for maintenance dredging of the harbour channel to 
a depth of 9.2 m CD.  Specifically, the permit allows South Port to remove any blasted or fragmented 
rock that remains in the channel from the previous capital dredging campaigns in the 1970’s and 1980’s. 
The harbour entrance channel has been significantly modified by these campaigns.  

The rock breaking, drilling and blasting, dredging and deposition activities associated with the capital 
dredging campaign are classified as discretionary activities in accordance with the relevant rules in the 
Southland Regional Coastal Plan (RCP). 

Increasing the depth of the harbour will enable vessels to operate more efficiently by increasing the 
maximum vessel draft. This enables increasing cargo volumes from ships that call to South Port. In 
addition the project increases the navigational safety of those ships. This benefits coastal and 
international shipping and enables ships to be fully loaded and serve international ports directly from 
Bluff. An increase in cargo volumes is projected to be between 10% and 15% through the port.  Cargo 
volumes are projected to increase by 300,000 tonners/year which will be mostly accommodated in 
existing vessels. This will have significant economic benefits for the Southland economy, especially the 
primary sectors. 

The applicant is seeking  a term of 10 years. This term is sought to cover any eventualities that arise 
beyond the control of South Port that could lead to a delay in the project. 

The overall work programme including plant mobilisation, capital dredging operations and 
demobilisation activities will span one 10 month period. The rock breaking, rock drilling, blasting and 
dredging activities in the harbour entrance channel will take over 8 months between February and 
September. This timeframe includes an allowance for delays due to shipping movements and adverse 
weather conditions. In addition, the company requires a contingency to be able to return the following 
year if the works is delayed for any reason, such as to accommodate significant shipping delays, 
restrictive consent conditions, environmental conditions, breakdowns and other unforeseen 
circumstances. 
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A contractor responsible for undertaking the capital dredging operations in the entrance channel 
estimates that blasting will occur on 120 days. 

A contractor responsible for the dredging and disposal of sediment in the swinging basin and harbour 
berths estimates this activity will take up to 6 weeks to complete.  

Rock breaking, drilling and blasting activities in the entrance channel and the soft sediment dredging 
and deposition activities will be restricted to daylight hours between 7.30 am and 6 pm, Monday to 
Saturday. The rock dredging and rock deposition activities will take place 24 hours a day, Monday to 
Sunday. 

Surveys undertaken by South Port shows that the seabed in the harbour and at the disposal sites 
consists of soft sediment and shell hash that support a low diversity of benthic fauna which are tolerant 
of natural sediment mobilisation processes attributed to strong tidal currents associated with the harbour 
and inshore waters. 

Dredged sediment that is initially mounded at the sediment disposal site is shown to be gradually 
dispersed by the currents associated with the inshore waters.  

The dredging of the entrance channel will result in a minor change to the channel cross section and 
minor reductions to tidal current flows and wave energy in the channel.  Dredging of swinging basin and 
berth basins will have a negligible effect on tidal current velocities.   

Sediment mobilisation and distribution mapping undertaken by South Port indicate that dredging of the 
sediments with a higher percentage of silts encountered at the Island Harbour berths should be 
undertaken on outgoing tides to avoid potential adverse effects on sensitive marine ecosystems in the 
harbour such as seagrass beds, shorebird feeding areas and any crayfish holding pots that may be 
temporarily stored in the upper harbour. Dredging and disposal of the siltier sediments is expected to 
span approximately one week. The sediment mobilisation and distribution mapping results indicate that 
the deposition of sediment at the sediment disposal site will not affect the Motūpohue Mātaitai coastline 
and the Catlins Coast Marine Mammals Sanctuary.  

The rock breaking, drilling, blasting and dredging of rock in the entrance channel will result in the removal 
of approximately 38,000 m2 of subtidal rocky reef habitat which represents approximately 10% of the 
overall area of rocky reef habitat that exists in the harbour entrance.  

The current productivity and diversity of the rocky reef habitat within the entrance channel is evidence 
of the recolonisation by marine species within an area previously modified by blasting in the 1980’s.  
Recolonisation of the dredged and blasted rocky reef faces is expected to occur within months of 
cessation of blasting and dredging in the area.  Although the disturbance and removal of sessile species 
and rocky reef habitat in the channel is permitted by South Ports’ existing deemed coastal permit and 
therefore outside the scope of this resource consent application, South Port wishes to take a proactive 
approach and implement monitoring programmes that assist in the provision of data that validates the 
bare rock recolonisation timeframes. 

A 12 month acoustic monitoring programme is being undertaken by Cawthron and the Styles Group 
involving deployment of three acoustic monitoring stations in the mid to outer harbour. Marine mammal 
detections recorded over the period 15 January to 6 October 2021, show a very low number of detection 
events over the recording period that were likely indicating the presence of either bottlenose or common 
dolphins. There were three detections of southern right whales and 6 detections of other whale species. 
Analysis of the whale vocalisations by the Styles Group indicates these were several kilometres distant 
in Foveaux Strait but likely within the audible range of rock breaking and blasting activities. Overall, the 
detection rates (i.e. number of days with detections out of total number of days recording) for marine 
mammals were highest for dolphins (6%) and lowest for Hector’s dolphins (0.2%). Rates for southern 
right whales and other whale species were 0.5% and 0.6% respectively. These results according to the 
Cawthron Institute are consistent with the overall assessment of marine mammals (Appendix 8), as 
having a low occurrence in the inner and outer harbour and when present, only for short periods. 
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South Port propose to undertake the following mitigation measures in response to potential and actual 
adverse effects on the marine environment arising from the drilling, blasting, dredging and disposal 
activities: 

• Rock breaking, drilling and blasting will occur during the late autumn, winter and early spring 
months to avoid marine species peak feeding and breeding times in the harbour, in recognition that 
some marine species migrate from the coastal zone to offshore or northern waters during the late 
autumn to winter months; 

• Rock breaking, drilling and blasting will be restricted to daytime hours from 7.30 am to 6 pm to 
reduce disruptions to the amenity of the local community. 

• Dredging at berth basins, in particular at berths 5 & 6, will occur during outgoing tides to avoid the 
migration of fine suspended sediment (silts) into the upper harbour and Awarua Bay.  

• Sediment dredged from the berth 5 & 6 basins will not be deposited at the disposal site during slack 
tide where little or no wave action is evident. 

• The use of a ‘soft start’ will be used, whereby an initial ‘warning’ open water blast of low peak 
pressure is set off to remove mobile species from the area before blasting commences;  

• An acoustic harassment device situated on the backhoe dredge will transmit at all times whilst rock 
breaking, drilling or blasting is occurring to scare off mobile marine species.  

• Regular maintenance and up-keep of all rock breaking, drilling, dredging equipment and vessel 
(e.g., lubrication and repair of winches, generators) will be undertaken to lessen underwater noise 
production. 

 
South Port propose as a further precautionary measure to undertake an adaptive receptor-based 
approach to dredge management and sediment control as detailed in the Adaptive Marine Management 
Plan (Appendix 7) in recognition of the sensitivity of the estuarine and rocky shoreline habitats in the 
harbour. This will involve the implementation of a system of triggers which when exceeded require 
management responses that entail alternating dredging positions/timings to assist with sediment plume 
and turbidity reductions. 
 
The marine mammal effects assessment concludes that the overall effects of the proposed dredging, 
drilling, rock breaking, blasting and disposal activities on marine mammal species is minor or less than 
minor when undertaken in conjunction with the following suite of mitigation and monitoring measures 
specific to marine mammals:  

• Ensuring that operations are the lowest impact that they can be to achieve the end result (e.g., 
smallest blasting charge possible, least number of blasts possible); 

• Implementing a marine mammal observation zone (MMOZ) and associated onsite monitoring by 
marine mammal observers (MMOs) to ensure blasting does not occur when a marine mammal 
enters the MMOZ. Further details are specified in the marine mammal management plan (MMMP) 
(Appendix 9). The MMOZ is based on the modelled cumulative sound exposure levels during 
blasting that potentially lead to the onset of temporary Threshold Shift (TTS)1 and Permanent 
Threshold Shift (PTS)2 in four functional hearing groups. 

• Commenced one year of acoustic monitoring to quantify the frequency of marine mammal use in 
Bluff Harbour prior to works taking place; and   

• Modelling of TTS and PTS zones and review modelled data to assess potential range over which 
behaviour disturbance may be possible. 

The natural character, landscape and visual effects assessment concludes the effects on the natural 
character and landscape character of the port area of Bluff Harbour and the Tiwai Point coastline will be 
low.  This is attributed to a number of factors, including: 

• the highly modified environment of Bluff Harbour,  
• the capacity of the harbour and wider Tiwai Point coastal environment setting to absorb change, 
• the short term and transient nature of the works,  

 
1 Where hearing sensitivities return to pre-exposure levels after a period of time following noise exposure. 
2 Where hearing sensitivities are permanently altered and do not return to normal following noise exposure. 
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• the absence of any impacts on the shoreline, and minimal impacts on tidal flows, and  
• predicted rapid dispersion of sediment plumes due to the nature of the local tidal currents and 

inshore wave climate.  

The operation of the dredging vessels and associated noise emissions will be conducted in accordance 
with NZS 6803: 1999 to ensure noise levels are managed in accordance with the standard.  This includes 
regular maintenance of dredging equipment including generators, engine enclosures and mufflers, 
winches and mounting points. 

South Port has consulted widely with affected parties, including Te Ao Marama, Te Rūnanga o Awarua, 
the Department of Conservation, Forest and Bird, Bluff Community Board, local residents and 
recreational boating organisations.  

South Port is in the process of developing a MOU with Te Rūnanga o Awarua which will to address 
effects of port operations, including the proposed capital dredging project on cultural values, rights and 
interests.  The MOU will set out the means of achieving the following outcomes: 

• Awarua (Bluff Harbour) can be a port and provide for mahinga kai and tauranga waka, and that 
there are shared obligations to improve harbour health in terms of cultural use. 

• South Port Ltd supports Te Rūnanga o Awarua in creating a pathway to enhance the harbour in 
terms of cultural use. 

• Te Rūnanga o Awarua is included in the development of monitoring programmes and reporting 
throughout the capital dredging project. 

• Te Rūnanga o Awarua and South Port Ltd work collaboratively to ensure any scientific monitoring 
requirements support the abundance of mahinga kai species and habitat. 

• Te Rūnanga o Awarua is involved with the development of any Management Plans for the project. 
• Marine mammal observations as documented in this application should include the opportunity for 

Ngai Tahu trained marine mammal observers to undertake this. 
 
On the basis of these commitments by South Port, Te Ao Marama, on behalf of Te Rūnanga o Awarua 
has given unconditional approval to the application. This is provided in Appendix 23. 

Maintaining a safe environment is a priority for South Port especially during the blasting in the harbour 
entrance channel. South Port propose to restrict navigation in the channel 30 minutes before and after 
each blast.  

In advance of blasting South Port will provide advance notice of each blast event to all vessel owners 
as well as the general public through posts on the South Port facebook page and website, on appropriate 
VHF Marine Channels and on electronic variable message signs (VMS) strategically placed around 
Bluff.   Further details are provided in a harbour user communication plan provided in Appendix 17. 

The capital dredging project and mitigation measures proposed in the application will ensure that the 
effects of the rock breaking, drilling, blasting, dredging and deposition activities on the coastal 
environment will be no more than minor. 

This report assesses the proposal against the relevant statutory documents. The assessment concludes 
that the proposed capital dredging project is consistent with Part 2 of the Resource Management Act 
1991 (RMA), Sections 105 and 107 of the RMA and the relevant provisions of the New Zealand Coastal 
Policy Statement (NZCPS), Southland Regional Policy Statement (RPS), Regional Coastal Plan for 
Southland (RCP) and Te Tangi a Tauira. 

  



 
RC Application - Bluff Harbour Capital Dredging Proposal 

 

 

BEALE  
CONSULTANTS 
 

Glossary 
 
Benthic associated with or occurring on the seabed. 
 
Capital dredging any dredging, other than maintenance dredging of the seabed for the purpose 

of providing adequate depth for a specific purpose. 
 
Coastal environment Commences at the landward boundary of the coastal marine area and contains 

land to the extent that such land is affected by or affects the coast, including 
harbours. 

 
Coastal marine area the foreshore, seabed, and coastal water, and the air space above the water.  

The seaward boundary is the outer limits of the territorial area and the landward 
boundary is the line of mean high water springs, except where that line crosses 
a river. 

 
Epifauna animals living on the surface of the seabed or attached to submerged objects 

or aquatic animals or plants. 
 
Infauna   the animals living in the sediments of the ocean floor (seabed). 
 
Natural character the qualities of the environment that give it recognisable character.  Embraces 

ecological, physical, spiritual, cultural, intrinsic and aesthetic values, and 
includes modified and managed environments. 

 
Kaitiaki   Guardians. 
 
Macroalgae is a collective term used for seaweeds and other benthic marine algae that are 

generally visible to the naked eye. 
 
Mahinga kai food, and places for obtaining natural foods, including methods and cultural 

activities involved.  
 
Mataitai  areas where food resources from the sea are gathered.  
 
Mauri   spiritual essence, life force. 
 
Murihiku the takiwā (area) of the four Murihiku Rūnanga Papatipu of Ngāi Tahu Whānui 

is identified in Te Rūnanga o Ngāi Tahu Act 1996.  
 
Neap tide a period of moderate tides when the sun and moon are at right angles to each 

other. 
 
Polychaete  a marine annelid worm of the class Polychaeta. 
 
Total organic carbon is a measure of the total amount of carbon in organic compounds in pure water 

and aqueous systems. 
 
Sessile   an organism fixed in one place; immobile.  
 
Shell hash surface substrate dominated by loose shell accumulations. Shells may be 

broken or whole. 
 
Spring tide a tide just after a new or full moon, when there is the greatest difference 

between high and low water. 
 
Vessel draft the distance between the surface of the water and the lowest point of the vessel. 
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Resource Management Act – Form 9 
Application for Resource Consent under Section 88 of the Resource Management Act 1991 (the Act). 
 
To: Environment Southland 
 Private Bag 90116 
 Invercargill 9840 
 
We: South Port NZ Limited 
 PO Box 1 
 Bluff 9842 

applies for the following resource consents for a term of 10 years: 

Coastal Permits (s.12 RMA) to: 
Ø Undertake capital dredging of the seabed pursuant to Rule 10.1.3 of the Regional Coastal 

Plan (RCP); 

Ø Undertake rock breaking, drilling and blasting of the seabed pursuant to Rule 10.1.5 of the 
RCP; 

Ø Disturb the seabed pursuant to Rule 10.1.6 of the RCP;  

Ø Discharge water and contaminants (in the water) to coastal waters pursuant to Rule 7.2.2.1 
of the RCP; and  

Ø Deposit dredged spoil on the seabed pursuant to Rule 10.2.5 of the RCP. 

 

1  The names and addresses of the owner(s) and occupier(s) of the land to which this application 
relates are: 

• The Crown, c/- Department of Conservation, PO Box 743, Invercargill. 

2  The location to which this application relates are: 

The seabed within Bluff Harbour and Foveaux Strait south and east of Tiwai Point. 

Grid references (NZTM 2000):   
 
Centre of harbour entrance channel:  4828749N 1244359E 
Centre of swinging basin:      4829468N 1243281E 
Centre of berth basins:    
Berths 3 & 4    4829504N 1242725E 
Berth 5    4829611N 1242626E 
Berth 6    4829575N 1242530E 
Berths 7 & 8    4829800N 1242615E   

     
Disposal site (soft sediment):  

       4829176N 1246514E 
       4829196N 1246312E 
       48286301 1245765E 
       4828604N 1245986E 
  

Disposal site (fragmented rock):   4828318N 1248754E 
    4828125N 1248607E 
    4827661N 1249289E 
    4827865N 1249428E 
 
Legal description: Crown land comprising seabed. 
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3 Description of the activities to which the applications relate is: 

- Capital dredging of harbour entrance, berth basins 3, 4, 5, 6, 7 and 8 and swinging basin 
including rock breaking, drilling and blasting of the harbour entrance channel seabed.  
- Deposition of dredged soft sediment and fragmented rock to disposal sites located in Foveaux 
Strait offshore of Tiwai Peninsula. 

4 No additional resource consents are required in relation to this application. 

5 Attached is an assessment of any effects that the proposed activity may have on the 
environment in accordance with Section 88 of, and the Fourth Schedule to, the Act. 

6 Attached is the information required to be included in the application by the district or regional 
plan, the Resource Management Act 1991 or any regulations made under that Act. 

 

 

 
-------------------------------------------------- 
Frank O’Boyle, South Port NZ Limited 

Signature of applicant 

Date: 9 December 2021 

 

Address for service: 

 
Beale Consultants Limited 
PO Box 113 
Queenstown 9348 

Attention:  Simon Beale 

Email: simon@bealeconsultants.co.nz 

Phone: 027 230 7788
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1. Introduction 

1.1. Background 
 
The Port of Bluff (the Port) has been operating since 1877. The company South Port New Zealand 
Limited (South Port) was formed in 1988, having taken over the assets and liabilities of the former 
Southland Harbour Board. 

South Port is proposing to undertake a capital dredging operation in Bluff Harbour. The proposal will 
involve suction dredging and disposal of up to 120,000 m3 of soft sediment from the harbour swinging 
basin and berths and rock breaking, drilling, blasting, dredging and disposal of up to 40,000 m3 of rock 
from the harbour entrance channel. These estimated dredged volumes are minor compared to dredging 
operations conducted at other major ports around the country.  For example, recent consents issued to 
the Lyttleton Port Company permits the removal of 18 million m3 of sediment as part of a capital dredging 
operation while a consent issued to Napier Port permits the maintenance dredging of 3.2 million m3 of 
sediment. 

The entrance to Bluff harbour is widely known to be one of the most challenging port entrance channels 
in New Zealand and is limiting the operational capacity of the port owing to its narrow width and presence 
of rocky outcrops. 

The harbour entrance channel is highly modified as a result of significant deepening operations in the 
1960/70s, a drilling, blasting and dredging programme conducted in 1979/80 and from sporadic isolated 
drilling, blasting and dredging during the 1980’s.  
 
At the current harbour depth, South Port cannot complete a full loading of a log vessel while the volume 
of containers that can be loaded is currently restricted due to draught limitations. 
 
The capital dredging project will supplement the maintenance dredging operations that are undertaken 
by South Port in accordance with coastal permit 201285-V2, granted on 2 December 2002. This permit 
allows South Port to deposit a maximum of 20,000 m3 of sediment per annum dredged from the harbour 
(swinging basin, berths and entrance channel) to coastal waters and the seabed within a designated 
disposal site offshore of Tiwai Peninsula.  An annual average volume of sediment not exceeding 12,000 
m3 is permitted over the term of the permit. The permit expires on 2 December 2037. 
  
Additionally, South Port holds a deemed coastal permit under section 384(1)(c) of the RMA 
that specifically allows for the harbour entrance channel to be maintained at a depth of 9.2 m CD. South 
Port propose to use this permit to remove any blasted or fragmented rock that remains in the channel 
from the drilling, blasting and dredging campaigns in the 1980’s in advance of the proposed capital 
dredging activity, during January 2023. This will be achieved using a backhoe dredger without the need 
for further blasting in advance of the proposed capital dredging activity. The timing and duration of the 
dredging to be undertaken under this permit will span a period of four weeks as set out in the programme 
chart (refer Figure 2-9). This work will need to be completed prior to September 2026 when this deemed 
permit expires.   
 
Following the work in reliance of the deemed coastal permit described above, the capital dredging 
proposed under this application seeks to deepen the entrance channel to a target depth of 9.7m CD 
through drilling, rock breaking, blasting and dredging of the rocky seabed. 
 
If for any reason the work described above to be carried out under the deemed coastal permit cannot 
be completed prior to September 2026, then the deemed coastal permit will not be able to be relied on 
for that work.  In that event, the deemed coastal permit will expire and this application will then need to 
be relied on entirely to dredge the entrance channel to the target depth of 9.7m CD. Within a few years 
of competing the capital dredging campaign, South Port may need to undertake maintenance dredging 
operations in order to remove accumulated sediment so as to maintain the navigation channels at this 
target depth. 
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The proposed capital dredging project as opposed to the permitted maintenance dredging programmes, 
aligns with South Port’s strategy to provide a platform for growth in shipping capacity to support the 
region’s exporters and importers and provide more efficient supply chains leading to cost advantages 
and environmental benefits. While the strategy is multi-faceted, the key outcomes to a number of port 
projects rest on the successful completion of the project.   

1.2. Economic, Environmental and Social Benefits 

The Port is of considerable strategic importance to the economy of the Southland region and to the 
economy of New Zealand. The region’s major exporters are all situated within 80 km of the port, which 
provides an important link to international shipping. 

Southland is highly productive, contributing 15 percent of New Zealand’s tradeable exports. South Port 
is responsible for handling a sizeable proportion of these exports and undertakes a range of marine 
services, cargo and container shipping, and on-site warehousing services to domestic and international 
customers. The port handles over 3 million tonnes per annum of Southland’s main export and import 
commodities including aluminium, processed timber, fisheries, dairy, meat, logs, wood chips, stock food, 
cement, alumina, fertiliser and petroleum products3. 

Over the last 20 years, agriculture’s contribution to Southland’s economy has been increasing, driven 
especially by the rapidly expanding dairy industry (Moran et al, 2019). 

South Port views the proposed capital dredging project as being of paramount importance to the 
Southland economy.   

South Port expects the capital dredging operation will create the following significant benefits for 
exporters and importers:  
 

• An increase in cargo volumes, projected to be between 10% and 15% through the port; 
• Safer conditions for vessels transiting in and out of the Port; 
• Ability to completely fill vessels and thus export greater volumes of cargo per vessel transiting 

the port leading to less vessel visits which will being about cost savings to exporters; and 
• Allow importers to change their vessel rotations when calling into New Zealand due to Bluff 

becoming a viable first port call, rather than fitting Bluff into the schedules around current vessel 
draught limitations.  

The ability to completely fill a vessel provides major financial benefits to exporters and importers and 
creates efficiencies in the supply chain reducing both waste due to multiple port calls and harmful 
emissions leading to better safety, environmental and financial outcomes. 

The proposed deepening of the entrance channel through removal of high areas of seabed removes a 
risk posed to the pilots and the vessels passaging in and out of the Port. This will provide for a more 
uniform channel profile allowing the pilots the freedom to use the full extent of the channel reducing the 
degree of risk of the transit. 

The project will increase the possibility of using rail as a means of delivery to the port, allowing cargo 
volumes to be sourced over a greater distance from the port which has the additional safety and 
environmental benefits by taking trucks off the road. Log exports through the port are expected to 
increase significantly as large areas of plantation forestry in South Otago and Southland reach maturity 
in the near future. 

 
 
 
 
3 www.southport.co.nz 
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Covid-19 has created major congestion issues in the container supply chain worldwide. Deepening the 
harbour channel will help to alleviate these challenges by allowing more containers to be shipped / 
discharged on each vessel calling at the port. 

The importance of the project has been further reinforced by the decision of Rio Tinto to cease operation 
of Tiwai Point Aluminium Smelter by 31 December 2024.  South Port is aware of the huge amount of 
interest expressed by international companies looking for opportunities to create new industry in the 
wake of the smelter closure that will benefit the Southland and New Zealand economy. These 
opportunities will be enhanced by efficiencies created to shipping from the successful completion of the 
capital dredging project. 

1.3. Purpose and Scope of Application 

The purpose of this application is to describe the proposed capital dredging project and associated 
drilling, rock breaking, blasting and disposal activities, and to assess the actual and potential effects of 
the project on the coastal environment including the built environment and the coastal marine area. The 
application includes proposed consent conditions aimed at avoiding and mitigating adverse effects of 
the project on the coastal environment (Appendix 1). 

The application has been prepared in accordance with the Fourth Schedule of the Resource 
Management Act 1991 (the RMA). 

The application includes the following reports that describe in detail the proposed dredging and disposal 
activities and related activities, work methodologies and their actual and potential effects on the coastal 
environment:  
 

• Drilling, blasting, dredging and disposal methodology; 
• Noise and vibration assessment; 
• Coastal processes assessment; 
• Marine environment effects assessment & adaptive marine management plan; 
• Marine mammal effects assessment & marine mammal management plan; 
• Avifauna assessment; 
• Biofouling management plans; 
• Landscape and natural character assessment;  
• Underwater blasting and rock drilling noise effects assessment;  
• Airborne noise effects assessment;  
• Stakeholder communication plan;  
• Geotechnical assessment; and 
• Cultural impact assessment. 

1.4. Term of Permit 

South Port has applied for a term of 10 years to provide a margin of safety to the project in the event 
that circumstances arise beyond South Port’s control that would require the project to be deferred for a 
period of time. 

Circumstances that could significantly delay the project are: 
 

• Contractor availability (longer lead in times for specialist contractors); 
• Significant downturn in global commodities; 
• Global pandemic; and 
• If MSC (Mediterranean Shipping Company) left South Port. 

South Port is motivated to complete the capital dredging project as a one-off event within an 8-month 
period as shown on the programme chart in Section 2.5. However, the company requires a contingency 
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to be able to return the following year if the works is delayed for any reason, such as to accommodate 
shipping delays, weather delays, restrictive consent conditions, environmental conditions, breakdowns 
and other unforeseen circumstances.  

The duration of the work will not exceed this timeframe irrespective of the date the permit is given effect 
to within the 10 year term of the consent. The duration of the works as set out in the programme is a 
proposed condition of consent. 

Furthermore, the term of the permit allows South Port to postpone the work for 8 years if economic 
conditions don’t suit and commence capital dredging in year 9 and 10.  
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2. Description of Proposal 

2.1. Location 

South Port is proposing to deepen Bluff Harbour, specifically the entrance channel to a target depth at 
chart datum of 9.7 m, the swinging basin to a target depth of 9.45 m and the Island Harbour berth basins 
3, 4, 5, 7 and 8 to a target depth of 10.7 metres.  The location of these areas of the harbour are shown 
on Figure 2-1.   

A multibeam echosounder survey undertaken by South Port shows that current depths in the entrance 
channel range at chart datum (CD)4 where dredging is proposed range from approximately 8 m to 9.7 
m. In the swinging basin these range from approximately 8.2 m to 9.45 m and in the berth basins from 
approximately 9.5 m to 10.7 m. 

The greater depth sought for the berth basins allows vessels to be fully loaded at low tide. The shallower 
depth sought for the entrance channel and swinging basin is attributed to vessels being able to access 
and depart from the berths at high tide.   

The rock breaking, drilling, blasting and excavator dredging operations will take place solely within the 
harbour entrance channel and the suction dredging operations in the swinging basin and berth basins, 
as shown on Figure 2-2.  

The rock breaking, drilling, blasting and dredging activities will take place entirely within the Bluff Port 
Zone as defined on Figure 2-3.  

Disposal of the dredged material will occur at two disposal areas located offshore of Tiwai Peninsula as 
shown on Figure 2-4. The disposal site closest to Tiwai Point is a site consented for the disposal of 
dredged sediment during maintenance dredging operations, as referred to in Section 1.1. The depth of 
the seabed at this site is 6 - 7 m CD. A site further to the east has been selected for the disposal of rock 
dredged from the harbour entrance based on the findings of recent underwater benthic survey work 
conducted by e3Scientific Limited (e3s) on behalf of South Port. The survey revealed minimal benthic 
faunal communities, the existence of a deep shell hash layer which in combination with a depth of 
between 13 m and 15 m CD confirmed the suitably of this site for rock disposal.  

 

 
4 At lowest astronomical tide. 
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Figure 2-1:  Bluff Harbour and Environs. 
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Figure 2-2:  Areas proposed to be dredged in Bluff Harbour.  
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Figure 2-3:  Bluff Port Zone 
Source: Regional Coastal Plan, Appendix 3, Map 9c. 
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Figure 2-4:  Location of deposition sites shown as hatched areas to the east of Tiwai Point.  The  
white line represents the 10 m depth contour. 
Reproduced from Figure 11, Assessment of Marine Environmental Effects, e3Scientific Limited. 

 
 
2.2. Harbour Entrance Channel Rock Breaking, Drilling, Blasting and Dredging 

Activities 

The rock breaking, drilling, blasting and dredging operation proposed for the harbour entrance will lead 
to the removal of up to 40,000 m3 of rock material from rock outcrops situated within the channel and 
from the margins of the channel to attain the target depth of 9.7 m CD, as indicated in red on Figures 
2.2 and 2.5. 

The affected area is approximately 38,000 m2 (3.8 ha) in extent and estimated to represent 
approximately 10% of the overall area of bedrock (~350,000 m2) that occurs in the harbour entrance 
channel, based on Sentinel-2A satellite imagery. 
 
Enhancing the harbour entrance channel through an increase in its depth has been given a Māori name 
Kia Whakaū which means strengthening, developing or refining an object or people.  

South Port note that large areas of rock on the north side of the channel were drilled and blasted in the 
1980’s but never dredged.   

South Port is permitted to remove this fractured rock to a depth of 9.2 m CD under the existing deemed 
coastal permit, as noted in Section 1.1. The channel depth is currently 8.7 m CD which indicates that 
potentially up to a further 0.5 m of fractured rock can be dredged from the channel. 
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Once the permitted maintenance dredging is completed the channel will be surveyed to confirm the 
extent of the drilling and blasting operations required to achieve a uniform target depth of 9.7 m CD. 

Rock removal will involve a three-step process:  

• Dredging to remove any existing loose rock that exists in the harbour entrance from previous 
dredging operations as permitted under the deemed coastal permit; 

• Rock drilling, rock breaking and blasting to fracture the rock outcrops that remain after initial 
dredging, based on survey data; and 

• Dredging of the fractured rock. 

 

 
 
Figure 2-5:  Example of harbour entrance cross section highlighting areas of seabed  
less than 9.7m in depth to be removed during drilling, blasting and dredging.  
 
 
South Port propose to use a specialist backhoe dredger which is a stationary hydraulic long reach 
excavator mounted on a dedicated dredging pontoon. To ensure stability and to counter the large 
digging forces, the pontoon’s  position maintained by three large spud poles as shown on Figure 2-6. 
The absence of anchors or cables associated with the backhoe dredger is an important attribute when 
operating in a busy harbour.  
 
The long reach backhoe excavator enables drilling of the rocky seabed and dredging of the fragmented 
rock following blasting. A rock drill attached to the excavator arm will drill up to 5.0 m deep holes to 
achieve an optimum hole spacing for blasting.  The dredge operator expects to drill and blast between 
30 to 50 holes in a 24 hour period, noting that blasting will only occur in daylight hours. Holes will be 
drilled in rows (e.g. 10-15 holes per line) with multiple lines (e.g. 3-5 Lines) combined for a single blast. 
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Up to 7,000 holes will need to be drilled across a total blast area of approximately 38 hectares within 
the harbour entrance channel. 
 

 
 
Figure 2-6: Backhoe dredger.  
 
 
An average explosive charge of 10 kg  per hole across the blast area will be placed in each drilled hole 
to be fired on a delay. In certain isolated areas in the channel a maximum charge of 25 kg will be used. 
Placing the charges in drilled holes and using millisecond delays between charges minimises the 
environmental effects of the underwater blasts due to buffering effect of the rock.  An electronic 
detonator will be placed in the bottom of each drilled hole and the wires run up to the seabed before the 
explosive charge in the form of bulk emulsion is pumped by hose into the hole.  The detonator wires 
from each hole will be bundled together and run to a small raft on the surface where they will be 
connected to a harness wire. All detonators are logged using a Programming Unit (PU) to communicate 
to and apply timing to the detonators computer chip which controls the time the detonator will initiate 
when a firing command is received. Diagnostic testing and charging of the capacitors is completed using 
Digital Remote Blaster (DRB). This ensures that all detonators are providing two-way communication 
and any problem detonators can be identified in this process and rectified prior to blast initiation. This is 
to avoid the potential for misfired charges left in the fragmented pile.   
 
Blasts will be designed to utilise the free face created from previous blasting, or if this does not exist, be 
fired in a centre lift method, i.e. initiating the blast back from free face. Timing for the blasting will be 
modelled through a peak particle velocity (PPV) analysis program to identify the best timing that 
minimises the charge per delay and vibration, while still providing appropriate burden relief rates to break 
the rock effectively. 
 
The size of the area blasted and dredged volumes will be governed by the number of charges that can 
be set with the assistance of divers and fired during each slack tidal current window. Loading through 
higher current flows may be completed where possible. Dredge volumes per blast are expected to be in 
the order of 600 m3/day allowing for the tidal cycles. After each blast the affected area will be surveyed 
to ensure rock hasn’t lifted and become a navigational hazard. Should this occur, the affected area will 
be dredged.  Generally as advised by OCEL, the operator is likely to complete a number of blasts before 
they dredge the fragmented rock.   
 



 
 

RC Application - Bluff Harbour Capital Dredging Proposal 

 

12 

 

 
BEALE  
CONSULTANTS 
 

The overall number of blasts required will be contingent on the amount of loose rock that exists in the 
channel from previous blasting campaigns that can be removed by dredging. The dredge operator 
estimates that up to 120 days of blasting will occur during the programmed 8 months for rock drilling, 
breaking, blasting and dredging in the entrance channel. Blasting will typically occur on one occasion 
per day. 
 
The fragmented rock will be loaded onto a non-propelled split hopper barge towed by tug with the hopper 
capacity of 240 m3.  The back hoe bucket dredge is expected to load at a rate around 180 m3/hour with 
hopper capacity reached in and around 1.5 hours.  
 
The finished cuts in the bedrock on either side of the channel following drilling, blasting and dredging 
will range from 1 m or less to up to 3.5 m. 
 
South Port additionally propose to use a hydraulic rock breaker in a supplementary role to the drilling 
and blasting operations to fracture the well jointed rock in the harbour channel as reported by GeoSolve. 
The rock breaker will be fitted to the excavator on the backhoe dredge.  
 

2.3. Swinging Basin and Berth Basins Dredging Activities 
 
Suction dredging within the swinging basin and berth basins will be undertaken with the Trailer Suction 
Hopper Dredge (TSHD).  The TSHD is a 75 m long self-propelled vessel equipped with one suction 
pipe, designed to trail along the side of the vessel when on the seabed, as shown on Figure 2-7.   
 
At the lower end of the suction pipe, a draghead is attached.  Suction is provided by an engine driven 
dredge pump.  The suction created by this pump is sufficient to dislodge a mixture of seabed materials 
and water through the draghead and suction pipe.  In addition, the draghead with the aid of a high 
pressure water jet system is able to erode and liquefy part of the seabed for easier retrieval by the 
suction action of the dredge pump, especially when compacted sand is encountered. 
 
The main advantage of this form of dredging is that the vessel does not dredge from a fixed position. 
The vessel has no anchors or cables and moves freely, which is especially important in a busy harbour. 

The TSHD is additionally fitted with a “Green Valve” which is located in the overflow system and serves 
to reduce turbidity in the harbour during the dredging process. The green valve achieves this by stopping 
air being entrained in the overflow mixture and allows the suspended sediment to settle on the seabed 
close to the dredging area as opposed to being carried towards the surface.  
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Figure 2-7:  Trailer Suction Hopper Dredge (TSHD) in profile. 
 
 
A recent multibeam echosounder survey indicates that up to 120,000 m3 of soft sediment (silt and sand) 
will need to be dredged from the swinging basin and from the Island Harbour berths to attain target 
depths of 9.45 m and 10.7 m respectively. The largest soft sediment volumes to be dredged come from 
the swinging basin, Berth 3A and Berth 8a, being approximately 40,000 m3, 23,000 m3 and 14,000 m3 
respectively. The total silt volume to be dredged, based on analysis of core sediment samples equates 
to approximately 18,600 m3 or 15% of the total volume to be dredged. The highest volume of silt 
proposed to be dredged is from the Berth 5 & 6 Basin with a total sediment volume (sand and silt) of 
5,566 m3, as determined by e3s. The estimated silt volumes are likely to represent a worst case 
scenario, according to e3s due to the analysed sediment compositions being representative of the 
surface (0.2m) of sediment, as opposed to deeper sediment where more natural larger grain sizes are 
likely to be encountered, beyond anthropogenic inputs. 
 
The dredge operator estimates that dredging up to 120,000 m3 of soft sediment will take approximately 
6 weeks based on the TSHD hold capacity of 1600 m3. Dredging of the Berth 5 & 6 basin where much 
of the silt occurs equates to 3.5 TSHD loads or 1.5 days of dredging.  

2.4. Disposal Activities 

Sediment and rock dredged from the harbour during this operation is proposed to be deposited on the 
seabed at two deposition sites offshore from Tiwai Peninsula as shown on Figure 2-4.  
 
The dredged sediment will be deposited on the seabed within a designated disposal site near Tiwai 
Point where the depth of the seabed at mid tide is approximately 6 metres. Once in position within the 
disposal site the TSHD will open the hopper bottom doors emptying the hold of the dredged sediment 
over a period of approximately 10 minutes when the hopper is loaded with sand and 15 to 20 seconds 
when the hopper is loaded with silt. The heavier sandy sediment will drop rapidly to the seabed while 
the lighter silt fractions will be readily resuspended and mobilised via wave action and tidal flow 
according to mapping undertaken by e3s.  Further details on sediment mobilisation during the disposal 
operations is provided in Section 5.3.1.  
 
Fragmented rock extracted from the bed of the entrance channel with the long reach backhoe excavator 
will be placed in a split hopper barge as shown in Figure 2-8 and towed to the disposal site.   
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The depth of the site (between 13 to 15 m) and the diggable size of the fragmented rocks will ensure 
the deposited rock fragments are highly unlikely to be mobilised due to wave action and tidal currents 
in this high energy environment. OCEL note that the smaller rock fragments will most likely act as ‘fill’ 
between the larger rock fragments. This will effectively secure them in place and reduce the likelihood 
of these smaller fragments being mobilised. 
 

 

Figure 2-8:  Split hopper barge being loaded by backhoe dredger.  
 
 

2.5. Biosecurity 

South Port shall undertake the capital dredging operation in accordance with Environment Southland’s 
biosecurity requirements and more specifically in accordance with the measures set out in proposed 
consent conditions (refer Appendix 1). These require inspection of all vessels for fouling organisms 
involved in the project prior to entry into Bluff harbour, removal of any fouling organisms, reporting and 
post works monitoring of the harbour seabed. Additionally, dredge operators have provided as 
examples, Bio-fouling Management Plans that have been prepared in consultation with MPI and MNZ.  
These are included in the application at Appendices 14 and 15. 

2.6. Programme of Works  
 
South Port propose to undertake the capital dredging operations between early January and the end of 
September 2023. This timeframe encompasses four distinct tasks, as follows:  
 

• maintenance dredging of the entrance channel;  
• trial drilling and blasting;   
• rock breaking, rock drilling, blasting and dredging operations in the harbour entrance channel; 

and 
• dredging of the swinging basin and harbour berths. 

 
The time frames for each of these  tasks is shown on the programme chart (Figure 2-9): 
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The capital dredging operations involving rock breaking, rock drilling, blasting and dredging in the 
harbour entrance channel will take place between 1 February and 30 September spanning 
approximately 8 months. This timeframe includes an allowance for delays due to shipping movements 
and adverse weather conditions. 

The capital dredging operations will be preceded by a maintenance dredging operation, which is 
scheduled to take place in January and early February to remove loose rock from the bed of the channel, 
in accordance with the deemed coastal permit. 

A contractor responsible for undertaking the capital dredging operations in the entrance channel 
estimates that blasting will occur on 120 days. 

A contractor responsible for the dredging and disposal of sediment in the swinging basin and harbour 
berths estimates this activity will take up to 6 weeks to complete.  

Drilling, rock breaking and blasting activities in the entrance channel and the soft sediment dredging and 
deposition activities will be restricted to daylight hours between 7.30 am and 6 pm, Monday to Saturday. 

The rock dredging and rock deposition activities will take place 24 hours a day, Monday to Sunday. 
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Figure 2-9: Project Programme. 
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3. Description of Coastal Environment 

3.1. Bluff Harbour and Awarua Bay 

3.1.1. Port Facilities 

Southland's major port facilities are managed by South Port.  These are located on Island Harbour, a 
large 40 hectare reclamation containing 8 working berths, a container servicing area, woodchip and log 
storage areas, warehouses, a rail marshalling yard, bulk liquid storage facilities, the Foveaux Strait 
oyster fleet and South Port’s administration facility.  These facilities are shown on Figures 2-1 and 2-2.  

Other port facilities in the harbour include the 1200 m long Tiwai Aluminium Smelter wharf, the 500 m 
timber piled town wharf, wharfage (piers) for fishing vessels and the terminus for the Stewart Island 
ferry. These facilities are located within the designated Bluff Port Zone as defined in the RCP (refer 
Figure 2-3) and Seaport Zones 1 and 2 as defined in the Invercargill City District Plan 2019. 

3.1.2. Harbour Morphology and Tides  

Bluff Harbour and Awarua Bay is a natural embayment covering a combined area of 5,700 hectares and 
lacking a large freshwater input (ES, 2013).  

Bluff Harbour is approximately 6 km long and 5 km wide and features a large swinging basin adjacent 
to Island Harbour and a narrow entrance channel as shown on Figure 2-1. Awarua Bay is approximately 
10 km long and 3 km wide. An image of the bathymetry of the Bluff Harbour (Figure 3-1) shows that 
much of the harbour outside of the channel entrance, swinging basin and Island Harbour berths is 
typically less than 5 m in depth while much of Awarua Bay is less than 4 m.  Extensive tidal flats are 
exposed at low tide around the head of Bluff Harbour and across large parts of Awarua Bay. 

Tidal current speeds and directions in the harbour mapped by Oceanum and Calypso Science (OCS) 
for every hour during a spring tidal cycle (14th January 2020) illustrate the variability of the ebb and flood 
tidal current speeds and directions in the swinging basin, refer Figure 5.6 to 5.8 of the OCS report 
(Appendix 2). OCS note that the strongest flows in the entrance channel and swinging basin are 
encountered between 2 and 3 hours before high tide and between 4 to 5 hours after high tide reaching 
around 5 to 6 knots in the channel near Tiwai Point as shown on Figure 3-2. The tidal range varies from 
1.5 m (neap tide) to 2.21 m (spring tide) (Inglis et al, 2005 as cited by OCS). 
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Figure 3-1: Aerial image of modelled bathymetry of Bluff Harbour and Awarua Bay using multiple data 
sources. 
Reproduced from Figure 4.6, High Resolution Hydrodynamic Model of Bluff Harbour, OCS. 
 
 

    

Figure 3-2: Swinging Basin Tidal Flow Velocities at Spring Tide (High Tide -2 hrs, + 4 hrs). 
Reproduced from Figures 5.3, 5.4, High Resolution Hydrodynamic Model of Bluff Harbour, OCS 

  

Awarua Bay 

Bluff 
Harbour 



 
 

RC Application - Bluff Harbour Capital Dredging Proposal 

 

19 

 

 
BEALE  
CONSULTANTS 
 

3.1.3. Physical and Chemical Characteristics of Dredged Sediment and Mobilisation  
 
Analysis of sediment samples collected by e3s in the swinging basin, as documented in the assessment 
of marine environmental effects (Appendix 6) shows the sediment to be primarily sands (≤	2 mm) similar 
to the natural harbour environment with minimal silt/clay fraction (~4%) while a higher silt/clay (≤63 μm) 
fraction (50%) was encountered in Berths 5 & 6.  Berths 7 & 8 had the second largest proportion of silt 
with approximately 22:78% silt to sand ratio.  Berth 3A had a particle size composition of 20:80 silt to 
sand ratio and berth 8a, 16% silt proportion.  
 
Sediment samples collected from a harbour control site, the swinging basin, berths and the sediment 
disposal site were analysed for heavy metals, tributylin, polycyclic aromatic hydrocarbon (PAH), total 
organic carbon (TOC), phosphorus and sulphate. The analyses found that the heavy metals and PAH 
concentrations are below the ANZG (2018)5 DGV guidelines for the protection of aquatic species at all 
the sampled sites although berths had higher contaminant levels, as would be expected adjacent to a 
port.  
 
Tributlytin concentrations exceeded the ANZG DGV guidelines on two sampling occasions at Berth 8a 
which e3s report is indicative of the presence of discrete paint particles.  
 
e3s note that overall, Berths 5 & 6 showed consistently higher contaminants concentrations although 
the measured concentrations were below DGV thresholds which they attribute to the limited tidal flow 
and higher silt content. 
 
Total organic carbon (TOC) levels were recorded as being well below the ecological stressor levels at 
all the sampled sites. e3s note that benthic species and biomass generally decrease as TOC levels 
become high (i.e., above 3.5g/100g) due to the stronger binding of contaminants to TOC (Hyland, et al., 
2005 cited by e3s). Phosphorus concentrations in the 2019 samples were within levels obtained annually 
since 2001 while sulphate concentrations in 2019 were the lowest recorded since monitoring of sulphate 
began in 2003. 

Further details on the analysis of the harbour sediments are provided in Section 5 of the marine effects 
assessment. 

Bathymetric data covering water depth, tidal velocity and sea surface mapped by e3s indicates that both 
silts and sands are naturally mobilised from the seabed on incoming (flood) tides at the modelled depths 
(0m, 6m and 10 m) and distributed into the inner harbour where they are deposited. Silts and sands are 
also naturally mobilised on outgoing (ebb) tides and during spring slack tide. During slack neap tide silts 
tend to circulate within the berth areas and resettle within back eddies. e3s notes that during dredging, 
the volume of suspended sediment in the water column will be increased and recommends that dredging 
of areas with higher proportions of silts especially around berths 5 and 6 is avoided during incoming 
tides and spring slack high tides. 

3.1.4. Water Quality and Processes 

Water clarity was assessed using a secchi disc at eight locations within the harbour by e3s in April 2021. 
Water clarity and by association, light availability, represents according to e3s, the primary factor 
influencing seagrass growth and productivity, which in turn has been identified as being the most 
sensitive ecological receptor within Bluff Harbour, refer Section 3.1.5.  

Turbidity, temperature and dissolved oxygen was also measured by e3s during this assessment.  

In the marine environmental effects assessment, e3s refer to three months of water quality sampling 
undertaken between May and August 2016 by Southern Waterways on behalf of ES at the town wharf. 
Results found that the mean water temperature during this time was 9.3° Celsius, mean turbidity was 

 
5 Australian and New Zealand Guidelines for Freshwater and Marine Water Quality. 
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1.7 NTU, mean dissolved oxygen was 9.23 g/m3, and mean total suspended solids was 3.92 g/m3, with 
a range between 11.4 and 1.3 g/m3.   

e3s note that water quality in Bluff Harbour is of a relatively high standard due to the high velocity tidal 
movements, the lack of significant riverine inputs into the harbour and a 2 m variance of water exchange 
with the open ocean.  

3.1.5. Geology of Entrance Channel 

A geotechnical assessment undertaken by Geosolve (refer Appendix 22) specifies that the entrance 
channel to Bluff Harbour is underlain by bedrock of the Greenhills Group and is bordered to the 
southwest by the Bluff Intrusive Complex. Two separate rock types of the Greenhills Group outcrop on 
the foreshores either side of the channel. Foreshore exposures on the south-western and north-eastern 
sides of the channel comprise hornfels facies6 schists and quartz- keratophyte bedrock respectively. 
These two rock types bound the floor and immediate sides of the channel and comprise the host rocks 
in which the proposed cuts will be formed from drilling, blasting, and dredging.  

Geosolve describe the hornfels facies schists on the south-western side of the channel as comprising 
high grade banded hornblade hornfels, garnet hornfeld, hornblended and hornblend-pyroxene bearing 
schist.  They note that the layered northwest striking bands are the primary and obvious defect planes 
while less pervasive secondary joint defects strike perpendicular to the primary layering. 

The north-eastern edge of the channel comprises of un-weathered to slightly weathered quartz-
keratophyte bedrock which is heavily dissected with joint defects oriented in three planes that intersect 
with each other. This orientation allows the rock to be broken out in roughly rectangular blocks as noted 
by Geosolve.   

During their investigations Geosolve recorded no active fault traces in the vicinity of the harbour. 

3.1.6. Marine Habitats 
 
The marine habitat within Bluff harbour features rocky reef habitats associated with the entrance channel 
and soft sediment habitats (sand and silt sediment substrates) associated with the swinging basin, berth 
areas and the upper harbour, including Awarua Bay.  
 
The soft sediment substrates within the dredging footprint provide habitat for resilient and common 
infauna species dominated by deposit feeders such as polychaetes and roundworms (Stevens & Clarke, 
2004, cited by e3s) and epifauna characterised by turret shells, Maoricolpus roseus; hermit crabs, 
Pagurus spp; and foliose red algae.  e3s report that the inner berths are likely to have low infaunal and 
epifaunal diversity due to high silt build up and disturbance, and little to no tidal flushing occurring in 
these areas. 

Soft sediment benthic habitats outside of the dredging footprint within the upper harbour and Awarua 
Bay include the At Risk – Declining7 seagrass (Zostera muelleri), sponges, and productive intertidal 
sand flats utilised by shorebirds. e3s report that seagrass habitats are predominantly estuarine and 
near-shore in New Zealand which means that seagrass is particularly vulnerable and sensitive to 
changes in light availability and fine silt sedimentation during their flowering and reproductive periods. 
e3s note that the flowering period occurs between December and March in Bluff Harbour. Within Bluff 
Harbour the seagrass beds are primarily located in water depths of 0 – 4 m CD and in areas of high tidal 
flow. The distribution of the seagrass and seaweed beds are shown on Figure 3-3.  
 

 

 
6 Mineral assemblage of metamorphic rocks formed under similar pressures and temperatures. 
7 Conservation status from de Lange, et al. (2017). 
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Figure 3-3: Biotype features present within Bluff Harbour 
Reproduced from Figure 28, Assessment of Marine Environmental Effects, e3Scientific Limited. 
 
The high energy entrance channel as observed by e3s is characterised by areas of clean gravel/cobble 
intermittently dispersed between areas of bedrock. The rocky substrates vary between 3 to 6 metres in 
depth and support diverse algae (seaweed) beds while beneath the seaweed beds a variety of common 
rocky habitat species are encountered including cushion stars, sea tulips, sponges, wandering 
anemones, kina (as shown on Figure 3-4) and several fish species including greenbone, red moki and 
blue cod. The shallower edges of the harbour entrance (3-6 m) feature brown and red algae biotypes 
(kelp beds) dominated by the bladder kelp Macrocystis pyrifera and a mixture of brown and red algae 
of the genuses Marginariella, Carpophyllum, Ecklonia and Durvillaea. 
 
The rocky reefs and soft sediment seabed substrates provide suitable feeding habitat for shark species 
(broadnose sevengill, oceanic blue, spiny dogfish and white pointer), flounder, and kingfish. The sharks 
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and many other fish species including kingfish and blue cod are seasonal visitors to the harbour and 
migrate from the coastal zone to offshore or northern waters during the late autumn to winter months.    
 
In the marine environmental effects assessment e3s note the availability of fish habitat in the rocky reefs 
of the harbour entrance provide productive seabird feeding grounds which is evident by the number and 
diversity of seabirds that forage and breed in and around Bluff Harbour and Tiwai Peninsula.   
 

 
 
Figure 3-4: View of rocky reef in entrance channel with seaweed beds, sea tulips and kina evident. 
 
 
Members of the Bluff Yacht Club have observed bottlenose dolphins in the harbour as far as the swinging 
basin and to a lesser frequency sea lions and orcas in pursuit of schools of fish.  Popular haul out sites 
for sea lions are the beaches near Tiwai Point and in and around the Bluff Yacht Club ramp while pods 
of bottlenose dolphins regularly venture into Awarua Bay (Roz Cole, DOC pers. comm.).  Southern Right 
whales also venture into the harbour and have been observed by local iwi. Common dolphins have also 
been recorded within the harbour according to Cawthron but as with the bottlenose dolphin and orca 
are categorised as infrequent visitors during their migration through Foveaux Strait. 
 
A bird survey report prepared by Eco-Vista identifies a number of shoreline and marine bird habitats in 
the project area.  These are:  
 

• Natural rocky coastline with fringing vegetation occurring around Tiwai Point, Stirling Point and 
Motupohue maitaitai that provide suitable nesting or moulting habitat; 

• Natural rocky coastline with grass verges and public road fronting part of the residential area of 
Bluff that provide potential roosting sites; 

• Man made rock wall in the port area including the inshore part of Island Harbour that provide 
possible cavities for penguins to breed or moult and may be used by other species as roosting 
locations;  

• Sandy/shell beaches with limited exposed shoreline north of Tiwai Point and fronting Tiwai 
Peninsula which provide suitable feeding zones at low tide and fringing vegetation that may 
provide shelter to nesting or moulting species; 

• The harbour entrance channel; 
• Inshore shallow coastal waters; and  
• Offshore waters beyond the entrance channel. 
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Eco-vista identified fifty-nine species that occur within the project area that have a threat classification 
(refer Table 1 of the Eco-Vista Bird Survey Port, Appendix 13).  These include three species of penguin: 
Yellow-eyed penguin (Nationally endangered, Fiordland crested penguin (Nationally Vulnerable) and 
Little penguin (At Risk – Declining).  
 
Eco-vista note that Little penguin (Eudyptula minor minor) is a species that is almost certainly breeding 
in low numbers in and around Bluff Harbour.  The natural rocky coastline with fringing vegetation around 
Tiwai Point and along the southern part of Marine Parade and past Stirling Point is considered an area 
suitable for breeding and moulting while the sandy beaches and fringing vegetation on Tiwai Peninsula 
may also be breeding and moulting sites for Little penguin. Other parts of Bluff harbour may also be 
accessed by Little penguins but are unlikely to support many breeding pairs.  Little penguins breed from 
August through to February with adults doing a post breeding moult shortly after breeding. 
 
Yellow-eyed penguin and Fiordland crested penguin are rare visitors, adding that there are no known 
breeding sites in the harbour for either species. During late January Yellow eyed and Fiordland crested 
penguins have been observed coming ashore to shelter and moult within rock cavities in and around 
Stirling Point and near the bitumen plant by the town wharf (Roz Cole, DOC pers. comm.). 
 
A survey conducted by e3s in March 2020 revealed large numbers of sooty shearwaters roosting at 
Tiwai Point Rocks while red-billed gulls, variable oystercatchers, black shags and white fronted terns 
were observed at the Bluff township foreshore and at Stirling Point. Bluff Yacht club members have 
observed Little penguins in the harbour between mid to late November.   
 
The extensive tidal flats of the upper harbour and Awarua Bay, depicted by the red to deep orange areas 
on Figure 3-1 are important shorebird habitats attracting thousands of international migratory waders, 
including the eastern bar-tailed godwit, the Pacific golden plover (Pluvialis fulva), ruddy turnstone 
(Arenaria interpres) and grey-tailed tattler (Tringa brevipes). The nationally threatened  New Zealand 
Dotterel over winters in the bay. Rabbit Island, in Bluff Harbour, has the largest nesting colony of the 
royal spoonbill in Southland (DOC CMA, 2016). Several islands in the harbour support Stewart Island 
shag colonies (ES, 2013).    

3.1.7. Natural Character and Landscape Values 
 
The harbour entrance and Port area, both marine and terrestrial, has been assessed by Mike Moore 
Landscape Architects (Appendix 10) as having a moderate to low natural character rating reflecting the 
significantly modified character of the harbour area environment.  
 
The harbour however retains significant marine biotic values and processes such as the tidal flows, 
good water quality and habitat complexity as noted by Mr Moore. 
 
 Mr Moore adds that the harbour landscape is memorable for its stark juxtaposition of the natural and 
built elements, although naturalness and wild and scenic values are low. He adds that the area rates 
highly in terms of cultural and social values, related to its importance to tangata whenua and its heritage 
significance. 

3.1.8. Social, Economic and Recreational Values 

The Bluff township has a resident population of 1,797 based on the 2018 census.  Bluff’s economy is 
dependent on the port’s operations with many of the residents employed by South Port, the fish 
processing industry and secondary service sectors while some residents are employed at the smelter.  
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There are currently no operative marine farm sites operating in Bluff Harbour8. Part of the upper harbour 
north of Island Harbour is used for temporary stationing of crayfish holding pots by the CRA8 Rock 
Lobster Industry Association, as shown Figure 3-5. 

Bluff Harbour is popular for recreational fishing and boating, particularly yachting. The RCP identifies 
the harbour as the only remaining sheltered coastal yacht racing venue in Southland that is suitable for 
trailer yachts. The Bluff Yacht Club holds scheduled regattas on Thursday evenings between October 
and March usually in the swinging basin but may occasionally extend beyond the harbour entrance. The 
main calendar event, the Oyster regatta held in late March, involves up to 40 yachts. The club’s facilities 
including the launching ramp are located next to the Island Harbour access bridge. The other yacht club, 
the Greenpoint Yacht Club does not conduct regattas with members instead sailing on an informal basis 
in Foveaux Strait. Member yachts which are moored in a prominent channel near Green Point access 
the harbour entrance on a high tide via a channel on the north side of Island Harbour. The other main 
recreational boating activity is rowing which is conducted by the Awarua Rowing Club. The training area 
is confined to the channel on the landward side of Island Harbour. A regatta is held once a year usually 
during a weekend in October. 

Shellfish gathering and recreational fishing is widely undertaken within the entire harbour while the 
beaches located between the town wharf and Stirling Point are popular with the public for 
beachcombing. 

 

 
8 Jason ten Hoorn Boer, Compliance Technical Officer, Environment Southland. 
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Figure 3-5: Area of Bluff Harbour used for temporary storage of crayfish pots. 
Source:  Malcom Lawson, Chief Executive Officer, CRA8. 
 

3.1.9. Cultural and Heritage Values 
 
The cultural importance of Awarua (Bluff Harbour) is highlighted in the Cultural Impact Assessment 
prepared by Te Ao Marama (Appendix 16). The assessment refers to the importance of the harbour as 
a source of kaimoana for the local Māori people referring to an abundance of seafood gathered in and 
around the harbour by tūpuna, such as Pipi (cockles), Kūtai (mussels), Roro, Pāua, Kina (sea eggs), 
Pātiki (flounders) and many other fin fish, including Inanga and Tuna.  
 
Tangata whenua of the area were therefore able to live well with these resources and to treat manuhiri 
(visitors) to these delicacies.  
 
The type of kelp found at the harbour entrance is noted in the assessment as suitable for making poha 
(a kelp bag) in which muttonbirds were preserved and stored. 
 
The cultural impact assessment also refers to the many recorded and unrecorded archaeological sites 
situated in and around the Bluff harbour area, including sites on Tiwai Point where stone was quarried 
for making weapons, tools and ornaments. 
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The statutory acknowledgement for Rakiura/Te Ara a Kiwa includes the estuaries, beaches and reefs 
off the mainland and islands. It also refers to the bounty of mahinga kai such as a wide range of 
kaimoana (sea food), including tuaki (cockles), paua, mussels, toheroa, tio (oysters), pūpū (mudsnails), 
cod, groper, barracuda, octopus, pātiki (flounders), seaweed, kina, kōura (crayfish) and conger eel. 
Estuarine areas such as Bluff Harbour additionally provided freshwater fisheries, including tuna (eels), 
inaka (whitebait), waikōura (freshwater crayfish), kōkopu and kanakana (lamprey). Marine mammals 
were harvested, including whales and seals.  
 
In 1824 Bluff was the first permanent European settlement in the South Island and possibly New 
Zealand. Bluff was an early whaling base and there is the hull of the “Star 3” on Tikore Island which was 
a whale chaser belonging to the Ross Sea Whaling Company, as noted in the RCP.  
 

3.2. Foveaux Strait/Tiwai Peninsula/Motupōhue  

3.2.1. Coastal Morphology and Tides 
 
The coastal marine area of the inshore waters of Foveaux Strait to the west and east of the Bluff Harbour 
entrance features two contrasting coastlines: the rocky shoreline associated with Bluff Hill west of Stirling 
Point and the extensive active sand and gravel beaches fronting the low relief coastline of Tiwai 
Peninsula.   
 
The existing sediment disposal site and proposed rock disposal site are located in high energy inshore 
environments off Tiwai Peninsula as shown on Figure 2-3.  The sediment disposal site is 6 – 8 m deep 
and the rock disposal site 13 – 15 m deep.  

The pattern of spring ebb and flood tide current flows around the harbour entrance and offshore of Tiwai 
Peninsula and Bluff Peninsula as modelled by OCS are shown on Figures 3-6 and 3-7.  These figures 
as annotated by e3s show the existing site for disposal of sediment dredged during maintenance 
operations.   

3.2.2. Natural Mobilisation of Disposed Sediment 

OCEL report that that the maximum current speeds in the current dominated area shown on Figures 3-
6 and 3-7 are 0.6 m/sec at 6 m depth and 0.2 m/sec at 15 m depth. These currents will move sediment 
mobilised either by wave action or by the speed of the currents themselves. OCEL note that wave action, 
being a combination of wave period and wave height is the principal determinant of sediment mobility. 
The influence of wave height and wave period on sediment mobility is detailed in Section 3 of the coastal 
processes assessment (refer Appendix 5). 
 
Modelling of tidal currents and velocities outside of the harbour shows that the incoming (mid-flood) tides 
distribute sediment (silt and sand) to the east and north along the Tiwai Peninsula shoreline. Outgoing 
(mid-ebb) and spring slack tides will distribute the suspended sediment to the west, converging with the 
strong tidal flows exiting the harbour entrance and distributing the sediment out past the mātaitai reserve 
to Foveaux Strait (refer Figure 3-7).  OCEL note that if there is no current to move the sediment once 
mobilised by wave action the sediment is likely to move onshore under low wave height swell action 
with wave induced water particle velocity under the wave crest being higher than the return flow under 
the trough. The movement would be offshore in storm wave conditions. 

OCEL add that an understanding of the tidal circulation is important in avoiding recirculation of dredged 
material dumped in the disposal ground returning back into the harbour. This understanding dictate why 
fine sediment, predominantly sand and some silt, is recommended to be only deposited at the disposal 
ground on the ebb tide.  Any sediment entrained in the flow as reported by OCEL and e3s will be swept 
to the southwest by the ebb flow out of Toetoes Bay then advected into the ebb flow jet coming out of 
the harbour down the South Channel and carried on out into Foveaux Strait. 
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Figure 3-6: Modelled Spring Tidal Flow Direction and Velocity (High Tide –4 hrs). 
Reproduced from Figure 13, Sediment Mobilisation and Distribution Mapping, e3s. 
 

 
Figure 3-7: Modelled Spring Tidal Flow Direction and Velocity (High Tide +4 hrs). 
Reproduced from Figure 17, Sediment Mobilisation and Distribution Mapping, e3s. 



 
 

RC Application - Bluff Harbour Capital Dredging Proposal 

 

28 

 

 
BEALE  
CONSULTANTS 
 

3.2.3. Marine Habitats 
 
Tiwai Peninsula encompasses a range of high energy marine habitats according to e3s as typified by 
the sandy benthic habitat at the existing soft sediment disposal site and the predominately thick (10 cm) 
shell hash layer covering the seabed at the proposed rock disposal site. The shell hash comprises 
broken shell fragments of mostly sundial shells. 
 
The infauna inhabiting the sandy substrates of the sediment disposal site is largely characterised by 
large numbers of sundial shells (Zethalia zelandica), polychaetes and amphipods while the epifauna is 
dominated by drift red algae, sea tulips, hydroids, bryozoans, sponges and masking crabs.   

Diving surveys conducted by e3s show that the soft sediment disposal site was found to have 
comparable sediment particle size and sediment chemistry to the nearby disposal control site with a 
mean silt to sand ratio of 2:98. Despite the historic and ongoing deposition of the finer silt particles from 
the berths to the disposal site, including the deposition of 40,000 m3 at this site in April 2020, e3s report 
that the silts dredged from the harbour berths are being well mobilised and are not accumulating at this 
site due to the considerable tidal flow through Foveaux Strait. 

Chemical analysis of sediment samples revealed levels of arsenic at the disposal control site slightly 
exceeding ANZG (2018) DGV guidelines and was noted by e3s to be significantly higher than the other 
sites, including those in the harbour. The relatively elevated concentration of arsenic detected in 
samples from the disposal control site may be explained as geogenic in origin or contaminants from 
nearby industrial activities on Tiwai Peninsula according to e3s. All other heavy metals (including 
tributyltin) and PAH’s were recorded as well below concentrations found within the berths and were 
comparable to natural environments tested such as the harbour and disposal control sites.  

Pre and post dredge surveys conducted in the sediment disposal and control sites in January 2020 and 
2021 by e3s showed a minor reduction in infaunal abundance and diversity at the disposal site after the 
deposition of 40,000 m3 of sediment in April 2020 as part of the maintenance dredging campaign. 
 
The infauna of the rock disposal site is characterised by Capitelidae and Terebellidae polychaetes and 
the endemic marine snails, Roseaplagis spp. Infaunal abundance and diversity according to e3s is low 
across the entire site which is most likely indicative of the disturbed and frequently mobilised shell hash 
dominant habitat. Epifauna recorded at this site are all mobile species which e3s consider is due to the 
instability of the soft sediment habitat caused by wave action. Epifauna include small free-floating sea 
tulips, sea stars, hermit crabs, sand flounder, rough skate and octopus. 
 
Breeding populations and haul out sites for NZ fur seals and NZ sea lions occur around the coastlines 
of Stewart island and Foveaux Strait including in Bluff Harbour. NZ fur seals, according to Cawthron, 
are the only seal regularly observed year round in the southern reaches of NZ.  
 
Other marine mammals regularly observed on a seasonal basis in Foveaux Strait are bottlenose and 
dusky dolphins and orcas usually between late spring (November) to autumn (April) and humpback 
whales from May to August. The outer Bluff Harbour coastal waters are not considered by Cawthron to 
be an important feeding or breeding area for these species and represents a small fraction of similar 
habitats available in the coastal region of Southland. 
 
Southern right whales are the most commonly sighted marine mammal around the outer harbour and 
harbour entrance according to Cawthron with peak sighting between May and September. Whales have 
been observed with newborn calves from August onwards in the shallower, protected bays and coastal 
waters.  The coastal waters of the outer Bluff Harbour and harbour entrance are however not considered 
by Cawthron to be important feeding or breeding areas for Hector’s dolphins and southern right whales. 
 
A 12 month acoustic monitoring programme is being undertaken by Cawthron and the Styles Group 
involving deployment of three acoustic monitoring stations in the mid to outer harbour. Marine mammal 
detections recorded over the period 15 January to 6 October 2021, show a very low number of detection 
events over the recording period that were likely indicating the presence of either bottlenose or common 
dolphins. There were three detections of southern right whales and 6 detections of other whale species, 
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including a possible sei whale detection in April, a confirmed southern right whale detection in May and 
a possible humpback detection in June, all at the outer station outside the harbour entrance. Analysis 
of the whale vocalisations by the Styles Group indicates these were from over several kilometres distant 
in Foveaux Strait but likely within the audible range of rock breaking and blasting activities. Overall, the 
detection rates (i.e. number of days with detections out of total number of days recording) for marine 
mammals were highest for dolphins (6%) and lowest for Hector’s dolphins (0.2%). Rates for southern 
right whales and other whale species were 0.5% and 0.6% respectively. These results according to the 
Cawthron Institute are consistent with the overall assessment of marine mammals (Appendix 8), being 
a low occurrence in the BPA and when present, only for short periods. 
 
The Catlins Coast Marine Sanctuary shown on Figure 3-8 was established to protect the South Coast 
South Island sub-population of Hector’s dolphins and imposes restrictions on harmful human impacts 
such as seismic surveying activities9. The western edge of the Sanctuary is located approximately 12 
km from the harbour entrance. In the assessment of environmental effects on marine mammals 
(Appendix 8). Cawthron report that Hector’s dolphins are resident in the coastal waters of Foveaux Strait 
between Te Waewae Bay and Waikawa and is an important breeding and calving area for this sub-
population.  
 
 

 
 
Figure 3-8:  Marine Reserves and Sanctuaries  
Source:  Environment Southland Beacon Maps 
 

3.2.4. Natural Character and Landscape Values 
 
Much of Tiwai Peninsula, especially eastward of the smelter has significant natural character and 
landscape values according to Mr Moore. Mr Moore notes the peninsula possesses a fine example of 
recovering vegetation following cessation of burning and grazing by domestic animals and presence of 
native plants normally found in subalpine settings. The Peninsula coastline is described as highly 
expressive of its formative processes, particularly the action of waves and longshore drift and wind 
forming the sweeping beach and dunes contributing to its wilderness qualities.  
 

 
9 www.doc.govt.nz/nature/habitats/other-marine-protection 
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At the western end of the Peninsula the naturalness and wilderness values as described are 
considerably modified by the presence of the large scale-built elements associated with the smelter, 
exotic pine woodlot, transmission lines and a large capped bund. 

3.2.5. Social, Economic and Recreational Values 
 
The beaches of Tiwai Peninsula are noted in the RCP as being popular for beachcombing while scuba 
diving and snorkelling are undertaken around the rocky shoreline near Tiwai Point and Stirling Point. 
The inshore waters of Foveaux Strait are accessed by pleasure boats launched at Bluff for diving for 
paua, crayfish and oysters. The waters further offshore are commercially important for crayfish, blue cod 
and paua. 

The coastline around Bluff Hill/Motupōhue past Stirling Point fronts the Foveaux Walkway which, as 
noted in the RCP has significant recreational and tourism value attracting a large number of users, in 
excess of 30,000 per annum. Much of the track is within a short distance of the mean high-water mark.   

3.2.6. Cultural and Heritage Values 
 
A statutory acknowledgment applies to Bluff Hill/Motupohue. Narrative to the acknowledgement refers 
to Ngai Tahu’s association with Motupohue which is an ancient one, brought south by Ngāti Mamoe and 
Ngāi Tahu from the Hawkes Bay region where both tribes originated. Oral traditions say that the Ngāti 
Mamoe leader, Te Rakitauneke, is buried upon this hill. Te Rakitauneke’s saying was: “Kia pai ai tāku 
titiro ki Te Ara a Kiwa” (“Let me gaze upon Foveaux Strait”). Some traditions also place another Ngāti 
Mamoe leader, Tū Te Makohu, on this hill. 
 
The inshore waters and seabed between Stirling Point and Cable Bay lie within the Motupōhue  Mātaitai 
Reserve as shown on Figure 3-8. The mataitai was gazetted in 2014 following an application by Te 
Runanga o Awarua under the Fisheries (South Island Customary Fishing) Regulations 1999. These 
regulations as noted in the cultural impact assessment,  enable Tangata whenua to manage customary 
fishing by defining their rohe moana and nominating Tangata Kaitiaki to manage the fisheries resources 
and issue customary fishing authorisations. The assessment adds that Mataitai reserves can be 
established over traditional fishing grounds to help ensure fisheries resources are available for 
customary food gathering purposes.    
 
Figure 14 of the cultural impact assessment shows burial sites around the Tiwai area and other 
archaeological sites that require protection from disturbance.   
  



 
 

RC Application - Bluff Harbour Capital Dredging Proposal 

 

31 

 

 
BEALE  
CONSULTANTS 
 
4. Statutory Framework 

 

4.1. Resource Consents Required  
 
Table 4-1 summmarises the resource consents required from Environment Southland for the capital 
dredging activities and their status in accordance with the relevant rules in the Regional Coastal Plan 
(RCP). 
 
 

Activity RCP Rule Activity Status Assessment Criteria & 
Explanation 

Discharge to coastal waters 
managed for People and 
Aquatic Life Water Standards (P 
& AL) 
 
Water being discharged must 
meet the following standards, after 
reasonable mixing of any 
contaminants or water within the 
receiving water and disregarding 
the effect of any natural 
perturbations that affect the water 
body: 
 
1. the natural temperature of the 
water shall not be changed by 
more than 3 Celsius and the 
natural temperature of the water 
shall not exceed 25 Celsius. 
2.  any pH change and/or any 
discharge of a contaminant into 
water or water into water or onto 
the seabed shall not result in a loss 
of biological diversity or a change 
in community composition; 
3.  the concentration of dissolved 
oxygen shall not exceed 80% of 
saturation concentration; 
4. fish and other aquatic 
organisms shall not be rendered 
unsuitable for human consumption 
by the presence of contaminants; 
5.  there shall be no undesirable 
biological growths as a result of 
any discharge of a contaminant 
into the water; 
6.  aquatic life is not adversely 
affected by the taking of any 
physical, chemical or biological 
constituent from that water; 
7.  visual clarity shall not be 
diminished by more than 20 
percent; 

 7.2.2.1 Restricted 
discretionary 

Discretion will be restricted to 
the following: 
 
1. the adverse effects of the 
discharge on any of the 
standards for water and seabed 
classified for the purpose of P & 
AL; 
 
2. the size of the zone of 
reasonable mixing; 
 
3.  the environmental effects 
and the practicality of alternative 
means of discharge, including 
discharge to land; 
 
4.  monitoring requirements; 
 
5.  the General Principles and 
Policies in the New Zealand 
Coastal Policy Statement 
relevant to the discharges to 
coastal waters. 

 

The proposal involves the 
discharge of soft sediment 
dredged from Bluff harbour.  This 
activity will likely temporarily 
diminish the visual clarity of the 
receiving surface waters at the 
disposal site by more than 20 
percent. 
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8.  the water shall not be rendered 
unsuitable for bathing by the 
presence of contaminants; 
 
9.  the water shall not be altered in 
those characteristics which have a 
direct bearing upon cultural or 
spiritual values. 
 
Except as provided for elsewhere 
in this plan, the discharge of any 
contaminant into water or water 
into water being managed for the 
purposes of P & AL is a restricted 
discretionary activity. 
 
Capital Dredging of Seabed 

Any capital dredging in any 12 
month period:  
i  in volumes greater than 50,000 
cubic metres; or  
ii  extracted from areas equal to or 
greater than 4 hectares; or  
iii  extending 1,000 metres or 
more over foreshore and seabed;  
 
 

10.1.3 Discretionary The proposal involves the 
dredging of soft sediment and 
rock in excess of 50,000 cubic 
metres. 

Drilling and blasting of seabed 

Except as provided by Rules 
10.1.1 and 10.1.2, drilling and 
tunnelling of the foreshore and 
seabed is a discretionary activity. 

 

10.1.5 Discretionary The proposal includes the drilling 
and blasting of the seabed in the 
harbour entrance channel. 

 

Disturbance of the seabed or 
foreshore 

Except for the purposes of 
maintenance dredging, described 
in Rules 10.1.1 - 10.1.3, the 
disturbance of the seabed or 
foreshore, where the disturbance 
is not rectified within one month of 
completion of the activity giving 
rise to the disturbance is a 
discretionary activity.  

 

 

10.1.6 Discretionary The proposed dredging is not for 
maintenance purposes. 

The proposal includes the drilling 
and blasting of the seabed in the 
harbour entrance channel where 
benthic marine biota will be 
removed from the affected area. 
However, natural recolonisation 
of the affected area is expected. 

 

Deposition of dredged material 

The deposition of any material is 
prohibited by Rule 10.2.1 on any 

10.2.5 Discretionary The proposal involves the 
deposition of dredged sediment 
in excess of 50,000 cubic 
metres. 
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foreshore or seabed where 
quantities equal or exceed 50,000 
cubic metres in any twelve month 
period, is a discretionary activity.  

 

 

 
In summary, the proposal is a discretionary activity that requires resource consent pursuant to the RCP.  

4.2. Statutory Tests  

Section 104 of the RMA sets out matters a consent authority must, subject to Part 2 of the RMA, have 
regard to when considering resource consent applications.  The matters that are relevant in considering 
this application are outlined in Table 4-2. 

Table 4-2: RMA Section 104 Requirements 

 

Section 104 Requirement Relevant section of this report 

(a) any actual and potential effects on the environment of 
allowing the activity Section 5 

(b) (i) any relevant provisions of a national environmental 
standard Not applicable 

   (ii) any relevant provision of other regulations Not applicable 

   (iii) any relevant provisions of a national policy statement Not applicable 

   (iv) any relevant provisions of a New Zealand coastal 
policy statement Section 9.1 

       (v) any relevant provision of a regional policy statement 
or proposed regional policy statement Section 9.2 

       (vi) any relevant provisions of a plan or proposed plan Section  9.3 

(c) any other matter the consent authority considers 
relevant and reasonably necessary to determine the 
application 

Sections 9.4 and 9.5 
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5. Assessment of Effects on the Environment 

5.1. Positive Effects  

The proposed capital dredging project and in particular the deepening of the harbour entrance will 
improve navigational safety for vessels negotiating what is widely known to be one of the most 
challenging port entrance channels in New Zealand. 

The project will yield significant benefits to South Port and the Southland economy by increasing the 
ports cargo handling capacity and turnover.  

Increasing the depth of the entrance channel, swinging basin and berth basins will allow vessels 
departing the port to be fully loaded as opposed to being partially loaded as occurs at present. A deeper 
channel entrance will improve the safety margins for vessels negotiating the channel entrance which is 
recognised as one of the most challenging channels in New Zealand. 

The ability to accommodate fully loaded vessels will benefit Southland’s expanding agricultural and 
forestry sectors and supporting industries through direct access to international shipping lanes resulting 
in reduced delivery timeframes and freight costs. 

5.2. Effects on Geology of Entrance Channel 

The defects within both rock types on either side of the channel, as discussed in Section 3.1.5  are 
pervasive and extend to depth well beyond the proposed cuts resulting from drilling, blasting and 
dredging. 

Owing to the extent and orientation of defects the rock either side of the channel tends to weather out 
in distinct blocks or slabs as reported by Geosolve. GeoSolve expect this situation to occur during the 
blasting and dredging of bedrock within the channel. They add that blasting and excavation is more 
likely to break the rock out along preferential failure surfaces (foliation and joints) rather than through 
the rock mass.  The potential therefore for large scale instability or failure to arise along a consistent 
length of cut face is considered unlikely by Geosolve.  This scenario is made more unlikely owing to the 
variability of the cut heights  which range from 1 m or less up to 3.5 m high.  During the assessment 
GeoSolve found no evidence of any large scale pre-existing failures or landslides on land within the 
basement rocks of Bluff harbour. 

GeoSolve also noted that the excavation of outcrops on the channel floor will not cause any notable 
slope stability issues.  The outcrops will be completely removed leaving behind a planated surface on 
the sea floor. 

5.3. Effects on Coastal Processes 

5.3.1. Effects of dredging  

OCEL considers that the dredging of the entrance channel will result in a minor change to the channel 
cross section (less than 5%) and minor reductions to tidal current flows and wave energy passing up 
the entrance channel.  The reduction in tidal current flows will be hard to detect according to OCEL.  
Furthermore, the existing wave energy environment in the harbour entrance is relatively low with wave 
energy penetration into the harbour not being significant. OCEL concludes that changes to the channel 
entrance as a result of dredging will have no noticeable effect on tidal current velocities and waves as 
the principal drivers of coastal processes.  

OCEL add that the dredging of the swinging basin and berth basins will have a negligible effect on tidal 
current velocities. 
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5.3.2. Effects of dredged sediment deposition  

OCEL report that the disposal of maintenance dredging spoil at the consented disposal area has 
occurred over 70 years without creating any adverse environmental effects. OCEL further report that 
the seabed levels at the disposal area have remained stable and have not changed significantly over 
time as is evident from the results of the most recent bathymetric survey undertaken for Southport by 
Fugro in 2020. 

Owing to the volume of mostly sand that is proposed to be deposited and the relatively shallow depth of 
the disposal area, OCEL expect that the sand will be easily mobilised by wave action.  OCEL adds that 
the tidal currents and wave induced littoral drift are very efficient at dispersing the deposited sediment 
alongshore.  OCEL considers that the deposition of sediment will have a minimal effect on tidal currents 
while shallowing resulting from sediment deposition will increase the wave induced mobilisation rate of 
the deposited sand.   

Depositing the dredged material on the outgoing tide as recommended by OCEL and e3s ensures that 
the sediment, most notably the readily suspended silt component will be moved in a west to southwest 
direction to the ebb tide delta and beyond to merge with the flow out of the harbour and then out into 
Foveaux Strait. The suspended material is unlikely to re-enter the harbour because the outgoing flow is 
concentrated in the south channel and would therefore be swept clear of the harbour entrance. 

Given the shallow nature of the disposal area, OCEL expect that a significant proportion of the sand 
component will be moved onshore by wave action and either end up on the beach or in the sand dunes 
backing the beach, thereby protecting the hinterland. OCEL consider this deposition activity to be a form 
of beach nourishment. 

Conversely OCEL has assessed that the uniform deposition of sand at this location is unlikely to cause 
sufficient wave refraction that could cause erosion of beach areas. 

Rock fragments deposited at the other inshore disposal site further to the east in deeper water (13-15 
m water depth), form a natural rock feature on the seabed with the rock fragments sorting themselves 
under wave action and current flows into a stable matrix up to a maximum height of 1 m. This will be 
achieved by the larger rock fragments sheltering the smaller rock fragments and being mutually 
supported by them, forming a permanent, low profile rock reef structure.  Appendix D to the OCEL CPA 
contains calculations of the hydraulic stability of the rock fragments show that rock fragments 
characterised by D50 dimensions of 0.14 m and above are stable following wave action that will flatten 
out the rock profile and seabed roughness. Furthermore, OCEL consider that the combination of the 
variability of the seabed, the proposed size of the rock deposits (0.5 m average) and the 13-15 m water 
depth means that refraction wave effects will not be significant, and not cause any obvious shoaling or 
wave steepening over the rock fragments.   

5.4. Effects on Marine Ecosystems 

5.4.1. Sediment Dredging Effects 

Sediment mobilisation and distribution mapping undertaken by OCS and e3s (Sections 3.1.2 & 3.1.3) 
shows that the higher proportion of silt and contaminants occur in the sediments in the berth basins 
compared to other parts of the proposed areas to be dredged. During dredging sediment will be 
mobilised into the water column but the likelihood of it being transported to high ecological value habitats 
within the upper Bluff Harbour and Awarua Bay and nearby seagrass habitats, at concentrations that 
might be of ecological interest or concern is small according to e3s. 
 
To minimise the likelihood of deposition of fine silts in the upper harbour and Awarua Bay, e3s 
recommend that dredging of the finer silts present in berth basins, particularly the Berth 5 & 6 and Berth 
7 & 8 Basins occur during slack and outgoing mid-ebb tides.  During these tidal windows the finer 
sediment will either be flushed beyond both the Bluff Harbour entrance and Motupōhue mātaitai rock 
environments or resettle in the berths.   
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Outside the berths, e3s note that the majority of sediment to be dredged in the harbour is sand which 
includes the swinging basin. The sandy sediment characteristics of the swinging basin is, according to 
e3s, similar to the natural environments within the harbour. Dredging in the swinging basin is therefore 
expected to result in a low level of effect on soft sediment habitats in the harbour given the similarity of 
sediment characteristics and the level of sediment mobilisation that occur naturally. 
 
Based on annual seabed and wharf monitoring undertaken by e3s in October of each year, fauna 
present in the berth basins are resilient, common and will readily recolonise the sites post-dredging. 
Benthic assessments in the harbour completed by Cawthron (Stevens & Clarke, 2004, cited by e3s) 
also found a low diversity of common faunal species within the areas to be dredged.  While dredging 
will remove benthic flora and fauna from the berth basins and swinging basin, e3s expect that mobile 
species, such as sand flounder, will depart the work areas due to noise vibrations from the TSHD 
immediately prior to dredging commencing and the fauna present will readily recolonise the sites post 
dredging.   
 
By ensuring dredging of the berth basins occur during slack and outgoing mid-ebb tides, e3s assess the 
level of effect of dredging of the soft sediment on harbour habitats as low or minor.  

5.4.2. Effects from Sediment Pluming 

e3s report that reduced water clarity due to sediment plumes can have a detrimental effect on sensitive 
ecological habitats and receptors such as seagrass beds (Zostera muelleri) if light availability is reduced 
over an extended time frame. Robertson et al. (2016) cited by e3s state the “preferred water clarity for 
seagrass” in Tool 2 of the New Zealand Estuary Trophic Index Toolbox is “an average value of at least 
20% of the sunlight that strikes the water’s surface (incident light) that should reach the estuary bed”.  

Tidal mapping by e3s illustrates that high tidal flows and wave energy within seabird feeding areas such 
as Tiwai Point and Argyle Beach and at nearby seagrass beds, should ensure water clarity is rapidly 
restored and maintained during the dredging process. Given the short period of approximately 1 week 
required to dredge the fine sediments and the use of a ‘green valve’ on the TSHD (as discussed in 
Section 2.3), sediment pluming is expected to be short-lived limited within the harbour and around the 
mātaitai and not expected at all within Awarua Bay.  

Given the sensitive ecological receptors in Bluff Harbour such as the seagrass beds and rocky reef 
habitats and in order to provide further validity to the above findings, South Port on the advice of e3s 
proposes to implement an adaptive and conservative receptor-based approach to dredge management 
and sediment control. This is detailed in the Adaptive Marine Management Plan (Appendix 7). This will 
involve the implementation of a system of triggers, which when exceeded, require management 
responses. These triggers are as follows: 
 
• Tier 1 trigger – Warning, reduced water clarity: commence management actions.  
• Tier 2 trigger – Water clarity reduced further, and daily duration exceeded: increase management 

actions. 
• Tier 3 compliance level – Cease dredging in the vicinity of the monitoring station(s) showing the 

exceedance until water quality daily average returns to acceptable levels. 

For Tier 1 and Tier 2 exceedances, the management responses will be: 
 

• Alternating the dredging of ‘lower risk’ predominantly sand zones and ‘higher risk’ silted zones to 
assist with turbidity reductions and increase light availability until the Tier 1 level is no longer 
exceeded.   

• Assessing tidal movements and velocities and altering dredging positions/timings further based on 
these, until the Tier 1 level is no longer exceeded.    

This receptor-based approach will involve the deployment of turbidity meters near sensitive ecosystems 
such as seagrass beds and at the eastern edge of the mātaitai during the soft sediment dredging works. 
While turbidity is a measure of the proportion of light scattered (at 90 degrees) by particles in the water 
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column, e3s advise it can be used as a proxy for light availability providing local calibration is carried out 
which can then provide for ecological receptor-based monitoring.  

To further mitigate any chance of suspended sediments causing an adverse effect on seabirds and 
sensitive habitats such as seagrass beds, soft sediment dredging is recommended to occur outside of 
little penguin breeding months (September to March), and outside of the flowering and most productive 
season for seagrass (Zostera muelleri) (December to March) as both species are most vulnerable during 
this period.  

Taking the above measures into account, any water clarity effects are expected to be relatively brief, 
localised and have a less than minor overall impact on sensitive marine habitats such as seagrass beds.  

5.4.3. Effects of Removal of Rocky Reef Habitat 

An area of up to approximately 38,000 m2 (3.8 ha) of rocky reef habitat in the harbour entrance channel 
will be affected by the permitted maintenance dredging operation. The effects of removal of the sessile 
species inhabit the rock surfaces in this area during maintenance dredging however falls outside of the 
scope of this application.  

Following the capital drilling, blasting and dredging campaign, e3s expect that recolonisation of the bare 
rock surfaces in the channel should initiate within weeks of conclusion of the project given the proximity 
to productive rocky reef habitats and as evidenced by colonisation of the acoustic monitoring devices 
recently deployed to monitor the presence of marine mammals. e3s add that the current productivity 
and diversity of the rocky reef habitat within the harbour entrance is evidence of the recolonisation of 
marine species within an area previously heavily disturbed by blasting in the 1980’s Capital Dredging 
campaign.  

South Port recognises the importance of the biota in the channel from an ecological standpoint and will 
maintain a proactive approach to assessing the rate of recolonisation through monitoring programmes. 

5.4.4. Rock Breaking, Drilling and Blasting Noise Effects 

Underwater noise from rock breaking, drilling, blasting and dredging operations can cause adverse 
effects on mobile marine species such as fish, octopus, marine mammals, and seabirds. These effects 
potentially include mortality and internal damage including hearing loss and behavioural effects. Further 
details on lethal and sub-lethal effects of blasting on marine mammals and seabirds are provided in 
Sections 5.4 and 5.5, and in the marine effects assessment (Appendix 6) and bird survey report 
(Appendix 13). Additionally constant noise from drilling, blasting, and dredging may affect marine 
species over an extended timeframe.  

Placement of the charges in rock results in reduced blasting pressures and lower aquatic organism 
mortality than if the same explosive charge weight detonated in open water (Hempen, et al., 2007, cited 
by e3s). A lethal threshold peak pressure for a variety of marine fish species exposed to dynamite blasts 
was found to vary from 40 psi (280 kPa) to 70 psi (480 kPa) (Hubbs & Rechnitzer, 1952, cited by e3s).  

e3s assess the magnitude of effects on mobile species resulting from drilling and blasting as high to 
very high, depending on proximity of the individual animals to the drilling and blasting sites.  e3s however 
note that dawn and dusk are the most productive times of the day for feeding which are outside of the 
times when drilling and blasting activities will occur. 

The Styles Group (SG) has estimated the lethal range for fish from confined blasting extends from 85m 
for a 25kg charge buried at 5.0m to 77m for a 10 kg charge buried at 2.5m. These lethal ranges are 
conservative and based on the lowest blast overpressure threshold of 100kPa/Lpk 220dB re 1 μPa.  
 
With respect to the operation of a rock breaker, SG advise that there is a risk of mortality or potential 
mortal injury in fishes with swim bladders involved in hearing. That risk is predicted to be within 10m of 
the operating rock breaker. No mortality or injury risk was found for fish without swim bladders, or those 
whose swim bladders are not involved in hearing.  
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In view of the scale of these potential effects e3s recommend a range of mitigation measures to reduce 
the level of adverse effects from drilling and blasting. These are: 
 
• Drilling and blasting should occur during the late autumn, winter and early spring months to avoid 

marine species peak feeding and breeding times in the harbour; 
• Drilling and blasting should cease for a period of time at dawn and dusk each day which are peak 

feeding times for fish; 
• A ‘warning blast’ in open water of low peak pressure should be set off to remove mobile species 

from the area before each blasting operation commences. This should be undertaken in conjunction 
with a ‘soft start’, whereby blasting effort begins at a lower rate and increases over the individual 
operation.   

• An acoustic harassment device should be situated on the backhoe dredge vessel and to be 
transmitting at all times while drilling or blasting is occurring; and 

• Regular maintenance and up-keep of all dredging equipment and vessel (e.g., lubrication and repair 
of winches, generators) should be undertaken to lessen underwater noise production. 

 
The warning blast, soft start to the blasting operation and use of an acoustic harassment device are 
designed to reduce the likelihood of mobile species venturing within the identified mortality blast zone 
of between 77 and 85 metres. 
 
The proposed timing of drilling and blasting aim to provide the year-round resident mobile species with 
respite from noise at their most active time periods each day whilst aiming to complete the works over 
the quickest timeframe manageable, so resident species do not suffer longer term behavioural effects 
where possible. 
 
Through implementation of these proposed mitigation measures in addition to the mitigation measures 
proposed for marine mammals and seabirds (Sections 5.4 and 5.5), it is expected that the adverse 
effects of drilling and blasting on mobile marine species will be no more than minor.  

5.4.5. Sediment Spoil Disposal Effects 

It is proposed that up to 120,000 m3 of dredged soft sediment will be deposited at the disposal site over 
a duration of up to 6 weeks.  The vast majority of this sediment will comprises of sand. 
 
e3s consider that, based on historic and recent benthic surveys, the faunal assemblages occurring in 
the sediment disposal site are highly tolerant of suspended sediment and sedimentation associated with 
natural coastal processes.  
 
Sediment analysis carried out by e3s shows that the physical characteristics of much of the sediment to 
be dredged from within the harbour is similar to the sediment of the seabed within the disposal site. e3s 
conclude that the effects of disposal of dredged sediment on benthic fauna at the disposal site will be 
low because of the tolerance of the affected fauna to natural sedimentation processes, the mobile nature 
of the fauna present at the site and the similarity of the seabed sediments in the harbour, outside of the 
berth basins, and the disposal site.   
 
Benthic SCUBA diving investigations carried out by e3s at the disposal site and at the disposal control 
site in February 2020 and again in 2021 (following deposition of 40,000 m3 during maintenance dredging 
of the berth basins), found no evidence of sediment mounding from spoil disposal. OCEL note that 
seabed levels at the disposal site have remained stable and have not changed significantly over time 
as evident from comparison of the bathymetry of the initial RWMA/OCEL survey in 1984 and the most 
recent marine chart data. 
 
e3s cite research by Heath 1973 which shows that the strongest tidal flows in coastal New Zealand have 
been recorded in Foveaux Strait with the river deltas to the west of Bluff contributing to the transport of 
a sediment bedload of 70,000 m3/year. e3s consider that the historic and ongoing deposition of sediment 
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at this site from dredging operations does not add any significant contribution of the sediment loads 
transported on a daily basis through the strait.   
 
Sediment mapping undertaken by e3s (Section 2.1.5) of the outer harbour area  indicates that finer 
sediments deposited at the site will be readily re-distributed due to tidal currents and wave action. 
Mapping of tidal currents shows that any sediment that becomes suspended during disposal operations 
is highly unlikely to be deposited on the rocky reef habitats near the mātaitai or the Tiwai Rocks/harbour 
entrance during the majority of the tidal movements in this area. The sediment plumes generated during 
disposal of silts will be short in duration (up to one week) due to the small volume involved, as noted in 
Section 2.3. Notwithstanding the short duration,  e3s recommend that the disposal of fine sediment 
should not occur during slack tide and when there is little or no wave action to avoid any possibility of 
mobilised sediment affecting shoreline areas in the harbour and around the mātaitai. Furthermore South 
Port on the advice of e3s, proposes to: 
• undertake turbidity monitoring as part of the adaptive receptor based approach to dredge 

management, as discussed in Section 5.3.2, which includes a monitoring site by the eastern rocky 
shoreline of the Motupōhue mataitai; and   

• undertake an Ecological Impact assessment in conjunction with Te Rūnanga o Awarua, including 
a baseline assessment and a health status of paua beds and rocky reef habitat during dredging 
and post dredging. 

 
The effects of deposition of soft sediment will be no more than minor in view of the influence of the 
strong tidal currents and wave action, the tolerance of the infauna and epifauna communities to the 
effects of sedimentation and the relatively short duration of the sediment deposition activity and in 
particular the short period when silts are being discharged.  

5.4.6. Rock Spoil Disposal Effects 
 
Seabed sampling undertaken by e3s at rock spoil disposal site shows that shell hash covers much of 
the seabed supporting a low diversity and low abundance of mobile infauna and epifauna species. While 
the deposition will result in the loss of soft benthic habitat and feeding grounds, the large size of the 
area, estimated at 130,000 m2 by e3s, ensures that large parts of the seabed habitat in the disposal site 
will remain unaffected  by the deposition of rock fragments.  
 
Given the low diversity and mobile nature of the infauna and epifauna, e3s conclude that the effects of 
rock deposition on the soft sediment biota at this site will be low.   

Disposal of rock offshore of Tiwai Peninsula as reported by OCEL and e3s, will lead to the creation of a 
stable rocky reef habitat at this location. e3s expect the reef to be colonised by a variety of seaweeds 
which in turn will provide habitat for sessile and mobile marine fauna and serve as a nursery area for 
certain fish species. This activity represents an ecological benefit at this location.  

In order to confirm the effects of deposition of rock fragments on benthic biota are low and that  
mobilisation of the rock  is not occurring in a shoreward direction, a monitoring regime of this site is 
recommended. This will include dive quadrats for epifaunal and infaunal assessments.  

5.4.7. Vessel Biofouling  

Biofouling of the TSHD, backhoe dredger and split hopper barges to be used in Bluff Harbour will be 
undertaken as these vessels can potentially act as vectors for harmful or invasive organisms that exist 
in other ports around the country. Harmful species of seaweed for example have the propensity to rapidly 
colonise areas of seabed leading to a decline in the quality of habitat for resident marine biota and in 
extreme cases displacement of species.  This issue was raised by DOC during a meeting with South 
Port, noting that any harmful organisms accidently introduced into Bluff Harbour could contaminate 
vessels used for research in ecologically sensitive areas such as Fiordland and the Subantarctic Islands. 

As part of the risk management process designed to avoid the introduction of harmful organisms into 
Bluff Harbour, the TSHD and GPK vessel contractors will supply South Port in advance of the works up 
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to date vessel inspection reports. These reports will be prepared in accordance with their Bio-fouling 
management plans which are provided in Appendices 16 and 17.    

 
5.5. Effects on Marine Mammals 

The capital dredging activities that can potentially affect marine mammals as defined by Cawthron, are 
underwater noise from rock drilling, rock breaking, blasting and dredging, lighting, increased vessel 
presence, sediment plumes, loose or slack lines and rubbish or marine debris. 

These activities can cause physiological injury to hearing, behavioural disturbance, habitat exclusion 
and/or displacement, entanglement, vessel strike, direct and indirect toxic effects and trophic effects. 

5.5.1. Physiological Injury 

Physiological injury from underwater noise as reported by Cawthron is generally considered to take two 
main forms:  Temporary Threshold Shift (TTS), whereby hearing sensitivities return to pre-exposure 
thresholds after a period of time following noise exposure and Permanent Threshold Shift (PTS), where 
hearing sensitivities are permanently altered and do not return to normal following noise exposure.  PTS 
can lead to a reduction in hearing threshold and reduced ability to communicate, echolocate and/or 
navigate. TTS could impact on an individual through reduced sensitivity and reduced effective 
communication or navigation. 

Cawthron refer to the USA government standards developed by NOAA10 (2018) that have become the 
international standard for assessment of TTS and PTS and have been applied in most RMA and 
Exclusive Economic Zone (EEZ) consent processes. 

Cawthron reports that any assessment of TTS and PTS requires an understanding of the sonic footprint 
and frequency of underwater noise. Accordingly, the Styles Group (SG) was commissioned by South 
Port to undertake sound propagation modelling to understand the distance over which sound energy 
from rock drilling, rock breaking and blasting travels to assess exposure against TTS and PTS criteria.  
Cawthron add that the underwater noise affects different groups of marine mammals given variations in 
hearing sensitivities.  The modelling considered four groups of marine mammals that use the Bluff Port 
Area (BPA)11: 
 

• LF – Low frequency cetaceans (e.g., most baleen whale species); 
• MF – Medium frequency cetaceans (e.g., most dolphin species including killer whales); 
• HF – High frequency cetaceans (e.g. Hector’s dolphins); and 
• OW – Otariiids (e.g. NZ fur seals and sea lions). 

The results of the acoustic propagation modelling of three blasting scenarios undertaken by the Styles 
Group (Appendix 11), as reported by Cawthron shows that any marine mammals within 17m to 841m, 
and 31m to 2001 m of the blast will receive PTS and TTS respectively depending on the species and 
blasting scenario considered.  The spatial extents of the TTS and PTS derived from modelling of the 
three blasting scenarios are shown on Figure 5-1. 

A similar assessment of underwater noise from rock breaking operations was undertaken by the Styles 
Group (Appendix 24) using the same NOAA standards and acoustic modelling approach.  The modelling 
results show that any marine mammals within 11 to 181 m or 28 to 1,080 m of the rock breaking will be 
susceptible to PTS and TTS effects respectively, depending on the functional hearing groups concerned. 

 
10 National Oceanic and Atmospheric Administration. 
11 The area within the Bluff Port Zone and areas used for sediment and rock disposal. 
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Figure 5-1:  The maximum spatial extent of temporary shift (TTS) and 
permanent threshold shift (PTS) for any marine mammal from three  
blasting scenarios.  TTS boundary shown in green and PTS boundary 
shown in red. 
Reproduced from Figure 6, Assessment of Environmental Effects - Marine Mammals. 

Scenario 1 
 
10 kg charges, 2.5m drill depth,  
10 holes per line x 5 lines,  
2m spacing between holes and  
1.8m spacing between lines. 

Scenario 2 
 
15 kg charges, 3.5m drill depth,  
12 holes per line x 5 lines,  
2m spacing between holes and  
1.8m spacing between lines. 

Scenario 3 
 
25 kg charges, 5.0m drill depth (Line 1),  
15 kg charges (Lines 2 & 3) 
10 holes per line x 3 lines,  
2m spacing between holes and  
1.8m spacing between lines. 
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While the BPA appears to have no permanent mammals living in the area it is clear to Cawthron that 
any marine mammal passing through the BPA at the time of rock breaking and blasting would receive 
TTS and/or PTS effects depending on their exact location in relation to the activity and their sensitivity.  
Given the extent of the blasting programme (up to 120 days over an eight-month period) Cawthron note 
that there is a moderate to high likelihood that marine mammals will be within the TTS or PTS zones at 
some point during the rock breaking and blasting programmes. Cawthron has assessed the overall risk 
of rock breaking and blasting to marine mammals as significant in the absence of mitigation measures. 

Underwater drilling noise modelled by the Styles Group using the same NOAA standards shows that 
the thresholds for TTS or PTS is not reached under the modelling scenarios. Cawthron assess the 
overall risk to marine mammals from drilling operations as less than minor.  

Cawthron recommends a number of mitigation measures to ensure the physiological effects of rock 
breaking and blasting on marine mammals are either avoided or minimised to an extent that ensures 
these effects are less than minor.  These measures are summarised in Section 5.12 with further details 
provided in the marine mammals assessment of environmental effects (Appendix 8).  

An important component of the proposed mitigation package is the establishment of Marine Mammal 
Observation Zones (MMOZ) for the different marine mammal groups based on the spatial extent of the 
PTS and TTS for the worst-case blasting scenario 3 as mapped by SG (Figure 5-1). The MMOZs will 
be monitored by marine mammal observers (MMOs) engaged by South Port with the purpose of 
searching the MMOZs for presence of any marine mammals.  Any mammals observed in the MMOZ will 
result in a delay to charge detonation until the animal leaves the zone. Further details on the role of the 
MMOs and associated operating procedures are provided in the Marine Mammal Management Plan 
(Appendix 9).   

5.5.2. Behavioural Disturbance 

Behavioural disturbance is defined as a change in “normal” behaviour of a marine mammal in response 
to an anthropogenic activity. Noise as reported by Cawthron has the potential to negatively affect marine 
mammals since they rely on underwater sounds for communication, orientation, predator avoidance and 
foraging as well as other acoustic clues such as nearby vessels. Examples of changes in behaviour 
includes reduced communication, feeding and/or social cohesion. 

Cawthron expect that moderate or major behavioural changes would be expected of individual animals 
found within the immediate area during blasting with minor behavioural changes likely in those animals 
transiting through the wider BPA area. Given these considerations, the potential for behavioural impacts 
from blasting has been assessed by Cawthron as having a moderate likelihood with an overall risk of 
minor to more than minor. The potential for behavioural impacts from rock breaking and drilling under 
these same considerations is assessed by Cawthron as less than minor and negligible respectively. 
Cawthron consider there to be no behavioural impacts from backhoe dredging and a less than minor 
risk from suction dredging. 

Cawthron propose the same avoidance approach for addressing the effects of blasting on behavioural 
disturbance, i.e., involving the monitoring of the MMOZs and delaying blasting when marine mammals 
are observed in the zone. 

Cawthron note that changes in marine mammal behaviour as a result of underwater noise are unlikely 
to have long term negative effects. 

5.5.3. Habitat exclusion and/or displacement 

Habitat exclusion and/or displacement is where marine mammals are unable to use an area due to direct 
impact from anthropogenic activities and is a form of behaviour disturbance. Cawthron consider habitat 
exclusion and /or displacement would occur over the duration of the dredging project, especially due to 
underwater noise generated from rock breaking and blasting where exclusion could extend for 
kilometres from the source.  
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Cawthron indicate that the duration of exclusion or displacement may be relatively short but highlight 
the degree of uncertainty around the actual impact area due to a lack of data. Accordingly, Cawthron 
also propose an avoidance or precautionary approach to mitigating habitat exclusion effects through 
monitoring of the MMOZs.  

5.5.4. Entanglement and Vessel Strike 

Cawthron assess the risk to marine mammals from entanglement (e.g., from tow lines) and vessel strike 
as low for all species likely to visit the BPA but note that impact on any one individual animal could be 
major. This risk can be reduced through appropriate and strict operational procedures being adhered to 
over the duration of the project such as avoidance of loose ropes and ensuring proper waste 
management measures are in place at all times.   

5.5.5. Direct and Indirect Toxic Effects 

Direct and indirect toxic effects arise where an individual mammal is directly affected by a toxin or 
contaminant through ingestion, breathing or absorption or indirectly through ingesting prey that also 
carry contaminants. 

Cawthron assess these potential effects as being non-applicable given the low level of contaminants 
recorded in the soft sediments to be dredged, the short term exposure to any sediment plumes 
generated during sediment disposal and high dilution rate from mixing by currents and waves.  

5.5.6. Trophic Effects12 

In view of the large scale home ranges and generalist feeding strategies of most marine mammals 
Cawthron consider that any localised impacts to potential prey species such as from sediment disposal 
are unlikely to have any substantial flow-on effects to marine mammal populations.  Cawthron conclude 
that given the short time period that marine mammals spend in the BPA, trophic effects are highly 
unlikely. 

5.6. Effects on Seabirds  
 
The avifauna assessment conducted by Eco-Vista has identified five potential effects of the project on 
seabirds. These are: 
 
• Disturbance of breeding, feeding or roosting birds from elevated levels of above water noise, from 

both drilling, rock breaking and blasting regime, and dredging; 
• Disturbance of breeding, feeding or roosting birds from elevated levels of below water noise, from 

both drilling, rock breaking and blasting regime, and dredging; 
• Decreased food availability due to temporary sediment plumes in the berths in Bluff Harbour, and 

adjacent to the sediment disposal site; 
• Temporary reduction in available feeding habitat due to removal of prey substrate and disturbance, 

changes in prey distribution and increased vessel activity in the area causing disturbance to 
foraging birds; and 

• Direct impacts from the underwater blasting, including injury or death. 
 
The key species of concern identified by Eco-Vista is little penguin owing to the existence of suitable 
breeding habitat as well as suitable moulting areas in and around Bluff Harbour.  
 
 

 

12 Indirect ecosystem effects on marine mammals due to potential food-web alterations. 
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Breeding occurs from August through to February followed by a two-week post breeding moult. The 
most sensitive time for breeding pairs is during the chick provisioning period between October and 
December which is outside of the capital dredging work programme. Eco-Vista note that during the 
breeding season adult little penguins travel to and from their breeding burrows during sunrise and sunset 
hours. The restriction of drilling, rock breaking and blasting to daylight hours as proposed by South Port 
is therefore unlikely in the opinion of Eco-Vista, to have a significant impact on penguins coming and 
going from their breeding sites as the proposed work hours will greatly reduce interactions or exposure 
to these activities. Eco-Vista add that if penguins find the level of disturbance greater than what they are 
prepared to tolerate it is likely they will avoid breeding in the vicinity of the Port and find another location 
where there is less disturbance.  
 
Eco-Vista consider elevated noise levels from drilling, rock breaking and blasting is also unlikely to cause 
significant harm to moulting penguins particularly those moulting in burrows near the port where they 
are accustomed to noise related disturbances. 
 
The effects of drilling, rock breaking and blasting as assessed by Eco-Vista, will create noise at levels 
that will interfere with foraging at varying distances up to approximately 2 km depending on the activity 
and blasting scenarios. Eco-Vista advise that the areas of noise impact from these activities represent 
relatively small proportions of the foraging range of little penguins which Eco-Vista states is mainly within 
10 km of their breeding site.   
 
Eco-Vista recommend that the marine mammal observation programme as proposed by South Port 
includes little penguin and other diving birds. This would ensure cessation of blasting if little penguins 
and other diving birds are observed within the TTS marine mammal (OW) observation zone by the 
MMOs. Eco-Vista also support the proposed use of warning blasts and soft starts at the commencement 
of the blasting programmes to deter these birds from the blast zones where they are at risk from injury 
or mortality. 
 
Shags, gulls and terns are also likely to be affected by the works according to Eco-Vista due to effects 
outlined above. Eco-vista also recommends cessation of blasting if these birds are observed by the 
MMOs. 
 
The other seabird categories: waterfowl, albatross, petrels, shearwaters and their allies, herons and 
shorebirds are considered by Eco-Vista as less at risk from drilling, rock breaking and blasting activities.  
This is due to their known distributions, habitat requirements, the low above surface modelled noise 
levels associated with dredge operations and mitigation measures proposed by South Port around 
timing of dredging of fine sediments to protect feeding habitat around the upper harbour and Awarua 
Bay.  
 
Eco-Vista note that the sediment plumes generated during dredging of the berth basins and disposal 
represent a very small portion of the potential foraging range of the affected seabirds, including 
penguins.  
 

5.7. Effects on Coastal Water Quality 

The dredging and discharge of the finer sediment or silts from the berth basins will generate a sediment 
plume around the TSHD vessel resulting in elevated turbidity levels in the water column.  

By comparison the discharge of dredged sediment from the swinging basin which comprises 
predominately sand, is expected to resettle to the seabed without resulting in the generation of a 
significant sediment plume or turbidity levels elevated beyond naturally occurring levels. 

Sediment mobilisation and distribution mapping undertaken by e3s shows that the sediment plume 
arising from the dredging and disposal of the finer sediment will be rapidly dispersed on the ebb tide out 
into Foveaux Strait. Based on this mapping exercise, turbidity levels are expected to decrease rapidly 
beyond the berth dredging and disposal sites due to rapid mixing caused by tidal currents and wave 
action. 
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Table 5-1 below summarises the People and Aquatic Life Water (P & AL) Standards which are required 
to be met under the RCP after reasonable mixing of any contaminants or water within the receiving 
water and disregarding the effect of any natural perturbations that affect the water body.  Commentaries 
or matters of discretion are provided with respect to each standard to assist in determining the effects 
of the proposed dredging and deposition operations on coastal water quality. These matters of discretion 
draw in particular on the sediment mobilisation and distribution mapping and sediment contaminant 
analysis undertaken by e3s. 
 

Table 5-1:  People and Aquatic Life Water Standards   
 

Standard Commentary 

The natural temperature of the water shall not be 
changed by more than 3º Celsius and the natural 
temperature of the water shall not exceed 25º 
Celsius. 

The temperature of the water at the disposal sites 
is unlikely to be affected by the discharge 
(disposal) of dredged sediment and rock. 

 

Any pH change and/or discharge of a 
contaminant into water or water into water or onto 
the seabed shall not result in a loss of biological 
diversity or a change in community composition. 

The composition of the benthic communities at 
the sediment disposal site as analysed by e3s is 
comparable to the composition of the sediment to 
be dredged from the swinging basin and berth 
basins. e3s have assessed that the disposal of 
sediment and rock will not change the 
composition of the benthic infaunal and epifaunal 
communities at these sites (refer Section 5.3). 

 

The concentration of dissolved oxygen shall not 
exceed 80% of saturation concentration. 

The discharge of dredged sediment and 
fragmented rock is not expected to affect the 
percentage saturation of dissolved oxygen in the 
harbour or in the coastal waters at the sediment 
and rock disposal sites. 

 

Fish and aquatic organisms shall not be rendered 
unsuitable for human consumption by the 
presence of contaminants. 

Sediment sampling undertaken by e3s found that 
contaminants concentrations within the sampled 
sites in Bluff Harbour and the disposal site are 
well under ANZG (2018) DGV guidelines. These 
trigger values are conservative criteria for water 
or sediment quality that, if complied with, should 
ensure environmental values are protected. 

 

There shall be no undesirable biological growths 
as a result of any discharge of a contaminant into 
the water. 

Sediment sampling undertaken by e3s at the 
sediment disposal site did not detect any 
undesirable growths that could potentially be 
attributed to the discharge of sediment dredged 
from the harbour berths.  

Is this actually a discharge of a contaminant?   
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Aquatic life is not adversely affected by the taking 
of any physical, chemical or biological constituent 
from the water. 

Not applicable. 

Visual clarity is not to be diminished by more than 
20 percent. 

Sediment mobilisation and distribution mapping 
undertaken by e3s indicates that sediment 
plumes arising from the disposal of fine 
sediments (silts) dredged from the berth basins 
will rapidly disperse due to the tidal currents and 
wave action (refer Appendix D to the marine 
effects assessment that forms Appendix 6 to the 
application).  Visual clarity beyond the dredged 
areas and sediment disposal site is likely to be 
diminished by more than 20% but only in the 
immediate vicinity of the TSHD.  

 

The water shall not be rendered unsuitable for 
bathing by the presence of contaminant. 

The results of analysis of sediment samples 
collected by e3s in Bluff Harbour and at the 
disposal site show sediment contaminant 
concentrations were for the most part below the 
Australia and New Zealand Fresh and Marine 
Water Quality Guidelines (2018) (ANZG) 
threshold levels for 95% species protection.   

 

The water shall not be altered in those 
characteristics which have direct bearing upon 
cultural or spiritual values. 

The cultural impact assessment, Te Tangi a Tuira 
and statutory acknowledgement highlight the 
importance of Bluff Harbour and inshore waters 
where the disposal sites are located as 
supporting mahinga kai resources.  The marine 
effects assessment prepared by e3s 
recommends that dredging of the finer sediments 
in the berth 5 & 6 basin occurs during outgoing 
ebb tides to prevent suspended sediment 
generated during dredging from adversely 
affecting culturally important areas in the upper 
reaches of Bluff Harbour.  

 

The effects of dredging and disposal of soft sediment on coastal water quality is assessed as minor on 
the basis of the degree of mixing of the receiving waters as assessed by e3s and OCEL especially at 
the disposal site, the low proportion of fine silts in the dredged sediment, the low concentration of 
measured contaminants in the dredged sediment and the lack of discernible effects on the composition 
of the benthic infaunal and epifaunal communities following previous dredging and disposal activities. 

It is expected that the zone of reasonable mixing will be limited to an area of coastal water immediately 
surrounding the TSHD when discharging dredged soft sediment. Sediment with a high silt fraction is 
expected to be rapidly mixed in the water column beyond the TSHD as assessed by e3s and OCEL.   
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5.8. Effects on Natural Character and Landscape Values  

The effects of the proposed dredging activities on natural character and landscape values as well as 
visual effects have been assessed by Mike Moore Landscape Architect (MMLA) with respect to Bluff 
Harbour the Tiwai Point Open Coast.  The effects assessment has been undertaken in terms of 
biophysical integrity and natural process effects and sensory experiential effects. 

The effects of the dredging related activities (channel deepening, presence of dredges, the generation 
of water boils from blasting and sediment plumes generated during dredging and disposal of dredged 
sediment) on the natural character of Bluff Harbour and the Tiwai Point Open Coast have been assessed 
by MMLA as low. MMLA attribute this low score to: 

• the highly modified environment of Bluff Harbour and its proximity to the work sites;  
• the absence of any impacts on the shoreline or terrestrial environment; 
• the short term and transient nature of the blasting and dredging activities;  
• modifications by previous blasting and dredging operations; 
• minimal impacts on tidal flows, as reported by OCEL (Appendix 5);  
• the short duration of water boil effects; and, 
• rapid dispersion of sediment plumes due to the nature of the local tidal currents and high energy 

wave climate beyond the harbour. 

MMLA assessed adverse landscape character effects of the dredging activities in Bluff Harbour and 
disposal activities off the Tiwai Point Open Coast as very low to minimal respectively. MMLA attribute 
the low level of landscape character effect on: 

• the capacity of the highly modified Bluff Harbour and wider Tiwai Point coastal environment 
setting to absorb change; 

• the temporary nature of the effects associated with the dredging works, including temporary 
adverse of sediment plumes on water quality due to rapid dispersion;  

• the presence of dredge vessels in an area of significant shipping activity;   
• the general lack of visibility of the sediment and rock disposal sites offshore from the Tiwai 

Peninsula Beach; and, 
• minimal modification to the naturalness of the seabed at the disposal sites. 

MMLA has determined the proposed dredging works will have no long term visual effects owing to the 
transient nature of the works. MMLA add that the presence of dredge vessels, water boil effects and 
sediment plumes will not appear out of place, and nor are they inappropriate in the context of a working 
port environment. 

5.9. Airborne Noise Effects  

Noise levels generated from the operation of a rock breaker and drilling and dredging machinery and 
air-overpressure noise levels from underwater blasting that will be experienced by Bluff residents and 
other receivers have been predicted by the Styles Group (SG) using computer noise modelling software.  

The dredging noise will consist of two elements, noise generated from the hydraulic system on the 
backhoe dredger and noise generated during the loading of fragmented rock into the split hopper barge. 
The hydraulic drilling noise experienced by the receivers will be similar to a pile driving sound. 

The noise level predictions, including blast overpressure levels were assessed using the guideline limits 
for works of a long term duration prescribed under the construction noise standard NZS 6803. The 
primary focus of the noise assessment is the night time noise levels received by the nearest residential 
receivers on Marine Parade during dredging. Analysis of wind data was undertaken as meteorological 
conditions influence the noise predictions.  

Drilling noise levels are predicted by SG to range from 56 to 60 dB LAeq at the Marine Parade residents 
which achieve compliance with the noise standard during the day from 0730 to 1800 Monday to 
Saturday. On the basis of these predictions drilling and hence blasting activities are recommended to 
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be restricted to these hours owing to the exceedance of the NZS 6803 night time noise limit of 45 dB 
LAeq. NZS 6803 provides for noise levels up to 70 dB LAeq  at residential and rural receivers during the 
day time.  

SG have assessed the “worst case” above water noise emissions from a rock breaker on land-based 
receivers.  The highest noise level arising from the rock breaker on the receivers as predicted by SG is 
58 dB LAeq when the rock breaker is operating continuously close to the Bluff receivers in meterological 
conditions that enhance propagation of noise towards Bluff. SG note this complies comfortably with the 
NSZ6803 standard of 70 dB LAeq during the daytime (0730 -1800). SG expect that noise generated from 
machinery operating underwater will be at least 10 dB lower than the same operation above water. 
Further details are provided in an advice note to South Port (Appendix 25). 

Dredging noise levels are predicted to be 45 dB LAeq at three residences on Marine Parade when 
meteorological conditions impede noise propagation towards Bluff, i.e., when the wind blows from 
between 180 degrees and 315 degrees at speeds over 1 m/s.  All other residences will receive noise 
levels no greater than  45 dB LAeq. When conditions assist propagation towards Bluff, the predicted noise 
levels received at 23 residences on Marine Parade range from 46 to 50 dB LAeq for various dredging 
positions in the entrance channel. These noise levels are predicted to occur on approximately 59% of 
the total number of nights that dredging may take place. SG recommend that a Project Noise Standard 
of 50 dB LAeq. is accordingly applied to night time dredging activities. 
 
With respect to the TSHD dredging activities, SG have assessed the noise levels from the vessel will 
be compliant with the project noise standard due to an operational separation distance of at least 300 
metres from any noise sensitive receiver in Bluff.  
 
Overall SG advise that daytime noise levels for all project activities, including rock breaker operations, 
drilling and dredging will comply with the guidelines noise limits set out in NZS 6803. 

Above water blast overpressure levels were calculated by SG for the three blasting scenarios as 
described in Section 5.4.1 using the criteria in the Australian Standard AS2187:2 – 2006 Explosives - 
Storage and Use.  These calculations showed that blast overpressure predictions are significantly below 
the recommended limit in NZS 6803 of 120dBC irrespective of the attenuating influence of the water 
column. SG conclude the airborne noise effects of blasting to be negligible.  
 
In regards to the night time noise levels predicted during dredging that exceed 45 dB LAeq at some 
residential receivers in Bluff and the potential for sleep disturbance, SG recommend the following 
specific noise mitigation measures: 
 

• The backhoe dredger must be fitted with a high quality muffler to reduce the overall excavator 
noise levels to no greater than 66 dB LAeq  when measured at 50 m from the loudest side of the 
excavator; 

• The hopper barge must be lined with timber or some other lining that prevents rocks from 
impacting on any steel; 

• All drilling and dredging equipment should be regularly maintained (e.g. lubrication, and repair 
of winches, generators) to lessen above surface noise production; and 

• When backhoe dredging work commences at night, the consent holder should communicate 
effectively with the residents, predominately along Marine Parade. The communication should 
ensure that residents know about the timing and duration of night work that will be audible in 
some meteorological conditions, and that closing bedroom windows will assist in reducing noise 
levels.  

 
For the avoidance of doubt, SG note the noise level predictions demonstrate that a reasonable internal 
noise level will be achieved, even with windows partially open for cooling and ventilation.   SG add that 
South Port is not relying on the occupants of dwellings to close their windows to achieve a reasonable 
internal noise level. 
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5.10. Vibration Effects  

The detonation of an explosive charge in a drilled hole produces pressure waves in the surrounding rock 
which, as they propagate, form seismic waves and vibration waves as described by OCEL (Appendix 
4). For the blasting works in the harbour channel accurate prediction of the vibration levels onshore, as 
measured in peak particle velocity (PPV) is integral in assessing the potential for structural damage, 
according to OCEL. Using a simple formula incorporating the weight of the explosive charges per delay 
and distance from the detonation point, OCEL assessed the likely PPV as 0.53 mm/sec at the nearest 
house, approximately 350 m for the closest blasting location.  The calculated PPV as reported by OCEL 
is well below the PPV limit set by the German Standard DIN 4150-3 (1999) for dwellings.   

While the predicted ground vibrations are well below the standard limit set for structural damage, the 
ground vibrations caused by blasting may be felt by Bluff residents especially those whose dwellings 
are situated closer to the harbour entrance channel. In order to reduce this inconvenience, South Port 
will endeavour to co-ordinate the timing of blasting to occur at similar times of the day.   

5.11. Effects on Marine Farms 
 
Environment Southland has advised that there are currently no marine farms in operation in Bluff 
Harbour. Aquaculture relates activities are limited to temporary placement of crayfish holding pots in the 
harbour as noted in Section 3.6. Effects on the crayfish holding pots can be avoided by dredging of the 
5 and 6 berth basins during outgoing ebb tides to ensure the mobilised fine sediments do not migrate 
towards any crayfish holding pots and are instead rapidly flushed from the harbour.  

5.12. Effects on Navigation and Recreational Values 

Feedback received during consultation with the Bluff Yacht Club and Greenpoint Yacht Club indicate 
that any potential effects of the blasting and dredging operations on regattas and informal boat 
movements can be managed appropriately through advance notices issued by South Port. The club 
members consulted suggest such notices could be provided via email, facebook posts, LED mounted 
signage at the ramps and other conspicuous locations and the Coastguard radio channel.   

South Port propose to restrict navigation in the channel 30 minutes before and after each blast. In 
consideration of the feedback received from the yacht clubs, South Port will provide forward notice of 
each blast event to all vessel owners, both commercial and recreational, divers and other fisherman as 
well as the general public through posts on the South Port facebook page and website, on appropriate 
VHF Marine Channels and on electronic variable message signs (VMS) strategically placed around 
Bluff.    

Public access to the foreshore areas including popular sections of shoreline along Marine Parade will 
not be restricted over the duration of the project.  
 
Further details on these notification measures are provided the Harbour User Communication Plan 
provided in Appendix 17. 
 
With respect to long term effects on navigation and recreational values, South Port do not envisage a 
significant increase in the frequency of vessel movements following completion of the capital dredging 
campaign. South Port expect that some exporters may be able to load more cargo on the vessels 
thereby reducing the number of certain vessels calling at the port. Cargo volumes are projected to 
increase by 300,000 tonners/year which will be mostly accommodated in existing vessels. It is important 
to note that there is no limit on the number of vessels that South Port handles. 
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5.13. Effects of Climate Change 

Climate change has the potential to affect harbour operations in the future. Likely impacts of climate 
change include rising sea levels and more frequent extreme weather events13. The frequency of 
extremely windy days in Southland are likely to increase by between 2 and 7 percent with a greater 
increase in the frequency of westerly winds along with an increase in storm intensity.14 

OCEL report (Appendix 5) that climate change and associated sea level rise and storm event frequency 
and intensity will increase the energy of the wave environment outside the harbour. OCEL add that this 
increase in the energy of the wave environment will further energise the wave driven coastal processes, 
increasing the strength of the littoral drift and beach erosion in storm events.  The effects will only impact 
on the beaches to the east of the harbour entrance, whereas the rock shorelines to the west will be 
unaffected.  OCEL note that the effects of climate change on the beaches will be compensated by the 
beach nourishment effect of disposing of the dredged material in the existing disposal site close to the 
shoreline of the Tiwai Peninsula and thus providing a buffer against coastal erosion. OCEL consider the 
effect of beach nourishment will be positive and will assist in mitigating the effects of sea level rise and 
beach erosion. 

In the absence of the proposed channel entrance deepening works, vessel passage through the channel 
entrance could become more hazardous in the future due to a more energised wave environment. 
Deepening of the entrance channel as proposed by South Port is expected to improve vessel navigation 
and crew safety and is therefore likely to assist in offsetting the effects of increase in the frequency and 
intensity of storm events due to climate change. 

The project will potentially reduce effects of climate change by improving navigational safety in the 
entrance channel while deposition of soft sediment at the disposal site will provide a buffer against 
coastal erosion along the Tiwai Peninsula foreshore.  

5.14. Effects on Cultural Values 

The cultural impact assessment (CIA) prepared by Te Ao Marama draws attention to the potential for 
dredging, blasting of soft and rocky habitat to significantly affect mana whenua values, rights and 
interests, including effects on the spiritual value of water and effects on mauri. Te Ao Marama note that 
the physical modification of the seabed which creates sediment plumes increases turbidity which in turn 
can have adverse effects on water quality and mahinga kai species. This includes the disposal of dredge 
spoil to sea which results in the loss of benthic habitat, which can also impact mahinga and other values 
as a result of increased sediment in the water and on the seabed.  

In the CIA Te Ao Marama refer to previous development activities, mainly reclamation projects that has 
already significantly affected Ngāi Tahu rights, values and interests. Te Ao Marama add that Ngāi Tahu 
values, rights and interests need to be respected when dealing with any activity that poses risks. These 
values and beliefs are central to Ngāi Tahu existence. Any impact upon one value will impact upon all 
values including and inevitably putting the health and wellbeing of humans at risk.  

In response to the CIA, South Port met with Te Rūnanga o Awarua to discuss the issues highlighted in 
the document. It was jointly agreed that a MOU will be developed to address effects of port operations, 
including the proposed capital dredging project on cultural values, rights and interests.  The MOU will 
set out the means of achieving the following outcomes: 
 
• Awarua (Bluff Harbour) can be a port and provide for mahinga kai and tauranga waka, and that 

there are shared obligations to improve harbour health in terms of cultural use. 
• South Port Ltd supports Te Rūnanga o Awarua in creating a pathway to enhance the harbour in 

terms of cultural use. 

 
13 MfE, 2019. 
14 MfE, 2020 
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• Te Rūnanga o Awarua is included in the development of monitoring programmes and reporting 
throughout the capital dredging project. 

• Te Rūnanga o Awarua and South Port Ltd work collaboratively to ensure any scientific monitoring 
requirements support the abundance of mahinga kai species and habitat. 

• Te Rūnanga o Awarua is involved with the development of any Management Plans for the project. 
• Marine mammal observations as documented in this application should include the opportunity for 

Ngai Tahu trained marine mammal observers to undertake this. 
 
Additionally, South Port propose to prepare an impact assessment within the Motupōhue mātaitai under 
the guidance of Te Rūnanga o Awarua in recognition of the cultural sensitivity of this area. This will 
include a baseline assessment and health status monitoring of paua beds and rocky reef habitat. 

5.15. Summary of Effects and Proposed Avoidance and Mitigation Measures 

A summary of the effects of the proposed capital dredging project and the mitigation measures South 
Port propose to undertake in response to these drilling, blasting, dredging and disposal related effects 
are set in Table 5-2. The proposed avoidance and mitigation measures form part of the proposed suite 
of consent conditions set out in Appendix 1.  

While not a requirement under the Fourth Schedule of the Act, a risk assessment matrix is provided in 
Table 5-3 which illustrates the difference in the level of risk pertaining to each effect in the absence of 
mitigation and with the proposed mitigation measures. 
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Table 5-2:  Summary of Effects and Proposed Mitigation Measures 

 

Key effects Proposed avoidance & mitigation measures  Residual level of effect with mitigation 

Effects of noise and 
vibration on the local 
community and 
neighbourhood 

Restricting drilling operations to daytime hours from 7.30 am to 6 pm, Monday to 
Saturday due to night time impacts of above water surface noise from drilling rig on 
Bluff residents. 
 

Less than minor. 

Regular maintenance and up-keep of all drilling and dredging equipment (e.g., 
lubrication and repair of winches, generators) will be undertaken to lessen above 
surface noise production. 

 

South Port will provide advance notice to all commercial shipping organisations and 
water based recreational user groups in Southland through a number of 
communication channels as specified in the Harbour Use Communication Plan 
(Appendix 17). 

  

Effects on harbour 
navigation and 
recreation 

South Port will provide advance notice to all commercial shipping organisations and 
water based recreational user groups in Southland through a number of 
communication channels as specified in the Harbour Use Communication Plan. 

 

Less than minor 

   

Sedimentation effects Dredging of the berth basins where finer sediments occur shall take place during 
outgoing ebb tides to avoid the potential for suspended sediment to migrate into the 
upper harbour and Awarua Bay.  

Less than minor 
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 Finer sediment shall be deposited at the sediment disposal site during outgoing 
tides to avoid sediment affecting the rocky shoreline of the Motupōhue mātaitai. 

 

Effects on coastal 
processes 

 N/A. 

Effects on rocky reef 
habitats 

 N/A. 

Effects on soft sediment 
habitats 

 Minor 

Effects on fish Drilling and blasting will occur between February and September to avoid peak 
feeding and breeding times in the harbour given that a number of species migrate 
from the coastal zone to offshore or northern waters during the late autumn to winter 
months. 

 

Minor 

A ‘warning’ open water blast of low peak pressure will be set off to remove fish from 
the entrance channel area before each blasting operation commences. This will be 
undertaken in conjunction with a ‘soft start’, whereby blasting effort begins at a lower 
rate and increases over the individual operation. 

Drilling, blasting and dredging operations will cease for a minimum of half an hour 
at dawn and dusk each day which correspond to peak feeding times. 
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Effects on seabirds A ‘warning’ open water blast of low peak pressure will be set off to remove penguins, 
cormorants/shags and other seabirds from the area before each blasting operation 
commences. This will be undertaken in conjunction with a ‘soft start’, whereby 
blasting effort begins at a lower rate and increases over each blasting event. 

These mitigation measures will be supported by monitoring of the MMOZ that 
applies to Otariids (seals) to ensure blasting does not occur if seabirds are observed 
in the observation zone. 

 

Minor 

Effects of invasive 
species 

In accordance with the biofouling management plans prepared by the dredge 
operators (Appendices 14 & 15), the dredge operators shall provide a list of 
management actions undertaken, including inspections of vessels for fouling 
organisms in advance of arrival at Bluff Harbour.  

Less than minor 

   

Physiological injury due 
to underwater noise 
generated during rock 
breaking and blasting 
operations. 

Rock breaking and blasting will be limited to the period 1 February to 30 September 
to avoid the late spring and summer months when marine mammals are more likely 
to enter the harbour. 

 

Less than minor 

 Direct on-site monitoring of the MMOZs for each marine mammal group (Low 
frequency cetaceans, Medium frequency cetaceans, High frequency cetaceans and 
Otariids) by marine mammal observers to ensure rock breaking and blasting does 
not occur if marine mammals are observed in the MMOZs. Further details are 
provided in the marine mammal management plan (Appendix 9). 
 

Physiological injury due 
to underwater noise 
generated during drilling 
and dredging operations 
and from eco-sounders. 

Regular maintenance and up-keep of all dredging equipment and vessel (e.g., 
lubrication and repair of winches, generators) will be undertaken to lessen 
underwater noise production. 

 

Less than minor 
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Behavioural disturbance 
caused by underwater 
noise generated; 

 

 

 

• by blasting Direct on-site monitoring of the MMOZs for each marine mammal group (Low 
frequency cetaceans, Medium frequency cetaceans, High frequency cetaceans and 
Otariids) by marine mammal observers to ensure blasting does not occur if marine 
mammals are observed in the MMOZs. Further details are provided in the marine 
mammal management plan. 

 

Less than minor 

• during drilling and 
dredging 

Regular maintenance and up-keep of all dredging equipment and vessel (e.g., 
lubrication and repair of winches, generators) will be undertaken to lessen 
underwater noise production. 

 

Negligible 

• due to presence of 
vessels 

Project induction around appropriate vessel operator behaviour around marine 
mammals. 

 

Negligible 

• due to moderate to 
fast moving vessels 

Project induction around appropriate vessel operator behaviour around marine 
mammals. 

 

Negligible 

Presence of sediment 
plumes 

None.  

Habitat exclusion and or 
displacement due to 
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underwater noise 
generated from:  

 

• blasting Direct on-site monitoring of TTS MMOZs for each marine mammal group (Low 
frequency cetaceans, Medium frequency cetaceans, High frequency cetaceans and 
Otariids) by marine mammal observers. Further details are provided in the marine 
mammal management plan. 

 

Less than minor 

• during drilling Direct on-site monitoring of TTS MMOZs for each marine mammal group (Low 
frequency cetaceans, Medium frequency cetaceans, High frequency cetaceans and 
Otariids) by marine mammal observers. Further details are provided in the marine 
mammal management plan. 

 

Less than minor 

• due to moderate to 
fast moving vessels 

Project induction around appropriate vessel operator behaviour around marine 
mammals. 

 

Negligible 

• during dredging None.  

• due to presence of 
vessels 

None.  

• due to eco-sounders None.  

Presence of sediment 
plumes 

None.  

Entanglement due to 
loose or slack lines, 

Avoid loose ropes or lines dangling between the tug and hopper barges due 
passage to the offshore rock disposal site. 

Negligible 



 
 

RC Application - Bluff Harbour Capital Dredging Proposal 

 

57 

 

 
BEALE  
CONSULTANTS 
 

rubbish and marine 
debris. Ensuring there is only one riser line for the detonation wires for blast event. 

Ensuring proper waste management is in place. 

 

Vessel strike due to fast 
moving vessels 

Project induction around appropriate vessel operator behaviour around marine 
mammals, including adoption of best boating practice guidelines for marine 
mammals including speed limits to further reduce any chance of mortality from 
vessel strikes. 

 

Negligible 

Direct toxic effects due to 
sediment plume 

None recommended due to low levels of contaminants in the dredged sediment and 
inherently low rate of direct uptake by marine mammals. 
 

Negligible 

Indirect toxic effects due 
to sediment plume 

 

None recommended due to low levels of contaminants in the dredged sediment and 
prey species and short time marine mammals spend in the disposal area. 

 

Negligible 

Trophic effects due to 
sediment deposition and 
underwater noise from 
drilling, blasting and 
dredging. 

 

None recommended as the effects of sediment deposition and underwater noise on 
mortality or displacement of prey species is likely to be low or highly localised.  This 
is due to the modified nature of the disposal area while any mortality of prey species 
will be offset by stock from outside area of effect. 

 

Negligible 

Effects on Coastal Water 
Quality 

Dredging of the berth basins where finer sediments occur shall take place during 
slack and outgoing tides to avoid the potential for suspended sediment to migrate 
into the upper harbour.  

 

Less than minor 



 
 

RC Application - Bluff Harbour Capital Dredging Proposal 

 

58 

 

 
BEALE  
CONSULTANTS 
 

Fine sediment dredged from the berth basins shall be deposited at the sediment 
disposal site during outgoing ebb tides to ensure sediment suspended in the water 
column is rapidly dispersed and transported out into Foveaux Strait. 

 

The employment of a “Green Valve on the TSHD to reduce turbidity in the harbour 
during the dredging operations by facilitating settlement of the suspended sediment 
onto the seabed close to the dredging area as opposed to being carried towards 
the surface.  

 

Effects on Marine 
Aquaculture Operations 

Dredging of the berth basins where finer sediments occur shall take place during 
outgoing ebb tides to avoid the potential for suspended sediment to migrate into the 
upper harbour where crayfish pots may be placed on a temporary basis (refer Figure 
3-5).  

 

Less than minor 

Effects on Cultural 
Values 

An MOU is to be established between South Port and Te Runanga o Awarua that 
sets in place shared obligations that ensures improvement in the health of Bluff 
Harbour (Awarua) for cultural use, including for mahinga kai and tauranga waka. 

 

Less than minor 

 
  



 
 

RC Application - Bluff Harbour Capital Dredging Proposal 

 

59 

 

 
BEALE  
CONSULTANTS 
 

Table 5-3:   Risk Assessment Matrix. 
 

This risk matrix provides a visual representation of the level of risk the proposal poses to the coastal environment.  The matrix is similar to other risk matrices in 
providing a comparison between the level of risk that the proposal poses to the coastal environment in the absence of mitigation versus the level of risk when 
mitigation measures are in place, as proposed in this application.  

The level of risk associated with each category of effect listed in Table 5-2 is colour coded in accordance with the risk level table below. Each effect was 
evaluated by South Port in terms of likelihood of the effect occurring and the consequence of that effect occurring with and without mitigation.  These are 
specified in the respective pre-mitigation and post mitigation cells in the risk matrix. 

 

Risk Level Table 

Likelihood Consequences 

 Insignificant Minor Moderate Major Catastrophic 

Almost certain      

Likely      

Moderate      

Unlikely      

Rare      

Green, Low Risk:  Yellow, Moderate Risk:  Red, High Risk 
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Risk Pre-mitigation Mitigation Measures Post mitigation as proposed in 
this application 

Effects on dredged sediment 
deposition and channel 
deepening on coastal processes 

 None required.  

Effects on marine ecology in the 
absence of any restrictions on the 
programming of the works. 

 Restricting the drilling, rock breaking, blasting and 
dredging activities to the period 1 February to 30 
September. 

 

Likelihood = Unlikely 
Consequence = Major 

Likelihood = Rare 
Consequence = Minor 

Likelihood = Unlikely 
Consequence = Minor 

Likelihood = Unlikely 
Consequence = Minor 
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Effects of noise and vibration on 
the local community and 
neighbourhood that will generate 
annoyance and potentially 
generate adverse reaction. 

 

 

 

 

 

 

 

Li 

Restricting drilling operations to daytime hours from 
7.30 am to 6 pm, Monday to Sunday due to night time 
impacts of above water surface noise from drilling rig on 
Bluff residents. 

Regular maintenance and up-keep of all drilling and 
dredging equipment (e.g., lubrication and repair of 
winches, generators) will be undertaken to lessen above 
surface noise production. 

South Port will provide advance notice to all commercial 
shipping organisations and water based recreational 
user groups in Southland through a number of 
communication channels as specified in the Harbour 
Use Communication Plan (Appendix 17). 

  

 

Effects on harbour navigation and 
recreation 

 

 

 

 

 

South Port will provide advance notice to all commercial 
shipping organisations and water based recreational 
user groups in Southland through a number of 
communication channels as specified in the Harbour 
User Communication Plan 

 

Sedimentation Effects  

 

 

Dredging of the berth basins where fine sediments 
occur shall take place during outgoing ebb tides to avoid 
the potential for suspended sediment to migrate into the 
upper harbour and Awarua Bay. 

Finer sediment shall be deposited at the sediment 
disposal site during outgoing tides to avoid sediment 
affecting the rocky shoreline of the Motupōhue mātaitai. 

 

Likelihood = Likely 
Consequence = Moderate 

Likelihood = Rare 
Consequence=Minor 

 

Likelihood = Likely 
Consequence = Moderate  

Likelihood = Rare 
Consequence=Less than minor 

 

Likelihood = Unlikely 
Consequence=Less than minor 

 

Likelihood = Almost certain 
Consequence = Major 
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Sediment contamination concentrations are largely well 
below ANZG (2018) guidelines for the protection of 
aquatic health.  

 

Effects of drilling and blasting 
activities on fish 

 

 

 

 

 

 

 

 

Drilling and blasting will occur between February and 
September to avoid peak feeding and breeding times in 
the harbour. A number of fish species migrate from the 
coastal zone to offshore or northern waters during the 
late autumn to winter months. 

A ‘warning’ open water blast of low peak pressure will 
be set off to remove fish from the entrance channel area 
before each blasting operation commences. This will be 
undertaken in conjunction with a ‘soft start’, whereby 
blasting effort begins at a lower rate and increases over 
the individual operation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Effects of drilling and blasting on 
seabirds 

  

The proposed timing of the drilling and blasting 
programme from early February to late September is 
mostly outside of the breeding season for little penguin, 
shore birds, gulls and cormorants/shags. 

 

Likelihood = Almost certain 
Consequence = Major  Likelihood = Unlikely 

Consequence=Minor 
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A ‘warning’ open water blast of low peak pressure will 
be set off to remove penguins, cormorants/shags and 
other seabirds from the area before each blasting 
operation commences. This will be undertaken in 
conjunction with a ‘soft start’, whereby blasting effort 
begins at a lower rate and increases over each blasting 
event. 

These mitigation measures will be supported by 
monitoring of the MMOZ that applies to Otariids (seals) 
to ensure blasting does not occur if seabirds are 
observed in the observation zone. 

 

 

 

Effects of invasive species  

 

 

In accordance with the biofouling management plans 
prepared by the dredge operators (Appendices 14 & 
15), the dredge operators shall provide a list of 
management actions undertaken, including inspections 
of vessels for fouling organisms in advance of arrival at 
Bluff Harbour.  

 

 

 

Physiological injury to marine 
mammals due to underwater 
noise during blasting operations 

 Blasting will be limited to the period February to 
September to avoid the late spring and summer months 
when marine mammals are more likely to enter the 
harbour. 

Direct on-site monitoring of the MMOZs for each marine 
mammal group (Low frequency cetaceans, Medium 
frequency cetaceans, High frequency cetaceans and 
Otariids) by marine mammal observers to ensure 
blasting does not occur if marine mammals are 

 

Likelihood = Almost certain 
Consequence = Major  

Likelihood = Rare 
Consequence=Minor 

 

Likelihood=Likely 

Consequence=Major 

Likelihood=Rare 
Consequence=Less than minor 

Likelihood = Moderate 
Consequence = Major 

Likelihood = Rare 
Consequence=Less than minor 
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observed in the MMOZs. Further details are provided in 
the marine mammal management plan (Appendix 9). 

 

Physiological injury to marine 
mammals due to underwater 
noise during drilling and dredging 
operations and from eco-
sounders 

 Regular maintenance and up-keep of all dredging 
equipment and vessel (e.g., lubrication and repair of 
winches, generators) will be undertaken to lessen 
underwater noise production. 

 

 

Behavioural disturbance to marine mammals caused by underwater noise generated by: 

Blasting  Direct on-site monitoring of the MMOZs for each marine 
mammal group (Low frequency cetaceans, Medium 
frequency cetaceans, High frequency cetaceans and 
Otariids) by marine mammal observers to ensure 
blasting does not occur if marine mammals are 
observed in the MMOZs. Further details are provided in 
the marine mammal management plan. 

 

 

 

 

 

 

 

Drilling and dredging  

 

Regular maintenance and up-keep of all dredging 
equipment and vessel (e.g., lubrication and repair of 
winches, generators) will be undertaken to lessen 
underwater noise production. 

 

 

 

 

Presence of vessels  Project induction around appropriate vessel operator 
behaviour around marine mammals. 

 

Likelihood=Unlikely 
Consequence=Less than minor 

Likelihood=Unlikely 
Consequence=Less than minor 

Likelihood=Moderate 
Consequence=Moderate 

Likelihood=Rare 
Consequence=Less than minor 

Likelihood=Unlikely 
Consequence=Less than minor 

Likelihood=Rare 
Consequence=Less than minor 

Likelihood=Moderate 
Consequence=Less than minor 

Likelihood=Rare 
Consequence=Less than minor 
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Moderate to fast moving vessels  Project induction around appropriate vessel operator 
behaviour around marine mammals. 

 

 

Habitat exclusion and/or displacement of marine mammals due to underwater noise from: 

Blasting  Direct on-site monitoring of TTS MMOZs for each 
marine mammal group (Low frequency cetaceans, 
Medium frequency cetaceans, High frequency 
cetaceans and Otariids) by marine mammal observers. 
Further details are provided in the marine mammal 
management plan. 

 

 

Drilling   

 

Direct on-site monitoring of TTS MMOZs for each 
marine mammal group (Low frequency cetaceans, 
Medium frequency cetaceans, High frequency 
cetaceans and Otariids) by marine mammal observers. 
Further details are provided in the marine mammal 
management plan. 

 

 

Due to moderate to fast moving 
vessels 

 Project induction around appropriate vessel operator 
behaviour around marine mammals. 

 

 

 

Dredging   None recommended.  

Likelihood=Unlikely 
Consequence=Less than minor 

Likelihood=Likely 
Consequence=Moderate 

Likelihood=Unlikely 
Consequence=Minor 

Likelihood=Rare 
Consequence=Less than minor 

Likelihood=Rare 
Consequence=Less than minor 

Likelihood=Unlikely 

Consequence=Minor 

Likelihood=Rare 

Consequence=Less than minor 

Likelihood=Rare 
Consequence=Less than minor 
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Presence of vessels 

 

 

 None recommended.  

Eco-sounders 

 

 

 None recommended.  

Effects of sediment plumes on 
marine mammals 

 

 

 

None recommended.  

Entanglement of marine 
mammals due to loose or slack 
lines, rubbish and marine debris. 

 

 

 

Avoid loose ropes or lines dangling between the tug and 
hopper barges due passage to the offshore rock 
disposal site. 

 

Ensuring there is only one riser line for the detonation 
wires for each blast event. 

 

Ensuring proper waste management is in place. 

 

 

 

 

 

 

Likelihood=Unlikely 

Consequence=Less than minor 

Likelihood=Unlikely 

Consequence=Less than minor 

Likelihood=Rare 

Consequence=Less than minor 

Likelihood=Rare 

Consequence=Less than minor 

Likelihood=Unlikely 
Consequence=Less than minor 

Likelihood=Rare 
Consequence=Less than minor 

Likelihood=Unlikely 
Consequence=Less than minor 

Likelihood=Rare 
Consequence=Less than minor 

Likelihood=Unlikely 
Consequence=Major 

Likelihood=Rare 
Consequence=Less than minor 
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Vessel strike due to fast moving 
vessels 

 

 

 

 

Project induction around appropriate vessel operator 
behaviour around marine mammals, including adoption 
of best boating practice guidelines for marine mammals 
including speed limits to further reduce any chance of 
mortality from vessel strikes. 

 

 

Direct toxic effects due to 
sediment plume 

 

 None recommended.  

Indirect toxic effects due to 
sediment plume 

 

 None recommended.  

Trophic effects due to sediment 
deposition and underwater noise 
from drilling, blasting and 
dredging. 

 

 None recommended.  

Effects on Coastal Water Quality  

 

 

 

 

Dredging of the berth basins where finer sediments 
occur shall take place during slack and outgoing tides to 
avoid the potential for suspended sediment to migrate 
into the upper harbour.  

 

Fine sediment dredged from the berth basins shall be 
deposited at the sediment disposal site during outgoing 

 

 

 

 

 

Likelihood=Unlikely 
Consequence=Major 

Likelihood=Rare 
Consequence=Less than minor 

Likelihood=Rare 
Consequence=Less than minor 

Likelihood=Rare 
Consequence=Less than minor 

Likelihood=Rare 
Consequence=Less than minor 

Likelihood=Rare 
Consequence=Less than minor 

Likelihood=Rare 
Consequence=Less than minor 

Likelihood=Rare 
Consequence=Less than minor 

Likelihood = Rare 
Consequence=Less than minor 
 

Likelihood=Likely 
Consequence=Moderate 
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ebb tides to ensure sediment suspended in the water 
column is rapidly dispersed and transported out into 
Foveaux Strait. 

 

The employment of a “Green Valve on the TSHD to 
reduce turbidity in the harbour during the dredging 
operations by facilitating settlement of the suspended 
sediment onto the seabed close to the dredging area as 
opposed to being carried towards the surface.  

 

 

 

Effects on Marine Aquaculture 
Operations 

 

 

 

 

Dredging of the berth basins where finer sediments 
occur shall take place during outgoing ebb tides to avoid 
the potential for suspended sediment to migrate into the 
upper harbour where crayfish pots may be placed on a 
temporary basis (refer Figure 3-5).  

 

No marine aquaculture farms are currently operating in 
Bluff Harbour.   

 

 

Effects on Cultural Values  

 

 

 

 

A draft MOU prepared by Te Runanga o Awarua and 
South Port sets out the mitigation measures jointly 
agreed to that provide for an improvement in the health 
of Bluff Harbour (Awarua) for cultural use, including for 
mahinga kai and tauranga waka. 

 

 

 

 

 

Likelihood = Rare 
Consequence=Less than minor 
 

Likelihood = Rare 
Consequence=Less than minor 
 

Likelihood=Likely 
Consequence=Major 

Likelihood=Likely 
Consequence=Major 
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6. Proposed Monitoring and Reporting Programme 
South Port will undertake a monitoring programme that sits alongside the proposed mitigation measures 

in order to further assess the effects of the project on the coastal environment.   

The programme will be incorporated into a monitoring plan that will be subject to review by Te Rūnanga 

o Awarua and approval of the Consents Manager, Environment Southland prior to the works 

commencing. 

6.1. Marine Environment 

The following monitoring is recommended by e3s in the harbour and at the sediment and rock disposal 

sites: 

Soft Sediment Benthic Monitoring 

 

Soft sediment monitoring shall occur within 3 months of completion of the works for heavy metals, 

polycyclic aromatic hydrocarbons, phosphorus, tributyltin, sulphate and sediment particle size analysis 

at the following sites: 

 

Ø Harbour control site (Easting 1242608.133; Northing 4831600.781);  

Ø Motupōhue mātaitai control site (to be confirmed with Te Rūnanga o Awarua, likely near the 

finalised turbidity meter location); 

Ø Tiwai control site (Easting 1247131.851; Northing 4829218.48); and 

Ø Sediment disposal site (Easting 1246000.422; Northing 4829265.766).    

A report detailing the findings of the sediment monitoring and comparison with the 2014 to 2021 

monitoring results shall be provided to the consenting authority within 3 months of collection of the 

sediment samples.  

Seagrass Monitoring 

 

Seagrass beds health status monitoring shall be undertaken adjacent to the proposed dredging footprint 

pre-, during and post- soft sediment dredging works.  This health status monitoring should include 

sediment particle size analysis, sediment chemistry analysis, seagrass percentage cover and water 

clarity measurements at fixed quadrat locations to allow for comparison. The recommended monitoring 

sites are (NZTM 2000): 

 

Ø Seagrass Control (Easting 1241561.286; Northing 4830051.256); 

Ø Rabbit Island (Easting 1242832.631; Northing 4832323.527); and 

Ø Tiwai Wharf (1244270.155; Northing 4829583.095).  

 

Rocky Reef Benthic Monitoring 

 

Bluff Harbour Entrance Channel 
 

Quantitative benthic monitoring of the seabed shall take place at fixed quadrat locations within the 

blasting zone for epifauna and algal cover and presence of Undaria pinnatifida and other exclusion 

species. Photo quadrats shall be taken and assessed for changes in biomass and species assemblages.  

Monitoring shall be undertaken prior to the works to establish a baseline, then at 3 months, 12 months, 

and annually following completion of the works until the biomass and species assemblages are shown 

to be similar to the baseline assessment. 

 

Rock Disposal Site 

Quantitative benthic monitoring of the rock disposal site shall be taken at fixed quadrat locations for 

infauna, epifauna and algal cover using transects and quadrats. Visual rock stability assessments should 
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also be completed. Monitoring shall be undertaken at 3 months, 12 months and annually for a period of 

5 years following completion of the works. 

A benthic monitoring report including the results of seagrass monitoring, will be provided to the 

consenting authority within three months following each annual survey.   

 

Biosecurity Assessment 

 

This should include epifaunal and algal cover quadrats, a biosecurity assessment and the removal of 

any Undaria pinnatifida, if found. 

 

Motupōue Mātaitai Monitoring 

An Ecological Impact Assessment shall be undertaken within the Motupōhue mātaitai with methodology 

and specific site guidance to be confirmed by Te Rūnanga o Awarua.  

This assessment will include a baseline assessment, health status monitoring of paua beds and rocky 

reef habitat within the proposed site during dredging and as part of a post-dredging assessment.  

 

“Reef Ball” Monitoring Programme 

In addition to the monitoring proposed as part of this application, it is noted that South Port and e3s have 

volunteered to initiate a ‘reef ball’ monitoring programme to quantifiably assess the rate of recolonisation 

and recovery of marine species on hard substrate surfaces with no initial marine habitat. This is to be 

completed as a community project but also aims to assist in the provision of data to validate this 

prediction of blasted rock face recovery timeframes. Although data from the ‘reef ball’ monitoring 

programme is not yet available in support of this application, data will be available prior to the proposed 

commencement of the physical works. 

6.2. Marine Mammals 

South Port is currently undertaking one year of acoustic monitoring of marine mammals prior to work 

commencing to confirm the harbour and harbour entrance do not represent important areas for marine 

mammals. This monitoring commenced on 15 January 2021. A report documenting the acoustic 

monitoring results shall be provided to the consenting authority and the DOC prior to commencement of 

the works. 

The following measures are recommended by the Cawthron Institute in addition to monitoring of the 

MMOZs: 

• Underwater noise levels should be monitored during drilling, blasting and dredging operations to 

verify modelling results. 

• The type and frequency of marine mammals sighted during the works, including any interaction 

shall be recorded by the dredge vessel operators. 

• Any entanglement incidents or near incidents regardless of outcome shall be recorded by the 

dredge vessel operators. In the case of a fatal marine mammal incident, carcass(es) shall be 

recovered and given to the DOC, and further steps taken in consultation with DOC to reduce the 

risk of further incidences.    
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7. Stakeholder Consultation  
 

South Port conducted face to face meetings with representatives from Te Ao Marama, Department of 

Conservation, Forest & Bird, Bluff Community Board, Bluff Yacht Club, Greenpoint Yacht Club and 

Awarua Rowing Club between 9 July and 13 October 2020.  Comments, observations and queries raised 

during these meetings and South Port’s responses are summarised in Table 8-1.  

 

 

Table 8-1: Stakeholder Feedback and South Port’s Responses/Actions 

 

Respondent Comments/Queries South Port’s 
Responses/Actions 

Te Ao Marama Populations of Hector’s dolphins 

observed swimming along the coastline 

between Bushy Point and the Matarua 

outlet.  

 

Small pods of whales have been sighted 

in the harbour which are likely to be 

Southern right whales  

 

This is noted.  These observations 

are documented in the marine 

mammal AEE. 

 Titi observed feeding in the harbour. 

 

This is noted. The presence of Titi 

is documented in the bird survey 

report. 

 South Port should join the Bluff 

facebook page to keep in touch with 

community issues. 

 

South Port is in agreement with 

this recommendation. The 

facebook posts will be an 

important means of providing 

advance notice to the local 

community of the activities taking 

place in the harbour especially 

blasting events. This means of 

communication is documented in 

the harbour user communication 

plan. 

 There are permits to harvest seaweed in 

the harbour and around the coastline to 

opposite Ocean Beach. Details on these 

permits are held by MPI. 

 

This is noted.  South Port propose 

to limit the dredging of the berths 

where finer sediments are located 

to when outgoing tides occur to 

prevent sediment suspended 

affecting the upper harbour, 

including the Ocean Beach 

foreshore. 

 A vein of distinctive rocks exists near 

Tiwai Point which are of value to the 

Runanga and occasionally utilised for 

decorative purposes. 

 

The drilling and blasting in the 

entrance channel will not affect the 

foreshore areas based on the 

assessment of vibration effects 

conducted by OCEL. OCEL report 

that the predicted ground 

vibrations due to blasting are well 

below the standard limit set for 

structural damage of buildings.  It 

is assumed on the basis of these 

predictions there will be no 

damage to these distinctive rock 

formations.  
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 South Port should approve a Cultural 

Impact Assessment (CIA). 

 

South Port has commissioned a 

CIA to be prepared for inclusion in 

the resource consent application. 

   

Department of 

Conservation 

Hector’s dolphin is resident in the 

Catlins Marine Sanctuary.  Hector’s 

dolphins accumulate off the Matarua 

mouth in winter and spread out 

throughout inshore and offshore waters 

during summer. Conservation status is 

nationally vulnerable. 

 

Southern Right Whale venture into the 

harbour as far as the main wharf.  

Calving takes place in winter in NZ 

waters including offshore of the harbour 

entrance.  Key period is June to 

November when sightings most likely. 

 

Pods of Bottlenose Dolphins venture 

into Awarua Bay on a regular basis. 

Humpback whales travel through 

Foveuax Strait during the summer 

months. 

 

Orca are more often sighted in January 

and February following schools of 

kawahi. 

 

Stranding’s of beak whales do occur on 

some beaches. Beak whales are 

especially sensitive to seismic testing. 

 

Sea lions are present in harbour, with 

popular haul out sites in the beaches 

near Tiwai Point and in and around the 

yacht club ramp. Populations of sea 

lions occur on The Snares and also 

utilise Dog Island, indicative of their 

mobility. 

 

This information has been taken 

into account in the marine 

mammal effects assessment and 

management plan. 

 During late summer Yellow eyed and 

Fiordland crested penguins come 

ashore to moult, sheltering within rock 

cavities in and around Stirling Point and 

near the bitumen plant.  Moulting takes 

place over a 2 to 3 week period with 

non-breeding birds commencing 

moulting in February and breeding pairs 

in April. Awarua Bay provides key 

feeding areas for Godwits.  

 

This information has been taken 

into account in the bird survey 

report. 

 Significant erosion has been observed 

near the cathode dumping ground on 

Tiwai Peninsula with the loss of 

approximately 20 metres of foreshore 

observed.   Increased deposition has 

These matters have been 

addressed by OCEL in the coastal 

processes report. OCEL report 

that the disposal of sediment in the 

existing disposal site will provide 
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been observed nearer the proposed 

rock disposal site. It is surmised that the 

erosion has been caused by changes to 

the longshore drift and deposition 

processes. 

 

Queried whether the proposed 

deposition of dredged sediment will 

affect longshore drift. The importance of 

longshore drift was highlighted in 

relation to the Waituna Lagoon.  

Changes to this coastal process has 

implications for the lagoon mouth 

dynamics such as periods of closure 

caused by deposition processes. 

 

 

for beach nourishment and 

therefore provide a buffer against 

coastal erosion that could 

otherwise arise due to the effects 

of climate change. 

 

OCEL add that deposited sand will 

be mobilised by waves and 

dispersed by the existing coastal 

processes onshore and 

alongshore. The sand moved 

onshore by swell action will build-

up the beach and the sand dunes 

backing the beach.   

The shallowing resulting from the 

deposition of dredged sand will 

increase the wave induced 

mobilisation rate of the sand.   

 

 The risk to biosecurity was raised given 

the potential for ships used for research 

in the Sub-Antarctic Islands and 

Fiordland to be contaminated.  

 

This risk is acknowledged.  

Biofouling management plans 

have been prepared by the dredge 

operators. These include 

mandatory cleaning procedures 

required prior to the arrival of the 

dredges into Bluff Harbour to 

prevent accidental introduction of 

Undaria and other invasive 

species. 

   

Forest and Bird Impact for cargo trade internationally 

due to climate change? 

 

The proposed capital dredging 

project will increase the resilience 

of Bluff Harbour to the threats 

posed by climate change. These 

particularly relate to a projected 

increase in the frequency and 

intensity of storm events. The 

project includes the provision of a 

deeper harbour entrance which 

will assist vessel passage during 

storm events.  Other ports around 

the world will need to adapt to 

these conditions to ensure cargo 

trade internationally is maintained. 

 Any possibility of rationalisation of port 

operations nationwide? 

 

This is a matter outside the scope 

of this application. 

 What are the habitat types in the 

harbour and at the disposal sites. 

 

Soft sediment of mostly sandy 

substrates occurs across the 

seabed in the swinging basin and 

most of the berths while rocky 

seabed habitats occur in the 

entrance channel to the harbour.  
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Sandy substrates overlain with 

shell hash occur across the 

seabed within the disposal sites. 

 What are the contaminant types in the 

sediment and in particular heavy metal 

concentrations. 

 

The contaminant types present in 

the sediment are heavy metals, 

tributyltin and Polycyclic aromatic 

hydrocarbons (PAH). 

 

Heavy metals concentrations are 

detailed in Section 5 of the 

Assessment of Marine 

Environmental Effects. 

 Potential adverse effects of rock 

deposition on shell hash beds. 

 

The adverse effects of rock 

disposal are assessed as minor 

owing to the resilient nature of the 

infauna and epifauna that occupy 

the shell hash beds. 

 What is the extent of seamount removal 

during blasting. 

 

It is estimated based on previous 

surveys on the entrance channel 

that up to 40,000 m3 of rock 

associated with the outcrops will 

need to be removed through 

drilling, blasting and dredging 

operations.  

 Will this dredging operation be 

permanent? 

 

The capital dredging operations as 

proposed will be permanent in 

terms of establishing a target 

depth in the entrance channel that 

allows for the passage of fully 

loaded vessels.   

 

The target depth in swinging basin 

and berths will be maintained 

through maintenance dredging in 

accordance with coastal permit 

201285-V2. 

 Attention was drawn to the need for 

vessels used in the dredging operations 

to be cleaned in advance. 

 

A query was raised how the invasive 

seaweed Undaria present in the harbour 

will be treated during dredging. 

 

This risk is acknowledged.  

Biofouling management plans 

have been prepared by the dredge 

operators. These include 

mandatory cleaning procedures 

that are required prior to the arrival 

of the dredges into Bluff Harbour to 

prevent accidental introduction of 

Undaria and other invasive 

species. 

 

 Noted the importance of having 

information on site such as static 

displays at key vantage points to inform 

people who witness the works in 

progress but are unaware of the 

proposal.  

 

South Port endorses this 

recommendation.  The harbour 

user communication plan that 

forms part of the application 

includes the use of static displays. 

   

Bluff Community 

Board 

The blasting techniques to be 

employed? 

These are detailed in Section 2.2 

of this AEE.  
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 Any water spray on surface during 

blasting? 

There is not water spray on the 

surface but rather a large boil as 

illustrated in the cover of the OCEL 

report titled “Bluff Harbour 

Entrance Blasting - Effects of 

Underwater Explosions, 

Shockwaves, Vibration & Noise”. 

This report forms Appendix 4 to 

the application. 

 

 Timeline for the consenting programme? 

 

It is expected that the resource 

consents process will span up to 6 

months from when the application 

is lodged with Environment 

Southland to when consent is 

granted. 

 

The term of consent is 10 years, 

but the works will be completed 

within a 10 month timeframe, 

including mobilisation and de-

mobilisation of equipment. 

 Duration of actual work? 

 

The actual capital dredging works 

is programmed to take place over 

an eight month period from 1 

February to 30 September. 

 Noise from drilling at night, noting 

situation during still evenings especially 

during winter? 

 

Acoustic modelling undertaken by 

the Styles Group confirms that 

drilling will not take place at night 

time due to exceedance of the 

construction noise standard limits. 

 Sea life in the channel? 

 

The entrance channel supports a 

variety of marine life adapted to 

rocky reef habitats including a 

variety of seaweeds, sea tulips, 

sea anemones, sponges and kina 

which in turn provide suitable 

habitat and cover for crayfish, 

octopus and fish such as blue cod, 

greenbone and red moki. 

 Will the crayfish holding pots in the 

upper harbour be affected? This will be 

a question posed by the cray fisherman. 

It was noted crayfish held in the pots are 

under stress. 

 

South Port proposed to undertake 

dredging of the berth basins where 

finer sediment (silts) exist on 

outgoing tides to prevent any 

suspended sediment affecting the 

upper harbour, including where the 

holding pots are located. 

 How much sediment will be disposed of 

and over what area? 

 

The sediment comprising 

predominately sand and a much 

smaller component of silt will be 

disposed of at an existing disposal 

site offshore of the Tiwai 

Peninsula, east of the harbour 

entrance. The sediment disposal 

site is approximately 130,000 m2 in 

area. 
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 Will sediment be tested for 

contaminants? 

 

The sediment to be dredged has 

been tested for contaminants as 

reported by e3s. 

 How far offshore is the rock disposal 

site? 

 

The site is located approximately 

500 metres offshore from the Tiwai 

Peninsula. 

 What will grow on the reef once 

created? 

 

A variety of seaweeds, sea tulips, 

sea anemones and other 

sessile/encrusting organisms. 

 How will Undaria be managed? 

 

Biofouling management plans 

provided by the dredge operators 

include mandatory cleaning 

measures to ensure no Undaria or 

other invasive species are 

accidentally introduced into Bluff 

Harbour.   

 A suggested option would be to pipe 

slightly polluted sediment from around 

the wharf for reclamation to expand 

Island Harbour.  

 

This is a matter outside of this 

application. 

 Contingency measures in the event of 

broken windows or crayfish mortality, 

etc? 

 

The ground vibrations due to 

blasting as predicted by OCEL are 

well below the standard limit set for 

structural damage, the ground 

vibrations caused by blasting may 

be felt by Bluff residents especially 

those whose dwellings are 

situated closer to the harbour 

entrance channel. In order to 

reduce this inconvenience, South 

Port will endeavour to co-ordinate 

the timing of blasting to occur at 

similar times of the day.   

The marine effects assessment 

includes measures to avoid 

adverse effects on the crayfish in 

the holding pots.  

 

 

 How much silt will be dredged from the 

harbour berths? 

 

It is estimated that approximately 

40,000 m3 of sediment will be 

dredged from the berths. 

 Will resource consent application be 

circulated to the Board? 

 

South Port has volunteered public 

notification of the resource 

consent application and will 

provide a copy to the Board prior 

to notification. 

 Possibility of using the rock from 

blasting for both armouring and for reef 

creation? 

 

South Port is looking to dispose of 

the rock offshore to create a reef. 

 How long before the dredged areas silt 

up again? 

It is necessary for South Port to 

dredge the swinging basin and 
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 berths at least once every 10 to 12 

years as part of the maintenance 

dredging campaign. 

 

 Will the project once completed allow for 

passage of bigger boats with more 

cargo and also counter loss of Tiwai? 

 

This is certainly one of the key 

factors driving the project.  

Deepening the entrance channel 

and the swinging basin and berths 

will allow for vessels to depart the 

port fully loaded to overseas ports 

as opposed to being partially 

loaded at present and requiring 

additional loading at other NZ 

Ports. 

   

Bluff Yacht Club The key issue the project poses for the 

club is navigation. 

 

Yachting is a seasonal activity occurring 

between October and March. During this 

period there are scheduled regattas held 

on Thursday 6-9 pm mostly conducted 

within the swinging basin. 

 

The main event on the sailing calendar 

is the Oyster Regatta involving up to 40 

boats. This is held in the latter part of 

March, over an extended weekend: 

Friday to Sunday. The course is 

dependent on tidal and weather 

conditions with the course sometimes 

extending beyond the harbour entrance. 

 

Club members will require advance 

notice of the blasting programme, in the 

order of several days.  Anders happy to 

be point of contact. 

 

South Port is acutely aware that 

the drilling, blasting and dredging 

activities potentially pose a hazard 

to yacht navigation and the safety 

of the club members.  To avoid this 

potential hazard South Port will 

inform club members 24 hours in 

advance of the location and 

operation of the dredges and 

scheduled timing of blasting in the 

entrance channel.  This will be 

achieved through various means 

including Coastguard Channel 2, 

facebook posts, signage at ramps 

and trailer mounted LED. These 

measures are documented in the 

Harbour User Communication 

Plan (Appendix 17) and in 

proposed consent conditions.  

 

Furthermore, South Port will not 

conduct any operations in Bluff 

Harbour during the Oyster 

Regatta. 

 

 Preference towards a winter dredging 

programme. 

 

South Port propose to undertake 

the drilling, blasting, dredging and 

disposal activities from 1 February 

to 30 September.  

 The boat ramp on the east side of the 

Island Harbour Bridge is mostly used by 

club members. ICC – Parks and 

Reserves have advised they will take 

over management of the ramp following 

request by the club, including upgrading 

the structure. There is a public ramp on 

the west site managed by ICC.  

Public use of the ramps is split ¾ for the 

club ramp and ¼ of the current public 

ramp. 

 

The use of the ramp will be 

unaffected by dredging activities 

as these will occur within the 

swinging basin and berth basins 

on the opposite side of Island 

Harbour from the boat ramp. 
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 Club members have observed 

bottlenose dolphins in the harbour as far 

as the swinging basin and to a lesser 

frequency sea lions, orcas and Little 

Blue penguins especially in the mid to 

late November period. 

 

These observations are noted and 

documented in the marine 

mammal AEE. 

Greenpoint Yacht 

Club 

Attention drawn to potential vibration 

induced noise from drilling that may be 

audible to Bluff residences. 

 

Noted. 

 Notification of members sought in 

advance of blasting programme 

 

Suggested notification could involve 

messaging on Coastguard Channel 2, 

facebook posts, signage at ramps and 

trailer mounted LED. 

The club does not conduct any regattas.   

Sailing is on an informal basis with 

members usually heading out into 

Foveaux Strait to sail on the high end of 

the tide.  

The harbour entrance is accessed via a 

channel on the north side of Island 

Harbour and the Bluff side of the 

entrance channel. 

South Port endorses the 

suggested notification procedures.  

These are documented in the 

Harbour User Communication 

Plan and in proposed consent 

conditions. 

Awarua Rowing 

Club 

Rowing training area is confined to the 

channel on the landward side of Island 

Harbour on the west side of the Island 

Harbour bridge. 

 

A regatta takes place once a year 

usually during a weekend in mid 

October as dictated by the weather. 

 

The training area will be 

unaffected by dredging activities 

as these will occur within the 

swinging basin and berth basins 

on the opposite side of Island 

Harbour. 

 Concern was expressed about the 

temporary rock storage site and 

potential for sediment runoff into the 

channel. 

 

The option of temporary storage of 

fragmented rock from the entrance 

channel near the rowing club has 

been shelved by South Port. 

 

 Seeking to improve ramp access to the 

channel from the club rooms. 

 

This is a matter outside the scope 

of the application. 

 

The fishing companies, CRA8 rock lobster industry, Ngai Tahu Seafood and Barnes Oysters have been 

informed of the project through an initial phone call and circulation of a flyer outlining the project. 

 

Consultation with the Maritime Safety Authority has also been undertaken by way of an initial phone call 

to inform them of the project. 

 

South Port held a walk-in session at the Anchorage Café in Bluff during the afternoon of 13 October 

2020.  Interpretation displays were set up in the café including a compilation of questions and answers 

relating to social, economic and environmental effects of the project.  The displays assisted in facilitating 

discussions between members of the public and the project team, and in the completion of feedback 

forms. 
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In terms of the Marine and Coastal Area (Takutai Moana) Act 2011, South Port has advised the current 

claimant for customary title of the land, island and coasts of much of Te Waipounamu, Te Rūnanga o 

Ngāi Tahu of the application and will advise Environment Southland of any responses received.  A reply 

from the claimant is provided as Appendix 19. 

 

South Port has consulted with freight forwarding, primary processing and shipping companies, the 

petrochemical industry, the Southland Chamber of Commerce, the Regional Development Agency, the 

Bluff Community Board and the Sea Scouts. Letters of support arising from this consultation are 

provided as Appendix 20.  

 

South Port has also conducted face to face meetings with residents of Marine Parade to explain the 

project and to address any concerns they may have about the effects of blasting on their properties and 

noise impacts. Letters were sent to residents who were not available for a meeting to ensure all residents 

have been informed. A copy of the letter is provided as Appendix 21. 

8. Alternative Discharge Locations  

8.1. Disposal of Soft Sediment 
 

Alternative locations for the discharge (disposal) of soft sediment dredged from the harbour has been 

assessed by South Port.  
 

The alternative to the current sediment disposal site for disposing of sediment (sand and silt) would be 

to dispose this material further offshore, potentially beyond the 12 nautical mile limit.  However, the 

Dutch Dredging Company that operate the TSHD have stated that this presents operational and safety 

issues due to strong surface currents and strong prevailing winds in Foveaux Strait. The combination of 

these conditions makes offshore disposal for a small sized vessel such as the TSHD unsuitable. 

Furthermore, the TSHD is required to operate in accordance with its load line certificate which includes 

operating when under load in conditions with wind speeds less than 35 knots and wave heights less 

than 2.5 metres. The load line certificate certifies that vessels over 24 metres in length comply with 

the load line convention which limits ships to a minimum freeboard.   

 

Conversely disposal of sediment further inshore has been discounted by OCEL as this will not make a 

useful contribution to beach nourishment as the sediment would not be stable in a surf beach 

environment and will only succeed in making the water turbid. 

 

The existing sediment disposal site has therefore been selected as the disposal site  owing to the more 

favourable operational wind and wave conditions attributed to its inshore location. The disposal of 

sediment has occurred at this site for over 80 years resulting in no adverse effects on the benthic fauna, 

as confirmed by seabed monitoring undertaken by South Port and as reported by e3s.  

8.2. Disposal of Fragmented Rock 

The options of disposal of fragmented rock from the harbour entrance channel to sea or to land was 

investigated by South Port in conjunction with the dredge operators Heron Construction at an early stage 

in the project.  Heron Construction advised the rate to dredge and dispose of rock to sea is approximately 

$26.50/m3 compared to disposal to land which is estimated to be $72.50/m3. This equates to additional 

overall cost of $1.84M to dispose of the estimated volume of 40,000 m3 of rock to land.  

The large difference in costs as cited by Heron Construction is due to the difference in production rates 

of 1,400 m3/day for disposal to sea compared to approximately 600 m3/day to land. Furthermore Heron 

Construction note that land based disposal adds a further layer of complexity to the project as this would 

involve additional activities such as unloading of the hopper barges and loading and unloading of trucks.  

Additionally South Port would require a cargo wharf to be available for the hopper barge to pull alongside 

for unloading. When all three cargo berths were occupied would temporarily curtail the whole dredging 
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operation, further increasing production costs due to plant, equipment and personnel being placed on 

standby. 

The option of disposing the rock further out into Foveaux Strait as opposed to the more inshore disposal 

site was not considered viable by South Port  as the hopper barges used to transport the rock fragments 

would be subject to even lower operational weather and sea state limits than the TSHD, as discussed 

in Section 8.1. 

 

Additionally the option of using the rock  as an offshore breakwater /reef to further reduce sea level  

induced erosion effects on Tiwai Peninsula has been discounted by OCEL as the fragmented rock from 

blasting will be too small for this purpose. 

 

9. Statutory Assessment 

9.1. New Zealand Coastal Policy Statement 2010 

The New Zealand Coastal Policy Statement (NZCPS) is a national policy statement under the Resource 

Management Act 1991. The purpose of the NZCPS is to state policies that will achieve the purpose of 

the Act, in relation to the management of the coastal environment of New Zealand.  

The NZCPS contains a number of objectives and policies that are relevant to the coastal environment 

affected by the proposal. Table 9-1 provides an assessment of the proposal against the relevant 

objectives and policies. 

Table 9-1:  Assessment of relevant provisions of the NZCPS 

Provision Commentary 

Objective 1 

To safeguard the integrity, form, functioning and 

resilience of the coastal environment and sustain its 

ecosystems, including marine and intertidal areas, 

estuaries, dunes and land, by:  

• Maintaining or enhancing natural biological and 

physical processes in the coastal environment and 

recognising their dynamic, complex and 

interdependent nature;  

• Protecting  representative or significant natural 

ecosystems  and   sites of  biological importance and 

maintaining the diversity of New Zealand’s 

indigenous coastal flora and fauna; and  

• maintaining coastal water quality, and enhancing it 

where it  has deteriorated from what would 

otherwise be its natural condition, with significant 

adverse effects on ecology and habitat, because of 

discharges associated with human activity.  

 

 

Ecologically sensitive rocky shorelines 

around the Motupōhue Mātaitai Reserve, 

Tiwai Point and tidal flats of the upper parts 

of Bluff Harbour and Awarua Bay and 

associated natural biological and physical 

processes will be protected from 

sedimentation effects by limiting the timing 

of dredging and disposal of the finer 

sediments (silts) to outgoing ebb tides or 

when there are no slack tides or no wave 

action evident. 

The works will be undertaken within areas 

that have previously been modified by 

capital and maintenance dredging works. 

The deposition sites have been modified and 

research shows that they do not currently 

provide representative of significant natural 

ecosystems.  The project will  not adversely 

affect the marine mammal sanctuary.  
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Mitigation measures are proposed to reduce 

effects of blasting on birds, mammal species 

and fish species. 

Sediment mobilisation and distribution 

mapping by e3s shows that coastal water 

quality will be maintained beyond the zone 

of reasonable mixing around the TSHD due 

to rapid dispersion of suspended sediment 

by strong tidal currents and wave action.   

The integrity, form and function of the 

coastal environment will be maintained. The 

proposal is consistent with this objective.  

Objective 2 

To preserve the natural character of the coastal 

environment and protect natural features and landscape 

values through:  

• recognising the  characteristics and qualities that 

contribute to natural character, natural features and 

landscape values and their location and distribution;  

identifying those areas where various forms of 

subdivision,  use, and development would be 

inappropriate and protecting them from such activities; 

and encouraging restoration of the coastal environment. 

 

The natural character, landscape and visual 

effects assessment undertaken by MMLA 

has determined that the effects of these 

activities on the natural character of Bluff 

Harbour and the Tiwai Point Open Coast, 

including the seabed, will be low.  

The existing modified natural character, 

natural features and landscape values of the 

coastal environment of Bluff Harbour and the 

Tiwai Peninsula will be preserved according 

to MMLA. 

The proposal is consistent with this 

objective. 

Objective 3 

To take account of the principles of the Treaty of 

Waitangi, recognise the role of tangata whenua as 

kaitiaki and provide for tangata whenua involvement in 

management of the coastal environment by:  

• recognising the ongoing and enduring relationship 

of tangata whenua over their lands, rohe and 

resources;  

• promoting meaningful relationships and interactions 

between tangata whenua and persons exercising 

functions and powers under the Act;  

• incorporating mātauranga Māori into sustainable 

management practices; and  

• recognising and protecting characteristics of the 

coastal environment that are of special value to 

tangata whenua.  

Policy 2 

 

The role of Te Runanga o Awarua and 

relationship with Awarua (Bluff Harbour) is 

set out in the cultural impact assessment 

included in the application.   

South Port is committed to working with the 

Runanga improving the health of Awarua for 

cultural use, including mahinga kai 

resources and protection of tauranga waka.  

South Port recently met with Te Runanga a 

Awarua resulting in an agreement to prepare 

a MOU.  This MOU will set out the measures 

required to protect mahinga kai resources 

and tauranga waka of Awarua (Bluff 

Harbour) and the mataitai, both over the 

duration of the project but also in the longer 

term.   

South Port will prepare an Ecological Impact 

Assessment within the Motupōhue mātaitai 

with the methodology and specific site 
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In taking account of the principles of the Treaty of 

Waitangi (Te Tiri o Waitangi) and kaitiakitanga, in 

relation to the coastal environment: 

(a) recognise that tangata whenua have traditional and 

continuing cultural relationships withareas of the 

coastal environment, including places where they 

lived and fished for generations; 

…. 

(d) provide opportunities in appropriate circumstances 

for Māori involvement in decision making, for example 

when a consent application or notice of requirement is 

dealing with cultural localities or issues of cultural 

significance…. 

(e) take into account any relevant iwi resource 

management plan and any other relevant planning 

document recognised by the appropriate iwi authority or 

hapū and lodged wth council, to the extent that its 

content has a bearing on resource management issues 

in the region or district, … 

(f) provide for opportunities for tangata whenua to 

exercise kaitiakitanga over waters, forests, lands, and 

fisheries in the coastal environment through such 

measures as: 

(i) bringing cultural understanding to monitoring of 

natural resources; 

(ii) provide appropriate methods for the 

management, maintenance and protection of 

taonga of tangata whenua,  

(iii) having regard to regulations, rules or bylaws 

relating to ensuring sustainability of fisheries 

resources such as taiāpure, mahinga mātaitai or 

other no commercial Māori customary fishing; and 

… 

 

guidance to be confirmed by Te Rūnanga o 

Awarua. This assessment will include a 

baseline assessment, health status 

monitoring of paua beds and rocky reef 

habitat during dredging and as part of a post-

dredging assessment.  

Additionally restricting the timing of the 

blasting, dredging and sediment disposal 

activities generally to the late autumn and 

winter months, and the implementation of 

the proposed mitigation and monitoring 

measures as outlined in Sections 5.14 and 

Section 6 seek to protect the mahinga kai 

resources of Awarua such as the seagrass 

beds and rocky reef habitats. 

The proposal is consistent with Objective 3 

and Policy 2. 

 

Policy 4 

Provide for the integrated management of natural and 

physical resources in the coastal environment, and 

activities that affect the coastal environment.  This 

requires: 

.... 

(b) working collaboratively with other bodies and 

agencies with responsibilities and functions relevant to 

resource management, such as where land or waters 

are held or managed for conservation purposes; and 

(c) particular consideration of situations where: 

... 

South Port will work collaboratively with 

DOC in providing marine mammal observer 

data on request over the duration of the 

project and will ensure all vessel operations 

are undertaken in accordance with the DOC 

guidelines for vessel interactions when 

approaching, manoeuvring, and passing by 

marine mammals. 

The project will affect public use and 

enjoyment of the coastal environment in 

Bluff Harbour and the Tiwai Point coastlne 

during the drilling, blasting and dredging 

operations.  These amenity related effects, 

will however be short term in nature, being 

limited to a period of 8 months in one year. 

South Port has undertaken extensive 

consultation with Bluff residents and those 

groups and individuals that engage in water 
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(ii) public use and enjoyment of public space in the 

coastal environment is affected or is likely to be 

affected; or 

... 

 

based recreational activities in the habour 

and coastal waters to ensure as many 

people as possible are informed of the 

project, as documented in Section. 

Additionally South Port will implement a 

range of measures that inform the public of 

scheduled blasting operations when access 

to the harbour will be prohibited to ensure 

public safety. These measures are set in 

Section 7 and in the Harbour User 

Communication Plan (Appendix 17). 

These measures represent South Port’s 

focus on minimising where ever possible the 

effects of the project on public usage and 

enjoyment of the coastal environment. 

 

Objective 6 

To enable people and communities to provide for their 

social, economic, and cultural wellbeing and their health 

and safety, through subdivision, use and development, 

recognising that:  

• the protection of the values of the coastal 

environment does not preclude use and 

development in appropriate places and forms, and 

within appropriate limits;  

• some uses and developments which depend upon 

the use of natural and physical resources in the 

coastal environment are important to the social, 

economic and cultural wellbeing of people and 

communities;  

• functionally some uses and developments can only 

be located on the coast or in the coastal marine 

area;  

• the protection of habitats of living marine resources 

contributes to the social, economic and cultural 

wellbeing of people and communities;  

Policy 6 Activities in the coastal environment 

(1)  In relation to the coastal environment: 

(a) recognise that the provision of infrastructure, the 

supply and transport of energy including the generation 

and transmission of electricity, and the extraction of 

minerals are activities important to the social, economic 

and cultural well-being of people and communities;  

... 

(2) Additionally, in relation to the coastal marine area:  

(a)  recognise potential contributions to the social, 

economic and cultural wellbeing of people and 

communities from use and development of the 

coastal marine area, including the potential for 

South Port contributes significantly to the 

Southland economy. The proposed capital 

dredging project is an appropriate coastal 

development that will enhance the cargo 

handling capacity  of the port. The project 

activities will occur within a framework set by 

mitigation measures proposed in this 

application. The mitigation measures seek to 

protect the habitats of the marine 

environment and marine life within Bluff 

Harbour and the inshore coastal waters 

beyond the harbour entrance.  

There is a functional need to dredge the 

harbour entrance, and dispose of material at 

sea, but close in-shore for safety reasons. 

South Port has engaged Te Ao Marama to 

undertake a cultural impact assessment in 

recognition of the importance of this coastal 

environment to the cultural wellbeing of Te 

Rūnanga o Awarua. 

The proposal is consistent with this 

objective and policy. 
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renewable marine energy to contribute to meeting 

the energy needs of future generations;  

(b)  recognise the need to maintain and enhance the 

public open space and recreation qualities and 

values of the coastal marine area  

(c)  recognise that there are activities that have a 

functional need to be located in the coastal marine 

area, and provide for those activities in appropriate 

places;  

 

Policy 9 Ports 

Recognise that a sustainable national transport system 

requires an efficient national network of safe ports, 

servicing national and international shipping, with 

efficient connections with other transport modes, 

including by:  

(a)  ensuring that development in the coastal 

environment does not adversely affect the efficient and 

safe operation of these ports, or their connections with 

other transport modes; and  

(b)  considering where, how and when to provide in 

regional policy statements and in plans for the efficient 

and safe operation of these ports, the development of 

their capacity for shipping, and their connections with 

other transport modes.  

 

The proposed capital dredging project will 

enhance the efficiency and safety of port 

operations.  Deepening of the entrance 

channel, swinging basin and berths will 

improve vessel safety and allow vessels to 

be fully loaded at the port. This will allow for 

direct shipping to international markets to 

the benefit of the region’s exporters. The 

project will improve the efficiency and safety 

of the port’s operations and increase its 

handling capacity. 

The proposal is consistent with this policy. 

 

Policy 11 Indigenous Biodiversity 

To protect indigenous biological diversity in the coastal 

environment:  

 

(a) avoid adverse effects of activities on:  

(i)  indigenous taxa that are listed as 

threatened or at risk in the New Zealand 

Threat Classification System lists;  

(ii)  taxa that are listed by the International 

Union for Conservation of Nature and Natural 

Resources as threatened;  

(iii)  indigenous ecosystems and vegetation 

types that are threatened in the coastal 

environment, or are naturally rare;  

(iv)  habitats of indigenous species where the 

species are at the limit of their natural range, 

or are naturally rare;  

(v)  areas containing nationally significant 

examples of indigenous community types; and  

(vi)  areas set aside for full or partial protection 

of indigenous biological diversity under other 

legislation; and  

 

(b) avoid significant adverse effects and avoid, remedy 

or mitigate other adverse effects of activities on:  

(i)  areas of predominately indigenous 

vegetation in the coastal environment; 

The bird survey report prepared by EcoVista 

has identified bird species that breed and/or 

feed and moult in and around Bluff Harbour 

that are nationally threatened or At Risk. 

These include the nationally threatened 

Yellow-eyed penguin, Fiordland Crested 

penguin and Little penguin. The proposed 

timing of works between February and 

September  generally sits outside of the 

peak breeding seasons and the penguin 

moulting period.  

Recent diver surveys undertaken by e3s and 

Dive and Salvage observed healthy benthic 

communities in the entrance channel as 

shown on Figure 2.3, evidence of the 

recolonisation that has occurred following 

the blasting operations in the channel in the 

late 1970’s and early 1980’s. 

The proposed timing of the drilling and 

blasting operations to between February and 

September is intended to reduce impacts on 

sharks and some other fish species such as 

blue cod that seasonally migrate to either 

warmer or deeper waters over the winter 

months.  
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(ii)  habitats on the coastal environment that 

are important during the vulnerable life stages 

of indigenous species;  

(iii)  indigenous ecosystems and habitats that 

are only found in the coastal environment and 

are particularly vulnerable to modification, 

including estuaries, lagoons, coastal wetlands, 

dunelands, intertidal zones, rocky reef 

systems, eelgrass and saltmarsh;  

(iv)  habitats of indigenous species in the 

coastal environment that are important for 

recreational, commercial, traditional or cultural 

purposes;  

(v)  habitats, including areas and routes, 

important to migratory species; and  

(vi)  ecological corridors, and areas important 

for linking or maintaining biological values 

identified under this policy. 

 

 

To reduce the likelihood of fish mortality 

within a defined lethal zone around a 

detonated charge, as noted in Section 5.3.4 

an acoustic harassment device will be 

placed on the backhoe dredge that will 

discourage fish from venturing back into the 

channel during drilling and blasting 

operations.  

The blasting operations will be subject to  

pre-monitoring of the MMOZ to ensure no 

marine mammals and seabirds are present 

in the area during blasting so as to avoid 

adverse effects such as physiological injury. 

The recommended timing of dredging and 

disposal of finer (silt) sediments to specific 

tidal windows, e.g. outgoing ebb tides, as 

informed by sediment mobilisation and 

distribution mapping undertaken by e3s, 

seeks to avoid adverse effects of 

sedimentation on sensitive marine 

ecosystems and habitats associated with the 

upper harbour, Awarua Bay and Motupōhue 

Mātaitai Reserve.  

The proposal and in particular the proposed 

timing of the works and use of deterrent 

measures are generally consistent with the 

outcomes anticipated by Policy 11 in 

seeking to avoid significant adverse effects 

on threatened indigenous taxa and avoid, 

remedy and mitigate other adverse effects 

on marine taxa and marine ecosystems. 

Policy 13 Preservation of natural character 

(1) To preserve the natural character of the coastal 

environment and protect it from inappropriate 

subdivision, use, and development:  

... 

(b) avoid significant adverse effects and avoid, remedy 

or mitigate other adverse effects of activities on natural 

character in all other areas of the coastal environment;  

 

The natural character, landscape and visual 

effects assessment undertaken by MMLA 

has determined that the effects of these 

activities on the natural character of Bluff 

Harbour and the Tiwai Point Open Coast, 

including the seabed will be low. This rating 

takes account of: 

• the existing modified nature of the 

harbour and Tiwai Point coastline;  

• the temporary nature of the proposed 

dredging and disposal works;  

• the low impacts of previous sediment 

disposal works as determined from 

monitoring of the affected areas of 

seabed by South Port; and  

• the measures proposed by e3s, the 

Cawthron Institute and Eco-Vista that 

seek to avoid or mitigate adverse effects 

on marine biota and habitats.    
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The existing modified natural character of 

the coastal environment will be preserved. 

The proposal is consistent with this policy. 

Policy 23 Discharge of contaminants 

(1) In managing discharges to water in the coastal 

environment, have particular regard to:  

 

(a)  the sensitivity of the receiving environment;  

(b)  the nature of the contaminants to be discharged, 

the particular concentration of contaminants needed 

to achieve the required water quality in the receiving 

environment, and the risks if that concentration of 

contaminants is exceeded; and  

(c)  the capacity of the receiving environment to 

assimilate the contaminants;  and  

(d)  avoid significant adverse effects on ecosystems 

and habitats after reasonable mixing; and 

(e)  use the smallest mixing zone necessary to 

achieve the required water quality in the receiving 

environment; and  

(f)  minimise adverse effects on the life supporting 

capacity of water within a mixing zone  

... 

(5) In managing discharges from ports and other marine 

facilities: 

 

(a) require operators of ports and other marine 

facilities to take all practicable steps to avoid 

contamination of coastal waters, substrate, 

ecosystems and habitats that is more than minor;  

(b) require that the disturbance or relocation of 

contaminated seabed material, other than by the 

movement of vessels, and the dumping or storage 

of dredged material does not result in significant 

adverse effects on water quality or the seabed, 

substrate, ecosystems or habitats;  

 

In recognition of the sensitivity of the 

receiving coastal environment, South Port 

has commissioned assessments covering 

effects on coastal processes, the marine 

environment,   marine mammals and 

seabirds which form part of this application. 

 

Chemical analysis of the sediment proposed 

to be dredged by e3s show that the 

concentration of key contaminants including 

heavy metals and PAH are below the ANZG 

default guideline values under which 

biological effects are predicted. 

 

In terms of coastal water quality, the P & AL 

standards are assessed as being 

maintained outside a small mixing zone by 

the TSHD due to the rapid rate of mixing by 

currents and wave action that occurs at the 

sediment disposal site. Turbidity meters 

located on the edge of the disposal site will 

help ensure that this reasonable mixing zone 

is maintained.     

 

The effects of disposal of sediment and rock 

on benthic fauna inhabiting the seabed 

within the disposal sites has been assessed 

by e3s as low. This is due to: 

• the predominance of soft sediments in 

the disposal sites including shell hash 

which support a low diversity and 

abundance of mobile and resilient 

benthic fauna; 

• the constant mobilisation of the sediment 

across the seabed in the disposal site 

due to tidal currents and wave action; 

and, 

• The similarity of the physical 

characteristics of  the dredged sediment 

to the sediment occurring in the disposal 

site. 

Benthic surveys of the sediment and rock 

disposal sites are recommended by e3s 

following the disposal works to ensure these 

assessments are substantiated. In the 

sediment disposal site this would entail 

infauna and sediment physical and chemical 

analysis within 3 months and monitoring of 

epifaunal and algal cover in the rock disposal 
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site at approximately 3, 12 and 24 month 

intervals following completion of the project.  

The proposal is consistent with this policy. 

Overall, the proposed drilling, blasting and dredging of the seabed and deposition of sediment and rock 

onto to the seabed in combination with the proposed mitigation and monitoring measures are considered 

to achieve the objectives of the NZCPS and meet the requirements of the relevant policies. Key 

summary points are: 

• The project will enhance the efficiency of the Ports operation and cargo turnover to the benefit of 

the region’s economy; 

• Bluff harbour and the Tiwai Peninsula coastline do not exhibit high levels of natural character.  

Effects on natural character are assessed as low; and  

• The adverse effects on the marine environment have been assessed as temporary and less than 

minor to minor in scale on the basis of implementation of a suite of mitigation measures proposed 

by South Port, informed by comprehensive studies that form part of this application.  

9.2. Southland Regional Policy Statement 2017 

The Southland Regional Policy Statement (RPS) guides resource management policy and practice in 

Southland. It provides a framework on which to base decisions regarding the management of the 

region’s natural and physical resources, including the coastal marine area. 

Table 10-2:  Assessment of relevant provisions of the RPS 

Provision Assessment 

  

Objective COAST.2 – Activities in the coastal 
marine area 

Infrastructure, ports, energy projects, 

aquaculture, mineral extraction activities, 

subdivision, use and development in the coastal 

environment are provided for and able to expand, 

where appropriate, while managing the adverse 

effects of those activities.  

 

 

The proposed capital dredging will allow for an 

expansion to the existing South Port operations 

by allowing for vessels to be fully loaded for direct 

passage to international port destinations. The 

proposal also addresses a major safety concern 

as deepening of the entrance channel will 

improve navigation especially for large vessels.   

Potential adverse effects on the coastal 

environment will be managed through a suite of 

mitigation measures which form part of the 

consent conditions proposed in the application. 

These conditions will ensure the appropriate 

management of the adverse effects of the 

proposal. 

The proposal is consistent with this objective. 

 

Objective COAST.3 – Coastal water quality 
and ecosystems 

 

Sediment mobilisation and distribution mapping 

shows that coastal water quality beyond the 

sediment disposal site will be maintained through 
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Coastal water quality and ecosystems are 

maintained or enhanced.  

 

dispersion of suspended (fine) sediments due to 

the influence of strong tidal currents and wave 

action in this high energy coastal environment.  

The dredged material which is predominately 

sand is similar to the seabed substrates at the 

disposal site 

Chemical analysis of the sediment proposed to 

be dredged by e3s show that the concentration of 

key contaminants including heavy metals and 

PAH are below the ANZG default guideline 

values under which biological effects are 

predicted. 

 

The deposition of rock fragments on the seabed 

within the rock disposal site will create a rocky 

reef habitat enhancing habitat diversity at this 

site. 

The proposal is consistent with this objective. 

 

Objective COAST.4 – Natural Character 

The natural character of the coastal environment 

is restored, rehabilitated or preserved.  

 

 

The natural character, landscape and visual 

effects assessment undertaken by MMLA has 

determined that the effects of these activities on 

the natural character of Bluff Harbour and the 

Tiwai Point Open Coast, including the seabed will 

be low. This rating takes account of: 

• the existing modified nature of the harbour 

and Tiwai Point coastline,  

• the temporary nature of the proposed 

dredging and disposal works,  

• the low impacts of previous sediment disposal 

works as determined from monitoring of the 

affected areas of seabed by South Port and 

• the measures proposed by e3s, the Cawthron 

Institute and Eco-Vista that seek to avoid or 

mitigate adverse effects on marine habitats.    

The existing modified natural character will be 

preserved. 

The landscape and visual amenity effects of the 

proposed works have been assessed by MMLA 

as very low with respect to both Bluff Harbour and 

the Tiwai Point coastline. 

The proposal is consistent with this objective. 
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Policy COAST.2 – Management of activities 
in the coastal environment 

Ensure adequate measures or methods are 

utilised within the coastal environment when 

making provision for subdivision, use and 

development to:  

(a)  protect indigenous biodiversity, historic 

heritage, natural character, and natural features 

and landscape values;  

(b)  maintain or enhance amenity, social, intrinsic, 

ecological and cultural values, landscapes of 

cultural significance to tangata whenua and 

coastal dune systems;  

(c)  maintain or enhance public access; and  

(d)  avoid or mitigate the impacts of natural 

hazards, including predicted sea level rise and 

climate change.  

 

Potential adverse effects on areas of significant 

ecological and cultural values will be avoided by 

restricting the dredging and disposal of silty 

sediment to during outgoing ebb tides and 

outside of periods when slack tides occur.  The 

areas of concern in this regard are the upper 

parts of Bluff Harbour, Awarua Bay and the 

Motupōhue Mātaitai. To provide greater certainty 

that these areas will have no adverse effects from 

the dredging, an adaptive receptor-based 

management approach will be employed to 

further minimise the potential for sediment 

plumes to affect sensitive habitats such as 

seagrass beds in the upper harbour. 

In addition to the engagement of Te Ao Marama 

to prepare a cultural impact assessment, South 

Port is committed to working with Te Runanga o 

Awarua in improving the mahinga kai values and 

Tauranga waka in Bluff Harbour.  

The blasting operations will be subject to prior 

monitoring of the MMOZ to ensure no marine 

mammals are present in the zone that could 

otherwise be adversely affected by blasting. 

The proposed dredging works will not affect 

public access to the coastal marine area except 

during blasting operations to ensure public 

safety. This is a temporary restriction.  

The deepening of the entrance channel will assist 

in mitigating the effects of an increased frequency 

of intense storm/wave events predicted due to 

climate change. In the absence of the proposed 

works, vessel passage into and out of the harbour 

could become more hazardous owing to an 

increased frequency of intense storm events. The 

deposition of soft sediment at the disposal site 

provides for beach nourishment which will assist 

in countering the effects of climate change on 

coastal erosion. 

The proposal is consistent with this policy. 

 

Policy COAST.3 – Protection of the coastal 
environment 

Ensure that subdivision, use and development 

activities:  

 

 

The outstanding natural features and landscape 

associated with Bluff Hill and the Tiwai Peninsula 

in the coastal environment will not be adversely 

affected by the proposal as physical disturbances 
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(a)  avoid adverse effects on areas of outstanding 

natural features and landscapes, and/or 

outstanding natural character;  

(b)  avoid significant adverse effects, and avoid, 

remedy or mitigate other adverse effects on other 

natural features and landscapes and/or natural 

character in the coastal environment;  

(c)  protect and provide for nationally significant, 

regionally significant, and critical infrastructure, 

including ports and energy projects for the region, 

including by:  

(i) recognising that new development of the 

National Grid should seek to avoid adverse  

effects on the values of outstanding natural 

features and landscapes, and/or areas of 

outstanding or high natural character located 

within rural coastal environments. In the coastal 

environment, in some circumstances, adverse 

effects on those areas must be avoided.  

 

are limited to the seabed in Bluff Harbour and 

offshore of the peninsula.  

Use of an existing dredged spoil disposal site and 

implementation of the mitigation measures 

recommended by e3s will ensure that significant 

adverse effects on natural features and 

landscapes, and natural character in the coastal 

marine area are avoided.  

The proposal will benefit a nationally significant 

port by allowing for vessels to depart the port fully 

loaded as opposed to being partially loaded at 

present. It will improve navigational safety.  

The proposal is consistent with this policy. 

 

Policy COAST.4 – Infrastructure, port, 
aquaculture, mineral extraction and energy 
projects 

Recognise and make provision for nationally 

significant, regionally significant or critical 

infrastructure that has a functional, operational or 

technical need to be located within the coastal 

environment, and appropriate port, aquaculture, 

mineral extraction activities and energy projects 

that must be located within the coastal 

environment.  

 

 

 

The port represents a nationally and regionally 

significant infrastructure facility. It has a 

functional and operational need to be located 

within the coastal environment  

The proposal addresses a functional and 

operational need to improve the efficiency of 

South Port’s operations and cargo handling 

capacity to the benefit of the Southland and NZ 

economy.  

 

Policy COAST.5 – Management of effects on 
coastal water quality and ecosystems 

Avoid, remedy or mitigate adverse effects of 

land-based and marine activities on coastal 

water quality and its ecosystems.  

 

 

Within and beyond the disposal sites, the soft 

sediment communities will be maintained owing 

to their tolerance to natural sediment movements 

due to effects of tidal currents and wave action. 

The tidal currents and natural sediment 

movements will not be affected by the proposed 

disposal of sediment and fragmented rock and 

the dynamic nature of this high energy coastal 

environment. 

Areas of significant ecological values, notably  

the Motupōhue Mātaitai Reserve, Tiwai Point 

shoreline, the upper parts of Bluff Harbour and 
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Awarua Bay will be protected from sediment 

deposition by timing of dredging and disposal of 

the finer sediments (silts) during outgoing ebb 

tides as recommended by e3s.   

Sediment mobilisation and distribution mapping 

shows that coastal water quality outside of the 

sediment disposal site will be maintained due to 

rapid dispersion of suspended sediment by 

strong tidal currents and wave action.   

   

Policy BIO.3 – Protect coastal indigenous 
biodiversity 

Protect indigenous biodiversity from adverse 

effects in the coastal environment as set out in 

Policy 11 of the New Zealand Coastal Policy 

Statement 2010.  

 

The bird survey report prepared by EcoVista has 

identified bird species that breed and/or feed and 

moult in and around Bluff Harbour that are 

nationally threatened or At Risk. These include 

the nationally threatened Yellow-eyed penguin, 

Fiordland Crested penguin and Little penguin. 

The proposed timing of works between February 

and September generally sits outside of the peak 

breeding seasons and the penguin moulting 

period.  

Recent diver surveys undertaken by e3s and 

Dive and Salvage observed healthy benthic 

communities as shown on Figure 2.3, evidence of 

the recolonisation that has occurred following the 

blasting operations in the channel in the late 

1970’s and early 1980’s. 

The proposed timing of the drilling and blasting 

operations to between February and September 

is intended to reduce impacts on sharks and 

some other fish species such as blue cod that 

seasonally migrate to either warmer or deeper 

waters over the winter months.  

To reduce the likelihood of fish mortality within a 

defined lethal zone around a detonated charge, 

as noted in Section 5.3.4 an acoustic harassment 

device will be placed on the backhoe dredge that 

will discourage fish from venturing back into the 

channel during drilling and blasting operations.  

The blasting operations will be subject to  pre-

monitoring of the MMOZ to ensure no marine 

mammals are present in the area that could 

otherwise be adversely affected by blasting. 

The recommended timing of dredging and 

disposal of finer (silt) sediments to specific tidal 

windows, e.g. outgoing ebb tides, as informed by 

sediment mobilisation and distribution mapping 

undertaken by e3s, seeks to avoid adverse 

effects of sedimentation on sensitive marine 
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ecosystems associated with the upper harbour, 

Awarua Bay and Motupōhue Mātaitai Reserve.  

During dredging of soft sediment in the harbour, 

South Port will implement  an adaptive receptor 

based management approach to further minimise 

the potential for sediment plumes to affect 

sensitive habitats such as seagrass beds in the 

upper harbour. 

The proposal and in particular the proposed 

timing of the works and use of deterrent 

measures are consistent with the outcomes 

anticipated by this policy in seeking to avoid 

significant adverse effects on marine taxa and 

marine ecosystems. 

 
The proposal, which incorporates a suite of mitigation measures, is considered to achieve the objectives 

of the RPS and meet the requirements of the relevant policies in avoiding significant adverse effects on 

the marine environment while enhancing the operational capacity of the Port. 

9.3. Regional Coast Plan for Southland 2013 

The purpose of the Regional Coastal Plan (RCP) is to assist Environment Southland, in conjunction 

with the Minister of Conservation, to achieve the purpose of the Resource Management Act 1991 in 

relation to the coastal marine area of the Southland region.  

Table 10-3:  Assessment of relevant provisions of the RCP 

Provision Assessment 

Objective 5.1.1 – Preserve natural character 

To preserve the natural character of the coastal 

marine area. 

 

 

The natural character, landscape and visual effects 

assessment undertaken by MMLA has determined 

that the effects of these activities on the natural 

character of Bluff Harbour and the Tiwai Point 

Open Coast, including the seabed will be low. This 

rating takes account of: 

• the existing modified nature of the harbour and 

Tiwai Point coastline,  

• the temporary nature of the proposed dredging 

and disposal works,  

• the low impacts of previous sediment disposal 

works as determined from monitoring of the 

affected areas of seabed by South Port and 

• the measures proposed by e3s, the Cawthron 

Institute and Eco-Vista that seek to avoid or 

mitigate adverse effects on marine habitats.    

The existing modified natural character will be 

preserved. 

The landscape and visual amenity effects of the 

proposed works have been assessed by MMLA as 
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very low with respect to both Bluff Harbour and the 

Tiwai Point coastline. 

The proposal is consistent with this objective. 

 

Objective 5.3.1 – Protection of amenity 
values 

To ensure the use and development of the 

resource of the coastal marine area will not 

have significant adverse effects on amenity 

values, nor on the safety of the public, nor on 

the enjoyment of the coast by the public. 

Policy 5.3.1 – Amenity Values 

Protect amenity values of the coastal marine 

area. 

Policy 5.3.15 – Amenity Values 

Protect amenity values of the coastal 

environment from the adverse effects of 

artificial noise in the coastal marine area. 

 

 

The operation of the dredging vessels and 

associated noise emissions are activities 

anticipated in a busy harbour environment.  These 

activities will be conducted in accordance with NZS 

6803: 1999 to ensure noise levels are managed in 

accordance with the standard. This includes 

regular maintenance of dredging equipment 

including hydraulic equipment, generators, engine 

enclosures and mufflers, winches and mounting 

points. 

The assessment of noise and vibration effects 

undertaken by OCEL show that blasting of the 

harbour entrance channel will cause ground 

vibrations that may be felt by the general public 

including property owners. However the low level 

of the ground vibrations, measured as peak particle 

velocity by OCEL are well below the limits set for 

structural damage and hence do not pose a safety 

issue to the public. 

The effects of noise and vibration on the receiving 

coastal environment needs to be considered in 

context to the existing  amenity values associated 

with the port, the temporary nature of these effects 

and measures proposed to mitigate above surface 

noise emissions from the hydraulic excavator used 

for dredging rock fragmented during blasting 

operations in the entrance channel.   

The proposal is consistent with this objective and 

policy. 

 

Objective 5.3.6 – Safe environment 

To maintain a safe environment for all people 

using the coastal marine area. 

Policy 5.3.12 – Safety of the public 

Ensure that activities that take place in the 

coastal marine area do not endanger public 

safety. 

 

The proposal will improve navigational safety. 

Maintaining a safe environment is a priority for 

South Port especially during the blasting in the 

harbour entrance channel. South Port propose to 

restrict navigation in the channel 30 minutes before 

and after each blast. In advance of blasting South 

Port will provide advance notice of each blast event 

to all vessel owners, including recreational user 

groups as well as the general public through 

various communication channels, including VHF 
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Marine Channels and electronic variable message 

signs (LED) strategically placed around Bluff.    

The proposal is consistent with this objective and 

policy. 

 

Objective 5.3.7 – Noise levels 

To ensure that the effects of noise in the coastal 

marine area do not adversely affect people’s 

health and well-being, natural character and 

amenity values. 

Policy 5.3.20 – Manage construction noises 
in the coastal marine area 

Manage construction noise in the coastal 

marine area. 

 

 

Policy 5.3.20 promotes the management of 

construction noise effects in accordance with the 

construction noise standard NZS6803P:1984. 

Airborne noise levels generated by drilling, 

dredging and blasting activities during day-time 

hours are predicted by the Styles Group to be well 

within the limits of NZS6803P:1984.  

Drilling will not take place at night time due to 

exceedance of the NZS6803P:1984 limits at a 

number of residential receivers. Dredging noise is 

exceeded slightly at a small number of residences 

under certain meteorological conditions.  

In accordance with these policies, mitigation 

measures are proposed by South Port which 

represent reasonable efforts to minimise adverse 

effects of drilling and dredging noise. These 

include advance consultation with the affected 

residences of possible elevated noise levels that 

requires bedroom windows to be shut to avoid 

sleep disruption.  Other measures include regular 

maintenance of dredging equipment including 

engine enclosures and mufflers, generators and 

winches. 

 

Objective 7.2.2.1 – Maintenance of coastal 
water quality 

To maintain the quality of coastal waters in 

those areas where ambient water quality is 

suitable for:  

a.  contact recreation;  

b.  the growth of shellfish, the human 

consumption of which is not limited by 

pathogenic or chemical contamination;  

c.  the health and vitality of aquatic ecosystems; 

and  

d.  a fishery, including aquaculture, the produce 

of which is not limited for human consumption 

by pathogenic or chemical contamination:  

 

The quality of the coastal waters will be maintained 

in Bluff Harbour by timing the dredging of the berth 

basins, particular Berths 5 and 6  where finer 

sediment occur to during outgoing (ebb) tides. This 

is especially important to ensure suspended 

sediment does not encroach into the upper harbour 

where crayfish holding pots are temporarily 

located.   

Coastal water quality beyond the harbour entrance 

will be similarly maintained by ensuring sediment 

dredged from the berth basins 5 and 6 does not 

occur during slack tide or when where little or no 

wave action is evident.   
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Policy 7.2.2.3 – Water Quality Standards in 
areas not in Natural State 

Manage the coastal waters of Southland's 

coastal marine area which are not in their 

natural state (classified as NS) for the purposes 

of People and Aquatic Life (P & AL). 

 

The water quality of coastal waters will be 

maintained, and therefore the proposal is 

consistent with this policy. 

 

Policy 7.2.2.4 – Managing Waters for 
Cultural Purposes 

Manage areas of water in the coastal marine 

area having regard to those characteristics 

which have a direct bearing upon cultural or 

spiritual values.  

 

 

The cultural impact assessment prepared by Te 

Ao Marama identifies the potential effects of the 

proposal on cultural values associated with 

Awarua. The commentary provided in the 

assessment has assisted in the formulation of 

mitigation measures to avoid or mitigate adverse 

effects on these values, especially mahinga 

values associated with the upper harbour and the 

Tiwai Point and Motupōhue Mātaitai Reserve 

shorelines. 

The proposal is consistent with this policy. 

 

Policy 7.2.3.1 – Size of Zone of Reasonable 
Mixing 

Minimise the size of the area where the relevant 

water classification standards are breached.  

Policy 7.2.3.2 – Determining the size of 
zones of reasonable mixing 

The area of any zone of reasonable mixing from 

any outfall or discharge activity shall be 

determined on a case by case basis.  

 

 

The high energy nature of the coastal waters where 

the soft sediment disposal site is located and timing 

of disposal allows for rapid mixing of the fine 

sediments (silts) when discharged from the TSHD. 

This environment ensures the zone of reasonable 

mixing is of a minimal size. 

The proposal is consistent with this policy. 

 

Objective 10.1.1 – Disturbance to the seabed 
or foreshore 
 
To avoid, remedy, or mitigate the adverse 

effects of disturbance to the seabed or 

foreshore.  

Policy 10.1.3 – Drilling, tunnelling, 
excavation, dredging and drainage activities 

Avoid, remedy or mitigate the impact of drilling, 

tunnelling, excavation, dredging and drainage 

 

Within and beyond the disposal sites, the benthic 

soft sediment communities will be maintained 

owing to their tolerance to natural sediment 

movements due to effects of tidal currents and 

wave action.  

The tidal currents and natural sediment 

movements will not be affected by the proposed 

disposal of sediment and fragmented rock owing to 

the small volumes being discharged and the 



 

 

RC Application - Bluff Harbour Capital Dredging Proposal 

 

96 

 

 
BEALE  
CONSULTANTS 
 

activities on the environment in which they are 

undertaken.  

Policy 10.2.2 – Dredged material 

Provide for the disposal of dredged material 

taken from the coastal marine area, back into 

the coastal marine area where the activity will 

not have significant adverse effects on habitat 

and heritage values, coastal processes, 

navigation, safety and water quality.  

 

dynamic nature of this high energy coastal 

environment beyond the harbour entrance. 

Areas of significant ecological values, notably  the 

Motupōhue Mātaitai Reserve, Tiwai Point 

shoreline, the upper parts of Bluff Harbour and 

Awarua Bay will be protected from sediment 

deposition by timing of dredging and disposal of the 

finer sediments (silts) during outgoing ebb tides.  

Sediment mobilisation and distribution mapping 

shows that coastal water quality outside of the 

sediment disposal site will be maintained due to 

rapid dispersion of suspended sediment by strong 

tidal currents and wave action.   

The disposal of rock will create a rocky reef that 

will create additional habitat for marine life.  It will 

not pose a navigation issue as it will lie at a depth 

of between 13 – 15 metres. 

The proposal is consistent with this objective and 

these policies. 

 
Objective 10.1.2 – Maintain safe and efficient 
navigation 

To maintain safe and efficient navigation in the 

coastal marine area.  

 

 

The proposed capital dredging project will result in 

an increase in the depth and width of the entrance 

channel which will improve the level of safety for 

vessel navigation.  The channel is recognised as 

most challenging port entrance channels in New 

Zealand. 

Navigational safety will be maintained during the 

proposed works through formalised 

communication to ensure vessel owners are 

informed in advance of blasting times and 

locations.  

The proposal is consistent with this policy. 

 

Policy 10.1.1 - Dredging and excavation 

Provide for dredging and excavation to remove 

deposited silt and other material, where the rate 

of natural deposition has been exceeded, and 

that deposition adversely effects the 

continuance of current uses and activities.  

 

 

The capital dredging proposed by the applicant is 

of the type of activity anticipated by Policy 10.1.1 in 

order to achieve a target depth that allows for 

vessels to be fully loaded at the berths and to safely 

navigate the entrance channel. 

The proposal is consistent with this policy. 
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Policy 10.1.6 – Appropriate practices 

Promote appropriate practices associated with 

dredging and drainage works.  

 

 

The proposal involves the deployment of the best 

available equipment in NZ in the form of a TSHD 

for dredging and disposal of soft sediment and a 

multi-purpose backhoe dredger. The backhoe 

dredger will undertake rock drilling, placement of 

explosives in the drilled holes, dredging of the rock 

fragmented during blasting and placement of 

fragmented rock in split hopper barges for disposal 

at the rock disposal site off Tiwai Peninsula.    

The proposed practices are considered 

appropriate and therefore consistent with this 

policy. 

  

Objective 10.2.1 – Minimise deposition 

To minimise deposition that results from human 

activities in the coastal marine area.  

 

 

The explanation to Objective 10.2.1 notes that  

‘Deposition is inextricably linked to the hydraulics 
and coastal processes that affect water movement 
in an area, for example, the water circulation 
pattern of the fiords is different to shallow 
estuaries. As such, any activity that results in the 
release or discharge of contaminants or other 
material needs to take into account the processes 
that affect water movement.’  

The current sediment disposal site was selected on 

the basis of its location within a high energy 

environment where dredged spoil is rapidly 

dispersed by coastal processes that prevent 

substantial deposition across the seabed in the 

disposal site. Historic monitoring of this site and a 

nearby control site illustrates that adverse 

depositional effects are not occurring at this site.   

The proposal is consistent with this policy. 

 

Policy 10.2.3 – Avoid, remedy or mitigate the 
disposal of contaminants in the coastal 
marine area 

Avoid, wherever practicable, remedy or mitigate 

the adverse effects of the disposal or deposition 

of contaminants and materials containing 

contaminants in the coastal marine area.  

 

Chemical analysis of the sediment to be dredged 

and deposited at the disposal site by e3s show that 

the concentration of key contaminants including 

heavy metals and PAH are below the ANZG default 

guideline values under which biological effects are 

predicted. Chemical analysis of the sediment 

adjacent to the berths is undertaken annually and 

has not exceeded the ANZG guidelines to date.  

The proposal is consistent with this policy. 

 



 

 

RC Application - Bluff Harbour Capital Dredging Proposal 

 

98 

 

 
BEALE  
CONSULTANTS 
 

Policy 10.2.5 – Navigable water 

Avoid the adverse effects of deposition on 

navigable water.  

 

Adverse effects of disposal of sediment and rock at 

the designated disposal sites on navigation will be 

avoided. South Port report that both sites are 

located well outside of the shipping channel in 

relatively shallow inshore waters. Depths are 

sufficient however for safe navigation by small craft 

across these sites.  

The proposal is consistent with this policy. 

 

 

 

The proposal, which incorporates a suite of mitigation measures, is considered to achieve the objectives 

of the RCP and meet the requirements of the relevant policies in avoiding significant adverse effects on 

the marine environment while enhancing the operational capacity of the port. 

9.4. Te Tangi a Tauira – The Cry of the People 
 

Te Tangi a Tauira is the Ngāi Tahu ki Murihiku Natural Resource and Environmental Iwi Management 

Plan.  It was officially endorsed by Te Rūnanga o Awarua, Te Rūnanga o Oraka/Aparima, Te Rūnaka o 

Waihōpai and Te Rūnanga o Hokonui in Janaury 2008. 

 

The purpose of this Iwi Management Plan (the Plan) is to consolidate Ngāi Tahu ki Murihiku values, 

knowledge and perspectives on natural resource and environmental management issues within the 

Southland environment. It is an expression of kaitiakitanga. While the Plan is first and foremost a 

planning document to assist Ngāi Tahu ki Murihiku in carrying out kaitaki roles and responsibilities, it 

also recognises the role of communities in achieving good environmental outcomes and healthy 

environments, and thus is designed to assist others in understanding tangata whenua values and policy. 

The purpose of Te Tangi a Tauira is to:  

• describe the values underpinning the relationship between Ngāi Tahu ki Murihiku and the natural 

environment;  

• identify the primary issues associated with natural resource and environmental management in the 

takiwā, from the perspective of Ngāi Tahu ki Murihiku;  

• articulate Ngāi Tahu ki Murihiku policies and management guidelines for natural resource and 

environmental management, wāhi tapu and wāhi taonga.  

Section 3.6 – Te Ākau Tai Tonga (Southland’s Coastal Environment) sets out General Policy for 

Southland’s Coastal Environment and a series of specific policies arranged by subject matter. Policies 

relating to Coastal Water Quality and Coastal Ecosystems are relevant to the application by South Port 

seeking to undertake drilling, blasting, dredging and disposal activities in Bluff Harbour and offshore of 

Tiwai Peninsula. 

General policies acknowledge that the impacts of mismanagement affect the cultural health of the 

coastal environment and seek to:  

• respect, protect and enhance coastal areas of importance where possible; and  

• protect and enhance kaimoana and kaimataitai for future generations.  

Issues identified in relation to coastal water quality and coastal ecosystems that are relevant to this 

application by South Port include:  

• impacts on kaimoana, kaimataitai (sea food) and mahinga kai;  
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• impacts on cultural use of estuaries and the ocean;  

• impacts on the ocean as a result of sediment loading;  

• protection of intrinsic values of ecosystems; and 

• maintaining healthy kaimoana.  

In response to these issues, the following policies seek protection and enhancement of the coastal 

environment: 

• Encourage protection and enhancement of the mauri of coastal waters, to ensure the ability to 

support cultural and customary usage.  

• Avoid the use of coastal waters and the ocean as a receiving environment for the direct discharge of 

contaminants.  

• Have active involvement in promoting the understanding of ecosystem interactions within the coastal 

environment and the impacts that changes to water quality and levels of deposition and disturbance 

may have on each organism and their subsequent role in maintaining ecosystem health.  

• Avoid changes to coastal landscapes and biodiversity which have detrimental impacts on Ngāi Tahu 

ki Murihiku relationships and associations with coastal land, water, wāhi tapu and wāhi taonga areas.  

• Promote the importance of the health of kaimoana in coastal waters.  

• Protect coastal environments in which marine birds nest and feed, particularly tītī populations.  

• Avoid compromising marine bird habitats as a result of inappropriate coastal land use, subdivision 

or development.  

South Port commissioned Te Ao Marama to undertake a cultural impact assessment of the application 

that addresses these issues and policies.  The assessment acknowledges the importance of shared 

obligations between South Port and Te Rūnanga o Awarua in creating a pathway to enhancing the 

harbour health for cultural use and emphasises the importance of working collaboratively to ensure 

monitoring requirements associated with the project support the abundance of mahinga kai species and 

habitat as well as the involvement of Ngāi Tahu trained marine mammal observers in the project. 

9.5. Resource Management Act 1991 

9.5.1. Part 2 – Purpose and Principles 

The assessment of the relevant policy documents described in sections 9.1 – 9.4 above (required by 

section 104 of the RMA) is subject to Part 2 of the RMA, which sets out the purpose and principles. 

Section 5 of the RMA defines its purpose. Section 6 sets out matters of national importance, section 7 

describes ‘other’ matters and section 8 requires those exercising functions and powers under the RMA 

to take into account the principles of the Treaty of Waitangi. Table 9-4 provides an assessment of the 

dredging related activities that require resource consent against the requirements of Part 2 of the RMA.  

Table 9-4: RMA Part 2 Assessment 

 

Provision Assessment 

Section 5  

In this Act, sustainable management means 

managing the use, development and protection of 

natural and physical resources in a way or at a 

rate that allows people and communities to 

provide for their social, economic and cultural 

wellbeing and for their health and safety, while...  

 

The proposal including the mitigation measures 

proposed by South Port is in accordance with the 

purpose of the Act as it represents sustainable 

management of natural resources of the coastal 

environment.  The proposal will allow the people 

and communities of Southland to better provide 

for their social, economic and cultural wellbeing, 
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through the enhanced transit of goods and 

materials through the port while improving the 

safety of people navigating the entrance channel.  

Section 5(2)(a) 

Sustaining the potential of natural and physical 

resources (excluding minerals) to meet the 

reasonably foreseeable needs of future 

generations  

 

The natural resources associated with the coastal 

marine area, including mahinga kai resources will 

be sustained for future generations through the 

implementation of the proposed mitigation 

measures in combination with natural 

recolonisation processes with respect to the 

affected rocky reef habitats.  

The project will enhance the performance of 

South Port allowing the needs of future 

generations to be met. 

Section 5(2)(b)  

Safeguarding the life-supporting capacity of air, 

water, soil, and ecosystems  

 

 

The life supporting capacity of the coastal waters 

and coastal ecosystems will be safeguarded 

through the implementation of mitigation 

measures as proposed in the application.  

 

Section 5(2)(c) 

Avoiding, remedying or mitigating any adverse 

effects of activities on the environment  

 

 

The proposal includes a suite of avoidance and 

mitigation measures.  These include timing of the 

drilling and blasting programme to avoid the peak 

breeding seasons for marine mammals, seabird 

and fish and dredging and disposal of the 

sediments during outgoing ebb currents to 

minimise mobilised sediment affecting sensitive 

shoreline ecosystems.  

 

 

 

Section 6(a) 

The preservation of the natural character of the 

coastal environment (including the coastal 

marine area) ...and the protection of [it] from 

inappropriate subdivision, use and development  

 

 

The natural character assessment that forms part 

of the application concludes that the effects of the 

dredging activities on the natural character of the 

entrance and port area of Bluff Harbour and the 

Tiwai Point Open Coast will be low. 

 

Section 6e and sections 7(a) & 7(aa) 

The relationship of Maori and their culture and 

traditions with their ancestral lands, water, sites, 

waahi tapu, and other taonga.  

 

 

Section 6(e) matters and section 7(a), (aa) 

matters concerns recognising and providing for 

the relationship of Maori and their culture and 

traditions with their ancestral lands, water, sites, 

waahi tapu, and other taonga, the role of as 
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kaitiaki (section 7(a)) and the ethic of stewardship 

(section 7(aa)).  

South Port’s recognition of the special 

relationship of Te Rūnanga o Awarua as kaitiaki 

of Awarua (Bluff Harbour) is reinforced through a 

commitment to a shared obligation to enhance 

the harbour health for cultural use as 

underscored in the cultural impact assessment. 

 

Section 7(b) 

The efficient use and development of natural and 

physical resources  

 

South Port represents a significant physical 

resource for the Southland region. The proposed 

dredging and disposal of relatively small volumes 

of sediment and rock will enable the port to 

operate more efficiently by increasing vessel 

draft, improving navigational safety, increasing 

cargo volumes and providing for direct shipment 

to export markets. 

 

Section 7(d)  

Intrinsic values of ecosystems  

 

 

The marine effects assessment that forms part of 

the application highlights the existing knowledge 

that South Port has of the surrounding marine 

environment from marine monitoring surveys and 

commissioning of a range of studies which have 

guided the formulation of mitigation measures 

proposed in this application.  These measures 

include timing of dredging and disposal activities 

based on the knowledge of the physical 

characteristics of the sediment in the dredging 

and disposal sites, the nature of the tidal currents 

and velocities, sediment mobilisation patterns, 

and the ecological and cultural sensitivity of the 

receiving coastal environment. 

Section 8 

In achieving the purpose of this Act, all persons 

exercising functions and powers under it, in 

relation to managing the use, development, and 

protection of natural and physical resources, shall 

take into account the principles of the Treaty of 

Waitangi (Te Tiriti o Waitangi).  

 

 

Section 8 require the principles of the Treaty of 

Waitangi to be taken into account with respect to 

the application, being partnership, participation 

and protection. 

South Port has a long standing relationship with 

Te Rūnanga o Awarua. Over the course of the 

project active dialogue has been undertaken with 

the Rūnanga and Te Ao Marama representatives 

along with the commissioning of a cultural impact 

assessment.  

South Port and the Runanga are jointly 

committed to protecting of natural (mahinga kai) 

resources of the harbour.  
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Te Ao Marama on behalf of Te Rūnanga o 

Awarua has provided unconditional approval to 

the application. 

Overall, the proposed capital dredging project will achieve the purpose of the RMA and is consistent 

with the principles outlined in section 6-8 of the RMA.  

9.5.2. Section 105  

Section 105 of the RMA states that if an application is for a discharge permit to do something that would 

contravene section 15 of the Act, the consent authority must have regard to:  

(a)  the nature of the discharge and the sensitivity of the receiving environment to adverse 

effects; and  

(b)  the applicant’s reasons for the proposed choice; and  

(c)  any possible alternative methods of discharge, including discharge into any other receiving 

environment.  

Monitoring of the sediment disposal site by South Port has not demonstrated any significant adverse 

effects on infaunal and epifauna benthic communities arising from previous sediment deposition 

activities associated with maintenance dredging. Recent diving surveys undertaken by e3s for this 

application confirm that the benthic communities are highly tolerant of suspended sediment and 

sedimentation processes due to natural coastal processes. The receiving environment includes 

sensitive ecosystems associated with the upper harbour and the rocky shorelines around Tiwai Point 

and the Motupōhue Mātaitai. Potential adverse effects on these ecosystems will be avoided through 

restrictions on timing of dredging of areas where finer sediment (silts) occur and their disposal to periods 

when ebb tides occur which allows for rapid dispersion and transport of suspended sediment into 

Foveaux Strait. 

No alternative site for the disposal of soft sediment exists further offshore owing to the operational and 

safety issues posed by strong surface currents and strong prevailing winds in Foveaux Strait and load 

line convention restrictions which limits ships to a minimum freeboard.   

9.5.3. Section 107 

Section 107 of the RMA states that a consent authority shall not grant a discharge permit for something 

that would contravene section 15 of the RMA if, after reasonable mixing, it is likely to give rise to any of 

a series of identified effects in s107(1)(c) – (g) unless it is satisfied: 

 

(a) that exceptional circumstances justify the granting of the permit; or 

(b) that the discharge is of a temporary nature; or 

(c) that the discharge is associated with necessary maintenance work 

 

and that it is consistent with the purpose of this Act to do so. 

While the proposed dredging and disposal of sediment, particularly the finer silts will give rise to the 

production of suspended material in the water column  and a change in the colour and visual clarity of 

the waters within and surrounding the areas of the  harbour being dredged and at the sediment disposal 

sites, these effects will be of a temporary nature. Dredging and disposal of the finer sediments (silts) 

most likely to become suspended in the water column is expected to span no more than one week.  

The rock breaking, rock drilling and confined blasting in the entrance channel will result in the discharge 

of underwater shock waves and noise. The effects on marine life will be within a limited range and 

temporary in nature. 
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There is therefore no restriction on Environment Southland granting the consent under section 107(2)(b) 

of the RMA. 

 

10. Conclusions 

South Port is applying for coastal permits for a term of 10 years. This term is sought to cover any 

eventualities that arise beyond the control of South Port that could lead to a delay in the project. 

The project will improve navigational safety, and will increase efficiency,  allowing South Port to increase 

the depth and vessel draft in the harbour enabling vessels to be fully loaded and serve international 

ports directly from Bluff. This will have significant economic benefit for the Southland economy. 

The harbour entrance channel is highly modified as a result of significant deepening operations in the 

1960/70s, a drilling, blasting and dredging programme conducted in 1979/80 and from sporadic isolated 

drilling, blasting and dredging during the 1980’s.  

This project will involve rock breaking, drilling, blasting and dredging of the seabed in the harbour 

entrance channel, dredging of the seabed in the swinging basin and Island Harbour berths and 

discharge of water and deposition of dredged sediment and rock to two disposal sites offshore of Tiwai 

Peninsula.  

The overall work programme including plant mobilisation, capital dredging operations and 

demobilisation activities will span one 10 month period. The rock breaking, rock drilling, blasting and 

dredging activities in the harbour entrance channel will take up to 8 months to complete. This timeframe 

includes an allowance for delays due to shipping movements and adverse weather conditions.  

 

A contractor responsible for undertaking the capital dredging operations in the entrance channel 

estimates that blasting will occur on 120 days. 

A maximum volume of 120,000 m3 of sediment and 40,000 m3 of rock is proposed to be dredged from 

the harbour and deposited offshore from Tiwai Peninsula. This is of a very small scale in terms of 

dredged volumes compared to other capital and maintenance dredging projects consented around the 

country in recent times.  

The assessment of effects on the marine environment concludes that the effects of the proposed 

dredging and deposition of soft sediment will be low or minor. The dredging and deposition of the finer 

sediments or silts located at the berths will be undertaken on outgoing tides to avoid potential adverse 

effects on sensitive marine ecosystems in the upper harbour and around the Tiwai Rocks. Dredging and 

disposal of the finer sediments (silts) from the berth basins is expected to span no more than one week.  

The rock breaking, drilling and blasting of rock in the entrance channel will result in the removal of 

approximately 38,000 m2 of subtidal rocky reef habitat which represents about 10% of the overall extent 

of rocky reef habitat that exists in the harbour entrance. The current productivity and diversity of the 

rocky reef habitat within the entrance channel is evidence of the recolonisation by marine species within 

an area highly modified by blasting in the 1980’s.   

South Port will implement monitoring programmes to assist in the provision of data to assess the 

recolonisation of the bare rock surfaces following the maintenance and capital dredging campaigns as 

well as to ensure these habitats are assessed for invasive marine pest species. South Port and e3s 

have also volunteered to initiate a ‘reef ball’ monitoring programme, that falls outside of this application 

to quantifiably assess the rate of recolonisation and recovery of marine species on hard substrate 

surfaces with no initial marine habitat.  
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The subsequent deposition of the rock spoil to the seabed is predicted to create a rocky reef habitat in 

a highly disturbed area with currently, a low level of biodiversity. Subsequent monitoring of this site is 

proposed to validate this prediction.  The rock deposition and rapid natural colonisation processes is 

expected to increase the amount of rocky reef habitat that exists within and surrounding Bluff Harbour 

in the future. 

The marine mammal effects assessment specifies that the overall effects of the proposed dredging, 

drilling, blasting and disposal activities on marine mammal species as minor or less than minor when 

implemented in conjunction with a suite of recommended mitigation and monitoring actions. These 

include:  

• Implementation of a MMOZ and associated onsite monitoring by MMOs to prevent marine 

mammal entry into the MMOZ prior to blasting. Details are to be specified in the MMMP; 

• Modelling of TTS and PTS zones and review modelled data to assess potential range over 

which behaviour disturbance may be possible. 

• Ensuring that operations are the lowest impact that they can be to achieve the end result (e.g., 

smallest blasting charge possible, least number of blasts possible). 

• Regular maintenance and proper upkeep of all equipment and vessels (e.g., lubrication and 

repair of winches, generators) can significantly help lessen some underwater noise production; 

The mitigation and monitoring measures proposed in this application are considered to be sufficiently 

comprehensive in avoiding and mitigating or managing potential adverse effects of the project on the 

marine environment. 

A 12 month acoustic monitoring programme is being undertaken by Cawthron and the Styles Group 

show a very low number of detection events that were likely indicating the presence of either bottlenose 

or common dolphins. There were only three detections of whales over the 6 month recording period, 

including a possible sei whale detection was recorded in April, a confirmed southern right whale 

detection was recorded in May and a possible humpback detection in June, all at the outer station 

outside the harbour entrance. Analysis of the whale detections by the Styles Group indicates these 

vocalisation were from distant source locations, i.e.; likely greater than several kilometres in Foveaux 

Strait.  

The coastal processes assessment concludes that changes to the channel entrance, swinging basin 

and berth basins as a result of dredging will have no noticeable effect on tidal current velocities and 

waves as the principal drivers of coastal processes.  

The natural character, landscape and visual effects assessment concludes the effects on the natural 

character of the port area of Bluff Harbour and the Tiwai Point coastline will be low. 

The activity has been assessed against the relevant statutory requirements and found to achieve the 

relevant objectives and is consistent with the policy framework.   

There is no regulatory barrier to the application being granted.  

The proposed conditions of consent are attached at Appendix 1.   
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Proposed Consent Conditions 
 
1. The term of this consent is 10 years.  
 
2. This consent permits the drilling, rock breaking, blasting, capital dredging and deposition of 

the following quantities of spoil: 
 
 i. Up to a maximum of 120,000 cubic metres of sand and silt material; 

ii up to a maximum of 40,000 cubic metres of rock. 
 
3. The drilling, rock breaking, blasting, and dredging of rock shall be carried out in the areas of 

seabed in the harbour entrance channel shown in red on the attached plan entitled "Harbour 
and Channel Dredging Areas", and defined by a centre point at the following co-ordinates 
(NZTM 2000): 

 
Easting Northing 
1244359 
 

4828749 

 
4. The dredging of soft sediment shall be carried out across areas of seabed in the harbour as 

shown in orange on the attached plan entitled "Harbour and Channel Dredging Areas", and 
defined by a centre point at the following co-ordinates (NZTM 2000): 

 
Area Easting Northing 
Swinging Basin 1243281  4829468  
Berth 3 & 4 1242725  4829504  
Berths 5 & 6 1242626 & 1242530 

 
4829611 & 4829575 

Berths 7& 8 1242615  4829800  
 
5. The discharge of spoil to water and deposition of spoil into the seabed shall be carried out in 

the areas hatched on the attached plan entitled "Proposed capital dredging works areas 
within Bluff Harbour and Foveaux Strait/Tiwai Peninsula", and defined by the following NZTM 
2000 co-ordinates: 

 
Dredged Spoil Easting Northing 
Sand and Silt 1246513.845 

1246312.069 
1245764.657 
1245986.106 

4829176.496 
4829195.624 
4828630.816 
4828603.574 
 

Fragmented Rock 1248753.667 
1248607.001 
1249288.851 
1249427.794 
 

4828317.608 
4828124.632 
4827661.488 
4827864.757 

 
 
6. The consent holder shall maintain a record of the quantity of soft sediment and rock dredged 

and discharged and the areas from which the dredged material was derived and shall report 
to the Compliance Manager at the conclusion of the works, and upon request.  

 
Timing of Works 
 
7. Drilling, rock breaking, blasting, dredging and deposition activities shall be limited to the period 

1 February to 30 September to avoid the peak marine mammal migration season and peak 
seabird and fish breeding and coastal feeding seasons.  

 



 

 

8. Soft sediment dredging shall be limited to the period 1 April to 31 July to avoid the seagrass 
(Zostera muelleri) flowering and growing season. 

 
9. Drilling, rock breaking and blasting activities and use of the trailer suction hopper dredge 

(TSHD) shall be limited to the hours between 7.30 am and 6 pm when marine species are less 
active and to minimise disturbance to residential and rural receivers. 

 
Geology of Entrance Channel 
 
10. The consent holder shall supply the Council’s Environmental Compliance Manager with a report 

from an engineering geologist documenting the results of the trial drilling and blasting 
programme conducted in the entrance channel. The report is to be provided prior to 
commencement of the capital drilling, blasting and dredging.  The purpose of this report is to 
report on the extent to which the rocks encountered in the trial is consistent with that predicted 
in the application. 

 
Sediment Control 
 
11. The consent holder shall ensure that dredging of the Berths 5 & 6 basin and Berths 7 & 8 occurs 

during slack or outgoing (ebb) tides to avoid depositing fine silts in Awarua Bay and the upper 
harbour including seagrass beds.  

 
12. The consent holder shall ensure that sediment dredged from the Berth 5 & 6 basin and Berths 

7 & 8 is not to be deposited at the sediment disposal site during slack tide where little or no 
wave action is evident.  

 
13. The consent holder shall implement adaptive receptor-based dredge management involving a 

three-tiered trigger threshold system based on water clarity and duration (days).  This will be 
informed by turbidity meters that when exceeded, require sediment management responses, 
as set out in the Adaptive Marine Management Plan (AMMP). These triggers shall be: 

 
• Tier 1 trigger – Warning, reduced water clarity: commence management actions.  
• Tier 2 trigger – Water clarity reduced further, and daily duration exceeded: increase 

management actions. 
• Tier 3 compliance level – Cease dredging in the vicinity of the monitoring station(s) 

showing the exceedance until water quality daily average returns to acceptable levels. 
 

For Tier 1 and Tier 2 exceedances, the management responses will be: 
 

• Alternating the dredging of ‘lower risk’ predominantly sand zones and ‘higher risk’ silted 
zones to assist with turbidity reductions and increase light availability until the Tier 1 
level is no longer exceeded.   

• Assessing tidal movements and velocities and altering dredging positions/timings 
further based on these, until the Tier 1 level is no longer exceeded.    

 
The turbidity meters shall be placed near sensitive habitats such as seagrass beds and at the 
eastern end of the Motupōhue mātaitai with another “control” turbidity meter placed near 
seagrass beds outside of the predominant tidal flow pathway.  The final placement of the 
turbidity meters shall be subject to consultation and confirmation from Te Rūnanga o Awarua. 
 
Ongoing monitoring of the sensitive receptors using turbidity meters shall be carried out during 
the soft sediment dredging and disposal operations. This shall include daily monitoring of the 
meters during dredging in ‘higher risk’ sites (Zones B3/4, B5, A4, B7&8, A3) and weekly 
monitoring during the ‘lower risk’ zones (Zones B11, E, C and swinging basin). 

 
Protection of Marine Mammals 
 
14.  The consent holder shall establish a designated marine mammal observation zone (MMOZ) in 

the harbour and harbour entrance covering all categories of marine mammal based on the 
modelled extent of temporary transitional shift (TTS) to protect marine mammals from 



 

 

permanent and temporary hearing injury from blasting. The MMOZ will correspond with a worst-
case blasting scenario involving 25 kg charges as mapped on Attachment 1.  

 
15. The consent holder shall engage suitably trained and experienced Marine Mammal Observers 

(MMOs) who will be responsible for observing the MMOZ at least 60 minutes prior to charge 
detonation and following detonation.  

 
16. In the event that marine mammal(s) are observed in the MMOZ or are likely to enter the MMOZ, 

blasting shall cease until the marine mammal(s) have been observed to move out of the MMOZ. 
 
17. The consent holder shall adhere to the standard operating procedures for the MMOZ set out in 

the Marine Mammal Management Plan (MMMP) during pre and post blasting monitoring 
operations. 

 
18. A marine mammal sighting log to record any marine mammal sighted (date and time), and 

actions taken, shall be prepared, and maintained, as specified in the MMMP.  These records 
and a summary report shall be provided to the Council's Environmental Compliance Manager 
and the Department of Conservation at the conclusion of the project, and upon request. 

 
19. The consent holder shall ensure ropes or lines used during towing of the split hopper barges 

are kept taut at all times to avoid the potential for marine mammals to become entangled in the 
lines.  

 
20. The consent holder shall in advance of the work, undertake inductions with vessel staff about 

appropriate behaviour around marine mammals, and vessel master’s responsibilities under the 
Marine Mammals Protection Act 1992. These include speed limits to avoid the potential for 
marine mammal injury or mortality. 

 
21. The MMMP shall be updated with the latest set of acoustic monitoring results and submitted to 

the Council's Environmental Compliance Manager prior to consented activities commencing. 
 
Protection of Seabirds and Other Marine Species  
 
22. The consent holder shall establish a designated observation zone for seabirds, including shags 

and penguins that correlates with the TTS for Otariid pinnipeds and a mortality zone for fish. 
These areas will correspond with a worst-case blasting scenario involving 25 kg charges where 
underwater blasts could cause injury or mortality to seabirds and fish.  

 
23. The consent holder shall undertake visual observations of the TTS and fish mortality zones in 

conjunction with the engaged MMOs.  
 
24. In the event that any seabirds and sharks are observed in these zones, blasting shall cease 

until the seabirds and sharks are no longer observed in the zones. 
 
25. The consent holder shall prepare and maintain a sighting log recording any non-marine 

mammal species sighted (date and time), and actions taken. These records and a summary 
report shall be provided to the Council's Environmental Compliance Manager at the conclusion 
of the project, and upon request. 

 
26. The consent holder shall activate an initial open water blast of low peak pressure to remove 

mobile species from the harbour entrance channel and surrounding waters before blasting 
commences. This open water blast only occurs once the MMOs have assessed that no seabirds 
and shark species are present in the TTS and fish mortality zone.  

 
27. The consent holder shall ensure a period of 90 seconds passes before blasting commences to 

enable benthic fish and highly mobile mollusc species (squid and octopus) to exit the TTS and 
mortality zone. 

 



 

 

28. In the event that the open water blast is causing mortality to small marine fish species and is 
creating a feeding flock of gulls and terns, the consent holder shall revise this deterrence 
measure or discard completely.  

 
29. The consent holder shall employ a soft start in which a lower explosive charge is set off prior 

to the commencement of each blast event to further assist in deterring seabirds and fish from 
the harbour entrance channel and surrounding waters. 

 
30. The consent holder shall operate an acoustic harassment device at all times during drilling and 

blasting operations to deter seabirds and fish from the harbour entrance channel and 
surrounding waters.  

 
Biosecurity 
 
31. The consent holder shall inspect the dredge, barge, tug and split hopper barges for fouling 

organisms, including Undaria pinnatifida and other “exclusion species included in the Southland 
Regional Pest Management Plan (SRPMP), no more than one week prior to the vessels 
entering Bluff Harbour.   

 
32. If such organisms are found, the consent holder shall ensure that the organisms are removed 

and disposed of to a designated refuse site on land, and any “exclusion” species identified in 
the SRPMP are reported to Biosecurity NZ and Environment Southland. 

 
33. The consent holder shall provide Council’s Environmental Compliance Manager with updated 

biofouling management plans from the dredge operators prior to commencement of the works. 
 
34. The consent hlder shall be use MPI accredited operators to undertake inspections and cleaning 

of vessels. 
 
35. An inspection report shall be submitted to Council’s Environmental Compliance Manager prior 

to the dredge equipment entering Bluff Harbour detailing the timing, method, and findings of 
the inspection. 

 
36. The consent holder shall monitor the fixed quadrat locations on the seabed within the blast 

zone (as per proposed Condition 41) at 3 months, 12 months and annually for up to 3 years 
following completion of the works, for the presence of Undaria pinnatifida, and “exclusion” 
species identified in the SRPMP.  Any pest marine organism detected during this period shall 
be removed from the zone and disposed of to a designated refuse site on land. This sighting 
will be reported to Biosecurity NZ and Environment Southland for management purposes.   

 
Noise Control 
 
37. The consent holder shall ensure that the noise emissions arising from all drilling and dredging 

work complies with the Project Noise Standards set out in the following table: 
 
 
 

Time of Week Time Period 

Noise limits 

Residential/ Rural 
Receivers At the ICB 

Industrial 1 and  
Business 2 

Leq (dBA) Lmax (dBA) Leq (dBA) Lmax (dBA) Leq 

(dBA) 
Lmax 

(dBA) 

Weekdays 0630-0730 55 75 55 75 70 85 



 

 

Time of Week Time Period 

Noise limits 

Residential/ Rural 
Receivers At the ICB 

Industrial 1 and  
Business 2 

Leq (dBA) Lmax (dBA) Leq (dBA) Lmax (dBA) Leq 

(dBA) 
Lmax 

(dBA) 

(to 0730 Saturday 
morning) 

0730-1800 70 85 70 85 

1800-2000 65 80 65 80 

2000-0730 50 75 55 75 

Saturdays 

 (to 0730 Sunday 
morning) 

0730-1800 70 85 70 85 
70 85 

1800-0730 50 75 55 75 

Sundays and public 
holidays  

(to 0630 Monday 
morning) 

0730-1800 55 85 55 85 

70 85 

1800-0630 50 75 55 75 

 

38. Compliance with the Project Noise Standards is to be measured and assessed 1m from the 
façade of any building that is occupied when the noise is being generated.  All measurements 
and assessments should be conducted in accordance with NZS6803:1999. 

39. The air overpressure from blasting shall comply with a limit of 120dBC Lpeak at any property 
containing a building with windows. 

40. The Project Noise Standards and the noise limit in Condition 39 (blasting) do not apply at any 
property or building under the ownership or control of the consent holder or its entities or 
subsidiaries. 

41. The consent holder shall ensure the hopper barge is lined with timber or an alternative material 
that prevents rocks impacting on any steel surface of the barge. 

 
42. The consent holder shall ensure that all drilling and dredging equipment is regularly maintained, 

including hydraulic equipment, exhausts, generators, and winches to minimise noise levels 
above and below wateras far as practicable. 

 
Monitoring and Reporting 
 
43. The consent holder shall provide to Council's Environmental Compliance Manger a Monitoring 

and Reporting Management Plan prior to commencing work authorised by this consent. This 
plan must outline the methodology to be used to achieve compliance with conditions 42-47. 

 
 
 
 
 



 

 

Soft Sediment Benthic Monitoring 
 
44. The consent shall monitor the following soft sediment sites (NZTM 2000) within three months 

of completion of the works for heavy metals, polycyclic aromatic hydrocarbons, phosphorus, 
tributyltin, sulphate, and sediment particle size analysis.  

 
• Harbour control site (Easting 1242608.133; Northing 4831600.781);  
• Motupōhue mātaitai control site (subject to confirmation with Te Runanga a Awarua); 
• Tiwai control site (Easting 1247131.851; Northing 4829218.48); and 
• Sediment disposal site (Easting 1246000.422; Northing 4829265.766).    

 
A report detailing the findings of this sediment monitoring shall be provided to the Council's 
Environmental Compliance Manager within three months of completion of analysis of the 
sediment samples. 

 
Seagrass Monitoring 
 
45. The consent holder shall undertake health status monitoring of three seagrass beds pre-, 

during and post- soft sediment dredging works. This health status monitoring shall include 
particle size analysis, sediment chemistry analysis, percentage cover and water clarity 
measurements at fixed quadrat locations to allow for comparison. The monitoring sites are 
(NZTM 2000): 

 
• Seagrass Control (Easting 1241561.286; Northing 4830051.256); 
• Rabbit Island (Easting 1242832.631; Northing 4832323.527); and 
• Tiwai Wharf (Easting 1244270.155; Northing 4829583.095).  

 
Rocky Reef Benthic Monitoring 
 
Bluff Harbour Entrance Channel 
 
46. The consent holder shall undertake quantitative benthic monitoring of the seabed at fixed 

quadrat locations within the blasting zone for epifauna and algal cover. Photo quadrats will be 
taken of the site and assessed for changes in biomass and species assemblages. Monitoring 
shall be undertaken prior to the works to establish a baseline, then at 3 months, 12 months and 
36 months.  

 
Rock Disposal Site 
 
47. The consent holder shall undertake quantitative benthic monitoring of the rock disposal site at 

fixed quadrat locations for infauna, epifauna and algal cover using transects and quadrats.  
Visual rock stability assessments shall also be completed. Monitoring shall be undertaken at 3 
months, 12 months, 36 months and 60 months following completion of the works. 

 
48. A benthic monitoring report covering conditions 41 and 42 will be provided to the Council's 

Environmental Compliance Manager within three months following each survey, with the 
exception of the initial 3 month survey results which will be included in the 12 month survey 
report.   

Motupōhue Mātaitai Monitoring 

49. The consent holder will undertake an Ecological Impact Assessment within the Motupōhue 
mātaitai.  This shall be commenced at least 3 months prior to the works commencing.  The 
methodology and specific site guidance is to be finalised by the consent holder following 
consultation with Te Rūnanga o Awarua.  

 
This assessment will include a baseline assessment, health status monitoring of paua beds 
and rocky reef habitat within the proposed site during dredging and a post-dredging 
assessment.  
 



 

 

The final assessment is to be submitted to the Council's Environmental Compliance Manager 
and Te Rūnanga o Awarua within 3 months of completion of the works. 

 
Public Notification 
 
50. The consent holder shall provide 24-hour advance notice to the public including commercial 

shipping and fishing companies and water based recreational user groups of scheduled blast 
events through the following communication channels: 

 
• UHF Marine Channels 14, 16 and 61; 
• Meri Leask – Bluff Fisherman’s Radio; 
• Coastguard Channel 2; 
• Variable Message (LED) Signs – located at strategic locations in Bluff; 
• Physical Project Information station on Port and in the Community; 
• Emails; and 
• Posters. 

 
51. The consent holder shall provide advance notice to the owners and occupiers of properties 

predominately on Marine Parade as to when night time dredging works is likely to occur. The 
communication should be designed to let the owners know about the timing and duration of 
night time works, that it will be audible in some meteorological conditions, and that closing 
bedroom windows will assist to reduce noise levels, particularly during certain meteorological 
conditions. 

 
52. The consent holder shall maintain complaints register over the duration of the works and liaise 

with any complainant as to the means of mitigating any issue(s) raised. 
 
Lapse Date 
 
53. The lapse date for the purposes of section 125 shall be 31 December 2031. 
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1. INTRODUCTION 

South Port NZ Ltd (SPNL) has commissioned Fugro New Zealand Limited (Fugro) 
to undertake a 3D hydrodynamic model of Bluff Harbour, with technical and 
modelling expertise provided by Oceanum and Calypso Science. Tidal information 
(current speed and water elevation) from this modelling exercise will be used to 
improve safety and increase the operational efficiency for shipping within the 
Harbour. 

For this study, a regional 2D model over the Foveaux Strait was created to resolve 
the transformation of astronomical tidal constituents within the Strait. Then, a local 
area domain was then used to integrate these tidal constituents into the Bluff 
Harbour, solving the hydrodynamical equations of state. As a result, accurate high-
resolution tidal predictions have been produced along the shipping channel, inside 
the swinging basin, and near the spoil ground. 

The report is structured as follows. In Section 2, a description of the Bluff Harbour 
environment is provided, and in Section 3 the available data for validation is 
described. The model methods and numerical schemes are explained in Section 4, 
and the model results are provided in Section 5. The summary and 
recommendations for future work are outlined in Section 6. References cited are 
listed in the final Section 7. 
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Figure 1.1 Aerial photography showing the Foveaux Strait (top) and Bluff Harbour (bottom) 
including local toponymy used in the report. 
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Figure 1.2 Nautical chart showing the Approaches to Bluff Harbour. The three reaches to 
SouthPort are shown, as well as the navigation markers (green) and wharfs (red). 
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2. BLUFF HARBOUR CHARACTERISATION 

2.1. Regional setting 

Bluff Harbour is situated on the southern coast of the South Island and in the 
northern part of Foveaux Strait. The Strait is 30 km wide and relatively shallow 
(between 20 m and 40 m depth), with a hydrodynamic regime governed by strong 
tides, frequent gales (Heath 1985), notable tidal asymmetry, and rapid changes of 
tidal phase (Heath 1977). 

Around New Zealand, the tidal wave rotates anti-clockwise; entering the Strait from 
the west and generating velocities around 1.5 knots during spring tides (Cranfield 
1968; C. L. Stevens et al. 2019). However, higher velocities (around 2.2 knots) 
have been observed between Bluff and Ruapuke Island (Cullen 1967). 

2.2. Bluff Harbour 

Bluff is a natural harbour of about 5.5 Ha, with Bluff Harbour on the west side and 
Awarua Bay on the eastern side (Figure 1.1). It is shallow (typically less than 5 m 
depth) with a tidal range from 1.5 m (neap tide) to 2.21 m (spring tide) (Inglis et al. 
2005). 

Awarua bay is approximately 10 km long and 3 km wide, (Inglis et al. 2005) and is 
mainly composed of firm muddy sand (71%) and gravel fields (28%) (Robertson et 
al. 2004a). The eastern side of the bay is typically covered with macroalgal beds 
(Robertson et al. 2004a). 

Bluff Harbour is approximately 6 km long and 5 km wide, composed of 73 % of firm 
muddy sand and 17 % of gravel fields (Robertson et al. 2004b). Macroalgal beds 
can be observed on the tidal flats of the northen parts, while, the seafloor near the 
entrance features rocks and boulders covered by a dense Durvillaea biotype on 
either side of the channel (Stevens and Clarke 2004). The entrance channel has a 
reported tidal flow greather than 5 knots (Inglis et al. 2005). 

SouthPort is positionned in the southwest part of the harbour, some 2 km north of 
the entrance channel. It has three main infrastructures: 

x Island Harbour – An aritificial island of 40 Ha within a rock armour and steel 
pile wall. There are 8 working berths on the island. 

x Town Wharf - A 500 m timber-piled wharf . 
x Tiwai Wharf – A 1200 m structure with a 200 m working berth. 
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3. AVAILABLE MEASURED DATA 

3.1. Elevation data 

Sea surface elevations inside the Harbour were measured at two locations: 

x A tidal gauge, deployed by the National Institute of Water and Atmospheric 
Research (NIWA) in July 2011, and located inside Bluff Harbour near Pilot 
wharfs (Figure 1.2) which recorded data every minute. 

x Surface elevations measured by current meter (S4) pressure sensors 
located near Front Beacon 3 (Figure 1.2). The S4 was deployed by Ross 
Vennel and Chris Old the 25th of February 1998 and recovered on the 30th 
of March 1998. It made instantaneous pressure observations every 5 
minutes. 

Measured data has been post-processed in order to separate the tidal and residual 
components (storm surge, wind and wave effects), using the tidal analysis package 
T-tide (Pawlowicz et al., 2002). 

3.2. Velocity data 

Three different types of currents data were available: 

x A horizontal current meter was deployed on Beacon 3 by NIWA in May 
2012. The current meter uses 9 bins of 2 m resolution in the horizontal 
direction. Current velocity from this meter is noisy, especially during the 
strong flows in the flood tides - possibly from vibration and / or excessive 
bio fouling. 

x An S4 current meter was deployed by Ross Vennel and Chris Old on the 
25th of February 1998. The meter was positioned about 4 m above seabed, 
and sampled water velocity at 2 Hz and averaged over 1 minute every 5 
minutes. 

x A bottom mounted Acoustic Doppler Current Profiler (ADCP) survey was 
conducted by Ross Vennel and Chris Old on the 26th and 27th of February 
1998 during a spring tide of 2.3 m range. The survey measured current 
velocity profile from the swinging basin and along the three reaches in the 
channel. Results from the survey were averaged over the first 10 m 
vertically and within 50 m bins horizontally. 
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4. MODEL DESCRIPTION 

4.1. SCHISM 

The Semi-implicit Cross-scale Hydroscience Integrated System Model (SCHISM) is 
a hydrodynamic model (Zhang et al., 2016) based on an unstructured grid. It is 
specifically designed for 2D or 3D baroclinic/barotropic circulation from ocean to 
coast and can reproduce the wetting and drying around tidal flats. SCHISM uses 
hybrid or LSC2 in the vertical dimension (Zhang et al., 2015) which enhances 
accuracy in the surface layer. A detailed description of the SCHISM model 
formulation, governing equations and numerical schemes, can be found in Zhang 
and Baptista (2008). 

4.2. Regional domain 

The mesh over the Foveaux strait has a resolution ranging from 3500 m near the 
ocean open boundary to 100 m near the coast (Figure 4.1) and over 
topographically complex regions. 

Bathymetry was sourced from NIWA’s New Zealand bathymetry dataset (Mackay 
et al. 2012) which has a resolution of 250 m. This dataset was created using multi 
beam and single beam sources as well as nautical charts (Figure 4.2). 

This regional domain was run in full 2D barotropic mode over a 220-day period with 
both tidal surface elevation and current velocities prescribed along the hemispheric 
(open) boundary. Elevation and current amplitudes and phases of the dominant 
tidal constituents (M2, S2, N2, K2, K1, O1, P1, Q1) were sourced from OTIS 
assimilated barotropic solutions (Oregon State University Tidal Inversion Software) 
model. The model offers the principal tidal constituents at a resolution of 1/12°.  
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Figure 4.1 Aerial image showing the extent and resolution of the whole domain (top) and a 

zoomed area over the Foveaux Strait and Ruapuke Island (bottom). 
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Figure 4.2 Aerial image showing the bathymetry of the whole model domain (top) and a zoomed 
area over the Foveaux Strait and Ruapuke Island (bottom). 
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4.3. Local domain 

The local domain over Bluff Harbour has an average resolution of 40 m, with lower 
resolution near the ocean boundary (900 m). Higher resolution can be found near 
the port infrastructure (3 m), the navigation channel and the spoil ground (Figure 
4.3).  

The bathymetry from the harbour was created using multiple sources and methods.  
Outside the Harbour, bathymetry was acquired from NIWA’s New Zealand 
bathymetry dataset (Mackay et al. 2012) and completed using digitized nautical 
charts from Bluff approach and SPNL. A bathymetric dataset collected in May 2020 
by Fugro (as part of this study) was used in order to establish the bathymetry of the 
harbour in following areas (Figure 4.4):  

x Berth pockets, berth approach’s and swinging basin. 

x Spoil Grounds, 

x Entrance Channel. 

Beyond the coverage of Fugro’s dataset, nautical charts and NIWA’s dataset, 
bathymetry was estimated using satellite-derived Bathymetry (SDB) techniques. 
SDB has been intensively used in the literature in order to derive bathymetry in tidal 
inlet (Pacheco et al. 2015; Figueiredo, Pinto, and Gonçalves 2016; Liang et al. 
2017). In this study a modified Stumpf method is used (Traganos and Reinartz 
2018). The technique is based on wavelength-dependent attenuation of light in the 
water column and uses in-situ data to calibrate the reflectance-to-depth 
relationship. 

High resolution imagery was acquired from Sentinel-2 (S2) Level-1C (L1C) top of 
the atmosphere data which has a 10 m pixel resolution. An image taken on 14th 
September 2019 was selected due to low cloud cover that day (<5%). The image 
was then post-process in order to correct for any atmospheric disturbance with the 
“Dark Object Substraction” (DOS1) method (Chavez 1996) an mask land regions 
using the Near-Infrared band. Finally, a 3 x 3 low pass filter was applied to the 
image to further reduce noise. 

The modified Stumpf method uses a ratio with blue band   over green   band: 

 =  
   (  )
   (  )

−   

Where   and    are the slope and the offset set by doing a linear regression 
between the blue over green ratio and known bathymetric locations.   is a constant 
to ensure the results is linear. Soundings from nautical charts and Fugro’s 
bathymetric survey data were extracted and plotted against the results from the 
SDB techniques (Figure 4.5). 
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Finally, the calculated depth was combined to the other data sources (NIWA, 
Fugro, nautical charts) to create the bathymetry of Bluff Harbour.  

The local domain was set up to run in 3D, with higher resolution near the surface to 
capture currents that would mostly influence shipping manoeuvrability. The vertical 
grid configuration is a Sigma type coordinate with 15 layers (Figure 4.7). 

Tidal velocities and water elevation boundary conditions for the offshore boundary 
of the 3D local high-resolution domain were prescribed from the regional SCHISM 
model domain, assuming a logarithmic velocity profile. Amplitude and phase from 
the main constituents applied to the southern location of the offshore boundary can 
be seen in Table 4.1. 

From the literature (see section 2.2), sediment inside Awaurau Bay and Bluff 
Harbour is mainly composed of: 

x Firm mud sand inside Awarua Bay and northern part of bluff harbour 

x Firm sand gravel on the bank around Tiwai Wharf. 

x Cobble field outside Awarua Bay, near the channel. 

x Rock/Boulder type in the harbour entrance. 

As a result a drag coefficients were set as follow (Dyer 1986; Soulsby 1983) (i.e. 
0.002-0.005).  

The Bluff Harbour entrance channel has, on either side of the channel, brown algae 
and Durvillaea biotope (See section 2.2). This type of algae can grow up to 5 m in 
height from the seafloor (Adams 1994) and plays an important role in 
hydrodynamics (shimizu and Tsujimoto 1994). SCHISM has an internal module to 
model Submerged Aquatic Vegetation (SAV) and adds an external drag force term 
in the mean flow momentum equation. Three algae parameters are input to the 
model: algae height, stem diameter and density (Table 4.2). In order to account for 
the impact on tidal flow from Island Harbour, Tiwai and Town Wharf, the SAV 
module was used. Wharves were established in the model using the SAV module 
to increase the drag coefficient underneath the structures, using values shown in 
Table 4.2. 
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Figure 4.3 Aerial image showing the extent and resolution of the local domain (top), a zoom over 

Southport channel entrance (middle) and Island Harbour (bottom). Note the higher 
resolution over the spoil ground and near SPNL infrastructures. 
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Figure 4.4 Extent of the bathymetry data collected by Fugro during the Survey. 

 

 

Figure 4.5 Regression plot calculated from the SDB techniques and soundings from nautical chart 
and Fugro’s survey.  
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Figure 4.6 Aerial image showing the bathymetry of the local model domain using multiple 
bathymetric data sources. 

 

 

Figure 4.7 Transect across the entrance channel showing the distribution of the sigma layer within 
the water column. The area with the highest resolution is located in the first 5 m.  
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Table 4.1 Elevation, velocity amplitude and phase of the first highest 9 constituents extracted 
from the regional domain and applied to the local SCHISM model domain.  

Cons Elevation U velocity 

Upha 

V velocity 

Vpha 
Amp [m] Pha [deg] Amp [m] Pha [deg] Amp [m] Pha [deg] 

M2  0.85 47.10 0.62 16.24 0.26 168.01 
N2  0.20 24.11 0.13 343.96 0.05 137.73 
S2  0.18 56.09 0.10 36.64 0.04 196.85 
MKS2 0.14 4.22 0.10 332.12 0.04 124.12 
K2  0.09 37.36 0.04 23.41 0.02 183.63 
O1  0.04 249.80 0.01 266.30 0.00 129.66 
K1  0.02 310.86 0.02 24.47 0.00 169.14 
M4  0.02 236.76 0.00 357.82 0.01 335.63 
NU2  0.02 356.99 0.01 330.32 0.01 126.35 

 

 

 

Figure 4.8 Satellite image from the entrance channel showing the location of wharves, brown 
algae and Durvillaea patches modelled using SAV module. 

 

Table 4.2 Summary of SAV input parameter used for each type of environment.  

Type Density [per m2] Stem/Pile diameter [m] Stem/Pile height [m] 
Brown algae 1 0.01 1 
Durvillaea 1 0.01 4 
Wharves 0.04 0.7 50 
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5. RESULTS 

5.1. Validation 

The model was validated against the available data. Figure 5.1 presents the time 
series of modelled and measured data at Pilot Wharf and Front Beacon 3. Figure 
5.2 shows a comparison of the tidal velocity measurements in January 2020 with 
the tidal velocity predicted by the hydrodynamic model at Beacon No.3. 

The agreement between the model and the measured data is good - both in terms 
of the phases and magnitudes. 

The bottom mounted ADCP was used to validate the model in qualitative sense 
(Figure 5.3 and Figure 5.4). In the swinging basin both measurement and model 
shows an eddy being formed as the flood tide progress into the harbour. As the tide 
starts to turn the eddy is moving toward Tiwai Wharf and the ebb tidal current is 
getting stronger off Island Harbour.  
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Figure 5.1 Time series of tidal elevation measured (blue) at Pilot Wharf (top) and Front Beacon 3 
(bottom) tidal gauge against model data (red) in February 1998 and March 2020 
respectively. 
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Figure 5.2 Time series of tidal current speed measured (blue) and tidal current predicted by the 
model (red) at Beacon 3 in January 2020. Note the measured data from the ADCP are 
extremely noisy possibly due to beacon vibrating or bio-fouling. 
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Figure 5.3 Qualitative validation between measured data (left) and modelled data (right) at 2 H before high water of spring tide in Bluff Harbour swinging 
basin. 
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Figure 5.4 Qualitative validation between measured data (left) and modelled data (right) at 4 H after high water of spring tide in Bluff Harbour swinging 
basin. 
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5.2. Tidal flows 

A time series of the surface tidal current speed near Beacon 3 during a spring tide 
is shown in Figure 5.5. Snapshots of tidal currents and direction for every hour 
during a spring tidal cycle (14th January 2020) in the swinging basin, Bluff harbour 
entrance and the spoil grounds can be seen from Figure 5.6 to Figure 5.8. 
Northerly and easterly velocities along the channel centre from Reach 3 to Reach 1 
are displayed in Figure 5.9. 

Near bluff harbour entrance, along Reach 1 and Reach 2, the ebb and flood tide 
currents flow around the Bluff Peninsula. Close to the coast, currents tend to eddy, 
especially near Stirling Point. In the channel, the current flows along the direction of 
Reaches 1 and 2 at a speed of approximately 4 knots. During the ebb tide, currents 
flowing out of the harbour and currents flowing southward from the northern 
channel meet near Davey Bank and produce flow instabilities and eddies in this 
region. 

In the swinging basin, a jet starts to form as flood tide enters the harbour, reaching 
around 5 to 6 knots near Beacon 3. As this jet gets stronger, an eddy develops on 
the western side of the channel. Towards the end of the flood tide, the jet loses its 
intensity and moves eastward toward Tiwai Wharf. The ebb tide develops first 
along Island Harbour and around 2 hours after high water the ebb tide current 
becomes homogenous across the basin. The ebb flow accelerates between 
Beacon 2 and Beacon 3, with velocities around 6 knots.  

The strongest flows along the Reaches occur between 3 and 2 hours before high 
tide and between 4 to 5 hours after high tide, particularly near Beacon 2 and 
Beacon 3. At the end of Reach 1 and at beginning of Reach 2, a zone of slow 
current can be observed due to currents following the shape of the coast.  

In the vicinity of the spoil grounds, the tidal flows run parallel to the coast; directed 
westward at 0.5 – 1.0 knots during flood tide and eastward around 1.0 knots during 
the ebb. During the flood tide, an eddy develops north of Tiwai Rocks.  
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Figure 5.5 Surface tidal current during a spring tide in April 2020 near Beacon 3.  

 

Table 5.1 Near-surface velocity amplitude and phase of the first highest 9 constituents extracted 
from Beacon 3 location.  

Cons U velocity 

Upha 

V velocity 

Vpha 
Amp [m] Pha [deg] Amp [m] Pha [deg] 

M2   0.82 159.34 1.14 340.86 
N2   0.18 141.82 0.25 322.91 
S2   0.15 162.65 0.21 342.99 
M6   0.05 288.47 0.06 123.88 
L2   0.05 155.72 0.06 341.82 
M4   0.04 36.40 0.04 300.04 
2MN6 0.03 262.24 0.04 97.98 
MU2  0.03 305.85 0.04 130.98 
2MS6 0.03 291.14 0.03 127.29 
O1 0.02 355.28 0.03 172.91 
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Figure 5.6 Snapshot of tidal current speed and direction at each hour of a spring tidal cycle (14th January 2020) in the swinging basin. 
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Figure 5.7 Snapshot of tidal current speed and direction at each hour of a spring tidal cycle (14th January 2020) along Reach No.1 and No.2. 
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Figure 5.8 Snapshot of tidal current speed and direction at each hour of a spring tidal cycle (14th January 2020) near the spoil grounds. 
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Figure 5.9 Eastern (left) and northern (right) tidal velocity along the three reaches for each hour of a spring tidal cycle (14th January 2020). Velocity 
contours are displayed in knots.
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6. SUMMARY AND RECOMMENDATIONS 

6.1. Summary 

A hydrodynamic model of the Bluff Harbour has been established, with a particular 
focus on resolution within the swinging basin, the entrance channel and the spoil 
grounds. This high-resolution model has used the well-known SCHISM numerical 
scheme, applied here with an open-ocean boundary prescribed from a regional 
SCHISM domain. Spatial resolutions of 3 m to 900 m were established, depending 
on the local bathymetric complexity. This model effectively reproduces the main 
tidal current signatures, consistent with the observations made by Harbour pilots as 
well as the quantitative and qualitative comparisons made with historical measured 
data sets.  

6.2. Recommendations 

6.2.1. Bathymetry 

There are large areas of the model domain not covered by the Fugro multibeam 
bathymetric dataset, and considerable interpolation was required to establish a 
bathymetric model. To provide added surety of the results presented in this study, 
some bathymetric controls could be undertaken at the locations shown on Figure 
6.1. For example, the hydrodynamic study tests showed that the shape of the sand 
banks north of Island Harbour and Tiwai Wharf strongly influences the eddies being 
created in the swinging basin. Also, the volume of water flowing out of Awarua Bay 
directly affects the flow velocities in the entrance. Ultimately, the complex flow 
regime in the operational areas of the port is very sensitive to the bathymetry and 
channel structure in the inner parts of the harbour 

6.2.2. Velocity 

To further validate the flow magnitudes in the operational areas, it is recommended 
that a profiling current meter is deployed for a lunar cycle at two separate sites: 

x In the centre of the spoil grounds, away from the eddy near Tiwai Rock, in 
about 7 m depth. This will validate the accuracy of the model here in view of 
any future studies in the spoil ground (e.g. dredging and dispersal impact 
modelling). A deployment of at least 33 days is recommended so that the 
tidal signal can be isolated from the residual and non-tidal flows.   

x Near the Tiwai Wharf. Despite an eddy forming towards the end of the flood 
tide, data from this location will confirm the flow magnitudes going through 
the Harbour Entrance. Again, a period of 33 days is recommended, but 
good validation can still be obtained from a shorter record here because the 
flow regime is so tidally dominated.    

Note, these deployments do not need to be co-temporal; one meter can be used for 
both sites. With both data, an improved model calibration (drag coefficient, SAV 
module) and validation can be achieved. As a long-term operational guide, a 
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permanent meter on Beacon 3 is well placed to provide the optimal data for 
pilotage within the harbour.  

 

 

Figure 6.1 Satellite image showing the recommended locations to spot check depths.  
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EXECUTIVE SUMMARY  
 
South Port NZ Ltd. (Southport) is proposing to undertake a Capital dredging program to increase the 
depth of Bluff Harbour by 0.75 - 1 m. This will enable log export vessels to leave the port fully laden rather 
than having to top up at another NZ port before sailing to Asia. The depth of the swinging basin will also 
be increased to match the depth of the entrance channel. The deepening exercise would not be a uniform 
depth increase for the whole channel width and length, more a trimming operation both to create a uniform 
straight edge to the channel and give a constant navigable width and to remove isolated seamount rock 
type features from the channel. The proposed extent of the dredging work in the channel is shown in 
Figure No.1 a 3D seabed profile image of the channel.  Channel cross sections showing the material to 
be removed are shown in Appendix B to this report. A TSHD (Trailing Suction Hopper Dredge) will dredge 
sand and silt in the swinging basin area to achieve the desired draft increase. 
 
The bulk of the material to be removed in the channel is expected to be high strength metamorphic rock 
with some high quality norite rock, dense and strong, rock that has to be blasted to fragment it so that the 
material can be easily dredged by an excavator.  The bulk of the material to be removed in the swinging 
basin area is silt and sand with isolated rock high points. Both to increase the efficiency of the blast, 
minimising the weight of explosive used per cubic metre, and to minimise environmental impact the drill 
and blast technique would be used, as opposed to plaster charging, placing explosive charges directly 
on top of the rock. Placing the explosive charges in drilled holes in the rock to be removed ensures that 
the bulk of the blast energy is absorbed in the rock and not radiated out as it would be in an unconfined 
(plaster) or open water blast. The maximum pressure of the shock wave resulting from the detonation of 
an enclosed charge is only 10-14% of the maximum pressure of the shock wave from an explosive freely 
suspended in the water column. 
 
The dredging will likely be undertaken using a specialist backhoe dredging barge fitted with spud piles. 
This dredge would also be used for the rock drilling operation required - to drill holes to take the explosive 
charges used to fragment the rock - employing a hydraulic rock drill mounted on the excavator dipper 
arm.  The holes will be positioned in accordance with a predetermined drilling plan nominating each hole 
position in terms of DGPS coordinates. The depth of material to be removed to increase the available 
draft is generally low and the drilled holes required are correspondingly shallow at just over 1 m.  The 
spacing between holes is then close to 1 m with the result that a large number of holes would need to be 
drilled.  It is more efficient and economical to drill the holes deeper to a minimum depth of 2.5 m, 
irrespective of cut height, with a spacing between the holes increased to 2.2 m maximum.  
 
Millisecond delay detonators or relays would be used to minimise vibration and underwater shock wave 
pressures the intensity of which is directly related to the amount of explosive detonated at any instant.  
The use of millisecond delays enables the weight and consequent effects of explosive set off at any 
particular instant as part of a blast pattern to be greatly reduced. 
 
An hydraulic rock breaker attached to the dipper arm of a backhoe excavator has also been considered, 
as an alternative method to the proposed drill and blast methodology however while that is quieter in 
terms of generalised noise subsea than the blasting operation it would go on for much longer.  The 
operator would be remote from the rock break location and would not be able to directly observe the rock 
breaker in action and exploit rock weaknesses or fractures. The hydraulic rock breaker would be best 
employed in a supplementary role to scale the rock face after the blast to remove loose rocks. 
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The drilling operation will be diverless and independent of the tidal currents. Placing the charges and 
connecting them up to a firing circuit will require some diver intervention using Surface Supplied Breathing 
Apparatus (SSBA) at slack water. The involvement of divers will be minimised where possible by 
automating the placement of the charges. The drilled holes will likely be loaded with liquid bulk emulsion 
explosive using a hose from a tank on the surface support and an electronic detonator with its own primer 
or booster charge will be placed in the borehole. Each detonator will be connected via its own wire to a 
blast computer on the surface support vessel that is in communication with all the electronic detonators 
and is used to set the individual delays and the blast pattern and fire the charges. Up to 30 holes will be 
fired per blast.  The maximum charge weight used on any delay will be 30 kg. 
 
The effects of underwater explosions in terms of vibrations and underwater shock waves are dependent 
on the charge weight fired on each delay and can be predicted using well proven empirical equations. 
The prediction results will be confirmed/validated using specialist monitoring equipment – seismographs 
for vibrations and hydrophones for underwater shock waves. The nature of the effects of underwater 
explosions and how to predict them are covered in the OCEL companion report to this one.  To be able 
to accurately predict the vibration effects a site specific test blast program would be undertaken at the 
start of the production blasting phase in order to establish the site specific vibration attenuation 
parameters used in the empirical vibration equation. 
 
This will not be the first time that explosives have been used to fragment the rock high points in the 
channel. There is a long history, in excess of 100 years, of blasting and dredging work in the Harbour 
entrance.  Progress has generally been slow and incremental, slowed both by limitations imposed by the 
strong tidal currents in the entrance and the limitations of the marine support and drilling equipment in 
difficult conditions. A variety of blasting techniques have been employed ranging from simple plaster 
charges through to shaped charges and drilling and blasting work carried out firing all the holes and 
charges simultaneously.  Incorporating delays between charges increases the efficiency of the blasts and 
reduces the environmental impact. Some of the earlier blasting, in particular the plaster charging, was 
inefficient in terms of rock fragmentation and depth increase, and environmentally damaging but it was 
spectacular to see and is etched on the memories of the residents of Bluff.  
 
The sophistication and capabilities of both blasting techniques and the marine support employed for the 
work - incorporating advanced dredging, drilling and positioning technologies - has advanced significantly 
since last century to the extent that the proposed drill, blast and dredging operation can be expected to 
be effective, efficient and unobtrusive, no drama.   
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1.0 INTRODUCTION 
 
South Port NZ Ltd. (Southport) is proposing to undertake a Capital dredging operation to increase the 
depth of Bluff Harbour by 0.75 - 1 m.  The depth of the swinging basin will also be increased to match the 
depth of the entrance channel. 
 
The increased depth will enable log export vessels to leave the port fully laden rather than having to top 
up at another NZ port before sailing to Asia. The deepening exercise would not be a uniform depth 
increase for the whole channel width and length, more a trimming operation both to create a uniform 
straight edge to the channel and give a constant navigable width and to remove isolated seamount rock 
type features from the channel.  The proposed extent of the dredging work in the channel is shown in 
Figure No.1 a 3D seabed profile image of the channel. Channel cross sections are presented in  Appendix 
B to this report.  In addition to dredging the channel the dredge mobilised for the work will also dredge 
any rock in the swinging basin area inshore of the entrance. A TSHD (Trailing Suction Hopper Dredge) 
will dredge sand and silt in the swinging basin area to achieve the desired draft increase. 
 

 
      

Figure No.1 
 
The bulk of the material to be removed in the channel is expected to be high strength metamorphic rock 
with some high quality norite rock, dense and strong, rock that has to be blasted to fragment it so that the 
material can be easily dredged by an excavator.  The bulk of the material to be removed in the swinging 
basin area is silt and sand with isolated rock high points. 
 
The nature of the rock suits the use of explosives – it can’t easily be dredged any other way - because it 
is easily shattered by an intense shock. Both to increase the efficiency of the blast, minimising the weight 
of explosive used per cubic metre, and to minimise environmental impact the drill and blast technique 
would be used.  Placing the explosive charges directly in drilled holes in the rock to be removed ensures 
that the bulk of the blast energy is absorbed in the rock and not radiated out as it would be in an 
unconfined or open water blast.  
 
The use of an hydraulic rock breaker mounted as an attachment on the dipper arm of the hydraulic 
excavator has been considered as an alternative to the drill and blast technique but is best used as a 
supplementary technique to scale rock faces post blast to remove loose rock. 
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The dredging will be undertaken using a specialist backhoe dredging barge fitted with spud piles.  The 
dredge would also be used for the rock drilling operation required - to drill holes to take the explosive 
charges used to fragment the rock - employing a hydraulic rock drill mounted on the excavator arm. The 
backhoe dredge would first cover the areas to be dredged to remove any material that does not require 
blasting. Doing this will identify/confirm the areas that require drilling and blasting without the need to 
mobilise an additional drill barge and have it laid up while the drilling and blasting is being undertaken.  
 
2.0 BACKGROUND 
 
OCEL is well aware of the restrictions and the hazard represented by the rock having worked on 
temporary repairs to strengthen and seal the bilge of the bulk carrier ‘Taiping’ after it was extensively 
damaged when the vessel grounded on the north eastern edge of the channel in 2002.   
 
This will not be the first time that explosives have been used to fragment the rock high points in the 
channel. The Maunsell & Partners 1990 report on the Widening and Deepening of the Harbour Entrance 
Channel refers to its (the Harbour Board’s) ‘century of drilling, blasting and dredging in the channel.  Some 
of the blasting included the use of plaster charges in the 1970’s, bags of Ammonium Nitrate Fuel Oil mix 
(ANFO) kept dry in plastic bags were dropped directly on top of the rock by diver at slack water and 
detonated but proved ineffective if not spectacular. 
 
The New Zealand Ports Authority gave the necessary authority in 1978 to complete widening to 107 m 
and deepening to provide 10.21 m draft.  At the time the channel was limited in width to less than 82 m 
and the permissible draft was 9.14 m.  Dredging was carried out until 1987 by contract and by the South 
Port’s own plant, when it was possible, to achieve increased draught but the width restriction remained. 
 
Drilling and blasting was undertaken as part of that dredging program using a barge mounted air operated 
drilling rig but progress was slow, each hole was loaded and blasted individually.  Generally, under good 
conditions, only two holes could be drilled in a normal day. Some holes were lost before they were loaded 
due to a variety of reasons including – 
 

x Mechanical breakdown 
x Deteriorating conditions 
x Early/late shipping 
x Problems with casing or drill steels.  

 
In an effort to speed up progress and achieve significant time and cost savings when compared with the 
conventional drill and blast technique for breaking up hard rock a test blasting program was implemented 
using shaped charges in 1987.   These are a sophisticated form of plaster charge incorporating a concave 
void in the face of the explosive to focus the blast energy against the blast target, the Monroe Effect.  
Providing an airgap between the base of the charge and the target – the standoff distance – further 
increases the penetration of the charge. The charges consist of a hemispherical or cone shape metal 
liner backed by High Explosive (HE).  When the HE is detonated the metal liner is compressed and inverts 
forming a metal slug which impacts the target at high energy and achieves far greater penetration and 
fracturing than a conventional plaster charge. The principle is illustrated in figure no.2.  The charges used 
were Jet Research Centre (JRC) shaped Quick Ditch charges consisting of a metal can into which a 
binary liquid high explosive – Nitromethane mixed with 5% of Diethylenetriamine – is poured.  The liquids 
only become explosive when mixed.  The air standoff is built into the charge casing and a concrete collar 
is provided to keep the charge buoyancy negative. 
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The conclusion of the test program was that although the program was not technically or scientifically 
exhaustive sufficient information was collected to achieve most of the critical objectives, which were –  
 

x Determining the performance of the shaped charges against the known performance of 
conventional drilling and blasting. 

x Determining various performance characteristics of individual shaped charges in broken and 
unbroken rock – 

x Depth of penetration – fragmentation to 1 m depth 
x Diameter of fragmentation – 1.5 m for a single charge 
x Size of fragmentation – 100 mm to 500 mm 

 
 
It was concluded ‘from the economic point of view that shaped charge technology represents significant 
savings when compared with the conventional drill and blast technique’.  The shaped charges were also 
found to be much more effective than the simple 45 kg plaster charges previously used. 
 

 
 
    Figure no.2 – Shaped Charge Principle 
 
Vibration monitoring was included as part of the test program and a maximum Peak Particle Velocity 
(PPV) of 4.13 mm /sec was recorded for the simultaneous detonation of 4 charges in line. The radius 
from the charges to the measurement point was not given, nor was the total charge weight. A PPV of 
4.13 mm/sec is noticeable and local sensitivity to channel blasting was also noted ‘following many years 
of such work’. Delays were not used due to concerns that an adjacent group of delayed charges could 
be displaced by the shockwave produced by the first group to be initiated.   
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There was no measurement let alone mention of underwater shock wave effects apart from the concern 
of possible charge displacement. The shaped charges are essentially the same as plaster charges, 
unconfined open water blasts.  So while the shaped charges were judged as more effective and economic 
than the conventional – at that time – drill and blast technique that conclusion would not hold 33 years 
later today. Shaped charges could still be used for small isolated seamount features, in conjunction with 
an air bubble curtain, but not for large scale paddock blasting because of vibration and shockwave 
concerns.  In addition modern drill and blast techniques and equipment are more efficient and effective 
than early drill and blast methods.   
 
Blasting and drilling techniques have greatly advanced since 1987 and the drilling can now be undertaken 
diverless using efficient hydraulically powered drills in combination with the DGPS (Differential Global 
Positioning System) utilised  by the dredge and the dredging control program that allow the position of 
either the dredge bucket or drill rig to be determined and referenced to the dredge’s DGPS system.  Diving 
is now only used to place the charges in the drilled holes and link them together, however diverless 
techniques could also be engineered to place the charges diverless. The diving can only be done during 
the slack water periods at high and low water while the drilling operation can be undertaken right through 
the tidal cycle.  With the use of efficient hydraulic drilling rigs to rapidly create holes in which the explosive 
will be loaded the drill and blast operation will be effective and unobtrusive. 
   
3.0 MARINE SPREAD 
 
The marine spread required for the work would be the backhoe dredge and its support/towing tug plus 
two dumb hopper barges. The dredge would be equipped with three or four spud legs which will enable 
the dredge to hold position in the strong tidal currents experienced in the Bluff harbour entrance channel.  
The dredge can change position by lifting spud legs and moving the forward spud in its slot in the deck 
using a horizontal ram. Fine positioning for the drill hole positions is achieved by moving the excavator 
boom.  The dredge also has a limited jackup capability enabling it to exert downward pressure on the 
spuds to help maintain position under environmental loads. 
 
The dredge would be equipped with a dredging program such as the SeaTools DipMate V3 dredging 
control program which enables the position of either dredge bucket or the drill rig mounted on the boom 
to be referenced to the DGPS position.  The program can be used to set the tip of the drill rig bit precisely 
on the positions nominated by the drilling plan and the hole drilled diverless to the nominated depth. 
 
4.0 DRILLING & BLASTING 
 
The drilling will be undertaken using the hydraulic drill rig mounted on the dredge’s excavator arm. An 
example of a hydraulic drill system is included in Appendix A. The holes will be positioned in accordance 
with a predetermined drilling plan nominating each hole position in terms of DGPS coordinates. The 
drilling operation will be diverless and independent of the tidal currents.   
 
Placing the charges and connecting them up to a firing circuit will require some diver intervention using 
Surface Supplied Breathing Apparatus (SSBA) at slack water. The involvement of divers will be minimised 
where possible by automating the placement of the charges to reduce the dependence on divers and 
ease the constraint imposed by the limited diver work time available at slack water.  The drilled holes will 
likely be loaded with liquid bulk emulsion explosive using a hose from a tank on the surface support, 
secured to and run down the excavator arm, and an electronic detonator with its own primer or booster 
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charge will be placed in the borehole.  Each detonator will be connected via its own wire to a blast 
computer on the surface support vessel that is in communication with all the electronic detonators and is 
used to set the individual delays and the blast pattern and fire the charges. Up to 30 holes will be fired 
per blast.  The maximum charge weight used on any delay will be 30 kg. 
 

 
 

Placing the explosive charges directly in drilled holes in the rock to be removed ensures that the bulk of 
the blast energy is absorbed in the rock and not radiated out as it would be in an unconfined or open 
water blast. The maximum pressure of the shock wave from an enclosed charge is only 10-14% of the 
maximum pressure of the shock wave from an explosive freely suspended in the water column.  Figure 
No.3 shows the typical shock wave profiles for explosions in air and under water. 
 
 

 

 
Figure No.3 

 
In addition millisecond delay detonators or relays would be used to minimise vibration and underwater 
shock wave pressures the intensity of which is directly related to the amount of explosive detonated at 
any instant.  The use of millisecond delays enables the weight and consequent effects of explosive set 
off at any particular instant as part of a blast pattern to be greatly reduced.  The millisecond delays would 
be set to ensure that each successive line of charges blows to an open face maximising the charge 
effectiveness. The confined nature of the channel also restricts/confines the radiation ability of any blast 
pressure wave. 
 
 
 
 

4.1 Effect of Charges in Drilled Holes 

 
 
 
4.2 Delays Between Groups of Charges 
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The explosive charges would be set by diver in holes, drilled in the rock by hydraulic drills, on a set 
spacing pattern set both by the depth of the hole and the desired degree of fragmentation.  The holes will 
be flushed with salt water as the drilling progresses to minimise aeration and displacement around the 
drill hole. 
 
Fragment sizes of 450 mm to 600 mm are suitable for an excavator bucket. The higher the fragmentation 
size that can be handled by the dredging plant the less the explosive charge required and the lower the 
powder factor expressed as kg of explosive/ m3 of material excavated.   The powder factor used will be 
in the vicinity of 1 kg/m3.  The fragmentation is controlled by the powder factor  and is predicted by the 
blasting software used by the blast computer.  
 
The depth of material to be removed to increase the available draft is generally low and the drilled holes 
required are shallow at just over 1 m. The spacing between holes is then close to 1 m with the result that 
a large number of holes would need to be drilled.  There is also the risk that the shallow depth of the hole 
and the proximity of the explosive to the seabed surface may result in explosive energy being dissipated 
out the top of the hole rather than into the rock. For these reasons it is more efficient and economical to 
drill the holes deeper to a minimum depth of 2.5 m, irrespective of cut height, with a spacing between the 
holes increased to 2.2 m maximum. The drill holes are likely to be drilled at 10o off vertical, sloping away 
from the free face to improve the efficiency of the blast.  The blast will fragment the rock down to at least 
2 m depth but the material doesn’t necessarily have to be removed down that far, only the amount 
required to increase the draft at the time.  However the greater depth of fragmentation does provide some 
element of future proofing by allowing for future increases in draft with no additional blasting.  It is far 
better to do the blasting once and once only with some allowance for future dredging because drilling into 
material that has been blasted previously is more difficult because of the fracturing of the material. 
 
4.4 Rock Characteristics and Blast Pattern 
 
The IGNS 1:250,000 Geological Map 20 of the Murihiku Area indicates that Bluff Harbour is underlain by 
basement rocks of the Bluff Intrusive Complex (Norite) and the metasedimentary (metamorphic) 
Greenhills Group.  An engineering geological site assessment of the exposed rock on the foreshore either 
side of the Bluff Harbour entrance channel has been undertaken by GeoSolve Limited for Southport.  The 
work which was undertaken by an engineering geologist comprised a: 
 

x Review of aerial images and bathymetric data for the site and surrounding area. 
x Field mapping and defect measurements of bedrock exposure on the foreshore either side of the 

channel. 
x Review of defects within rock core obtained by WSP from the nearby Town Wharf during 

borehole investigation for a separate project.  
 

Existing borehole data from Town Wharf held on the GeoSolve database was also used to inform the 
GeoSolve assessment and help compile the geological model. Unconfined Compression Strength (UCS) 
test results were obtained from the WSP borehole on Town Wharf. 
 
Two separate rock types of the Greenhills Group outcrop on the foreshore either side of the channel. 
Foreshore exposures on the southwestern side of the channel comprise a series of strongly banded un-
weathered hornfels facies schist.  On the north-eastern side quartz-keratophyre bedrock is exposed. 

4.3 Drilling Depth & Drill Pattern 
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These two rock types bound the floor and immediate sides of the channel and comprise the bulk of the 
material to be removed from the channel.  OCEL has a rock sample recovered from the bilge of the bulk 
carrier ‘Taiping’ in 2002 after it struck rock in the channel on its way out of the port. That sample is high 
quality norite rock, the plutonic/intrusive equivalent of volcanic basalt, dense and strong, that has to be 
blasted to fragment it so that the material can be easily dredged by an excavator.  The unconfined 
compression strength (UCS) of the rock is known from earlier investigation work undertaken by Southport 
and its predecessors. The UCS of the Norite is in excess of 80 MPa, and could be as high as 100 MPa.  
The metamorphic rock of the Greenhills Group exposed on the foreshore either side of the channel is 
expected, by GeoSolve, to exceed 50-100 MPa strength 
 
The banded hornfels strike northwest roughly parallel with the beach front and dip steeply between 62-
85o towards the northeast or reversely towards the southwest.  The hornfels facies schists are situated 
close to the intruded norite mass of Bluff Hill to the southwest and are the product of contact 
metamorphism during intrusion. 
 
The north-eastern edge of the channel comprises un-weathered to slightly weathered quartz-keratophyre 
bedrock which is heavily dissected with joint defects, most of which are oriented in three planes and 
intersect each other at right angles.  These comprise sub-vertical joint sets orientated north-south and 
east-west including less pervasive sub-horizontal jointing. The intersection of these joint sets in three 
planes allows the rock to be broken out in roughly rectangular blocks.  All the defects at the surface of 
both rock types range from closed to open although defect apertures are expected to become increasingly 
tight with increasing depth. The lack of rock weathering on the foreshores is due to continual erosion by 
wave action. 
 
Owing to the extent and orientation of defects either side of the channel tends to weather out in distinct 
blocks or slabs. The same can be expected during the blasting and dredging of bedrock within the 
channel.  Blasting and excavation is more likely to break the rock out along preferential failure surfaces 
(foliation and joints) rather than through the rock mass given the strength of the rock. 
 
The Geosolve Geotechnical Assessment Report will be used to inform the development of the detailed 
blasting plan by the blasting contractor. The report represents the best available extrapolation of the rock 
properties evident above water on the sides of the channel out underwater into the channel.  The rock to 
be blasted is underwater out of sight and subject to strong tidal currents. The intertidal window when 
diving is possible is restricted to less than one hour so the possibility of direct observation of the rock 
over a wide area by diver or ROV is limited.  The fragmentation achieved by each blast and the shape of 
the resulting rock fragments will be gauged from direct observation of the material recovered during the 
post blast dredging phase. Drilling records will be kept, cross referenced to the detailed blast plan and 
photographic records kept of representative dredged material.   
 
The blast pattern and sequence will be based on site specific information and will be refined and tuned 
by the blast superintendent as part of an ongoing process, based on an evaluation of the results of the 
blasting and his feel for the work. Electronic detonators will be used which are fully programmable from 
the blast computer linked to all the detonators. The blast computer provides accurate control of energy 
during blast initiation. 
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Detonating an explosive charge in a drilled hole produces vibration waves. Vibration is characterised in 
terms of the Peak Particle Velocity PPV which can be predicted using a well proven empirical equation 
the two most important factors of which are the weight of the charge W (kg) and the distance R (m) from 
the point of detonation.  The PPV, u at a distance R from a buried charge weight W is given by an 
expression of the form –  
  

U = 48.8•fc•(2.52•R/W1/3)-n 
 
Where n is a dimensionless attenuation coefficient and fc is a dimensionless coupling factor. 
 
The Geotechnical Assessment report is general in nature which is unavoidable because it is attempting 
to characterise the properties of the submerged rock. The presence of the predicted pervasive fracturing 
within the bedrock mass may help dissipate the effects of vibration during blasting but this cannot be 
accurately calculated in advance.  It will however be picked up/reflected by the proposed test blasting on 
site using small test charges and measuring PPVs at set distances to determine the empirical constants 
in the PPV equation. A site specific test blast program would be undertaken at the start of the production 
blasting phase in order to establish the site specific vibration attenuation parameters, n and fc, to then be 
able to accurately predict the vibration at any location or structure of interest consequent on detonating 
a charge weight of W on any one delay.     
 
The potential for structural damage as a result of vibrations correlates best with Peak Particle Velocity 
(PPV).  PPV limits are used to limit damage to structures. The German Standard DIN 4150-3 1999 has 
been used for this report.  The predicted vibration, PPV = 0.53 mm/sec from a maximum charge weight 
of 30 kg/delay for the houses nearest (350 m) to the closest blast location are well within DIN 4150 
guidelines – 5-15 mm/sec for f = 10-50Hz, line 2 for dwellings. All blasts will be monitored by 
seismographs placed adjacent to the nearest structure to the blast – minimum 350 m for houses.   
 
Vibration induced seabed instability is unlikely and of low consequence because of the flat slopes outside 
the channel area and the rock seabed in the channel. Any blast vibration will be of short duration and not 
sustained, unlike earthquake vibration, which has the potential to induce seismic liquefaction through 
sustained shaking. 
 
Hydrophones would also be used to monitor the peak underwater pressure associated with the 
underwater blast wave and confirm the % reduction in pressure assumed due to the placement of charges 
in drilled holes. The calculation of peak pressures, vibration and air blast and the tolerable limits to avoid 
damage to structures or injuries to marine life are covered in greater depth in a separate companion 
report methodology document. 

 
Two alternative methods of initiation can be used for the blasting work. Either detonating cord (det. cord) 
can be used to initiate the individual charges with delays/relays incorporated in the det. cord circuit linking 
the holes or each individual charge can be initiated by its own electronic detonator at the bottom of the 
borehole linked by wire to a blast computer on the surface that is in communication with all the electronic 

 
4.5 Blast Vibration 

 
 
4.6 Charge Placement & Linkup 
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detonators and is used to set the individual delays and the blast pattern. The holes in this case would be 
loaded with liquid bulk emulsion explosive using a hose from a tank on the surface support, secured to 
and run down the excavator arm, and each detonator would be inserted in its own primer or booster 
charge prior to being placed in the borehole.  This type of operation is now common on sophisticated 
quarrying operations on land. It has also been used by Maxam Blasting on the world’s largest underwater 
rock blasting operation as part of the development for the expansion of the Port of Singapore in 2019. 
The wires for each electronic detonator are taken up to the surface to connect to a harness wire on a 
small raft.  Up to 30 holes will be fired per blast which requires 30 leads to surface. This will have to be 
carefully managed in a high tidal current environment such as found in the entrance to Bluff Harbour, 
preferably using one single umbilical to surface carrying all the wires.  One det. cord riser would be easier 
to manage.   
 

 
     Figure no.4 
 
Using det. cord is the more traditional method of initiating the charges in underwater blasting. A schematic 
of the blasting circuit is shown in Figure No.4.  The charges used would be 65 mm diameter Powergel 
cartridges 400 mm long, 1.25 kg each.  Powergel is readily available, water resistant and very stable.  
Once the det. cord blasting ring main is set up and all the charges connected to it the arrangement is 
safely inert, it can only be set off by a detonator attached to the surface end of the det. cord riser to 
surface. The charge placed in each drilled hole will have a detonating cord lead projecting out of the 
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drilled hole and that lead will be connected by diver via a quick fix plastic connector to a detonating cord 
(det. cord) trunkline run in a straight line across the seabed to be blasted connecting all the holes on each 
line. The first line to be detonated will be blasting to the nearest free face, successive lines each on 25 
millisecond delays incorporated in the detonating cord circuit will blast to the open face created by the 
preceding blast.  The size of the area blasted on each shot will be set by the number of charges that can 
be set and linked using det. cord by divers in each slack water tidal current window. In order to maximise 
diving time productivity it is likely a system will be developed to load the charges into the holes diverless 
using a tool attached to the excavator arm. 
 
The final decision on which method of initiation will be used will be up to the blasting contractor and will 
be decided on the basis of practicality and productivity.  On the basis of superior productivity, consequent 
on the use of bulk liquid explosive loaded by hose, and the successful precedent set by Maxam blasting 
in Singapore the electronic initiation method is likely to be used.   The maximum charge weight used on 
any delay will be 30 kg, the same for both methods, so the effects will be the same for both. 
 

 
 
 

For the initiation using electronic detonators set in each drill hole once the individual detonator leads have 
been run to the surface and connected to the harness wire the detonators are then tested, armed and 
fired once the divers have been recovered and the blast area has been cleared and is safe. 
 
For initiation by det. cord the last setup operation once the charges have been set and the det. cord circuit 
has been established will be to tape an electric detonator to the end of the det. cord riser on the surface 
float and the detonator leads attached to the remotely controlled blaster, at which point the circuit 
becomes live.  The trunkline will be anchored against tidal currents using either rock fragments or sand 
bags to secure it.  The detonator can be initiated either by a wire run from the dredge/drill vessel after it 
has pulled back from the blast area or a remote controlled blaster can be used via a VHF or microwave 
link. 
 
The project would be conducted by repeatedly drilling, blasting, and excavating relatively small, isolated 
areas until the required amount and area of bedrock is removed. No large scale ‘paddock’ blasting is 
required.  Once the area has been blasted and cleared for re-entry the dredge can move back over the 
blasted area and start dredging. 
 
5.0 DREDGING 
 
The dredged material, which will consist of rock fragments the size of which is determined by the powder 
factor expressed as kg of charge/m3 employed, will be dredged by the dredge’s backhoe excavator, using 
either a bucket or a clamshell, and placed in two split hopper barges positioned alongside the backhoe 
dredge.  While one barge is being loaded with dredged material the other barge will be towed away by a 
tug to dispose of the material.   
 
The rock fragments will be taken to a new offshore rock dump location east of the existing consented 
locations and dumped to form an offshore reef or taken to shore and offloaded for use as construction 
material. Sand and silt material dredged by the TSHD will be bottom dumped at Southport’s consented 
dump location outside the harbour off Tiwai Point.  
 

4.7 Firing 
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If the fragmented rock material is taken onshore for use either as construction material or alternatively for 
use as rip-rap coastal protection the split hopper barges will be taken alongside a wharf and unloaded 
using a long reach excavator fitted with a clamshell bucket positioned on the wharf. The rock will be 
dropped from the excavator bucket into dump trucks and dropped off at a designated location on port 
company land. 
 
Prior to undertaking any drilling and blasting work the dredge will cover the areas to be dredged to remove 
any material that does not require blasting including cleaning up any loose material from the previous 
campaign in the 1980s. Once this work has been completed the channel area will be surveyed to confirm 
the scope of the drilling and blasting work. 
 
Some of the channel cross sections indicate that up to 5 m of rock may need to be blasted in places. Any 
blasted face will end up, subsequent to blasting, as a sloping face and will either be raked by the 
excavator bucket in the dredging process to recover/dislodge any loose material or subject to scaling by 
an hydraulic rock breaker tool attached to the excavator dipper arm in place of the rock drill.  Both the 
hydraulic rock drill and the rock breaker plug in to the hydraulic circuit of the excavator to utilise the 
hydraulic power developed by the excavator to power the tools. The excavator can quickly shift between 
drilling, rock scaling and excavation if the equipment is carried in racks onboard the barge.  The quality 
of the rock material means that is can easily stand at an angle and scraping the exposed rock face with 
the excavator bucket will remove any fractured unstable material. The stable condition of exposed 
underwater rock faces subsequent to blasting will be confirmed by underwater video survey.  
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APPENDIX A – Equipment Specification 
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APPENDIX B – CHANNEL CROSS SECTIONS 
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EXECUTIVE SUMMARY 
 
South Port NZ Ltd. (Southport) is proposing to undertake a Capital dredging operation to increase the 
depth of Bluff Harbour by 0.75-1 m.  The deepening exercise would not be a uniform depth increase for 
the whole channel width and length more a trimming operation both to create a uniform straight edge to 
the channel and give a constant navigable width and to remove isolated seamount rock type features 
from the channel.  The depth of the swinging basin will also be increased to match the depth of the 
entrance channel. 
 
The bulk of the material to be removed in the channel is high quality norite rock, the plutonic/intrusive 
equivalent of volcanic basalt, dense and strong, that has to be blasted to fragment it so that the material 
can be easily dredged by an excavator.  The nature of the rock suits the use of explosives – it can’t easily 
be dredged any other way - because it is easily shattered by an intense shock.  Both to increase the 
efficiency of the blast, minimising the weight of explosive used per cubic metre, and to minimise 
environmental impact the drill and blast technique will be used.  Placing the explosive charges directly in 
drilled holes in the rock to be removed ensures that the bulk of the blast energy is absorbed in the rock 
and not radiated out as it would be in an unconfined or open water blast.  Detonation delays will be used 
between individual charges to both increase the efficiency of the blasts and to reduce the environmental 
impact of the blasting.  
 
The detonation of explosions in air and water creates noise, vibration and blast wave effects.  This report 
documents the effects and environmental impact of underwater explosions and how these will be 
predicted, controlled, monitored and mitigated.  The potential effects of the underwater blasts on the 
workboats undertaking the drilling are also identified along with the required pull back distance prior to 
any blast.   
 
Two characteristics of the underwater shock wave from an explosion are commonly used as a measure 
of its severity, the peak pressure Pmax, decibels/kPa, and the impulse I.  The peak pressure and impulse 
developed by a known charge of weight W, freely suspended in water, at a range R can be calculated 
using empirical, well proven equations.  W is the charge weight per delay, taken for the Bluff Harbour 
Entrance blasting work as a maximum of 30 kg.  Placing the charges in drilled boreholes reduces the 
peak pressure of the underwater shockwave to 10-14% of its value for a freely suspended charge in 
water.  A conservative value of 15% of the unconfined charge shockwave pressure was used for this 
report.  The minimum distances to the permanent injury thresholds are set by the peak pressure/noise 
parameter not the Impulse parameter. 
 
The safe standoff distance for vessels from the underwater blast is 44 m, reference section 6. 
 
For the proposed underwater blasting in the Bluff harbour entrance the depth of water – ≥ 9m – plus the 
use of detonating delays and placing the charges in drilled holes make excessive airblast very unlikely.  
Only a muffled thump is expected following detonation.  Sound level meters will be used to monitor 
airblast to confirm that the noise levels are within the local Council limits. Reference section 5. 
 
The blast wave effects differ markedly between explosions in air and explosions in water but vibration 
effects are the same irrespective of the medium.  Detonating an explosive charge in a drilled hole 
produces vibration waves.  The potential for structural damage as a result of vibrations correlates best 
with Peak Particle Velocity (PPV).  PPV limits are used to limit damage to structures.  The German 
Standard DIN 4150-3 1999 has been used for this report.  The predicted vibration, PPV = 0.53 mm/sec 
from a maximum charge weight of 30 kg/delay for the houses nearest (350 m) to the closest blast location 
are well within DIN 4150 guidelines – 5-15 mm/sec for f = 10-50Hz, line 2 for dwellings.  All blasts will be 
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monitored by seismographs placed adjacent to the nearest structure to the blast – minimum 350 m for 
houses.  Reference section 4. 
 
Placing the charges in drilled holes and using delays and is the best way of mitigating the effects of 
underwater blasts but it is also the most efficient/cost effective way of fragmenting the rock so 
considerations of minimising the effects and maximising efficiency converge.   
 
Monitoring of the underwater shock wave using a hydrophone, monitoring of the ground vibrations using 
seismographs and monitoring of the airblasts using a sound level meter will be undertaken to confirm that 
the effects are within acceptable limits avoiding damage to structures.  The recordings will also confirm 
the results of the calculations of the effects – PPV, Pmax and I – and confirm/validate the reduction in blast 
wave effects consequent on burial of the charges in drilled holes. 
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1.0 INTRODUCTION 

 
South Port NZ Ltd. (Southport) is proposing to undertake a Capital dredging operation to increase the 
depth of Bluff Harbour by 0.75-1 m.  The deepening exercise would not be a uniform depth increase for 
the whole channel width and length more a trimming operation both to create a uniform straight edge to 
the channel and give a constant navigable width and to remove isolated seamount rock type features 
from the channel.  The proposed extent of the dredging work in the channel is shown in figure no.1 a 3D 
seabed profile image of the channel.  In addition to dredging the channel the dredge mobilised for the 
work will also dredge any rock in the turning basin area inshore of the entrance.  A TSHD (Trailing Suction 
Hopper Dredge) will dredge sand and silt in the swinging basin area to increase the depth to match the 
depth of the entrance channel. 
 

 
      

Figure no.1 
 
The bulk of the material to be removed in the channel is high quality norite rock, the plutonic/intrusive 
equivalent of volcanic basalt, dense and strong, that has to be blasted to fragment it so that the material 
can be easily dredged by an excavator.  The nature of the rock suits the use of explosives – it can’t easily 
be dredged any other way - because it is easily shattered by an intense shock.  
  
The detonation of explosions in air and water creates noise, vibration and blast wave effects.  The 
purpose of this report is to document the effects and environmental impact of underwater explosions and 
how these will be predicted – using well proven empirical equations presented in this report -  controlled, 
monitored and mitigated.  The potential effects of the underwater blasts on the workboats undertaking 
the drilling are also included along with the required pull back distance prior to any blast.   
 
Both to increase the efficiency of the blast, minimising the weight of explosive used per cubic metre, and 
to minimise environmental impact the drill and blast technique would be used.  Placing the explosive 
charges directly in drilled holes in the rock to be removed ensures that the bulk of the blast energy is 
absorbed in the rock and not radiated out as it would be in an unconfined or open water blast.   
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The blast wave effects differ markedly between explosions in air and explosions in water but vibration 
effects are the same irrespective of the medium.  The noise effects are also different the water muffles 
the sound.  The effects and impacts of underwater explosions are fully described in the following sections 
along with equations that allow the effects to be modelled and quantified. 
 
2.0 UNDERWATER SHOCKWAVES 

 
2.1 Differences Between Air Blasts and Underwater Blasts 
 
While the phenomena of air blast and underwater blast are analogous the blast wave arising from the 
detonation of freely suspended explosives underwater differs substantially from a blast in air principally 
because of the difference in density between water and air.  Water is approximately 800 times more 
dense than air and 10,000 times less compressible than air.  Other factors being equal corresponding 
values for pressure are much higher in an underwater shock wave compared with an airborne shock 
wave.  As a direct consequence the lethal range for divers and marine life for a given charge is three 
times greater in water than in air. 
 
The explosion underwater of a freely suspended charge results in a shock wave rising to its maximum in 
the order of a few microseconds and decaying in less than a millisecond which propagates radially at 
approximately the speed of sound in water 1500 m/sec.  The peak overpressures produced are much 
greater than those produced in air by a charge of the same weight.  Because of the short rise time and 
despite the high speed of sound in water the sharp change in pressure of the wave occupies only a few 
millimetres in space and the whole wave less than a metre.  The displacement of the water is typically 
only a millimetre or so and hence there is not the significant blast wind associated with a blast in air. 
 
Subsidiary pulses occur when the shock wave is reflected from the seabed, some in-water structures or 
the surface.  Reflections from structures and from the bottom reinforce the direct shock wave, increasing 
both its peak pressure and the pulse duration.  The surface reflection is a negative pressure (tension) 
wave, closely following the direct shock wave and accelerating its decay to zero. 
 
The passage of a shock wave imparts an outward radial velocity to the water which at short range surges 
to and fro in much the same manner as the blast winds of the explosion in air producing a ‘water ram’ 
effect.  The velocity of this water movement is very small by comparison with an air blast , typically a few 
metres per second, although a mass of water travelling at that speed can inflict severe injury on a diver 
who is ‘water-backed’, i.e. not at the surface. 
 
As the hot gases expand instantaneously following detonation the surrounding water is pushed back until 
the explosion bubble reaches its maximum diameter – about 25 times that of the original explosive solid.  
Then, as a result of the excess pressure, the water surges back and the bubble begins to collapse; when 
it reaches a minimum a pressure wave known as a bubble pulse is propagated.  The bubble then re-
expands and collapses and the process is repeated as the bubble migrates to the surface, where the 
water is hurled into the air as the characteristic plume.  The cover photograph shows the surface boil 
caused by gas escaping at the surface following an underwater rock blast.  The peak pressure of the 
successive bubble pulses is usually much less than that of the corresponding shock wave but the pulse 
duration is greater to the extent that the energy and the impulse of a bubble pulse are approximately the 
same as those of a shock wave.   Passage of the bubble wave, like that of the shock wave, is followed 
by an after-flow of water movement. 
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2.2 Injury Potential 
 
Because the peak pressure level from underwater blasts is extremely high the severity of injuries from 
primary effects for both divers and marine life is greater than those likely from similar charges in air.  
Pulmonary injuries may be caused both by spalling, where lung tissue is flung off at the interface with the 
air in the lungs, and by the rapid inward compression of the lungs where the pressure wave acts over a 
greater time period.  Shearing of body tissues may occur during the sharp onset of pressure rise.  Bubble 
pulses may coincide with the resonant frequency of a swimmer’s lungs with a consequent potential for 
increased pulmonary damage. 
 
Because of its density, the movement of the water following a blast freely suspended in water is much 
lower than in air, and tertiary injury caused by a body being thrown is thus unlikely.  Secondary injuries 
being caused by impact of debris are also unlikely due to the shielding effect of the water. 
 
To eliminate the possibility of injury to divers and marine mammals exclusion zones are established 
based on tolerable underwater shock wave pressure and impulse values for the range of marine life being 
protected.  Each species has its own tolerable limits and exclusion zone radius originating on the blast 
location.  No blasting operations are undertaken if there are any of the protected species within their 
nominated exclusion zones for the particular blast location. 
 
2.3 Explosions in Rock Underwater 
 
Placing the explosive charges directly in drilled holes in the rock to be removed ensures that the bulk of 
the blast energy is absorbed in the rock and not radiated out as it would be in an unconfined or open 
water blast and the resulting blast wave is substantially modified.  The maximum pressure of the shock 
wave from an enclosed charge is only 10-14% of the maximum pressure of the shock wave from an 
explosive freely suspended in the water column and impulse is reduced to approximately 30% of the 
freely suspended value.  No bubble pulses occur however the duration of the shockwave is increased 
tenfold, typically to 1-2 ms.  The rise time of the wave is greatly extended to the order of a millisecond.   
Figure no. 2 shows the typical shock wave profiles for explosions in air and under water.

 
Figure no.2 
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The reduced maximum pressure of the underwater shock wave due to the charge being placed in a drilled 
borehole, enclosed, will be taken at 15% of the maximum shock wave pressure for the equivalent weight 
charge freely suspended in the water column.  The assumption of an 85% reduction in the maximum 
shock wave pressure based on a calculation of the freely suspended charge will be checked using a 
hydrophone. 
 
2.4 Deep Water Shock Wave 
 
In the case of an underwater explosion of a freely suspended charge the initial mass of explosive 
becomes a superheated bubble of gas at high pressure.  The boundary of the bubble moves 
supersonically outward, creating a wave disturbance in the water which is radiated spherically outward 
at a velocity which is – except in the immediate vicinity of the charge – determined by the velocity of 
sound in water, approximately 1500m/sec.  Next to the charge the peak pressures superimposed on the 
water by the explosion are immense but gradually reduce with increasing range as the energy carried in 
the wave is spread over an increasing area.  The shock wave as measured at a remote point is 
characterised by an extremely rapid, close to instantaneous rise in pressure to a peak value followed by 
a more gradual decline back to the static pressure typically over a few milliseconds.  The decline in 
pressure is approximately an exponential decay, the timescale of which depends upon the distance from 
the charge.  As the pressure wave radiates through the water it retains its basic waveform but is reduced 
in overall amplitude by a factor proportional to 1/R where R is the range in metres.   Figure no.3 shows 
the scaling and delay of a pressure waveform during propagation. 

 
    Figure no.3 
 
Two characteristics of the shock wave from an explosion are commonly used as a measure of its severity, 
the peak pressure Pmax (Po in the figures), and the impulse I.  The peak pressure and impulse developed 
by a known charge of weight W, freely suspended in water, at a range R can be calculated using 
empirical, well proven equations.  A distinction is made between deep water and shallow water 
applications.  The deep water case considers the explosions of charges freely suspended in water deep 
enough so that the explosive energy radiating downwards is not returned. 
 
The deep water equations are (Barett 1996)1: 
 

• Pmax = 5 x 107· W0.37·R-1.13  Pa where W is the charge weight in kg – based on TNT - and R is 
the range in metres. 

• The impulse I defined as the integral of pressure over time  I = 6 x 103· W0.63· R-0.89  Pa.s. 

 
2.5 Shallow Water Shock Waves 
 
The pressure measured at a point remote from an explosive charge in shallow water has contributions 
from 3 main categories of wave: 
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• The direct shock wave. 
• The surface-reflected wave 
• Multiple-reflected waves occurring between the surface and the seabed. 

The Bluff Harbour entrance is clearly a shallow water case.  A swimmer or marine animal near the water 
surface receives both the direct shock wave radiating directly from the explosion and the reflection of the 
shock wave from the free water surface.  Because the acoustic pressure at the surface must be zero this 
reflection is inverted, i.e. it is a wave of rarefaction or negative pressure rather than of compression.  Its 
effect is to reduce the average value of the pressure of the combined shock waves hence to reduce the 
overall impulse.  This effect is greatest nearest to the surface. 
 
An additional effect of the surface reflection is to extend the duration of the wave since the surface 
reflection is delayed.  For freely suspended charges the peak pressure of the shock wave is effectively 
reached instantaneously and as a consequence the delayed surface reflection cannot act to reduce the 
peak pressure.  The deep water pressure calculation in the foregoing is still appropriate for shallow water. 
 

Pmax = 5 x 107· W0.37·R-1.13  Pa 
 

If the range or horizontal distance of the diver or marine animal from the explosive charge is at least twice  
as great as the depth to the diver or marine animal and twice as great as the depth of the charge the total 
impulse due to the direct shock wave and reflection IT may be approximated by the equation: 
 

IT = ID·(2·α·d·h/RH2)  Pa.s 
Where:  

• d and h are respectively the diver/marine life depth and the charge depth 
• Rh is the horizontal range 
• ID is the equivalent direct or deep water impulse 
• α is the exponent of the term R in the impulse equation, taken as 0.89  

2.6 Seabed Effect 
 
The calculations in the foregoing consider only explosives near the surface of deep water where the 
explosive energy radiated downwards is not returned they do not allow for energy returning reflected from 
the seabed.  Not all the acoustic energy striking the seabed is reflected back.  The shallow water impulse 
reduction coefficient K ( ≤ 1 ) is dependent on the bottom reflection coefficient B.  For the case of zero 
reflection B = 0 the calculation reverts to the shallow water case above. 
 
When the explosive charge is placed in a drilled hole in the rock the peak pressure and impulse values 
are substantially reduced to respectively, approximately 10-14% and 30% of the value for a freely 
suspended charge.  A 15% reduction for the peak pressure and a 30% reduction for the impulse will be 
used for the calculations to set exclusion zones for specific charge weights.  Setting the explosive charges 
in drilled holes also extends the duration of the direct shock wave in water with the peak pressure 
occurring some time after the onset of the wave.  Interaction of the direct shock wave with the surface 
reflection will then substantially reduce the peak pressure at large ranges. 
 
There is an additional effect for a buried charge in rock, the generation of a headwave.  This wave 
propagates in the rock surrounding the charge and is eventually refracted upwards into the water.  Since 
the velocity of sound in rock is higher than in water, it usually precedes the main water borne waves but 
there is no evidence to indicate that the headwave is significant in determining appropriate stand-off 
distances. 
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OCEL use a hydrophone to monitor the underwater shock waves resulting from blasting operations to 
confirm the calculation results.  A hydrophone would be deployed for all blasts to record the actual peak 
shockwave pressures. 

 
3.0 GROUND VIBRATIONS 
 

3.1 Vibration Waves and PPV Correlation with Damage 
 
Detonating an explosive charge in a drilled hole produces pressure waves in the surrounding rock.  As 
the pressure waves propagate and travel away from the source they form seismic waves, vibration waves.   
Two basic wave types are generated – body waves which propagate through the medium (rock) and 
surface waves, Raleigh waves or R-waves  which propagate along the surface of the medium.  There are 
two types of body waves, compression or P-waves which are longitudinal in nature, displacing the ground 
in the direction of propagation and shear or S-waves which are transverse in nature, displacing the ground 
perpendicular to the direction of propagation.  P waves travel nearly 1.7 times faster than S waves.  Shear 
waves cannot travel through liquid but compression waves can.  R-waves are slowest.  The deformation 
characteristics of P-, S-, and R- waves are shown in figure no.4. 

 
     Figure no.4 
 
Four parameters are used to measure the magnitude of the seismic or vibration waves: 

• Displacement - the distance the particles move when they are oscillating. 
• Velocity – how fast the particles move, in particular the peak or maximum particle velocity. 
• Acceleration – the rate at which the particle velocity changes. 
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• Frequency – the number of oscillations per second that a particle undergoes under the influence 
of the vibration wave. 

Of these the peak particle velocity( PPV) correlates best with structural damage and PPV limits on 
vibrations are used to limit damage to structures.  The German Standard DIN 4150-3 1999 is widely used 
in NZ as a guideline to preventing structural damage from vibrations.  The Standard recognizes that 
commercial buildings can withstand higher vibration levels than residential and historic buildings.  Figure 
no.5 is an excerpt from DIN 4150-3 and shows PPV limits for various building types. 

 
 Figure no.5 – PPV Limits 
 

3.2 Vibration Equations to Predict PPVs 
 
For the blasting work in the harbour entrance channel accurate predictions of the vibration levels onshore 
are an integral and very important part of the planning. 
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A simple power law formula is used to relate the weight of the explosive charge set off per delay – delays 
to be in excess of 8 milliseconds - and the distance or range from the detonation point to the location of 
interest to calculate the PPV and thus assess the potential for structure damage.  The general form of 
the equation to predict the PPV, V is: 
 
 V = K·Wm·R-n 
 
Where K  is the ground transmission constant 
 W is the charge weight per delay 
 m & n are empirical constants based primarily on the geology 
 
m is generally taken as n/2 based on work done by the US Bureau of Mines allowing the equation to be 
reduced to: 
 V = K·(R/W0.5)-n 
 
The quantity (R/√W) is known as the scaled distance.  Square root scaling is normally used for any 
vibration data resulting from blasting in drill holes with multiple charges.  Cube root scaling can sometimes 
provide better correlation of observed PPVs with distance for point source blasting.  Square root scaling 
will be used for this application involving the use of multiple charges in drilled holes. 
  
The empirical constants K and n can be determined by on a site test program using small test charges 
and measuring the resulting PPVs at set distance then plotting the results PPV versus R/√W on log-log 
paper then fitting a straight regression line to the data by means of a least squares analysis.  Typical 
values based on a large number of field measurements are K = 410, n = -1.6 giving 
 
 PPV = 410·(R/√W)-1.6 
 
This equation can be used as a first approach and checked against the actual PPVs recorded by the 
seismograph.   
 
From drawing no. DR-200506-001, showing the dredging areas superimposed on a Google Earth plot of 
the harbour entrance, attached as an Appendix to this report, the nearest houses are a minimum of 350 
m away from closest blasting location to them.  The likely PPV is 0.53 mm/sec. well below line 2 for 
dwellings on the DIN 4150 graph.  The damage limits are frequency (f) sensitive, the lowest limit for f = 
1-10 Hz is 5 mm/sec, 5-15 mm/sec for f = 10-50 Hz and 15-20 mm/sec for f = 50-100 Hz.  The lowest 
limit for particularly sensitive structures is PPV = 3 mm/sec.  The nearest commercial buildings are 300 
m away from the nearest blast location and the minimum PPV for commercial buildings, line 1 DIN 4150 
is 20 mm/sec. 
.   

3.3 Monitoring 
 
All blasts will be monitored by seismographs installed at locations of interest or existing structures closest 
to the blasts to record the PPVs experienced at those positions.  The sesimographs record the PPVs in 
three mutually perpendicular directions: 

• Longitudinal – back and forth particle movement in the same direction that the vibration wave is 
travelling 

• Vertical – up and down particle movement perpendicular to the direction that the vibration wave 
is travelling  

• Transverse – left and right particle movement perpendicular to the direction that the vibration 
wave is travelling. 
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All three components – longitudinal, vertical and transverse -  are necessary to completely describe the 
vibration intensity because the particles are oscillating in three-dimensional space.  The component with 
the highest PPV value is taken as limiting. 
 
4.0 AIRBLAST 
 
Airborne waves are invariably generated by explosions, even underwater explosions.  These waves 
cause air overpressure containing energy over a wide range of frequencies some of which is audible as 
sound or noise but most of which is at frequencies below the audible range (< 20 Hz) and known as 
concussion. Damage may occur when the maximum pressure – measured as pressure in kPa or decibels 
(dB) - in the wave is excessive.   Local Councils have jurisdiction under the Resource Management Act 
1991 to control noise to prevent nuisance and damage to the community and noise limits are specified. 
In explosives operations underwater the depth of the water cover plays a major part in determining air 
overpressure levels.  For the proposed underwater blasting in the Bluff harbour entrance the depth of 
water – ≥ 9m – plus the use of detonating delays and placing the charges in drilled holes make excessive 
airblast very unlikely.  Only a muffled thump is expected following detonation.  Sound level meters will be 
used to monitor airblast to confirm that the noise levels are within the local Council limits. 
 
5.0 EFFECTS ON VESSELS 
 
The effect of underwater pressure waves on nearby vessels need to be taken into account to avoid 
damage to the vessels.  The vessel that will be closest to the detonation of the fragmentation charges is 
the dredge in this case given its ability to drill the holes in the rock into which the charges are placed.  
Rather than change the blasting plan layout and reduce the charge weights the vessel would be moved 
back to a safe stand-off distance prior to detonating the charges.  Given that the charges will be placed 
in drilled holes in the rock and delays will be used to limit the effects of the explosions the stand-off 
distance need not be far as shown by the position of the drilling barge relative to the surface boil above 
the explosives on the cover photograph of this report. 
The potential damage resulting from an underwater explosion is dependent on, in addition to the charge 
weight and range, the frequency of the shock wave. 

• At low frequencies large scale bending of the entire structure may occur, with low amplitudes 
controlled primarily by the impulse of the shock wave. 

• At high frequencies individual plates or hull members can resonate at levels determined chiefly 
by peak pressure. 

• At intermediate frequencies the response of the structure depends upon specific features of the 
total pressure waveform and is particularly difficult to predict. 

Reference 5 identifies a detonation wave pressure of 400 kPa as safe for all vessels.  Allowing for a 85% 
reduction in Pmax consequent on placement of the charges in a drilled holes the safe stand-off distance 
for a 30 kg charge on the same delay is 44 m.  Again the percentage reduction in peak pressure would 
need to be confirmed in advance using a hydrophone. 
 
6.0 MITIGATION 
 
Placing the charges in drilled holes and using delays and is the best way of mitigating the effects of 
underwater blasts but it is also the most efficient/cost effective way of fragmenting the rock so 
considerations of minimising the effects and maximising efficiency converge.   
 
An air bubble curtain can be used to reduce the peak pressure of the underwater shock wave but 
increases the duration to the extent that the impulse is unchanged. An air bubble curtain is best used 
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around an isolated feature rather than for a large blasting pattern because of the length of hose and the 
volume of air required for the latter.  It would be unlikely to be used for the Bluff Harbour work the pressure 
reduction in relation to the cost incurred would not be worth it.   
 
Monitoring of the underwater shock wave using a hydrophone, monitoring of the ground vibrations using 
seismographs and monitoring of the airblasts using a sound level meter will be undertaken to confirm that 
the effects are within acceptable limits avoiding either damage to structures or injuries to marine life.  The 
recordings will also confirm the results of the calculations of the effects – PPV. Pmax and I. 
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EXECUTIVE SUMMARY  
 
South Port NZ Ltd. (Southport) is proposing to undertake a Capital dredging operation to increase the 
depth of Bluff Harbour by 0.75 - 1 m. This will enable log export vessels to leave the port fully laden rather 
than having to top up at another NZ port before sailing to Asia. The depth of the swinging basin will also 
be increased to match the depth of the entrance channel. The bulk of the material to be removed in the 
channel is expected to be high strength metamorphic rock with some high quality norite rock, dense and 
strong, rock that has to be blasted to fragment it so that the material can be easily dredged by an 
excavator.  Both to increase the efficiency of the blast, minimising the weight of explosive used per cubic 
metre, and to minimise environmental impact the drill and blast technique would be used.  The deepening 
exercise would not be a uniform depth increase for the whole channel width and length more a trimming 
operation both to create a uniform straight edge to the channel and give a constant navigable width and 
to remove isolated seamount rock type features from the channel.  The proposed extent of the dredging 
work in the channel is shown in Figure No.1 a 3D seabed profile image of the channel. Channel cross 
sections showing the rock to be removed are shown in Appendix A to this report. 
 
The bulk of the material to be removed in the swinging basin area is silt and sand, predominantly sand, 
with isolated rock high points. A TSHD (Trailing Suction Hopper Dredge) will dredge sand and silt in the 
turning area to achieve the desired draft increase. The TSHD will dispose of the sand and silt, dredged 
up during the capital dredging work, on the existing disposal location used for the maintenance dredging 
spoil. This location has proved to be an excellent disposal location without significant adverse 
environmental effects over a 70 year period.  The existing coastal processes will deal with the higher 
volumes to be dumped, the mobilisation of the sand by waves will increase because of temporary 
shallowing and the rate of sand movement away from the disposal site will increase because of the 
greater volumes of sand mobilised and available to be moved. The increased volumes will have a 
beneficial effect on the beach backing the disposal location, effectively the sand dump functions as beach 
nourishment.  
 
The dredging in the entrance channel will be undertaken using a specialist backhoe dredging barge fitted 
with spud piles. This dredge would also be used for the rock drilling operation required - to drill holes to 
take the explosive charges used to fragment the rock - employing a hydraulic rock drill mounted on the 
excavator dipper arm. The holes will be positioned in accordance with a predetermined drilling plan 
nominating each hole position in terms of DGPS coordinates. Drilling and blasting will alternate with 
dredging using the barge’s long reach excavator and the dredged rock fragments will be placed into non-
propelled split hopper barges and towed to a new dump location in 13-15 m water depth east of the 
existing disposal location. The rock fragments will stabilise to form a permanent low profile rock reef 
feature on the seabed. This will have no effect on the existing coastal processes. 
 
The purpose of this report is to provide an assessment of the effects of the Capital dredging operation on 
the existing coastal processes. The report considers the existing tidal currents and the wave energy 
environment - tidal currents and waves being the principal drivers of coastal processes - and concludes 
that the proposed deepening operation will have no noticeable effect on the existing coastal processes.  
There will be minor, barely detectable, reductions to current speeds based on small increases in the 
channel cross section area and minor reductions in the wave energy passing up the entrance channel 
into the harbour as a result of refraction but these changes will not be noticeable let alone have any effect 
on existing coastal processes.  This revision of the report, Rev.4, addresses and incorporates responses 
to, the comments produced by Derek Todd, Principal Coastal and Hazards Scientist, Jacobs NZ, following 
his review of Rev.2 of this report and the AEE section of the Southport Dredging Disposal Consent 
Application. In addition this revision incorporates wave data and graphics from the recent OCEANUM 
report – Summary of Waves and Currents at the Bluff Harbour Disposal Ground. 
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. 
1.0 INTRODUCTION 
 
South Port NZ Ltd. (Southport) is proposing to undertake a Capital dredging operation to increase the 
depth of Bluff Harbour by 0.75 - 1 m. This will enable log export vessels to leave the port fully laden rather 
than having to top up at another NZ port before sailing to Asia.  The depth of the swinging basin will also 
be increased to match the depth of the entrance channel. 
 
The bulk of the material to be removed in the channel is expected to be high strength metamorphic rock 
with some high quality norite rock, dense and strong, rock that has to be blasted to fragment it so that the 
material can be easily dredged by an excavator. Both to increase the efficiency of the blast, minimising 
the weight of explosive used per cubic metre, and to minimise environmental impact the drill and blast 
technique would be used.  The deepening exercise would not be a uniform depth increase for the whole 
channel width and length more a trimming operation both to create a uniform straight edge to the channel 
and give a constant navigable width and to remove isolated seamount rock type features from the 
channel.  The proposed extent of the dredging work in the channel is shown in Figure No.1 a 3D seabed 
profile image of the channel.  Representative channel cross sections are presented in  Appendix A to this 
report.   
 

 
      

Figure No.1 
 
In addition to dredging the channel the dredge mobilised for the work will also dredge any rock in the 
swinging basin area inshore of the entrance. The bulk of the material to be removed in the swinging basin 
area is silt and sand, predominantly sand, with isolated rock high points. A TSHD (Trailing Suction Hopper 
Dredge) will dredge sand and silt in the turning area to achieve the desired draft increase.   
 
The dredging in the entrance channel will be undertaken using a specialist backhoe dredging barge fitted 
with spud piles. The dredge would also be used for the rock drilling operation required - to drill holes to 
take the explosive charges used to fragment the rock - employing a hydraulic rock drill mounted on the 
excavator arm. The excavator can also be fitted with an hydraulic rock breaker, interchangeable with the 
rock drill, both tools plugging into and utilising the power available through the excavator’s hydraulic 
system. The hydraulic rock breaker will be used for scaling blasted faces and dealing with isolated rock 
features. The TSHD will dredge the sand and silt material in the port swinging basin area in a completely 
separate and independent operation. 
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The purpose of this report is to provide an assessment of the effects of the Capital dredging operation on 
the existing coastal processes.  It is concluded that the proposed deepening operation will have no 
noticeable effect on the existing coastal processes. This revision of the report, Rev4, addresses and 
incorporates responses to, the comments produced by Derek Todd, Principal Coastal and Hazards 
Scientist, Jacobs NZ, following his review of Rev.2 of this report and the AEE section of the Southport 
Dredging Disposal Consent Application and in addition incorporates wave data and graphics from the 
recent OCEANUM report – Summary of Waves and Currents at the Bluff Harbour Disposal Ground. 
 
2.0 BLUFF HARBOUR ENTRANCE – EXISTING CONDITIONS 
 
Bluff is a large natural harbour inlet of about 5.5 Ha, with Bluff Harbour on the west side and includes 
Awarua Bay 10 km long and 3 km wide on the eastern side - Figure no.2. Awarua Bay is shallow typically 
less than 5 m depth, with a tidal range from 1.5 m (neap tide) to 2.21 m (spring tide).  It is part of the 
Awarua – Waituna Wetlands and is one of the largest remaining wetland complexes in New Zealand and 
is important for its biological diversity and cultural values. 
 

 
 

Figure no.2 
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Bluff Harbour is dominated to the south by Bluff Hill, a single hillock of norite rock which rises some 265 
m above sealevel. To the north, northeast and east the country is mainly flat, low lying and swampy.  To 
the southeast at Tiwai Point, the harbour is flanked by outcropping rock joined to the long flat Tiwai 
Peninsula. South Port island harbour is positioned in the southwest part of the harbour, some 2 km north 
of the entrance channel and is in the centre foreground of the cover photograph of this report.  Toetoes 
Bay is to the east of the harbour entrance on the seaward side of the Tiwai Peninsula. 
 
2.1 Tidal Currents 
 
Measurements of the tidal currents in Bluff Harbour were made using an Acoustic Doppler Current Profiler 
(ADCP) by Ross Vennell and Chris Old of the Department of Marine Science, University of Otago in 1998. 
In the raw data flows of up to 6 knots were observed at the surface in the harbour entrance near pile no.2. 
Peak flows near the bottom in the entrance channel were 4 knots. The ADCP study also picked up the 
circulation patterns in the harbour entrance. Figure no.3 shows the circulation pattern derived from the 
ADCP data for the flood tide, 3 hours before high tide.  
 

 
Figure no.3 

 
OCEANUM and Calypso Science were commissioned by South Port in 2020 to develop a 3D 
hydrodynamic model of Bluff Harbour and data from the University of Otago model was used to validate 
the model results.  Figure no.4 shows the qualitative validation of the measured data with the modelled 
data for the circulation pattern 2 hours before high tide. 
 
The tidal currents are strongest in the constricted entrance throat and in the channel sweeping past the 
Tiwai wharf. The natural channel curves around to line up with the narrow entrance to Awarua Bay evident 
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in figure no.2.  The distance, the flow path length, from the harbour entrance to the entrance to Awarua 
Bay is of the order of 12 km. The strong tidal flow through the constricted harbour entrance throat 
generates a tidal vortex reverse flow in the swinging basin as the harbour widens out because of the 
concentration of the flow along past the Tiwai wharf, as is evident from figure no.3. The current speeds 
drop off with distance from the entrance.  The tidal excursion distance, the distance a particle carried 
through the entrance on an incoming tide would travel before the tide turns and the particle is swept back 
out is probably less than the 12 km distance to the entrance to Awarua Bay.  For incoming seawater to 
reach Awarua Bay to effect a tidal exchange would take several tidal cycles. 
 
Slack water in the entrance channel is typically less than 1 hour. The outgoing tidal currents are, as 
shown by the Oceanum Calypso Science study, primarily concentrated in the harbour approach channel 
seaward of the entrance – the South channel referred to in the following section - sweeping around the 
Bluff Hill shoreline. The incoming tide does not show the same concentration of flow in the South Channel 
and has significant contributions from the North channel. 
 

 
     Figure no.4 
 
Figure nos.5A and 5B, taken from OCEANUM and Calypso Science modelling show the tidal current 
patterns for spring tides – maximum current speeds – in larger scale for a wider area outside the harbour 
entrance, at mid tide, for both the ebb and the flood tides. The figures, annotated by E3 Scientific, also 
show the existing disposal site for sediment dredged during maintenance dredging.   
 
The maximum current speeds in what E3 show as the current dominated area are 0.6 m/sec at 6 m depth 
and 0.2 m/sec at 15 m depth. These currents will move sediment mobilised either by wave action or by 
the speed of the currents themselves although the figures given above are for the maximum tidal 
velocities in a tidal cycle, the average velocities are much less. Wave action is more likely to be the 
principal determinant of sediment mobility as discussed in sediment mobilisation and movement, section 
3. 
 
The ebb tide currents are stronger than the flood tide currents in the area of the dredged material disposal 
site as is evident from figure nos. 5A and 5B and confirmed by the mean tidal currents for the area in 
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figure no.6.  The mean tidal current is the net tidal current over the tidal cycle. The net direction a water 
particle would move in the region of the disposal site is in the direction of the ebb tide current - to the  
 

 
Figure no.5A – Spring tide at mid flood 
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Figure no.5B – Spring Tide at mid ebb 

southwest. The movement to the southwest of the ebb current flow, and any sediment entrained in the 
flow, is coincident with the ebb tide flow out of the harbour in the form of a tidal jet down the South 
channel.  The sediment in the ebb tide flow across the disposal ground cannot enter the harbour but is 
swept away to the south west, as illustrated in figure no. 5B. 
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     Figure no.6 

 
     Figure no.7 
Figure no.7 shows the wider picture of the mean tidal current in a tidal cycle covering the entrance to 
Bluff Harbour, demonstrating the asymmetry of the tidal flows. The tidal flow is stronger and more focused 
near Tiwai Point during the flood stage while the ebb tidal flow is dominated by the jet extending from the 
entrance down the South Channel. Within the harbour the tidal circulation is anticlockwise.  
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This is also illustrated in figure nos. 3, 4 and 5 which are snapshots in time during the ebb and flood 
phases of the tide whereas figure nos. 6 and 7 show the mean or net currents over a complete tidal cycle. 
The latter illustrate tidal imbalances in the harbour entrance area and in the harbour itself. An 
understanding of the tidal circulation is important in avoiding recirculation of dredged material dumped in 
the disposal ground outside the harbour returning back into the harbour. This understanding dictates why 
fine sediment, predominantly sand and some silt, is only deposited at the disposal ground on the ebb 
tide.  Any sediment entrained in the flow will be swept to the southwest by the ebb flow out of Toetoes 
Bay then advected into the ebb flow jet coming out of the harbour down the South Channel and carried 
on out into Foveaux Strait. 
 
2.2 Waves 
 
There are two sources of wave data for the Bluff Harbour Entrance and Toetoes Bay areas. Wave data 
is available from a wave hindcast study undertaken by Ocean Currents Ltd. (OCL) for OCEL in 2005 and 
from a recent, 2021 study undertaken by Oceanum, Ocean Numerical.  
 
The OCL study was undertaken to provide data to assist in assessing the potential operating conditions 
for a bulk carrier terminal location proposed for the Tiwai aluminium smelter on the seaward side of the 
Tiwai Peninsula. The inshore wave climate was synthesized using hindcast offshore wave data obtained 
from NIWA – part of a regional hindcast model based on a global wind model – and the translation inshore 
of waves covering the full range of characteristics and approach directions using the SWAN (Simulating 
Waves near Shore) wave model.  The offshore hindcast data comprised three hourly wave conditions – 
significant wave height, Hs, direction, period, spread – covering a 20 year period.  The two closest 
appropriate offshore hindcast positions were to the east and west of Stewart Island and provide different 
wave conditions reflecting the exposure to different approach directions. A composite offshore wave 
climate was developed drawing data from each of the records, depending on wave approach direction to 
provide a realistic assessment of inshore conditions. 
 
The study arrived at the following conclusions: 

• Offshore –Waves from west south west (WSW) 240o are clearly dominant in terms of duration 
and height.  Mean significant wave height exceeded 2 m from all directions and 3 m from WSW.  
The maximum significant height from WSW exceeded 10 m, and mean peak period across all 
directions was in the range 10-12 seconds. 

• Inshore – the possible jetty sites along the Tiwai coastline in Toetoes Bay - figure no.8 - were 
sheltered from the dominant WSW climate by Stewart Island.  They were most exposed to the 
less frequently occurring south east (SE) 120-150o offshore conditions although some protection 
from this quarter is provided by Ruapuke Island which reduces wave heights inshore.  The Dog’s 
Tongue reef which runs inshore from Dog Island played only a minor role in wave height 
reduction. 

The features referred to are shown in drawing no. DR-200506-004 in Appendix B.  
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Figure no.8 
 
Figure no.9 taken from the Ocean Currents Ltd. report gives the cumulative probabilities based on the 20 
year time series for wave heights at the inshore sites that are less than the wave height given on the x 
axis.  The probability curves for all the terminal locations considered become close to asymptotic at the 
100% probability level reflecting a very low probability – less than 1% for the western and eastern inshore 
berths - that the significant wave heights are in excess of 3 m.   
 

 
 

Figure no.9 – Wave Height statistics for inshore sites and offshore wave conditions.  
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This is a very significant reduction on the offshore probabilities. The probability that the significant wave 
height is in excess of 3 m offshore is 25%.  The inshore location and the disposal sites for the dredged 
material have a lower wave energy environment than would have been expected at first glance, based 
on the Foveaux Strait reputation. The waves reaching the inshore locations and the disposal grounds for 
the dredged material from onshore, will disturb the seabed and disperse any mounds of dumped material 
despite the relatively low probability of significant wave heights in excess of 1 m because the seabed 
sand can be mobilised by a minimum swell wave height of 0.35 m for a 10 second period wave in 7 m 
water depth – reference section 3.3.  The maximum significant wave height in the inshore area can be 
taken as 3 m, peak wave period in the range 10 – 12 seconds. 
 
The Oceanum study produced specifically for Southport confirms and expands the findings of the OCL 
study with a much higher level of detail. The wind, wave and current regime for the Southland region was 
hindcast in a previous study by Oceanum for the Ministry of Primary Industries (MPI) in 2021. A 10 year 
period (2010-2019) was recreated at high resolution on an hour by hour basis considering the topographic 
and bathymetric influences on the local marine conditions. Near the disposal ground the tidal and non -
tidal currents were resolved to around 80 m, discretised on a triangular mesh. These data are of suitable 
scale and quality to characterise the hydrodynamic regime of the ground. Waves however were resolved 
at 1 km scales which is too coarse to fully capture the complexity of the region and further downscaling 
was required. The SWAN spectral wave model was used to downscale waves from 1 km to 100 m 
resolution. The model includes formulations for wave growth, refraction, shoaling, nonlinear wave 
interactions and dissipation by white capping, bottom friction and depth-induced wave breaking. 
 

 
 
     Figure no.10 
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The high resolution 10 year hindcast has been used by Oceanum to characterise the wave climate along 
the ocean beach adjacent to the Tiwai Smelter. Figure no.10 shows the maximum significant wave height 
from the 10 year hindcast. The centre of the disposal ground is shown by the white dot. The sheltering 
influence of Dog Island is clear from the plot. These results are broadly in line with the earlier OCL report 
although the Oceanum report identified  the prevalence of longer wave periods than the OCL report.       
 
An analysis of the waves and currents at the centre of the disposal ground for the dredged material is 
presented in the Oceanum report. The wave data tables presented here have been abstracted from the 
Oceanum report.  

 
 

Table 1  – Joint Probability Distribution of the Significant Wave Height and Mean Wave Direction 
of Peak Energy 

 

 
 
 Table 2  - Joint Probability Distribution of the Significant Wave Height and Peak Wave Period 
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The wave rose for the centre of the disposal ground is shown in figure no.11. The waves, swell, are 
almost exclusively from the south with a minor contribution from the southeast.  The peak wave periods 
from Table 2 are also surprising, 33.9% are in the range 12-14 seconds and 29.4% are in the range 14-
16 seconds. Long period low height waves from fetches far to the south. 
 

 
 
     Figure no.11 
 
The wave directions shown at the centre of the disposal ground incorporate wave refraction and 
diffraction effects because the SWAN program allows for these supplanting the need for refraction 
diagrams. A much earlier report in 1984 on sedimentation for the Southland Harbour Board, the 
predecessor to South Port Ltd., by the OCEL predecessor practice R. W. Morris and Associates (RWMA) 
contained manually drawn wave refraction diagrams which showed a greater contribution for waves from 
the southeast. The Oceanum report based on the use of the SWAN wave transformation program is taken 
as more representative of the actual wave climate. 
 
Sediment disturbed by wave action from the south, either as bedload or in suspension, can be moved by 
ebb tidal currents west into the tidal maw of the harbour entrance. Depending on the state of the tide 
sediment will either be sucked into and swept through the harbour entrance by flood tide currents or 
swept seawards down the south channel and out into Foveaux Strait. When the ebb tide is running 
strongly the sediment carried by the tidal current will be swept west and advected with the strong ebb 
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flow out of the harbour. This will occur for a much greater percentage of the time because of the imbalance 
in the tide off Tiwai Pont, the mean or net movement is strongly to the west. 
 
Waves from the south approach at an angle to the coast to the east of Tiwai Point in Toetoes Bay and 
the resulting littoral drift will drive sediment west toward Tiwai Point. Toetoes Bay is in the shelter of Bluff 
Hill and waves from the west do not have much effect on the bay but east of the bay will develop a littoral 
drift to the east. 
 
2.3 Sedimentation 
 
A much earlier report in 1984 on sedimentation for the Southland Harbour Board, the predecessor to 
South Port Ltd., by the OCEL predecessor practice R. W. Morris and Associates (RWMA) identified a 
large ebb tide delta seaward of the harbour entrance. The surface of the delta lies in depths of less than 
6 metres and the seaward face slopes steeply down to depths in excess of 16 metres.  Prominent tidal 
current channels occur along both coastal margins of the delta – the South channel along the western 
flank of the delta adjacent to the Bluff, and the North channel, a broader channel leading from the harbour 
entrance eastward along the shore of the Tiwai Peninsula.  These features are identified in drawing no. 
DR-200506-004, an excerpt of the marine chart for the area included in Appendix B of this report. 
 
The report also observed that both the seabed morphology and the hydrology of Bluff Harbour and its 
approaches could be expected to exert significant controls on sedimentation in the study area. The 
principal features of the morphology are a constricted entrance throat and to seaward a large ebb-tide 
delta with a steep outer face on which strong currents and breaking waves interact.   
 
The report noted that circulations of water and sediment in the constricted entrance throat of the harbour 
and the harbour itself were primarily driven by the tides rather than by river flow or by meteorological 
disturbances. It is a known feature of tidal hydraulics that tide-dominated estuaries having unconsolidated 
boundaries tend to have a stable relationship between the entrance cross sectional area in the narrowest 
part of the throat and the tidal prism or compartment.  From an examination of the geometries of sixteen 
New Zealand inlets Heath 1975 proposed the following relationship between the tidal prism, Vp, and the 
cross sectional area, A – Vp. = A0.98 x 104.21.  Vp for a spring tide for Bluff Harbour was calculated at 97.0 
x 106 m3 which is a large volume to flow through the entrance in one tidal cycle and implies strong currents 
and significant potential for sediment transport.   
 
If the cross section area is less than that required to give stability the inlet entrance becomes unstable 
and the entrance section will scour.  If the entrance section area is larger than required to satisfy the 
relationship the inlet will infill to reduce the cross section area.  At the time of the original study, 1984, the 
harbour entrance plotted near the ‘erosional’ side of the relationship established by Heath. This indicates 
that the entrance is self scouring and high sediment transport rates could occur through it, both into and 
out of the harbour basin. 
 
The seabed inside the harbour entrance in the swinging basin area and the port area itself is 
predominantly sand (reference E3 Scientific), 25% silt content including berths, 4% in the turning basin 
area alone and a maximum of 50% silt in berths 5 & 6 in the harbour basin, a sheltered area not swept 
by strong tidal currents.  
 
Sand and silt sediment, primarily fine sand, dredged up in periodic maintenance dredging campaigns in 
the swinging basin area and in the harbour berth areas is deposited in an existing dredged material 
disposal site in shallow water adjacent to Tiwai Peninsula.  The dumped material does not remain at the 
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dump location but is widely dispersed onto the Toetoes Bay beach and on the tidal ebb delta, indicating 
long term stability of the bathymetry and active coastal processes maintaining a dynamic equilibrium.  
 
 
3.0 EXISTING DISPOSAL GROUND FOR THE DREDGED MATERIAL 
 
South Port has undertaken maintenance dredging in the entrance channel and the berthing areas since 
1883 and has utilised a site for the disposal of the spoil within a defined part of the coastal marine 
environment adjacent to Tiwai Peninsula for over 70 years. That area has been used as a disposal site 
for dredged material for that length of time without creating any adverse environmental effects. 
 
South Port’s coastal permit 201285 allows for the discharge of water and dredging spoil to water and to 
deposit dredge spoil on the seabed within this part of the Coastal Marine Area.   The existing dump 
location, defined as within the coordinates: 
 

1246312.069 m E 4829195.624 m N 
1246513.845 m E 4829176.496 m N 
1245986.106 m E 4828603.574 m N 
1245764.816 m E 4828630.816 m N  
 

 is shown in figure nos. 5A and 5B and drawing no. DR-200506-005 in Appendix C. The consented 
disposal area is 13.6 hectare, and the depth at the location is 6-7 m below Chart Datum (CD). 
 
A discharge of up to a maximum of 40,000 m3 /year is allowed on three separate occasions within the 
term of the consent otherwise a maximum of up to 20,000 m3 in each year of the consent, subject to the 
constraint that over the term of the consent the annual average shall not exceed 12,000 m3/year. While 
the volumes are referred to as volumes/year the maintenance dredging periods or campaigns during 
which the sediment is discharged on the disposal location are typically much less than one year and are 
of the order of weeks. 
 
3.1  Deposition Process 
 
The dredged sediment dropped at the existing dump site through the bottom hopper doors of the TSHD 
undertaking maintenance dredging work in the turning basin and harbour area falls through the water 
column to the seabed and while in suspension - either for long periods for clay and silt sized material 
which have slow settling rates or for relatively short periods for sand, just the time it takes to reach the 
seabed – is subject to movement across the seabed by the prevailing currents.  Dropping the dredged 
material on the outgoing tide ensures that the sand and silt will be moved West/South West to the ebb 
tide delta and beyond to merge with the flow out of the harbour, then out and down the harbour entrance 
channel seaward of the entrance to Bluff Harbour, the South channel, into Foveaux Strait.  The 
suspended material is unlikely to re-enter the harbour because the outgoing flow is concentrated in the 
South channel and swept clear of the entrance, whereas incoming flow is split between the South and 
North channels and flow speeds are slower than for the outgoing flow. Only silt/clay size sediment would 
be able to stay suspended long enough to have any chance of getting back into the harbour. 
  
Once deposited on the seabed the sediment will be remobilised either by wave or current action, or 
typically a combination of both, and will move primarily as bedload, again in the direction of the prevailing 
current which will be a combination of wave induced littoral drift and tidal current for the ebb tide – the 
directions of the flood tide and the littoral drift are opposed in Toetoes Bay - but the drift speed of the 
sediment will be much less than for freely suspended material entrained in the flow.  Bedload consists of 



 
 

Southport Coastal Processes Rev4 18 Offshore & Coastal Engineering Ltd. 

particles that spend the majority of the time on the bottom, but are periodically entrained into the turbulent 
water flow.   
 
 
 
3.2 Mobilisation by Tidal Current Action 
 
Incipient sediment motion for sand subject to current action, approximated as steady flow, occurs when 
the flow velocity exceeds a threshold current speed.  For steady flow (tidal current) conditions this critical 
velocity Ucr is given by the equation (Soulsby  - Dynamics of Marine Sands 1977) as:  
 

Ucr = 7·(h/D50)1/7·{g·(s-1)·D50·f(D*)]1/2  
 
Where:  f(D*) = 0.30/(1 + 1.2·D*) + 0.55·[1 – exp(-0.020·D*)] 
 
  D* = [g·(s – 1)/ν2]1/3·D50 
 
  ν = 1.36 x 10-6 m2.s-1    kinematic viscosity 
 
  s = γs/γw  =  2.65/1.025 = 2.585 Density ratio sediment particle/seawater 
 
  h = 7 m  Depth 
 
For fine sand, taking D50 at 0.15 mm =>  Ucr = 0.41 m/sec.   
 
This cross checks – using figure 18 from Soulsby presented here as figure no.12. 
 

 
Figure no.12 

 
Ucr = 0.41 m/sec. is a relatively high speed for the existing disposal area and little mobilisation of the sand 
will be achieved by the tidal current speed alone. 
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3.3  Mobilisation by Wave Action 
 
The threshold of motion for sand exposed to wave action depends on the bottom orbital velocity 
amplitude, the wave period  and the grain diameter and density.  The threshold orbital velocity Uwcr can 
be determined from the equations of Komar and Miller: 
 
Uwcr = [0.118·g·(s – 1)]2/3·D501/3·T1/3  for D50< 0.5 mm 
 
For T = 10 secs. And fine sand D50 = 0.15 mm 
 
Uwcr = 0.17 m/sec. 
 
Cross checking using figure no.19 from Soulsby – Dynamics of Marine Sands - included here as figure 
no.13 gives a value of Uwcr ≈ 0.18 m/sec.   
 
The Soulsby graph is based on the use of threshold or critical bed shear stress, an approach first 
developed by Shields (1936) and described by the Shield’s criterion. This criterion essentially expresses 
the critical value of the ratio of the de-stabilising fluid forces to the stabilising forces acting on a particle.  
The forces that tend to move the particle are related to the maximum shear stress exerted on the bed by 
the moving fluid, the stabilising forces are related to the submerged weight of the particle. When the ratio 
of the two forces , represented by the Shield’s parameter Ψ exceeds a critical value, Ψcr, movement is 
initiated. 
 

 
    Figure no.13 
 
Wave action is more effective at mobilising sediment because the wave induced water particle velocity 
required to mobilise the sediment is less than the current speed required to mobilise the equivalent grain 
diameter. 
 
Using OCEL’s 7th Order Stream Function Wave theory software the wave water particle velocity induced 
at seabed level, 7 m depth, by a 10 sec. period Hs = 0.35 m significant wave height is 0.192 m/sec, 0.179 
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m/sec for an 8 second period wave. These wave particle velocities are in excess of the threshold orbital 
velocity for sand of 0.17 m/sec.  The significant wave height of Hs = 0.35 m is then the lower wave height 
limit for 8 and 10 second period waves to mobilise/disturb sand.  From figure no.9 significant wave heights 
off the Tiwai Peninsula for wave periods > 7.5 secs. are in excess of Hs = 0.35 m for 90% of the time. 
From Table 2 it is apparent that peak wave periods Tp ≤ 10 secs occur only 10% of the time, while peak 
periods in the range of 12-16 seconds occur 63% of the time. 
 
When the wave induced water particle velocity exceeds the incipient motion threshold velocity, Ucr, the 
sand sediment on the existing dump site is mobilised by wave action. It does not require a large wave 
height for this to occur, from the calculation Hs = 0.35 m is the lower limit for this to occur for Tp = 10 sec. 
period waves. For a 16 sec period wave Hs ≈ 0.3 m is the lower limit to mobilise sand particles. Once 
mobilised the sand can move with the tidal current and the littoral current although the latter is only really 
significant within the surf zone and rapidly drops off seaward of the surf zone.  
  
The maximum wave orbital velocity figures given in the Stream Function output are the maximum 
horizontal velocities under the crest of the wave.  For long period (16 sec. plus), low height swell waves 
in shallow water – relative to the depth of the water, 7 m in this case for a wavelength of 130 m – the 
maximum orbital velocity under the trough - -0.157 m/sec. - is less than the maximum velocity under the 
crest – 0.180 m/sec. - and is directed offshore. The net movement of the sand caused by swell action is 
then towards the beach in wave heights ≈ 0.3 m. 
 
D. Todd in his comment on sand mobilisation in this section notes that he doubts that the combination of 
a 0.35 m significant wave height with 10 second period occurs in nature. It does, typically where ocean 
swell penetrates through the processes of refraction and diffraction into sheltered areas and is much 
attenuated in the process so is difficult to pick up visually because of the long wave length and low height.   
In this case the height was derived as the lower limit for seabed disturbance in 7 m water depth. The 
sand mobilisation wave height limit at 0.35 m for 10 sec period waves is low which means the seabed 
sand is readily mobilised a high percentage of the time. What is surprising at the disposal ground location 
is that the wave periods are unusually high and long period swell waves – Tp ≥12 secs. – are the primary 
source of energy with the oscillatory motion of the near bed wave orbital velocities typically exceeding 
the critical shear stress threshold for sediment entrainment on a daily basis. 
 
3.4 Sand Movement Away from the Disposal Location 
 
The seabed levels at the disposal location have remained stable and have not changed significantly over 
time – as is evident from the results of the most recent bathymetric survey undertaken for Southport by 
Fugro in 2020. The survey results are shown superimposed on the Marine in Drawing no. DR-200506-
006 Appendix C. The depths on the Marine Chart are at a comparatively low resolution, at up to 200 m 
spacing, compared to the Fugro results but the bathymetry appears stable. The Fugro results are detailed 
and will serve as a good base for future comparison using bathymetric surveys of similar quality. Sediment 
dropped on the location has evidently been completely dispersed in the period between hydrographic 
surveys and the seabed has returned to a state of equilibrium.  Considering the maximum volume allowed 
per annum by the existing consent as uniformly distributed over the full consent area gives an average 
depth of sediment equivalent to 0.3 m. 
 
The nature of the sediment – predominantly fine sand - dropped on the location is the same as the natural 
seabed material.  The disposal location is relatively shallow and the sediment can be easily mobilised by 
wave action.  Once mobilised the sand can either move onshore under low height swell wave action to 
build up the beach and the sand dunes backing the beach or be moved West/South West around the end 
of the Tiwai Peninsula to build the ebb tide delta out seawards.   
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The coastal processes operating at the existing dredge spoil disposal area, in particular the long period 
background swell reaching the location, are very efficient at dispersing the sediment dropped on the 
location. Dropping fine sand on the disposal location which is in shallow water close inshore qualifies as 
a form of beach nourishment. A significant proportion of the sand will either end up on the beach or in the 
sand dunes backing the beach. The sand dunes act as a storm erosion buffer protecting the hinterland, 
losing sand offshore from the beach in high energy storm wave conditions then regaining it in calmer low 
height swell wave conditions which put the sand back on the beach. 
 
4.0 CAPITAL DREDGING DISPOSAL 
 
The material dredged during the Capital dredging operation will be disposed of at two separate dump 
sites. The choice of dump site will be dependent on the nature of the material to be disposed of.  Sand 
and silt will be disposed of at the existing dump location used for the maintenance dredging operation.  
Rock fragments recovered from the entrance channel will be disposed of at a new designated site further 
east in Toetoes Bay, in 13-15 m water depth.  
  
4.1 Disposal of Sand and Silt on the Existing Disposal Location 
 
The sediment is the same as dumped for the maintenance dredging operation – silt and sand, 
predominantly fine sand - and indistinguishable from the natural seabed material.  The total volume of 
material dumped – 120,000 m3 - will be much higher than for the maintenance dredging operation but the 
rate of deposition, in terms of cubic metres/week, will be close to the same as for the maintenance 
dredging operation because it is likely that the same size TSHD, if not the same vessel, as used for the 
maintenance dredging will be used for the Capital dredging. Typically much larger dredges are used for 
capital dredging.  Capital dredges utilise the same principle of operation as smaller maintenance dredges 
but are much larger vessels with much higher hopper capacities and dredging productivity. Such vessels 
are not available in New Zealand and have to be mobilised from overseas.  The total volume to be 
dredged, 120,000 m3, is not that high in terms of capital dredging volumes and could be handled by the 
maintenance dredge that serves most NZ ports. 
 
Because the sediment, predominantly sand, is discharged off the Toetoes Bay shoreline in relatively 
shallow water within the reach of the wave energy environment it can be considered as beach 
nourishment. Sand will be mobilised by waves and moved by the existing coastal processes onshore and 
alongshore. The sand moved onshore by swell action will buildup the beach and the sand dunes backing 
the beach. This will counter beach retreat consequent on Sea Level Rise (SLR) and increase resilience 
against storm events.    
 
The dredged sediment dumped on the seabed will be dispersed by the existing coastal processes, 
mobilised by waves moved by a combination of waves and currents – onshore/offshore by wave action, 
and moved alongshore by currents out beyond the beach surf zone and by wave induced littoral drift 
inside the surf zone. The deposition of sediment will have minimal effect on the tidal currents but 
shallowing resulting from the dumping will increase the wave induced mobilisation rate of the sand.  The 
capital dredging volume of 120,000 m3 is equivalent to a uniform depth of 0.9 m across the consented 
disposal area. 
 
From section 3.2 a significant wave height of 0.35 m and 10 sec. period swell induces a maximum wave 
particle horizontal velocity of 0.192 m/sec at the seabed under the wave crest in 7 m depth of water.  This 
is in excess of the threshold orbital velocity, 0.17 m/sec. for wave induced sediment motion.  The Hs = 
0.35 m is the lower wave height limit for a 10 second period wave to be able to mobilise seabed sand.  
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From figure no.7 swell wave heights for wave periods > 7.5 secs. are greater than this 90% of the time.  
The same wave, Hs = 0.35 m, induces a maximum water particle velocity of 0.215 m/sec in 6 m water 
depth.  The increased water particle velocity means both that the same size wave can increase the rate 
of sand mobilisation in shallower water and even smaller wave heights can mobilise the seabed sediment.  
The sand dispersion rate increases as the depth reduces, a form of automatic compensation or ramp up 
of the coastal processes to deal with increased volumes. 
 
The shape of the disposal area is a long narrow parallelogram parallel to the beach.  This is an 
effective/efficient shape for sand nourishment of the beach but not an efficient shape for the formation of 
a surf reef.  If the sediment is uniformly disposed of over the disposal ground area it is unlikely to cause 
sufficient wave refraction to concentrate wave attack on particular beach areas resulting in local erosion 
for example.  Surf reefs function analogously to lenses refracting light to focus it on set distances. The 
sediment needs to form convex lens shapes on the seabed to focus waves at a point. Loose sand dropped 
through water to the seabed does not form other than very gentle slopes and any differences that do 
occur in sand levels are erased/levelled out by wave action.  Seabed shallowing does have an effect on 
the incident waves, it causes shoaling of the waves, the wave heights increase to the point that they 
become unstable and break.  The breaking increases turbulence and sand mobilisation. 
 
 
4.2 Rock Fragment Disposal 
 
Rock fragments recovered from the entrance channel will be disposed of at a designated site further east 
in Toetoes Bay, in 13-15 m water depth. The rock fragments will form a natural rock reef feature on the 
seabed.  The rock fragments will sort themselves under wave action into a stable matrix, the larger 
fragments sheltering smaller elements and being mutually supported by them, forming a permanent, low 
height rock reef structure.   
 
The hydraulic stability of the rock fragments dumped on the seabed at the rock disposal site has been 
checked for a significant wave height of Hs = 3m and wave period Tp = 12 secs. based on the incipient 
motion or Shield’s critical shear concept. The calculation note has been included in Appendix D of this 
report, along with the Stream Function wave program output used to derive the maximum wave induced 
water particle velocity u0. 
 
The relationship between the maximum shear stress, Τw, under oscillatory flow and u0 is as follows: 
 

Τw =  1/2·ρw·fw·u02 
 
Where fw is the friction factor and ρw is the density of seawater. 
 
The calculation shows that particles characterised by D50 = 0.14 m and above are stable once wave 
action has flattened out peaks or bed form roughness. Turbulence resulting from wave and current flow 
around the boundaries of the reef will cause localised scouring and rock will drop into the scour holes 
sealing them off.  This will produce a transition of buried or partly buried rocks into the sand seabed.  
 
The volume of rock fragments allowed for, 40,000 m3, will be disposed of over an area of 13 hectare 
equating to an average deposit depth of 0.3 m.  The deposition over the area will not be uniform to that 
extent but the projection of the dumped material above seabed level could be expected to be of the order 
of 1 m maximum after the levelling effects of wave action on isolated mounds have occurred. In 13 -15 
m water depth, Chart Datum (CD) that amount of bottom variability will not cause any discernible effects 
on wave height and focussing.  It would not function as a surf reef unless it was shaped in to a lens type 
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shape in an optical lens type analogy. The deposit will not be entirely uniform there will be some variation 
which will produce minor random refraction effects. 
 
Assuming an average depth of 0.5 m for the rock fragments for the assessment of wave refraction effects 
the speed of a 10 sec. period swell wave in 13 m water depth is c1 = L1/T where L1 the wave length is 
103.3 m.  The wave length L2 in 12.5 m water depth is 101.6 m, the wave speeds are then 103.3/10 = 
10.33 m/sec. and the 10.16 m/sec.  For a wave approaching with the wave front or crest at an angle of 
45o to the 12.5 contour line the angle change as result of wave refraction (Snell’s law) is –  
 

Sin α1/ Sin α2 = c1/c2  α1 = 45o => α2 = 44.06o 
 
The wave orthogonal – an imaginary line drawn perpendicular to the wave front – becomes more normal 
(slightly) to the shore.  A deviation of 45 – 44.06 = 0.94o.  This is minor, wave refraction effects are not 
significant.  There will not be any obvious shoaling or wave steepening over the rock fragments given the 
depth at the dump location, and the irregular nature of the seabed.   
. 
 
4.3  Alternative Dump Site Locations 
 
The dredged sediment and rock fragments could be discharged into deep water offshore beyond the 12 
nautical mile limit, out of sight and out of mind but that would not be a sensible use of a resource in this 
situation for three reasons.   
 
Firstly the sand material, and it is predominantly sand, dredged up is a valuable resource in coastal 
engineering terms and should be kept within the coastal system.  The dump location is so close to shore 
that dumping sand at this location constitutes a form of beach nourishment and as such will help 
compensate for SLR and provide a buffer against erosion.  Marine sand is a valuable and diminishing 
resource NZ wide and should not be thrown away. In 70 years of use of the existing disposal site there 
have been no adverse environmental effects and it is close to the port.  There is no pressing need for an 
alternative dump location either on economic or environmental grounds. 
 
Secondly a recent coastal erosion mapping exercise as part of the Resilience to Natures Challenges 
(RNC2) National Science Challenge at the University of Auckland has exposed an erosion issue in front 
of the storage site for toxic Spent Cell Liner (SCL) waste at Tiwai Point.  This site is 1.5 km east of the 
smelter and sits behind the dunes 100 m from the beach. The record of shoreline change at Tiwai Point,  
as derived from a study and comparison of aerial photographs and satellite imagery, shows a complicated 
pattern of alternating accretion and erosion of sections of the beach  which are generally more 
pronounced east of the smelter.  The shoreline in front of the SCL storage site accreted by 30 m from 
1951 to 2013 then has eroded since and is now a few metres closer to the waste facility than it would 
have been in 1951. Given this erosion it would make sense to use the sand as beach nourishment to 
mitigate the problem. 
 
D.Todd comments on the beach nourishment potential of the dredged material asking what evidence is 
there to support the statement that the effects of climate change on the beaches will be compensated by 
the beach nourishment effect of disposing of the of the dredged material in the existing disposal site close 
to the shoreline of the Tiwai Peninsula and thus providing a buffer against coastal erosion.  He further 
notes that the section is silence (sic) on the effects of sea level rise (SLR) on beach erosion.  Beach 
nourishment is a positive effect that will mitigate the effects of beach erosion. Quantifying this to 
determine how much time will be gained and how much offset there will be to SLR would be the subject 
of a separate study beyond the scope of this application. 
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Thirdly, a dumping location 12 nautical miles out from shore puts the location out in Foveaux Strait, a 
notoriously rough stretch of water which will impose operational limits on the dredges and hopper barges 
employed for the work.  In the case of the ‘Albatross’ the TSHD used for maintenance dredging around 
NZ the operating limits under its load line exemption certificate are subject to the following conditions: 
 

• Wind speeds not exceeding 35 knots 
• Significant wave height Hs = 2.5 m maximum. 

 
These limits are regularly exceeded in the strait and would impose vessel downtime on small TSHD 
maintenance dredges. Transiting to and from the disposal location would increase costs and waste fuel 
for no perceptible benefit. 
 
The alternative site for the disposal of the rock fragments could be onshore but there would have to be a 
requirement or use for them to justify the transfer and handling costs, otherwise better to use the rock for 
an artificial reef as proposed.  The hopper barges that would be used to transport the rock fragments to 
the disposal site would be subject to even lower operational weather and seastate limits than the TSHD.  
That would limit the choice of any alternative dump sites further away. 
 
 
 
5.0 DREDGING EFFECT ON COASTAL PROCESSES 
 
 The result of the dredging will be to achieve a relatively small but economically significant increase in 
draft. The changes to the channel cross section areas will be minor, less than 5% considering the channel 
cross section alone, and even less, less than 2.5%, if the whole submerged width of the entrance, 
including those areas either side of the channel are taken into account.   
 
For the channel cross sections shown in Appendix A to this report the increases in channel cross section 
are as follows: 
 
Section No.  300 480 490 560 770  
Increase in area  1.2% 1.9% 4.4% 4.3% 3.3% 
 
If the total width of the entrance section is included the increase in area decreases to < 2.5% of the 
existing cross section area.  That is not a uniform increase in cross section, just an increase at one 
section.  From figure no.1 the rough and variable nature of the seabed is apparent, many of the areas to 
be removed are seamount type features, the current speed decrease is likely to be close to undetectable, 
it will be localised rather than general. 
 
The roughness and hydraulic resistance of the channel sides and bottom will be as before so the only 
factor affecting the flow and the flow speed will be the increase in channel cross section area ∆A. The 
tidal prism - the volume of water V flowing into and out of the harbour with the flood and ebb of the tide, 
plus any freshwater inflow - will be unchanged so the only change will be a very minor and hard to detect 
reduction in tidal current flow speeds u, ∆u = V/ A - V/(∆A.+ A).  This will have negligible effect if any on 
the cross section area of the harbour entrance throat.  The effect on tidal current velocities as a result of 
dredging in the swinging basin area will also be negligible.  For a maximum current speed of 6 knots the 
localised decrease could be .025 x 6 ≈ .15 knot ≈ .075 m/sec. 
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The effect on incident waves consequent on channel deepening will be a very minor, close to 
undetectable, increase in wave refraction. That part of the wave front passing up the entrance channel in 
deep water will advance faster than those parts of the wave front in shallow water either side of the 
channel.  The wave front will bend and the wave orthogonals, notional lines perpendicular to the wave 
front, will diverge reflecting a reduction in wave energy/m of the wave front or crest. That applies only if 
the seabed is of uniform slope, not an irregular seabed with rough features, seamounts, hollows. 
 
The wave energy flux is taken as constant between orthogonals so if the orthogonals diverge the same 
amount of wave energy is distributed over a greater length of wave front and wave height decreases.  
This effect will not be noticeable in the channel entrance.  The amount of wave energy penetrating into 
the harbour will be unchanged and existing coastal processes unaffected. The wave energy environment 
in the harbour entrance is relatively low and wave energy penetration into the harbour is not high in any 
case. Minor deepening of the harbour will not change this. 
 
In response to D.Todd’s question has a wave refraction analysis been done to confirm the statement that 
the amount of wave energy penetrating into the harbour will be unchanged and existing coastal processes 
unaffected the answer is no, the expense of such an analysis is not justified given the minor changes and 
the complicated uneven bathymetry.  In any case more than a simple refraction analysis is needed.  A 
combination of wave diffraction and refraction analysis is required, wave diffraction effects are as 
significant as refraction. A SWAN analysis would be needed the results of which are unlikely to be able 
to identify a significant change.  In addition even if there was a measurable decrease in the wave energy 
passing through the entrance to the harbour the consequences would be inconsequential.  The entrance 
shorelines are rock, no changes would be apparent. 
 
Climate change and the associated SLR and increase in storm event frequency and intensity will increase 
the energy of the wave environment outside the harbour.  This will further energise the wave driven 
coastal processes, increasing the strength of the littoral drift and beach erosion in storm events. The 
effects will only impact on the beaches to the east of the harbour entrance, the rock shorelines to the 
west will be unaffected.  The effects on the beaches will be countered by the beach nourishment effect 
of disposing of the dredged material in the existing disposal site off the Tiwai Peninsula. 
 
6.0 CONCLUSION 
 
The proposed dredging work in the Bluff Harbour entrance channel will have no noticeable/significant 
effect on the existing coastal processes – neither currents nor waves - and no further hydrodynamic 
modelling will be necessary on that account. The sand and silt volumes dredged up during the Capital 
dredging are much higher at 120,000 m3 than the normal maintenance dredging volumes dumped at the 
existing disposal site.  This will result in greater temporary shallowing at the location but the existing 
coastal processes can handle this and scale up.  As a result of the shallowing the wave heights necessary 
to mobilise the sand will decrease and the mobilisation rate of the sand will increase – the seabed will be 
disturbed by wave action more often - to allow a greater volume of sand to be transported away.   
 
Because the sediment is dropped in shallow water the beach onshore of the disposal site will end up 
being nourished by the sand and will become more resilient to storm erosion. The backing sand dunes 
will also gain height and volume and be better placed to adjust to SLR.   The fine sand recovered by the 
dredging constitutes a resource and should not be removed from the coastal zone. Disposing of the sand 
offshore out of the reach of waves beyond the 12 nautical mile limit would be a waste of a valuable 
resource. 
 



 
 

Southport Coastal Processes Rev4 26 Offshore & Coastal Engineering Ltd. 

An understanding of the coastal processes at work and their drivers, waves and tidal currents, will guide 
the disposal of dredged sediment to ensure that the small proportion of fine sediment in the dredged 
material will not affect water quality within the harbour. The Capital dredging program will be short at 
around 6 weeks duration and any dredged material containing a significant percentage of silt, from berth 
areas within the port, will only be dumped on the outgoing tide. 
 
The disposal of the rock fragments at a new dump location in deeper water - 13-15 m below CD - east of 
the existing disposal location will also have no discernible effect on the existing coastal processes. The 
rock fragments will be stable and organize themselves in a self supporting matrix as a permanent rock 
feature.  There will be no discernible change either to the waves or the tidal currents. There will be 
localised scouring and scour holes around the edges of the reef into which the fragments will drop sealing 
off future scouring.  The changes to the tidal flow cross section consequent on the development of the 
reef will be insignificant. Tidal current flows and wave action will be unchanged. 
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APPENDIX A – Channel Cross Sections 
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APPENDIX B – Marine Chart 
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APPENDIX C – Bathymetry Comparison 

 



 
 

Southport Coastal Processes Rev4 32 Offshore & Coastal Engineering Ltd. 

 
 
 
 
 
 
 
 



 
 

Southport Coastal Processes Rev4 33 Offshore & Coastal Engineering Ltd. 

APPENDIX D – Rock Stability Calculations and Stream Function program output 
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Executive Summary 

The Bluff Harbour entrance is renowned as a challenging port entrance channel.  
Currently South Port New Zealand Ltd (South Port) is at the limit of its’ capacity for 
larger vessels to safely navigate in and out of the harbour. In order to future-proof 
the port, allow for ongoing shipping services from Bluff, and increase the safety of 
the shipping vessels, South Port is proposing to increase the depth of the existing 
Bluff Harbour entrance channel and swinging basin to a target depth of 9.7 
metres (m) below Chart Datum (CD), which graduates to a target depth of 
9.45 m CD at the northern end of the swinging basin. In addition, the depth within 
the berth pockets is proposed to increase to 10.7 m CD. The capital dredging 
operation will involve removing outcrops of rock within the harbour entrance, 
dredging sediment from the berth pockets and swinging basin and disposing of 
sediment and rock to sea. South Port holds a deemed coastal permit under 
section 384(1)(c) of the RMA that allows for maintenance dredging of the harbour 
channel to a depth of 9.2 m CD, specifically to remove any blasted or fragmented 
rock that remains in the channel from the previous capital dredging campaign in 
the 1980’s. 
 
This marine assessment of effects report includes specific site investigations for 
rock to sea disposal, infaunal and sediment assessments, collation of historic data, 
sediment distribution mapping and comprehensive desktop analysis. 
 
Total cut volumes of sediment and rock are estimated to be 103,040 m3 and 
29,612 m3 respectively. These volumes include a value of 0.2 m below the target 
depth of 9.45 m and 9.7 m to allow for overdepth dredging. However to allow for 
inaccuracies, a maximum sediment volume of 120,000 m3 and maximum rock 
volume of 40,000 m3 is proposed. The largest soft sediment volumes come from 
the SB (Swinging Basin), A3A (Berth 3A) and A8 (Berth 8a) Zones, with 
approximately 40,000 m3, 23,000 m3 and 14,000 m3 total cut volume from each 
zone respectively. Zone C volumes are predominantly rocky outcrops from the 
harbour channel and the total volume to be removed is estimated at 29,612 m3.  
 
Soft sediment dredging within the Swinging Basin and berth pockets will be 
undertaken with the Trailer Suction Hopper Dredge (TSHD). The dredged sediment 
will be deposited on the seabed within the existing designated disposal site (i.e., 
the Sediment Disposal Site) near Tiwai Point where the depth of the seabed is 6 -
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7 m CD. The dredging and disposal of soft sediment is expected to take 
approximately 6 weeks based on the TSHD hold capacity of 1,600 m3.  
 
The Sediment Disposal Site is situated within Foveaux Strait, an area recorded to 
have the strongest tidal flow in coastal New Zealand with substantial river deltas 
providing very high sediment loads to the west of the Sediment Disposal Site 
(Heath, 1973). As such, the historic and ongoing deposition of sediment at this site 
does not add any significant proportion of sediment to the current daily inputs 
moved through this constricted strait.  
    
The drilling, blasting and dredging operation proposed for the harbour entrance 
will involve the removal of the high spots which comprise mostly rocky seamounts 
or outcrops. A backhoe dredger will be initially employed to remove any existing 
loose rock that exists in the harbour entrance from previous dredging operations 
dating from the 1970’s and 80’s. Following this, rock drilling and blasting to fracture 
the remaining outcrops and dredging of the fractured rock will take place. The 
entire drilling, blasting, dredging and disposal operation is estimated to take 
approximately 8 months to complete allowing for shipping movements through 
the entrance channel. The rock dredging and deposition activities will take place 
24 hours a day, Monday to Sunday. Drilling and blasting activities, however, will 
be limited to daylight hours between 7.30 am to 6 pm, Monday to Saturday. 
 
Historically, blasted rock fragments from capital dredging operations have been 
disposed to land and helped build South Ports’ Island Harbour rock wall 
armouring. However, with land storage space at a premium, South Port have 
indicated rock disposal to sea is preferred for this operation. South Port’s current 
dredge spoil ground is primarily a sandy benthic habitat and is not considered an 
appropriate habitat to receive marine rock fragments from the blasting. 
Therefore, a new, more appropriate location was required. Video benthic drags 
assessed two sites and based on this, and video dive epifauna and infauna 
assessments, an appropriate site adjacent to the Tiwai Peninsula (Site 3) was 
identified. This site has a depth of 13 to 15 m CD, is predominantly thick (10 cm) 
shell hash with little infaunal abundance and diversity, and minimal epifauna.  
Wave action calculations determined that the proposed rock fragment sizes 
would not be mobilised at this site and would provide a stable rocky reef habitat. 
Therefore, it is considered that the identified site is an appropriate location for the 
deposition of marine rock fragments to the seabed.  
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Physical characteristics of sediments from the dredged berths show that the 
silt/clay (≤ 63 µm) fraction is highest in Berths 5 & 6 where tidal flow is minimal with 
approximately 50:50 silt to sand sediment composition. Berths 7 & 8 had the 
second largest proportion of silt with approximately 22:78 silt to sand ratio and 
Berths 3A and 8a had approximately 20 and 16% silt proportions, respectively. The 
Swinging Basin zone was found to be primarily sands (≤ 2 mm) with minimal 
silt/clays (~4%). Sediment chemistry results found that all heavy metals and 
polycyclic aromatic hydrocarbons (PAH) tested were below ANZG (2018) DGV 
guidelines for the protection of aquatic species, across all sites. The exception to 
this is tributlytin, which has exceeded the ANZG (2018) DGV on six occasions since 
2014 and exceeded the GV-High threshold on two occasions at Berth 8a. This 
berth area is predominantly utilised by large international vessels and the 
tributlytin results are most likely attributable to discrete particles of antifoul paint. 
Overall, Berths 5 & 6 showed consistently higher contaminant concentrations 
(albeit still below DGV thresholds) which is likely due to the limited tidal flow at this 
site and higher silt content. The Swinging Basin and Berth 3A sites are comparable 
to the Harbour Control Site with regards to heavy metal contaminant 
concentrations and account for 39% and 22% of total dredged material, 
respectively.  
 
Sampling surveys in 2019 and 2021 effectively captured the effects of a 
maintenance dredge of 40,000 m3 from the berth pockets. The dredge material 
was largely composed of berth-sourced finer silts and was completed under 
existing resource consent with no requirements for monitoring nor tidal dredging 
constraints. Sediment sampling results in Appendix C show a minor increase of 
< 2.7% in the silt composition at the Harbour Control Site between 2019 and 2021. 
This is less than the 5.7% increase in silt proportion evident between 2018 and 2019 
which coincided with very little dredging occurring due to the decommission of 
South Ports’ dredge.  
   
The total silt volume, based on the silt proportions from sediment coring in the 
areas to be dredged, equates to approximately 18,614 m3 or 15% of the total 
volume proposed to be dredged. If the entire silt proportion across all zones were 
to be accumulated, it would represent approximately 11.5 TSHD barge loadsi or 
4.5 - 5 daysii of dredging silts in total. The highest volume of silt proposed to be 

 
i Based on the TSHD load capacity volume of 1,600 m3. 
ii Based on 3,600 - 4,000 m3 being removed daily (Ron Heijkoop, Dutch Dredging, pers. comm. April 
2021).  
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removed from an area is from the Berth 5 & 6 basin with a total sediment volume 
(sand and silt) of 5,566 m3, which equates to 3.5 TSHD barge loads or 1.5 days of 
dredging. The estimated silt volumes are likely to represent worst case scenario as 
the sediment compositions analysed are representative of the surface 0.2 m of 
sediment. Sediment deeper than this is likely in a more natural state with larger 
grain-size, as it has not been exposed to anthropogenic inputs. 
 
The rocky outcrops present in the Bluff Harbour shipping channel that are 
proposed to be blasted and removed primarily consist of dense basalt bedrock, 
overlain by fragmented sections from previous channel deepening and blasting 
campaigns in the 1980’s. The subtidal section of underlying bedrock directly 
adjacent to the harbour entrance shipping channel on the northern side appears 
to be, at a very conservative estimate, 350,000 m2 in extent. The proposed 
removal of up to 40,000 m3 of this bedrock equates to approximately 11% of this 
section of bedrock within the channel entrance.  
 
South Port’s Sediment Disposal Site was found to have comparable sediment 
particle size and sediment chemistry to the nearby Disposal Control Site with a 
mean silt to sand ratio of 2:98. Despite the historic and ongoing deposition of 
sediment from the berths to the Sediment Disposal Site, including the deposition 
of 40,000 m3 at this site in April 2020, the similarity in sediment composition between 
the two sites indicates that the dredge spoil is being mobilised, as is expected by 
the considerable tidal flow through Foveaux Strait, and is not accumulating at the 
Sediment Disposal Site. Heavy metals (including tributyltin) and PAH’s at the 
Sediment Disposal Site were well below concentrations found within the berths 
and were comparable to the Disposal Control Site.  
 
The findings of the Rock Disposal Site investigation and assessment show that the 
sediment type at this location is predominantly dead shell hash overlain by fine 
(< 500 µm) silts and sands. Sections of the site exhibited thick shell hash ridges 
which were clearly wave dominated. The overlying silty sand sediment was 
variable in depth from < 1 cm to 3 cm and based on its’ characteristics may 
originate from the nearby Sediment Disposal Site and Bluff Harbour. 
 
Soft sediment marine habitats within the Bluff Harbour channel entrance, South 
Port berths and Swinging Basin (i.e. the proposed dredging footprint), are 
predominantly characterised by resilient and common marine species. The soft 
sediment provides habitat for a few infaunal and epifaunal species which 
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apparently recolonise these areas from nearby non-dredged areas. Berth 8a was 
found to have the highest diversity and infaunal density of the sites sampled in the 
harbour, including the inner harbour and Swinging Basin. This may be due to a 
minor fertilisation effect occurring at this site. Sediment particle size and tidal flow 
appear to be the main limiting factors for infaunal and epifaunal abundance and 
diversity. Soft sediment benthic habitats outside of the dredging footprint within 
the inner harbour and Awarua Bay include sea grass (Zostera muelleri), sponges, 
and productive intertidal sand flats utilised by avifauna.  
 
The rocky reef within Bluff Harbour, Tiwai Point and the Motupōhue mātaitai 
contribute to habitat complexity and provides abundant interstices for small 
invertebrates, fish, and algal species. The availability of fish habitat within a rocky 
reef, then creates productive seabird feeding grounds which is evident by the 
number and diversity of seabirds utilising the Bluff Harbour channel entrance. 
Marine mammals will also likely utilise the benefits of these habitats, as will sharks, 
and will venture into the harbour in the pursuit of schools of fish. The high tidal 
flushing within these marine environs provides high water quality inputs into the 
marine food web and removes finer sediments.   
 
The Tiwai Peninsula encompasses a range of high energy marine habitats. The two 
proposed deposition sites, Sediment Disposal Site and Rock Disposal Site, exhibit 
common and resilient marine species largely characterised by sundial shells, 
hermit crabs and polychaetes. Epifauna at these sites were highly mobile and 
would not likely remain solely within these sites. All species identified are sessile 
ranging from sensitive (brachiopods) to resilient (sea tulips), indicating the habitat 
at this site is favourable for a wide range of species and provides for habitat 
complexity.     
 
A number of marine species utilise the Bluff Harbour and Tiwai Peninsula coastal 
marine environment for breeding or feeding during the warmer summer and 
early-autumn months before migrating offshore or to northern waters during the 
late autumn, winter and early-spring months. Species that complete these 
migrations including shark species (broadnose sevengill, oceanic blue, spiny 
dogfish and white pointer), blue cod, flounder, kingfish and seabirds. Other 
marine species, such as octopuses, (Octopus maorum), and seahorses 
(Hippocampus abdominalis) are year-round residents of these coastal marine 
environments but also have peak breeding times over the warmer summer 
months. 
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South Port carry out marine monitoring surveys as part of existing consent 
conditions and understand the surrounding marine environment. From this 
knowledge base and further supporting investigations, the receiving marine 
environment has been characterised and assessed for adverse effects from the 
proposed Capital Dredging works. In comparison with current and previous 
Capital Dredging works nation-wide, the proposed volumes of both sediment and 
rock to be dredged and deposited are low. Recent capital dredging works 
completed by Lyttleton Port Company (LPC) and maintenance dredging 
completed by Napier Port removed 18 million m3 and 3.2 million m3 of sediment 
spoil, respectively. LPC’s Capital Dredging works were 150 times larger in 
magnitude than is proposed by South Port. Despite the significant differences in 
scale, South Port’s goal remains to ensure the impact of their proposed works is as 
low as possible.  
 
The existing Sediment Disposal Site is located in an appropriate high energy 
environment, within Foveaux Strait, which minimises the effects of sediment 
disposal and deposition. Sediment distribution mapping illustrates that the risk of 
sedimentation effects on nearby high value environments such as the Awarua 
Bay Ramsar site and the Motupōhue mātaitai are low. Notwithstanding this low 
risk, mitigation measures are proposed which will ensure any risk is remote and any 
effect is of small magnitude. Sediment plumes from areas with larger proportions 
of fine sediment such the Berth 5 & 6 basin, will be exceedingly short lived due to 
the relatively small volume of silts being removed and the expected timeframe 
for the sediment removal and deposition of these finer silt berth areas being 
1 week. Further to this, restrictions on dredge spoil disposal of the finer silts during 
the only tide where high value habitats may experience pluming and the 
monitoring of sensitive ecological receptors such as seagrass beds during soft 
sediment dredging are recommended.   
 
The harbour channel site proposed to be blasted has been modified by previous 
blasting. It has since ecologically recovered to create a productive and diverse 
rocky reef habitat. The recolonisation of the blasted sites adjacent to productive 
rocky reef habitat should initiate within weeks, as is evidenced by the marine 
colonisation of the acoustic mooring devices deployed in January 2021.  
 
The subsequent relocation and deposition of the rock spoil to the seabed at the 
proposed disposal site, is expected to create an alternate rocky reef habitat of 
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approximately 8 hectares in size, in what is presently a high energy shell hash 
substrate with low biodiversity.  Over a medium term, it is expected that the newly 
deposited fractured rock deposited in the disposal area will develop a relatively 
diverse ‘reef type’ ecological community. 
 
Underwater blasting also poses risks to mobile marine species such as fish, 
octopus, sharks, marine mammals, & seabirds. Marine mammal and seabird 
effects and mitigation are covered in Childerhouse (2021) and Stephenson (2021), 
respectively, however to reduce impacts on nearby fish, octopus, sharks and rays 
mitigation measures are proposed. These aim to avoid species peak breeding 
and feeding times in Bluff Harbour and to actively reduce the liklihood of these 
species being within the identified mortality blast zone of 77 - 85 m via warning 
blasts, soft starts and acoustic deterrent devices.  
 
Underwater noise within a Port Zone is to be expected and marine species residing 
within these areas usually either adapt or leave. However, constant noise from 
drilling, blasting, and dredging may affect marine species over an extended 
timeframe. Dredging equipment has been modified and maintained to reduce 
any unnecessary excess noise however to further reduce the impact on the 
marine species within the works vicinity mitigation measures are proposed. These 
aim to provide the year-round resident mobile species with respite from noise at 
their most active time periods each day whilst still aiming to complete the works 
over the quickest timeframe manageable, so nearby species do not suffer longer 
term behavioural effects where possible.  
 
It is inevitable that dredging and dredge spoil disposal impact the marine 
ecological environment. However, e3s considers that there are management 
measures that can mitigate ecological effects such that the effects are reduced 
to an acceptably low level. Proposed conditions are set out as follows:   
 

1. Dredging at Berth pockets, in particular the Berth 5 & 6 basin (Zones B3/4, 
B5 and A4) and Berths 7 & 8 (Zone B7-B8), should occur during slack and 
outgoing (ebb) tides to avoid depositing fine silts in Awarua Bay and the 
inner harbour (including seagrass beds).  

2. Sediment dredged from the Berth 5 & 6 basin (Zones B3/4, B5 and A4) and 
Berths 7 & 8 (Zone B7-B8) should not be deposited at the sediment spoil site 
during slack tide where little or no wave action is evident.  
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3. Turbidity meters are to be placed near sensitive habitats such as seagrass 
beds and at the eastern edge of the Motupōhue mātaitai, with another 
‘control’ turbidity meter placed near seagrass beds outside of the 
predominant tidal flow pathway. Final placement of turbidity meters 
should be subject to consultation with Te Rūnanga o Awarua. 

a. An ecological receptor-based approach to turbidity monitoring is 
proposed using local calibration between turbidity and water 
clarity/light availability. 

b. A three-tiered trigger threshold level for soft-sediment dredging 
based on the identified most sensitive ecological receptor, seagrass 
beds (Zostera muelleri) has been prepared and should be finalised 
based on further local calibrations.  

c. Ongoing monitoring of the sensitive receptors via turbidity meters 
should be carried out during the soft sediment dredging and 
disposal. This should include daily monitoring of the meters during 
the dredging of higher risk fine silts. 

d. An adaptive marine management plan (AMMP) has been 
developed, which outlines the procedures/corrective actions that 
will be put in place in the case the acceptable turbidity/light 
availability ranges are exceeded. This plan should be finalised prior 
to works commencing once contractual tenders have been 
awarded. 

4. An impact assessment (pre- and post- works) within the Motupōhue 
mātaitai is to be completed alongside methodology and location 
consultation with Te Rūnanga o Awarua and local iwi. 

5. Soft sediment dredging should occur during the winter months outside of 
most avifaunal breeding and seagrass (Zostera muelleri) flowering and 
growth seasons. 

6. Drilling and blasting should occur during the autumn, winter and early-
spring months to avoid marine species peak feeding and breeding times 
in the harbour. 

7. Marine species observers (in conjunction with marine mammal observers 
covered in Childerhouse, 2021) should visually assess the estimated 
mortality zone (Figure 32) from the surface for any obvious signs of sharks.  

8. A ‘warning blast’ in open water of low peak pressure should be set off to 
remove any benthic and cryptic mobile species from the area before 
each blasting operation commences. This should be undertaken in 
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conjunction with a ‘soft start’, whereby blasting effort begins at the lowest 
charge rate and increases over the blasting event. 

9. An acoustic harassment device should be situated on the blasting vessel 
and to be transmitting at all times whilst drilling or blasting is occurring.  

10. Regular maintenance and up-keep of all dredging equipment and vessel 
(e.g. lubrication and repair of winches, generators) should be undertaken 
to lessen underwater noise production. 

 
A monitoring programme is recommended alongside the above mitigation to 
survey the effects of the Capital Dredging works and should be further outlined in 
the adaptive marine management plan (AMMP). The monitoring programme 
should include:  
 

1. Sediment should be sampled at the Harbour Control Site within 3 months 
of dredging completion and tested for sediment chemistry and particle 
size analysis. Results should be compared to historic results compiled in 
Appendix C. 

2. Seagrass beds adjacent to the proposed dredging footprint should be 
monitored pre-, during, and post- soft sediment dredging for changes in 
sediment particle size composition and seagrass percentage cover.  

3. Benthic monitoring of fixed locations within the proposed rock blasted sites 
in the Bluff Harbour channel entrance are proposed post-works at 
approximately 3 months, 12 months, and 24 months. Further biennial 
monitoring could occur at the discretion of South Port to assist in the 
provision of dataiii.  

4. A benthic survey assessing infauna, epifauna, particle size and chemistry 
within the Sediment Disposal Site and Sediment Control Site (Figure 1) 
should occur within 3 months of the works being completed.  

5. Benthic monitoring of the Rock Disposal Site should occur at approximately 
3 months, 12 months, and 24 months post-works. 

a. This should include epifaunal and algal cover quadrats, visual rock 
stability, and biosecurity assessments. 

b. Nearest soft sediment monitoring should also be undertaken to test 
for sediment particle size and chemistry.  

 

 
iii Please note this is a volunteered condition as the removal of biota in the channel entrance is an 
allowable activity under the deemed coastal permit. The purpose of monitoring this location is to 
provide South Port with rocky reef recolonisation information for any future works. 
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Further to the above recommended conditions of consent and monitoring 
programme, South Port and e3Scientific have volunteered to initiate a ‘reef ball’ 
monitoring programme to quantifiably assess the rate of recolonisation and 
recovery of marine species on hard substrate surfaces with no initial marine 
habitat. This is to be completed as a community project but also aims to assist in 
the provision of data to validate this prediction of bare rock recovery timeframes. 
Although the disturbance and removal of sessile species and rocky reef habitat in 
the channel is permitted by South Ports’ existing deemed coastal permit and 
therefore outside the scope of this assessment of effects, South Port wishes to take 
a proactive approach and implement monitoring programmes to assist in the 
provision of data for future works.  
 
In conjunction with the above findings and proposed mitigation and monitoring 
it is considered that all possible measures have been taken to avoid, mitigate or 
manage any potential adverse impact on the marine environment from the 
proposed works. 
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1 Introduction 

1.1 Overview 

The Bluff Harbour entrance is renowned as a challenging port entrance channel.  
Currently South Port New Zealand Ltd (South Port) is at the limit of its’ capacity for 
larger vessels to safely navigate in and out of the harbour. In order to future-proof 
the port, allow for ongoing shipping services from Bluff, and increase the safety of 
the shipping vessels, South Port is proposing to increase the depth of the existing 
Bluff Harbour entrance channel and swinging basin to a target depth of 9.7 
metres (m) below Chart Datum (CD), which graduates to a target depth of 9.45 m 
CD at the northern end of the swinging basin. In addition, the depth within the 
berth pockets is proposed to increase to 10.7 m CD. The capital dredging 
operation will involve removing outcrops of rock within the harbour entrance, 
dredging sediment from the berth pockets and swinging basin and disposing of 
sediment and rock to sea.  
 
Previous capital dredging operations included drilling, blasting and dredging 
areas within the channel and around the berths and swinging basin. South Port 
holds a deemed coastal permit under section 384(1)(c) of the RMA that allows for 
maintenance dredging of the harbour channel to a depth of 9.2 m CD. 
Specifically, this permit allows South Port to remove any blasted or fragmented 
rock that remains in the channel from the drilling, blasting and dredging 
campaigns conducted in the 1980’s. The proposed capital dredging includes 
further drilling, blasting and dredging within the same areas to increase the target 
depth to 9.7 m CD. Figure 1 illustrates the proposed dredging areas and disposal 
areas.  
 
South Port has maintenance dredged the main shipping channel and berthing 
areas since 1883 and has utilised a site for the disposal of the spoil within a defined 
part of the coastal marine environment adjacent to Tiwai Peninsula for over 70 
years. South Port’s existing coastal permit (201285) (Appendix C; Attachment A) 
allows spoil discharge on the seabed within this area of the Coastal Marine Area 
of a maximum of 20,000 m3 per year with an annual average not exceeding 
12,000 m3 over the 35 year term of the consent. The existing spoil disposal site is 
proposed to be utilised for a maximum disposal of 120,000 m3 of sediment 
dredged as part of the capital dredging operations. An additional maximum of 
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40,000 m3 of fragmented rock derived from the capital dredging drilling and 
blasting within the harbour entrance is proposed to be deposited at a newly 
identified site, located in 13 – 15 m water depth (Figure 1).  
 
 

  
Figure 1: Proposed capital dredging works areas within Bluff Harbour and Foveaux 
Strait/Tiwai Peninsula. 

 

1.2 Scope of Works 

e3Scientific Ltd (e3s) has been contracted to provide an Assessment of 
Environmental Effects (AEE) on the marine environment from the proposed capital 
dredging activities. This assessment includes specific site investigations for rock to 
sea disposal, water clarity, collation of historic data, sediment distribution 
mapping and a comprehensive desktop assessment. More specifically this report 
is structured as follows: 
 

• Section 2: Environmental context and site descriptions.  
• Section 3: Description of the proposed capital dredging and deposition 

methodology. 

FOVEAUX STRAIT 

BLUFF HARBOUR 
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• Section 4: Site investigation and environmental assessment of rock 
deposition site. 

• Section 5: A summary of the environmental characteristics present within 
the dredged material and spoil disposal sites.  

• Section 6: Descriptions of the marine habitats and values present within the 
Bluff Harbour entrance, South Port berths and deposition sites. 

• Section 7: Assessment of marine environmental effects. 
• Section 8: Recommendations for avoidance, mitigation and monitoring, 

and conclusions.  
 

1.3 Limitations 

The findings of this report are based on the Scope of Work outlined above.  
e3Scientific Limited (e3s) performed the services in a manner consistent with the 
normal level of care and expertise exercised by members of the environmental 
science profession.  No warranties, express or implied, are made. Subject to the 
Scope of Work, e3s’s assessment is limited strictly to assessing the effects of the 
proposed capital dredging and dredge spoil deposition on the marine 
environment. Please note this excludes an assessment of effects on marine 
mammals and avifauna.  
 
The results of this assessment are based upon site inspections conducted by e3s 
personnel and information provided in reports. All conclusions and 
recommendations are the professional opinions of e3s personnel involved with the 
project, subject to the qualifications made above. While normal assessments of 
data reliability have been made, e3s assumes no responsibility or liability for errors 
in any data obtained from regulatory agencies, statements from sources outside 
e3s, or developments resulting from situations outside the scope of this project. 
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2 Site Description and Environmental 
Context 

2.1 Site Description 

Bluff Harbour and Awarua Bay are two parts of a single harbour system on 
Southland’s south coast. Bluff Harbour itself consists of a large, predominantly 
subtidal, inlet of 1,656 hectares (ha), and Awarua Bay is an intertidal lagoon 
system, approximately 605 ha in area (Robertson, et al., 2004). The harbour system 
is connected to the open ocean by a narrow (500 m) harbour entrance between 
Tiwai Point and Bluff Township (Heath, 1976). Bluff Harbour is sheltered to some 
extent from the prevailing westerly winds by a narrow but hilly peninsula, 
terminating to the southwest in the dominant Motupōhue/Bluff Hill. To the north 
and east the landscape is generally flat and is dominated by the swampy Awarua 
Plain and the large Tiwai Peninsula. 
 
The harbour waters, and those of the associated Awarua Bay lagoon system, are 
tidal and strong currents are generated within the port zone and at the harbour 
entrance. Some rocky reef habitat occurs near the harbour entrance at Tiwai 
Point and on the Bluff Township side of the entrance and remains exposed due to 
the strong tidal currents eroding soft sediments at this location. South Port itself is 
located on a reclaimed section of land joined to the mainland by a bridge, aptly 
named Island Harbour, near the Bluff Harbour entrance.  
 
The sediment disposal site is located east of Tiwai Point in the nearshore zone of 
Tiwai Peninsula, within Foveaux Strait (Figure 1), also referred to as ToeToes Bay. 
The shoreline along this stretch of coast is a steep beach comprised of coarse 
sand and gravel, with a continually changing gradient. This site experiences both 
tidal and wave action and as a part of Foveaux Strait is subject to significant and 
frequent storms and high volumes of suspended sediment (Michael, 2010). Such 
habitat is not one favoured by either marine fauna or flora (Street, 1994) as it is 
highly disturbed. Water depth at the sediment disposal site is between six and 
eight metres and has a gentle, natural grade. The sediments are dominated by 
fine to medium sands with little epifauna evident (Dunmore & Barter, 2008; Miller, 
2020). Figure 2 shows the location of other management areas in the coastal 
marine area in the context of the dredge area and disposal location.  
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Figure 2: South Port and nearby Mātaitai Reserves, Marine Mammal Sanctuaries 
and Awarua Wetland Ramsar site (from Environment Southlands’ (ES) Beacon 
https://maps.es.govt.nz/index.aspx?app=coastline-habitat). 

 

2.2 Bluff and Foveaux Strait Weather Characteristics 

Bluff and Foveaux Strait experiences some seasonal variation in monthly rainfall 
with the most rain on average occurring between December and January 
(100 mm average total accumulation) and the least rain on average occurring in 
July and August (58 mm average total accumulation) (Figure 3). The windiest time 
of year is from the end of August to start of December (i.e. over the spring months) 
with average wind speeds of more than 20 km/hr and predominant wind direction 
from the west throughout the year (NASA, 2021). During the winter months 
easterlies and northerlies are more common than in any other months (Figure 3).  
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Figure 3: Shows a) average rainfall (solid line) accumulated over the course of a 
sliding 31-day period, and b) average wind speed; with 25th to 75th and 10th to 
90th percentile bands. Average wind direction in c) shows the percentage of 
hours in which the mean wind direction is from each of the four cardinal directions, 
tinted areas at the boundaries show intermediate directions (northeast, southeast 
etc.) (sourced from NASA, 2021). 

a) 

b) 

c) 
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2.3 Physical Environment  

Bluff Harbour and South Port’s dredge spoil disposal site are within the Southern 
Coastal Biogeographic region which is particularly noted for high tidal flow areas 
within Foveaux Strait and the bryozoan beds off the Otago Coast (Ministry of 
Fisheries & Department of Conservation, 2008). Figure 4 illustrates the Bluff Harbour 
and entrance bathymetry, navigation channels, spoil disposal site, ebb-tidal delta 
and Dog Island.  
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Figure 4: Marine Paper Chart NZ6821. Produced by Land Information New Zealand 
(LINZ) (https://www.linz.govt.nz/sea/charts/paper-charts/nz6821). 

 



 
P a g e  | 9 

 

South Port Capital Dredging Assessment of Marine Environmental Effects 
Document ID: 20041 
 
 

2.3.1 Bluff Harbour 

The Bluff Harbour entrance system comprises a large ebb-tidal delta which is fed 
with fine grained sands and silts derived from within the harbour and from net 
sediment transport from west to east through Foveaux Strait (Morris, 1984). It is a 
well flushed harbour dominated by firm sand and gravel with little mud present 
(Figure 5) (Robertson, et al., 2004). Circulation in the vicinity of the harbour is 
primarily tide driven. The ebb-tidal delta is flanked under Motupōhue/Bluff Hill, and 
to the north along the beaches of Tiwai Peninsula, by marked channel systems 
which carry high velocity tidal streams. Moderate to high natural sand transport 
rates occur in both these channels. The outer edge of the delta is steep faced 
and subject to very strong current shear in a net easterly mean circulation (Morris, 
1984).  
 
Within the western harbour, including the port area, the sediments are derived, 
probably at low net rates, from tidal flow into the harbour and from reworking of 
coarser sediments in the eastern portion of the harbour basin. Sands transported 
into the harbour are circulated around both margins of the Island Harbour. The 
eastern margin of the entrance adjacent to the Tiwai Wharf is also a zone of 
siltation (Robertson, et al., 2004). 
 
The Bluff Harbour entrance channel comprises bedrock basalt along the northern 
and southern margins and coarse sand substrate predominating in the middle of 
the channel (Stevens & Clarke, 2004). Fragmented boulders within the northern 
margins of the shipping channel are a minor indication of previous capital 
dredging drilling and blasting as opposed to the naturally occurring bedrock.  
 
Water temperature in the outer harbour (i.e. near Island Harbour) ranges from 9° 
Celsius (C) in the winter months to 19°C in the summer months. There is very limited 
water quality data within Bluff Harbour, however it is generally believed to have 
good water quality within the outer harbour which is utilised for recreational fishing 
and boating purposes. The inner harbour and Awarua Bay is subject to adjacent 
land-use and often has high silt loadings from farmland run-off after high rainfall 
events.  
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Figure 5: Substrate types present within Bluff Harbour (from Stevens & Clarke, 2004). 

 

2.3.2 Foveaux Strait/Tiwai Peninsula 

The existing dredge spoil disposal area is located in 6 - 7 m CD depth at the inner 
end of the northern tidal channel. Sediment movement in this vicinity is either 
onshore under low height swell wave action to build up the beach and the sand 
dunes backing the beach or be moved West/South West around the end of the 
Tiwai Peninsula to build the ebb tide delta out seawards (OCEL, 2021). Large 
amounts of sand are transported from further west past Motupōhue/Bluff Hill and 
are moved past the delta-front to join sand exiting the Bluff Harbour channel and 
South Ports’ dredge spoil disposal site before being moved through the basin 
formed west of Dog’s Tongue Reef (Morris, 1984). Wave break is significant along 
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the outer margin of the delta, particularly during storms. In conjunction with strong 
tidal currents, the wave-induced turbulence results in very high sediment transport 
rates in this area. 
 
The existing dredge spoil disposal area is a unique site as it represents the inverse 
of a ‘typical’ port spoil disposal site. Generally, a spoil disposal site is chosen based 
on its’ oceanographic characteristics (such as sufficient depth and low tidal flow) 
to ensure spoil remains at the deposition site and is not resuspended into the water 
column. These are important attributes as within many coastal systems 
recirculating gyres can deposit the finer port-accumulated sediments into nearby 
sensitive environments causing adverse effects, such as the Blueskin Bay gyre 
which entrains water from the Otago Harbour and Port Otago’s spoil deposition 
area within the East Otago Taiāpure and Waikouaiti Mātaitai (Hepburn, et al., 
2019). However, in this instance, the coastal body of water in which the spoil 
deposition area is located, namely Foveaux Strait, is identified as having the 
strongest tidal flow in any coastal water around mainland NZ with a mean speed 
of 0.08 m/sec and volume transport of 70,000 m3/sec (Heath, 1973). Further to this, 
the entire 32 km of the strait is a shallow body of water less than 30 m in depth and 
coupled with the strong wind-driven constricted flow and Subantarctic weather 
patterns can be a dangerous body of water. Therefore, the shallow site close to 
the harbour entrance where dredge spoil is readily mobilised to join the large 
volume of sediment already being transported through the strait from river deltas 
to the west, is considered an appropriate location for spoil deposition.  
 
Located within Foveaux Strait, five kilometres from Bluff, is Dog Island (Figure 4, 
above). The reef on the north-western corner of the island is locally known as the 
Dog’s Tongue. The beaches of Tiwai Point and Tiwai Peninsula are derived from 
ancient fluvial gravels (Figure 6) which are readily mobilised and now floor the 
Dog’s Tongue basin and much of the rest of Foveaux Strait. Tidal currents and 
wave action also actively strip these deposits from the seabed up to a maximum 
diameter of about 11 mm (Morris, 1984). As such, the Tiwai Peninsula appears to 
have erosional characteristics (OCEL, 2021). 
 
Water temperatures are more consistent in Foveaux Strait as they are dominated 
by oceanic systems and range from an average of 11°C from June to October 
and 14°C from January to April (NASA, 2021).   
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Figure 6: Tiwai Peninsula coastal habitats and sediment disposal site (from ES 
Beacon https://maps.es.govt.nz/index.aspx?app=coastline-habitat). 

 

2.4 Biological Environment 

Bluff Harbour contains estuarine vegetation dominated by seagrass and 
macroalgal beds in the inner harbour (Robertson et al., 2004). Nearer to the 
harbour entrance, red macroalgae beds dominate on the soft sediment habitats, 
with few epifaunal species present such as turret shells (Maoricolpus roseus) and 
hermit crabs (Pagurus spp.). Storm-generated waves and strong tidal currents 
shape the sandy bottom into ripples and ridges in shallow subtidal sandy habitats 
in the inner harbour. Some rocky reef habitat occurs near the harbour entrance 
at Tiwai Point and on the Bluff Township side of the entrance (including Argyle 
Beach).  
 
Species common to the southern area of New Zealand are present including 
algae, shellfish, echinoderms, and fish. Paua, green lipped mussels and kina 
predominate where rock substrate is present, while the main fish species are moki, 
butterfish and blue cod. These invertebrate and fish species are valued by 
recreational fisherman (Street, 1994). The South Port berths and the nearby 
fisherman’s wharf are productive and diverse habitats with triplefins, spotties, 
octopus, seahorses, rock lobsters, bryozoans, hydroids, ascidians, sponges and the 
green algae, Caulerpa brownii, present (e3Scientific Ltd, 2019). The invasive 
brown algae Undaria pinnatifida is prevalent through much of the harbour, 
particularly on man-made structures such as wharves and berths.  
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Sharks 
Shark species such as the broadnose sevengill (Notorhynchus cepedianus; Not 
Threatenediv), white pointer (Carcharodon carcharias; Threatened – Nationally 
Endangered), spiny dogfish (Squalus acanthias; Not Threatened), school 
(Galeorhinus galeus; Not Threatened) and oceanic blue (Prionace glauca; Not 
Threatened) will utilise Bluff Harbour and Foveaux Strait at certain times of the year 
in varying frequencies. 
 
Seabirds 
A total of 155 bird species are identified as utilising the area surrounding the Bluff 
Harbour marine environs. Of these, 59 species have a conservation status of more 
than At Risk identified by Robsertson, et al. (2016) and cover eight main categories 
of birds; waterfowl, penguins, albatross, petrels/ shearwaters and allies, 
cormorants/shags, shorebirds, herons, gulls and terns (Stephenson, 2021).  
More specifically, species that are commonly seen in the Bluff environs include 
black-backed gulls (Larus dominicanus; Not Threatened), red-billed gulls (Larus 
novaehollandiae; At Risk - Declining), black-billed gulls (Larus bulleri; Threatened 
– Critical), white-fronted terns (Sterna striata; At Risk – Declining), variable 
oystercatchers (Haematopus unicolor; At Risk – Recovering), black shags 
(Phalacrocorax carbo; At Risk – Naturally Uncommon), Foveaux shag 
(Leucocarbo stewarti; Threatened – Vulnerable), albatross/mollymawk species 
(Thalassarche spp.), sooty shearwaters (Puffinus griseus; At Risk – Declining), little 
penguin (Eudyptula minor; At Risk – Declining) and yellow-eyed penguins 
(Megadyptes antipodes; Threatened – Nationally Endangered).  
 
Marine Mammals 
The greater Southland and Foveaux Strait region is an important area for a large 
number of New Zealand’s whale, dolphin and seal species. At least six marine 
mammal species are year-round residents and/or seasonal visitors, with several 
baleen whale species migrating to and through Foveaux Strait each 
winter/spring, and more offshore species wandering into shallow regions over 
warmer months (Childerhouse, 2021). Seal species are commonly observed along 
the foreshore near Bluff Township, Stirling Point and within the Motupōhue 
mātaitai, with prominent seal colonies on the Tītī Islands and Bench Island near 
Stewart Island.   

 
iv All shark Threat Classifications are from (Duffy, et al., 2016). 
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3 Description of Proposed Activity 

The proposed capital dredging is part of South Port’s strategy and Company 
Purpose to ‘facilitate the best logistics solutions for the region’ and to ‘benefit the 
regional community’. This proposed capital dredging project aims to meet these 
principles.  
 
By uniformly evening out the entrance channel and removing higher rocky 
outcrops South Port will improve the safety of vessels transiting to and from the 
port in what is one of the most demanding pilotage areas in New Zealand. The 
deeper water created will also provide the capacity for vessels to load more 
cargo in port, creating efficiencies for exporters/importers and securing cargo 
through South Port for the future. 
 
Figure 7 illustrates the proposed zones to be dredged and Table 1 provides a 
breakdown of the proposed volumes and depths. Total cut volumes of sediment 
and rock are estimated to be 103,040 m3 and 29,612 m3 respectively. These 
volumes include a value of 0.2 m below the target depth of 9.45 m CD to allow 
for overdepth dredging. Overdepth dredging is required to increase efficiency 
and minimize the possibility of having to re-dredge areas that have not achieved 
the required target depths (Tavolaro, et. al., 2007). However to allow for 
inaccuracies a maximum sediment volume of 120,000 m3 and maximum rock 
volume of 40,000 m3 is proposed. The largest soft sediment volumes come from 
the SB (Swinging Basin), A3A (Berth 3A) and A8 (Berth 8a) Zones, with 
approximately 40,000 m3, 23,000 m3 and 14,000 m3 total cut volume from each 
zone respectively. Zone C volumes are predomiantly rocky outcrops and total 
volume to be removed is estimated at 29,612 m3. 
 
The proposed changes to mean seabed levels across the zones ranges from 0.4 – 
1 m post-dredging. 
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Figure 7: Dredge deepening zones.  

Table 1: South Port Deepening Volume Calculation (based on Post-dredge Q2 
2020 Bathymetry). 

Zone 
Target 

Depth (m) 

Cut Volume 

(m3) 

Overdepth 

Value (m) 

Overdepth Cut 

Volume (m3) 

Total Cut 

Volume (m3) 

Area Above 

Target Depth 

(m2) 

A3A 9.45 18,210 0.2 4,961 23,171 23,033 

A4 9.45 2,605 0.2 2,629 5,234 10,079 

A8 9.45 6,210 0.2 7,629 13,839 26,976 

SB 9.45 25,692 0.2 14,049 39,741 58,373 

E 9.45 1,294 0.2 2,180 3,474 7,435 

B11 9.45 1,923 0.2 3,469 5,392 12,677 

B5 10.70 1,657 - - 1,657 4,039 

B7-B8 10.70 6,082 - - 6,082 8,463 

B3-B4 10.70 4,450 - - 4,450 9,966 

Total 

Sediment 
- 68,122 - 34,917 103,040 185,363 

C  9.45 20,502 0.2 9,110 29,612 38,014 

Total Rock - 20,502 - 9,110 29,612 38,014 
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3.1 Capital Dredging Methodology  

3.1.1 Sediment Dredging Methodology 

Suction dredging within the Swinging Basin and berth pockets will be undertaken 
by a Trailer Suction Hopper Dredge (TSHD).  The TSHD is a 75 m long self-propelled 
vessel equipped with one suction pipe, designed to trail along the side of the 
vessel when on the seabed, as shown in Figure 8.   
 
At the lower end of the suction pipe, a draghead is attached.  Suction is provided 
by an engine driven dredge pump.  The suction created by this pump is sufficient 
to dislodge a mixture of seabed materials and water through the draghead and 
suction pipe.  In addition, the draghead with the aid of a high-pressure water jet 
system can erode and liquefy part of the seabed for easier retrieval by the suction 
action of the dredge pump, especially when compacted sediment (sand or clay) 
is expected. The water-sediment mixture will be pumped into the TSHD hopper, 
with excess water and some of the finer material will be released via the overflow 
system to maximise the volume of dredged material in the hopper.  
 
The TSHD proposed for the capital dredging works will also be fitted with a “Green 
Valve” system which is located in the overflow system and serves to reduce 
turbidity in the harbour during the dredging process. The green valve achieves 
this by stopping air being entrained in the overflow mixture and allows the 
suspended sediment to settle on the seabed close to the dredging area as 
opposed to being carried towards the surface.  
 
The main advantage of this form of dredging is that the vessel does not dredge 
from a fixed position compared to the harbour entrance operations. The vessel 
has no anchors or cables and moves freely, which is especially important in a busy 
harbour. 
 
The dredging and disposal of soft sediment is expected to take approximately 6 
weeks based on the TSHD hold capacity of 1,600 m3. 
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Figure 8: Trailer Suction Hopper Dredge (TSHD) in profile. 

 

3.1.2 Rock Drilling, Blasting and Dredging Methodology 

South Port are permitted to maintain the channel to a depth of 9.2 m CD under 
an existing deemed permit. The channel depth is currently 8.7 m CD, therefore 
the channel can be deepened by a further 0.5 m under the existing deemed 
permit.  
 
The drilling, blasting and dredging operation proposed for the harbour entrance 
will involve the removal of the high spots which comprise mostly rocky seamounts 
or outcrops as shown on a harbour entrance cross-section (Figure 9). Removal of 
the outcrops will involve a three-step process:  
 

• Dredging of the rock outcrops with backhoe dredge to remove any 
existing loose rock that exists in the harbour entrance from previous 
dredging operations dating from the 1970’s and 80’s. This activity is a 
permitted activity under the existing deemed coastal permit. 

• Rock drilling and blasting to fracture the rock outcrops remaining after 
initial dredging. A rockbreaker may also be used intermittently to ‘clean 
up’ rock faces for stability purposes; and 

• Dredging of the fractured rock. 
 
South Port note that large areas of rock on the north side of the channel were 
drilled and blasted in the 1980’s to a depth of 10.2 m but never dredged. This 
suggests that a potential depth of up to 0.5 m of blasted/fragmented rock may 
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be able to be dredged from this part of the channel under the South Ports existing 
deemed coastal permit. 
 
An extensive multibeam echosounder survey of the harbour undertaken in 2020 
indicates that up to 40,000 m3 of rock material will need to be removed from the 
harbour entrance channel to attain the target depth of 9.7 m. Once the initial 
dredging is completed the channel will be resurveyed to confirm the extent of the 
drilling and blasting operations required to achieve a uniform target depth. 
 
South Port propose to use a specialist backhoe dredger which is a stationary 
hydraulic long reach excavator mounted on a dedicated dredging pontoon. To 
ensure stability and to counter the large digging forces, the pontoon is anchored, 
and its position maintained by three large spud poles. The absence of anchors or 
cables associated with the backhoe dredger is an important attribute when 
operating in a busy harbour.  
 
The long reach excavator enables drilling of the rocky seabed and dredging of 
the fragmented rock following blasting. A rock drill attached to the excavator 
arm will drill up to 5.0 m deep holes to achieve an optimum hole spacing for 
blasting.  The dredge operator expects to drill and blast between 30 to 50 holes in 
a 24 hour period, noting that drilling and blasting will only occur in daylight hours. 
Holes will be drilled in lines (e.g. 10 – 12 holes per line) with multiple lines (e.g. 1 – 3 
lines) combined for a single blast.  Up to 7,000 holes will need to be drilled across 
a total blast area of approximately 38 hectares within the harbour entrance 
channel. 
 
An average explosive charge of 10 kg will be placed in each drilled hole to be 
fired on a delay. In certain isolated areas in the channel a maximum charge of 
25 kg will be used. Placing the charges in drilled holes and using millisecond delays 
between charges minimises the environmental effects of the underwater blasts 
due to a buffering effect of the rock. An electronic detonator will be placed in 
the bottom of each drilled hole and the wires run up to the seabed before the 
explosive charge in the form of liquid emulsion is loaded by hose into the hole.  
The detonator wires from each hole will be bundled together and run to a small 
raft on the surface where they will be connected to a wire harness and to a blast 
computer. The blast computer will set the blast pattern and the delay on each 
detonator in accordance with a blasting methodology to be determined in 



 
P a g e  | 19 

 

South Port Capital Dredging Assessment of Marine Environmental Effects 
Document ID: 20041 
 
 

advance. The charges and the detonators will be placed with diver assistance 
using the dipper arm of the long reach excavator.   
 
The blast pattern as reported by Offshore & Coastal Engineering Limited (OCEL, 
2020), will involve detonation of the charges situated closest to the nearest free 
rock face and successive lines each on 25 millisecond delays enabling ease of 
blasting of successive open faces created by the preceding blast.  The number 
of charges combined together in each blast will vary between 50 to 60 
depending on the nature of the rock. 
 
The size of the area to be blasted and dredged volumes will be governed by the 
number of charges that can be set with the assistance of divers during each slack 
tidal current window. Dredge volumes per blast are expected to be in the order 
of 150 m3 or 300 m3/day based on the tidal cycles. After each blast the affected 
area will be surveyed to ensure rock hasn’t lifted and become a navigational 
hazard. Should this occur the affected area will be dredged. Generally, as 
advised by OCEL, the operator is likely to complete a number of blasts before 
they dredge the fragmented rock.   
 
The overall number of blasts required will be contingent on the amount of loose 
rock that exists in the channel from previous blasting campaigns that can be 
removed by dredging. Preliminary estimates indicate that up to 120 days of 
blasting will occur over the estimated 8 month drilling, blasting, dredging and 
deposition programme. It is unlikely that blasting will occur more than once per 
day. A rock breaker will likely also be used intermittently whereby it is deemed 
more effective to loosen rock fragments via this method than blasting. The 
fragmented rock will be loaded onto a non-propelled split hopper barge towed 
by tug, with a hopper capacity of 240 m3. To assist in the reduction of unnecessary 
noise, the split hopper barge is wood lined to help absorb the noise energy 
created from the loading of rock. The backhoe bucket dredge is expected to 
load at a rate around 180 m3/hour with hopper capacity reached in and around 
1.5 hours. Two and a half days of blasting and dredging will be required to load 
the barge based on the dredge volume estimated per blast and the dredge 
loading rate. 
 
The Bluff Harbour channel entrance dredged material will consist of rock 
fragments.  The size of the rock fragments is determined by the powder factor 
expressed as kg of charge/m3 employed (approximately 450 mm to 600 mm).  The 
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rock fragments will be excavated by the dredge’s backhoe, using either a bucket 
or a clamshell, and placed in the two split hopper barges positioned alongside 
the backhoe dredge. While one barge is being loaded with dredged material the 
other barge will be towed away by a tug to dispose of the material. The dredged 
rock will be bottom dumped from the split hopper barges at an appropriate 
coastal rock spoil deposition site which is identified as part of this assessment (refer 
to Section 4).  
 
The subtidal bedrock area directly adjacent to the harbour channel entrance 
was estimated from Sentinel-2A Satellite imagery, which has a spatial resolution of 
10 m. A bedrock area of approximately 350,000 m2 (35 ha) was apparent 
between Tiwai Point and the sandy shore terminating at the Tiwai Wharf on the 
northern side of the channel and Fisherman’s wharf and the southern end of 
Argyle’s Beach on the Bluff Township side of the channel. The rock outcrops 
proposed to be blasted were not evident within this imagery, indicating that the 
350,000m2 area is a conservative estimate. An area covering approximately 
38,000 m2 (3.8 ha) of this bedrock is proposed to be removed (Table 1) which 
equates to roughly 10% of this area.  
 

 
Figure 9: Example of harbour entrance cross section highlighting areas of seabed 
less than 9.7 m in depth to be removed during the capital dredging operations. 
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Figure 10: Proposed drill and blast plan. 

Argyle Beach 
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3.2 Disposal Activities  

Sediment and rock dredged from the harbour during the capital dredging 
operation is proposed to be deposited on the seabed at two deposition sites 
offshore from Tiwai Peninsula as shown in Figure 1 and Table 2. 
 

Table 2: Disposal Site attributes.  

Site 

Coordinates (NZTM 2000) 

Total Area 
(m2) 

Water 
depth 
(CD) 

Total 
volume of 
deposited 
material 

(m3) 

Easting Northing 

Sediment 

Disposal 

Site 

1246513.845 4829176.496 

~130,000 6 – 7 m 120,000 
1246312.069 4829195.624 
1245764.657 4828630.816 
1245986.106 4828603.574 

Rock 

Disposal 

Site 

1248753.667 4828317.608 

~130,000 13 – 15 m 40,000 
1248607.001 4828124.632 
1249288.851 4827661.488 
1249427.794 4827864.757 

 

3.2.1 Sediment Disposal Site 

The sediment dredged within the berth pockets and swinging basin is proposed 
to be disposed of at the existing spoil disposal site (Figure 1). This site has been 
utilised as a spoil disposal ground for the last 80 years and undergoes regular 
benthos monitoring by South Port. The existing disposal site is an unusual site in that 
most port spoil disposal sites are chosen for their oceanographic characteristics 
which allow for the accumulation of spoil at that location and reduced sediment 
disbursement. South Port’s spoil disposal site represents almost the converse 
approach. This site’s location at the edge of NZ’s highest flowing body of coastal 
water, the lack of any oceanographic coastal gyre to reintroduce sediment back 
into sensitive coastal environments, and the naturally high sediment transport 
occurring from large riverine inputs to the west, mean that any additional 
sediment volumes from South Port’s maintenance or previous capital dredge 
campaigns are swiftly removed from the coastal environment and easily 
absorbed into the larger easterly flowing Foveaux Strait sediment transport system.   
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The dredged sediment will be deposited on the seabed within the designated 
sediment spoil disposal site near Tiwai Point where the depth is 6 – 7 m CD. Once 
in position within the disposal site the TSHD will open the hopper bottom doors 
emptying the hold of the dredged sediment. The deposition process will occur 
over a period of 15 to 20 seconds when the hopper is loaded with silt as this 
material is held in suspension and approximately 10 minutes when loaded with 
sand. Most of the sediment will drop rapidly to the seabed while the lighter 
fractions will be readily resuspended and mobilised via tidal currents and wave 
action. 
 
The capital dredging volume of 120,000 m3 is equivalent to a uniform depth of 
0.9 m across the consented sediment disposal area. However, the deposited 
sediment will be mobilised and distributed on a daily basis via by a combination 
of waves and currents – onshore/offshore by wave action, alongshore by currents 
out beyond the beach surf zone and by wave induced littoral drift inside the surf 
zone. Therefore, it is unlikely that a significant depth change is observed as any 
shallowing resulting from the dumping will increase the wave induced mobilisation 
rate of the sand (OCEL, 2021). 
 

3.2.2 Rock Disposal Site 

Fragmented rock in the order of 450 – 600 mm in size from the Bluff Harbour 
channel will be deposited at a proposed rock disposal site (Figure 1) using a 
towed split hopper barge. The proposed rock disposal site is approximately 
130,000 m2, 13 – 15 m CD depth and 3 km from the Bluff Harbour channel where 
the works will be completed.  
The dredged rock will be bottom dumped from the split hopper barge at an 
appropriate coastal rock spoil deposition site which is identified as part of this 
assessment (refer to Section 4). It is expected the dredging of the fragmented 
rock from the channel entrance and disposal will take place sporadically over the 
same 9 month period in which the drilling and blasting will be occurring. 
 
The depth of the proposed rock disposal site (between 13 m and 15 m) and size 
of the fragmented rocks (450 – 600 mm) will ensure the deposited rock fragments 
are highly unlikely to be mobilised due to wave action and tidal currents in this 
high energy environment. Any fragments of rock smaller than the projected 
450 mm will most likely act as ‘fill’ between the larger rock fragments. This will 
effectively secure them in place and reduce the likelihood of these smaller 
fragments being mobilised (see Section 4 for more detail). 
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3.3 Programme of Works 

South Port propose to undertake the project between 1 February and 30 
September to take advantage of extended periods of calm weather which are 
more likely to be encountered during this period of the year. 
 
Dredging and disposal of soft sediment by the TSHD is expected to take 
approximately 6 weeks based on the TSHD hold capacity of 1,600 m3. This is 
proposed to be completed between 1 April to 31 July. 
 
The entire drilling, blasting, rock dredging and rock disposal operation is estimated 
to take approximately 8 months to complete allowing for shipping movements 
through the entrance channel. The dredging and deposition activities will take 
place 24 hours a day, Monday to Sunday. Drilling and blasting activities, however, 
will be limited to daylight hours between 7.30 am to 6 pm, Monday to Saturday.  
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4 Site Investigation and Environmental 
Assessment of Proposed Rock Disposal Site  

Historically, blasted rock fragments from capital dredging operations were 
disposed of to land and helped build South Port’s Island Harbour rock wall 
armouring. However, with land storage space at a premium South Port have 
indicated rock disposal to sea is preferred for this operation. South Port’s current 
dredge spoil ground is primarily a sandy benthic habitat and is not considered an 
appropriate habitat to receive marine rock from the blasting. Therefore, a new, 
more appropriate location is required to minimise the environmental effects that 
may result from the deposition of marine rock to the seabed.  
 
As part of the capital dredging assessment of effects, South Port contracted e3s 
to identify and assess the suitability of a rock fragment spoil disposal site within the 
coastal marine environment. A maximum of 40,000 m3 of blasted marine rock is 
estimated from the capital dredging works. This assessment was completed via a 
desktop assessment of bathymetry and known benthic habitats within the 
surrounding coastal environment to identify potential sites, and subsequent field 
work to describe the existing environment and the site suitability.  
 

4.1 Site Assessment Methodology  

4.1.1 Desktop Assessment 

A benthic area of approximately 80,000 m2 was initially considered appropriate 
to allow for a of 0.5 m depth of deposited rock material across the site. Potential 
marine rock disposal sites and habitats to be avoided were identified utilising 
existing marine habitat information and bathymetry data from the following: 
 

• SeaSketch and the South-East Marine Protection Forum 
(www.seasketch.org/#projecthomepage/5331eff529d8f11a2ed3dd04; 
accessed 11/08/2020); 

• Beacon from Environment Southland 
(www.maps.es.govt.nz/index.aspx?app=coastline-habitat; accessed 
11/08/2020); and 

• South Port and Tiwai benthic consent monitoring reports. 
 



 
P a g e  | 26 

 

South Port Capital Dredging Assessment of Marine Environmental Effects 
Document ID: 20041 
 
 

Benthic habitats identified to be avoided included: 
 

Ø High value marine habitat, i.e. biogenic habitats, kelp, or seagrass beds, 
known species feeding and/or breeding grounds; 

Ø High value fishery areas, i.e. cod potting, oyster trawling, aquaculture sites;  
Ø Soft sediment habitats; 
Ø Habitats less than 10 m depth due to potential remobilisation of rock 

fragments via wave action; 
Ø Mātaitai and Marine Mammal Reserves;  
Ø Main shipping channels; and 
Ø Commonly utilised recreational sites, i.e. diving, fishing, bathing sites.  

 
This process of elimination ensured that no known benthic habitats considered 
high value or of a differing substrate were chosen as a suitable site for the 
deposition of the rock fragments. Based on the data sets and selection 
methodology, two potential sites were identified to be ‘ground-truthed’ in the 
field for suitability (Figure 11). Site 1 and Site 2 are both below the 10 m depth 
band which will minimise rock remobilisation and SeaSketch predicts no bryozoan 
or biogenic reef habitats are within these areas. Environment Southland’s Beacon 
Map identifies a ‘gravel field’ coastal shore habitat adjacent to the two sites 
which is indicative of mobile habitats with low infaunal diversity and is similar 
substrate to the deposited rock. The sites are outside of the main shipping 
channels and mātaitai and marine mammal reserves. Recreational activities such 
as fishing and diving are not common in this area due to its’ southwestern 
exposure and positioning near a consented treated effluent discharge location 
(Figure 11). The sites are within a 7,811 km2 area identified as an Important Bird 
Area (IBA). This area encompasses most of Stewart Island and covers the southern 
coast from Te Waewae Bay to Waituna Lagoon and is noted for foraging and 
passage use by yellow-eyed penguins, Fiordland penguins, Stewart Island shags, 
Northern Royal Albatross, Southern Royal Albatross, Antipodean Albatross, White-
capped Albatross, Salvin’s Albatross, Buller’s Albatross, Cook’s Petrels, Mottled 
Petrels, and Sooty Shearwater 
(www.forestandbird.org.nz/files/file/NZSEABIRDS_compressed.pdf#page=30; accessed 
11/08/2020).  
 
Previous benthic survey work completed by e3s (Miller, 2020) found a thick shell 
hash benthic environment along the seaward side of the existing dredge spoil 
disposal site and nearby control site. Analysis of infaunal core samples taken within 
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the shell hash habitat found very few infaunal and epifaunal individuals, which is 
presumed to be largely due to the mobile nature of this type of substrate. The 
locations of the dead shell hash were in depths of less than 10 m so were not 
considered suitable for rock deposition due to greater chances of wave 
mobilisation of fragments. However, the shell hash habitat type in water depths 
greater than 10 m, is considered to be an appropriate target environment for the 
deposition of fractured and fragmented rock.     
 

 
Figure 11: Potential identified rock spoil dredge disposal sites (Sites 1 and 2) with 
10 m bathymetric contour line, known nearby high value marine habitats, and 
marine discharge location.  

4.1.2 Field Ground-Truthing Assessment Methods  

Video Sled Methodology 

Initial ground-truthing field work was carried out on 14 August 2020 aboard South 
Port’s tugboat, Oreti. A video sled methodology was utilised as a further 
precautionary measure, as opposed to a research trawl, to ensure that during 
ground-truthing the benthic habitat assessed was not adversely impacted. This 
provided assurance in case previously unidentified high value habitat was present 
within the surveyed sites.  
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An underwater video ‘sled’ with mounted GoPro (Figure 12) was deployed off the 
back of the Oreti and bottom towed the length and breadth of the two potential 
sites. A total of nine video tows, varying from 800 m to 100 m in length, were made 
through the two sites (n = 9) (Figure 13). Sled video footage was briefly reviewed 
onboard the vessel and subsequent tows were adjusted based on the video 
footage. From these brief reviews it was discovered that Site 2 exhibited 
unfavourable characteristics for a rock deposition site with a predominantly sandy 
benthic habitat, including red algae, sea tulips, hermit crabs and Zethalia 

zelandica epibiota. Based on this information it was decided to complete the 
remainder of the video transects on Site 1, where more favourable thick shell hash 
habitat had been observed.  
 
Sled video footage was thoroughly reviewed following the field work and 
adjustments to the most favourable proposed site (Site 1) were made based on 
the habitats found.  
 

 
Figure 12: Underwater video sled with GoPro mount. 
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Figure 13: Video sled transects (n = 9). 

SCUBA Video Transects and Infaunal Assessments 

Following the underwater sled initial ground-truthing, SCUBA diving investigations 
were carried out on 21 August 2020 aboard South Port’s pilot vessel, Takitimu III. 
This was carried out to further characterise areas within Site 1 and investigate 
potentially favourable habitat further to the south (Site 3). Site 3 aimed to 
incorporate the thick shell hash benthic substrate that was observed in the 
southern and eastern (inshore) drags at Site 1 and investigate whether this habitat 

Site1 

Site 2 
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was prevalent to a wider extent both to the south and east. A larger deposition 
site of approximately 130,000 m2, was also included in Site 3 investigations in order 
to allow for variability between rock fragments and soft sediment habitat so as to 
not displace all soft sediment epifauna and infauna within the proposed site.  
 
Four dive transects of approximately 200 m across the width of Site 3 were carried 
out and a total of four infaunal cores were taken along each dive transect, one 
core every 65 m interval (Figure 14) (n = 16). Infaunal cores were photographed 
and then sieved through a 500 µm sieve onboard the vessel. Retained material 
was labelled and preserved in 70% ethanol for subsequent identification and 
enumeration in the laboratory.  
 
Dive video footage was thoroughly reviewed, and a generalised habitat map 
was created based on both the sled and dive video footage and cored 
substrate.  
 

 
Figure 14: Site 3 SCUBA transects (n=4) and infaunal core (n=16) locations. 
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4.2 Results 

4.2.1 Video Sled Results 

Site 1 was found to have a predominantly sandy benthic substrate in the northern 
end between video sled Drags 9 and 6b (see Figure 13), with red algae, sea tulips, 
and numerous hermit crabs and Z. zelandica present, very similar habitat to 
Drag 4 (Site 2). Further to the south and closer inshore a substrate change was 
evident with a thick (5 – 10 cm) heavily ridged shell hash layer (Figure 15). This 
habitat varied between shell hash ridges and sand ripples overlain with shell hash 
throughout the remaining drags in the southern section of Site 1. Very little or no 
epibiota was evident within this section and shell hash ridges predominated at 
the south and inshore edges of the site. Due to the seemingly slight variation in 
habitat types between deep shell hash ridges and shell overlain sand ripples, 
further investigation into the infaunal characteristics of these habitat types was 
considered appropriate. Site 3 was created to capture the shell hash 
environments noted in Site 1, but also aimed to locate more uniform shell hash 
habitat.  
 
Representative video captures of each drag are provided in Appendix A.  
 

 
Figure 15: (Left to Right) Sand ripples with red algae, Zethalia zelandica and hermit 
crabs present (Video Sled Drag 1; Site 1). Thick (5-10 cm) dead shell hash (Video 
Sled Drag 2 – southern end).  

 

4.2.2 SCUBA Video Transects and Infaunal Assessment Results 

Video Transects 

Video transects across Site 3 showed predominantly homogenous benthic 
substrate with consistent shell hash evident and a variable surface layer of silt and 
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fine sands present. Benthic habitat previously believed to be sand overlain by a 
thin shell layer in the video sled drags was actually found to be thick shell hash 
overlain by patchy silt and sand (Figure 16 and Figure 17). Some of the finer silts 
were consistent with those deposited on South Port’s dredge spoil site nearby and 
may have originated from this site. Table 3 presents the epifauna observed along 
the transects. Octopuses, sea stars, sea tulips and hermit crabs will inhabit rocky 
or soft sediment benthic environments and would not be adversely affected by 
a change from shell hash and sand habitat to one interspersed with rock 
fragments. Skates, flounder and wheel shells primarily feed in soft sediment 
benthos and will lose areas of these feeding grounds if rock fragments were to be 
deposited at this location. However, this habitat type is common along this stretch 
of shoreline and is noted to be more productive to the north of the proposed site.  
 

 
Figure 16: Shell hash overlain by silt and fine sand (sand flounder and sea tulip in 
centre of image), previously believed to be sand habitat with thin shell cover 
(SCUBA Transect 1; Site 3).  



 
P a g e  | 33 

 

South Port Capital Dredging Assessment of Marine Environmental Effects 
Document ID: 20041 
 
 

 

Figure 17: Thick (5 – 10 cm) ridged dead shell hash layer (SCUBA Transect 4; Site 3). 

Table 3: Site 3 Video Transect (T) epifauna. Presence (ü)/Absence (-). 

Taxa Common name T 1 T 2 T 3 T 4 

Macroctopus maorum Common octopus - - ü - 

Zearaja nasuta Rough skate - - - ü 

Rhombosolea plebeia Sand flounder ü - - - 

Coscinasterias muricata Sea star ü ü - - 

Pagurus spp. Hermit crab ü ü ü ü 

Pyura pachydermatina Sea tulip ü ü ü ü 

Zethalia zelandica Wheel shell ü ü ü ü 

   
Infaunal Results 

SCUBA transect core photographs are provided in Appendix B and were found 
to be relatively uniform across the four transects. A layer of silt was present in the 
top few centimetres of each core and the remaining substrate was dead shell 
hash. Core sample infauna are presented in Table 4. Results found that the 
number of taxa ranged from two in T2-B, T2-D, T3-B, T3-D and T4-C to eight in T4-A, 
with an overall average of four taxa. Individuals recorded in each core was also 
low with only two polychaetes identified in T2-D and another eight cores with five 
or less individuals in them. Cores with higher individual counts were comprised of 
predominantly Capitellidae polychaetes, a family of burrowing marine worms 
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often found in enriched harbour environments which are considered to be 
relatively non-selective particle feeders. The second most frequent marine 
invertebrate identified was the Terebellidae polychaetes. These are burrow and 
crevice-dwelling polychaetes common throughout NZ in soft substrates, rock 
crevices, holdfasts, and under embedded stones. The endemic marine snail, 
Roseaplagis spp. were the most abundant non-polychaete species with a total of 
17 individuals found within the 16 cores.  
 
Overall, species and taxa identified within the Site 3 core samples are common 
to exposed disturbed shorelines within the southern coast. Abundance and 
diversity were low across all four transects and the most abundant taxa, 
Capitellidae polychaetes, have likely been mobilised from soft sediment habitat 
nearby.  
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Table 4: Site 3 core infauna results from Transects 1 – 4 (T1 – T4). 

 
 

 

 

Phylum Order Family Genus/species 
T1 T2 T3 T4 

A B C D A B C D A B C D A B C D 

Annelida Polychaeta 

Capitellidae  2 1  1 2  4 1 1  22 1 3  2  

Oweniidae  1  1 2    1        1 
Scalibregmatidae  1   1  1           

Terebellidae  2  1  8   1   2  1   1 
Maldanidae   2  1       2   1   

Opheliidae     1 2    1  3      

Orbiniidae      1            
Nephtyidae          1 1    1  1 
Spionidae           1   1    

Mollusca 
Gastropoda 

Trochidae 

Roseaplagis 
artizona 

 4 2    1  1      1  

Roseaplagis 
caelatus 

   1 1 2  1  1 1 1     

Naticidae Tanea 
zelandica 

  1              

Fasciolariidae Taron mauatae        1     1    

Calliostomatidae Callistoma 
punctulatum 

 1               

Bivalvia Veneridae Tawera sp.   1              

Mesodesmatidae Paphies australis             1    

Crustacea 
Amphipoda Phoxocephalidae           1       

Lysianassidae            1      

Malacostraca Diastylidae Colurostylis 
lemurum 

   1             

Number of individuals per core 6 8 6 8 14 3 5 5 5 4 31 2 7 2 3 3 
Number of taxa 4 4 5 7 5 2 2 5 4 4 6 2 5 2 2 3 

Shannon wiener diversity index 1.34 1.23 1.57 1.76 1.26 0.64 0.5 1.6 1.4 1.4 1.03 0.68 1.48 0.68 0.64 1.11 
Shannon wiener evenness 0.97 0.89 0.98 0.98 0.78 0.92 0.72 0.99 1.01 1.01 0.57 0.98 0.92 0.98 0.92 1.01 
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4.2.3 Rock Fragment Mobilisation Results 

Site 3 sits between 13 m in the low tidal range and 15 m during the high tidal 
ranges. This site is exposed to the predominantly south western swell that comes 
through Foveaux Strait and is also exposed to the less frequently occurring south 
easterly (120 - 150°) swell which has a larger significant height (3 m) (Goss & 
Vennell, 2005; OCEL, 2021). Benthos was evidently disturbed frequently by wave 
action with shell hash and sand ridges running parallel to the shore (perpendicular 
to current movements) indicating that it is primarily influenced by the south 
western swell. The potential for mobilisation of the deposited rock fragments was 
estimated through a Stream Function Wave Calculation based on these wave 
parameters (calculations provided in OCEL, 2021). Results found that rock 
fragments ≤ 150 mm would be mobilised during this extreme wave condition 
(projected to occur < 2%) at the rock site depth of 13 m. This indicates that the 
rock fragments resulting from the blasting, estimated to be approximately 450 – 
600 mm in size, are highly unlikely to be mobilised at this site and will create a 
stable rocky reef habitat. Any rock fragments smaller than the projected 450 – 
600 mm will likely settle between the larger rock fragments. If significant wave 
heights of 3 m occur (projected to occur < 2%) any smaller rock fragments that 
have not formed a stabilised matrix with the larger ones will be of a similar 
composition to the receiving beach environment.  
 
The volume of rock fragments allowed for, 40,000 m3, will be disposed of over an 
area of 13 ha equating to an average deposit depth of 0.3 m.  The deposition 
over the area will not be uniform to that extent but the projection of the dumped 
material above seabed level could be expected to be no greater than 1 m after 
the levelling effects of wave action on isolated mounds have occurred.  In 13 -
15 m water depth CD that amount of bottom variability will not cause any 
discernible effects on wave height and focussing and will not create a surf reef 
(OCEL, 2021). 
 

4.3 Summary 

Based on the findings of this investigation and assessment, it is considered that the 
proposed Site 3 (Figure 18) is an appropriate location for the deposition of marine 
rock fragments to the seabed. The size of the area will allow for approximately 
0.5 m depth of rock deposits and the minimal faunal communities and ridged shell 
hash observed indicate that habitat is not favourable for many species and soft 
sediment benthos can be highly disturbed within this location. Furthermore, given 
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that the rock fragments will not be mobilised at this depth, the addition of marine 
rock fragments will provide a stable rocky reef habitat.  
 
The creation of ‘artificial’ reefs has long been considered a benefit to local fish 
populations as they provide hard surfaces to which algae and invertebrates such 
as barnacles, bryozoans, hydroids and bivalves attach. The accumulation of 
attached marine life in turn provides intricate structure and food for assemblages 
of fish (Bohnsack & Sutherland, 1985). Although not often monitored, artificial reef 
structures are regularly dived and recreationally fished upon and can be created 
from many different substrates. Examples of artificial reef structures identified as 
creating positive ecological values include the Rainbow Warrior vessel, the Palm 
Beach reef (https://www.facebook.com/MayorTomTate/videos/358797875322325/), 
discarded coff pots and even the recently deployed acoustic marine mammal 
moorings (Figure 19). However, despite this qualitative knowledge, few published 
quantitative studies exist within temperate habitats to further validate this. To 
address this, South Port have collaborated with e3s to complete quantitative 
subtidal monitoring of four ‘reef ballsv’ with initial processes underway to look at 
initiating this in 2021. Placement of the “reef balls” on the seabed will be the 
subject of a separate resource consent application. This subtidal monitoring 
regime at the proposed disposal site and within the harbour channel aims to 
provide documented evidence of the colonisation process of an artificial reef 
within a temperate marine environment.  
 
The blasted rock fragments from the harbour channel are marine in origin and will 
have a number of local encrusting species that may survive the blasts and 
transportation to site. The effects on the deposition sites’ fauna will be minimal as 
there are very few infaunal communities present within the current substrate and 
epifauna is predominantly mobile and transitional in nature. The addition of rock 
fragments at 13 - 15 m CD depth will provide a more stable and complex benthic 
habitat which may benefit local invertebrate and fish populations (Sherman, et 
al., 2002) and is believed to have less than minor adverse effects on the localised 
marine ecology.  
 

 
v https://reefballfoundation.org/impact 
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Figure 18: Finalised proposed rock disposal site and nearby sediment disposal site 
at Tiwai Peninsula.  

 

Figure 19: Top: Marine mammal acoustic mooring devices in Bluff Harbour 
channel after 42 days; Bottom: Discarded coff pot near Berth 8.  
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5 Physical Environmental Characteristic 
Summary 

This section provides an overview of historic and recent sampling data and 
provides physical characterisations of the affected and receiving benthic 
habitats and associated water quality. Please refer to Appendix C for the full 
South Port sediment sampling summary. Figure 20 illustrates the sampled and 
characterised areas for both soft and hard substrates.  
 

 
Figure 20: Locations of benthic habitats sampled within historic and recent 
assessments. The Berth area includes Berths 7 & 8 (7&8), Berths 5 & 6 (5&6), Berth 
3A (3A) and the Swinging Basin (SB). The Channel polygon is predominantly rock 
substrate. 

 

5.1 Dredged Material Physical Characteristics 

This section presents the sediment and rock substrate characteristics from the sites 
to be dredged. Namely, the soft sediment habitats of South Port Berths and 
Swinging Basin and rocky reef habitat within the Bluff Harbour channel entrance.  
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5.1.1 Sediment Characteristics 

Historic and recent (2014 – 2021) sediment particle size and chemistry data were 
collated and averaged for the areas where sediment is to be dredged. The 
following section provides the mean data from these last seven years of surveys. 
However, for full sediment data analysis see Appendix C, Section 3). As illustrated 
in Section 3 of this report (Figure 7); the largest soft sediment volumes to be 
dredged will be predominantly from the SB (Swinging Basin), A3A (Berth 3A) and 
A8 (Berth 8a) Zones, with approximately 40,000 m3, 23,000 m3 and 14,000 m3 total 
cut volumes, respectively. The sediment analysis shown below (particle size and 
chemistry) is representative of the top 0.2 m of surface sediment. These results are 
therefore believed to represent a highly conservative approach as the large 
majority of fine silts and contaminants are contained within this surface layer, 
rather than at depths which have not been exposed to anthropogenic inputs. As 
the proposed dredging will remove the top 0.4 – 1.0 m across the zones to be 
dredged, the additional 0.2 – 0.8 m of sediment below the sampled 0.2 m will likely 
have lower proportions of silt and land or port-based contaminants. However, as 
only the top 0.2 m of sediment has historically been sampled, this assessment 
maintained the historic sampling depth to provide for greater comparability.      
 
Sediment Particle Size Composition 
Sediment particle size composition for each of the Berth and Harbour sites 
between 2014 and 2021 is provided in Appendix C. Figure 21 provides a total 
mean of the approximately seven years of sediment particle size composition in 
the locations to be dredged. The silt/clay (≤ 63 µm) fraction is highest in Berths 5 & 
6 where tidal currents are minimal. Approximately 11,341 m3 of spoil is estimated 
to be dredged from the Berth 5 & 6 basin, which includes Zones A4,  B3/4 and B5 
combined (Table 1, Figure 7), and accounts for 9.5% of the total soft sediment 
spoil. The Swinging Basin zone was found to be primarily sands (≤ 2 mm) with 
minimal silt/clays (4.68%) which is largely representative of a natural harbour 
environment with high tidal flow evident. Berths 7 & 8 and 3A had similar particle 
size composition with approximately 20:80 silt to sand ratio at both sites and Berth 
8a had approximately 16% silt proportion. The Harbour Control Sites’ location in 
the inner Bluff Harbour allow for greater accumulation of fine silts than would be 
typically found in areas subject to greater tidal flow such as the Swinging Basin. 
Gravel (≤ 5 mm) was found to be scarce across all sites ranging from 0.96% within 
Berth 3A to 0.11% in Berths 7 & 8. No gravel fraction was found in the Swinging 
Basin site.   
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Sampling surveys in 2019 and 2021 effectively captured the effects of a 
maintenance dredge of 40,000 m3 from the berth pockets. The dredge material 
was largely composed of berth-sourced finer silts and was completed under 
existing resource consent with no requirements for monitoring nor tidal dredging 
constraints. Sediment sampling results in Appendix C (Figure 3) show a minor 
increase of < 2.7% in the silt composition at the Harbour Control Site between 2019 
and 2021. This is less than the 5.7% increase in silt proportion evident between 2018 
and 2019 which coincided with very little dredging occurring due to the 
decommission of South Ports’ dredge.  
   
The total silt volume, based on the silt proportions from sediment coring in the 
areas to be dredged, equates to approximately 18,614 m3 or 15% of the total 
volume proposed to be dredged. If the entire silt proportion across all zones were 
to be accumulated, it would represent approximately 11.5 TSHD barge loadsvi or 
4.5 - 5 daysvii of dredging silts in total. The highest volume of silt proposed to be 
removed from an area is from the Berth 5 & 6 basin with total sediment (sand and 
silt) volume of 5,566 m3, which equates to 3.5 TSHD barge loads or 1.5 days of 
dredging. The estimated silt volumes are likely to represent worst case scenario as 
the sediment compositions analysed are representative of the surface 0.2 m of 
sediment. Sediment deeper than this is likely in a more natural state with larger 
grain-size, as it has not been exposed to anthropogenic inputs. 
    

 
vi Based on the TSHD load capacity volume of 1,600 m3. 
vii Based on 3,600 - 4,000 m3 being removed daily (Ron Heijkoop, Dutch Dredging, pers. comm. April 
2021).  
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Figure 21: 2014 to 2021 averaged particle size composition data for South Port 
Berths, Swinging Basin and Harbour Control Sites. Silt/clay is ≤ 63 µm, sand is ≤ 2 
mm, and gravel is ≤ 5 mm. Sediment data represents 0.2 m surface layer.  

Sediment Chemistry  
Sediment samples within South Port berths and a nearby harbour control site have 
been annually analysed for contaminants since 2014. Samples are tested for 
heavy metals, total organic carbon (TOC), phosphorus, tributyltin (Tbt) and 
polycyclic aromatic hydrocarbons (PAH). A full sediment summary report is 
provided in Appendix C and is summarised in the following section.  
   
The ANZG (2018) guidelines were used to assess and interpret the results of the 
sediment analysis, where applicable. These guidelines present default guideline 
values (DGV) and upper guideline values (GV-High) as two threshold levels under 
which biological effects are predicted. The lower threshold indicates a possible 
biological effect, while the upper threshold (GV-High) indicates a probable 
biological effect. These trigger values are conservative criteria for water or 
sediment quality that, if complied with, should ensure environmental values are 
protected. The intent of these threshold values is to act as a trigger value for  more 
intensive assessments if they are exceeded.  
 
Sediment was analysed for total organic carbon (TOC) and phosphorus (P) 
concentrations (Table 5). Neither of these analytes have associated DGV 
guidelines however TOC levels tend to correlate with factors causing ecological 
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stress. Generally, benthic species and biomass decrease as TOC levels become 
high (i.e. above 3.5 g/100 g) due to the stronger binding of contaminants to TOC 
(Hyland, et al., 2005). TOC concentrations were well below the ecological stressor 
level of 3.5 g/100 g at all sites with means ranging from 0.09 g/100 g at the 
Swinging Basin to 0.78 g/100 g at Berths 5 & 6. Berths 5 & 6 have the highest historic 
concentrations with the maximum TOC level found to be 1.096 g/100g in 2014 
(Appendix C; Figure 5). Phosphorus levels were higher in the berth sites than the 
Swinging Basin and Harbour Control Sites (Table 5). Berths 7 & 8 have shown 
increasing phosphorus concentrations over time as the seabed erodes at this site 
(Appendix C; Table 6) alluding to legacy phosphates from historic land use in this 
area as opposed to benthic accumulation from port-based activities. 
 

Table 5: 2014 to 2021 mean total organic carbon (TOC) and phosphorus sediment 
results for South Port Berth, Swinging Basin and Harbour Control sites. 

 Berth 3A Berths 5&6 Berths 7&8 Berth 8a Swinging 
Basin 

Harbour 
Control 

TOC (g/100 g) 0.23 0.78 0.48 0.36 0.09 0.19 

Phosphorus 
(mg/kg) 708 1,346 4,285 2,683 358 347 

 
All heavy metal concentrations for Bluff Harbour sediment samples collected 
between 2014 and 2021 have been found in concentrations less than the ANZG 
(2018) DGV threshold (Appendix C, Figure 7). Heavy metal concentrations are 
fairly consistent over the seven years within the berths although some variability in 
cadmium and zinc concentrations have been noted, however, no overall trend 
is apparent. Berths 5 & 6 show consistently higher contaminant concentrations 
which is likely due to the lack of tidal current velocities at this site (Figure 22). 
Approximately 11,341 m3 of spoil is estimated to be dredged from the Berth 5 & 6 
basin which will account for 9.5% of the total soft sediment spoil. The Swinging 
Basin and Berth 3A sites are comparable to the Harbour Control Site with regards 
to heavy metal contaminant concentrations and account for 39% and 22% of 
total dredged material, respectively.   
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Figure 22: 2014 to 2021 averaged heavy metal sediment results for South Port Berth, 
Swinging Basin and Harbour Control Sites (As: arsenic; Cd: cadmium; Cr: 
chromium; Pb: lead; Hg: mercury; Ni: nickel; Zn: zinc). Zn DGV value is 200 mg/kg. 

 
Tributyltin (Tbt) is tested for annually within the South Port berths where inputs of 
antifoul paint from vessels are possible. All detected Tbt levels were normalised to 
1% organic carbon (mg/kg OC) as the concentrations of Tbt (as an organotin 
compound) in the organic fraction of sediment is more relevant than dry weight 
concentrations with regards to assessing adverse ecological and biological 
effects. Table 6 shows that Tbt levels have exceeded the ANZG (2018) DGV 
threshold levels on six occasions since 2014 and exceed the GV-High threshold on 
two occasions, predominantly at Berth 8a, which is situated 20 m directly out from 
Berth 8 (Figure 7; Zone A8). All exceedances, with the exception of 2019, have not 
been consistent across replicate and duplicate samples, suggesting these levels 
are most likely attributable to discrete particles of antifoul paint. In 2019 two 
samples at Berth 8a exceeded the DGV threshold with 0.038 and 0.129 mg/kg OC 
(average of 0.567 mg/kg OC), indicating that these elevated levels may have 
been ambient and could be attributable to discrete particles of antifoul paint 
coupled with low levels of TOC within these samples which also add to the 
elevated normalised Tbt levels. Berth 3A, Swinging Basin, Disposal and Disposal 
Control sites were tested for Tbt in 2021 and all results were reported below the 
laboratory limit of detection of 0.001 mg/kg (Appendix C; Figure 8). 
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Table 6: Tributyltin (Tbt) Results (mg/kg OC). N.B. Only sites that had Tbt present 
within a sample are included in the table.  

Year 

Berths 5&6 Berths 7&8 Berth 8a ANZG (2018) 

SS1 SS2a SS2b SS1 SS2a SS2b SS1 SS2a SS2b DGV 
GV-

High 

2014 0.004 0.020 0.004 0.004 0.004 0.006 0.004 0.004 0.004 

0.009 0.07 

2015 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.01671 0.004 

2017 0.004 0.007 0.008 0.004 0.0081 0.004 0.004 0.0111 0.0581 

2018 0.004 0.006 0.008 0.004 0.01251 0.00791 0.004 0.004 0.004 

2019 0.001 0.001 0.001 0.001 0.001 0.001 0.0381 0.0031 0.1291 

2021 0.001 0.001 0.001 0.001 0.002 0.002 0.001 0.082 0.002 

Notes: 
Blue shading refers to laboratory limit of reporting. 
1 Samples had very low levels of TOC (≤0.3 g/100g). 
* Red font indicates exceedance of DGV threshold. 
* Red square indicates exceedance of GV-High threshold. 

 
Polycyclic aromatic hydrocarbon (PAH) concentrations have remained below 
ANZG (2018) DGV guidelines since monitoring began in 2014 (Appendix C; 
Table 5). Berths 5 & 6 can sometimes exhibit slightly elevated PAH levels which is 
likely attributable to the lack of tidal flushing and finer sediment particles observed 
at this site. Overall, there is no evidence to suggest the current PAH contaminant 
levels are likely to cause an effect to the ecology in the vicinity of the berths. 
 

5.1.2 Rock Characteristics 

The rocky outcrops present in the Bluff Harbour shipping channel primarily consist 
of dense basalt bedrock, overlain by fragmented sections from previous channel 
deepening and blasting campaigns in the 1980’s. These basalt rock fragments are 
sizeable enough to remain steadfast in the swift tidal channel and provide hard 
substrate habitat for marine species. The subtidal section of underlying bedrock 
directly adjacent to the harbour channel entrance looks to be, at a minimum, 
350,000 m2. This section of bedrock extends from Tiwai Point and the sandy shore 
terminating at the Tiwai Wharf on the northern side of the channel, and 
Fisherman’s wharf and the southern end of Argyle’s Beach on the Bluff Township 
side of the channel. The channel benthos comprises entirely of bedrock and/or 
rock fragments with minimal pockets of soft substrate present. This is due to the 
strong tidal currents at this location suspending and removing any soft sediments.  
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5.2 Disposal Site Sediment Characteristics 

5.2.1 Sediment Disposal Site 

Sediment samples were collected at South Port’s Spoil Disposal Site and 
associated Disposal Control Site in February 2020 as part of South Port’s Coastal 
Permit 201285 (Conditions 5 & 6) and resampled in January 2021 to inform South 
Port’s Capital Dredging AEE. This follow-up sampling in 2021 aimed to assess any 
longer-term changes in sediment particle size composition due to a one-off 
dredging campaign in April 2020. The dredging campaign removed 
approximately 40,000 m3 of spoil primarily from the South Port berth zones (i.e., 
finer sediment areas) and deposited this spoil at the Disposal Site over 4 weeks. 
This dredging campaign was undertaken by the trailer hopper suction dredge 
(THSD), Albatros. Benthic SCUBA diving investigations carried out in February 2020 
(Miller, 2020) and again in January 2021 (Appendix C; Section 3.1.1) found no 
evidence of sediment mounding from spoil disposal despite the spoil deposition 
(Figure 23). Analysis (particle size and chemistry) was completed for the surface 
0.2 m of sediment.  
 

 
Figure 23: Image of Disposal Site captured from benthic video taken January 2021. 
Red algae drifts are evident in the background.  
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Sediment Particle Size Composition 
Figure 24 illustrates the mean particle size composition found within the Berths and 
Swinging Basin compared to the outer harbour sites (Disposal and Disposal Control 
sites). The Disposal Control Site illustrates the similarity between the Disposal Site 
and the natural sediment characteristics within a nearby similar habitat with no 
dredge spoil disposal. The Berths Site exhibits the largest mean composition of 
silt/clay (27%), followed by the Swinging Basin (5%), Disposal (2%) and Control Site 
(4%). Despite the historic and ongoing deposition of the finer silt particles from the 
Berth Sites to the Disposal Site, particle size analysis shows that these silts are being 
mobilised and are not accumulating at this site, nor the nearby Control Site.  
 

 
Figure 24: Averaged particle grain-size composition for Berths (Berths 3A, 5&6, 7&8 
and 8a), Swinging Basin, Disposal and Disposal Control Sites.   

Silt/clay, sand and gravel size class percentages at the Disposal Site and the 
Disposal Control Site were assessed for statistically significant changes in 
composition percentage between 2020 and 2021. A paired t-test was used to 
calculate the p-values at the 95% confidence interval for both sites. Results 
indicate no significant changes were observed between the 2020 and the 2021 
sediment compositions (Table 7). Minor increases in the silt/clay compositions of 
samples were noted in 2021 after the deposition of 40,000 m3 across the samples 
and changes to the sand and gravel composition of the Disposal Control Site from 
2020 to 2021 is evident (Figure 25), although not statistically different (>0.05). The 
Disposal Site had a mean silt to sand proportion of 1:99 in 2020 and 3:97 in 2021. 
The Disposal Control had a mean silt to sand proportion of 1:99 in 2020 which 
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increased within both silt and gravel compositions to a ratio of 7:83:10 
silt:sand:gravel in 2021. 
 

 
Figure 25: Particle grain-size composition for sediment samples from the Disposal 
and Disposal Control Sites in 2020 and 2021. 

Table 7: p-values for sediment composition comparison between 2020 and 2021 
(p<0.05 = significant change). 

Site Silt/Clay  
≤63 µm 

Sand 
≤2mm 

Gravel 
≤5mm 

Disposal 0.1042 0.1042 n/a 
Disposal Control 0.1837 0.0652 0.0652 

 
Sediment Chemistry 
All TOC concentrations are below the ecological stress threshold level of 
3.5 mg/kg (Hyland, et al., 2005) and were below laboratory reporting limits at the 
Disposal Control Site. Phosphorus concentrations are higher at the Disposal and 
Disposal Control sites than in the Swinging Basin, however as phosphorous does 
not have any guideline values in marine sediment these levels do not indicate 
sediment contamination.  
 

Table 8: 2014 to 2021 mean total organic carbon (TOC) and phosphorus sediment 
results for South Port Berths, Swinging Basin, Disposal and Disposal Control sites. 

 Berths Swinging Basin Disposal Disposal Control 

TOC (g/100g) 0.46 0.09 0.07 <0.01 

Phosphorus (mg/kg) 2255 358 778 556 
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Heavy metal concentrations show that higher contaminant levels are generally 
found in the Berths Site compared to the Swinging Basin and outer harbour sites, 
with the exception of arsenic which is higher at the Disposal and Disposal Control 
sites (Figure 26). However, despite the regular deposition of South Port’s berth spoil 
at the Disposal Site, there is little difference noted between this site and the nearby 
Disposal Control Site. This indicates that the sediment spoil from the harbour is 
being mobilised from the Disposal Site and is not causing significant sediment 
contamination at this site, nor the nearby Disposal Control Site. Arsenic 
concentrations at the Disposal Site in 2020 came close to exceeding ANZG (2018) 
DGV thresholds and in 2021 did exceed DGV threshold at the Disposal Control Site 
with a concentration of 20.3 mg/kg (Appendix C; Figure 7). This result is the only 
heavy metal exceedance of the DGV threshold since sampling began in 2014 
both inside and outside of the harbour. Interestingly, the Disposal Site which had 
been higher in 2020 was significantly reduced in 2021 after the deposition of 
40,000 m3 of berth sediment spoil. These results, although somewhat limited given 
the lack of historic data at the non-berth sites, in conjunction with the steady and 
reasonably low concentrations found within the berth pockets appear to be 
occurring from sources outside of South Port operations. This could potentially be 
attributed to nearby industrial activities and outfalls from the NZ Aluminium Smelter 
(NZAS) on the Tiwai Peninsula.  
 
The Disposal and Disposal Control sites were tested for Tbt in 2021 and all results 
were reported below the laboratory limit of detection of 0.001 mg/kg 
(Appendix C; Figure 8). 
 
PAH analysis of the Disposal and Disposal Control sites showed concentrations all 
well below ANZG (2018) DGV (Appendix C; Table 5). All samples from the Disposal 
Control Site were below the laboratory reporting limit of 0.001 and only samples 
from 2015 and 2021 had PAH values above the reporting limits, although still well 
below DGV, within the Disposal Site.   
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Figure 26: 2014 to 2021 mean heavy metal sediment results for Berths, Swinging 
Basin, Disposal and Disposal Control sites (As: arsenic; Cd: cadmium; Cr: 
chromium; Pb: lead; Hg: mercury; Ni: nickel; Zn: zinc). DGV values for Cr, Cu Pb 
and Zn are 80, 65, 50 and 200 mg/kg, respectively.  

 

5.2.2 Rock Disposal Site 

The findings of the rock disposal site investigation and assessment in Section 4, 
show that the sediment type at this location is predominantly dead shell hash 
overlain by fine (< 500 µm) silts and sands. Sections of the site exhibited thick shell 
hash ridges which were clearly wave generated. The overlying silty sand sediment 
was variable in depth from < 1 cm to 3 cm and based on its’ characteristics, is 
most likely to originate from the nearby sediment spoil disposal site and Bluff 
Harbour. 
 

5.3 Water Quality and Processes 

5.3.1 Bluff Harbour 

Water clarity was assessed using a secchi disc at eight locations within the harbour 
in April 2021 (Figure 27). This method was used as water clarity and by association, 
light availability, represents the primary factor influencing seagrass growth and 
productivity, which in turn has been identified as being the most sensitive 
ecological receptor within Bluff Harbour (Robertson, et al., 2004; Stevens & Clarke, 
2004; NIWA, 2013).    
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Turbidity, temperature and dissolved oxygen was also measured during this 
assessment, however unfortunately the turbidity meter was found to be faulty, 
and the data was not recorded accurately. Although unfortunate to not 
complete a local calibration for the light availability and turbidity relationship in 
this instance, the water clarity results found that a range between 2 and 2.5 m 
water clarity was observed at all sites during this survey. Further field sampling 
would allow for a local calibration to be ascertained.   
 
Three months of water quality sampling between May and August 2016 was also 
undertaken by Southern Waterways on behalf of ES at the town wharf near South 
Port (Table 9). Results found that the mean water temperature during this time was 
9.3° Celsius, mean turbidity was 1.7 NTU, mean dissolved oxygen was 9.23 g/m3, 
and mean total suspended solids was 3.92 g/m3, with a range between 11.4 and 
1.3 g/m3.   
   
No other specific water quality sampling and analysis was undertaken as part of 
this assessment. In general, water quality in Bluff Harbour will be affected by a 
range of anthropogenic inputs, port activities and adjacent historic and current 
land use. High velocity tidal movements and no significant riverine inputs into the 
harbour and a 2 m variance of water exchange with the open ocean will 
maintain a relatively high standard of water quality.  
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Figure 27: Water clarity sites assessed in April by secchi disc.  

Table 9: Discrete water quality results from Bluff Harbour at Town Wharf (sourced 
from ES).  

Date 
sampled 

Temp (°C) pH 
Suspended 
solids (Total) 

(g/m3) 

Dissolved 
oxygen 
(g/m3) 

Turbidity 
(NTU) 

31-May-2016 10.90 8.00 3.80 7.98 1.05 

10-Jun-2016  10.80 7.90 11.40 9.00 1.20 

17-Jun-2016  - 8.00 4.00 8.76 1.63 

24-Jun-2016  12.60 8.00 2.70 8.60 1.11 

01-Jul-2016  - 7.90 3.20 9.40 1.20 

07-Jul-2016  - 8.00 2.60 9.23 1.43 

18-Jul-2016  7.90 8.00 2.70 9.46 1.74 

25-Jul-2016  7.80 7.90 5.50 9.40 4.40 

02-Aug-2016  7.00 8.20 3.90 9.81 3.40 

08-Aug-2016  8.00 8.00 3.80 9.75 1.35 

17-Aug-2016  8.90 8.10 2.50 9.55 1.32 

23-Aug-2016  9.70 8.10 1.30 9.72 0.81 

31-Aug-2016  9.50 8.20 3.60 9.39 1.46 
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Studies completed by Morris (1984) established that based on the tidal prism and 
cross-sectional area the harbour entrance was ‘erosional’. This indicates that the 
entrance is self-scouring and high sediment transport rates could occur through 
it, both into and out of the harbour basin (OCEL, 2021). Raw data from an Acoustic 
Doppler Current Profiler (ADCP) by Ross Vennell and Chris Old of the Department 
of Marine Science, University of Otago in 1998 showed flows of up to 6 knots 
(3 m/sec) were observed at the surface in the harbour entrance.  Peak flows near 
the bottom in the entrance channel were 4 knots (2 m/sec).  The ADCP study also 
picked up the circulation patterns in the harbour entrance.   
 
The Coastal Processes Assessment completed by OCEL (2021) describes the tidal 
currents within the Bluff Harbour. These are summarised as follows; the tidal 
currents are strongest in the constricted entrance throat and in the channel 
sweeping past the Tiwai Wharf. The strong tidal flow through this constricted 
harbour entrance throat generates a tidal vortex reverse flow in the swinging 
basin as the harbour widens out because of the concentration of the flow along 
past the Tiwai Wharf. Slack water in the entrance channel is typically less than 1 
hour and can be only 15 minutes during the low slack tide.  The current speeds 
drop off with distance from the entrance.   
 
The natural channel curves around to line up with the narrow entrance to Awarua 
Bay.  The distance, the flow path length, from the harbour entrance to the 
entrance to Awarua Bay is of the order of 12 km.  The tidal excursion distance, 
(i.e., the distance a particle carried through the entrance on an incoming tide 
before the tide turns and the particle is swept back out) is likely less than the 12 km 
distance to the entrance to Awarua Bay. For incoming seawater to reach Awarua 
Bay to affect a tidal exchange would take several tidal cycles. 
 
The outgoing tidal currents are, as shown by the Oceanum Calypso Science 
study, primarily concentrated in the harbour approach channel seaward of the 
entrance – the South channel referred to in the following section - sweeping 
around the Bluff Hill shoreline.  The incoming tide does not show the same 
concentration with significant contributions from the North channel. 
 

5.3.2 Foveaux Strait 

Foveaux Strait covers approximately 2500 km2, separating the southern coast from 
Stewart Island with depths ranging between 15 – 50 m (McLintock, 1966). It lies 
adjacent to the Subtropical Convergence Zone (STCZ) which separates 
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subtropical water in the north from subantarctic water to the south which strongly 
influence its physical and nutrient gradients. The Strait is well known for strong and 
constant currents, rich nutrient and high-quality water which provides for a highly 
productive area supporting large numbers and varieties of species and habitats 
(Vincent, et al., 1991; Michael, 2010). Riverine and estuarine inputs to Foveaux 
Strait which influence the spoil disposal marine environment include the Waiau 
River and lagoon, the Aparima River and New River Estuary, which drain largely 
anthropogenically modified catchments. Water quality data collected near 
Ocean Beach (located at the western end of the Motupōhue mātaitai) within 
coastal Foveaux Strait between 2002 and 2012 shows a temperature range of 
10.7° C with the warmest being 19.7° C in February 2008 and coldest being 9° C 
in July 2007 (Appendix D). pH remains fairly consistent with a mean pH of 8 and a 
range from 7.8 to 8.3. Surface total suspended solid (TSS) concentrations appear 
to fluctuate widely with maximum TSS levels recorded at 130 g/m3 in April 2003 
and minimum TSS levels recorded at 2 g/m3 in February 2005. Mean TSS 
concentrations were found to be 22 g/m3 over the 10 years sampled with a 
median of 9 g/m3.  
 
Disposal Site 
The maximum current speeds at this site are 0.6 m/sec at the seabed (6 – 7 m 
depth), and the average velocities are much less (Appendix F). Wave action is 
more likely to be the principal determinant of sediment mobility. 
 
The Tiwai Peninsula or Toetoes Bay (as it is referred to in OCEL, 2021), is exposed to 
waves from the south east direction, 120-150° and these waves will have an 
inclination to the shoreline generating a littoral drift to the west which will be 
strongest for waves from the ESE direction. Sediment disturbed by wave action, 
either as bedload or in suspension, will be moved east along the Tiwai Peninsula 
or west into the tidal maw of the harbour entrance.  Depending on the state of 
the tide, sediment will either be sucked into and swept through the harbour 
entrance or swept seawards down the south channel and out into Foveaux Strait 
(OCEL, 2021). 
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6 Marine Habitats and Values 

6.1 Soft Sediment Habitats 

6.1.1 Infauna  

Infaunal core sampling was undertaken within the Disposal and Disposal Control 
sites in February 2020 and again in January 2021 after the disposal of 40,000 m3 of 
berth sediment spoil. Berths 3A, 5 and 8a, the Swinging Basin, and Harbour Control 
sites were also sampled in January 2021. The methods and results of this sampling 
is provided in Appendix C (Section 3.4) and is briefly summarised below. No 
Threatened or At Riskviii marine invertebrate species were identified within the 
results of this sampling.  
 
Bluff Harbour Dredging Sites 
Berth 3A 
Berth 3A is a non-dredged, relatively unmodified site in the outer harbour and 
showed similar characteristics to the Harbour Control Site whereby total diversity 
and density is low and the community is dominated by Capitellidae polychaetes. 
This area experiences moderate to high tidal flow.     
 
Berth 5 & 6 Basin 
The Berth 5 and 6 basin was also found to have low diversity with an average of 3 
taxa and relatively low densities of infaunal communities. Infaunal communities 
were dominated by Capitellidae polychaetes which are common in muddy and 
slightly enriched harbour environments. This site is regularly disturbed by 
maintenance dredging activities and has limited current flow. The sensitivity of 
infaunal species within these sites was found to be low.  
 
Berth 8a 
Multivariate community analyses showed Berth 8a exhibited the highest 
abundance and taxa richness of all the sites with a mean of 104 individuals (S.E. = 
26.5), 12 taxa and a high infaunal density of 13,248 individuals/m2. Polychaetes 
were the most numerous at this site with high numbers of individuals in the 
Spionidae, Oweniidae and Capitellidae families. Ampelisca spp. amphipods and 
the razor mussel Solemya parkinsonii were also found in moderate numbers. This 

 
viii in accordance with NZ Threat Classifications from Freeman, et al., (2013). 
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site was found to have the largest abundance of bivalves and gastropods within 
the harbour. Tidal velocity is lower at this location than the other harbour sites, with 
the exception of Berths 5 & 6.   
 
Swinging Basin and Northern Channel 
Infauna in the Swinging Basin and channel was found to be dominated by deposit 
feeders such as polychaetes and roundworms in a study completed by Cawthron 
in 2004 (Stevens & Clarke, 2004). Based on sampling completed in 2021, infaunal 
communities in these sites exhibited the lowest diversity (average of 3 taxa) and 
densities (732 individuals/m2) of all sites, with predominantly only Capitellidae 
polychaetes found in numbers greater than one per sample. This site exhibits high 
tidal flow and is regularly disturbed by natural processes such as storm events.  
 
Harbour Control 
This site exhibited moderate infaunal densities with 3,854 individuals/m2 and had 
a range of polychaetes in moderate numbers. The only bivalve found at the 
Harbour Control was the southern tuatua, Paphies donacina, which is likely due 
to its burrowing ability as this site experiences high tidal flow. 
 
Disposal and Disposal Control Sites 
Infauna within the sediment Disposal Site in 2020 was largely characterised by 
wheel shells, Zethalia zelandica, polychaetes and amphipods. Diversity within this 
site has been steadily moderate between the years of monitoring (2008, 2020 and 
2021) at this site  and is considered to be representative of a coastal sandy habitat 
in this region (Dunmore & Barter, 2008; Miller, 2020). Infaunal communty densities 
decreased between the 2020 and 2021 sampling events, likely in response to the 
disposal of 40,000 m3 of spoil, with mean densities of 1,051 individuals/m2 and 
860 individuals/m2, respectively. However, a paired t-test showed the difference 
between 2020 and 2021 abundance was not significant at 95% CI (p=0.62). 
Predominant differences between the years were the absence of Z. zelandica in 
all 2021 samples, compared to 17 found within the four 2020 samples; and a 
reduction in Spionidae polychaetes in 2021. 
  
The Rock Disposal Site is largely characterised by low biodiversity, consisting 
primarily of  Capitellidae and Terebellidae polychaetes and the endemic marine 
snail, Roseaplagis spp. This likely reflects the unstable and frequently disturbed 
nature of this habitat.  
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The Disposal Control Site (see Figure 20) exhibited large numbers of brachiopoda 
in 2020. Brachiopod beds have been identified by the Ministry for the Environment 
as a sensitive biogenic habitat. Brachiopods occur throughout New Zealand at 
all depths from the intertidal to the abyss, predominantly attached to hard 
substrates of rock, gravel or shell debris in areas of significant water movement 
(NIWA, 2013). The 2021 Disposal Control samples had a mean infaunal density of 
3,758 individuals/m2 which was higher than the 2020 samples with a mean density 
of 1,911 individuals /m2. A paired t-test showed the difference in Disposal Control 
2020 and 2021 abundance was not significant at 95% confidence interval (CI) 
(p=0.12).  
  
Infaunal Summary 
The Berth sites appear to have similar or greater infaunal diversity and densities 
than nearby ‘natural’ environments (such as the Swinging basin and Harbour 
Control). This may be attributable to slight enrichment being present in the berth 
sites (i.e. Berth 8a) which could allow for a ‘fertilisation’ effect within infauna 
communities. However, given the low infaunal densities and diversity present at 
Berth 3A (which has little to no port activity) and the Swinging Basin, strong tidal 
currents and erosion/frequent suspension of soft sediments may also be a factor.  
 
The Disposal Site exhibited a reduced infaunal community and a reduction in Z. 
zelandica between the 2020 and 2021 sampling events, in response to the 
disposal activities carried out in April 2020. However, all infaunal species found at 
this site were common in nearby environments, had low sensitivity to changing 
environments, and were not significantly reduced. Therefore, it is anticipated that 
infaunal communities at this site will recover to be similar to the pre-dredging 
abundance and diversity within a year of the deposition (notwithstanding 
significant changes to environmental conditions at the site).  
 
The prevalence of brachiopods and the increase in infaunal densities in 2021, 
after the deposition of 40,000 m3 in April 2020, indicate that the Disposal Control 
Site is not significantly influenced by the deposition of fine sediments at the nearby 
sediment Disposal Site. 
 

6.1.2 Epifauna 

Bluff Harbour Dredging Sites 
The South Port berths and Swinging Basin are predominantly characterised by 
turret shells (Maoricolpus roseus), hermit crabs (Pagurus spp.), and foliose red 
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algae (Figure 28). Sand flounder (Rhombosolea plebeian), and blue cod, 
(Parapercis colias), are also present within this area and were observed during 
diving surveys carried out in January 2020 and 2021 (Figure 29). Little to no 
epifauna has been observed in the vicinity of the inner berths (Berths 5 & 6) during 
annual seabed and wharf monitoring carried out by e3s (e3Scientific Ltd, 2019) 
nor during dive surveys in 2021. As this is a highly disturbed soft sediment habitat, 
these epifaunal species are not considered to be sensitive to physical disturbance 
activities. A 200 m epifauna dredge at the southern end of the Swinging Basin 
found a mixture of green, red and brown algae, hermit crabs (Pagurus spp.), 
masking crabs (Notomithrax peronii), chitons, sea stars (Coscinasterias muricata 
& Patiriella sp), and ascidians. No bivalves or gastropods were present (Figure 30). 
 
Soft sediment benthic habitats outside of the dredging footprint within the inner 
harbour and Awarua Bay include the At Risk – Decliningix seagrass (Zostera 
muelleri), sponges, and productive intertidal sand flats utilised by avifauna (Figure 
28). Seagrass habitats are predominantly estuarine and near-shore in New 
Zealand which means that seagrass is particularly vulnerable and sensitive to 
anthropogenic disturbance, such as sedimentation, associated with catchment 
land-use activities and coastal development. Loss of seagrass habitat can mean 
loss of estuarine and coastal ecosystem productivity, which can reduce species 
diversity and consequently changes in community structure and ecosystem 
functioning (Turner & Schwarz, 2006). Within Bluff Harbour the seagrass beds are 
primarily located in water depths of 0 – 4 m CD depth and in areas of high tidal 
flow (Figure 28). This distribution is likely due to seagrass’ high photosynthetic 
requirement which is a primary factor influencing growth and productivity 
(Duarte, 1991). Seagrass is particularly vulnerable to changes in light availability 
and fine silt sedimentation during their flowering and reproductive periods (Turner 
& Schwarz, 2006). Ismail (2001) recorded flowering shoots in December and March 
in Otago Harbour, which roughly aligns with findings from a comprehensive study 
completed by Ramage and Schiel (1998, 1999) which described flowering and 
reproductive patterns for seagrass on the Kaikoura Peninsula. Although seagrass 
beds in Bluff Harbour have not been well studied, based on intertidal and subtidal 
habitats in NZ, it can be inferred that the flowering and reproductive period in 
Bluff Harbour is shorter than northern NZ counterparts and would occur roughly 
between December and March.    
 

 
ix Conservation status from de Lange, et al. (2017). 
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Figure 28: Biotype features present within Bluff Harbour (from Stevens & Clarke, 
2004). 
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Figure 29: Top left-Berth 3A; Top right-Swinging Basin; Middle-Berth 8a; Bottom left-
Berths 5&6; and Bottom right-Berths 7&8. 
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Figure 30: Swinging Basin 200 m epifaunal trawl contents.  

Disposal and Control Sites 
The Sediment Disposal Site is dominated by drift red algae, with sea tulips (Pyura 
pachydermatina), hydroids, bryozoans, sponges, masking crabs (Notomithrax 
peronii) and polychaete taxa also present to a lesser extent. Given that this site 
has been utilised as South Port’s sediment spoil deposition site for a number of 
years, the taxa present recolonise and persist within a highly disturbed site. Three 
200 m research dredges in January 2021 (post-dredge spoil disposal of 40,000 m3) 
found reduced epifaunal diversity; however, hydroids, bryozoans, sea tulips, sea 
centipedes, hermit crabs (Pagurus spp.), wheel shells Z. zelandica (which was 
absent from all 2021 infaunal cores), sand dollars (Fellaster zelandiae), cockles 
(Austrovenus stutchburyii) and a juvenile rock lobster (Jasus edwardsii) were 
recorded within the trawls.  
 
The Rock Disposal Site largely contained Z. zelandica, amongst dead shell hash. 
Also observed within the site was an octopus (Macroctopus maorum), small free-
floating sea tulips, sea stars (Coscinasterias muricata), hermit crabs, a sand 
flounder (Rhombosolea plebeia) and a rough skate (Zearaja nasuta). Epifauna 
recorded at this site are all mobile species which is most likely due to the instability 
of the soft sediment habitat due to wave action.    
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The Disposal Control Site epifauna is dominated by sea tulips. Also evident in lesser 
abundance are sand dollars, hermit crabs, masking crabs, bryozoans, sponges, Z. 
zelandica, and wedge shells (Myadora striata). Minimal algae assemblages are 
present within the Disposal Control Site, with only drift red algae and Ulva spp. 
noted. This site is indicative of an undisturbed soft sediment habitat with a greater 
proportion of non-mobile species evident than is present at the Disposal Site. 
Similar epifauna assemblages were found in the January 2021 research trawls. 
 

6.2 Rock Habitats 

6.2.1 Bluff Harbour Channel Entrance 

A rock high-energy habitat is present in the middle of the main entrance to Bluff 
Harbour at a depth of 6 – 8 m. This habitat is characterised by areas of clean 
gravel/cobble intermittently dispersed between areas of bedrock. Algal 
coverage across the area varies from high densities where bedrock is present, to 
no coverage in gravel/cobble substrate (Figure 31). Dense algae beds on the 
relatively flat bedrock present in the channel consist of a mixed assemblage of 
predominantly soft algae dominated by Caulerpa brownii, but also containing 
several smaller foliose brown and red algae and sea tulips (Pyura spp.) (Stevens 
& Clarke, 2004). The bedrock itself supports a variety of common rocky habitat 
species including cushion stars, sea tulips, sponges, topshells, brittle stars, 
wandering anemones, kina, paua and coralline algae. Several species of fish are 
known to be present including greenbone (Odax pullus; Least concernx), blue 
cod (Parapercis colias; Least concern), wrasse (Labridae spp.), and red moki 
(Cheilodactylus spectabilis) (Stevens & Clarke, 2004).  
 
In the shallower edges of the harbour entrance channel (3 – 6 m) a brown algae 
biotype is present on both sides of the harbour entrance, predominantly on 
boulder habitat. This algal assemblage is dominated through the water column 
and at the sea surface by the bladder kelp Macrocystis pyrifera, while at the 
seabed a mixture of Marginariella, Carpophyllum, Ecklonia and small quantities 
of Durvillaea are present. No green algae were obvious in this biotype (Stevens & 
Clarke, 2004). The seabed beneath the algae cover supports common rocky 
habitat species similar to the deeper section of harbour channel. Paua are 
abundant on the Bluff Township side of the harbour entrance, particularly at 

 
x All fish Threat Classifications based on IUCN 3.1. 
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Argyle Beach which is noted as a productive area for paua with regular 
recreational take of this species.  
 
On the Tiwai side of the harbour entrance a Brown and Red algae biotype is 
present at a depth of 3 – 6 m. This habitat consists of a mix of species, including 
foliose brown and red algae, sea tulips and brown algae Marginariella, 
Carpophyllum, Ecklonia present above foliose reds and browns. Beneath the 
algae common rocky habitat species including cushion stars, sponges, topshells, 
paua, anemones, kina and coralline algae are present and fish species include 
greenbone, blue cod, red moki, triplefin species and spotties (Notolabrus 
celidotus; Least concern) (Stevens & Clarke, 2004). 
 
Appendix E contains further survey images of proposed blasting locations 
completed in May 2020.  
 

 
Figure 31: Example of surveyed rock outcrop sites proposed to be blasted 
(Locations 40 and 27 – highlighted in red). 

 

6.2.2 Motupōhue Mātaitai  

The Motupōhue Mātaitai was established in 2014 and covers 7.3 km2. It is a high 
value rocky shore habitat. Mussels and barnacles occur in the intertidal zone 
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above substantial southern bull kelp (Durvillaea antarctica) beds which provide 
canopy and cover for highly valued paua (Haliotis spp.) beds in addition to blue 
cod (Parapercis colias) and rock lobster (Jasus edwardsii) nurseries (Stevens & 
Robertson, 2011). The wider coastline and offshore seabed forms part of the local 
rock lobster and blue cod fishery which are most likely supplemented by the 
mātaitai. Fur-seals may be seen on rock promontories or outcrops, along with the 
occasional yellow-eyed penguin at Lookout Point. 
 

6.3 Sharks 

Sharks are highly migratory species and are generally more prevalent around Bluff 
Harbour and Foveaux Strait during the summer months. The Not Threatened 
broadnose sevengill (Notorhynchus cepedianus) and spiny dogfish (Squalus 
acanthias) commonly feed in soft bottom subtidal bays and estuaries and are 
able to tolerate brackish waters where they often migrate to breed during 
summer. Both species are mainly benthic in nature and are opportunistic 
predators (Paul, 2000). The most famous of all shark species, the Threatened - 
Nationally Endangeredxi white shark (Carcharodon carcharias) is known to feed 
within the productive waters of Foveaux Strait during summer. Tagging of this 
species has shown that juveniles and adults migrate from Foveaux Strait/Stewart 
Island seasonally to the tropical and sub-tropical Pacific to the north (Francis, 
2015). White shark males tagged at Tītī Islands/Stewart Island left these cooler 
waters to migrate north between early March and mid-June, whilst females are 
observed to leave between early July and late August (Duffy et al., 2012; Francis, 
et al., 2015). Peak abundance of white sharks around Stewart Island/Tītī Islands is 
known to be February to March and monitoring of tagged individuals in this area 
shows that of 25 receivers only 1 female remained within Fiordland and Foveaux 
Strait over the winter to spring months (Duffy et al., 2012). Capture rates, however, 
have found that white shark individuals can be present all year in this area, 
predominantly remaining near the Tītī Islands and Fiordland (Francis, et al., 2015). 
Despite the few apparent all year round individuals noted in the Stewart Island 
and Foveaux Strait surrounds, the northern side of Foveaux Strait, i.e. Bluff Harbour, 
Tiwai Peninsula, Motupōhue mātaitai, Oreti Beach etc., is not commonly 
frequented by white sharks (Francis, et al., 2015; C. Duffy, pers. comm. October 
2020).    
  

 
xi All shark Conservation status’ are from Duffy et al., (2016). 
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6.4 Seabirds 

An avifaunal study was completed in February 2021 by Brent Stephenson of Eco-
Vista (Stephenson, 2021). The study included a field survey of Bluff Harbour, 
Motupōhue mātaitai and Awarua Bay, and a desktop analysis of avian values 
and species at risk of potential impact from the proposed Bluff Harbour Capital 
Dredging. A brief summary of the findings is provided below. However, for more 
information regarding potential impacts and proposed mitigation refer to the 
Survey and Assessment of Avian Values; Bluff Harbour Capital Dredging Project 
report (Stephenson, 2021). 
  
A total of 155 bird species were identified as being present within the vicinity of 
Invercargill, Bluff Harbour and Awarua Bay. A short list of fifty-nine species with a 
threat category of At Risk, Naturally Uncommon or above was determined, and 
forty-nine species without a threat classification. Bird species were classified into 
eight main categories with regards to potential impacts from the proposed 
projects – these were waterfowl; penguins; albatross; petrels, shearwaters and 
their allies; Cormorants/shags; shorebirds; herons; and gulls and terns.  
 
Four cormorant/shag species are common in the Bluff environs: little pied, pied 
cormorant, spotted shag and Foveaux shag. Of these, the three latter species 
have threat classifications and the Foveaux shag is range restricted and 
uncommon (Threatened – Vulnerable). Foveaux shags were noted to have a 
breeding colony on Rabbit Island within the inner harbour and may roost here 
year-round.  
Three species of gull and four species of tern are known from the Bluff Harbour 
and Awarua Bay area. Of these species, the black-billed gull (Threatened –
Critical) and black-fronted tern (Threatened – Endangered) have the highest 
threat classification, followed by Caspian tern (Threatened – Vulnerable), red-
billed gull (At Risk – Declining), and white-fronted tern (At Risk – Declining) 
(Stephenson, 2021). 
 

6.5 Marine Mammals  

A marine mammal assessment of effects was completed by Simon Childerhouse 
of Cawthron (Childerhouse, 2021) as part of this application. This was completed 
via desktop analysis of potential marine mammals present in the wider Foveaux 
Strait vicinity and the deployment of marine mammal acoustic mooring devices 
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within the Bluff Harbour channel in January 2021. The data collected by these 
mooring devices will assist in a more targeted approach to mitigating potential 
effects on marine mammals as part of the proposed capital dredging operation. 
A brief summary of the findings is provided below, however for more information 
regarding potential impacts and proposed mitigation refer to the South Port 
Capital Harbour Dredging Assessment of Environmental Effects – Marine 
Mammals report (Childerhouse, 2021). 
 
 The greater Southland and Foveaux Strait region is considered an important area 
for a large number of New Zealand’s whale, dolphin, and seal species. The more 
common species occurring within the wider Bluff Harbour and Tiwai Peninsula 
areas include Hector’s dolphins (Cephalorhynchus hectori hectori), NZ fur seals 
(Arctocephalus forsteri), NZ sea lions (Phocarctos hookeri), bottlenose dolphins 
(Tursiops truncates), southern right (Eubalaena australis) and humpback whales 
(Megaptera novaeangliae) and the occasional orca/killer whale (Orcinus orca). 
All of these species are considered Threatened or At Risk, with the exception of 
the NZ fur seal which is Not Threatened (Baker, et al., 2019). The species most likely 
to be affected by the proposed capital dredging operation are Hector’s 
dolphins, New Zealand fur seal, New Zealand sea lions, bottlenose dolphins, 
southern right whales, humpback whales and killer whales.  
 

6.6 Summary of Marine Ecological Values 

6.6.1 Bluff Harbour 

The marine habitats within the Bluff Harbour channel entrance, South Port berths 
and Swinging Basin (i.e., within the dredging footprint), are predominantly 
characterised by resilient and common marine species. The soft sediment 
provides habitat for a few infaunal and epifaunal species and appear to be 
constrained by the high tidal flows present as well as regular maintenance 
dredging in the berth pockets. The majority of infauna and epifaunal is mobilised 
during tidal movements and are also likely recolonised in dredged areas from 
nearby non-dredged areas. Soft sediment benthic habitats outside of the 
dredging footprint within the inner harbour and Awarua Bay include the At Risk – 
Declining seagrass (Zostera muelleri), sponges, and productive intertidal sand flats 
utilised by avifauna. Sea grass habitats provide estuarine and coastal ecosystem 
productivity, enhanced species diversity and ecosystem functioning. Wading and 
shore birds utilise the soft sediment intertidal and subtidal areas as feeding habitat 
and smaller shark species will use the intertidal areas to herd and capture smaller 
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fish species during the summer months. White sharks are not common but may 
enter the harbour occasionally pursuing food sources, including smaller shark 
species.  
 
The rocky reef contributes to habitat complexity and provides abundant 
interstices for small invertebrates, fish, and algal species. The availability of fish 
habitat within the rocky reef, then creates productive seabird feeding grounds 
which is evident by the number and diversity of seabirds utilising the Bluff Harbour 
channel entrance. Fringing coastal habitat also provides breeding and nesting 
habitat for little penguins and a number of cormorant/shag species. Marine 
mammals and shark species will also likely utilise the benefits of these habitats and 
will venture into the harbour in the pursuit of schools of fish. The high rate and 
volume of tidal flushing at this site is likely to maintain high water quality and 
removes contaminants and the potential for contaminant accumulation in the 
harbour.   
 

6.6.2 Tiwai Peninsula 

The Tiwai Peninsula encompasses a range of high energy marine habitats. The two 
sites, Sediment Disposal Site and Rock Disposal Site, exhibit common and resilient 
marine species largely characterised by wheel shells, hermit crabs and 
polychaetes. Epifauna at these sites were highly mobile and would not likely 
remain solely within these sites. In contrast, the Control Site contained a coarse 
sand habitat which exhibiting brachiopod beds, bryozoans, sea tulips and sand 
dollars. All of which are sessile species ranging from sensitive (brachiopods) to 
resilient (sea tulips), indicating the habitat at this site is favourable for a wider 
range of species and providing habitat complexity. Albatross, shags and little 
penguins are observed within this area, indicating that fish species are present 
such as was observed within the Rock Disposal Site.      
 
Some marine species emigrate from the coastal zone to offshore or northern 
waters during the late autumn to winter months, including shark species 
(broadnose sevengill, oceanic blue, spiny dogfish, school and white sharks), blue 
cod, flounder, and kingfish. Blue cod, for example, spawn in waters deeper than 
20 m, young fish then remain at these depths until moving into the shallower 
waters in summer (Paul, 2000). Other marine species, such as octopuses, (Octopus 
maorum), remain in ‘temporary’ habitats all year round and are believed to 
spawn in spring to summer in shallow waters (Anderson, 1999). Breeding occurs in 
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seahorses (Hippocampus abdominalis) year-round, but peaks in the warmer 
months (Bray & Thompson, 2014).
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7 Assessment of Marine Environmental 
Effects 

This section assesses the effects on the marine environment from the proposed 
South Port Capital Dredging works. The assessment of effects is based on the 
ecological values of the marine environment that may be impacted by the 
dredging and spoil deposition activities, and the level of effect that may occur.  
The approach to the assessment is set out below with the effect’s assessment 
presented in Table 12.   
 
This approach generally follows the Ecological Impact Assessment guidelines 
published by EIANZ in 2018.  We note that these guidelines specifically exclude 
the coastal and marine environment, but they provide an approach generally 
accepted by ecological professionals to support a nationally consistent 
approach to assessing ecological effects of development activities.   
 
We note that assessments of the effects on marine mammals and avifauna have 
been completed separately to this report, see Childerhouse (2020) and 
Stephenson (2021).  Potential effects on marine mammals and avifauna, in 
particular regarding the proposed drilling and blasting, have therefore not been 
considered in this assessment and are not included within Table 12. 
 

7.1 Ecological Value 

Under the EIANZ guidelines ecological value is assigned based on the following 
assessment criteria: 
 
• Representativeness 
• Rarity and Distinctiveness 
• Diversity and Pattern 
• Ecological Context 
 
Some of these assessment criteria are difficult to utilise within the marine 
environment as they rely on a range of information to support the assessment i.e. 
Assignment of a Representativeness value is supported by the Ecological District 
Framework and/or the Land Environments of New Zealand (LENZ) classification.  
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Similar frameworks for the marine environment have not been developed to date, 
therefore, while representativeness would remain an important element of 
ecological value it is difficult assign a value without a sound understanding of the 
extent and distribution of species and habitat either locally, regionally or 
throughout New Zealand. 
 
Notwithstanding the above, rarity, diversity and ecological context can be utilised 
to support an assessment of ecological value.  
 
Rarity 
The New Zealand Threat Classification System (NZTCS) is used to assess the threat 
status of marine mammals, seabirds and shorebirds, sharks, rays and chimaeras, 
marine invertebrates and macroalgae.  This impact assessment has utilised the 
NZTCS to inform an assessment of rarity.    
 
Diversity 
Studies into the biodiversity present within marine habitats within Bluff Harbour and 
spoil disposal sites have been undertaken and are discussed in Section 6. This 
information is utilised to assign ecological value in the vicinity of the dredging and 
spoil disposal activities which has been discussed in Section 6.  
 
Ecological Context 
Ecological context describes an ecosystems role in ecosystem function.  Examples 
may include: 
 
• marine habitat may provide an important food source for seabirds.  
• marine habitat may play an important part in the lifecycle of a species e.g. 

nursery habitat for fish species. 
 
For the purpose of this assessment marine habitats that support threatened 
species, are biologically diverse, provide an important food source or play a 
critical role in the lifecycle for a species are considered to have a high ecological 
value.  
 
In addition to ecological values, some habitats are also important for recreational 
fishers such as rocky shores. These sites have also been assigned a high 
recreational value. 
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7.2 Assigning Magnitude of Effect 

The EIANZ guidelines provide criteria for assigning the extent of the effects on the 
ecological values within the area that may be disturbed by the activity.  This 
assessment adopts the criteria for describing magnitude of effect and is provided 
in Table 10 below.   
 

Table 10: Criteria for describing magnitude of effect (EIANZ guidelines, 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 changed 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 

 

7.3 Assigning Level of Effect 

The level of ecological effect is based on combining the ecological value of a 
marine environment that may be impacted by the dredging activities and the 
magnitude of the effect.   
 
Table 11 is adapted from the EIANZ guidelines to provide a level of effect matrix.  
For the purpose of this assessment, where the level of effect is moderate or above, 
a management response is required to ensure potential environmental effects are 
managed appropriately. 
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Table 11: Criteria for describing level of effect. 

  Ecological Value 

  High Moderate Low 

Magnitude 

Very High Very High High Low 

High High Moderate Low 

Moderate High Moderate Low 

Low Moderate Low Low 

Negligible Low Low Low 

Positive Net Gain Net Gain Net Gain 

 

7.4 Residual Impact  

The residual impact is the final impact level assigned to the proposed activity and 
potential effects once the proposed mitigation/remediation options have been 
applied. To realign the primarily freshwater and terrestrial EcIA effects assessment 
method (EIANZ, 2018) with a marine environment effects assessment, a Low 
residual impact is stated as ‘Less than minor’.   
 

7.5 Effects of Dredging Activities on the Marine Environment 

Capital dredging is essential to establish a port or to increase its operational 
capacity and maintenance dredging is essential to maintain gazetted depths for 
safe ship movements. It is inevitable that ecological and environmental effects 
occur as a result of dredging. Table 12 highlights potential ecological effects 
associated with the dredging works and sets out management actions to mitigate 
the risk of the effects being realised.  
 

7.5.1 Sediment Dredging Effects 

Contamination/Modification of Inner Harbour Environments 
The South Port berth pockets are predominantly natural deposition zones as they 
are deeper and there is limited tidal current flow. Consequently, the berth pockets 
tend to have higher proportions of silt and contaminants than the wider harbour. 
The exception to this is Berth 8 whereby the seabed is eroding as opposed to 
accreting due to high tidal flow and has lower silt content than inner berths. 
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Sediment, including silts and contaminants where present, will be mobilised into 
the water column during dredging, however the likelihood of these being 
transported to high ecological value habitats within the inner Bluff Harbour, such 
as Awarua Bay and nearby seagrass habitats, at concentrations that might be of 
ecological interest or concern is small and less than minor. Estimates from the 
OCEL (2021) report that the tidal excursion distance is less that the distance to the 
Awarua Bay entrance. Tidal velocity and sediment size mapping (Appendix F) 
and also illustrate that a large back eddy is present within the vicinity of the berths, 
although not necessarily encompassing the northernmost end of Berth 8, during 
the incoming tidal flow and only limited flow is present within the Berth 5 & 6 basin, 
where silt proportions and contaminants are highest. Therefore, even if the plume 
is transported out of the eddy and beyond the berths, it is unlikely to reach the 
bay before the current changes direction. In short, there is limited tidal 
mechanisms for transport of such silts or contaminants to other areas of the inner 
harbour. Further limiting of any risk is that dredging of the areas with highest silt 
proportion and contaminant load (i.e., Berth 5 & 6 basin and Berths 7 & 8) is 
expected to be completed in approximately 1 week.  
 
Further mitigation of risks to the inner harbour environments could be achieved by 
restricting dredging of the Berth 5 & 6 basin (this includes Zones B3/4, B5 and A4) 
and Berths 7 & 8 (Zone B7-B8) to slack and outgoing (ebb) tides. It is also 
recommended that turbidity meters are placed near sensitive habitats (i.e. near 
seagrass habitat and at the eastern edge of Motupōhue mātaitai) to verify that 
water quality conditions remain within the expected ambient range. Provided this 
recommended mitigation and turbidity monitoring is followed the residual impact 
of this is considered less than minor.  
 
Removal of Soft Sediment Benthic Flora and Fauna  
Dredging will remove benthic flora and fauna from the identified areas in the Bluff 
Harbour. Based on previous monitoring in 2019 (Miller, 2019) and January 2021, 
fauna present in the proposed dredging sites are resilient, common and will 
readily recolonise the sites post-dredging, furthermore no flora is attached to 
benthic substrate within the propose dredging sites. It is expected that mobile 
species will depart the works area due to noise vibrations from the vessel pre-
dredging. Based on these findings, this effect is considered less than minor, and 
no mitigation is proposed. 
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Rock Habitat Sedimentation  
Sedimentation and sediment plumes can cause adverse effects to rocky shore 
marine species, such as gill clogging, reduction in light availability and increased 
acidification (Law, et al., 2018).  However, typically plumes generated by TSHD 
operations, or by backhoe dredger around confined areas like berth pockets, are 
localised and dissipate rapidly. Also restricting the dredging of areas with higher 
silt proportions to slack or ebb tides, and the limited duration of this part of the 
dredging works, limits the risk to the high value marine habitats along the channel 
edge (and beyond the area that will be lost to blasting). Sediment mapping 
indicates that during this tidal window sediment will either be flushed beyond both 
the Bluff Harbour entrance and Motupōhue mātaitai rock environments or resettle 
in the berths. The majority of sediment to be dredged (approximately 80%) will be 
similar to natural environments within the harbour and surrounds, therefore, during 
the remainder of the dredging in the Swinging Basin and outside of the berth 
pockets an overall less than minor impact is expected. 
 
Reduced Water Clarity from Sediment Pluming 
Suspended sediments in the water column near preferred seabird feeding 
habitats, such as Tiwai Point and Argyle Beach, can reduce visual feeding abilities. 
This is particularly detrimental during breeding seasons as it forces breeding pairs 
with new chicks to search further afield for food, increasing the risks for the nesting 
parent. Reduced water clarity can also have a detrimental effect on sensitive 
ecological habitats such as seagrass (Zostera muelleri) if light availability is 
reduced over an extended time frame. Robertson et al. (2016) state the 
“preferred water clarity for seagrass” in Tool 2 of the New Zealand Estuary Trophic 
Index Toolbox is “an average value of at least 20% of the sunlight that strikes the 
water’s surface (incident light) should reach the estuary bed”. The average 
minimal light requirement for seagrass was determined to be 10.8% by Duarte 
(1991), however, there is a wide range of minimal light requirements amongst 
different seagrass species, from 4 to 29% (Turner & Schwarz, 2006). The ANZG 
(2018) guidelines acknowledge that turbidity may not be a particularly useful 
indicator, particularly regarding the protection of sensitive ecological habitats, 
such as seagrass: “Low turbidity values are normally found in offshore waters. 
Higher values may be found in estuaries or inshore coastal waters due to wind-
induced resuspension, dredging or the input of turbid water from the catchment. 
Turbidity is not a very useful indicator in estuarine and marine waters. A move 
towards the measurement of light attenuation in preference to turbidity is 
recommended.” 
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Tidal mapping (Appendix F) illustrates that high tidal flows and wave energy within 
seabird feeding areas such as Tiwai Point and Argyle Beach and nearby seagrass 
beds, should ensure water clarity is rapidly restored and maintained during the 
dredging process. Given the short period of approximately 1 week to 10 days 
required to dredge the fine sediments and the adaptation of a ‘green valve’ on 
the TSHD (as discussed in Section 3.1.1), sediment pluming is expected to be 
exceedingly short-lived limited within the harbour and mātaitai and not expected 
at all within Awarua Bay.  
 
However, in order to provide further validity to the above findings, it is 
recommended that turbidity meters are deployed near sensitive ecosystems such 
as seagrass beds and at the eastern edge of the mātaitai during the soft sediment 
dredging works. Turbidity is a measure of the proportion of light scattered (at 90 
degrees) by particles in the water column. Unlike visual water clarity, light 
penetration and SSC/TSS, turbidity is not an “intrinsic” property, and it is not directly 
relevant to issues of availability of light (light penetration is) (Turner & Schwarz, 
2006). However, turbidity can be used as a proxy for light availability providing 
local calibration is carried out which can then provide for ecological receptor-
based turbidity monitoring. To further mitigate any chance of suspended 
sediments causing an adverse effect on seabirds, soft sediment dredging is 
recommended to occur outside of little penguin breeding months (September to 
March), and outside of the flowering and most productive season for seagrass 
(Zostera muelleri) (December to March) as both species are most vulnerable 
during this period.  
Taking the above into account, any water clarity effects are expected to be 
relatively brief, localised and have a less than minor overall impact on seabirds 
and sensitive marine habitats such as seagrass beds.  
 

7.5.2 Rock Drilling and Blasting Effects 

Removal of Rock Habitat and Sessile Species 
The removal of benthic flora and fauna within rock outcrops in the harbour 
channel entrance will remove productive and diverse rocky reef habitat and the 
associated sessile species, such as algae, sea tulips, anemones, kina and paua. 
However, as the removal of these species and rock habitat is permitted under 
South Ports’ deemed coastal permit maintain the channel depth to 9.2 m CD, this 
effect should not be taken into consideration with regard to the capital dredging 
works and is therefore omitted from the overall effects assessment.  
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An area of approximately 38,000 m2 (3.8 ha) is proposed to be blasted and 
excavated, with any associated sessile species removed. Based on a 
conservative area of 350,000 m2 (350 ha) of total subtidal bedrock directly 
adjacent to the harbour channel entrance, estimated from Sentinel 2-A Satellite 
imagery, the area to be removed as part of the capital dredging works equates 
to about 10% of the rocky reef within this biogenic habitat.  
 
Rocky reef habitat, although high in value, is common along both sides of the 
harbour entrance, which extends beyond the mātaitai to the southwest and Tiwai 
Point to the east. The small outcrops to be removed by the blasting will have large 
rock fragments remain as bare rocky reef habitat at a greater depth than 
previously and will be adjacent to productive habitat on the outside edges of the 
shipping channel deepening zone. Given this, the recolonisation of these blasted 
sites adjacent to productive rocky reef habitat should initiate within weeks, as is 
evidenced by the marine colonisation of the acoustic mooring devices in Section 
4, Figure 19.  
 
It is noted that the shallow subtidal (i.e., 3 – 6 m depth) rocky shoreline on the Bluff 
Township side of the channel, known as Argyle Beach, is a highly productive paua 
habitat. An area of 1,060 m2 is proposed to be removed from the channel section 
near this area (refer to Figure 10) although at greater depths than the 
recreationally harvested paua beds. Although some paua may be present in the 
deeper sections that are proposed to be blasted, the highly valued recreational 
fishery will be untouched by the blasting. The area of flattened rock outcrop that 
will remain after blasting and dredging will readily recolonise. 
 
Boulder size fragmented rock generated from the blasting is proposed to be 
disposed of to sea, creating an additional rocky reef habitat covering 
approximately 8 ha (80,000 m2) in an otherwise highly disturbed and less diverse 
area. The addition of a stable ‘rocky’ environment within this site, should in time 
provide a successional colonising habitat of at least moderate biodiversity and 
ecological value for algae, sessile invertebrates, mobile species and fish. Such 
natural remediation of hard substrates lies in the current productivity and diversity 
of the proposed blasting area itself, and its history of recolonisation following 
blasting in the 1980’s Capital Dredging campaign. 
 
The removal of 3.8 ha of colonised rock habitat and sessile species in the harbour 
is a temporary and localised impact given that it is highly likely that recolonisation 
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of the blasted rocky reef face will occur within months of the cessation of blasting 
and dredging in the area. Further to this, the deposition of rock to the proposed 
disposal site will provide an additional 8 ha of potential rocky reef habitat where 
currently there is none. Channel maintenance dredging under South Port’s 
deemed coastal permit of the rocky reef outcrops directly prior to the capital 
dredging project will result in bare rock substrate and therefore the assessment of 
the loss of sessile marine species and rock habitat falls outside of the scope of this 
assessment. However, despite this not being considered a direct effect of the 
capital dredging works, South Port recognises the importance of the biota in the 
channel and maintains a proactive approach to assessing the ecological effects 
through monitoring programmes.  
 
Further to this, it is noted that at the current time few published quantitative studies 
exist regarding the colonisation process of artificial reef habitats within a 
temperate marine environment. To assist in the provision of data on this subject 
prior to the works commencing, South Port and e3s have volunteered to initiate a 
‘reef ball’ monitoring programme to quantifiably assess the rate of recolonisation 
and recovery of marine species on hard substrate surfaces with no initial marine 
habitat. The aim of this is to incorporate monitoring of the rock fragment reef into 
the 'reef ball' monitoring programme which could be used to guide future 
dredging campaigns.   
 
Underwater Noise 
Underwater noise from drilling, blasting, rockbreaking and dredging can cause 
adverse effects on marine species over an extended period of time, including 
hearing loss and behavioural changes. The inner ears of elasmobranchs i.e. sharks, 
rays, and skates, possess structures similar to other fishes, except they have an 
enlarged macula neglecta, which; simply put, consists of two patches within the 
ear canal that detect vibrations. Sharks have demonstrated the highest sensitivity 
to low frequency sound (40 Hz to approximately 800 Hz) and any increase in sound 
intensity (i.e. 10 times or more above a previous transmission) can result in 
immediate withdrawal by sharks from a source (Myrberg, 2001). Fish that are 
hearing-specialists experience temporary hearing loss when exposed to 
increased background noise levels for 24 hours or more. Fish that are hearing-
generalists do not necessarily show hearing loss.  
 
Dawn and dusk are the most productive times of the day for the majority of 
marine species and excessive noise from drilling and blasting during this time 
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could lead to behavioural changes. However, as the drilling and blasting is 
proposed to be completed sporadically during the daylight hours, and 
rockbreaking even more infrequently, species will have respite from noise during 
these important times. General and regular maintenance and up-keep of all 
dredging equipment and vessels (e.g., lubrication and repair of winches, 
generators), is recommended to help lessen constant underwater noise 
production, however further mitigation is required to reduce the impact on 
marine species residing in the harbour year-round. Therefore, the drilling and 
blasting programme should aim to occur within the quickest timeframe 
manageable, preferably over the autumn, winter and early spring months when 
fewer species are residing in the harbour. Providing these mitigation options are 
implemented the residual impact on the marine ecology is considered to be 
Moderate. 
 
Above Water Noise 
Above water noise modelling and potential effects on avifauna is discussed in 
(Stephenson, 2021) and for completeness is summarised below. However please 
note, this is not included in Table 12.  
 
For the waterfowl; albatross; petrels, shearwaters and their allies; shorebirds; and 
herons the effects of the proposed works activities are considered to be small 
based on the assessment of modelled noise levels completed by Styles (2021) and 
other impacts. Key to some of these groups (especially the shorebirds) not being 
affected by the proposed works activities is mitigation of sediment plumes, and 
restricting works likely to increase turbidity, to periods when there is an outgoing 
tide.  
 
The little penguin (Eudyptula minor) has been identified as the only species within 
the penguins’ group that is likely to be affected during the proposed works as this 
species is known to breed in small numbers in the Bluff and Tiwai Point vicinity. The 
core breeding season for this species is September through to early March and 
are vulnerable to additional stress due to energetic and feeding constraints. 
 
Blasting Mortalities and Effects on Mobile Species 
Underwater blast charges may cause mortality or internal damage to nearby 
species as mobile marine species, such as fish, sharks, octopus, marine mammals, 
and seabirds if they are in the vicinity when blast charges are set off. This could 
affect species’ air cavities, such as swim bladders, and pericardial or coelomic 
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cavities, causing lethal or sublethal effects, depending on proximity to blasts. As 
drilling and blasting will be occurring in close time lapse proximity with each other 
there is less risk that mobile species will return to the blasting area between drilling 
and the blasting, than if these activities were occurring apart. The rapid oscillation 
from a high, brief overpressure and a moderate, but longer, underpressure 
associated with detonation of high explosives in the water column is most likely 
responsible for organ damage and mortality in fish. This oscillation in waveform is 
responsible for the rapid contraction and overextension of the swimbladder 
resulting in internal damage and mortality (Hempen, et al., 2007). However, the 
use of in-rock blasting (charge holes are proposed to be drilled to a 5 m depth) 
results in reduced pressures and lower aquatic organism mortality than the same 
explosive charge weight detonated in open water (Hempen, et al., 2007). A lethal 
threshold peak pressure for a variety of marine fish species exposed to dynamite 
blasts was found to vary from 40 psi (280 kPa) to 70 psi (480 kPa) (Hubbs & 
Rechnitzer, 1952), however as the proposed blasts will be 2.5 – 5 m burial depth 
these thresholds are not considered directly applicable.   
 
The ecological value of the marine species in the vicinity of the proposed blasting 
is High, and the magnitude of the impact is Very High to High, depending on 
proximity of the individual to the blast. Based on this assessment, avoidance and 
mitigating factors are required.  
 
Some marine species emigrate from the coastal zone to offshore or northern 
waters during the autumn to winter months, including elasmobranch species 
(broadnose sevengill shark, oceanic blue shark, spiny dogfish, school shark and 
white shark), blue cod, flounder, kingfish and seabirds. Therefore, to reduce the 
magnitude of effects on these marine species, it is recommended that drilling and 
blasting should occur during the autumn, winter and early-spring months during 
daylight hours. This would avoid peak feeding and breeding times in the harbour 
vicinity and provide respite and feeding opportunities during the evenings when 
a number of marine species are more active.  
 
Acoustic modelling completed by Styles Group (2020) assessed the radius size of 
the area likely to create permanent threshold shifts (PTS) and temporary threshold 
shifts (TTS) for hearing in cetaceans and mortality thresholds for fish with swim 
bladders (the most vulnerable group). The results and associated mitigation 
regarding cetaceans are covered in detail in Childerhouse (2021). With regards 
to mortality thresholds for fish with swim bladders, there is a wide range of 
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thresholds between research studies, including threshold values from Canadian 
guidelines (Wright & Hopky, 1998), however, the current state of knowledge states 
that the recommended thresholds are from the ANSI-accredited guidance by 
Popper, et al., (2014). Modelling results by Styles Group (2020) compared both 
Popper et al. (2014) and Wright & Hopky (1998) thresholds and methods and 
found that the substantial overpressure near the confined blasting is expected to 
be lethal to fishes inside a limited range which was dependent on the charge 
weight and threshold value. The maximum lethal zone extends to a distance of 
85 m (based on a 25 kg charge, 5.0 m burial depth) and decreases to 77 m with 
a 10 kg charge (2.5 m burial depth) (Figure 32). These are the most conservative 
ranges based on the lowest threshold of 100kPa/Lpk 220dB re 1 µPa and the more 
conservative sound pressure model of Popper et al. (2014). Although these 
thresholds are not directly designed for sharks, these species are less likely to have 
adverse and lethal effects than fish with swim bladders but are highly sensitive 
due to their ampullae of Lorenzinixii electroreceptors and would therefore be likely 
to depart the area rapidly before damage is incurred. During the periodic use of 
the rockbreaker, Styles Group (Consulting advice note; 27 August 2021) 
concluded that for fish with swim bladders that are used for hearing, the expected 
lethal zone is 10 m. For fish without swim bladders or those that do not use swim 
bladders for hearing the percussive noise of the rockbreaker is not likely to cause 
mortality nor risk of injury and is comparable to underwater pile driving. It is 
recommended that in conjunction with proposed Marine Mammal Observers 
(MMO’s) recommended by Childerhouse (2021) a marine species observer 
completes a visual assessment of the blast predicted mortality zone (Figure 32) for 
shark species prior to blasting commencing.  
 
Further to this, the use of a ‘warning blast’ and ‘soft start’, would aim to effectively 
remove benthic and cryptic mobile marine species, likely predominantly fish and 
mobile molluscs but possibly including avifauna and marine mammals, from the 
projected mortality zone before damage is incurred. A ‘warning blast’ is 
effectively a ‘warning’ open water blast of low peak pressure set off to remove 
mobile species, largely benthic and cryptic species, from the area before blasting 
commences. A ‘soft start’ entails the subsequent blasting after the ‘warning blast’ 
to begin at its’ lowest charge weight before gradually building to the maximum 
charge weight required for the specific site.  
 

 
xii The ampullae of Lorenzini are special sensing organs called electroreceptors, forming a network 
of jelly-filled pores along the head of sharks. 
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The use of an acoustic harassment device (AHD), which are largely used to deter 
marine mammals, may also be beneficial in removing fish, bird and shark species 
from the immediate blast zone where damage could be incurred. Sharks have a 
similar response to fish and are known to be significantly less sensitive to 
underwater blasts than marine mammals. This is evidenced in Micronesia 
dynamite fishing where positive correlations between open water blasting, 
foodfish and shark populations have been observed (Houk, et al., 2016). However, 
where sharks do not accrue a feeding benefit from the effects of blasting and 
detonation on other species, they have been observed to immediately withdraw 
from the area (Myrberg, 2001). The use of an AHD would aim to further remove 
mobile species outside of the fatal radii of the blast zone. Bubble nets were also 
considered as they reduce the predicted zone by two-thirds (Popper, 2019). 
However, due to the swift current movement in the harbour channel entrance 
and the number of blasts to be detonated within each event, this option is not 
viable.  
 
Avoidance of peak marine species breeding and feeding times in the harbour 
(i.e., late-spring, summer and evenings), an observed known mortality zone, 
‘warning blasts’ and ‘soft starts’, and the use of an AHD on the vessel at all times, 
help reduce the residual impact and likelihood of blast mortalities to as low as 
possible within the given environment. The residual impact is therefore assessed 
overall as Moderate.  
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Figure 32: Conservative fish and shark mortality zones (based on species with 
swim bladders from Popper et al. 2014) for average 10 kg (77 m) and maximum 
25 kg (85 m) blast charges. 

 
Marine Biosecurity Issues 
An indirect impact of the removal of rock reef habitat is that the invasive pest 
species may establish on the newly exposed rock substrate through inadvertent 
introduction from ballast water and biofouling. South Port has regular biannual 
marine pest surveys carried by the National Institute of Water and Atmospheric 
Research (NIWA) on behalf of the Ministry of Primary Industries (MPI) department, 
Biosecurity NZ (BNZ), with the most recent being carried out over the 15 – 19th 
February 2021. These BNZ surveys assess port structures for target species but also 
look for any and all new species that may survive in the localised conditions. The 
invasive algae, Undaria pinnatifida, is already present in the harbour and is 
classed as a ‘containment’ species within the Southland Regional Pest 
Management Plan (SRPMP) (Environment Southland, 2019). The Asian paddle 
crab (Charybdis japonica), sea squirts (Styela clava, Eudistoma elongatum, Pyura 
doppelgangera and Didemnum vexillum), and Mediterranean fanworm (Sabella 
spallanzanii) are listed as part of ES’ active ‘exclusion’ programme.  
 
The regular biannual monitoring of pest species undertaken within South Ports’ 
berth structures is where it is expected that invasive marine species would initially 
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establish if inadvertently introduced via vessels. To further reduce biosecurity issues 
within the Bluff Harbour, MPI governs ballast water discharge within their “Ballast 
Water from All Countries” Import Health Standard (MPI, 2016). The regulations 
around ballast water and sediment from vessels state that:  
 
“No ballast water may be discharged into New Zealand waters unless it meets 
one of the options below and the operator, or person in charge of a vessel, has 
received permission from an inspector: 
a) Option 1 The ballast water has been exchanged with mid-ocean seawater 
enroute to New Zealand in areas free from coastal influences preferably at least 
200 nautical miles (nm) from the nearest land; and in water of over 200 m in depth. 
Accepted techniques are either emptying and refilling ballast tanks or holds with 
an efficiency of 95% volumetric exchange, or pumping through the tanks a water 
volume equal to at least three times the tank capacity; or 
b) Option 2 The ballast water is fresh water (not more than 2.5 parts per thousand 
of sodium chloride); or 
c) Option 3 The ballast water has been treated using a shipboard treatment 
system listed in the MPI List of Approved Ballast Water Treatment Systems”.  
 
Given that Bluff Harbour is a commonly used port for vessels travelling on to the 
Fiordland National Park, marine biosecurity is further regulated, and a regional 
surveillance and compliance plan has been created by Otago University on 
behalf of ES to ensure the early detection of marine pests in the Southland Coastal 
Marine Area (CMA) (Davis & Hepburn, 2020).  
 
To assist in the ‘containment’ of Undaria pinnatifida and exclusion of marine pest 
species identified in the SRPMP, biosecurity monitoring of the blasted rock sites is 
recommended at approximately 3 months, 12 months, and 24 months post-works 
and should include the removal of any Undaria pinnatifida. Provided this occurs 
this residual impact is considered less than minor. 
  
Channel Deepening Altering Coastal Processes 
The changes to the channel cross section will be minor, less than 5%, and the 
hydraulic resistance will not change, neither will the tidal prism. The wave energy 
environment in the harbour entrance is relatively low and wave energy 
penetration into the harbour is not high. Minor changes in wave refraction will 
occur, however, the difference is not anticipated to be noticeable. Therefore, the 
only change will be a very minor and hard to detect reduction in tidal current 
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flow speeds (OCEL, 2021). The effect on tidal current velocities as a result of 
dredging in the swinging basin area will also be negligible. Overall the impact is 
considered less than minor.   
 

7.6 Effects of Spoil Disposal on the Marine Environment 

7.6.1 Sediment Spoil Disposal Effects 

Reduction in Benthic Productivity 
Increased levels of suspended sediments in the water column and ongoing 
sediment deposition at the site could lead to a reduction in photosensitive 
benthic productivity and potential smothering of species. However, based on the 
sediment mapping (Appendix F), wave action and tidal velocity within this area 
sediments will be rapidly dispersed and will not resettle in sensitive habitats (such 
as seagrass beds) back within the harbour. The areas where finer silts are 
expected to be mobilised (Berth 5 & 6 basin and Berths 7 & 8) will be dredged 
and disposed of over a timeframe of approximately 1 week. This week is 
recommended to occur during the winter months where natural turbidity levels 
are lower due to less wind and low phytoplankton production so as to not create 
cumulative effects within the water column. Furthermore, faunal assemblages in 
in the spoil disposal site are modified due to historic spoil deposition at this site and 
species remaining are highly tolerant of suspended sediment and sedimentation 
due to the spoil deposition and natural coastal processes. Based on these 
findings, the residual impact is considered less than minor. 
 
Alterations to Benthic Compositions 
The deposition of 120,000 m3 of harbour-originated sediment over a proposed 6 
week timeframe at the sediment disposal site will likely lead to changes in benthic 
composition and topography. This deposition rate roughly equates to two THSD 
loads a day or ~3,200 m3/day but may be up to 4,000 m3/day. Historic bathymetry 
information from OCEL (2021) states that “the seabed levels at the disposal 
location have remained stable and have not changed significantly over time so 
the sediment dropped on the location has been completely dispersed in the 
period between hydrographic surveys and the seabed has returned to a state of 
equilibrium.” This is also evidenced by the sediment mapping (Appendix F), the 
known high energy environment (Michael, 2010) and historic benthic 
investigations (Dunmore & Barter, 2008; Miller, 2020). Sediment is readily 
redistributed from this site, either south westerly with the ebb-tide through the 
basin formed west of Dog’s Tongue Reef and on into the predominant easterly 
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flow of Foveaux Strait (Morris, 1984), or onshore via low heigth swell wave action 
to build up the beach and sand dunes (OCEL, 2021). Natural disturbance is known 
to be considerable in Foveaux Strait and it is the highest energy environment in 
mainland New Zealand, where oceanic swells and tidal currents shift sediments 
and shape habitats and their benthic communities (Michael, 2010).  
 
Surveys conducted in January 2020 (pre-dredging spoil deposition) and 2021 
(post-dredging spoil deposition) assessing infaunal communities at the disposal 
site found minor changes in diversity and species density after the deposition of 
40,000 m3 of berth spoil at the site. However, no statistically significant changes 
between pre- and post-dredge infaunal communities were observed. Although 
the capital dredging proposes to deposit three times as much sediment, the 
sediment type to be deposited at the spoil disposal site is predominantly sand (i.e. 
≥ 2 mm grain size) which is similar in particle size to the receiving environment.  
 
Therefore, although some changes are likely in the short term, given the altered 
state of the site from historic and current deposition, evident natural sediment 
redistribution, and evidence of readily recolonising infauna, this effect is 
considered less than minor and no mitigation is proposed. To validate this 
prediction, a faunal and sediment monitoring survey is proposed which would 
include the disposal site and the nearby control disposal site. This should be 
completed within 6 months and again at 12 months post-dredging disposal as an 
effects assessment.   
 
Sedimentation in Rocky Habitats 
Sediment mapping and tidal velocity data (Appendix F) illustrate that it is highly 
unlikely that suspended sediment generated during the disposal and subsequent 
transport from the disposal site will migrate to or settle near the Motupōhue 
mātaitai or the Tiwai Point/harbour entrance. Provided no wave action is 
occurring, suspended sediments (including fine silts) during ebb tides will be 
distributed to the west where they converge with the strong tidal flow exiting the 
harbour entrance and are distributed out past the mātaitai to Foveaux Strait. 
During flow tides, suspended silts will be distributed to the north and east along 
the Tiwai Peninsula, the same direction if wave action were occurring. Sediment 
deposition during slack spring tides poses the most risk to the mātaitai of all tidal 
windows, although tidal velocity mapping shows tidal velocities to be 0.3 to 
0.6 m/s along the mātaitai coastline during this tidal window which would ensure 
silts remain in suspension and are distributed beyond the mātaitai’s boundaries 
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(Appendix F). However, it is acknowledged that owing to the high cultural value 
of mahinga kai within the mātaitai further assurance may be necessary. 
 
The risk to high value rocky reef habitats is low and can be further reduced 
through the proposed mitigation that the finer sediments dredged from the Berth 
5 & 6 basin and Berths 7 & 8, which is expected to take approximately 1 week, 
should not be deposited at the disposal site during slack tide during periods of 
little or no wave action whereby there is a slight chance that these could be settle 
within the mātaitai. The prediction of a low and probably negligible impact can 
be verified by deployment of turbidity meters as proposed in Section 7.5.1. and 
the inclusion of a subtidal impact assessment within the mātaitai to be advised by 
Te Rūnanga o Awarua. Provided this mitigation and monitoring is carried out, the 
residual impact is considered less than minor. 
 

7.6.2 Rock Spoil Disposal Effects 

Alteration to Benthic Assemblages 
The proposed rock deposition area is predominantly shell hash and has low 
diversity and abundance of infauna and epifauna. The size of the area, 
130,000 m2, allows for areas of soft benthic habitat and feeding ground to remain 
between deposited rock fragments. Although it is likely that the addition of rock 
fragments to this area may alter the few benthic communities present, it is an area 
of low ecological value and few marine species currently utilise it as habitat.  
The prediction of a low and probably negligible impact can be verified via a 
monitoring regime of this site. This should include fixed dive quadrats for epifaunal 
assessments, visual rock stability assessments, and biosecurity surveys. No further 
mitigation is considered necessary, and the overall impact is assessed as less than 
minor.  
 
Displacement/Destruction of Existing Benthos  
The rock disposal seabed investigation (Section 4) found that the species 
observed within the proposed rock disposal site were predominantly adventive or 
mobile species and would have minimal impacts from the deposition of rock to 
the seabed. This effect is considered less than minor and no mitigation is 
proposed. 
 
Alterations to the Shoreline 
The rock disposal site was specifically chosen based on the similarity of the 
receiving shoreline (i.e., gravel fields; Figure 6) and an appropriate depth 
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characteristic (13 – 15 m). The rock fragments will sort themselves under wave 
action into a stable matrix, the larger fragments sheltering smaller elements and 
being mutually supported by them, forming a permanent, low height rock reef 
structure.  Wave calculations completed by OCEL (2021) show nothing larger than 
150 mm will be mobilised at these depths as explained in Section 4.2.3, and gravel 
smaller than 150 mm will be comparable to the shoreline substrate. No discernible 
effects on wave height and wave focussing on the adjacent beach is expected 
based an average deposition depth of 0.3 m (rock volume of 40,000 m3 over 13 
ha). The deposition over the area will not be uniform to that extent but the 
projection of the dumped material above seabed level could be expected to be 
of the order of 1 m maximum after the levelling effects of wave action on isolated 
mounds have occurred.  In 13 -15 m CD water depth, that amount of bottom 
variability will not cause any discernible effects on wave height and focussing and 
would not function as a surf reef (OCEL, 2021). Therefore, this impact is considered 
less than minor.  
 

7.7 Assessment of Effects Summary 

Table 12 provides a summary of potential impacts, ecological values, magnitude 
of effects, recommended impact management and residual level of impact from 
the capital dredging potential effects discussed in Sections 7.5 and 7.6.  
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Table 12: Summary of potential effects on the marine environment from the proposed South Port Capital Dredging works.  

Proposed 
Activity 

Potential Impacts 1 Rationale 2 Ecological 
Value 

Magnitude 
of Effect 

Level of 
Effect 3 

Recommended Impact 
Management/Mitigation 

Level of 
Residual 
Impact 

Soft 
sediment 
dredging 

Contamination/ 
modification of 
inner harbour 
sediments 
including Awarua 
Bay Ramsar site 
via sediment 
suspension from 
dredging berth 
sediments 

• No berth sediment contaminants are above 
ANZG (2018) DGV 90% aquatic species 
protection guidelines. 
• Areas with higher silt and contaminant 
concentrations account for 11% of total 
dredge volume and will be completed within 
a week.   
• Majority of dredging will be within areas with 
no sediment contaminant levels and particle 
size is comparable to the natural harbour.  

High Low Moderate 

• Dredging of the Berth 5 & 6 basin and 
Berths 7 & 8 should occur during 
outgoing (ebb) tides.  
• Soft sediment dredging to occur 
outside of seagrass flowering and 
productive season (December to 
March).  
• Turbidity meters should be placed 
near seagrass beds and the mātaitai 
during dredging and disposal and data 
should be calibrated to assess light 
availability for these sensitive habitats. 
• Pre- and post- dredging assessments 
of the seagrass beds and mātaitai 
should be included in a monitoring 
programme.  
• Specific details of the above 
recommendations to be included in an 
adaptive marine management plan.  

Less than 
minor 

Removal of soft 
sediment benthic 
flora and fauna 
via dredging 

• Habitat is already compromised by ~80 
years of maintenance dredging. 
• Fauna present in the proposed dredging 
sites are resilient, common and will readily 
recolonise the sites post-dredging.  
• No flora is attached to benthic substrate. 
• Mobile species will most likely depart the 
area due to noise vibrations from the vessel 
pre-dredging.   

Low Moderate Low • No impact management required.  
Less than 

minor  
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Sedimentation 
within rock 
habitats from 
sediment 
plumes/hopper 
overflow may 
cause adverse 
effects such as, gill 
clogging, 
reduction in light 
availability, 
increased 
acidification and 
smothering.   

• Sediment mapping shows that during this 
tidal window sediment will be flushed beyond 
both the Bluff Harbour entrance and 
Motupōhue mātaitai rock environments on 
outgoing tides. 
• Majority of sediment to be dredged is 
representative of natural environments within 
the harbour and surrounds. 

High Moderate  High 

• The finer silts present in the berth 
pockets should be dredged during mid-
ebb on outgoing tides as this is the 
strongest tidal movement. 
• Fine silts will be dredged and 
disposed over a 1-week timeframe. 
• A turbidity meter should be placed in 
the mātaitai during dredging and 
disposal and actively monitored. 
• Pre- and post- dredging assessments 
of the mātaitai should be included in a 
monitoring programme. 
• Specific details of the above 
recommendations to be included in 
adaptive marine management plan.   

Less than 
minor 

Suspended 
sediment plumes 
can reduce the 
ability for seabirds 
to identify prey in 
the water column 
and can adversely 
affect seagrass 
beds. 
 

• High tidal flows in areas where seabirds feed 
and seagrass beds are located will ensure 
water clarity is rapidly restored. 
• Fine silts most likely to cause decreases in 
visibility and light availability should be 
dredged and deposited within a 1-week to 10 
days timeframe.  

High Low Moderate 

• Soft sediment dredging should occur 
during the winter months outside of 
most seabird breeding seasons and the 
seagrass flowering and productive 
season.  
• Turbidity meters should be placed 
near seagrass beds and the mātaitai 
during dredging and disposal and data 
should be calibrated to assess light 
availability for these sensitive habitats. 
• Pre- and post- dredging assessments 
of the seagrass beds and mātaitai 
should be included in a monitoring 
programme.  
• Specific details of the above 
recommendations to be included in an 
adaptive marine management plan.   

Less than 
minor 
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Rock 
drilling, 

blasting, 
and 

dredging 

Removal of 
benthic flora and 
fauna (including 
paua) within rock 
outcrops in 
harbour channel 
via blasting and 
dredging. 

•The removal of these species and habitat 
type will be carried out as part of the 
permitted maintenance dredge of the 
channel under South Ports’ existing deemed 
coastal permit – it will not be carried out as 
part of the capital dredging works and is 
therefore outside of scope.    
•The recolonisation of these affected sites 
back to productive rocky reef habitat should 
occur over short to medium-term timeframe. 
• An area of 1,060 m2 is proposed to be 
removed from the deeper channel section 
near the recreationally harvested paua beds.  
• The highly valued recreational fishery will be 
untouched by the blasting and will readily 
recolonise. 

High N/A N/A 

• The rock will be disposed of to sea 
creating an additional rocky reef 
habitat nearby.  
• A proactive monitoring programme 
which includes both the blasted rocky 
outcrops in the harbour and the rock 
disposal site will be implemented to 
validate the prediction of short to 
medium-term effects. This is to be 
included in the adaptive marine 
management plan. 
• South Port and e3s have also 
volunteered to initiate a ‘reef ball’ 
monitoring programme to quantifiably 
assess the rate of recolonisation and 
recovery of marine species on hard 
substrate surfaces with no initial marine 
habitat. 

N/A 

Blast charges may 
cause mortality or 
internal damage 
to nearby marine 
species such as 
fish, octopus, 
sharks, marine 
mammals*, & 
seabirds#. 

• Mobile marine species, such as fish, octopus, 
and elasmobranchs may be in the vicinity 
when blast charges are set off. This could 
affect species’ air cavities, such as swim 
bladders, and pericardial or coelomic 
cavities. Affects could be lethal or sublethal 
depending on proximity to blast.  
• Drilling, blasting and dredging is proposed to 
be completed between March and October. 

High Very High Very High 

• Drilling and blasting should occur 
during the autumn, winter and early-
spring months to avoid mobile species 
peak breeding and feeding times in the 
harbour. 
• A marine species observer should 
visually assess the predicted mortality 
zone for sharks prior to blasting.  
• A ‘warning blast’ should occur prior to 
every blasting event. This should be 
carried out in conjunction with a ‘soft 
start’.  
• An acoustic harassment device 
should be situated on the blasting 
vessel transmitting at all times. 

Moderate  
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Underwater noise 
from drilling, 
blasting, 
rockbreaking and 
dredging may 
affect marine 
species over an 
extended 
timeframe. 

• Constant noise energy can cause adverse 
effects on marine species over an extended 
period of time, including behavioural 
changes.  
• Completing the drilling/blasting during the 
day and dredging at night will reduce noise 
energy during predatory feeding times at 
night. 
• The split hopper barge is wood lined to help 
absorb the noise energy created from the 
loading of rock. 

High High High 

• General maintenance and up-keep 
of all dredging equipment and vessel 
will help lessen underwater noise 
production due to machinery. 
• Drilling and blasting should occur 
within the quickest timeframe 
manageable over the autumn, winter 
and early-spring months.  
• Mortality associated with the 
percussive rock drilling for fish is not 
expected (Popper et al. 2014). 

Moderate 

Biosecurity issues 
from the 
inadvertent 
introduction of 
pest marine 
species, including 
shading, and 
outcompeting of 
natives. 

• Bluff Harbour is a commonly used port for 
vessels travelling on to the Fiordland National 
Park. 
• MPI regulates ballast water and sediment 
disposal within Bluff Harbour and other NZ 
harbours.  
• Biannual biosecurity monitoring completed 
by NIWA (on behalf of Biosecurity NZ) on all 
port structures. 

High Moderate High 

• Biosecurity monitoring of the blasted 
rock sites for species included in the 
SRPMP is recommended at 
approximately 3 months, 12 months, 
and 24 months post-works and should 
include the removal of any Undaria 
pinnatifida, if found. 
• Specific details to be included in 
adaptive marine management plan.   

Less than 
minor 

Channel 
deepening 
altering coastal 
processes 

• Sediment depths are proposed to change 
by 0.4 – 1 m depths.  
• Rocky outcrops to be blasted are less than 
5% of channel cross-section.  

High Negligible Low • No impact management required. 
Less than 

minor 

Sediment 
disposal 
to the 
existing 
spoil site 
(up to 
120,000 
m3)  

Reduction in 
benthic 
productivity and 
smothering of 
species from 
suspended 
sediments and 
sedimentation 

• High wave and tidal energy will aid the 
rapid dispersal of fine particles in the water 
column. 
• Faunal assemblages in this area are highly 
tolerant of suspended sediment and 
sedimentation due to natural coastal 
processes and have been modified by ~80 
years of historic deposition at this site. 
• High wave and tidal energy will aid the 
redistribution of deposited sediment towards 
Dog’s Tongue Reef and into the predominant 
easterly flow of Foveaux Strait.  

Moderate Low Low 

• Turbidity meters should be placed 
near seagrass beds and the mātaitai 
during dredging and disposal and data 
should be calibrated to assess light 
availability for these sensitive habitats. 
• Specific details to be included in 
adaptive marine management plan.   

Less than 
minor 
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Changing benthic 
composition/ 
topography from 
the deposition of 
120,000 m3 over 6 
weeks 

• As evidenced by the sediment mapping, 
known high energy environment and benthic 
investigations, sediment is readily redistributed 
from this site. 
• Benthic infauna can readily recolonise the 
disposal site.  

Low Low Low 

• No impact management required.  
• Faunal and sediment monitoring 
survey is proposed which would include 
the disposal site and the nearby control 
disposal site to validate prediction of 
less than minor effects. 

Less than 
minor 

Increased 
sedimentation 
and suspended 
sediment may 
affect productive 
rocky reef habitat 
such as 
Motupōhue 
mātaitai. 

• Sediment mapping shows the suspended 
sediment will not be deposited near the 
mātaitai nor Tiwai Point during the majority of 
the tidal movements in this area.  
• There is a high cultural value of mahinga kai 
within the mātaitai. 
 
 

High High High 

• Sediment dredged from the Berth 5 & 
6 basin and Berths 7 & 8 should not be 
deposited at the spoil site during slack 
tide with little or no wave action.  
• Fine silt sediment from the Berth 5 & 6 
basin and Berths 7 & 8 will be dredged 
and deposited over a 1-week 
timeframe. 
• Turbidity meters should be placed in 
the mātaitai during dredging and 
disposal and data should be calibrated 
to assess light availability for these 
sensitive habitats. 
• A subtidal impact assessment within 
the mātaitai should be completed, 
methodology and locations to be 
consulted with Te Rūnanga o Awarua 
and local iwi. 
• Specific details to be included in 
adaptive marine management plan.   

Less than 
minor 

Rock 
disposal 
to newly 
identified 
site in the 
marine 
coastal 

Alteration to 
benthic 
assemblages via 
rock deposition  

• The proposed area is predominantly shell 
hash and has little to no infauna or epifauna.  
• The size of the area, 130,000 m2, allows for 
areas of soft benthic habitat/feeding ground 
to remain between deposited rock fragments. 
it is an area of low ecological value and few 
marine species currently utilise it as habitat. 

Low 
High - 

Moderate 
Low 

• An ongoing monitoring regime of this 
site should be carried out and include 
fixed dive quadrats for epifaunal 
assessments, visual rock stability 
assessments, and biosecurity surveys. 
• Specific details to be included in 
adaptive marine management plan.   

Less than 
minor 
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environs 
(up to 
40,000 
m3) 

Displacement/ 
destruction of 
existing benthos at 
rock disposal site 
via deposition of 
rock fragments 

• Species observed within the rock disposal 
site were predominantly adventive or mobile 
species and would have minimal impacts 
from the deposition to the seabed.   

Low High Low • No impact management required.  
Less than 

minor 

Adjacent shoreline 
alterations via the 
mobilisation of 
rock fragments 
from the proposed 
disposal site 

• Rock disposal site was specifically chosen 
based on the similarity of the receiving 
shoreline (i.e., gravel fields) and an 
appropriate depth characteristic (13 – 15 m).  
• Wave calculations completed by OCEL 
(2021) show nothing larger than 150 mm will 
be mobilised at these depths and gravel 
smaller than 150 mm will be comparable to 
the shoreline substrate 

Moderate Low Low 

• Visual rock stability assessments, as 
part of the wider proposed monitoring 
programme, can validate the 
prediction of a less than minor impact.   
• Specific details to be included in 
adaptive marine management plan.  

Less than 
minor 

1 Based on Sections 7.5 and 7.6. 
2 Taking into account the described environment, proposed operations, survey results and natural conditions. 
3 Prior to mitigation, if required.  
* Effects on marine mammals are discussed in Childerhouse (2020).  
# Effects on avifauna are discussed in Stephenson (2021). 
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8 Conclusions and Recommendations 

South Port’s Capital Dredging works will allow for improved navigational safety in 
the Bluff Harbour and the ability to increase the region’s productivity and 
economic capacity. However, when measuring ‘progress’ it is imperative to do 
so alongside ecological and environmental assessments to ensure a sustainable 
and balanced outcome occurs. Coastal dredging and shipping are known to put 
additional pressures on often stressed marine ecosystems via habitat 
degradation, pollution, noise and the introduction of invasive species (MfE & Stats 
NZ, 2019). Impact management and mitigation is therefore vital to maintain 
important habitats and ecosystem processes in and adjacent to these often 
highly modified marine environments.  
 
South Port carry out marine monitoring surveys as part of existing consent 
conditions and have an understanding of the surrounding marine environment. 
From this knowledge base and further supporting investigations, the receiving 
marine environment can be effectively characterised and assessed for adverse 
effects from the proposed Capital Dredging works.  
 
In comparison with current and previous Capital Dredging works nation-wide, the 
proposed volumes of both sediment and rock to be dredged and deposited are 
low. Recent capital dredging works completed by Lyttleton Port Company (LPC) 
and maintenance dredging completed by Napier Port removed 18 million m3 and 
3.2 million m3 of sediment spoil, respectively. LPC’s Capital Dredging works were 
150 times larger in magnitude than is proposed by South Port. Despite the 
significant differences in scale, South Port’s goal remains to ensure the impact of 
their proposed works is as low as possible.  
 
The existing Sediment Disposal Site is located in an appropriate high energy 
environment within Foveaux Strait, which minimises the effects of sediment spoil 
on the adjacent coastal environment and distributes the spoil sediment into the 
70,000 m3/sec volume of constricted water flowing through the strait (Heath, 
1973). Sediment distribution mapping illustrates that the risk of sedimentation 
effects on nearby high value environments such as the Awarua Bay Ramsar site 
and the Motupōhue mātaitai are low and will be further reduced by proposed 
mitigation measures. Sediment plumes from fine sediment mobilisation will be 
exceedingly short lived due to the relatively small volume of silts being removed 
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and the expected timeframe for the sediment removal and deposition of these 
finer silt berth areas being 1 week. Further to this, restrictions on dredge spoil 
disposal of the finer silts during the only tide where high value habitats may 
experience pluming are recommended. To validate these predictions, an impact 
assessment within the Motupōhue mātaitai is proposed alongside consultation 
with Te Rūnanga o Awarua. 
 
Rock blasting can be a controversial activity in the marine environment and 
without appropriate mitigation will have detrimental effects on the affected area 
and nearby marine species. The site to be blasted is a highly modified 
environment from previous blasting works, however, has since recolonised to 
create a productive and diverse rocky reef habitat. Therefore, despite this habitat 
again being highly disturbed, it is likely that this site will recolonise to a similar extent 
over time. Although the disturbance and removal of sessile species and rocky reef 
habitat in the channel is permitted by South Ports’ existing deemed coastal permit 
and therefore outside the scope of this assessment of effects, South Port wishes to 
take a proactive approach and implement monitoring programmes to assist in 
the provision of data for future works. These include an ongoing monitoring regime 
to assess the recolonisation of these bare rock surfaces and ensure these habitats 
are assessed for invasive marine pest species. South Port and e3s have also 
volunteered to initiate a ‘reef ball’ monitoring programme to quantifiably assess 
the rate of recolonisation and recovery of marine species on hard substrate 
surfaces with no initial marine habitat. Further to this an ongoing monitoring 
regime will assess the recolonisation of these bare rock surfaces and ensure these 
habitats are assessed for invasive marine pest species. The subsequent deposition 
of the rock spoil to the seabed is predicted to create a rocky reef habitat in a 
highly disturbed area with currently, a low level of biodiversity. Subsequent 
monitoring of this site is proposed to validate this prediction.    
 
Underwater blasting also poses risks to mobile marine species such as fish, 
octopus, sharks, marine mammals, & seabirds. Marine mammal and seabird 
effects and mitigation are covered in Childerhouse (2021) and Stephenson (2021), 
respectively, however to reduce impacts on nearby fish, octopus, sharks and rays 
mitigation measures are proposed. These aim to avoid species peak breeding 
and feeding times in Bluff Harbour and to actively reduce the liklihood of these 
species being within the identified mortality blast zone of 77 - 85 m via observers, 
warning blasts, soft starts and acoustic deterrent devices.  
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Underwater noise within a Port Zone is to be expected and marine species residing 
within these areas usually either adapt or leave. However, constant noise from 
drilling, blasting, and dredging may affect marine species over an extended 
timeframe. Dredging equipment has been modified and maintained to reduce 
any unnecessary excess noise however to further reduce the impact on the 
marine species within the works vicinity mitigation measures are proposed. These 
aim to provide the year-round residents with respite from noise at their most active 
time periods each day whilst still aiming to complete the works over the quickest 
timeframe manageable, so nearby species do not suffer longer term behavioural 
effects where possible.  
 
Overall, this assessment finds that the proposed dredging and sediment and rock 
disposal has the potential to have detrimental effects on the marine environment. 
However, e3s considers that there are a number of management measures that 
can be implemented to avoid and mitigate ecological effects such that the 
effects are reduced to an acceptably low level. These proposed actions are 
summarised in the following sections. 
 

8.1 Recommendations 

This section lists the mitigation and impact management recommendations 
outlined in Table 12. These are as follows: 
 

1. Dredging at Berth pockets, in particular the Berth 5 & 6 basin (Zones B3/4, 
B5 and A4) and Berths 7 & 8 (Zone B7-B8), should occur during slack and 
outgoing (ebb) tides to avoid depositing fine silts in Awarua Bay and the 
inner harbour (including seagrass beds).  

2. Sediment dredged from the Berth 5 & 6 basin (Zones B3/4, B5 and A4) and 
Berths 7 & 8 (Zone B7-B8) should not be deposited at the sediment spoil site 
during slack tide where little or no wave action is evident.  

3. Turbidity meters are to be placed near sensitive habitats such as seagrass 
beds and at the eastern edge of the Motupōhue mātaitai, with another 
‘control’ turbidity meter placed near seagrass beds outside of the 
predominant tidal flow pathway. Final placement of turbidity meters 
should be subject to consultation with Te Rūnanga o Awarua. 

a. An ecological receptor-based approach to turbidity monitoring is 
proposed using local calibration between turbidity and water 
clarity/light availability. 
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b. A three-tiered trigger threshold level for soft-sediment dredging 
based on the identified most sensitive ecological receptor, seagrass 
beds (Zostera muelleri) should be finalised based on local 
calibration.  

c. Ongoing monitoring of the sensitive receptors via turbidity meters 
should be carried out during the soft sediment dredging and 
disposal. This should include daily monitoring of the meters during 
the dredging of higher risk fine silts. 

d. An adaptive marine management plan (AMMP) has been 
developed, which outlines the procedures/corrective actions that 
will be put in place in the case the acceptable turbidity/light 
availability ranges are exceeded. This plan should be finalised prior 
to works commencing once contractual tenders have been 
awarded. 

4. An impact assessment (pre- and post- works) within the Motupōhue 
mātaitai is to be completed with methodology and location under 
consultation with Te Rūnanga o Awarua and local iwi. 

5. Soft sediment dredging should occur during the winter months outside of 
most avifaunal breeding and seagrass (Zostera muelleri) flowering and 
growth seasons. 

6. Drilling and blasting should occur during the autumn, winter and early-
spring months to avoid marine species peak feeding and breeding times 
in the harbour. 

7. Marine species observers (in conjunction with marine mammal observers 
covered in Childerhouse, 2021) should visually assess the estimated 
mortality zone (Figure 32) from the surface for any obvious signs of sharks.  

8. A ‘warning blast’ in open water of low peak pressure should be set off to 
remove any benthic and cryptic mobile species from the area before 
each blasting operation commences. This should be undertaken in 
conjunction with a ‘soft start’, whereby blasting effort begins at the lowest 
charge rate and increases over the blasting event. 

9. An acoustic harassment device should be situated on the blasting vessel 
and to be transmitting at all times whilst drilling or blasting is occurring.  

10. Regular maintenance and up-keep of all dredging equipment and vessel 
(e.g. lubrication and repair of winches, generators) should be undertaken 
to lessen underwater noise production. 
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8.2 Monitoring 

A monitoring programme is recommended to survey the effects of the Capital 
Dredging works. This should include the following:  
 

1. Sediment should be sampled at the Harbour Control Site within 3 months 
of dredging completion and tested for sediment chemistry and particle 
size analysis. Results should be compared to historic results compiled in 
Appendix C. 

2. Seagrass beds adjacent to the proposed dredging footprint should be 
monitored pre-, during, and post- soft sediment dredging for changes in 
sediment particle size composition and seagrass percentage cover.  

3. Benthic monitoring of fixed locations within the proposed rock blasted sites 
in the Bluff Harbour channel entrance are proposed post-works at 
approximately 3 months, 12 months, and 24 months. Further biennial 
monitoring could occur at the discretion of South Port to assist in the 
provision of dataxiii.  

4. A benthic survey assessing infauna, epifauna, particle size and chemistry 
within the Sediment Disposal Site and Sediment Control Site (Figure 1) 
should occur within 3 months of the works being completed.  

5. Benthic monitoring of the Rock Disposal Site should occur at approximately 
3 months, 12 months, 36 months and 60 months post-works. 

a. This should include epifaunal and algal cover quadrats, visual rock 
stability, and biosecurity assessments. 

b. Nearest soft sediment monitoring should also be undertaken to test 
for sediment particle size and chemistry.  

 
 
In conjunction with the above findings and proposed mitigation and monitoring 
it is considered that all possible measures have been taken to avoid, mitigate or 
manage any potential adverse impact on the marine environment from the 
proposed works. 

 
xiii Please note this is a volunteered condition as the removal of biota in the channel entrance is an 
allowable activity under the deemed coastal permit. The purpose of monitoring this location is to 
provide South Port with rocky reef recolonisation information for any future works. 
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Appendix A: Representative Video Captures of Benthic Drags 1 to 9 
 

 
 

 
  



Appendix $: Benthic Drag Photos 
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Appendix B: Infaunal Core Photos from Rock Disposal Site 

 
 

 
  



 

 
 

 
Appendix B Figure 1: Transect 1 infaunal core samples (A to D left to right). 

 
Appendix B Figure 2: Transect 2 infaunal core samples (A to D left to right). 



 

 
 

 
Appendix B Figure 3: Transect 3 infaunal core samples (A to D left to right) (thick 
impenetrable shell hash was underlying sand in cores C and D). 

 

 

Appendix B Figure 4: Transect 3 infaunal core samples (A to D left to right).   



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Appendix C: South Port Sediment and Infauna Monitoring Summary 2014 – 
2021 (e3Scientific, 2021). 
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South Port Sediment and Infaunal Monitoring Summary 
2014 - 2021 

1 Introduction 

South Port NZ Ltd (South Port) have had a Discharge Agreement with Environment 
Southland (ES) since 2014 and Schedule 2 of this agreement stipulates 
the monitoring required by South Port to remain compliant ($WWDFKPHQW A). 
Monitoring requirements 2, 3 and 4 have been carried out annually since 2014 
and include marine sediment sample surveys for contaminants, sediment build-
up monitoring, and wharf biota survey, within South Port berth sites and control 
sites in the inner harbour. 

South Port also hold a Bluff Harbour Dredging Spoil Disposal Coastal Permit 201285 
(AWWDFKPHQW A) which expires on 2 December 2037.  This permit has a consent 
term of 35 years and permits the dredging, dumping and depositing of the 
following quantities of spoil: 

i. Up to a maximum of 40,000 cubic metres (m3) per year on three
occasions during the term of this consent, these being once in the
periods October 2005 to June 2006, January 2015 to January 2020 and
January 2025 to January 2030.

ii. Except on those occasions specified in (i), a maximum of 20,000 cubic
metres in each year of consent and, over the term of the consent, an
annual average shall not exceed 12,000 cubic metres.

This permit requires the consent holder to keep a record of the areas dredged, 
the amount of material dredged, and results of monitoring and interpretation of 
results. Condition 5 requires the consent holder to undertake an annual sediment 
monitoring programme. This requires sediment sampling to be completed at 
South Port’s berth sites, the sediment spoil disposal site and a nearby control site 
approved by ES. Condition 6 of this coastal permit requires a five yearly benthic 
assessment to be carried out at the spoil disposal site and nearby control site to 
assess the effects of the deposition of material on the benthic biota. The 
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parameters of this study has been approved by the Director of Environmental 
Management at ES. Figure 1 illustrates the sediment and benthic sampling 
locations. 
 
e3Scientific Ltd (e3s), on behalf of South Port, have carried out the last three 
Discharge Agreement annual surveys (2017 – 2019) and Cawthron carried out the 
two surveys prior to this (Peacock, et al., 2014; Newcombe & Dunmore, 2015). No 
surveys were carried out in 2016. The annual sediment monitoring as stipulated by 
Coastal Permit 201285 has been carried out since 2001. MWH (now Stantec) 
completed the 2014 & 2015 monitoring  (MWH, 2016) and possibly the monitoring 
previous to this, however due to personnel changes, raw data prior to 2014 is not 
accessible. e3Scientific Ltd completed the 2019 and 2020 monitoring (e3Scientific 
Ltd, 2020 & 2021) on behalf of South Port. The five yearly benthic assessment was 
carried out in 2008 by Cawthron (Dunmore & Barter, 2008) and in 2019 by e3s 
(Miller, 2020). No benthic assessments between these two surveys are known to 
have been completed despite being required by ES.    
 
Sediment and infaunal sampling have also been carried out at harbour, spoil 
disposal and control sites specifically to inform South Port’s capital dredging 
application. This sampling was completed in 2020 and again in 2021 to assess the 
effects of a 40,000 m3 spoil maintenance dredge operation carried out by the 
trailer hopper suction dredge (THSD) Albatros in April and May 2020. Sites included 
specifically for the capital dredging assessment were Swinging Basin and Berth 3A 
(including the Berth 3A Drift Dive) (Figure 1) as these locations have not been 
dredged by South Port since their previous capital dredging in the 1980’s and are 
proposed to be dredged as part of this application.  
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Figure 1: Sediment sampling locations within Bluff Harbour and Tiwai Peninsula. 

2 Sampling Methodology 

2.1 General 

All sediment sampling was completed either by sediment cores on SCUBA or by 
a Van Veen sediment sampler from a vessel. All infaunal sampling was completed 
via infaunal cores on SCUBA. All sites were located using fixed landmarks from 
previous surveys, or a portable global positioning system (GPS). All site positions 
are shown in Figure 1. 

In 2014, the Harbour Control Site (previously referred to as Site 6) was situated to 
the northeast of Tikore and Rabbit Islands (Figure 1). In 2015, it was necessary to 
change the location of the control site due to high winds and tides preventing 
access to the original Harbour Control Site (Site 6). In 2017, the control sediment 
site was changed again due to weather and tide conditions preventing access 
to either of the above control sites, and in conjunction with recommendations 
made from previous surveys. The 2017 Harbour Control Site (Site 4) had similar 
characteristics to previous sites but greater depth (approximately 7 m) (Figure 
1Error! Reference source not found.). The 2017 control site (Site 4) was resampled 
in 2018, 2019, and 2021. 
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2.2 Sediment Cores via SCUBA 

To satisfy Schedule 2 of South Ports’ Discharge Agreement (AWWDFKPHQW A) 
sediment cores are taken on SCUBA every 12 months from the berths and a 
harbour control site. Four sediment cores and a further 4 replicate cores (of an 
80 mm dia) are collected within a 10 m2 area at selected sites. To obtain the 
sediment cores, the sediment corer is manually driven into the sediments to a 
depth of 150 mm, capped in situ, and returned to the vessel. On board, each 
core is examined to qualitatively determine sediment texture, colour, and 
odour. The presence/ absence of apparent redox potential discontinuity 
(aRPD) and hydrogen sulphide odour are used as qualitative indicators of 
enriched conditions. Photographs are taken of each core to document the 
relative degree of enrichment to provide a long-term record (AWWDFKPHQW B).  

This method was replicated to take additional sediment cores specifically to 
inform the capital dredging assessment in 2020 and 2021. Due to the strong 
currents experienced within the Bluff Harbour channel (within Berth 3A site), 
sediment cores were taken (one sample and one replicate) every 50 m on a drift 
dive covering approx. a 200 m distance (Figure 1- Berth 3A drift dive).  

The surface layer (i.e. the top five centimetres) of each set of four cores is 
composited into pre-labelled, sterilised, sample jars. For additional quality control 
and assurance, the second composited replicate sediment samples from the 
working berth sites are split to assess the reproducibility of the laboratory analysis. 

Therefore, a total of three samples were analysed for Berths 5, 8 and 8a: 
x One composite sample (SS1);
x One composite replicate sample (SS2a); and
x One field split of the replicate sample (SS2b).

Two samples were analysed from Berth 3A, Swinging Basin, Harbour Control, 
Disposal and Disposal Control Sites: 

x One composite sample (SS1); and
x One composite replicate sample (SS2).

Divers took representative photographs of the seabed at each site and recorded 
the following information: 
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• sampling date and time;
• water depth;
• stage of the tide;
• current direction;
• visual characterisation of the sediment present, including apparent redox

potential discontinuity layer (aRPD); and,
• visual estimate of water clarity immediately above the seabed.

The laboratory analytical suite determined for the sediment samples is 
specified by Section 2 (c) of the South Port Discharge Agreement 
($WWDFKPHQW A).  Consequently, the following laboratory analytical suite is 
completed for these samples: 

• Particle grain-size distribution (percent gravel, sand and silt / clay);
• Total Organic Carbon (TOC);
• Phosphorus (P);
• Heavy metals: arsenic (Ar), cadmium (Cd), chromium (Cr), copper (Cu), lead

(Pb), mercury (Hg), nickel (Ni), zinc (Zn);
• Tributyltin (Tbt); and,
• Polycyclic Aromatic Hydrocarbons (PAHs).

The laboratory methods utilised for analysis are included in the laboratory 
report (see $WWDFKPHQW C). 

2.3 Van Veen Grab Sampler 

To satisfy Condition 5 (a) of the South Port Coastal Permit (AWWDFKPHQW A), 
surface sediments at the Disposal and Disposal Control Sites are taken by a boat 
operated Van Veen grab sampler every 12 months. Each sediment sample 
or “grab” is examined to qualitatively determine sediment texture, colour, 
and odour. The presence/absence of aRPD and hydrogen sulphide odour are 
used as qualitative indicators of enriched conditions.  

Samples comprising the surface layer (i.e. the top five centimetres) of each set of 
three grabs at the Disposal and Disposal Control Site are composited into pre-
labelled, sterilised, sample jars. For additional quality control and assurance, a 
second composited duplicate sediment sample from the Disposal Site is taken to 

Arrow Lane Arrowtown • Ph: (03) 409 8664 • www.e3scientific.co.nz 
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assess the reproducibility of the laboratory analysis. The laboratory analytical suite 
determined for the sediment samples was specified by Condition 5 (a) of 
the South Port Coastal Permit (AWWDFKPHQW A). The three Disposal and Disposal 
Control samples are analysed for: 

• Heavy metals: arsenic (Ar), cadmium (Cd), chromium (Cr), copper
(Cu), lead (Pb), nickel (Ni), zinc (Zn) (trace);

• Polycyclic Aromatic Hydrocarbons (PAHs) (screen);
• Sulphate (S); and
• Phosphorus (P).

Tributyltin (Tbt) was tested for in 2021 but is not required by Condition 5 (a) of the 
Coastal Permit. The laboratory methods utilised for analysis are included in the 
laboratory report (see AWWDFKPHQW C). 

2.3.1 Sediment Analytical Result Review 

Following the receipt of the laboratory data, a detailed review of the data is 
performed to determine its accuracy and validity. All laboratory data are 
checked for analytical and typographical errors. Once the data quality is 
established, the sediment data is assessed with respect to results from the previous 
monitoring events and the adopted sediment quality guidelines.   

2.3.2 Sediment Sample Field and Laboratory QA/QC 

The QA/QC procedures performed during sediment sampling are listed as follows: 

• Use of standardised field sampling forms and methods;
• Samples were transferred under Chain of Custody procedures;
• All samples were labelled to show point of collection, time and date;
• Headspace in sample jars was avoided; and,
• All samples are stored in a chilled polystyrene bin.

Sediment samples are couriered to Analytica Laboratories Limited (Analytica). 
Analytica is IANZ accredited for the analysis of heavy metals, hydrocarbons, 
phosphorous, total organic carbon, and tributyltin. Analytica conduct internal 
QA/QC in accordance with IANZ requirements. Particle grain-size distribution and 
total organic carbon analyses are sub-contracted to Earth Sciences Department, 
Waikato University, Hamilton. 
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2.4 Infaunal Cores via SCUBA 

To inform the five-yearly benthic assessment at the Disposal Site, four infaunal 
samples were taken at the Disposal and Disposal Control sites in February 2020 
(n=8). These sites were then resampled in January 2021 (n=8) along with a further 
five new sites (n=28) in response to PDP’s request for more information regarding 
infaunal communities within the berths in Bluff Harbour. All infaunal samples were 
taken using a hand coring method on SCUBA. Figure 2 shows the infaunal sample 
locations within Bluff Harbour, Disposal and Disposal Control sites for both years.  
 

 
Figure 2: Infauna core sites.  

Each infaunal core has a 100 mm internal diameter and was driven approximately 
150 mm into the sediment, capped in situ and returned to the surface whereby 
the contents were sieved through a 0.5 mm mesh. The residual was emptied into 
a clearly labelled plastic container, preserved with 70% ethanol and couriered to 
NIWA for processing. Identifications were made to the lowest practicable 
taxonomic level. 
 
Infauna count data were analysed to determine individual species density 
(abundance), species richness (diversity) and standardised indices of community 
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diversity and evenness for each sample (Table 1). The infaunal assemblages 
recorded during this survey were contrasted using classical multidimensional 
scaling (MDS) and Agglomerative Hierarchical Clustering using R statistical 
software. Dissimilarity values for the hierarchical clustering were calculated and 
then clustered using the ward.D2 agglomeration method.  
 
A quantitative comparison of 2021 results with the previous survey in January 2020 
(Miller, 2020) was made to help assess any infaunal effects of the 40,000 m3 of 
berth spoil deposited at the Disposal Site in April and May 2020.   
 

Table 1: Descriptions of infaunal indices.  

Index Equation Description 

Abundance (N) Sum (n) Total number of individuals in a sample. 

Species Richness (S) Count (taxa) Total number of species in a sample. 

Evenness (J’)  ܬᇱ =  ln (ܵ) Pielou’s evenness. A measure of how evenly/ܪ 

the individuals are distributed among the 

different species. Values range from 0 to 1; 

0 indicates uneven distribution and 1 

indicates an even distribution.  

Diversity (H’) ܪᇱ =  െܷܵܯ(ܲ݅ כ ln(ܲ݅)) Shannon-Weiner diversity index (H’). A 

diversity index that describes, in a single 

number, the different types and amounts of 

animals present in a sample. The index 

ranges from 0 for samples with a single 

species to high values for samples 

containing many species.  

 
 
3 Ecological and Physiochemical Trends 

3.1 Particle Size Analysis 

Particle size analysis is carried out at Berths 5, 8, 8a, and Harbour Control as per 
Monitoring Requirement 2 (c) of the Discharge Agreement. Particle size analysis is 
also required under Condition 6 of the Dredging Coastal Permit to be carried out 
every five years at the Disposal and Disposal Control sites. To aid in the assessment 
of effects for the proposed Capital Dredging application e3s also completed 
additional particle size analysis for sites in 2020 and 2021.   
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The results of the annual, five yearly and additional sampling in 2020 and 2021 are 
presented in Figure 3. Where two or three samples were taken within an area the 
results are averaged. Berth 8a refers to Site 1a (Figure 1) which is 20 m out from 
Berth 8. Swinging Basin and Berth 3A were only sampled as part of the Capital 
Dredging application in 2020 and 2021 and have not been dredged by South Port 
since previous Capital Dredging works in the 1980’s. Berth 8a and Harbour Control 
sites were not sampled in 2020 due to a lack of advice from Environment 
Southland as to whether this sampling was required.  
 
The silt proportion in Berth 5&6 samples has a range of 20.75% and a mean of 
49.08% across the 7 surveys. This large range is due to the consistent build up of 
land-based silts in this berth basin and the maintenance dredging occurring.  
Berth 7 & 8 silt proportions have been relatively stable between 2017 and 2020 
with an increase in silt observed in the 2021 survey and a mean of 22.66% silt to 
77.23% sand. Berth 8a silt proportions have also remained relatively consistent 
throughout the 7 surveys with a range of 7.6% and mean of 15.89% silt. The Harbour 
Control site exhibited its highest proportion of silt in 2021 (15.34%) and the lowest 
proportion of silt in 2020 (5.17%), although these are still considered low silt 
proportions. The silt to sand ratio can fluctuate at this inner harbour site due to 
storm events mixing and flushing sediments and land-based sediment loading. 
The very low silt proportions found at the Swinging Basin site are consistent with 
areas that receive high tidal velocities (i.e. >0.5 m/sec) and Berth 3A silt 
proportions appear to be fairly consistent over the two surveys ranging between 
20% and 22%.   
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3.1.1 Disposal and Disposal Control Pre- and Post-Dredging 

Sediment samples were collected at South Port’s Spoil Disposal Site and 
associated Disposal Control Site in February 2020 as part of South Port’s Coastal 
Permit 201285 (Conditions 5 & 6) and resampled in January 2021 to inform South 
Port’s Capital Dredging AEE. This follow-up sampling in 2021 aimed to assess any 
longer-term changes in sediment particle size composition due to a one-off 
dredging campaign in April 2020. The dredging campaign removed 
approximately 40,000 m3 of spoil primarily from the South Port berth zones (i.e., 
finer sediment areas) and deposited this spoil at the Disposal Site over 4 weeks. 
This dredging campaign was undertaken by the trailer hopper suction dredge 
(THSD), Albatros. 
 
Silt/clay, sand and gravel size class percentages at the Disposal Site and the 
Disposal Control Site were assessed for statistically significant changes in 
composition percentage between 2020 and 2021. A paired t-test was used to 
calculate the p-values at the 95% confidence interval for both sites. Results 
indicate no significant changes were observed between the 2020 and the 2021 
sediment compositions (Table 2). Minor increases in the silt/clay compositions of 
samples were noted after the deposition of 40,000 m3 in 2020 across the samples 
and changes to the sand and gravel composition of the Disposal Control Site from 
2020 to 2021 is evident (Figure 4), although not statistically different (>0.05). The 
Disposal Site had a mean silt to sand proportion of 1:99 in 2020 and 3:97 in 2021. 
The Disposal Control had a mean silt to sand proportion of 1:99 in 2020 which 
increased within both silt and gravel compositions to a ratio of 7:83:10 
silt:sand:gravel in 2021. 
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Figure 4: Particle grain-size distribution for sediment samples from the Disposal and 
Disposal Control Sites in 2020 and 2021.   

Table 2: p-YDOXHV�for sediment composition comparison between 2020 and 2021 
(p<0.05 = significDQW�FKDQJH�� 

Site Silt/Clay  
�63 �m 

Sand 
��PP 

*UDYHO 
��PP 

Disposal 0.1042 0.1042 n/a 
Disposal Control 0.1837 0.0652 0.0652 

 

3.2 Sediment Chemistry 

The ANZG (2018) guidelines were used to assess and interpret the results of the 
sediment analysis. These guidelines present default guideline values (DGV) and 
upper guideline values (GV-High) as two threshold levels under which biological 
effects are predicted. The lower threshold indicates a possible biological effect, 
while the upper threshold (GV-High) indicates a probable biological effect. These 
trigger values are conservative criteria for water or sediment quality that, if 
complied with, should ensure environmental values are protected. The intent of 
these threshold values is to act as a trigger value for more intensive assessments if 
they are exceeded. The previous ANZECC (2000) guidelines were identified as 
Interim Sediment Quality Guidelines (ISQG) and although the name has changed 
in the updated ANZG (2018), the guideline values are predominantly the same. 
 

3.2.1 General Sediment Observations  

The apparent redox potential discontinuity depth (aRPD) refers to the often, 
visually distinct colour change (from brown to green/black), between surface 
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and underlying sediments. The aRPD marks the transition from oxidising to 
reducing sediment conditions and, in conjunction with examination of odour, 
provides a rapid method of assessing organic enrichment (Gerwing, et al., 2015). 
Minor changes have been observed in the aRPD depths and odour across each 
site but these have generally remained consistent. The exception appears to be 
in 2015 when aRPD depths were either distinctly smaller or larger at the sites than 
in all other years. This may have been an observed environmental change or a 
difference in personnel and methods from the other surveys. It was recorded that 
at Berth 5 in 2015 the samples were taken 22 m from the wharf (Newcombe & 
Dunmore, 2015), whereas other surveys attempted to take samples within 15 m of 
the wharf.   
 

Table 3: Characterisation of sediments and measurements of depth to the 
appDUHQW�UHGR[�SRWHQWLDO�GLVFRQWLQXLW\� OD\HU��D53'�� LQ�FRUH�VDPSOHV�IURP�6RXWK�
3RUW�ZKDUI�VLWHV��6LWHV�����D�DQG����DQG�VHGLPHQW�FRQWURO�VLWH�ZLWKLQ�%OXII�+DUERXU�
�6LWH���� 

 
Depth to aRPD and sediment characteristics 

2014* 2015* 2017 2018 2019 

Berth 8 3 cm. Strong 
odour 

0.2 – 0.4 cm. 
Moderate – 
strong odour 

1 - 2 cm. 
Strong odour 

3 – 4 cm, distinct 
aRPD layers. 
Strong odour 

3 – 4 cm, 
distinct aRPD 
layer. Mild - 
Moderate 
odour 

Berth 8a 3 cm. Mild – 
strong odour 

0.5 – 1 cm. 
Moderate 
odour 

3 - 4 cm. Mild 
odour 

2 – 3 cm, distinct 
aRPD layers. 
Moderate odour 

2.5 – 3 cm, 
distinct aRPD 
layer. Mild 
odour 

Berth 5 1 – 3 cm. 

3 – 5 cm, 
patchy aRPD 
layer. No 
odour 

0.5 – 1 cm, 
patchy aRPD 
layer. 
Moderate 
odour 

0.5 – 1 cm, 
indistinct aRPD 
layers. Mild 
odour 

1 – 2 cm, 
indistinct aRPD 
layer. Strong 
odour 

Harbour 
Control 

2 – 3 cm, 
patchy 
aRPD layer 

3 – 5 cm, 
indistinct 
aRPD layer.  

3 – 4 cm, 
indistinct 
aRPD layer. 
Mild odour. 

2 – 3 cm distinct 
aRPD layers. No 
odour. 

6 cm, distinct 
aRPD layer. No 
odour. 

* 2014 and 2015 observations from Peacock, et al., 2014 and Newcombe & Dunmore, 2015. 

 

3.2.2 Total Organic Carbon and Phosphorus 

Total organic carbon (TOC) levels have primarily decreased since Discharge 
Agreement monitoring began in 2014 although an increase across the berth sites 
was observed in 2021 (Figure 5). These values are however significantly below the 
ecological stressor level of 3.5 g/100 g (Hyland, et al., 2005). Berth 3A, Swinging 
Basin, Disposal and Disposal Control Sites were only tested for TOC in 2021 as part 
of the Capital Dredging investigations. Higher TOC levels at Berths 5 & 6 are 
consistent with the relative particle size and degree of water movement in this 
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area, i.e., finer sediments and more sheltered sites exhibit higher TOC levels. TOC 
concentrations at the Disposal Control Site were below detection 
limits (AWWDFKPHQW C). 

Figure 5��5HVXOWV�RI�VHGLPHQW�7RWDO�2UJDQLF�&DUERQ��72&��DQDO\VHV�IURP�2014 to 
������QR�VXUYH\V�FRPSOHWHG�LQ��������$OO�GDWD�DUH�DYHUDJHV�RI�WKH���RU���VDPSOHV�
WDNHQ�DW�HDFK�VLWH�����6(�� Berth 3a, Swinging Basin, Disposal and Disposal Control 
sites were only sampled in 2021. 

As there are no guideline values for phosphorus levels in sediment, the 2014 levels 
are utilised as baseline levels for comparison with subsequent monitoring events. 
Phosphorus levels have remained consistent across the majority of the berths since 
monitoring began in 2014 (Figure 6). However, at Berths 7 & 8 an increasing trend 
was evident between 2014 and 2018, before a significant spike was noted in 2019. 
Concentrations then decreased significantly in 2020 before rising to a level 
comparable with concentrations reported in 2017 and 2018. Phosphorus binds 
readily to sediment and the increase in concentrations at this site could generally 
indicate some form of accretion occurring from a contaminant source such as 
fertiliser run-off, animal waste or wastewater discharges. However, as the seabed 
at this site appears to be eroding rather than accreting (seabed sediment level 
monitoring shows a depth increase of 12 cm between 2018 and 2019, see Section 
3.3), the high phosphorus levels observed in 2019 are more likely to be legacy 
phosphates from historic land use in this area. 
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Figure 6�� 5HVXOWV� RI� VHGLPHQW� SKRVSKRUXV� �3�� DQDO\VHV� IUom 2014 to 2021 (no 
VXUYH\s completed in 2������$OO�GDWD�DUH�DYHUDJHV of the 2 or 3 samples taken at 
each site ����6(�� Berth 3a and Swinging Basin sites were only sampled in 2020 & 
2021. 

3.2.3 Heavy Metals and Tributylin 

All heavy metal analysis of sediment samples collected between 2014 and 2021 
have been found in concentrations less than the ANZG (2018) DGV threshold, with 
the exception of a single sample for arsenic at the Disposal Control Site in 2021. 
As no other samples have exceeded this threshold, averages of the two or three 
samples taken within each site are considered an appropriate representation of 
the data (Figure 7). Heavy metal concentrations are fairly consistent over the 
seven years within the berths although some variability in cadmium and nickel 
concentrations have been noted, however, no overall trend is apparent.  
Arsenic was found to be more elevated than previous years in 2021 in harbour 
sites outside of the berth pockets (i.e., Berth 3A, Swinging Basin and Harbour 
Control Site). This increase in arsenic also correlated to the Disposal Control Site in 
2021.  This result is the only exceedance of the DGV threshold with a value of 20.3 
mg/kg ($WWDFKPHQW C) and average of 19.85 mg/kg across the two 
samples. Interestingly, the Disposal Site which had been higher in 2020 was 
significantly reduced in 2021 after the deposition of 40,000 m3 of berth 
sediment spoil. These results, although somewhat limited given the lack of historic 
data at the non-berth sites, in conjunction with the steady and reasonably low 
concentrations found within the berth pockets appear to be occurring from 
sources outside of South Port operations. This could potentially be attributed to 
nearby industrial activities and outfalls from the NZ Aluminium Smelter (NZAS) on 
the Tiwai Peninsula.  
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The purpose of measuring for Tributyltin (Tbt) is to monitor for possible inputs of 
antifoul paint from vessels using South Port’s wharves in Bluff Harbour. All detected 
Tbt levels were normalised to 1% organic carbon (mg/kg OC) as the 
concentrations of Tbt (as an organotin compound) in the organic fraction of 
sediment is more relevant than dry weight concentrations with regards to 
assessing adverse ecological and biological effects. Table 4 shows that Tbt levels 
have exceeded the ANZG (2018) DGV threshold levels on six occasions since 2014 
and exceed the GV-High threshold on two occasions, predominantly at Berth 8a, 
which is situated 20 m directly out from Berth 8. Tbt concentrations also exceeded 
the DGV threshold in 2014 at Berth 5 & 6 and in 2018 at Berths 7 & 8. All 
exceedances, with the exception of 2019, have not been consistent across 
replicate and duplicate samples, suggesting these levels are most likely 
attributable to discrete particles of antifoul paint. In 2019 two samples at Berth 8a 
exceeded the DGV threshold with 0.038 and 0.129 mg/kg OC (average of 0.567 
mg/kg OC), indicating that these elevated levels may have been ambient and 
could be attributable to discrete particles of antifoul paint coupled with low levels 
of TOC within these samples which also add to the elevated normalised Tbt levels. 
All exceedances, with the exceptions of 2014 and 2021, had correspondingly low 
72&�OHYHOV�RI����� g/100g. Berth 3a, Swinging Basin, Disposal and Disposal Control 
sites were tested for Tbt in 2021 and all results were reported below the laboratory 
limit of detection of 0.001 mg/kg (Figure 8). 
 

Table 4��7ULEXW\OWLQ��7EW��5HVXOWV��PJ�NJ�2&���1�%��2QO\�VLWHV�WKDW�KDG�7EW�SUHVHQW�
within a sample are included in the table.  

Year 

Berths 5&6 Berths 7&8 Berth 8a $1=*������� 

SS1 SS2a SS2b SS1 SS2a SS2b SS1 SS2a SS2b '*9 
*9-

High 

2014 0.004 0.020 0.004 0.004 0.004 0.006 0.004 0.004 0.004 

0.009 0.07 

2015 0.004 0.004 0.004 0.004 0.004 0.004 0.004 0.01671 0.004 

2017 0.004 0.007 0.008 0.004 0.0081 0.004 0.004 0.0111 0.0581 

2018 0.004 0.006 0.008 0.004 0.01251 0.00791 0.004 0.004 0.004 

2019 0.001 0.001 0.001 0.001 0.001 0.001 0.0381 0.0031 0.1291 

2021 0.001 0.001 0.001 0.001 0.002 0.002 0.001 0.082 0.002 

Notes: 
Blue shading refers to laboratory limit of reporting. 
1 6DPSOHV�KDG�YHU\�ORZ OHYHOV�RI�72&�������J����J�� 
�5HG�IRQW�LQGLFDWHV�H[FHHGDQFH�RI�'*9�WKUHVKROG� 
�5HG�VTXDUH�LQGLFDWHV�H[FHHGDQFH�RI�*9-High threshold. 
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Figure 8: 5HVXOWV�RI�VHGLPHQW�7ULEXW\OWLQ��7EW��DQDO\Ves from �����WR������VXUYH\V�
(no VXUYH\s were completed iQ��������7KH�$1=*��������WKUHVKROG�OHYHOV�DUH�DOVR�
SUHVHQWHG�RQ�WKH�JUDSK��$OO�GDWD�DUH�DYHUDJHV�RI���RU���VDPSOHV from each site 
���� 6(�. 9DOXHV�EHORZ� WKH�DQDO\WLFDO�GHWHFWLRQ� OLPLW� KDYH�EHHQ�H[FOXGHG from 
SORWV�DQG�DYHUDJHV. Berth 3a, Swinging Basin, Disposal and Disposal Control sites 
were only tested for Tbt in 2021. 

3.2.4 Polycyclic Aromatic Hydrocarbons 

Table 5 presents the summarised polycyclic aromatic hydrocarbon (PAH) results 
from 2014 to 2021 within the berths, Control Sites and Disposal Site. All PAH levels 
have remained below ANZG (2018) DGV guidelines since monitoring began 
in 2014 and raw data pertaining to the most recent sampling is in AWWDFKPHQW C. 
Data regarding the individual hydrocarbons can be found in previous 
monitoring reportsi. Berths 5 & 6 exhibit slightly elevated PAH levels consistently 
which is likely attributable to the lack of tidal flushing and finer sediment 
particles observed at this site. Overall, there is no evidence to suggest the 
current PAH contaminant levels are likely to cause an effect to the ecology in 
the vicinity of the berths, nor are they accumulating in the sediment at the 
Control or Disposal Sites. 

i Dunmore & Barter (2008); Peacock, et al., (2014); Newcombe & Dunmore (2015); MWH (2016), 
e3Scientific Ltd (2017, 2018, & 2019); & Miller (2020). 
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0.001 
0.001 
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3.3 Seabed Sediment Levels 

The seabed level at Berth 8 is recorded at the same site every year as part of the 
Discharge Agreement. This was recorded at 11.24 m in 2019 and 2020, which is 
the first year with no change in depth recorded. A depth of 11.12 m was recorded 
in 2018, 11.07 m in 2017, 11.03 m in 2015 and 11.08 m in 2014 (Table 6). The 2019 
and 2020 depth represents a 0.21 m increase in depth since 2015. The 
measurement of seabed level is taken at the base of the exposed wharf piles.  The 
high tidal flow and the increase in seabed level depth at Berth 8, indicates that 
there is limited opportunity for sediment accretion at this site.  
 

Table 6��5HVXOWV�RI�VHDEHG�OHYHO�monitoring at Site 1, dropline B. 

 
 
 
 
 
 
 
 
 

3.4 Infaunal Results 

The results from infaunal sampling in 2021 are presented in Table 7 and are 
summarised as follows: 
 

x Multivariate community analyses showed Berth 8a exhibited the highest 
abundance and taxa richness of all the sites with a mean of 104 individuals 
(S.E. = 26.5), 12 taxa and a high infaunal density of 13,248 individuals/m2 
(within the top 15 cm of sediment). Polychaetes were the most numerous 
at this site with high numbers of individuals in the Spionidae, Oweniidae 
and Capitellidae families. Ampelisca spp. amphipods and the razor mussel 
Solemya parkinsonii were also found in moderate numbers.  

x The Swinging Basin Site was found to have the lowest infaunal density of all 
the sites with 732 individuals/m2 and the lowest taxa richness with an 
average of 3 taxa along with Berth 5. Diversity indices also showed low 
diversity at both Swinging Basin and Berth 5. 

 SHDEHG�OHYHO��P� Difference EHWZHHQ�\HDUV��P� 

2014 11.08 n/a 

2015 11.03 - 0.05 

2017 11.07 + 0.04 

2018 11.12 + 0.05 

2019 11.24 + 0.12 

2020 11.24 0.00 

727$/ Difference   + 0.21 
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x The Disposal Control had similar overall diversity to Berth 8a, however it had 
greater numbers of gastropods and bivalves and less polychaetes than 
Berth 8a.  

x Infaunal density at the Disposal Control is 3,758 individuals/m2 which is 
comparable with the infauna density found at the Harbour Control Site 
(3,854 individuals/m2). Both control sites have a range of polychaetes in 
moderate numbers however the Disposal Control Site had gastropods and 
a greater diversity of bivalves. This is likely due to the more sheltered nature 
of this site having less tidal flow and it is also less exposed to wave action 
than the nearby Disposal Site. The only bivalve found at the Harbour 
Control was the southern tuatua, Paphies donacina, which is likely due to 
its burrowing ability to withstand the strong currents at this site.  

x The Disposal Site had an infaunal density of 860 individuals/m2, dominated 
by polychaetes which is comparable with the Swinging Basin Site (732 
individuals/m2). Polychaetes were the only taxa found at the Swinging 
Basin which is similar to the Disposal Site community. Both of these sites are 
highly disturbed, the Swinging Basin through high velocity tidal movements 
and the Disposal Site through high wave action exposure and the 
deposition of spoil.    

x Berth 3A is a non-dredged, relatively unmodified site in the outer harbour 
and shows similar characteristics to the Harbour Control Site whereby total 
diversity and density is low and the community is dominated by 
Capitellidae polychaetes.     
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3.4.1 Disposal and Disposal Control Pre- and Post-Dredging 

Comparisons of the Disposal (DS) and Disposal Control Sites (CS) in 2020 and 2021 
are presented in Figure 9. Raw infaunal data from 2020 is provided in AWWDFKPHQW 
D. The findings are summarised as follows: 

x Mean species abundance was highest at CS in the 2021 survey and lowest
at DS in 2021. The 2021 CS was also found to have the greatest taxa
richness, and diversity out of the two sites over the two surveys.  In 2021 the
CS samples had a mean infaunal density of 3,758 individuals/m2 compared
to the CS in 2020 with a mean density of 1,911 individuals /m2. A paired t-
test showed the difference in CS 2020 and 2021 abundance was not
significant at 95% confidence interval (CI) (p=0.12).

x DS mean infaunal density ranged from 1051 individuals/m2 in 2020 to
860 individuals/m2 in 2021. A paired t-test showed the difference in DS 2020
and DS 2021 abundance was not significant at 95% CI (p=0.62).

x Predominant differences between DS in 2020 and 2021 were the absence
of the wheel shell Zethalia zelandica in all 2021 samples, compared to 17
found within the four 2020 samples; and a reduction in Spionidae
polychaetes in 2021.

x Taxa richness and diversity was found to be higher at the CS over both
years compared to the DS. Although CS is not considered an overly
sheltered site it has greater protection from the significant easterly swell
than the DS, and therefore can allow for more diverse benthic
assemblages. Impacts of spoil deposition over numerous years will also add
to the lower richness and diversity of the DS.

The infaunal assemblages recorded during these two surveys were contrasted 
using classical multidimensional scaling (MDS) and Agglomerative Hierarchical 
Clustering using R statistical software. Dissimilarity values for the hierarchical 
clustering were calculated and then clustered using the ward.D2 agglomeration 
method. 

The results of the multivariate analyses presented in Figure 10 shows the relative 
similarities or dissimilarities of the samples with regard to the infaunal assemblage 
composition. The dendrogram is clustered into four groups, predominantly 
resolved by the presence/absence of Z. zelandica and diversity of polychaeta 
within each sample. The 2021 Disposal Control Site 4 (CS4 2021) is the significant 
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outlier of these groups based on its’ higher abundance of Capitelllidae and 
polychaeta diversity. The MDS plot also illustrates CS4 2021 as a significant outlier 
and identifies CS2 2021 and CS3 2021 as having dissimilarities to the other samples. 
These dissimilarities include the presence of the Tawera spissa bivalve and the 
moderate abundance of Capitelllidae polychaetes. The 2021 Disposal Site 2 
sample (DS2 2021) has a similar abundance of Capitelllidae polychaetes to these 
two samples (CS2 2021 and CS3 2021) but has less overall polychaeta diversity.  
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Figure 9: Mean infauna indices at Disposal and Disposal Control sites for 2020 
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Figure 10: Four cluster grouped dHQGURJUDP� �WRS�� DQG� non-metric MDS plot 
showing similarity of infaunal assemblages at the Disposal (DS1 – DS���DQG�&RQWURO�
(CS1 – CS���6LWHV for 2020 and 2021. 
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4 Conclusions  

Sediment analysis at South Port berths, the Disposal Site and Control Sites over 7 
years of annual surveys provides a substantial assessment of the sediment 
characteristics occurring in the Port surrounds in Bluff Harbour and within the 
nearby Tiwai Peninsula marine environment.  
   
Particle size analysis of the berth and harbour sites shows that the Berth 5 & 6 basin 
has the highest proportions of silt at roughly 50:50 silt to sand ratio. Due to the finer 
sediments accumulating at this site, the sediment contaminant concentrations, 
although still below ANZG (2018) guidelines, are predominantly more elevated 
than at any other berths. This site is also noted to have the shallowest aRPD layer 
consistently over the years, indicating reducing oxygen conditions within the 
upper sediment layer.  
 
The Swinging Basin exhibits low proportions of silt and sediment contaminant 
concentrations comparable with the Harbour Control Site. Berth 7 & 8 and Berth 
8a exhibit approximately 20% and 15% silt proportions, respectively, and also have 
relatively low contaminant and TOC concentrations. The exception to this is the 
tributyltin ANZG (2018) threshold exceedances that have occurred predominantly 
at Berth 8 and 8a (20 m from Berth 8). Tributyltin (Tbt) has historically been an 
active constituent in anti-fouling paint for vessels which can bond to suspended 
material and is deposited in benthic sediments within the berths of working Ports. 
It is a highly toxic biocide which affects both target and non-target organisms 
within the aquatic environment via slow release into the water column and 
adsorption onto sediment particles. Tbt also bioaccumulates in organisms 
because of its solubility in fat (International Programme on Chemical Safety, 2017). 
The use of Tbt in hull paints has largely been discontinued due to the United 
Nations Environmental Programme (UNEP) placing severe regulations restricting 
the manufacture, sale, use and importation of Tbt in 2014 (United Nations 
Environmental Programme, 2014). However, Tbt can last unaltered in sediment for 
decades, particularly in anoxic conditions and has been linked to deformities in 
benthic organisms, particularly molluscs (King, Miller, & de Mora, 1989). The 
recorded Tbt exceedances at Berth 8a, and single exceedance at the adjacent 
Berth 7 & 8, are most likely attributable to discrete paint particles in the sediment 
rather than ambient levels due to their inconsistent concentrations across 
replicate and duplicate samples. Also, as the concentrations are normalised to 
1% TOC the low TOC at this site further exacerbates concentrations. Large 
international vessels regularly utilise Berth 8 at South Port and some may still have 
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Tbt present in their hull paint, or levels could be legacy Tbt concentrations due to 
its’ long half-life. Polycyclic aromatic hydrocarbons (PAH) were found to be below 
ANZG (2018) guidelines for all samples.  
 
The Disposal and Control Site sites exhibited slight increases in silt proportions 
between 2020 and 2021 surveys although this change was not statistically 
significant. An increase in silt proportions was expected at the Disposal and 
potentially the Disposal Control Site in the 2021 survey due to the deposition of 
40,000 m3 of berth spoil at this location in April and May 2020 (i.e. between the 
2020 and 2021 surveys). However, the low magnitude of change in particle size 
observed indicates that siltation is not readily occurring at these sites. Sediment 
contaminant levels were found to be consistently low or below laboratory 
reporting limits at these two sites, with the exception of arsenic which was found 
in higher concentrations than in the harbour and exceeded ANZG (2018) DGV 
threshold within one sample. These results, although somewhat limited given the 
lack of historic data at the Disposal and Disposal Control sites, in conjunction with 
the steady and reasonably low arsenic concentrations found within the berth 
pockets, appear to be occurring from sources outside of South Port operations. 
This could potentially be attributed to nearby industrial activities and outfalls from 
the NZ Aluminium Smelter (NZAS) on the Tiwai Peninsula. 
 
Infaunal communities ranged in density from means of 13,248 individuals/m2 at 
Berth 8a to 732 individuals/m2 at Swinging Basin and diversity ranged from means 
of 12 taxa at Berth 8a to 3 taxa at Swinging Basin and Berth 5. Based on this it 
would appear that one of the primary limiting environmental factors on the 
infaunal communities is water velocity, via tidal flow or wave action; followed by 
sediment composition and characteristics. This is evidenced by the second lowest 
densities at Berth 5 where silt composition was significantly higher than other sites 
and anoxic conditions were found within the upper sediment layer. Sediment 
contaminant concentrations appear to be low enough across all sites to have 
minimal impact on the infaunal communities although this may potentially be 
affecting infaunal communities at Berth 5 alongside the higher silt proportion. 
Gastropods, shallow-burrowing bivalves (such as clams Glycymeris modesta and 
T. spissa), decapods and cumacea were predominantly found at the most 
sheltered site where some flow is still evident, the Disposal Control.   
 
Overall, berth sites appear to be representative of mildly enriched sediment 
characteristics with evidence of some land-based silt accumulation at the more 
sheltered berths and polychaete-dominated infauna. The spoil disposal area 
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does not appear to be accumulating the berth-based silts nor contaminants from 
spoil deposition although the infauna does exhibit assemblage changes that are 
likely attributable to this. The control sites within the inner harbour and near the 
spoil disposal area show consistently low sediment contaminant results 
independent of changes within the berths, which could indicate that South Port’s 
dredging and operations are localised to the berth and spoil disposal areas. No 
regionally or nationally significant infaunal species, communities or habitats were 
identified within any of the sites surveyed.   
 

4.1 Site Summary 

The following provides sediment characteristics and infaunal communities 
summarised by site:  
  
Berths 5 & 6 

x The Berth 5 & 6 basin has the highest proportion of silt within the berths with 
an approximately 50:50 silt to sand ratio. Contaminants are also generally 
the highest at this site but are still below the ANZG (2018) guidelines for 95% 
species protection.  

x Infaunal communities have low density, diversity and are dominated by 
Capitellidae polychaetes which are common in muddy and slightly 
enriched harbour environments.  

 

Berth 7, 8 & 8a 

x Berths 7 & 8 have moderate silt proportions (23:77 silt to sand) and 8a has 
silt proportions which are comparable with the Harbour Control Site in the 
inner harbour. Sediment contaminant concentrations are generally lower 
than those found in Berths 5 & 6 with the exceptions of phosphorus (which 
is not considered a contaminant by itself), cadmium and tributyltin. All 
contaminants, except for tributyltin, are below the ANZG (2018) guidelines 
for 95% species protection.  

x Infaunal communities at Berth 8a had the highest diversity and density of 
all sites sampled and included polychaetes, bivalves and amphipods. The 
most abundant polychaetes were Spionidae and Oweniidae which can 
be both suspension and deposit feeders and are often found in Zostera 
beds (Morton & Miller, 1973). The infaunal community is representative of a 
common sandy intertidal habitat. 
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%HUWK��$� 
x Berth 3A has had limited sampling but results find that this area has a silt 

ratio similar to Berths 7 & 8 (21:78 silt to sand) and sediment contaminant 
concentrations are consistently low and below the ANZG (2018) guidelines.  

x Infaunal communities at Berth 3A within the drift dive exhibited diversity 
within the polychaeta taxa and were dominated by Capitellidae 
polychaetes. The section of this site where infaunal sampling was 
completed experiences significant tidal velocity similar to the Swinging 
Basin.  

 
Swinging Basin  

x Swinging Basin area also has had limited sampling however results showed 
that this site has low silt proportions (5:95 silt to sand) and low sediment 
contaminant concentrations comparable with the Harbour Control Site in 
the inner harbour.  

x Infaunal communities exhibited the lowest diversity and densities of all sites 
with predominantly only Capitellidae polychaetes found in numbers 
greater than one per sample.  

 
Spoil Disposal 

x The Disposal Site exhibited very low silt to sand proportions, 1:99 in 2020 
which increased marginally to 3:97 in 2021. Sediment contaminant 
concentrations are consistently below levels found in the berth sites with 
the exception of arsenic which was observed in 2020 to be higher than the 
berth sites, although still below ANZG (2018) 95% species protection 
guidelines.  

x Infaunal communities showed low diversity and density in both 2020 and 
2021. A minor reduction in both taxa diversity and density was observed in 
2021 post-dredging deposition, however this was not found to be a 
statistically different change. The predominant change in taxa 
assemblage between the two years found that the wheel shell, 
Z. zelandica was absent in 2021. This is most likely attributable to the 
deposition of spoil at this site as they are unable to burrow into sediment. 
Infaunal communities are comparable with the Swinging Basin which is also 
subject to high velocity water movement, as is this site via significant wave 
action as well as tidal movement.  
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Disposal Control 

x The Disposal Control exhibited the same silt to sand proportions as the 
Disposal Site in 2020 (1:99) but showed a change in particle size distribution 
to 7:83:10 (silt:sand:gravel) in 2021. Sediment contaminant concentrations 
are similar to the Disposal Site and are consistently below levels found in 
the berth sites, again with the exception of arsenic. The 2021 
concentrations of arsenic have been the single heavy metal exceedance 
of ANZG (2018) DGV thresholds, outside of tributyltin, over the 7 surveys 
completed since 2014. As this is significantly higher than arsenic 
concentrations found within the berths it appears to be occurring from 
sources outside of South Port operations. This could potentially be 
attributed to nearby industrial activities and outfalls from the NZ Aluminium 
Smelter (NZAS) on the Tiwai Peninsula. 

x Infaunal communities showed moderate taxa diversity and densities in 
2020 which increased in 2021, with a range of polychaetes, bivalves, 
decapods, amphipods and the gastropod, Z. zelandica, present in high to 
moderate abundance. Predominant changes in community assemblages 
were an increase in polychaeta diversity and the presence of the small 
dog cockle, Glycymeris modesta in 2021. Diversity and community 
assemblage was most comparable with Berth 8a although more 
gastropods were present at the control site. This may be due to the 
reduced tidal velocity and the greater shelter from the significant easterly 
swells that this site experiences in comparison with the nearby Disposal Site.    

 
 
 
If you have any questions regarding the information provided in this summary, 
please contact Bryony on 021 883 381 or via email at 
bryony.miller@e3scientific.co.nz 
 
Yours sincerely, 
 

 
Bryony Miller 
Technical Director – Marine and Freshwater Ecology 
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Reviewed by, 

Glenn Davis  
Managing Director 

$SSHQGLFHV 
AƚƚĂĐŚŵĞŶƚ A: South Port Discharge Agreement & Bluff Harbour Dredging Spoil Disposal Coastal 

Permit 201285 

AƚƚĂĐŚŵĞŶƚ B: Sediment Core Photographs 

AƚƚĂĐŚŵĞŶƚ�C: 2021 Laboratory Methods and Results  

AƚƚĂĐŚŵĞŶƚ D: 2020 and 2021 Infaunal Results 
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$WWDFKPHQW B: Sediment Core Photographs 



Site:   Berth 8 

Location:  NZMG north: 5391819, 

NZMG east: 2152306 

2020 

Date: 22/10/19 

Depth: 12.5m 

Depth to aRDP(cm): 3-4 cm, distinct 

Sediment type: SAND/Silt. Layer of fine light brown sand 
over black silt 

Notes: Mild-Moderate odour 

 

 

 

Date: 05/01/21 

Depth: 13.6m 

Depth to aRDP(cm): 2 cm, distinct 

Sediment type: SAND/Silt. Layer of fine light brown sand 
over black silt 

Notes: Moderate - Strong odour 

2021 



Site:   Berth 8a 

Location:  NZMG_north: 5391830 
  NZMG_east: 2152316 

2020 

Date: 22/10/19 

Depth: 12.2m 

Depth to aRDP(cm): 2.5-3 cm, distinct 

Sediment type: SAND/Silt. Fine light brown sand 
layer over black silt. Shell 5%, sponges.  

Notes: Mild odour 

 

 

 

Date: 05/01/21 

Depth: 13m 

Depth to aRDP(cm): 2-3 cm, distinct  

Sediment type: SAND/Silt. Fine light brown sand 
layer over black silt. Shell 5%, sponges.  

Notes: Mild odour 

2021



Site:   Berth 5 

Location:  NZMG_north: 5391654 
  NZMG_east: 2152277 

2020 

Date: 16/10/19 

Depth: 12.1m 

Depth to aRDP(cm): 1-2, indistinct. 

Sediment type: SILT/Sand. Fine medium brown silt layer 
over black. Hard substrate 5-10cm deep. 

Notes: Strong odour 

 

 

 

 

Date: 05/01/21 

Depth: 10.8m 

Depth to aRDP(cm): 2 cm, distinct 

Sediment type: SILT/Sand. Fine medium brown silt layer 
over black 

Notes: Mild - Moderate odour. 

 

2021 



Site:   Harbour Control 

Location (Site 4):  NZMG north: 5393874, 
NZMG_east: 2152344 

 

2020 

Date: 16/10/19 

Depth: 7.1m 

Depth to aRDP(cm): 6, distinct 

Sediment type: SAND/Silt. Layer of coarse light brown 
sand over dark brown silt. Shell 30% (hermit crabs, 
turret shells). 

Notes: No odour 

 

 

 

 

 

 

 

 

 

 

 

 

Date: 06/01/21 

Depth: 8.1m 

Depth to aRDP(cm): 6, indistinct 

Sediment type: SAND/Silt. Layer of coarse light brown 
sand over dark brown silt. Shell 30% (hermit crabs, 
turret shells).  

Notes: No odour 

  

2021 



Site:   Berth 3A 

Location:  NZMG_north: 5391441 
  NZMG_east: 2152751  

 

Date: 06/01/21 

Depth: 12.8m 

Depth to aRDP(cm): 2-3 cm, distinct 

Sediment type: SAND/Silt. Coarse light brown sand layer 
over darker finer sand/silt 

Notes: No odour. 

Site:   Disposal Control Site 

Location:  NZMG_north: 5391214 
  NZMG_east: 2156853  

Date: 06/01/21 

Depth: 7.2m 

Depth to aRDP(cm): none visible 

Sediment type: SHELL/Sand. Coarse shell hash layer 
over brown sand. 

Notes: No odour. 

 

2021 2021 



Site:   Disposal Site 

Location:  NZMG_north: 5390728 
  NZMG_east: 2155847  

 

Date: 06/01/21 

Depth: 7.1m 

Depth to aRDP(cm): 3-4 cm, indistinct 

Sediment type: SAND. Coarse light brown sand over 
darker finer sand. 

Notes: No odour. 

Site:   Swinging Basin 

Location:  NZMG_north: 5391504 
  NZMG_east: 2153030  

 

Date: 06/01/21 

Depth: 8.2m 

Depth to aRDP(cm): No layer 

Sediment type: SAND. Coarse light brown sand. 

Notes: No odour. 

2021 2021 
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All tests reported herein have been performed in accordance with the laboratory's scope of accreditation with the exception of tests 
marked *, which are not accredited. 
This test report shall not be reproduced except in full, without the written permission of Analytica Laboratories.

Report ID 21-00357-[R01] Page 1 of 6 Report Date 5/02/2021

E3 Scientific Limited
25 Lorn Street
Invercargill    

Attention: Bryony Miller
Phone: 021883381
Email: bryony.miller@e3scientific.co.nz

Lab Reference: 21-00357
Submitted by: BM
Date Received: 08/01/2021
Testing Initiated: 8/01/2021
Date Completed: 5/02/2021
Order Number:  
Reference: 20132

Sampling Site: South Port, Bluff Harbour, NZ

Report Comments
Samples were collected by yourselves (or your agent) and analysed as received at Analytica Laboratories. Samples were in 
acceptable condition unless otherwise noted on this report.
Specific testing dates are available on request.

 

9 Heavy Metals in Soil

Client Sample ID Site 1 SS1
0.05

Site 1 SS2a
0.05

Site 1 SS2b
0.05

Site 1a SS1
0.05

Site 1a SS2a
0.05

Date Sampled 6/01/2021 6/01/2021 6/01/2021 6/01/2021 6/01/2021

Analyte Unit Reporting 
Limit 21-00357-1 21-00357-2 21-00357-3 21-00357-4 21-00357-5

Arsenic mg/kg dry wt 0.125 5.6 5.6 5.6 6.0 5.9
Cadmium mg/kg dry wt 0.005 0.36 0.34 0.35 0.16 0.18
Phosphorus mg/kg dry wt 10 4,220 4,180 4,450 1,640 1,710
Chromium mg/kg dry wt 0.125 14.2 14.1 13.8 11 11
Copper mg/kg dry wt 0.075 7.75 7.89 10.0 5.9 5.5
Lead mg/kg dry wt 0.25 3.4 3.4 3.4 2.7 2.5
Mercury mg/kg dry wt 0.025 <0.025 <0.025 <0.025 <0.025 <0.025
Nickel mg/kg dry wt 0.05 9.80 9.66 10.5 7.60 7.00
Zinc mg/kg dry wt 0.05 26.5 25.9 26.8 20.7 19.5

9 Heavy Metals in Soil

Client Sample ID Site 1a SS2b
0.05

Site 2 SS1
0.05

Site 2 SS2a
0.05

Site 2 SS2b
0.05

Site 4 SS1
0.05

Date Sampled 6/01/2021 6/01/2021 6/01/2021 6/01/2021 6/01/2021

Analyte Unit Reporting 
Limit 21-00357-6 21-00357-7 21-00357-8 21-00357-9 21-00357-10

Arsenic mg/kg dry wt 0.125 6.4 8.5 8.4 8.5 6.1
Cadmium mg/kg dry wt 0.005 0.19 0.099 0.12 0.11 0.021
Phosphorus mg/kg dry wt 10 1,830 1,020 970 1,040 370
Chromium mg/kg dry wt 0.125 11 22.2 20.9 22.0 10
Copper mg/kg dry wt 0.075 6.4 13.3 13.3 13.2 3.6
Lead mg/kg dry wt 0.25 2.6 5.29 5.34 5.32 1.8
Mercury mg/kg dry wt 0.025 <0.025 <0.025 <0.025 <0.025 <0.025
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9 Heavy Metals in Soil

Client Sample ID Site 1a SS2b
0.05

Site 2 SS1
0.05

Site 2 SS2a
0.05

Site 2 SS2b
0.05

Site 4 SS1
0.05

Date Sampled 6/01/2021 6/01/2021 6/01/2021 6/01/2021 6/01/2021

Nickel mg/kg dry wt 0.05 7.33 16.3 15.7 16.4 5.90
Zinc mg/kg dry wt 0.05 20.7 44.7 45.2 45.5 16.7

9 Heavy Metals in Soil

Client Sample ID Site 4 SS2
0.05

Date Sampled 6/01/2021

Analyte Unit Reporting 
Limit 21-00357-11

Arsenic mg/kg dry wt 0.125 7.3
Cadmium mg/kg dry wt 0.005 0.024
Phosphorus mg/kg dry wt 10 390
Chromium mg/kg dry wt 0.125 9.7
Copper mg/kg dry wt 0.075 3.6
Lead mg/kg dry wt 0.25 1.9
Mercury mg/kg dry wt 0.025 <0.025
Nickel mg/kg dry wt 0.05 5.96
Zinc mg/kg dry wt 0.05 16.4

Total Carbon and Nitrogen in Soil (Subcontracted 
- Hill Laboratories)

Client Sample ID Site 1 SS1
0.05

Site 1 SS2a
0.05

Site 1 SS2b
0.05

Site 1a SS1
0.05

Site 1a SS2a
0.05

Date Sampled 6/01/2021 6/01/2021 6/01/2021 6/01/2021 6/01/2021

Analyte Unit Reporting 
Limit 21-00357-1 21-00357-2 21-00357-3 21-00357-4 21-00357-5

Total Organic Carbon g/100g dry 
wt 0.05 0.45 0.66 0.54 0.66 0.74

Total Carbon and Nitrogen in Soil (Subcontracted 
- Hill Laboratories)

Client Sample ID Site 1a SS2b
0.05

Site 2 SS1
0.05

Site 2 SS2a
0.05

Site 2 SS2b
0.05

Site 4 SS1
0.05

Date Sampled 6/01/2021 6/01/2021 6/01/2021 6/01/2021 6/01/2021

Analyte Unit Reporting 
Limit 21-00357-6 21-00357-7 21-00357-8 21-00357-9 21-00357-10

Total Organic Carbon g/100g dry 
wt 0.05 0.47 0.93 0.92 0.97 0.17

Total Carbon and Nitrogen in Soil (Subcontracted 
- Hill Laboratories)

Client Sample ID Site 4 SS2
0.05

Date Sampled 6/01/2021

Analyte Unit Reporting 
Limit 21-00357-11

Total Organic Carbon g/100g dry 
wt 0.05 0.17
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Moisture Content

Client Sample ID Site 1 SS1
0.05

Site 1 SS2a
0.05

Site 1 SS2b
0.05

Site 1a SS1
0.05

Site 1a SS2a
0.05

Date Sampled 6/01/2021 6/01/2021 6/01/2021 6/01/2021 6/01/2021

Analyte Unit Reporting 
Limit 21-00357-1 21-00357-2 21-00357-3 21-00357-4 21-00357-5

Moisture Content % 1 27 26 28 22 23

Moisture Content

Client Sample ID Site 1a SS2b
0.05

Site 2 SS1
0.05

Site 2 SS2a
0.05

Site 2 SS2b
0.05

Site 4 SS1
0.05

Date Sampled 6/01/2021 6/01/2021 6/01/2021 6/01/2021 6/01/2021

Analyte Unit Reporting 
Limit 21-00357-6 21-00357-7 21-00357-8 21-00357-9 21-00357-10

Moisture Content % 1 23 38 38 40 21

Moisture Content

Client Sample ID Site 4 SS2
0.05

Date Sampled 6/01/2021

Analyte Unit Reporting 
Limit 21-00357-11

Moisture Content % 1 17

Polyaromatic Hydrocarbons (Trace) - Soil

Client Sample ID Site 1 SS1
0.05

Site 1 SS2a
0.05

Site 1 SS2b
0.05

Site 1a SS1
0.05

Site 1a SS2a
0.05

Date Sampled 6/01/2021 6/01/2021 6/01/2021 6/01/2021 6/01/2021

Analyte Unit Reporting 
Limit 21-00357-1 21-00357-2 21-00357-3 21-00357-4 21-00357-5

1-Methylnaphthalene mg/kg dry wt 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
2-Methylnaphthalene mg/kg dry wt 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Acenaphthene mg/kg dry wt 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Acenaphthylene mg/kg dry wt 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Anthracene mg/kg dry wt 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Benz[a]anthracene mg/kg dry wt 0.001 0.007 0.012 0.006 0.003 0.009
Benzo[a]pyrene mg/kg dry wt 0.001 0.007 0.011 0.005 0.005 0.014
Benzo[b]&[j] 
fluoranthene mg/kg dry wt 0.001 0.026 0.010 0.009 0.008 0.014

Benzo[g,h,i]perylene mg/kg dry wt 0.002 0.003 0.005 0.002 <0.002 0.005
Benzo[k]fluoranthene mg/kg dry wt 0.001 0.005 0.002 0.002 0.002 0.005
Chrysene mg/kg dry wt 0.001 0.012 0.015 0.006 0.003 0.005
Dibenz(a,h)anthracene mg/kg dry wt 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Fluoranthene mg/kg dry wt 0.001 0.006 0.006 0.007 0.005 0.008
Fluorene mg/kg dry wt 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Indeno(1,2,3-cd)pyrene mg/kg dry wt 0.001 0.004 0.003 0.003 0.002 0.006
Naphthalene mg/kg dry wt 0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Phenanthrene mg/kg dry wt 0.001 0.001 0.002 0.003 0.002 0.002
Pyrene mg/kg dry wt 0.001 0.005 0.012 0.007 0.004 0.007
Benzo[a]pyrene TEQ 
(LOR) mg/kg dry wt 0.003 0.012 0.015 0.008 0.008 0.018

Benzo[a]pyrene TEQ 
(Zero) mg/kg dry wt 0.001 0.011 0.014 0.007 0.007 0.017

Anthracene-d10 
(Surrogate) % 1 110.7 107.8 107.6 111.7 107.5
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Polyaromatic Hydrocarbons (Trace) - Soil

Client Sample ID Site 1a SS2b
0.05

Site 2 SS1
0.05

Site 2 SS2a
0.05

Site 2 SS2b
0.05

Site 4 SS1
0.05

Date Sampled 6/01/2021 6/01/2021 6/01/2021 6/01/2021 6/01/2021

Analyte Unit Reporting 
Limit 21-00357-6 21-00357-7 21-00357-8 21-00357-9 21-00357-10

1-Methylnaphthalene mg/kg dry wt 0.001 0.001 <0.001 <0.0012 <0.0012 <0.001
2-Methylnaphthalene mg/kg dry wt 0.001 <0.001 <0.001 <0.0012 <0.0012 <0.001
Acenaphthene mg/kg dry wt 0.001 0.015 <0.001 <0.0012 0.001 <0.001
Acenaphthylene mg/kg dry wt 0.001 <0.001 <0.001 <0.0012 <0.0012 <0.001
Anthracene mg/kg dry wt 0.001 0.006 <0.001 <0.0012 <0.0012 <0.001
Benz[a]anthracene mg/kg dry wt 0.001 0.017 0.015 0.006 0.015 0.024
Benzo[a]pyrene mg/kg dry wt 0.001 0.015 0.014 0.009 0.015 0.027
Benzo[b]&[j] 
fluoranthene mg/kg dry wt 0.001 0.016 0.023 0.018 0.027 0.026

Benzo[g,h,i]perylene mg/kg dry wt 0.002 0.006 0.009 0.005 0.009 0.010
Benzo[k]fluoranthene mg/kg dry wt 0.001 0.006 0.006 0.006 0.008 0.010
Chrysene mg/kg dry wt 0.001 0.008 0.009 0.007 0.012 0.011
Dibenz(a,h)anthracene mg/kg dry wt 0.001 <0.001 <0.001 <0.0012 <0.0012 <0.001
Fluoranthene mg/kg dry wt 0.001 0.026 0.015 0.011 0.020 0.025
Fluorene mg/kg dry wt 0.001 0.008 <0.001 <0.0012 <0.0012 <0.001
Indeno(1,2,3-cd)pyrene mg/kg dry wt 0.001 0.006 0.008 0.005 0.008 0.010
Naphthalene mg/kg dry wt 0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Phenanthrene mg/kg dry wt 0.001 0.021 0.005 0.003 0.006 0.003
Pyrene mg/kg dry wt 0.001 0.019 0.013 0.010 0.018 0.024
Benzo[a]pyrene TEQ 
(LOR) mg/kg dry wt 0.003 0.021 0.020 0.014 0.022 0.035

Benzo[a]pyrene TEQ 
(Zero) mg/kg dry wt 0.001 0.020 0.019 0.012 0.021 0.034

Anthracene-d10 
(Surrogate) % 1 108.0 110.5 109.1 112.0 110.4

Polyaromatic Hydrocarbons (Trace) - Soil

Client Sample ID Site 4 SS2
0.05

Date Sampled 6/01/2021

Analyte Unit Reporting 
Limit 21-00357-11

1-Methylnaphthalene mg/kg dry wt 0.001 <0.001
2-Methylnaphthalene mg/kg dry wt 0.001 <0.001
Acenaphthene mg/kg dry wt 0.001 <0.001
Acenaphthylene mg/kg dry wt 0.001 <0.001
Anthracene mg/kg dry wt 0.001 <0.001
Benz[a]anthracene mg/kg dry wt 0.001 0.001
Benzo[a]pyrene mg/kg dry wt 0.001 0.002
Benzo[b]&[j] 
fluoranthene mg/kg dry wt 0.001 0.003

Benzo[g,h,i]perylene mg/kg dry wt 0.002 <0.002
Benzo[k]fluoranthene mg/kg dry wt 0.001 <0.001
Chrysene mg/kg dry wt 0.001 <0.001
Dibenz(a,h)anthracene mg/kg dry wt 0.001 <0.001
Fluoranthene mg/kg dry wt 0.001 0.002
Fluorene mg/kg dry wt 0.001 <0.001
Indeno(1,2,3-cd)pyrene mg/kg dry wt 0.001 <0.001
Naphthalene mg/kg dry wt 0.002 <0.002
Phenanthrene mg/kg dry wt 0.001 <0.001
Pyrene mg/kg dry wt 0.001 0.001
Benzo[a]pyrene TEQ 
(LOR) mg/kg dry wt 0.003 0.003
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Polyaromatic Hydrocarbons (Trace) - Soil

Client Sample ID Site 4 SS2
0.05

Date Sampled 6/01/2021

Benzo[a]pyrene TEQ 
(Zero) mg/kg dry wt 0.001 0.002

Anthracene-d10 
(Surrogate) % 1 109.8

Organo-Tin in Soil

Client Sample ID Site 1 SS1
0.05

Site 1 SS2a
0.05

Site 1 SS2b
0.05

Site 1a SS1
0.05

Site 1a SS2a
0.05

Date Sampled 6/01/2021 6/01/2021 6/01/2021 6/01/2021 6/01/2021

Analyte Unit Reporting 
Limit 21-00357-1 21-00357-2 21-00357-3 21-00357-4 21-00357-5

Tributyltin (as Tin) mg/kg dry wt 0.001 <0.001 0.001 0.001 <0.001 0.061
Triphenyltin (as Tin) mg/kg dry wt 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Tri-n-Propyltin 
(Surrogate) % 1 96 96 97 97 96

Organo-Tin in Soil

Client Sample ID Site 1a SS2b
0.05

Site 2 SS1
0.05

Site 2 SS2a
0.05

Site 2 SS2b
0.05

Site 4 SS1
0.05

Date Sampled 6/01/2021 6/01/2021 6/01/2021 6/01/2021 6/01/2021

Analyte Unit Reporting 
Limit 21-00357-6 21-00357-7 21-00357-8 21-00357-9 21-00357-10

Tributyltin (as Tin) mg/kg dry wt 0.001 0.001 <0.001 <0.001 <0.001 <0.001
Triphenyltin (as Tin) mg/kg dry wt 0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Tri-n-Propyltin 
(Surrogate) % 1 94 96 93 94 98

Organo-Tin in Soil

Client Sample ID Site 4 SS2
0.05

Date Sampled 6/01/2021

Analyte Unit Reporting 
Limit 21-00357-11

Tributyltin (as Tin) mg/kg dry wt 0.001 <0.001
Triphenyltin (as Tin) mg/kg dry wt 0.001 <0.001
Tri-n-Propyltin 
(Surrogate) % 1 96

Method Summary
 Elements in Soil Samples dried and passed through a 2 mm sieve followed by acid digestion and analysis by ICP-

MS. In accordance with in-house procedure based on US EPA method 200.8.

 Total Organic 
Carbon

Subcontracted to Hill Laboratories - Air dried at 35°C and sieved, <2mm fraction. May contain a 
residual moisture content of 2-5%. Acid pretreatment to remove carbonates present followed by 
Catalytic Combustion at (900°C, O2), separation, Thermal Conductivity Detector (Elementar 
Analyser).

 Moisture Moisture content is determined gravimetrically by drying at 103 °C.

 PAH in Soil Solvent extraction, silica cleanup, followed by GC-MS analysis.  
Benzo[a]pyrene TEQ (LOR):  The most conservative TEQ estimate, where a result is reported as 
less than the limit of reporting (LOR) the LOR value is used to calculate the TEQ for that PAH.  
Benzo[a]pyrene TEQ (Zero):  The least conservative TEQ estimate, PAHs reported as less than 
the limit of reporting (LOR) are not included in the TEQ calculation.  
Benzo[a]pyrene toxic equivalence (TEQ) is calculated according to 'Methodology for Deriving 
Standards for Contaminants in Soil to Protect Human Health'. Ministry for the Environment. 2011. 
(In accordance with in-house procedure).
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Method Summary
 Organo-Tin in Soil A portion of the dried and sieved (<2mm) soil sample is extracted with acidic methanol solution 

using both mechanical shaking and sonication. The extract is then diluted and analysed by LC-
MS/MS. Final results in mg/kg are based on dry sieved material <2mm. (In accordance with in-
house procedure).
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2020
TAXA CS 1 CS 2 CS 3 CS 4 CS 5 DS 1 DS 2 DS 3 DS 4 DS 5
Zethalia zelandica 6 10 8 5 3 9 13
Ampelisca sp 2
Phoxocephalidae 1 1
Heteromastus filiformis 1
Sabellidae 2
Prionospio sp 1 2 1 1 1 2 1
Tanaidacea 1 1
Urothoidae 1
Ostracoda 1
Myadora striata 1 1
Ogyrides sp 2
Diastylidae 1 1
Hesionidae 1
Spiophanes bombyx 3 2 1
Paguridae 2
Aglaophamus macroura 1 1 1 1
Cirratulidae 1 2
Tawera spissa 4 2
Holothuroidea 1
Lumbrineridae 1 1 1
Brachiopoda 3 9
Glyceridae 5 1
Travisia olens novaezealandiae 1
Paraonidae 1
Armandia maculata 1
Abundance 15 49 14 65 35 10 8 11 4 16
Species Richness 8 9 6 9 7 5 5 4 3 4

Control Disposal
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Appendix D: Foveaux Strait Water Quality Data (Ocean Beach) 
 

 
 

 
 
  



Ocean Beach Foveaux Strait

Date 
sampled Lab Ref Temp ['C] BOD5 

[g/m3] pH TSS 
[g/m3]

23-Sep-02 20023221 10.3 <1 8.0 12
20-Nov-02 20023754 14.1 <1 8.1 7.3
27-Jan-03 20030399 <1 8.0 5.6
16-Apr-03 20031696 <1 8.0 130
11-Jun-03 20032359 9.5 <1 7.8 4.1
13-Aug-03 20032977 N/R <1 8.0 12
10-Oct-03 20033468 9.5 3 8.0 2.6
7-Feb-00 20034038 13.9 <1 8.0 6
17-Feb-04 20040827 13.6 <1 7.9 6.1
15-Apr-04 20041802 10.3 <1 7.8 8
12-Aug-04 20043129 9.5 <1 8.0 4.6
14-Oct-04 20043770 12 3 8.2 6
16-Dec-04 20044587 12 <2 8.0 4.9
15-Feb-05 20050665 17 <2 7.9 2
12-Apr-05 20051611 14 <2 8.0 18
15-Nov-05 5110437 <2 109
18-Jan-06 6010543 <2 8.2 23
7-Mar-06 6030185 19.3 <2 8.2 9.3
9-May-06 6050369 12.9 <2 8.1 3.3
4-Jul-06 6070035 <2 8.1 11
7-Sep-06 6090201 <2 8.1 6
9-Jan-07 7010166 17.8 4 8.1 4.4
7-Mar-07 14.5 <2 8.0 7.4
7-May-07 7050381 13.3 <2 8.0 14
5-Jul-07 7070136 9 <2 7.9 11
8-Nov-07 7110320 10.6 2.6 8.1 8.9
11-Feb-08 8020577 19.7 <2 8.0 4.9
11-Mar-08 7030545 14.9 <2 8.1 22
7-May-08 8050305 12.7 <2 8.1 4.4
8-Jul-08 8070292 9.7 <2 8.1 6.1

12-Nov-08 8110403 14.9 <2 8.0 10
14-May-09 9050406 10.3 <2 8.0 9.8
21-Sep-09 9090716 <2 8.1 14
25-Jan-10 10010709 <2 8.0 6.2
29-Mar-10 10030916 <2 7.9 51
31-May-10 10060061 <2 8.0 57
27-Jul-10 10070591 <2 7.9 23
24-Sep-10 10091133 <2 8.0 41
1-Dec-10 10120031 2.1 8.0 60
10-Feb-11 11020452 <2 8.3 46
1-Apr-11 11040020 2.4 8 108
9-Jun-11 11060389 <2 8 5.5
28-Sep-11 11091192 <2 8 17
1-May-12 12050049 5.4 7.89 74
19-Nov-12 12110798 <2 8.2 3.6

Mean 13.012 2.9 8.0 22.22
Max -19.7 5.4 -8.3 -130
Min 9 <1 7.8 2



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Appendix E: Rocky Outcrop Blasting Sites Dive Survey Images (May 2020) 
 

 
 

 
  



Dive 
Locations



Berth 8 
Location 25



Locations 
36 & 37



Locations 
40 & 27



Location 41







 

 
 

 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

Appendix F: Sediment Mobilisation and Distribution Report (e3Scientific, 2020) 
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Ref: 20041 

September 2020 

SouthPort NZ Limited 

 

 

Sediment Mobilisation and Distribution Mapping 
 
 

1 Introduction 

e3Scientific Ltd (e3s) has modelled bathymetric data within and around Bluff 

Harbour to determine the potential for sediment suspension and distribution from 

proposed dredging activities and its effects on ecological receptors. Bathymetry 

data covering water depth, tidal velocity, and sea surface height was recorded 

for the period between 4th January 2020 and 2nd February 2020 by Fugro New 

Zealand Limited (Fugro) within the South Port berths, Bluff Harbour channel and 

South Ports’ Sediment Disposal Site. Oceanum and Calypso Science then 

completed technical tidal modelling from this collated data.  

 

The proposed dredging work in the Bluff Harbour entrance channel is understood 

to  have no noticeable/significant effect on the existing coastal processes – 

neither currents nor waves - and no further hydrodynamic modelling was 

therefore considered necessary (OCEL, 2020). However, to enable an ecological 

impact assessment of the potential distribution and deposition of land-originated 

sediment (i.e. fine silts) versus marine-originated sediment (i.e. sands and gravels) 

a series of basic modelling and mapping scenarios were considered necessary.  
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1.1 Limitations 

The results regarding the movement and distribution of sediment in this report are 

limited to Fugro’s 30-day data collection period from 4 January – 2 February 2020. 

Wind speed and direction data was not collected by Fugro alongside tidal 

velocity. Adverse weather conditions during the data collection phase between 

January – February 2020 could have affected the tidal velocity within the surface 

depths, however overall, the additional benefit of this data is considered minimal. 

e3s accepts no responsibility for errors in the data provided by Calypso Science. 

 

The area in which the data was collected was delineated into 5 polygons 

according to variation in velocity. Each polygon had a uniform grid spaced 100 m 

apart. The number of grid points in each polygon was controlled by the shape 

and size of the polygon, resulting in a non-uniform number of grid points in each 

polygon. All grid points within each polygon were used to extract data to each 

point and then used to create a single average for the entire polygon. All surface 

grid points held a value that could be averaged across the polygon, however, 

not all grid points held a measurement at depth. This means that fewer grid points 

were used to calculate an average at depth due to gaps in the data provided.  

 

2 Methodology 

2.1.1 Sediment Mobilisation and Suspension 

Polygons were delineated for 5 separate areas showing distinct areas of current 

variation within the proposed dredging sites in Bluff Harbour, the sediment and 

rock disposal sites and ecologically significant areas nearby, such as the 

0RWXSżKXH�PœWDLWDL��Figure 1). A uniform grid of points spaced 100 m apart was 

generated for each polygon. The wave dominated area was identified by 

evidence of inconsistent tidal patterns.   

 

Measurement of the tidal velocity was collected every 30 minutes over a 24-hour 

period by Fugro. The uniform grid points were used to extract velocity values in 

each area at different depths listed in Table 1 for every 30 minutes in a 24-hour 

period using the QGIS plugin ‘Crayfish’. This resulted in the collection of 48 

separate velocity measurements in a 24-hour period over 30 days for each grid 

point. The mean of the velocity values was calculated for each polygon at each 

depth. Low, mid, and high tides were identified to compare critical motion and 

suspension values with the velocity values during the tidal times identified.  
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Figure 1: Areas of Bluff Harbour divided up into distinct areas of current variation 
with uniform grid points. 

 

Table 1: Total count of points in each polygon across the total area of each 
polygon. 

Location and Depths (m) Depths (m) Area (m2) Total point count 
of each polygon 

Berths 
0 

1,201,317.99 119 6 

10 

Channel 
0 

715,280.61 71 6 

10 

0œWDLWDL 
0 

2,243,092.40 226 8 

15 

Wave-dominated 
0 

470,885.33 
 

42 
2 

4 

Current-dominated 
0 

8,071,165.51 817 6 

15 
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A series of sediment equations given by Soulsby (1997) were used to help map the 

following within the tidally influenced areas:  

 

1. Critical motion – the velocity needed to move a sediment particle of a 

given size. 

2. Critical suspension – the velocity required for the sediment particle of a 

given size to remain suspended in the water column.  

The expressions used to derive the initiation of motion and suspension are: 

 

ǉcr,motion=0.3/(1+1.2D*)+0.05[1-exp(-0.02D*)] 

(1) 

ǉcr,suspension=0.3/(1+D*)+0.1[1-exp(-0.05D*)]                                                                                              

(2) 

 

The expressions used to derive critical depth-averaged velocity for initiation of 

motion and suspension are: 

 

Ucritical,motion=5.75[log(12h/(6d50))][ǉcr,motion(s-1)gd50]0.5 

(3) 

Ucritical,suspension=5.75[log(12h/(6d50))][ǉcr,suspension(s-1)gd50]0.5                                                                       

(4) 

 

These equations provided the initiation of motion and suspension over depth-

averaged velocities in the areas dominated by tidal currents. As these equations 

were only suitable for current dominated velocity the identified wave dominated 

area (see Figure 1) was not included in the calculations.  

 

For a full breakdown of all the equation components for current dominated 

initiation of motion and suspension see Attachment A.              

 

2.1.2 Sediment Distribution Mapping 

The distribution of sediment was mapped using current velocity vector arrows 

generated by Oceanum and Calypso Science. The size and colour of the arrows 

is proportional to the strength of velocity in the Bluff Harbour and surrounding 

coastal areas.  
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3 Results 

3.1 Critical Velocity for Initiation of Motion and Suspension 

The critical depth-averaged velocity for initiation, motion, and suspension was 

calculated for silt, sand, and gravel. The initiation for motion of a sediment particle 

increases with depth for all three sediment types (Figure 2.A). In order for the 

sediment to remain in suspension, the velocity of the sediment type needs to be 

>= to the critical velocity (Figure 2.B). 
 

A) 

Figure 2: A) Initiation of motion for silt, sand, and gravel at different depths.  
B) Critical suspension for silt, sand, and gravel at different depths.  

B) 
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3.2 Tidal Dominated Areas of Bluff Harbour and Surrounds 

The velocity for each of the three areas (Berths, Channel, and Current-

Dominated) was extracted for a 24-hour period according to the moon phases 

(First Quarter 04/01/2020, Full Moon 11/01/2020, Last Quarter 18/01/2020, New 

Moon 25/01/2020, and the First Quarter 02/02/2020). These timeframes were 

chosen to best represent all tidal ranges. The point at which silt, sand, and gravel 

is mobilised and remains suspended is indicated on the graphs shown below for 

each area at three depths: 0 metres, 6 metres, and seafloor (10 m at the Channel 

and 15 m at other sites). 0œWDLWDL�6LWH�VHGLPHQW�PRELOLVDWLRQ�DQG�VXVSHQVLRQ�UHVXOWV�
are provided in Attachment B.  

 

3.2.1 Berth Sites: Sediment Mobilisation and Suspension Results  

x 0 metres below surface (Figure 3) 

The critical velocity for mobilisation at the 0 m depth has a range between 0.20 

and 0.52 m/s for silt, sand, and gravel. Tides during the First Quarter of January and 

February do not have the ability to move gravel particles. Critical velocity for 

suspension is high for sand and gravel particles ranging between 0.59 and 0.78 

m/s, respectively. Silt has a low critical velocity for suspension at 0.05 m/s. 

 

x 6 metres below surface (Figure 4) 

Critical velocity for mobilisation at a depth of 6 m depth has a range between 

0.22 and 0.41 m/s for silt and sand. Gravel is mobilised at 0.67 m/s, but no tides 

during the recorded period can move gravel particles. Critical velocity for 

suspension is high for sand and gravel particles ranging between 0.74 and 1.00 

m/s, respectively. No tides at 6 m depth have sufficient velocity for sand and 

gravel to remain in suspension. Silt has a low critical velocity for suspension at 0.06 

m/s. 

 

x 15 metres below surface (Figure 5) 

Critical velocity for mobilisation at a depth of 15 m depth has a range between 

0.24 and 0.75 m/s for all sediment types. No tides during the recorded period can 

move sand or gravel particles at this depth. Critical velocity for suspension is high 

for sand and gravel particles ranging between 0.82 and 1.11 m/s, respectively. No 

tides recorded for this period at 15 m depth have sufficient velocity for sand and 

gravel to remain in suspension. Silt has a low critical velocity for suspension at 

0.07 m/s. 



 

 

P a g e  | 7 

Arrow Lane Arrowtown • Ph: (03) 409 8664 • www.e3scientific.co.nz 

 

Figure 3: Critical motion for A) mobilisation and B) suspension at the 0 m depth at 
the Berths site. 
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Figure 4: Critical motion for A) mobilisation and B) suspension at 6 m depth at the 
Berths site. 
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Figure 5: Critical motion for A) mobilisation and B) suspension at 15 m depth at the 
Berths site.  
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3.2.2 Bluff Harbour: Channel Sediment Mobilisation and Suspension Results  

x 0 metres below surface (Figure 6) 

Critical velocity for mobilisation at 0 m depth has a range between 0.19 and 0.52 

m/s for all sediment types. All tides during the recorded period can move sand or 

gravel particles at this depth. Critical velocity for suspension is high for sand and 

gravel particles ranging between 0.59 and 0.78 m/s, respectively. All tides 

recorded for this period at 0 m depth have enough velocity for all sediment types 

to remain in suspension at different times during a 24 hour period. Silt has a low 

critical velocity for suspension at 0.05 m/s. 

 

x 6 metres below surface (Figure 7) 

Critical velocity for mobilisation at a depth of 6 m depth has a range between 

0.22 and 0.67 m/s across all sediment types. All tides during the recorded period 

can move silt, sand, and gravel particles at this depth. Critical velocity for 

suspension is high for sand and gravel particles ranging between 0.74 and 1.00 

m/s, respectively. Silt has a low critical velocity for suspension at 0.05 m/s. All tides 

recorded for this period at 6 m depth have enough velocity for silt to remain in 

suspension during a 24-hour period. Sand can remain in suspension at given times 

for the Full Moon, Last Quarter, and New Moon tidal movements; no tidal 

velocities are large enough for gravel to remain in suspension. 

 

x 10 metres below surface (Figure 8) 

Critical velocity for mobilisation at a depth of 10 m depth has a range between 

0.23 and 0.72 m/s across all sediment types. All tides during the recorded period 

can move silt and sand at this depth. Only tides on the Full Moon, Last Quarter 

and New Moon can mobilise gravel particles at given times. Critical velocity for 

suspension is high for sand and gravel particles ranging between 0.78 and 1.06 

m/s, respectively. Silt has a low critical velocity for suspension at 0.06 m/s. All tides 

recorded for this period at 10 m depth have enough velocity for silt to remain in 

suspension during a 24-hour period. Sand and gravel can remain in suspension at 

a given time for the Full Moon, Last Quarter, and New Moon tidal movements. 
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Figure 6: Critical motion for A) mobilisation and B) suspension at 0 m depth at the 
Channel sites.  
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Figure 7: Critical motion for A) mobilisation and B) suspension at 6 m depth at the 
Channel sites. 
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Figure 8: Critical motion for A) mobilisation and B) suspension at 10 m depth at the 
Channel sites. 
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3.2.3 Current-Dominated Sites: Sediment Mobilisation and Suspension Results 

x 0 metres below surface (Figure 9) 

Critical velocity for mobilisation at 0 m depth has a range between 0.19 and 0.52 

m/s across all sediment types. All tides during the recorded period can move silt 

and sand at this depth. Only tides on the Full Moon, Last Quarter, and New Moon 

can mobilise gravel particles at given times. Critical velocity for suspension is high 

for sand and gravel particles ranging between 0.59 and 0.78 m/s, respectively. Silt 

has a low critical velocity for suspension at 0.05 m/s. All tides recorded for this 

period at 0 m depth have enough velocity for silt to remain in suspension during 

a 24-hour period. Sand can remain in suspension at a given time for the Full Moon, 

Last Quarter, and New Moon tidal movements. Gravel cannot remain in 

suspension for any of the recorded tidal velocities.  

 

x 6 metres below surface (Figure 10) 

Critical velocity for mobilisation at 6 m depth has a range between 0.22 and 0.67 

m/s across all sediment types. All tides during the recorded period can move silt 

and sand at this depth, gravel cannot be moved for by the velocities recorded 

for any tidal velocities at 6 m depth. Critical velocity for suspension is high for sand 

and gravel particles ranging between 0.74 and 1.00 m/s, respectively. Sand and 

gravel particles cannot remain in suspension at any of the recorded tides at this 

depth. Silt has a low critical velocity for suspension at 0.06 m/s, all tides recorded 

for this period at 6 m depth have enough velocity for silt to remain in suspension 

during a 24-hour period.  

 

x 15 metres below surface (Figure 11) 

Critical velocity for mobilisation at 15 m depth has a range between 0.24 and 0.75 

m/s across all sediment types. All tides during the recorded period cannot move 

any of the sediment types recorded for any of the tidal velocities at 15 m depth. 

Critical velocity for suspension is high for sand and gravel particles ranging 

between 0.82 and 1.11 m/s, respectively. Sand and gravel particles cannot 

remain in suspension at any of the recorded tides at this depth. Silt has a low 

critical velocity for suspension at 0.07 m/s. All tides recorded for this period at 15 

m depth has enough velocity for silt to remain in suspension during a 24-hour 

period. However, there is not enough velocity to mobilise the silt at 15 m depth so 

silt cannot remain in suspension. 
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Figure 9: Critical motion for A) mobilisation and B) suspension at 0 m depth at the 
Current-Dominated sites. 
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Figure 10: Critical motion for A) mobilisation and B) suspension at 6 m depth at the 
Current-Dominated sites. 
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Figure 11: Critical motion for A) mobilisation and B) suspension at 15 m depth at 
the Current-Dominated sites. 
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3.3 Wave Dominated Area 

The area identified as Wave dominated was separated out from the other areas 

as the primary cause for variation in velocity was due to wave action instead of 

tidal currents (see Attachment C). Wave action will affect sediment mobilisation 

as it moves out of the sediment disposal area via current flow and exhibits an 

easterly longshore drift. Please refer to the coastal processes report for more 

information on wave action (OCEL, 2020).   

 

3.4 Sediment Distribution Mapping 

Utilising the initiation of movement and suspension results and known tidal 

velocities in the Bluff Harbour and surrounding coastal environment a series of 

representative projected sediment distribution maps were created. Figures 12 to 

17 illustrate neap and spring tidal ranges during mid-flow (-4 hrs), high slack (0 hrs) 

and mid-ebb (+4hrs). The findings are summarised below. 

 

Dredging Locations (Berths and Channel) 

x Mid-flow (incoming) tides (-4 hrs) is the strongest tidal window in the Bluff 

Harbour. Both neap and spring tidal ranges are strong enough to mobilise 

silt and sand naturally from the seabed (Figures 12 & 13). If sediment is 

mobilised via dredging in the berths or swinging basin (eastern edge of the 

Berths Site) during this tide, it will be distributed into the inner harbour and 

be deposited when tidal velocities reach 0.05 m/s for silt and 0.59 m/s for 

sand.   

x During neap high slack tide (0 hrs) the velocity in the berth pockets is not 

sufficient to mobilise any sediment (minimum of 0.2 m/s for silt) (Figure 14). 

If sediment is mobilised via dredging the silt portion will remain in suspension 

above 0.05 m/s, but sand will not (0.59 m/s required). A gyre is evident in 

the berths, meaning any silts mobilised will most likely remain in this area 

until the tidal window changes or they are deposited. 

x Spring high slack tide (0 hrs) will naturally mobilise silts within the berths and 

silts and sands within the swinging basin (eastern edge of the Berth Site) 

(Figure 15). Although a gyre is still evident as seen in during neap high slack 

tide, if sediments are mobilised via dredging during this tide these will be 

distributed into the inner harbour to be deposited.   

x Mid-ebb (outgoing) tides (+4 hrs) within both neap and spring tidal ranges 

will mobilise silts and sands naturally from the seabed (Figures 16 & 17). If 
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sediment is mobilised via dredging during this tidal window it will remain in 

suspension through the harbour channel and be distributed out past the 

PœWDLWDL�ERXQGDU\�WR�)RYHDX[�6WUDLW�� 
 

Disposal Site (Current dominated)  

x Mid-flow neap tides (-4 hrs) do not have the velocity to mobilise any 

sediments (minimum of 0.19 m/s) (Figure 12). However, if sediments are 

mobilised due to spoil deposition, silts will remain suspended and be 

distributed to the north and east along the Tiwai Peninsula.  

x Mid-flow spring tides (-4 hrs) are able to naturally mobilise silts and 

potentially, sands and these will be distributed north and east along the 

Tiwai Peninsula (Figure 13).  

x During neap high slack tide (0 hrs) tidal velocity will not be sufficient to 

mobilise any sediment type at the Disposal Site (Figure 14). If sediment is 

mobilised via spoil deposition during this tidal window, silts may stay in 

suspension and return into the harbour. Although wave action is not 

included within these maps, easterly longshore drift is likely to be a stronger 

influence on sediment distribution during this tide.  

x At spring high slack tide (0 hrs) tidal velocity is more evident at the Disposal 

Site than at neap high slack (Figure 15). Velocities are still not sufficient to 

mobilise any sediment during this tide, however, if spoil deposition is 

occurring, silts will remain suspended. The tidal direction differs from neap 

high slack tide and is likely to move suspended sediments west towards the 

PœWDLWDL��7KH�PœWDLWDL�H[KLELWV�D�WLGDO�YHORFLW\�RI�����WR�����P�V�DORQJ�WKH�
coastline during this tidal window which would ensure silts remain in 

suspension and are distributed beyond its’ boundaries. 

x Mid-ebb tides (+4 hrs) within both neap and spring tidal ranges will naturally 

mobilise silts (0.19 m/s) and sands (0.38 m/s) (Figures 16 & 17). Provided no 

wave action is occurring, sediments will be distributed to the west where 

they converge with the strong tidal flow exiting the harbour entrance and 

are distributed out paVW�WKH�PœWDLWDL�WR�)RYHDX[�6WUDLW��  
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Figure 12: Neap tide at mid-flow (-4 hrs). 

 

Figure 13: Spring tide at mid-flow (-4 hrs). 
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Figure 14: Neap tide at high slack (0 hrs). 

 

Figure 15: Spring tide at high slack (0 hrs) 



 

 

P a g e  | 22 

Arrow Lane Arrowtown • Ph: (03) 409 8664 • www.e3scientific.co.nz 

 

Figure 16: Neap tide at mid-ebb (+4 hrs). 

 

Figure 17: Spring tide at mid-ebb (+4 hrs). 
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4  Summary and Conclusions 

In summary, within the harbour (Berth and Channel Sites) the incoming tide (mid-

flow) has the strongest velocity and can naturally mobilise both silts and sands into 

the water column to remain suspended across all depths (0, 6 and 10 m). The 

mapping shows that during this tide, sediments will be distributed into the inner 

harbour where they will be deposited. The spring slack high tide also exhibits this 

sediment distribution, although with less velocity. This strong influx of water from 

the ocean into the tidal harbours, estuaries and bays is a naturally occurring 

process. However, during dredging, the volume of suspended sediment and 

potentially fine land-based silts in the water column will be increased. Therefore, 

it is recommended that areas with higher proportions of silts are not dredged 

during these tidal windows.    

 

In the harbour, slack neap tides do not have the velocity to mobilise silts nor sands 

but can keep silts in suspension. Silts will predominantly circulate within the berth 

areas and resettle within back eddies.  The outgoing (mid-ebb) tides will mobilise 

silts and sands naturally from the seabed and distribute them rapidly out past the 

PœWDLWDL� ERXQGDU\� WR� )RYHDX[� 6WUDLW�� 7KHUHIRUH�� WKHVH� WLGDO� ZLQGRZV� DUH�
considered suitable for both berth and channel dredging.     

 

Outside of the harbour, within the Disposal Site (Current dominated), the incoming 

(mid-flow) tides distribute all sediment to the east and north along the Tiwai 

Peninsula shoreline. Velocity varies between neap and spring tides however 

direction remains the same. This tidal window is considered an appropriate time 

to dispose of dredge spoil to this site, including fine sediments.  

 

Slack neap tide at the Disposal Site does not have sufficient velocity to mobilise 

any sediment but will keep silts in suspension if they are deposited into the water 

column. Mapping illustrates that silt distribution during this tide will return to the 

harbour. Wave action during this period is likely to assert a stronger influence on 

sediment distribution than tides, potentially distributing sediment shoreward to the 

northeast. Based on this, it is recommended that dredged material from areas 

with higher proportions of silts are not deposited during neap slack tides, unless 

there is wave action present.  

 

Outgoing (mid-ebb) and spring slack tides will distribute any suspended sand and 

silt to the west, provided no significant wave action is occurring. Tidal velocity is 

lower during the spring slack tide however there is still sufficient velocity along the 
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PœWDLWDL�FRDVWOLQH�WR�HQVXUH�DQ\�ILQH�VLOWV�DUH�GLVWULEXWHG�EH\RQG�LWV·�ERXQGDULHV��
During outgoing tides, silts and sands are naturally mobilised and suspended in 

the water column at all depths (0, 6 and 10 m). Tidal velocities mobilise the 

sediment rapidly to the west, converging with the strong tidal flow exiting the 

KDUERXU�HQWUDQFH�DQG�GLVWULEXWLQJ�LW�RXW�SDVW�WKH�PœWDLWDL�WR�)RYHDX[�6WUDLW��%DVHG�
on this, outgoing tides are considered an appropriate time to deposit sediment, 

including finer silts, to the Disposal Site. To err on the side of caution, the deposition 

of finer silts could be avoided during spring slack tides.  

 

In conclusion, this letter report calculates mobilisation and suspension velocities 

for silts, sands and gravels which is then assessed alongside modelled tidal 

velocities over a representative range of tidal movements. The result of this 

assessment provides dredging and spoil disposal recommendations based 

around tidal movements to avoid detrimental sedimentation occurring within 

QHDUE\� YDOXHG� PDULQH� KDELWDWV�� VXFK� DV� WKH� 0RWXSżKXH� PœWDLWDL� DQG� LQQHU�
harbour.  
 
                    ------------------------------------------------------------------- 
 
 
Attachments 
Attachment A: Equation Constants 

Attachment B: Mataitai Graphs  

Attachment C: Wave Dominated Graphs 
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Attachment A: Equation Constants 

 

Initiation of motion and suspension current dominated whereby: 

D* = d50[(s-1) g/v2]0.33 = dimensionless sediment size (m) 

d50 = sediment particle size (m) 

g = gravity (m/s2) 

v = 1.04 x 10-6 (m/s2) = kinematic viscosity coefficient 

Ɛ�с�ʌsͬʌw = relative density 

ʌs = 1700 (kg/m3) = sediment density (Tenzer & Gladkikh, 20141) 

ʌw = 1023.6 (kg/m) = sea water density   

 

Wave dominated initiation of motion whereby: 

Wb,c = Uw g U2/C2= bed-shear stress (N/m2) 

U = depth-averaged velocity (m/s) 

C = 5.75 g0.5 log{12h/(D d90)} = Chézy coefficient for rough flow conditions (m0.5/s) 

C = 5.75 g0.5 log{12h/(D d90 + 3.3 Q/u*)} = 5.75 g 0.5 log{12h/(D d90 + 1.05 Q C/U)}  

 = Chézy coefficient for smooth turbulent flow conditions (m0.5/s) 

D = coefficient = 1 to 3 (D=1 for coarse grains; D=3 for fine grains) 

fw = exp(-6 + 5.2(Aw/ks,w)-0.19) for rough oscillatory flow  

fw= 0.09(UwAw/Q)-0.2 for smooth oscillatory flow  

fw= 2(UwAw/Q)-0.5 for laminar oscillatory flow  

d90 = 2d50 = 90% particle size (m) 

 

 
1 Tenzer, R., & Gladkikh, V. (2014). Assessment of density variations of marine sediments with ocean and 
sediment depths. The Scientific World Journal. doi:https://doi.org/10.1155/2014/823296. 



Attachment B: 0œWDLWDL Graphs 
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Ϭ͘ϬϬ
Ϭ͘ϮϬ
Ϭ͘ϰϬ
Ϭ͘ϲϬ
Ϭ͘ϴϬ
ϭ͘ϬϬ
ϭ͘ϮϬ
ϭ͘ϰϬ

0:
30

:0
0

1:
30

:0
0

Ϯ͗
ϯϬ

͗Ϭ
Ϭ

3:
30

:0
0

ϰ͗
ϯϬ

͗Ϭ
Ϭ

5:
30

:0
0

ϲ͗
ϯϬ

͗Ϭ
Ϭ

7:
30

:0
0

ϴ͗
ϯϬ

͗Ϭ
Ϭ

9:
30

:0
0

10
:3

0:
00

11
:3

0:
00

ϭϮ
͗ϯ
Ϭ͗
ϬϬ

13
:3

0:
00

ϭϰ
͗ϯ
Ϭ͗
ϬϬ

15
:3

0:
00

ϭϲ
͗ϯ
Ϭ͗
ϬϬ

17
:3

0:
00

ϭϴ
͗ϯ
Ϭ͗
ϬϬ

19
:3

0:
00

ϮϬ
͗ϯ
Ϭ͗
ϬϬ

Ϯϭ
͗ϯ
Ϭ͗
ϬϬ

ϮϮ
͗ϯ
Ϭ͗
ϬϬ

Ϯϯ
͗ϯ
Ϭ͗
ϬϬ

Ve
lo

cit
y 

(m
/s

)

dŝŵĞ�;Ϯϰ�,ƌƐͿ

Mataitai Velocity and Mobilisation 0 m

Ϭ͘ϬϬ
Ϭ͘ϮϬ
Ϭ͘ϰϬ
Ϭ͘ϲϬ
Ϭ͘ϴϬ
ϭ͘ϬϬ
ϭ͘ϮϬ
ϭ͘ϰϬ

0:
30

:0
0

1:
30

:0
0

Ϯ͗
ϯϬ

͗Ϭ
Ϭ

3:
30

:0
0

ϰ͗
ϯϬ

͗Ϭ
Ϭ

5:
30

:0
0

ϲ͗
ϯϬ

͗Ϭ
Ϭ

7:
30

:0
0

ϴ͗
ϯϬ

͗Ϭ
Ϭ

9:
30

:0
0

10
:3

0:
00

11
:3

0:
00

ϭϮ
͗ϯ
Ϭ͗
ϬϬ

13
:3

0:
00

ϭϰ
͗ϯ
Ϭ͗
ϬϬ

15
:3

0:
00

ϭϲ
͗ϯ
Ϭ͗
ϬϬ

17
:3

0:
00

ϭϴ
͗ϯ
Ϭ͗
ϬϬ

19
:3

0:
00

ϮϬ
͗ϯ
Ϭ͗
ϬϬ

Ϯϭ
͗ϯ
Ϭ͗
ϬϬ

ϮϮ
͗ϯ
Ϭ͗
ϬϬ

Ϯϯ
͗ϯ
Ϭ͗
ϬϬ

Ve
lo

cit
y 

(m
/s

)

dŝŵĞ�;Ϯϰ�,ƌƐͿ

Mataitai Velocity and Suspension 0 m

&ŝƌƐƚ�YƵĂƌƚĞƌ�:ĂŶ�ϰƚŚ Full Moon Jan 11th

>ĂƐƚ�YƵĂƌƚĞƌ�:ĂŶ�ϭϴƚŚ EĞǁ�DŽŽŶ�:ĂŶ�ϮϱƚŚ

&ŝƌƐƚ�YƵĂƌƚĞƌ�&Ğď�ϮŶĚ Silt mobilisation/suspension

Sand mobilisation/suspension Gravel mobilisation/suspension

B) 

A) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Critical motion for A) mobilisation and B) suspension at ϴ ŵ�ĚĞƉƚŚ�Ăƚ�ƚŚĞ�DĈƚĂŝƚĂŝ�ƐŝƚĞƐ͘ 

 

 

 

 

 

Ϭ͘ϬϬ
Ϭ͘ϮϬ
Ϭ͘ϰϬ
Ϭ͘ϲϬ
Ϭ͘ϴϬ
ϭ͘ϬϬ
ϭ͘ϮϬ
ϭ͘ϰϬ

0:
30

:0
0

1:
30

:0
0

Ϯ͗
ϯϬ

͗Ϭ
Ϭ

3:
30

:0
0

ϰ͗
ϯϬ

͗Ϭ
Ϭ

5:
30

:0
0

ϲ͗
ϯϬ

͗Ϭ
Ϭ

7:
30

:0
0

ϴ͗
ϯϬ

͗Ϭ
Ϭ

9:
30

:0
0

10
:3

0:
00

11
:3

0:
00

ϭϮ
͗ϯ
Ϭ͗
ϬϬ

13
:3

0:
00

ϭϰ
͗ϯ
Ϭ͗
ϬϬ

15
:3

0:
00

ϭϲ
͗ϯ
Ϭ͗
ϬϬ

17
:3

0:
00

ϭϴ
͗ϯ
Ϭ͗
ϬϬ

19
:3

0:
00

ϮϬ
͗ϯ
Ϭ͗
ϬϬ

Ϯϭ
͗ϯ
Ϭ͗
ϬϬ

ϮϮ
͗ϯ
Ϭ͗
ϬϬ

Ϯϯ
͗ϯ
Ϭ͗
ϬϬ

Ve
lo

cit
y 

(m
/s

) 

dŝŵĞ�;Ϯϰ�,ƌƐͿ

DĂƚĂŝƚĂŝ�sĞůŽĐŝƚǇ�ĂŶĚ�DŽďŝůŝƐĂƚŝŽŶ�ϴ�ŵ

Ϭ͘ϬϬ
Ϭ͘ϮϬ
Ϭ͘ϰϬ
Ϭ͘ϲϬ
Ϭ͘ϴϬ
ϭ͘ϬϬ
ϭ͘ϮϬ
ϭ͘ϰϬ

0:
30

:0
0

1:
30

:0
0

Ϯ͗
ϯϬ

͗Ϭ
Ϭ

3:
30

:0
0

ϰ͗
ϯϬ

͗Ϭ
Ϭ

5:
30

:0
0

ϲ͗
ϯϬ

͗Ϭ
Ϭ

7:
30

:0
0

ϴ͗
ϯϬ

͗Ϭ
Ϭ

9:
30

:0
0

10
:3

0:
00

11
:3

0:
00

ϭϮ
͗ϯ
Ϭ͗
ϬϬ

13
:3

0:
00

ϭϰ
͗ϯ
Ϭ͗
ϬϬ

15
:3

0:
00

ϭϲ
͗ϯ
Ϭ͗
ϬϬ

17
:3

0:
00

ϭϴ
͗ϯ
Ϭ͗
ϬϬ

19
:3

0:
00

ϮϬ
͗ϯ
Ϭ͗
ϬϬ

Ϯϭ
͗ϯ
Ϭ͗
ϬϬ

ϮϮ
͗ϯ
Ϭ͗
ϬϬ

Ϯϯ
͗ϯ
Ϭ͗
ϬϬ

Ve
lo

cit
y 

(m
/s

) 

dŝŵĞ�;Ϯϰ�,ƌƐͿ

DĂƚĂŝƚĂŝ�sĞůŽĐŝƚǇ�ĂŶĚ�^ƵƐƉĞŶƐŝŽŶ�ϴ�ŵ

&ŝƌƐƚ�YƵĂƌƚĞƌ�:ĂŶ�ϰƚŚ Full Moon Jan 11th

>ĂƐƚ�YƵĂƌƚĞƌ�:ĂŶ�ϭϴƚŚ EĞǁ�DŽŽŶ�:ĂŶ�ϮϱƚŚ

&ŝƌƐƚ�YƵĂƌƚĞƌ�&Ğď�ϮŶĚ Silt mobilisation/suspension

Sand mobilisation/suspension Gravel mobilisation/suspension

B) 

A) 



 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Critical motion for A) mobilisation and B) suspension at ϭϱ�ŵ�ĚĞƉƚŚ�Ăƚ�ƚŚĞ�DĈƚĂŝƚĂŝ�ƐŝƚĞƐ͘ 

Ϭ͘ϬϬ
Ϭ͘ϮϬ
Ϭ͘ϰϬ
Ϭ͘ϲϬ
Ϭ͘ϴϬ
ϭ͘ϬϬ
ϭ͘ϮϬ
ϭ͘ϰϬ

0:
30

:0
0

1:
30

:0
0

Ϯ͗
ϯϬ

͗Ϭ
Ϭ

3:
30

:0
0

ϰ͗
ϯϬ

͗Ϭ
Ϭ

5:
30

:0
0

ϲ͗
ϯϬ

͗Ϭ
Ϭ

7:
30

:0
0

ϴ͗
ϯϬ

͗Ϭ
Ϭ

9:
30

:0
0

10
:3

0:
00

11
:3

0:
00

ϭϮ
͗ϯ
Ϭ͗
ϬϬ

13
:3

0:
00

ϭϰ
͗ϯ
Ϭ͗
ϬϬ

15
:3

0:
00

ϭϲ
͗ϯ
Ϭ͗
ϬϬ

17
:3

0:
00

ϭϴ
͗ϯ
Ϭ͗
ϬϬ

19
:3

0:
00

ϮϬ
͗ϯ
Ϭ͗
ϬϬ

Ϯϭ
͗ϯ
Ϭ͗
ϬϬ

ϮϮ
͗ϯ
Ϭ͗
ϬϬ

Ϯϯ
͗ϯ
Ϭ͗
ϬϬ

Ve
lo

cit
y 

(m
/S

)

dŝŵĞ�;Ϯϰ�,ƌƐͿ

Mataitai Velocity and Mobilisation 15 m

Ϭ͘ϬϬ
Ϭ͘ϮϬ
Ϭ͘ϰϬ
Ϭ͘ϲϬ
Ϭ͘ϴϬ
ϭ͘ϬϬ
ϭ͘ϮϬ
ϭ͘ϰϬ

0:
30

:0
0

1:
30

:0
0

Ϯ͗
ϯϬ

͗Ϭ
Ϭ

3:
30

:0
0

ϰ͗
ϯϬ

͗Ϭ
Ϭ

5:
30

:0
0

ϲ͗
ϯϬ

͗Ϭ
Ϭ

7:
30

:0
0

ϴ͗
ϯϬ

͗Ϭ
Ϭ

9:
30

:0
0

10
:3

0:
00

11
:3

0:
00

ϭϮ
͗ϯ
Ϭ͗
ϬϬ

13
:3

0:
00

ϭϰ
͗ϯ
Ϭ͗
ϬϬ

15
:3

0:
00

ϭϲ
͗ϯ
Ϭ͗
ϬϬ

17
:3

0:
00

ϭϴ
͗ϯ
Ϭ͗
ϬϬ

19
:3

0:
00

ϮϬ
͗ϯ
Ϭ͗
ϬϬ

Ϯϭ
͗ϯ
Ϭ͗
ϬϬ

ϮϮ
͗ϯ
Ϭ͗
ϬϬ

Ϯϯ
͗ϯ
Ϭ͗
ϬϬ

Ve
lo

cit
y 

(m
/S

)

dŝŵĞ�;Ϯϰ�,ƌƐͿ

Mataitai Velocity and Suspension 15 m

&ŝƌƐƚ�YƵĂƌƚĞƌ�:ĂŶ�ϰƚŚ Full Moon Jan 11th

>ĂƐƚ�YƵĂƌƚĞƌ�:ĂŶ�ϭϴƚŚ EĞǁ�DŽŽŶ�:ĂŶ�ϮϱƚŚ

&ŝƌƐƚ�YƵĂƌƚĞƌ�&Ğď�ϮŶĚ Silt mobilisation/suspension

Sand mobilisation/suspension Gravel mobilisation/suspension

B) 

A) 



Attachment C: Wave Dominated Graphs 
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Appendix G: Addendum response to PDP Items  
 

 
 

 

 

 
  



 

 
 

Addendum 
 

 
 

1 Introduction 

The following addendum provides responses to items #29, 38 and 47 raised by 

Pattle Delamore Partners (PDP) during their review of the Capital Dredging 

Application, lodged on 17/05/2021.  

 

2 PDP Items Requiring Further Information   

 
PDP Item #29 – Tributyltin (TBT). These matters had additional assessment in the 
lodged AEE, and specifically Appendix 6 (5.1, 7.6), and that TBT has been 
detected in the sediments in the vicinity of Berth 8a and this will be disposed of. 
Given that TBT has demonstrable adverse ecological effects at extremely low 
concentrations, there needs to be greater consideration of TBT contaminated 
sediments, its potential adverse effects and disposal options/treatment.  
 
e3Scientific Response – All tributyltin (Tbt) concentrations are normalised to 1% 

total organic carbon (TOC). TOC concentrations around the South Port berths 

are all below 1% and are often as low as 0.24% which means that any 

corresponding Tbt concentrations above the laboratory limit of reporting are 

scaled up significantly. The normalised Tbt concentrations within the samples are 

then assessed against ANZG (2018) sediment guidelines for 90% aquatic 

protection, meaning the concentrations are being considered at the 

appropriate levels to assess ecological impacts. Further to this, laboratory results 

indicate that the presence of Tbt in sediment at Berth 8a is highly heterogeneous. 

Where samples have reported detectable concentrations of Tbt, a 

corresponding duplicate or split sample have not, indicating that these 

concentrations are likely attributable to discrete paint particles rather than 



 

 
 

ambient background levels. This reduces the likelihood of adverse effects on the 

surrounding ecology at the disposal site.  

 
Regarding the effects of the Tbt concentrations on the ecology, exceedances 

of the ANZG (2018) DGV guidelines indicate a possible ecological effect may 

occur. The guidelines recommend using multiple lines of evidence as part of the 

weight-of-evidence process to better assess the risk to a sediment ecosystem if 

a DGV is exceeded. Appendix C of the Marine AEE provides a summary of the 

ecology and sediment composition at the berths and nearby sites. Berth 8a, 

where the Tbt ANZG (2018) DGV exceedances primarily occur, was found to 

have the greatest infaunal diversity and density of all sites assessed. Sites 

sampled included control sites within the harbour and at Tiwai Peninsula, the 

Swinging Basin, and other South Port berths.  

 
Therefore, based on the relatively high infaunal densities and diversity at Berth 

8a, particularly compared to the disposal site, the scaled Tbt concentrations due 

to low TOC values and the evidence to suggest discrete paint particles rather 

than ambient background concentrations, it is concluded that the incidence of 

this contaminant at Berth 8a has been adequately assessed and the likelihood 

of adverse effects associated with Tbt on the ecology at the disposal site is very 

low.  

 
 
PDP Item #38 – It is evaluated that dumping 3 times the amount of sediment in 
a short period of time, in comparison to past disposals will have exactly the 
same result. There needs to be a robust assessment to support this approach, or 
at least some strong reasons to have confidence in the expert opinion.  
 
e3Scientific Response – The reasoning to support this evaluation were provided 

as part of the sediment mapping report (Appendix F, of the Marine AEE). The 

rate of sediment movement within each tidal cycle provides for the 

remobilization of the sediment and subsequent removal from the coastal 

system into Foveaux Strait and offshore. Further information is provided in the 

coastal processes assessment. 

  



 

 
 

 

PDP Item #47 – Furthermore, the E3 report lists the disposal of rock as having 
minimal impacts on the existing biota at the site, and then scores the 
magnitude of effects as “high”. This disconnect needs to be justified or 
explained.  

 

e3Scientific Response – There is no disconnect that I can ascertain from this 

comment. See Table 11 in the Marine AEE for the justification (included below). 

As is clearly laid out in Section 7 of the Marine AEE, the ecological value of the 

site is Low, Magnitude (also classified within the report for clarity) is High as it is 

considered a complete change from baseline, and overall effect is Low based 

on the matrix. This matrix is from the EIANZ (2018) guidelines for describing levels 

of effect.  

 

Table 11: Criteria for describing level of effect. 

  Ecological Value 

  High Moderate Low 

Magnitude 

Very High Very High High Low 

High High Moderate Low 

Moderate High Moderate Low 

Low Moderate Low Low 

Negligible Low Low Low 

Positive Net Gain Net Gain Net Gain 
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1 Introduction 

This Adaptive Marine Management Plan (AMMP) has been prepared to manage 
risks to the marine environment that are associated with the South Port New 
Zealand Ltd’s (South Port) Capital Dredging Project. It should be read in 
conjunction with South Port Capital Dredging Assessment of Marine 
Environmental Effects (Miller & Davis, 2021).  The dredging project involves 
removing outcrops of rock from the harbour entrance channel and dredging 
sediment from the berth pockets and swinging basin within the harbour to 
increase the operational capacity of the port. 
 
South Port propose to undertake the project between 1 February and 30 
September to take advantage of extended periods of calm weather which are 
more likely to be encountered during this period of the year. The entire drilling, 
blasting, dredging and disposal operation is estimated to take approximately 8 
months to complete, allowing for shipping movements through the entrance 
channel. 
 

1.1 Management Plan Objectives 

The AMMP briefly describes the proposed works, summarises the potential effects 
on the marine environment and outlines the management responses that will 
avoid or minimise the potential for adverse effects of the capital dredging 
activities on the marine environment. The AMMP is a draft working document that 
will be refined once contractors have been appointed, final specifications are set 
in place and baseline data becomes available. South Port is committed to 
collaborating with iwi to avoid and minimise effects on the marine environment, 
mauri and mahinga kai. Outcomes of collaboration with iwi will also be 
incorporated into this document as they become available.  
 
The AMMP is structured as follows: 
 

• Provides a brief description on how dredging and associated activities 
will be managed to avoid, mitigate and remedy adverse effects on the 
marine environment. 

• Sets out baseline, continuous logging and ongoing monitoring 
requirements to validate predicted levels of impact. 
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• Sets out management practices, protocols, and procedures and 
provides for changes in operations where additional measures are 
identified to avoid and minimise effects on the marine environment.  

 
The AMMP does not cover mitigation and management measures relating to 
marine mammals. This is covered in a separate marine mammal’s management 
plan (MMMP) (Childerhouse, 2021). 
 
 

2 Project Description 

The Capital Dredging will involve a range of activities including drilling, blasting, 
dredging, and spoil disposal. A full description of the project activities is provided 
in Section 3 of the Capital Dredging AEE with a brief summary provided here.  
 
The drilling, blasting and dredging operations will take place solely within the 
harbour entrance channel and the suction dredging operations in the swinging 
basin and berth pockets. The drilling, blasting and dredging activities will take 
place within the Bluff Port Zone (BPZ). These works will not encroach upon the 
foreshore areas of Bluff and Tiwai Point. 
 
The blasting, drilling and dredging operation proposed for the harbour entrance 
will involve the removal of the high spots that comprise mostly rocky seamounts 
or outcrops. Removal of the outcrops will involve a three-step process: dredging 
of existing outcrops to remove existing loose rock, a rock drilling and blasting 
operation, followed by dredging of the fractured rock. A rock breaker may also 
be utilised at times during this operation to effectively ‘clean up’ any rock faces 
from the blasting. Dredging within the swinging basin and berth pockets will be 
undertaken with a Trailing Suction Hopper Dredge (TSHD). Dredged rock and 
sediment from the harbour during these operations will be deposited on the 
seabed at two disposal sites offshore from Tiwai Peninsula. 
 
It is important to note that the final nature of the project work and activities has 
yet to be confirmed as dredging contractors have yet to be engaged. Therefore, 
an adaptive approach has been taken to assess potential impacts and their 
magnitude from likely activities documented in the marine AEE. Pending the final 
specifications of activities, ambient turbidity/water clarity ranges and approved 
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contractors, it may be necessary to review these general assessments to ensure 
that they accurately cover the actual work proposed. It is proposed that AMMP 
is finalised upon receipt of the above information. The finalised AMMP will be 
provided to Environment Southland for review prior to works commencing.  
 
 

3 Management Controls 

The following work controls have been included as proposed conditions of 
consent to reduce the likelihood for adverse effects on the marine species and 
the receiving environment.  
 

3.1 Timing of Works 

3.1.1 Drilling, blasting, dredging and deposition activities shall be limited 
annually to the period 1 February to 30 September to avoid the peak 
marine mammal migration season and peak seabird and fish breeding 
and coastal feeding seasons.  

 

3.1.2 Soft sediment dredging shall be limited to the period 1 April to 31 July to 
avoid the little penguin breeding and moulting season and seagrass 
(Zostera muelleri) flowering and growing season. 

 

3.1.3 Drilling and blasting activities shall be limited to the hours between 
7.30 am and 6 pm when marine species are less active. 

 

3.2 Sediment Control and Dredge Management 

Two primary management methods will be employed throughout the operational 
soft sediment dredging phase of the project: 
 

• Proactive Operational Management: utilises forecast and real time 
environmental information (i.e. tides, wind, waves, weather etc.) to guide 
operational management decisions during dredging. Undertaken as part 
of common dredging practice. 
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• Adaptive Dredge Management: based on turbidity monitoring - 
implements an adaptive management precautionary approach in 
response to predetermined receptor-based trigger levels. 

 

3.2.1 Proactive Operational Management 

The Dredge Contractor is responsible for proactive operational management of 
the dredge and disposal activities. This will take into consideration the hydro-
meteorological conditions, dredging restrictions within certain tidal ranges 
identified within Miller and Davis (2021) and water quality information (turbidity, 
waves and currents). The purpose of proactive operational management is to 
constantly assess the daily planned dredge operations to minimise the risk of a 
dredge-induced adverse effect of surrounding environments and trigger 
exceedances. Proactive dredge restrictions to avoid adverse effects on the 
receiving environment are as follows and are expanded upon within Miller and 
Davis (2021):  
 

1. The use of a Green Valve which reduces turbidity caused by overflow. 
2. The consent holder shall ensure that the dredging of the Berth 5 and 6 basin 

(Zones B3/4, B5 and A4) and Berths 7 & 8 (Zone B7-B8) (Figure 1) occurs 
during slack or outgoing (ebb) tides to avoid the potential for suspended 
sediment to migrate into the upper harbour, or Awarua Bay.  

3. Sediment dredged from the Berth 5 & 6 basin (Zones B3/4, B5 and A4) and 
Berths 7 & 8 (Zone B7-B8) (Figure 1) should not be deposited at the sediment 
spoil site during slack tide where little or no wave action is evident.  
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Figure 1: Dredge Deepening Zones. 

 

3.2.2 Adaptive Receptor-Based Dredge Management 

A sensitive ecological receptor-based approach is proposed to manage 
dredging in Bluff Harbour, utilising light availability thresholds for seagrass beds as 
the most sensitive receptor in the surrounding marine environment. Light 
availability can be measured by water clarity (m), which in turn can be assessed 
via local calibration from turbidity meters (NTU). This is proposed in conjunction 
with health status monitoring of the sensitive receptors which is expanded upon 
in Section 4.   
 
Robertson et al. (2016) state the “preferred water clarity for seagrass” in Tool 2 of 
the New Zealand Estuary Trophic Index Toolbox is “an average value of at least 
20% of the sunlight that strikes the water’s surface (incident light) should reach the 
estuary bed”. The average minimal light requirement for seagrass was determined 
to be 10.8% by Duarte (1991), however, there is a wide range of minimal light 
requirements amongst different seagrass species, from 4 to 29% (Turner & Schwarz, 
2006).  
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A one-off sampling event in April 2021 used a Secchi disc to assess water clarity, 
measured as the Secchi depth (Sd) at which the white sectors of the disc are no 
longer visible. Water clarity was found to be between 2.0 and 2.5 m. 
At that time, all subtidal seagrass beds were assessed to be at depths of between 
0.9 and 2.0 m (on a 1.1 m neap low tide), or 0.2 and 0.8 m CD depths.  
Given the preferred light requirement for seagrass beds (from Tool 2, Robertson et 
al, 2016) is an average of 20% of incident light, and 10.8% (Duarte, 1991) is the 
minimal light requirement for Zostera muelleri, these values can be used in a tiered 
trigger-based threshold for dredge management, as follows. 
 
The relationship between the attenuated light intensity Iz at depth Z (m) and 
surface light intensity I0 is given (as a %) by the equation; 
 

i. 100 ∗ !!!" = %"#$∗&  (Dennison, 1993). 

 Where the light attenuation coefficient (&$) is given by;  

 
ii. &$ = '.)*

+,--./	$/+-	(2$)	  (Giesen et al., 1990 in Dennison, 1993); 

 
Then maximum depth limits can be calculated from equation (i) as; 
 

iii. ( = −1 ∗ ln(!!!")/&$ 

Based on field secchi disc (Sd) measurements of an average of 2.5 m ambient 
water clarity, the maximum depth limits (() for the minimum acceptable light 
intensity (10.8%) can be found as follows: 

 
&$ = 1.65/2.5 = 0.66 

 For !!!" = 10.8% = 0.108, equation (iii) becomes 

 
( = /"'∗456.'676.)) 0 = 	3.37 m 

 
Therefore, the maximum depth for seagrass in Bluff Harbour at 10.8% light 
availability (based on a single round of sampling) is estimated to be 3.37m. 
 
Based on 20% light availability, the recommended maximum depth is 
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( = /"'∗456.86.)) 0 = 	2.44 m 

 
This means the maximum depth, at 10.8% light availability, for seagrass beds 
based on an ambient average water clarity of 2.5 m is 3.37 m. Bluff Harbour has 
a 2 m tidal range and can be a naturally turbid environment and as such it 
appears that subtidal seagrass beds are most productive in the shallower areas. 
Using Robertson et al, (2016) Tool 2 recommended 20% average of incident light 
availability, 2.44 m is a more productive maximum depth for seagrass beds in Bluff 
Harbour.  
 
This aligns with observations from the field study in April 2021 which found subtidal 
seagrass beds largely within the 0.2 – 0.8 m chart datum (CD) depth range (0.9 – 
2.0 m depths at a neap low tide of 1.1 m). From this data, approximate receptor-
based ecological thresholds based on the practical water clarity measurement 
of Sd can be established as follows. Rearranging equation (i) gives: 
 

iv. &$ = −1 ∗ 67(89/8:)/( 

 
The light attenuation coefficient (&$) for optimal maximum depth of 2.44 m 
based on 20% light requirement is:  
 

&$ = −1 ∗ 456.88.;; = 0.66 m-1 

 
 The required water clarity (Sd) is then, using; 
 

v. :%;;ℎ=	>=?;	(:>) = '.)*
##

    (Giesen et al., 1990, in Dennison, 1993) 

 

:> = '.)*
6.)) = 2.5 m 

 

Based on these equations, water clarity (secchi disc) of 2.5 m is required to allow 
for seagrass beds to have an average of at least 20% light availability at their 
predicted optimal maximum depth of 2.44 m in Bluff Harbour. Although this is not 
based on the predicted maximum depth of 3.34 m, this depth is likely more 
characteristic of the seagrass beds and depths across a wider tidal range at these 
locations (based on subtidal seagrass beds being predominantly found to be 
within 0.2 – 0.8 m CD depth).   
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Adaptive Receptor-Based Tiered Trigger System 
These tiered trigger levels are based loosely on the turbidity management 
approach taken by Lyttleton Port Company (LPC) and Napier Port during channel 
deepening programmes in 2018 and 2020, respectively. However, rather than 
utilising modelled background turbidity levels to create trigger and compliance 
levels, which may or may not protect the ecological receptors in the vicinity, this 
approach bases the tiered trigger levels on the most sensitive ecological receptor 
in the area. The rationale behind this is due to the significantly smaller scale of 
dredging material to be removed by South Port in comparison to LPC and Napier 
Port (120,000 m3 versus 18 million m3 and 3.2 million m3, respectively), and the 
preference for meaningful measures for the health status of sensitive ecological 
areas. 
 
Turbidity is a measure of the proportion of light scattered (at 90 degrees) by 
particles in the water column. Unlike visual water clarity, light penetration and 
SSC/TSS, turbidity is not an “intrinsic” property, and it is not directly relevant to issues 
of visual ecology or human recreational use (visual clarity is), availability of light 
(light penetration is), or mass of sediment (SSC/TSS is) (Turner & Schwarz, 2006). 
However, turbidity is easy to measure, and can be used as a practical proxy (with 
local calibration) for visual clarity, light penetration and SSC/TSS. The ANZG (2018) 
guidelines acknowledge that turbidity may not be a particularly useful indicator: 
“Low turbidity values are normally found in offshore waters. Higher values may be 
found in estuaries or inshore coastal waters due to wind-induced resuspension, 
dredging or the input of turbid water from the catchment. Turbidity is not a very 
useful indicator in estuarine and marine waters. A move towards the 
measurement of light attenuation in preference to turbidity is recommended.” 
 
Given that the sensitive ecological receptors in Bluff Harbour, such as seagrass 
beds and rocky reef habitats are most at risk and turbidity limits do not directly 
address potential threshold effects on species, this tiered trigger level approach 
utilising light availability/attenuation as an indicator is considered an appropriate 
adaptation of the tiered trigger response. Seagrass beds in this environment have 
greater susceptibility to turbidity than macroalgae due to their positioning in areas 
with less tidal velocity, therefore seagrass beds are considered the most sensitive 
ecological receptor in this environment and the tiered trigger levels look to 
manage effects on this species, which in turn will allow for protection of other less 
sensitive species.  
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During the dredging operations, the location of both dredging and disposal will 
be managed in response to results of daily and weekly turbidity monitoring. 
Monitoring of turbidity at 3 locations shown in Figure 2 near sensitive habitats will 
be undertaken as part of the Turbidity Baseline Monitoring Period and will continue 
during the dredging. 
 
Baseline turbidity and water clarity data will be collected by South Port over a 6 
month period and will be used to validate the two proposed trigger values (Tier 1 
and 2) and the compliance level (Tier 3).  
 
Tiered Trigger Levels 
The adaptive receptor-based dredge management is to be implemented 
through a system of triggers which, when exceeded, require management 
responses. These trigger systems are based on conservative ecological receptor-
based tiered (water clarity/duration (days)) combinations to ascertain 
management required. These are proposed as follows:  
   

• Tier 1 trigger – Warning, reduced water clarity: commence 

management actions.  

Ø Daily average is less than X mi water clarity (based on local 

calibration with continuous turbidity (NTU) metering). 

• Tier 2 trigger – Water clarity reduced further and daily duration 

exceeded: increase management actions. 

Ø Daily average is less than X mi water clarity for two consecutive 

days. 

• Tier 3 compliance level – Cease dredging in the vicinity of the 

monitoring station(s) showing the exceedance until water quality daily 

average returns to acceptable levels. 

Ø Daily average less than X mi water clarity for three consecutive days. 

 
It is important to note that the design of the trigger system means natural events 
will cause exceedances of the trigger and compliance levels. It is expected that 
due to natural events, there will be exceedances of these Tiers. Discrete turbidity 
data collected by Southern Waterways for Environment Southland found that 

 
i These values are to be confirmed following the baseline data collection period prior to dredging 
commencing. Based on a single round in April 2021 these values were 2, 1.5 and 1.5 m respectively, 
however these cannot be utilised until local calibration and baseline data has been validated.  
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natural turbidity in the Bluff Harbour ranged from 0.81 to 4.4 NTU over 13 recordings 
between May and August 2016 (Attachment A). Local calibration of turbidity 
(NTU) and water clarity (secchi disc) will be completed prior to dredging 
commencing from baseline data collected by turbidity meters and associated 
turbidity and water clarity ranges will be updated into this management plan. 
However, roughly based on the non-linear relationship found within other water 
bodies a formula similar (but locally adapted) to the following is proposed.  
  

Where @ is equal to turbidity (NTU) and A is equal to Sd (m): 
 

vi. @ = 9.4109A"'.8;< (Baughman et al., 2015). 
 
Based on the equation above, Southern Waterways’ turbidity readings from 2016 
would approximate to the water clarity results in Table 1. Please note, these are 
meant as a guide only and further baseline turbidity and secchi disc readings are 
proposed to provide local calibration.  
 

Table 1: Estimated turbidity (NTU) and water clarity (Sd) relationships in Bluff 
Harbour based on Baughman et al., (2015). 

Date Turbidity (NTU) Secchi disc (Sd) (m) 
May 2016 1.05* 5.84 
June 2016 1.20* 5.24 
June 2016 1.63* 4.10 
July 2016 4.40* 1.84 
August 2016 3.40* 2.27 
August 2016 0.81* 7.19 
April 2021 3.01 2.50* 
* Field measurements. 

  
Turbidity Monitoring  
The objective of this turbidity and water clarity monitoring program is to provide 
daily averages of turbidity and water clarity when higher risk sites are being 
dredged and weekly when lower risk sites are being dredged, to inform the 
adaptive management of the dredging operations. The dredge operations will 
be managed daily or weekly by comparing the averaged turbidity data with the 
pre-established trigger levels defined earlier in this section. 
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The daily averaged turbidity monitoring occurs 0.75 – 1 m below the surface 
(readings are taken every 15 minutes), with turbidity meters storing data on a data 
logger which is to be downloaded daily or weekly depending on the areas 
dredged.  
 
Higher risk dredging zones are considered to be the zones adjacent to the South 
Port berths and the Berth 5 & 6 basin (Zones B3/4, B5, A4, B7&8, A3) (Figure 1). This 
criterion is based on sediment quality assessments from Miller & Davis (2021) 
indicating ‘above natural’ silt and contaminant levels at these sites. During 
dredging of these sites, data will be downloaded daily to allow for daily average 
calculation and tiered trigger assessment. Daily data will be provided to the ES 
Compliance Manager in a CSV format. The ‘higher risk’ zone volumes total 
approximately 40,000 m3 and based on ~4,000 m3 being removed daily, equates 
to 10 days of daily monitoring.  
 
Lower risk dredging zones are considered to be the swinging basin, B11, C and E 
zones (Figure 1). This criterion is based on sediment quality assessments from Miller 
& Davis (2021) finding naturally occurring levels of silt and contaminants at these 
sites. During dredging of these sites, turbidity data will be downloaded weekly and 
provided to the ES Compliance Manager in a CSV format. The ‘lower risk’ zone 
volumes total approximately 80,000 m3 and based on ~4,000 m3 being removed 
daily, equates to 3 weeks of weekly monitoring.     
 
Locations of Monitoring Sites 
In determining the locations of the monitoring sites (Figure 2) the objectives were 
to: 
 

• Provide monitoring near mahinga kai, mātaitai and sensitive ecological 
habitat locations. 

• One reference (control) site in the harbour away from predicted increases 
in turbidity. 

 
The turbidity data is to be converted to water clarity (m) and compared to pre-
established triggers as part of the tiered management system approach. 
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Table 2: Management purpose of monitoring locations in relation to dredge 
activity. 

Measurement purpose Monitoring sites 
Turbidity plumes generated within the harbour to inform 
management purposes 

Seagrass, Rocky reef 

Turbidity plumes generated during disposal at sediment 
disposal site to inform management purposes 

Rocky reef 

Reference point  Control 

 

 
Figure 2: Proposed turbidity meter locations. Please note, finalised ‘Rocky Reef’ 
site pending consultation with Te Rūnanga o Awarua.   

 
Tiered Trigger Management Responses 
Increased management actions for Tier 1 and Tier 2 triggers will include 
assessment of tidal movements and velocities, and the nearby turbidity control 
site (Figure 2) to ascertain trigger level exceedances due to naturally fluctuating 
turbidity levels or dredging related exceedances. If it is found to be a dredging 
related exceedance (i.e., natural turbidity levels are found to be low), adaptive 
management responses can include: 
 

IH 2 

IH 1 

OH 2 

OH 1 
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• Alternating the dredging of ‘lower risk’ predominantly sand zones and 
‘higher risk’ silted zones to assist with turbidity reductions and increase light 
availability until the Tier 1 level is no longer exceeded.   

• Assessing tidal movements and velocities and altering dredging 
positions/timings further based on these, until the Tier 1 level is no longer 
exceeded.    

 
A Tier 3 compliance level exceedance will halt dredging or dredge disposal near 
the turbidity meter showing the exceedance. Dredging activity should be halted 
near this turbidity meter until such time as Tier 2 trigger level is no longer exceeded.  
 
It should be noted that this adaptive receptor-based tiered trigger system is to be 
completed in conjunction with proactive operational management (Section 
3.2.1) whereby avoidance of adverse effects is the initial management response; 
and regular health status monitoring of the sensitive receptors (Section 4). 
 

3.3 Protection of Seabirds and Marine Speciesii 

3.3.1 Real-time Monitoring of TTS and PTS Zones 

The consent holder shall monitor the identified temporary threshold shift (TTS) and 
permanent threshold shift (PTS) spatial extents illustrated in Figure 3 as modelled 
by Styles Group (2020) for seabirds; including shags and penguins; prior to each 
blasting event. The distance at which the underwater blasts could cause injury or 
mortality to marine birds is not known. Therefore, to take a precautionary 
approach, spatial distance thresholds have been aligned with the cumulative 
sound exposure level for a temporary threshold shift (TTS) in Otariid pinnipeds 
(Figure 3).  
 
Figure 4 illustrates the conservative estimated mortality zones for fish and 
potentially sharks. Depending on the charge weight and threshold value, the 
maximum lethal zone for fish extends to a distance of 85 metres (25 kg charge, 
5.0 metre burial depth) and decreases to 77 metres with a 10 kg charge (2.5 metre 
burial depth) (Styles Group, 2020).  
 

 
ii Not including marine mammals. 
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Management Response 
Visual observations of the TTS (Figure 3) and fish mortality zones (Figure 4) should 
be done in conjunction with the Marine Mammal Observers identified in 
Childerhouse (2021). Management controls regarding these zones are as follows:  
 

1. If any seabird species are observed diving/swimming within the water 
column, e.g., penguins, shags and cormorants, gulls and albatross, of 
the TTS (green) zone, blasting must be halted until they are outside of 
this zone. 

2. If any shark species are observed within the fish mortality zones blasting 
must be halted until they are outside the PTS (red) zone.  

3. Any observed species should be recorded along with date and time by 
the observer in a marine species observation sheet and sighting forms 
collated and provided to the Project Manager on a weekly basis. A 
form template is provided in Attachment B. 

4. Marine species observation and sighting data shall be collated and 
provided to South Port and ES, quarterly.  

 

3.3.2 Proactive Operational Management 

Open Water Blasts 
The consent holder shall activate an initial open water blast of low peak pressure 
to remove benthic and cryptic mobile species from the harbour entrance 
channel and surrounding waters. Furthermore, the following measures shall be 
undertaken and adhered to prior to the initial open water blast: 
 

1. This open water blast should only occur once the observers (identified in 
3.3.1) have assessed the TTS areas and are satisfied that no marine 
mammal, seabird, and shark species are evident within their given 
threshold or mortality zone (Figure 3 & 4).  

2. A period of 90 seconds should pass before blasting commences to enable 
species, likely predominantly benthic fish and mobile mollusc species, to 
exit the mortality, TTS zones (Figure 3 & 4). 

3. If it is noted by the observers that the open water blast is causing mortality 
to small marine fish species and thereby creating a feeding flock of gulls 
and terns prior to the main blasting this management control should be 
revised and potentially discarded.     
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Figure 3: The maximum spatial extent of temporary threshold shift (TTS) and 
permanent threshold shift (PTS) monitoring zone for Otariid pinnipeds and seabirds 
(Styles Group, 2020). TTS boundary – green line; PTS boundary – red line (image 
from Childerhouse, 2021). 

 

 
Figure 4: Conservative fish mortality zones (based on species with swim bladders 
from Popper et al. 2014) for average 10 kg (77 m) and maximum 25 kg (85 m) 
blast charges. 
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Soft Starts 
The consent holder shall employ a soft start in which the lowest explosive charge 
is set off at the commencement of each blast event to further assist in deterring 
seabirds and fish from the harbour entrance channel and surrounding waters. 
 
Acoustic Harassment Device 
The consent holder shall operate an acoustic harassment device at all times 
during drilling blasting operations to deter seabirds and fish from the harbour 
entrance channel and surrounding waters.  
 

3.4 Biosecurity 

3.4.1 Proactive Operational Management 

The consent holder shall ensure the dredge, barge, tug and spill hopper barges 
are inspected for fouling organisms, including Undaria pinnatifida, and other 
‘exclusion’ species included in the Southland Regional Pest Management Plan 
(SRPMP) (Environment Southland, 2019), no more than one week prior to the 
vessels entering Bluff Harbour.   
 
If such organisms are found, the consent holder shall ensure that the organisms 
are removed and disposed of to a designated refuse site on land and any 
‘exclusion’ species identified in the SRPMP are reported to Biosecurity New 
Zealand and Environment Southland. 
 
An inspection report shall be submitted to Council’s Environmental Compliance 
Manager prior to the dredge equipment entering Bluff Harbour detailing the 
timing, method and findings of the inspection. 
 
Monitoring and Management Response 
The consent holder shall monitor the fixed quadrat locations on the seabed within 
the blast zone (as per proposed Monitoring Condition 4.1.3 below) at 3 months, 
12 months and annually for up to three years following completion of the works 
for the presence of Undaria pinnatifida and ‘exclusion’ marine species identified 
in the SRPMP.  
 
Any pest marine organism detected during this period shall be removed from the 
zone and disposed of to a designated refuse site on land. This sighting will be 
reported to Biosecurity NZ and Environment Southland for management purposes.  
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4 Monitoring and Reporting 

Please note the methodology outlined 4.1.2, 4.1.3 and 4.1.4 will be refined 
following consultation with iwi and incorporated into this AMMP which will be 
submitted to ES for approval prior to work commencing. 
 

4.1.1 Soft Sediment Benthic Monitoring 

The consent holder shall monitor the following soft sediment sites (NZTM 2000) 
within three months of completion of the works for heavy metals, polycyclic 
aromatic hydrocarbons, phosphorus, tributyltin, sulphate and sediment particle 
size analysis:  
 

• Harbour control site (Easting 1242608.133 ; Northing 4831600.781);  
• Motupōhue mātaitai control site (to be confirmed with Te Rūnanga 

o Awarua, likely near the finalised turbidity meter location); 
• Tiwai control site (Easting 1247131.851; Northing 4829218.48); and 
• Sediment disposal site (Easting 1246000.422; Northing 4829265.766).    

 
A report detailing the findings of the sediment monitoring shall be provided to the 
consenting authority within 3 months of collection of the sediment samples.  
 

4.1.2 Seagrass Monitoring 

Monitoring of seagrass beds is to validate the assessment of predicted effects of 
the soft sediment dredging. It is anticipated that the avoidance and mitigation 
procedures in place will reduce the risk of adverse effects regarding the 
suspension and deposition of fine sediment on the marine ecology of the area. 
However, as there are sensitive species identified in the vicinity, such as seagrass, 
it is deemed appropriate to provide further assurance via monitoring. The 
avoidance measure is to dredge outside of seagrass flowering and growth 
periods. The mitigation measures include dredging areas with fine silts identified 
on the outgoing tide only and the use of a green valve when dredging sediment 
with a fine particle size. Given the measures in place, it would be difficult to 
discern an effect of this activity due to the low likelihood of an effect occurring 
and the high flow and naturally turbid nature of the environment.  Monitoring of 
seagrass beds is a precautionary condition as the risk and magnitude of effect 
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from this activity is low when considering the short time frame of the activity and 
timing during a period of low growth.  
 
The consent holder shall undertake health status monitoring of three seagrass 
beds pre-, during and post- soft sediment dredging works. To capture expected 
seasonal variability in seagrass condition and discern between temporal change 
and natural site variability, baseline monitoring of ecological bed health is 
proposed to occur approximately 12, 9 and 1 months prior to the activity 
commencing to capture seasonal variability. Seagrass monitoring will occur twice 
during the activity, and post work monitoring will be completed within one month 
of the activity’s completion. A report will be provided within three months of the 
final sampling. Two seagrass beds will be monitored in close proximity to the works, 
which may have a higher likelihood of deposition if fine sediment becomes 
suspended in the water column, as indicated by hydrodynamic modelling. A 
control site is proposed to be located further from the activity. The recommended 
monitoring sites are (NZTM 2000) (Figure 5): 
 

• Seagrass Control (Easting 1241561.286; Northing 4830051.256); 
• Rabbit Island (Easting 1242832.631; Northing 4832323.527); and 
• Tiwai Wharf (Easting 1244270.155; Northing 4829583.095).  

 
Although these are the monitoring sites proposed, final site selection will occur 
with input from Environment Southland and rūnanga, in alignment with the MOU 
between Te Rūnanga o Awarua and South Port. 
 
Proposed Assessment Methodology 
At each site, three 30 m transects will be set up with a 1 m2 quadrat every 10 m. 
These quadrats will be assessed for seagrass percentage cover, and cores will be 
collected to assess change in blade length and above ground biomass. These 
indicators allow an assessment of bed health despite seasonal variability (Wood 
& Lavery, 2000)iii. Water clarity and sediment parameters will also be assessed 
alongside each monitoring event and include analysis of sediment particle size 
and heavy metal analysis to further ascertain any changes which may be 
attributable to dredging activity. A two factor-nested ANOVA will be used to test 
between sites. Posthoc tukey tests will be used to calculate pair-wise comparison 
of measures between sites. Principal component analysis will be carried out based 

 
iii Wood, N., & Lavery, P. (2000). Monitoring seagrass ecosystem health-The role of perception in 
defining health and indicators. Ecosystem Health, 6(2), 134–148. https://doi.org/10.1046/j.1526-
0992.2000.00015.x 



 
P a g e  | 22 

 

South Port Capital Dredging Adaptive Marine Management Plan 
Document ID: 16BBB 

on Bray-Curtis dissimilarities, to visualise the variation in community patterns 
among locations and sites, and how the patterns relate to explanatory variables. 
Significant reduction in seagrass bed health or change to sediment parameters 
beyond the natural variability captured in baseline monitoring and at the control 
site may be attributed to the activity and would require further investigation.   
 

 
Figure 5: Proposed seagrass (Zostera muelleri) monitoring locations.  

 

4.1.3 Rocky Reef Benthic Monitoring 

Bluff Channel 
This is a volunteered condition as the removal of biota in the channel entrance is 
an allowable activity under the deemed coastal permit. The purpose of 
monitoring this location is to provide South Port with rocky reef recolonisation 
information for any future works.   
 
The effects on the channel entrance benthic habitats via dredging is not required 
to be assessed as part of this application because it can be removed under the 
current terms of the deemed coastal permit.  
 



 
P a g e  | 23 

 

South Port Capital Dredging Adaptive Marine Management Plan 
Document ID: 16BBB 

Under the existing maintenance dredging Coastal Permit 201282-V2 the port is 
permitted to dredge, dump and deposit on average 12,000 m3 per annum over 
the term of the consent (maximum 20,000 m3 in one year). This maintenance 
dredging will be done on an ‘as-required’ basis. The harbour is a highly modified 
area. Therefore, natural recolonisation of the affected area is not required to be 
considered as part of this application. 
 
Despite not being required as part of the assessment of effects the consent holder 
proposes to undertake quantitative benthic monitoring of the seabed at fixed 
quadrat locations within the blasting zone for epifauna and algal cover. Photo 
quadrats will be taken of the site and assessed for changes in biomass and species 
assemblages. Monitoring shall be undertaken prior to the works to establish a 
baseline, then at 3 months, 12 months and 36 months. Further biennial monitoring 
could occur at the discretion of South Port to assist in the provision of data. 
 
Rock Disposal Site 
The proposed rock deposition area is predominantly shell hash and has low 
diversity and abundance of infauna and epifauna. The prediction of a low and 
probably negligible impact of rock disposal at this site can be verified via a 
monitoring regime.  
 
The consent holder shall undertake quantitative benthic monitoring of the rock 
disposal site at fixed quadrat locations for infauna, epifauna and algal cover 
using transects and quadrats. Two 50 m transects will bisect the site from a fixed 
point (buoy) on an underwater directional bearing to enable replication. 
Quadrats will be positioned haphazardly within c. 5 m of the transect and the 
distance along the transect recorded to enable subsequent re-sampling in the 
same general area. A swim video recording will also be taken for each 50 m 
transect. Epifauna and dominant macroalgae will be recorded within each 
quadrat allowing for calculation of abundance, diversity, and richness metrics. 
Principal component analysis will be carried out based on Bray-Curtis 
dissimilarities, to visualise the variation in community patterns among locations 
and sites, and how the patterns relate to explanatory variables. 
 
Visual rock stability assessments should also be completed. Monitoring shall be 
undertaken at 3 months, 12 months, 36 months and 60 months following 
completion of the works. 
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A benthic monitoring report covering proposed Monitoring Conditions 4.1.3, will 
be provided to the consenting authority within three months following each 
survey, with the exception of the initial 3 month survey results which will be 
included in the 12 month survey report.  
  

4.1.4 Motupōhue Mātaitai Monitoring 

The Motupōhue Mātaitai spans a stretch of high energy rocky coastline with 
subtidal rocky reef structures. Sedimentation on these sub-tidal rocky reefs has 
previously been observed to range from 2.6 - 16% (Kettles et al., 2017)iv. Sponge 
and ascidian species are abundant along the Bluff coastline and growth of 
macroalgae is depth restricted due to high turbidity resulting from sediment input 
from nearby rivers and high levels of resuspension. Epifauna species within 
southern rocky reefs may also be susceptible to increased turbidity or deposition 
of fine suspended sediment, such as reducing settlement of larvae onto rocky 
surfaces and reducing filtration capacity of filter feeding organisms (bivalves, 
sponges, ascidians etc.). Juvenile pāua seek refuge from predators by inhabiting 
the underside of cobbles. Sedimentation may also reduce the availability of this 
habitat and modify juvenile pāua behaviour increasing their susceptibility to 
predation (Chew et al., 2013)v. 
 
Fine suspended sediment from dredging activities is not anticipated to settle onto 
the nearshore reef environment within the mātaitai due to the high currents and 
wave energy in this area. In addition, due to the transient nature of this activity 
the ability to capture an ecological effect in this period is anticipated to be 
challenging. Monitoring the reef community and sediment parameters within the 
mātaitai will assist in verifying the assessment that the effects on the ecology of 
the rocky reef will be less than minor. 
 
The consent holder will undertake an Ecological Impact Assessment within the 
Motupōhue mātaitai. Methods for monitoring within the mātaitai and specific site 
guidance will be co-developed with tangata whenua, in alignment with the MOU 
between Te Rūnanga o Awarua and South Port. Co-development of 
methodology is essential as rūnanga may already carry out monitoring within the 
mātaitai which is likely to guide site selection. Pāua are a mahinga kai and taonga 

 
iv Kettles, H., Smith, F., & Shears, N. (2017). Subtidal reef and rockwall communities of the greater 
Foveaux Strait region, Southland, New Zealand. Science for Conservation, 329. 
v Chew, C. A., Hepburn, C. D., & Stephenson, W. (2013). Low-level sedimentation modifies behaviour 
in juvenile Haliotis iris and may affect their vulnerability to predation. Marine Biology, 160(5), 1213–
1221. https://doi.org/10.1007/s00227-013-2173-0 
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species and may be a species of interest to local rūnanga for “cultural health 
status” monitoring. Monitoring in this context refers to mahinga kai values and may 
be guided by the Ngāi Tahu Marine Cultural Health Index toolkit (Schweikert et 
al., 2012)vi.   
 
Alongside cultural health monitoring, scientific surveys will be used to assess any 
changes to the ecology of the rocky reef community based on the deposition of 
fines (Shears, 2007)vii. At each site, 50 m transects will be swum at 3 m and 5 m 
depth bands and quantitative data will be recorded from five 1 m2 quadrats 
along each transect. Quadrats will be positioned haphazardly within c. 5 m of the 
transect in the desired depth range and the distance along the transect recorded 
to enable subsequent re-sampling in the same general area. Epifauna and 
dominant macroalgae will be recorded within each quadrat allowing for 
calculation of abundance, diversity, and richness metrics. Principal component 
analysis will be carried out based on Bray-Curtis dissimilarities, to visualise the 
variation in community patterns among locations and sites, and how the patterns 
relate to explanatory variables. Percentage cover of sediment will also be 
recorded within each quadrat. Sediment parameters will be assessed alongside 
each monitoring event and include analysis of sediment particle size and heavy 
metal analysis to further ascertain any changes which may be attributable to 
dredging activity. Composite samples of sediment properties will be collected 
from each transect to record grainsize, trace elements and organic matter. 
Significant (p<0.05) change in sedimentation and the presence/absence and 
abundance of species sensitive to finer silts (i.e. filter feeders and grazers) (based 
on baseline assessment) will be an indicative measure for ecological health. 
Significant accumulation of fine sediment with trace elements indicative of port 
origin will require further investigation. Sampling will occur approximately one 
month prior to the activity, twice during the activity, and follow up monitoring will 
occur within one month of the activity’s completion with a report prepared within 
3 months of the final monitoring. 
 

 
vi Schweikert, K., McCarthy, A., Akins, A., Scott, N., Moller, H., Hepburn, C., & Landesberger, F. (2012). 
A Marine Cultural Health Index for the sustainable management of mahinga kai in Aotearoa – New 
Zealand. A report for Te Rūnanga o Ngāi Tahu. February 2015, 112. 
vii Shears, N. T. (2007). Biogeography, community structure and biological habitat types of subtidal 
reefs on the South Island West Coast, New Zealand. Science for Conservation, 281, 1–53. 
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5 Review and Updates of AMMP 

To maintain relevance and to ensure that the various best management 
practices remain current over the duration of the project, protocols and 
procedures will be reviewed if there are any significant changes within the project 
that were not considered during the development of this AMMP. This AMMP 
should be reviewed at the following times and amended where necessary: 
 
• Following any major operational change to the type of blasting methods, 

systems or mitigation being used. 
• Following any changes to areas to be blasted or timings of blasting. 
• Following any greater than expected levels of ongoing turbidity/water clarity 

based on daily and weekly turbidity monitoring. 
• Following any observed decline in health status of the seagrass beds and/or 

Motupōhue mātaitai during monitoring.  
• Following any issues regarding seabird flock attractions identified by observers 

from Management Control 3.3.2, the subsequent review of this protocol is 
necessary and may result in control removal. 

• If three or more consecutive blast delays occur from sea birds and/or sharks, 
with special regard to little penguins, a review or update of the AMMP’s 
protocol / procedure is necessary. 

 
Any changes to the AMMP shall be submitted in writing and certified by 
Environmental Southland (ES).
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Attachment A: Bluff Harbour Water Quality (Southern Waterways Ltd, 2016). 
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(g/m3) (mg/l) (uS/cm) (g/m3) (%) (g/m3) (g/m3) (g/m3) (NTU) (degC) 

(pH 
Units) 

Bluff Harbour at Town Wharf 1243629 4828968 31/05/2016 1.90 0.00 50600.00 0.22 86.60 7.98 0.02 3.80 1.05 10.90 8.00 

Bluff Harbour at Town Wharf 1243629 4828968 10/06/2016 1.10 0.00 49700.00 0.21 98.70 9.00 0.01 11.40 1.20 10.80 7.90 

Bluff Harbour at Town Wharf 1243629 4828968 17/06/2016 1.80 0.00 50700.00 0.17 95.00 8.76 0.01 4.00 1.63  8.00 

Bluff Harbour at Town Wharf 1243629 4828968 24/06/2016 1.40 0.00 51700.00 0.19 99.00 8.60 0.02 2.70 1.11 12.60 8.00 

Bluff Harbour at Town Wharf 1243629 4828968 1/07/2016 1.40 <0.000200 49400.00 0.16 99.20 9.40 0.01 3.20 1.20  7.90 

Bluff Harbour at Town Wharf 1243629 4828968 7/07/2016 1.20 0.00 50400.00 0.15 95.50 9.23 0.02 2.60 1.43  8.00 

Bluff Harbour at Town Wharf 1243629 4828968 18/07/2016 1.60 0.00 48800.00 0.16 98.80 9.46 0.01 2.70 1.74 7.90 8.00 

Bluff Harbour at Town Wharf 1243629 4828968 25/07/2016 1.60 0.00 49400.00 0.19 98.80 9.40 0.02 5.50 4.40 7.80 7.90 

Bluff Harbour at Town Wharf 1243629 4828968 2/08/2016 1.40 0.00 49200.00 0.19 99.70 9.81 0.02 3.90 3.40 7.00 8.20 

Bluff Harbour at Town Wharf 1243629 4828968 8/08/2016 1.80 0.00 50600.00 0.16 100.00 9.75 0.02 3.80 1.35 8.00 8.00 

Bluff Harbour at Town Wharf 1243629 4828968 17/08/2016 2.00 0.00 51500.00 0.13 101.00 9.55 0.01 2.50 1.32 8.90 8.10 

Bluff Harbour at Town Wharf 1243629 4828968 23/08/2016 1.70 0.00 51400.00 0.13 105.00 9.72 0.01 1.30 0.81 9.70 8.10 

Bluff Harbour at Town Wharf 1243629 4828968 31/08/2016 1.20 0.00 50600.00 0.11 101.00 9.39 0.01 3.60 1.46 9.50 8.20 
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EXECUTIVE SUMMARY 

South Port New Zealand Ltd (South Port) is proposing to undertake a channel dredging 
project within the Bluff Port Zone and nearby area (hereafter referred to as the Bluff Port 
Area or BPA). The dredging project involves removing outcrops of rock from the entrance 
channel (to support improved navigational safety and operational capacity) and also 
removing sediment from the inner harbour. The proposed work is likely to include some or all 
of the following activities: drilling, blasting, dredging, rock breaking and spoil disposal. South 
Port contracted the Cawthron Institute to provide an Assessment of Environmental Effects 
evaluating the impact of this project on marine mammals. 
 
The greater Southland and Foveaux Strait region is considered an important area for a large 
number of New Zealand’s whale, dolphin and seal species. At least 6 marine mammal 
species are considered year-round residents and / or seasonal visitors of these waters, with 
several baleen whale species migrating to and through Foveaux Strait each winter / spring, 
and more offshore species wandering into shallow regions over warmer months. The species 
most likely to be affected by the proposal are Hector’s dolphins, New Zealand fur seals, New 
Zealand sea lions, bottlenose dolphins, southern right whales, humpback whales and killer 
whales (orca). Based on existing information, there is little evidence indicating that most of 
these species have home ranges restricted solely to the BPA, nor that the area of activity is 
considered significant in terms of feeding, resting or breeding habitats for any particular 
species relative to other regions around the greater Foveaux Strait region. The possible 
exceptions are southern right whales and the South Coast South Island (SCSI) sub-
population of Hector’s dolphins. Southern right whales, given their use of Foveaux Strait 
waters as potentially important winter mating habitats, may be found occasionally within and 
around the BPA. The SCSI sub-population of Hector’s dolphins stretches from Te Waewae 
Bay to Waikawa Bay including the BPA, which they may transit through. However, while the 
wider Foveaux Strait area is likely to be important to both these species, the BPA is not 
considered an important feeding, breeding or resting area for either of these species. The 
BPA represents only a small fraction of general habitats available to support those marine 
mammal species around the larger coastal region. Preliminary results from acoustic 
monitoring for marine mammals undertaken by South Port within the BPA are consistent with 
the overall assessment that marine mammals have a low occurrence in the area and, when 
present, are only present for short periods. 

 
Based on the potential impacts highlighted in this report, the overall effects of the proposed 
dredging, drilling, blasting, rock breaking and disposal operations on marine mammal 
species are assessed as less than minor when considered in conjunction with the 
recommended mitigation actions. The single exception to this is the potential impacts of 
habitat exclusion / displacement from underwater noise from blasting activities. However, 
when undertaken in conjunction with the recommended mitigation, blasting has a residual 
risk assessed as minor. To ensure that the most appropriate mitigation measures are in 
place, a companion report, the Marine Mammal Management Plan (MMMP) has been 
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developed which outlines best management practices, mitigation actions, and monitoring to 
help ensure any residual risk to marine mammals is low. 
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1. BACKGROUND AND SCOPE 

1.1. Bluff Port channel deepening  

South Port New Zealand Ltd (South Port) is proposing to undertake a channel 
dredging project within the Bluff Port Zone called the Capital Dredging Project 
(Figure 1). The dredging project involves removing outcrops of rock from the entrance 
channel and dredging sediment from the berth pockets and swing basin within the 
harbour to increase the operational capacity of the port (Figure 1, Figure 2). The 
entrance channel has been deepened previously during two projects in the 1980s. 
These consisted of drill and blast programmes followed by a dredging programme that 
resulted in the present channel draft depth of 9.7 m. 
 
South Port proposes to undertake the project between January and September 2023 
to take advantage of extended periods of calm weather that are more likely to be 
encountered during this part of the year. The entire project is based on a one-off 8 
month drilling, blasting and dredging programme, commencing 1 February and 
finishing 30 September, while allowing for shipping movements through the entrance 
channel. 
 
 

1.2. Assessment scope 

The Cawthron Institute (Cawthron) has been contracted to provide a desktop 
Assessment of Environmental Effects (AEE) focused on those effects that might arise 
for marine mammals within and around the Bluff Port Area1 (BPA) from the proposed 
activities of the Capital Dredging Project. The specific scope of this comprehensive 
desktop assessment consists of the following components: 
1. Description of the existing environment in relation to the known residency, 

migratory and seasonal patterns of marine mammals in the BPA and wider 
Southland region including Foveaux Strait. 

2. Review of national and international literature to describe the potential effects 
associated with the project activities. 

3. Summary of the overall risk of any resulting effects in terms of their possible scale, 
duration / persistence, likelihood and possible consequences, while taking into 
consideration the findings of other assessments being undertaken for the project. 

4. Recommendations for possible mitigation and monitoring options where 
applicable. Further details of proposed monitoring and mitigation is included in a 
separate Marine Mammal Management Plan (MMMP). 

 

 
1 For the purposes of this report, the Bluff Port Area (BPA) is considered be all the area within the Bluff Port Zone 

identified in Figure 1 plus nearby areas that are likely to be utilised by the activity for the purposes of spoil 
disposal as shown in Figure 2. 
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Figure 1.  Bluff Port Zone. All drilling, blasting and dredging activities will be undertaken within the 
Bluff Port Zone (i.e., area inside the black line). 
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Figure 2.  Bluff Port Area showing the two different spoil disposal sites for dredging material to the 
east of Tiwai Point.  
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2. DESCRIPTION OF ACTIVITY 

2.1. General description 

The Capital Dredging Project will involve a range of activities including drilling, 
blasting, dredging, and spoil disposal. A full description of the project activities is in 
section 3 of the Project AEE (Beale 2020a) with a brief summary provided here.  
 
The drilling, blasting and grab dredging operations will take place solely within the 
harbour entrance channel and the suction dredging operations in the swing basin and 
berth pockets. The drilling, blasting and dredging activities will take place within the 
Bluff Port Zone as defined on Figure 1. These works will not encroach upon the 
foreshore areas of Bluff and Tiwai Point. 
 
The blasting, drilling and dredging operation proposed for the harbour entrance will 
involve the removal of the high spots that comprise mostly rocky seamounts or 
outcrops. Removal of the outcrops will involve a 3-step process: dredging of existing 
outcrops to remove existing loose rock, a rock drilling and blasting operation followed 
by dredging of the fractured rock. Dredging within the swinging basin and berth 
pockets will be undertaken with a trailer suction hopper dredge (TSHD). Dredged rock 
and sediment from the harbour during these operations is proposed to be deposited 
on the seabed at 2 deposition sites offshore from Tiwai Peninsula (Figure 2). 
 
It is important to note that while the proposal is well developed, there may be some 
additional development and design work leading to small changes in the proposed 
operation. Therefore, a general approach has been undertaken to assess potential 
impacts and their magnitude from likely activities undertaken as part of this AEE. 
Pending any changes to the final specifications of activities, it may be necessary to 
review some of these general assessments to ensure that the AEE accurately covers 
the actual work proposed. 
 
 

2.2. Drilling operations 

Drilling operations will be necessary to dig holes in which explosive charges will be 
placed. This work is expected to be done using a long reach excavator with a rock drill 
on an excavator arm. The excavator will be positioned on a barge with the barge 
secured in place using spuds (legs) settled into the seabed that will remain in place for 
the duration of the drilling operations. The drill-excavator arm will drill holes up to 5.0 
m deep to achieve an optimum hole spacing for blasting. The drilling operator expects 
to drill 30 to 50 holes in a 24-hour period, noting that drilling will only occur during 
daylight hours. Holes will be drilled in lines (e.g., 10–15 holes per line) with multiple 
lines (e.g., 3–5 lines) combined for a single blast. Up to 7,000 holes will need to be 
drilled across a total blast area of approximately 38 hectares within the harbour 
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entrance channel. Once all the holes are the drilled, the drilling machine will be 
removed. 
 

2.3. Rock breaking operations 

Rock breaking operations may be used an alternative method or supplementary to, 
drilling and blasting methods. If used, it is likely to involved the use of barge-mounted 
hydro hammer rocker breaker. As for rock drilling, this work is expected to be done 
using a long reach excavator sitting on a barge with a rock breaker on an excavator 
arm. The total amount of time that a rock breaker will be used will be determined 
following the completion of pre-blasting dredging, at which point it will be included in to 
the project plan.  
 
 

2.4. Blasting operations 

Blasting will be undertaken by loading explosive charges into the holes dug by drilling 
operations. An average explosive charge of 10 kg will be placed in each drilled hole to 
be fired on a delay. In certain situations, a maximum charge of 25 kg will be used. The 
charges and the detonators will be placed with diver assistance during slack water 
using the dipper arm of the long reach excavator.  
 
Placing the charges in drilled holes and using millisecond delays between charges 
minimises the environmental effects of the underwater blasts. 
 
The overall number of blasts required will be contingent on the amount of loose rock 
that exists in the channel from previous blasting campaigns that can be removed by 
dredging. Preliminary estimates indicate that up to 120 days of blasting will occur over 
up to 8 months of drilling, blasting, dredging and deposition. It is unlikely that blasting 
will occur more than once per day. 
 
 

2.5. Dredging 

There will be 3 dredging components of the project: 
1. pre-blasting dredging to remove loose rock material that exists in the harbour 

entrance from previous dredging operations dating from the 1970s and 1980s 
using a backhoe dredge 

2. dredging of material following channel blasting activities using a backhoe dredge 
3. loose sediment in the inner harbour and swing basin area will be removed using a 

trailer suction hopper dredge (TSHD). The dredge is ~75 m long. 
 
South Port propose to use a specialist backhoe dredger, which is a stationary 
hydraulic long reach excavator mounted on a dedicated dredging pontoon. To ensure 
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stability and to counter the large digging forces, the pontoon is anchored, and its 
position maintained by 3 large spud poles. Preliminary estimates indicate that 
approximately 90 days of dredging will occur over the estimated 8 month drilling, 
blasting, dredging and deposition programme. Dredging within the swinging basin and 
berth pockets will be undertaken with the TSHD for component 3 and could run for up 
to 8 months. 
 
 

2.6. Spoil disposal 

The disposal programme is lkely to take up to 8 months. All spoil from blasting and 
drilling operations will be disposed at 2 sites offshore of Tiwai Peninsula (Figure 2). 
One is an existing consented disposal site (> 10 m of water) and the second is a new 
site with existing shell hash bottom (> 10 m of water). 
 
The dredged sediment will be deposited on the seabed within a designated disposal 
site near Tiwai Point where the depth of the seabed at mid-tide is approximately 6 
metres. Once in position within the disposal site the TSHD will open the hopper 
bottom doors emptying the hold of the dredged sediment over a period of 
approximately 10 minutes when the hopper is loaded with sand and 15 to 20 seconds 
when the hopper is loaded with silt. The heavier sandy sediment will drop rapidly to 
the seabed while the lighter silt fractions will be readily resuspended and mobilised via 
wave action and tidal flow. 
 
Fragmented rock extracted from the bed of the entrance channel with the long reach 
backhoe excavator will be placed in a split hopper barge and towed to the disposal 
site. The depth of the site (between 13 to 15 m) and the diggable size of the 
fragmented rocks will ensure the deposited rock fragments are highly unlikely to be 
mobilised due to wave action and tidal currents in this high energy environment. 
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3. DESCRIPTION OF EXISTING ENVIRONMENT 
When considering potential implications of offshore developments on marine 
mammals, the appropriate scale of consideration is not at the site level but rather is at 
the temporal and spatial scales relevant to the marine mammals involved. For 
instance, while humpback whales may be considered only seasonal migrants through 
Southland waters, Foveaux Strait may represent an important corridor that this 
species uses in order to reach key habitats elsewhere at different times of the year. 
As a result, the importance of the BPA is placed in context of the species’ regional 
(i.e., Southland) and New Zealand-wide distributions. This is because most marine 
mammals regularly range for hundreds to thousands of kilometres. Figure 3 highlights 
the extent of the region examined in order to assess the marine mammal species 
potentially found in the greater BPA, including those individuals passing through 
Foveaux Strait and the Stewart Island area. This wider area will be referred to as the 
‘area of interest’ or AOI for the remainder of the report. 
 
In the absence of long-term and spatially-explicit baseline research on marine 
mammals in the larger Southland region, species information and sighting data were 
collated from existing short-term or localised studies undertaken in Southland, Stewart 
Island, Otago and relevant offshore island waters (i.e., Department of Conservation 
(DOC), University of Auckland, University of Otago, Orca Research Trust; for more 
details see Appendix 1). In addition, the primary sources for marine mammal data are 
generally opportunistic sightings reported to DOC (including from the public, tourism 
vessels, seismic surveys, etc.) and strandings (previously collated through Te Papa 
National Museum) as summarised in the DOC Marine Mammal Sighting and 
Stranding database. Collectively, this information is used to evaluate those species 
most likely to be affected by the proposed project and to determine what is currently 
known about the relevant species’ occurrence, behaviour, and distribution within the 
AOI.  
 
We note that detailed information on abundance, distribution and critical habitats is 
available for only a limited number of New Zealand’s species, despite New Zealand’s 
prominence as a marine mammal global hotspot. Even in the absence of adequate 
population information, the potential risks to marine mammal species associated with 
various anthropogenic activities can still be assessed based on the species’ life 
history dynamics (e.g., species-specific sensitivities, conservation listing, life span, 
main prey sources) summarised from New Zealand (e.g., local and national 
databases, New Zealand Threat Classification System, NABIS) and international data 
sources (e.g., peer-reviewed journals, IUCN Red List of Threatened Species, etc.). 
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3.1. Marine mammals in the Area of Interest (AOI) 

Out of the more than 50 species of cetaceans (i.e., whales, dolphins and porpoises) 
and pinnipeds (seal and sea lions) known to live and / or migrate through New 
Zealand waters, at least 24 cetacean and 4 pinniped species have been recorded 
within the AOI. Figure 3 and Figure 4 highlight the various marine mammal species 
recorded within the AOI in the context of other nearby regions (i.e., Southland, 
Foveaux Strait and Stewart Island ). It is important to note that a large majority of 
these sighting are opportunistic rather than systematic. Consequently, the number of 
sightings in these figures do not necessarily represent unique animals (i.e., same 
animal may be reported by multiple members of public or on 2 separate days). Nor 
are these sightings from systematic surveys, meaning that ports, favourite fishing 
spots and tour boat tracks are likely to be over-represented in places where these 
operations normally occur and during favourable conditions (e.g., warmer and calmer 
periods, or daylight). Therefore, the apparent distribution from these data may not 
accurately reflect the species’ actual distribution patterns. 
 
Most sightings were reported between Bluff and Oban / Paterson Inlet (Stewart Island; 
Figure 3). The large number of reported sightings in this area is most likely a reflection 
of the number of marine ferry and tour trips undertaken between these locations. 
Other ‘hotspots’ for opportunistic records are known tourist destinations such as Te 
Waewae and Porpoise bays, along with the coastal town of Riverton. More offshore 
sightings likely represent either fishing destinations or seismic survey locations, as 
both activities are often required to carry marine mammal and / or fisheries observers 
onboard in New Zealand waters. However, for this assessment, less emphasis is 
placed on the actual location of sightings with more importance stressed on the 
presence of the identified species in the wider region and timing of the sightings. 
 
A list of the more prevalent and commonly reported species within the AOI is 
presented in Table 1 and divided into 3 general categories that describe the current 
knowledge about their distribution patterns: 

• Resident—a species that lives (either remaining to feed and / or breed) within the 
AOI and surrounding waters either permanently (year-round) or for regular time 
periods.  

• Migrant—a species that regularly travels through part(s) of the AOI but remain 
only for temporary time periods that may be predictable seasonally.  

• Visitor—a species that may wander into the AOI intermittently. Depending on the 
AOI’s proximity to the species’ normal distribution range, visits may occur 
seasonally, infrequently or rarely. 
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Figure 3.  The distribution of Department of Conservation (DOC) reported strandings (1912–2015) 
and opportunistic sightings (1977–2018) within the Area of Interest. Migrating baleen 
whale species (plus sperm whale) are shown in the top image and toothed whales, 
dolphins and pinnipeds (seals and sea lions) are in the bottom image. 
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Figure 4.  The distribution of Department of Conservation (DOC) reported strandings (1912–2018) 
and opportunistic sightings (1977–2020) within the Port of Bluff and surrounding area. 
These data are the same as provided in Figure 3 above but zoomed into to the Bluff Port 
Area and nearby waters. 
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Table 1. Residency patterns of the marine mammal species most relevant to the proposal and 
known to frequent the Area of Interest. Species’ conservation threat status is listed for 
both the New Zealand Threat Classification System (Baker et al. 2019) and the IUCN 
system (version 3.1).  

 

Common 
name Species name General 

description 
NZ threat 

classification 
IUCN red 

listing 
Residency 

category in AOI 
RESIDENTS 

NZ fur seal Arctocephalus 
forsteri 

NZ native & 
resident, evaluated 

Not 
Threatened 

Least 
Concern 

Year-Round 
Resident 

NZ sea lion Phocarctos 
hookeri 

NZ native & 
resident, evaluated 

Nationally 
Vulnerable Endangered Year-Round 

Resident 

Hector’s 
dolphin 

Cephalorhynchus 
hectori 

NZ native & 
resident, evaluated 

Nationally 
Vulnerable Endangered Year-Round 

Resident 

Bottlenose 
dolphin Tursiops truncatus NZ native & 

resident, evaluated 
Nationally 
Endangered 

Data 
Deficient 

Seasonal to 
Semi-Resident 

POTENTIAL OFFSHORE SPECIES 

Long-finned 
pilot whale 

Globicephala 
melas 

NZ native & 
resident, evaluated 

Not 
Threatened 

Data 
Deficient 

Potential 
Offshore Semi-
Resident 

Sperm whale  Physeter 
macrocephalus NZ native Data Deficient Vulnerable Potential 

Offshore Visitor 

Beaked 
whales  

Ziphiidae species 
(7 species) 

NZ native & 
resident, not 
evaluated 

Data Deficient 

Data 
Deficient to 
Least 
Concern 

Potential Rare 
Offshore Visitors 

MIGRANTS 

Southern 
right whale 

Eubalaena 
australis 

NZ native & 
resident, threatened 

At Risk-
Recovering 

Least 
Concern 

Seasonal 
Migrant 

Humpback 
whale  

Megaptera 
novaeangliae 

NZ native, 
evaluated Migrant Endangered Seasonal 

Migrant 
VISITORS 

Dusky 
dolphins 

Lagenorhynchus 
obscurus 

NZ native & 
resident, evaluated 

Not 
Threatened 

Data 
Deficient Seasonal Visitor 

Common 
dolphin Delphinus delphis NZ native & 

resident, evaluated 
Not 
Threatened 

Least 
Concern Seasonal Visitor 

Killer whale Orcinus orca NZ native & 
resident, threatened 

Nationally 
Critical 

Data 
Deficient 

Seasonal to 
Infrequent 
Visitor 

Sei whale Balaenoptera 
borealis 

NZ native & non-
resident, evaluated 

Not 
Threatened Endangered 

Seasonal to 
Infrequent 
Visitor 

Blue whale 

Balaenoptera 
musculus (sub-
spp. brevicauda & 
intermedia) 

NZ native Data Deficient 

Critically 
Endangered 
to 
Endangered 

Seasonal to 
Infrequent 
Visitor 
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3.2. Species of interest 

The more common species occurring within the AOI, and those therefore most likely 
to be affected by the proposed project, include Hector’s dolphins, New Zealand (NZ) 
fur seal, NZ sea lions, bottlenose dolphins, southern right and humpback whales and 
the occasional killer whale. A short summary of these and other relevant species is 
given below.  
 
The main resident dolphin species in AOI waters is Hector’s dolphin. This species is 
recognised as exclusively distributed within mainland coastal waters between Te 
Waewae and Waikawa (Porpoise Bay; MacKenzie & Clement 2018). The small South 
Coast South Island (SCSI) sub-population of approximately 200 to 500 animals 
(MacKenzie & Clement 2018) is genetically distinct from both the east and west coast 
sub-populations. These semi-isolated dolphins are considered nationally vulnerable 
and endangered by the NZTCS (New Zealand Threat Classification System) and 
IUCN (International Union for Conservation of Nature), respectively (Baker et al. 
2019; Reeves et al. 2013), and at risk from any anthropogenic mortalities. Hector’s 
dolphins may be found within the BPA as they are commonly reported in Toetoes Bay 
to the east of BPA as well as occasional sightings along Oreti Beach. While the BPA 
is unlikely to be an important area for Hector’s dolphins, they are likely to be 
infrequent visitors.  
 
The main species of pinnipeds found in Foveaux Strait are NZ fur seal and, to a 
lesser extent, NZ sea lion. NZ fur seals are the only pinniped species regularly 
observed year-round on both the southern reaches of the South Island and Stewart 
Island’s rocky shores. Known breeding colonies and haul-out sites are found around 
Stewart Island and Foveaux Strait, with the closest breeding colony to BPA at 
Ruapuke Island approximately 18 km to the south-east (NABIS 2019). Fur seals are 
considered non-migratory but are known to easily and repeatedly cover large 
distances to find food. Some adults will travel out to open waters over winter while 
younger animals focus over shallower continental shelf waters. There are no regular 
surveys of fur seal colonies in the AOI and therefore the current status of the 
population in this area is unknown. 
 
NZ sea lions are occasionally found hauled out on beaches around Foveaux Strait 
and are occasionally reported within the BPA. While rare visitors to the BPA, any 
potential impacts on NZ sea lions could have a significant effect on the local 
population’s continued recolonisation and recovery in Southland waters, given this 
species’ current population size and ongoing threats (e.g., listed as nationally 
vulnerable by the NZTCS (Baker et al. 2019) and endangered by the IUCN (Chilvers 
& Goldsworthy 2015). NZ sea lions have been reported chasing fish within the Bluff 
Harbour by the Bluff Yacht Club (Beale 2020b). Nearby haul-out sites for this species 
off Stewart Island include the outer regions of Big Glory Bay in an area known as the 
Neck, and Surat / Cannibal bays in the Catlins. Recently, a breeding colony of NZ sea 
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lions was discovered in 2011 at Port Pegasus and is currently growing (Chilvers 
2011). The population has been estimated at roughly at 180 individuals (Roberts 
2017). Experts expect this population to undergo a substantial increase in numbers at 
Port Pegasus with the future establishment of a larger, colonial breeding colony. 
 
While southern elephant seals and leopard seals have been observed around 
Foveaux Strait, they are rare visitors and vagrant species to the AOI. Regardless, all 
pinniped species are granted protection under the Marine Mammals Protection Act 
1978. 
 
Other residents of the AOI include bottlenose dolphins thought to range between 
Fiordland through Foveaux Strait and around Stewart Island and Otago (Brough et al. 
2015). Members of the Bluff Yacht Club have observed bottlenose dolphins in the 
harbour as far as the swimming basin and DOC have confirmed that they regularly 
venture into Awarua Bay (Beale 2020b). Very little is known about this possible 
‘southern’ sub-population, which is estimated to be at least 80 to 111 individuals. 
Sightings of this southern sub-population, while made year-round, are more frequent 
over warmer spring, summer, and autumn months within AOI waters than the colder 
winter period (DOC database). The bottlenose dolphin in New Zealand is currently 
listed as nationally endangered by the NZTCS due to ongoing population declines in 
at least 1 and possibly 2 of the 3 regional sub-populations (Baker et al. 2019). The 
BPA is unlikely to be an important area for bottlenose dolphins, but dolphins have 
been recorded within the Bluff Port and therefore they are likely to be infrequent 
visitors as they move throughout the AOI. 
 
Various groups of dusky dolphins are regularly sighted in deeper, continental shelf 
waters off the Otago coastline and Stewart Island along with common dolphins, who 
are also observed within Foveaux Strait and associated inshore waters as well. 
Group sizes vary from 1 to 2 animals up to 500 dolphins. Sightings are almost 
exclusively reported between late spring (November) and autumn (April) when 
southern waters are warmer, suggesting these species may be potential seasonal 
visitors to the AOI. These trends fit with the larger movements of dusky dolphins 
around the South Island in which animals appear to move north over colder periods 
and south during warmer months (e.g., Lusseau & Slooten 2002; Wϋrsig et al. 2007). 
Common dolphins are known to feed within inshore waters during daylight hours and 
migrate into deeper shelf waters at night to take advantage of vertically migrating prey 
(e.g., Neumann 2001; Meynier et al. 2008). Nothing is known about the population 
sizes within the AOI, but neither is considered threatened. The BPA is unlikely to be 
an important area for dusky or common dolphins, although common dolphins have 
been recorded within Bluff Harbour and are likely to be infrequent visitors. 
 
Groups of killer whales (orca) are not often reported throughout the year but when 
they are recorded, they are often observed multiple times over short time periods 
(several days to weeks) within AOI waters. It is thought that there are 3 overlapping 
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sub-populations of killer whales: North Island, North + South Island, and South Island 
only. These sub-populations move seasonally around New Zealand coastal waters in 
search of prey (Visser 2000). As seasonal transients through AOI waters, killer 
whales likely wander up and down the coastline taking advantage of those habitats 
where rays and other prey types may be more common (e.g., Hupman et al. 2014). 
Killer whales are currently listed as nationally critical by the NZTCS (Baker et al. 
2019) based on general low abundance. Killer whales have been reporting by the 
Bluff Yacht Club within Bluff Harbour chasing schools of fish. The BPA is unlikely to 
be an important area for killer whales, but they have been recorded infrequently 
visiting within Bluff Harbour as they transit through the AOI. 
 
The general migrations of several baleen whale species through Foveaux Strait and 
along both the east and west coasts commence in early winter (May) and cease 
again when the whales return to southern Antarctic waters by late spring (November/ 
December). Southern right whales are by far the most prevalent species sighted 
within the AOI (Table 1), and this region is known for having the highest sighting 
concentration of right whales around New Zealand’s mainland (Carroll et al. 2014). 
Historically, both Southland and Otago were important whaling sites (at least 11 
whaling stations) for this species (Dawbin 1986). While sightings indicate that 
southern right whales are observed year-round across the AOI, numbers generally 
peak between May and September as they gradually move into their traditional 
mainland wintering grounds (Patenaude 2003).  
 
In the BPA, southern right whale sightings are generally around the outer Harbour 
and Harbour entrance. DOC and iwi have reported that southern right whales as 
venturing into Bluff Harbour at times (Beale 2020b). Southern right whale group sizes 
are generally small with 1 to 2 individuals. However, Southland is unusual in that it is 
the only region where reproductive, mixed (i.e., males and females) groups of 3–20 
whales are regularly observed, suggesting this area may be the only known mainland 
mating habitat (Carroll et al. 2014). Southern right whales have been recently down-
listed to at risk-recovering by the NZTCS (Baker et al. 2019), as their population 
numbers continue to grow. The BPA is not considered to be an important feeding or 
breeding area for southern right whales but likely forms part of their coastal migration 
route around New Zealand. Overall, they are likely to be infrequent and seasonal 
visitors to the BPA. 
 
Humpback whales mainly migrate through AOI waters from May to August, heading 
up both coastlines of the South Island (Dawbin 1956). They have been observed 
throughout Foveaux Strait and within embayments and more sheltered waters on 
both Stewart Island and the mainland. This species appears to be more abundant 
during its northern migration through the AOI than south-bound humpbacks are on 
their return in spring months, with only the occasional sighting in October or 
November. Humpback whales have been reported around the harbour entrance and 
from the outer reaches of the BPA, but these areas are not considered to be an 
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important feeding or breeding area for this species although Foveaux Strait forms part 
of their coastal migration route around New Zealand. Overall, they are likely to be 
infrequent and seasonal visitors to the BPA. 
 
Overall, the BPA is not considered an important area for generally deeper water, 
more offshore species and these are likely very infrequent visitors to the Port. 
However, these species have been considered here for their prevalence within 
Foveaux Strait. Several of these species are known to be extremely sensitive to 
underwater noise (e.g., beaked whales) and the acoustic footprint from blasting 
activities may extend into Foveaux Strait. Details of these species are provided 
below. 
 
Potential offshore residents, migrants and visitors to AOI waters include pilot whales, 
sperm whales, and a few species of beaked whales (DOC databases; Baker 2001; 
Brabyn 1990). Medium to large groups of pilot whales are regularly observed 
throughout the year but tend to live more offshore (e.g., living near and / or along the 
edge of the continental shelf), only wandering into shallower AOI waters over warmer 
summer months. However, this species is known for its occasional large mass 
strandings (100s of animals) around Stewart Island beaches (Brabyn 1991; DOC 
databases). Similar distribution trends are noted for sperm whales with only the 
occasional inshore sightings over warmer periods. There are very few live sightings of 
beaked whales, a fairly cryptic and solitary species. However, the stranding records 
in this area suggest that these deeper-water species may also occasionally visit AOI 
regions with warmer waters.  
 
Four other species of baleen whales are also thought to occasionally visit AOI waters: 
sei, blue, minke, and pygmy right whales. Most whales are observed further 
offshore on shelf waters south or east of Stewart Island, but both sei and blue 
whales are regularly reported around Stewart Island and Foveaux Strait. Most 
sightings of these species have occurred during the warmer months over summer 
and late autumn. The inconspicuous pygmy right whale has historically stranded in 
AOI coastal areas, and in particular around Paterson Inlet on Stewart Island. Very 
little information is available on this species or its occurrence in this region other than 
it is thought to concentrate in plankton-rich waters (Kemper et al. 2013). This species 
is listed as data deficient by the NZTCS (Baker et al. 2019) but has no known threats.  
 

3.3. Acoustic monitoring of marine mammals within the BPA 

SouthPort are undertaking a 12-month acoustic monitoring programme to provide 
data on the exact species of marine mammals that are present in the BPA and how 
often they are found in this area. These data will be used to reduce the uncertainty 
around marine mammal presence which is a key piece of information used to assess 
the impacts of activities such as dredging, blasting, and drilling in consent 
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applications. Monitoring commenced on 15 January 2021 and will run for a full year. 
Locations of the acoustic monitoring stations are shown in Figure 5. 
 
Preliminary analysis from the first three deployments of acoustic recorders (e.g., 15 
January to 6 October 2021) has been undertaken by Styles Group with results shown 
in Table 2. During the 8 month monitoring period, a range of whales and dolphins 
were detected. Hector’s dolphins were only detected once. Overall, there were 54 
separate detection events for dolphins although some of these may be duplicates of 
the same even if dolphins passed more than one recorder. These dolphins were likely 
to be either bottlenose dolphins or common dolphins which are difficult to distinguish 
from their vocalisations which are very similar. There were three detections of 
southern right whales and 6 detections of other whale species. Whale vocalisations 
can be heard over kms so the exact location of whales within the BPA cannot be 
confirmed but it is likely that would be within the audible range of rock breaking and 
blasting activities. Overall, the detection rates (i.e. number of days with detections out 
of total number of days recording) for marine mammals were highest for dolphins 
(6%) and lowest for Hector’s dolphins (0.2%). Rates for southern right whales and 
other whale species were 0.5% and 0.6% respectively. These results are consistent 
with the overall assessment that marine mammals have a low occurrence in the BPA 
and, when present, are only present for short periods. 
 
Results from the the final acoustic monitoring period (i.e. October 2021 to January 
2022) will be reported as they become available in February 2022. 

 

 
 
Figure 5.  Location of the three acoustic monitoring stations in the Bluff Port Area.
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Table 2. Summary of the total number of marine mammal detections for the three acoustic monitoring sites (North, South-east and South-west) in the Bluff Port 

Area over the monitoring period 15 January–6 October 2021. 
 

  Mooring Recording 
start 

Recording 
end 

No. of days 
recording 

Dolphins other than Hector’s Hector’s dolphin 
No. of 

minutes 
detected 

No. of 
events# 

No. days 
with 

detections 

% of days 
with >= 
event 

Events per 
day 

No. of 
minutes 
detected 

No. of 
events# 

No. days 
with 

detections 

% of days 
with >= event 

Mean 
events per 

day 

Su
m

m
er

 
20

21
 North 15/01/2021 26/02/2021 42 31 5 4 10 0.12 0 0 0 0 0 

South East 15/01/2021 26/02/2021 32 46 7 5 16 0.22 0 0 0 0 0 
South West 15/01/2021 26/02/2021 32 36 3 2 6 0.09 0 0 0 0 0 

               

Au
tu

m
n 

20
21

 North 26/02/2021 08/06/2021 102 227 14 9 9 0.14 0 0 0 0 0 
South East 26/02/2021 15/06/2021 109 179 12 8 7 0.11 0 0 0 0 0 
South West 26/02/2021 16/06/2021 110 9 2 2 2 0.02 0 0 0 0 0 

                         

W
in

te
r 

20
21

 North 14/06/2021 06/10/2021 114 359 8 6 5 0.07 0 0 0 0 0 
South East 14/06/2021 06/10/2021 114 25 3 3 3 0.03 54 1 1 0.01 0.03 
South West 14/06/2021 06/10/2021 0 NA NA NA NA NA NA NA NA NA NA 
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  Mooring Recording 
start 

Recording 
end 

No. of days 
recording 

Southern right whales Other whales 
No. of 

minutes 
detecte

d 

No. of 
events

# 

No. days 
with 

detections 

% of days 
with >= 
event 

Mean events 
per day 

No. of 
minutes 
detecte

d 

No. of 
events

# 

No. days 
with 

detections 

% of days 
with >= 
event 

Mean events 
per day 

Su
m

m
er

 
20

21
 North 15/01/2021 26/02/2021 42 0 0 0 0 0 0 0 0 0 0 

South East 15/01/2021 26/02/2021 32 0 0 0 0 0 0 0 0 0 0 
South West 15/01/2021 26/02/2021 32 0 0 0 0 0 0 0 0 0 0 

Au
tu

m
n 

20
21

 North 26/02/2021 08/06/2021 102 0 0 0 0 0 0 0 0 0 0 
South East 26/02/2021 15/06/2021 109 30 3 3 2 0.03 6 2 2 1.83 0.02 
South West 26/02/2021 16/06/2021 110 0 0 0 0 0 0 0 0 0 0 

                         

W
in

te
r 

20
21

 North 14/06/2021 06/10/2021 114 0 0 0 0 0 0 0 0 0 0 
South East 14/06/2021 06/10/2021 114 0 0 0 0 0 32 4 2 1.75 0.04 
South West 14/06/2021 06/10/2021 0 NA NA NA NA NA NA NA NA NA NA 

 
# A single detection event is defined as the time between the first and last confirmed vocalisation (either echolocation clicks or whistles) after no vocalisations were detected for more than 
30 min following the last detection. 
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3.4. Species summary 

Based on the available data, and in reference to both Section 6(c) of the Resource 
Management Act (RMA) and Policy 11(b) of the New Zealand Coastal Policy 
Statement (NZCPS), there is no evidence indicating that any of these species have 
home ranges restricted solely to the BPA. However, Hector’s dolphins and some 
colonies of both NZ sea lions and NZ fur seals are likely to be restricted to the 
broader Southland area. 
 
The BPA is not considered ecologically significant in terms of feeding, resting or 
breeding habitats for any particular species. However, the Foveaux Strait and wider 
Southland region are recognised as important areas for the SCSI sub-population of 
Hector’s dolphins and for southern right whales. The SCSI sub-population of Hector’s 
dolphins stretches from Te Waewae in the west to Waikawa in the east, which 
includes the BPA. This wider area is an important breeding and calving habitat for this 
sub-population. The same general area is also important for southern right whales 
including mating and breeding. While the wider Foveaux Strait area is likely to be 
important to both these species, the BPA is not considered an important feeding or 
breeding area for either of these species and the BPA only represents a small fraction 
of similar habitats available to support those marine mammal species utilising this 
larger coastal region. Preliminary results from acoustic monitoring for marine 
mammals undertaken by South Port within the BPA are consistent with the overall 
assessment that marine mammals have a low occurrence in the area and, when 
present, are only present for short periods. 
 
As discussed above, Foveaux Strait waters also support potential sub-populations of 
endangered species, such as bottlenose dolphins and killer whales, as well as local 
recovering colonies of the vulnerable NZ sea lions. These species are particularly 
relevant in regard to Policy 11(a) of the NZCPS, which refers to avoiding any adverse 
effects on nationally and / or internationally recognised threatened species. 
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4. ASSESSMENT OF EFFECTS 
Most consequential impacts between marine mammals and anthropogenic activities 
result from a direct overlap between the spatial location of activities and important 
habitats (i.e., feeding or nursing) and / or migration routes of the species (OSPAR 
2009; Nowacek et al. 2013; Todd et al. 2015). While these activities have the 
potential to impact on marine mammals in a range of different ways, perhaps the 
most common impacts are from underwater noise. Recent studies into the effects of 
anthropogenic underwater noise associated with such activities are demonstrating 
that this overlap is spatially larger and the effects wider-ranging than previously 
thought. Anthropogenic underwater noise is now recognised as a concern for several 
industries by regulatory agencies around the world (e.g., OSPAR 2009; DPTI 2012; 
WODA 2013; ACCOBAMS 2013; NOAA 2018). 
 
Currently, there are few available data on marine mammal responses to activities 
associated with coastal construction activities as a whole (see review by Todd et al. 
2015 and references therein). There are a range of possible activities proposed under 
this consent (e.g., drilling, blasting, dredging and spoil disposal) that have the 
potential to impact on marine mammals depending on the exact scale and nature of 
these activities. 
 
While particular species of whales or dolphins will be highly sensitive to any 
disturbance, other cetacean species may even be attracted to the activities (e.g., 
Clement & Halliday 2014; Todd et al. 2015). In addition, some individuals within a 
given population such as juveniles, old, diseased, or disoriented individuals may be 
more prone to disturbance or other impacts. Consequently, the operational activities 
employed, timing of activities and the behavioural state of an individual or group will 
also influence the probability of interactions occurring. 
 
Based on what is known about marine mammals using the BPA, the focal species for 
this assessment is limited to 3 main groups: dolphins (i.e., Hector’s, common, 
bottlenose, killer whales), seals (i.e., NZ fur seal, NZ sea lion) and whales (i.e., 
southern right whales). While these 3 groups do not cover all the possible marine 
mammals that may occur within the area of activity, they represent either (i) the 
species that occur in the area most commonly or (ii) that may occur in the area less 
commonly but have a threatened status. The consideration of potential impacts on 
these 3 broad groups is likely to broadly cover any potential impacts that may be 
possible on any of the other species that are not being directly addressed. 
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Table 3 identifies the range of potential impacts on marine mammals relevant to this 
proposal. There are several general factors that are pertinent when assessing 
potential impacts from this consent. These include: 
1. the low occurrence and short periods over which marine mammals appear to use 

the BPA 
2. the area of activity does not appear to be an important area for any species’ 

critical life history stages (e.g., feeding, breeding) 
3. the highly localised nature of the activity (i.e., it is essentially confined to the inner 

harbour, channel and adjacent spoil disposal area) 
4. the short term nature of some parts of the activity (i.e., blasting operations only 

once per day). 
 
This section (Section 4) provides an assessment of the potential risk from each 
activity in the absence of any mitigation whereas the next section (Section 5) provides 
an assessment when mitigation is undertaken. A detailed description of all the 
potential impacts is shown in Table 6. 
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Table 3. Summary of potential impacts on marine mammals from the proposed activity and their potential causes.  
 
Potential 

response/impact 
 

Activity 
Physical 
presence 
of vessels 

Underwater noise 
from dredging, 

drilling, rock breaking 
and blasting 

Noise 
from 
echo-

sounders 

Lighting Increased 
vessel 
traffic 

Sediment 
plume 

Loose 
or 

slack 
lines 

Lost 
rubbish or 

marine 
debris 

Physiological injury to 
hearing  X X  X    

Behavioural disturbance X X X X X X   
Habitat 
exclusion/displacement X X X  X X   

Entanglement       X X 

Vessel strike X    X    

Direct toxic effects      X   

Indirect toxic effects      X   

Trophic effects  X    X   
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4.1. Underwater noise and physiological injury to hearing 

Underwater noise has the potential to impact on marine mammals in a range of 
different ways including physiological injury to hearing, behavioural disturbance 
(addressed further in Section 4.2) and habitat exclusion (addressed further in Section 
4.3). Physiological injury to hearing generally takes 2 main forms: temporary 
threshold shift (TTS)—whereby hearing sensitivities return to pre-exposure thresholds 
after a period of time following noise exposure, and permanent threshold shift 
(PTS)—where hearing sensitivities are permanently altered and do not return to 
normal following noise exposure. While there has been extensive international 
research on potential TTS and PTS impacts on marine mammals, there are currently 
no specific marine mammal underwater noise criteria set in New Zealand for any of 
the activities considered in this project2. The USA government standards developed 
by NOAA (2018), NOAA standards, have become the international standard for the 
assessment of TTS and PTS. These standards have been applied in most recent 
RMA3 and EEZ4 consent processes for port and other marine activities in New 
Zealand to date. In general, the practical application of these guidelines has primarily 
involved ensuring that marine mammals do not occur within PTS and / or TTS zones 
during such activities, but there has not been a consistent approach across all 
consents given a lack of national guidelines.  
 
The range of proposed activities that may cause physiological injuries to hearing 
during the Capital Dredging Project, as noted in Table 3, are assessed by the 
likelihood and magnitude of their potential impact in Table 4. For example, the impact 
of PTS would be a reduction in the hearing threshold of an individual marine mammal 
that could have significant long-term consequences through a reduced ability to 
communicate, echolocate and / or navigate. TTS, while only temporary, can impact 
on an individual during the duration of the reduced sensitivity and reduce effective 
communication (e.g., reduced social cohesion) or navigation (e.g., increased 
stranding risk). Overtime, chronic TTS can lead to PTS (Southall et al. 2019).  
 
Any assessment of TTS and PTS requires an understanding of the sonic footprint of 
underwater noise from an activity. It is important to note that the propagation or 
spread of underwater noise is constrained by a range of factors (including 
bathymetry, water temperature and salinity) and therefore noise propagation is not 
equally linear outwards in all directions from the source. Ideally, sound propagation 
modelling is undertaken to understand the distance over which the sound energy 
from the activity travels to assess exposure against TTS and PTS criteria. The 
following sections provides a summary of the assessments of the different forms of 
underwater noise. 

 
2 Other than the DOC 2013 Code of Conduct for Minimising Acoustic Disturbance to Marine Mammals from 

Seismic Survey Operations (which does not cover anything other than seismic surveys). 
3 Resource Management Act 1991. 
4 Exclusive Economic Zone and Continental Shelf (Environmental Effects) Act 2012. 
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4.1.1. Dredging 

Underwater noise generated from dredging operations has been investigated as part 
of several consents from around New Zealand (e.g., Port of Napier Capital Dredging 
Project (Clement 2017); Whangarei Harbour Channel Deepening Project (Clement & 
Elvines 2017); Kaipara offshore sand extraction (Clement 2020)). All 3 reports have 
concluded that expected noise levels will not exceed any physiological injury 
threshold for marine mammals (PTS) and only at extremely close distances (e.g., less 
than 10 m) for TTS. 

 
Given these results and that the dredging activities for this project are similar to the 
projects identified above, no noise propagation modelling was undertaken for 
underwater dredging noise. Based on these similar projects, TTS or PTS were 
assessed as low likelihood. The overall risk from this activity is assessed as 
negligible. 
 

4.1.2. Blasting 

Underwater noise affects different species of marine mammals differently given the 
variation in hearing sensitives between species. The NOAA standards recognise 5 
different groups of marine mammal hearing sensitivities with different threshold levels 
for TTS and PTS. The Styles Group (2020) modelling for this project considered 
threshold levels for 4 of these groups as the fifth group is not reported within the BPA. 
The 4 groups are: 
1. LF – Low frequency cetaceans (e.g., most baleen whale species) 
2. MF – Medium frequency cetaceans (e.g., most dolphin species including killer 

whales) 
3. HF – High frequency cetaceans (e.g., Hector’s dolphins) 
4. OW – Otariids (e.g., New Zealand fur seals and sea lions) 

 
Three different blasting scenarios were examined to cover the range of different 
blasting activities with the size of blast increasing from scenario 1 to scenario 3. 
Details of these scenarios are provided in Styles Group (2020). Two different types of 
TTS and PTS criteria were applied following the NOAA standards for maximum noise 
levels (i.e., peak pressure) and cumulative noise exposure over a 24-hour period (i.e., 
SEL-sound exposure level) with full details reported in Styles Group (2020). 
 
Results from this modelling are summarised in Table 4 with the maximum distance of 
either TTS or PTS from the noise source (i.e., blast) identified. Figure 6 provides a 
graphical representation of the largest TTS and PTS zones modelled for any species 
for each scenario. Additional figures for each of the 4 marine mammal groups 
modelled with TTS and PTS zones are provided in Styles Group (2020).  
 



CAWTHRON INSTITUTE  |  REPORT NO. 3618  NOVEMBER 2021 
 
 

 
 

25 

The results from the acoustic propagation modelling of the 3 scenarios show that any 
marine mammals within 17 to 841 m or 31 to 2,001 m of the blast will be susceptible 
to PTS and TTS effects, respectively, depending on the species and scenario 
considered. These zones could potentially be reduced with the use of smaller and / or 
fewer charges or with the inclusion of noise dampening / reducing mitigation options 
(e.g., bubble curtains). 
 
While the BPA appears to have no marine mammals living permanently in the area, 
there are resident populations occurring in the wider region. Without systematic 
monitoring data, it is not possible to assess and quantify the number and frequency of 
marine mammals that may be exposed to blasting noise. However, it is clear that any 
marine mammal moving through the BPA during the detonation of blasting charges is 
likely to experience TTS and / or PTS effects depending on their exact location in 
relation to the blast and their sensitivity. While the exact configuration of the blasting 
programme has yet to be confirmed, it is likely that there will be a limit of a single 
blast per day with up to 120 days of blasting possible. Given the extent of this blasting 
programme, it is likely that marine mammals will be within TTS or PTS zones at some 
point during the programme. 
 
Given these considerations, there is a moderate to high likelihood with an overall risk 
from this activity assessed as significant. Based on this assessment, marine 
mammal mitigation (Section 5) will be required for these activities.  
 

  



NOVEMBER 2021  REPORT NO. 3618  |  CAWTHRON INSTITUTE 
 
 

 
 
26 

Table 4. Modelled sound propagation results for the 3 blasting scenarios examined in the Styles 
Group (2020). Maximum distance ranges (in metres) are listed for the potential onset of 
permanent threshold shift (PTS) and temporary threshold shift (TTS) using 2 different 
blast metrics—Peak Pressure and Sound Exposure Level noise levels. Separate 
distance results are provided for each the 4 functional hearing groups of marine 
mammals examined in this report (LF – Low frequency cetaceans; MF – Medium 
frequency cetaceans; HF – High frequency cetaceans; OW - Otariids). Further results 
and details are provided in Styles Group (2020). 

 

Scenario 1 Functional Hearing 
Group 

Maximum distance from source of 
potential impacts (m) 

Peak Pressure 
(Lpk,flat) 

Sound Exposure 
Level 

(LE,M-weighted,24h) 

PTS TTS PTS TTS 

1 

LF 191 257 427 1632 

MF 68 170 263 1096 

HF 790 1405 188 787 

OW 17 31 67 467 

2 

LF 248 323 430 1704 

MF 110 204 345 1607 

HF 830 1449 202 1002 

OW 63 183 107 711 

3 

LF 259 355 639 2001 

MF 152 222 286 1246 

HF 841 1470 275 1405 

OW 75 166 80 599 

1 Scenario 1 - 50 bore holes with 10 kg charges loaded at a depth of 2.5m;  
  Scenario 2 - 60 bore holes with 15 kg charges loaded at a depth of 3.5m;  
  Scenario 3 - 30 bore holes with 20 of them containing 15 kg charges loaded at a  
  depth of 3.5m and the remaining 10 containing 25 kg charges loaded at a depth of  
  5.0m. Full details of each scenario are available in Styles Group (2020) 
 

  



CAWTHRON INSTITUTE  |  REPORT NO. 3618  NOVEMBER 2021 
 
 

 
 

27 

Scenario 1 

 
 

 Scenario 2 
 

 
 

Scenario 3 
 

 
 

Figure 6.  The maximum spatial extent of temporary threshold shift (TTS) and permanent threshold 
shift (PTS) for any marine mammal from 3 blasting scenarios. TTS boundary – green 
line; PTS boundary – red line. Modelled sound propagation results for the 3 blasting 
scenarios examined in the Styles Group (2020). Descriptions of the 3 scenarios are 
provided in Styles Group (2020).  
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4.1.3. Rock breaking 

As described above in Section 4.1.2 for blasting operations, there is also potential for 
effects on marine mammals from underwater noise from rock breaking operations. An 
very similar assessment of underwater noise from rock breaking was undertaken by 
Styles (2021) as it was for blasting using the same NOAA standards and acoustic 
modelling approach. 
 
TTS and PTS criteria were applied following the NOAA standards for cumulative 
noise exposure over a 24-hour period (i.e., SEL-sound exposure level) with full details 
reported in Styles Group (2021). Results from this modelling are summarised in Table 
4 with the maximum distance of either TTS or PTS from the noise source (i.e., blast) 
identified. Additional figures for each of the 4 marine mammal groups modelled with 
TTS and PTS zones are provided in Styles Group (2020).  
 
The results from the acoustic propagation modelling show that any marine mammals 
within 11 to 181 m or 28 to 1,080 m of the rock breaking will be susceptible to PTS 
and TTS effects, respectively, depending on the species and scenario considered. 
These zones could potentially be reduced with the use of smaller rock breakers or 
with the inclusion of noise dampening / reducing mitigation options (e.g., bubble 
curtains). 
 
As with blasting noise, while the BPA appears to have no marine mammals living 
permanently in the area, there are resident populations occurring in the wider region. 
Without systematic monitoring data, it is not possible to assess and quantify the 
number and frequency of marine mammals that may be exposed to rock breaking 
noise. However, it is clear that any marine mammal moving through the BPA during 
rock breaking is likely to experience TTS and / or PTS effects depending on their 
exact location in relation to the activity and their sensitivity. The exact configuration of 
the rock breaking programme has yet to be confirmed. Given the extent of this 
programme, it is likely that marine mammals will be within TTS or PTS zones at some 
point during the programme. 
 
Given these considerations, there is a moderate likelihood with an overall risk from 
this activity assessed as significant. Based on this assessment, marine mammal 
mitigation (Section 5) will be required for these activities. 
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Table 5. Modelled sound propagation results for rock breaking examined in the Styles Group 
(2021). Maximum distance ranges (in metres) are listed for the potential onset of 
permanent threshold shift (PTS) and temporary threshold shift (TTS) using Sound 
Exposure Level noise levels. Separate distance results are provided for each the 4 
functional hearing groups of marine mammals examined in this report (LF – Low 
frequency cetaceans; MF – Medium frequency cetaceans; HF – High frequency 
cetaceans; OW - Otariids). Further results and details are provided in Styles Group 
(2021). 

 

Functional 
Hearing 
Group 

Maximum distance from 
source of potential impacts 

(m) 

Sound Exposure Level 
(LE,M-weighted,24h) 

PTS TTS 

LF 181 1050 

MF 19 65 

HF 175 1080 

OW 11 28 

 
4.1.4. Drilling 

Drilling operations to dig holes in which explosive charges will be placed are likely to 
be undertaken. As noted previously, the number of holes to be drilled will be 
contingent on results from the preliminary dredging project to remove any existing 
loose rock left over from previous blasting campaigns. Preliminary estimates are that 
as many as 7,000 drill holes could be required undertaken over a period of up to 120 
days (between 30 to 50 holes dug in 24-hour period). Drilling noise is likely to be 
relatively low as the primary noise source is above the water (e.g., excavator sitting 
on barge). Drilling into the rock will generate some underwater noise, although 
generally only for the top part of the hole as once the drill gets below the surface of 
the seabed, most of the noise energy is reduced (Styles Group 2020). 
 
The same modelling approach undertaken for estimating the propagation of 
underwater blasting noise was undertaken for underwater drilling noise. Full results 
and a description of the model are reported in Styles Group (2020). No modelling 
scenario for underwater drilling noise reaches the threshold for either PTS or TTS 
when applying the same NOAA standards for PTS and TTS criteria as for blasting. 
 
Given the relatively low noise levels from drilling operations, the drilling programme is 
likely to have a low likelihood. The overall risk from this activity assessed as less 
than minor. 
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4.1.5. Conclusion: Physiological injury to hearing 

Given the factors considered in Section 4.1, the likelihood of physiological injury to 
hearing is assessed as negligible for dredging, less than minor for drilling, and 
significant for blasting and rock breaking. For all of these activities, any physiological 
injury will only occur when the activity is operating and only in the area within 1–2 km 
around vessels / operations. Based on these assessments, mitigation will be required 
for blasting and rock breaking activities but not for dredging or drilling although some 
minor mitigation actions could be beneficial. 
 
 

4.2. Behavioural disturbance 

Behavioural disturbance is defined as a change in ‘normal’ behaviour of a marine 
mammal in response to an anthropogenic activity. Noise has the potential to 
negatively affect cetacean species since they rely heavily on underwater sounds for 
communication, orientation, predator avoidance and foraging. Depending on the 
overlap in the hearing range of a species, anthropogenic noise can mask important 
intra-species communication noises as well as interfere with other acoustic cues such 
as predators or nearby vessels (e.g., Lammers et al. 2013; Erbe 2002; Gerstein & 
Blue 2006). Too much noise disturbance or masking could theoretically affect 
reproductive success if the noise is generated near an important breeding ground and 
is ongoing for an extended period (e.g., Todd et al. 2015). 
 
Southall et al. (2019) uses 3 categories to describe the scale of possible behavioural 
impacts: 
1. Minor: behavioural changes that are relatively minor and / or brief (e.g., brief or 

short-term changes in swimming direction, respiration rates and / or vocal 
behaviour) 

2. Moderate: behavioural changes with higher potential to affect foraging, 
reproduction, or survival (e.g., moderate or longer change in individual and / or 
group foraging, communication and / or reproductive behaviour) 

3. Major: behavioural changes likely to directly affect reproduction or survival rates 
(e.g., long or permanent change in individual and / or group foraging, 
communication and / or reproductive behaviour). 

 
For the purposes of this AEE, behavioural disturbance is considered to be any 
change to an individual’s behaviour while it remains within the area of influence of the 
activity. Should an individual be sufficiently disturbed or impacted by an activity that it 
leaves the area of influence, then this impact is classified as habitat exclusion / 
displacement that is dealt with as a separate category (but which is still be a form of 
significant behavioural disturbance) in Section 4.3. 
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4.2.1. Dredging  

South Port proposes to undertake 2 forms of dredging: (i) a specialist backhoe 
dredger, which is a stationary long reach excavator mounted on a dedicated dredging 
pontoon for channel operations, and (ii) a 75-m long TSHD for the inner harbour and 
swing berth. Both operations could run for 6 to 8 months approximately concurrently. 
 
Previous dredging consent assessments have concluded that the potential onset of 
mainly minor to moderate behavioural responses are possible from dredging activities 
(Clement 2017, 2020). As noted in the previous section, underwater noise from the 
excavator on a barge is likely to be low as most of the machinery (that generates 
most of the noise) is above water. Therefore, this type of dredging is not anticipated 
to lead to any behavioural disturbance. In contrast, responses to TSHD noise were 
estimated to range from within 1 km (within a channel) and as far as 19 km (harbour 
entrance / open water) from the dredge (Clement 2017, 2020). In addition, the 
estimated auditory masking distances were also expected to range from 1 to 15 km 
from the dredge, depending on the dredge size, species and the location (e.g., 
channel vs. open water). Given the highly constrained bathymetry of Bluff Harbour 
and the location of the TSHD dredging in the inner harbour and swing basin, any 
behavioural impacts are expected to highly localised to the area around the dredge 
(e.g., within 1 km). 
 
Given these previous assessments and that the dredge operating in this consent is 
likely to be of a similar size (or smaller) to the dredges considered in the other 
projects, there is the potential for behavioural impacts over large areas. While 
behavioural impacts are likely, they are expected to take the form of minor changes 
following the descriptions outlined above. This means that such changes are likely to 
only include brief or short-term changes in swimming direction, respiration rates, and / 
or vocal behaviour) with no moderate or higher behavioural effects (e.g., on foraging, 
communication and / or reproductive behaviour) anticipated. As noted previously, the 
BPA is not considered to be an important area for any marine mammal species, and 
they are not often found there. Therefore, minor behavioural changes are unlikely to 
have any longer-term impacts. While these small behavioural changes may occur 
over a relatively large area, these short-term changes are likely to only occur when 
they are within the audible footprint of the TSHD activity. 
 
Overall, there are no behaviour impacts expected from the backhoe dredge. Potential 
behavioural impacts from the TSHD are assessed as low likelihood with the overall 
risk assessed as less than minor. 
 

4.2.2. Blasting 

Blasting noise has the potential to generate considerable impacts on the behaviour of 
marine mammals in the area. Following the descriptions of behavioural change 
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identified above, it is possible that moderate or even major behavioural impacts could 
occur through the proposed, long-term blasting portion of the project, which could last 
as long as 120 days. A blast will be audible to marine mammals over kilometres, or 
even tens of kilometres, depending on individual species sensitivities. 
 
A single blast is likely to lead to short-term behavioural effects on any nearby 
individuals, with the animals expected to return to pre-blast behaviour quickly. 
However, if there was a blast every day for 120 days, then these short-term 
behavioural changes could become more significant and lead to long-term or 
permanent behavioural changes with potential flow-on impacts to foraging, 
communication and / or reproductive behaviour. The exact level at which short-term 
changes become long-term or permanent changes is unknown, but repeated daily 
blasts over several weeks or months could potentially trigger such a change. 
 
As noted previously, the BPA is not considered to be an important area for any 
marine mammal species, and there are no resident species present within the 
proposal area. Therefore, the likelihood of the same marine mammals being exposed 
to multiple blasts is likely to be small, but it may be possible for individuals or groups 
that remain within the broader BPA area over several days. It is not expected that 
individuals or groups would remain in the broader area over periods longer than 
several days given what is known about marine mammal home ranges, migratory 
patterns and general movements. 
  
Overall, moderate or major behavioural changes would only be expected of individual 
animals found within the immediate area during blasting with minor behavioural 
changes more likely for those marine mammals transiting through the wider BPA area 
and within the audible range of a blast. Given these considerations, the potential for 
behavioural impacts from the blasting programme is assessed as a moderate 
likelihood with the overall risk from this activity is assessed as minor to more than 
minor. 
 

4.2.3. Rock breaking 

Given that rock breaking is expected to generate significantly less noise than blasting 
(Styles 2020, 2021), any behavioural effects are expected to be less for rock 
breaking. Overall, moderate behavioural changes would only be expected of 
individual animals found within the immediate area during rock breaking with minor 
behavioural changes more likely for those marine mammals transiting through the 
wider BPA area and within the audible range. Given these considerations, the 
potential for behavioural impacts from the rock breaking programme is assessed as a 
low to moderate likelihood with the overall risk from this activity is assessed as less 
than minor.   
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4.2.4. Drilling 

Drilling noise is likely to be relatively low as the primary noise source is above the 
water (e.g., excavator sitting on barge). Drilling into the rock will generate some 
underwater noise although generally only for the top part of the hole as once the drill 
gets below the surface of the seabed, most of the noise energy is significantly 
reduced. Given the expected low level of noise from drilling, only minor or lower 
behavioural changes are anticipated. 
 
Given the relatively lower noise levels from drilling operations compared with blasting 
operations, the drilling programme is likely to have a low likelihood with the overall 
risk from this activity assessed as negligible. 
 

4.2.5. Conclusion: Behavioural disturbance 

Given the factors considered in Section 4.2, the likelihood of behavioural disturbance 
is assessed as negligible for drilling and less than minor for dredging and rock 
breaking and minor to more than minor for blasting. The primary reason is these 
low levels of risk are related to the short period of time that marine mammals will be 
exposed to any impacts. This means that any marine mammals that do enter the 
activity area may alter their immediate behaviour in response to the proposed 
activities, but only while within the zone and only for the duration of the activity or 
while animal is present. In addition, marine mammals are transient visitors to the 
BPA. Dolphins and seals may be potentially using the area to feed but the area only 
represents a very small part of a much larger foraging range likely spanning hundreds 
of kilometres. 
 
 

4.3. Habitat exclusion and / or displacement 

Habitat exclusion and / or displacement is where marine mammals are unable (or 
choose not) to use an area due to a direct impact from anthropogenic activities. This 
impact is a form a behaviour disturbance but has been treated separately as the 
potential impacts are specific rather than general. There are several examples of 
marine mammals being displaced from an area due to human activities including 
seismic surveys, port developments, high traffic vessel areas, pile driving, 
aquaculture and military exercises (Todd et al. 2015). For the purposes of this AEE, 
we consider that exclusion and / or displacement of marine mammals is for the 
duration of that activity and that they can and may return after the activity.  
Too much activity near sensitive habitats and / or migration corridors may result in 
active avoidance by whales from historical habitats, particularly mother and calf pairs 
(e.g., Herman 1979; Glockner-Ferrari & Ferrari 1990), and potentially displacement 
into sub-optimal or unfavourable habitats. While the active avoidance of the Bluff Port 
during operations by a few individual whales would not be considered a significant 
disruption, the displacement of the migration pathway further offshore or complete 



NOVEMBER 2021  REPORT NO. 3618  |  CAWTHRON INSTITUTE 
 
 

 
 
34 

avoidance of vital resting or nursing habitats could have larger scale repercussions 
on the population if these responses led to a reduction in fitness (i.e., extra travel time 
causes reduced reproduction rates in pregnant females). 
 
As with behavioural disturbance, there are range of factors (e.g., duration and 
frequency of marine mammal visits to the area) highlighted in Section 4 that are 
relevant to the consideration of effects. 
 
Dredging and drilling were assessed as low likelihood with negligible effects of 
exclusion or with exclusion only for the duration of activity, and only in the area 
immediately around the source. Dredging activities have been documented as 
resulting in marine mammal exclusions in some circumstances but these cases were 
localised and have not been reported as leading to any permanent exclusion (e.g., 
marine mammals come back once activities have ceased; Todd et al. 2015). 
 
Two activities, rock breaking and blasting, have a moderate or high likelihood of 
leading to habitat displacement respectively. The impact of an activity may last 
considerably longer than the activity if, for example, all marine mammals leave the 
area in response to a blast and do return for a period post-blast. There are also 
potential cumulative effects related to the frequency of an activity. For example, if 
marine mammals leave the area following a blast and (hypothetically) take 24–48 
hours to return to an area and there are blasts every 24 hours, then it is unlikely that 
any marine mammals will be in the area of effect until there is a gap of more than 48 
hours in blasting (e.g. a two day break in blasting). However, there are few data 
available to assess the likelihood of this potential cumulative impact for marine 
mammals. Specifically, there is also no data about: (i) whether there is any actual 
time delay before marine mammals return to the area after blasting and, (ii) if there is 
an actual delay, then the length of any delay (which has been identified as 24-48 
hours) is purely hypothetical and speculative. 
 
Rock breaking and blasting are not likely to result in habitat exclusion to the point 
where significant impacts on reproduction or survival rates are possible. Following 
Southall et al.’s (2019) criteria, this means that they represent only minor potential 
impacts. Dredging activities have been documented as resulting in marine mammal 
exclusions in some circumstances but these cases were localised and have not been 
reported as leading to any permanent exclusion (e.g., marine mammals come back 
once activities have ceased; Todd et al. 2015). 
 
As noted for physiological injury (Section 4.1), acoustic propagation modelling has 
been undertaken to assess the distance and time over which exposure to drilling and 
blasting noise may occur. This work has been used to assess the potential area of 
effect for habitat exclusion. The worst case scenario could be that marine mammals 
are excluded from an area over which a blast is audible, theoretically ranging from 
kilometres to tens of kilometres. 
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There are few data from which to assess these kinds of impacts and therefore it is 
appropriate to take a precautionary approach. From a practical standpoint and, given 
that habitat exclusion is extremely difficult to assess and predict, all efforts should be 
made to understand and mitigate TTS and PTS as much as is practicable as by 
limiting these impacts, other impacts that may lead to exclusion will also be limited. 
 

4.3.1.  Conclusion: Habitat exclusion and / or displacement 

There is a low likelihood of any habitat exclusion and / or displacement from dredging 
and drilling. Rock breaking and blasting are assessed with a moderate and high 
likelihood respectively. This area of exclusion could extend as far as the underwater 
noise is audible, which could be kilometres from the source. However, while blasting 
is instantaneous, the total programme could run for as long as 120 days with 1 blast 
each day. The duration over which marine mammals may be excluded from the BPA 
and even the surrounding area may be relatively short and may have no meaningful 
effect if individuals and groups are simply passing through the area anyway. There is 
considerable uncertainty around the actual area over which the impact may occur and 
also whether any displacement will actually occur as there are few data to assess 
this. The overall assessment of the risk is minor and more than minor for rock 
breaking and blasting overall respectively. 
 
 

4.4. Entanglement 

The general nature of marine vessel operations mean that the possibility exists for 
individual animals to entangle in things such as anchor lines, float lines, tow lines and 
/ or marine debris lost over the side. While all of these activities could lead to 
entanglement, they are inherently unlikely to without a series of contributing factors 
with the main one being lines that are loose and allow marine mammals (especially 
whales) to get caught in the slack. Marine mammals generally roll when trying to 
remove a line, which actually adds to the entanglement. Hence, lines under tension 
that do not provide any slack to wrap around an individual greatly reduce any risk. 
Marine debris can also entangle marine mammals and best way to avoid this is 
simply to follow good operational practice and retain all debris aboard. 
 

4.4.1. Conclusion: Entanglement 

Given the factors considered in Section 4.2, the likelihood of entanglement is 
assessed as low and the overall risk of between less than minor and significant. 
Good operational practices will be important in achieving and maintaining low levels 
of risk. 
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4.5. Vessel strike 

Vessel strikes are a well-known source of injury and mortality for several species of 
marine mammals around the world (e.g., Laist et al. 2001; Todd et al. 2015). The 
likelihood of vessel strike depends on a number of factors including vessel type, 
speed, location and the species and behaviour of marine mammals (Van Waerebeek 
et al. 2007). While all types and sizes of vessels have hit marine mammals, the most 
severe collisions (e.g., resulting in fatal injury or mortality) occurred with large (i.e., > 
80 m) and fast moving ships (i.e., > 14 knots or > 26 km/h; Laist et al. 2001; Jensen & 
Silber 2004). However, the size of the vessel appears to be less significant than its 
speed. The risk of collision and the likelihood that it will result in severe injury or death 
both increase above speeds of 10–14 knots (Todd et al. 2015). This might explain 
why dredges, which generally have maximum transit speeds of 12–16 knots (Brunn et 
al. 2005), have only been involved in 1 out of the 134 worldwide collision cases (in 
which the vessel type was known) reported between 1975 and 2002. A 110-m dredge 
operating in South Africa struck a southern right whale cow / calf pair that surfaced 
directly in front of it while underway, and the calf was subsequently killed (Jensen & 
Silber 2004).  
 
The most likely source of risk from vessel strike are from the dredging vessels and 
any of the other support vessels involved in the operation. With respect to dredge 
vessels, a recent worldwide review of dredging effects by Todd et al. (2015) suggests 
that the risk of collision between dredges and marine mammals will be minimal if the 
activity avoids critical habitats and seasons when the species of concern may be 
distracted (e.g., feeding or resting) or have calves present.  
 

4.5.1. Conclusion: Vessel strike 

In this case, the likelihood for vessel strike is considered low for all species. However, 
the consequence of such a rare event is highly dependent on the animal(s) involved 
as several of the potential species found in the area are considered threatened or 
endangered and a fatal entanglement could have potentially serious regional or 
population level repercussions. While whales are most at risk, evidence suggests that 
the risk can be reduced through appropriate and strict operational procedures. 
Obviously, the impact on the individual could be significant (as the struck individual 
could be severely injured or killed) but the overall population level impact is likely to 
less than minor as, with a low risk activity, it is unlikely that many individuals in a 
population will be impacted. 
 
 

4.6. Direct toxic effects 

Direct toxic effects are where an individual is directly affected by a toxin or 
contaminant (e.g., heavy metals, agrichemicals like DDT, PCBs, etc.) through 
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methods such as direct ingestion (e.g., eating the sediment), breathing or absorption. 
Unlike fish, marine mammals do not assimilate oxygen through gills, but instead 
return to the surface to breath and therefore uptake of potential contaminants in the 
water column is primarily through the food chain (i.e., ingestion of prey, see 
Section 4.7) or through direct contact with the skin and mucus membranes. However, 
marine mammals, as a general rule, have a low rate of absorption of contaminants 
through the skin and so this is considered a very unlikely pathway for uptake (pers. 
comm., H. McConnell, SLR Consulting).  
 
The action of drilling, blasting and dredging has the potential to free any contaminant 
compounds that may lie within the seabed sediment into the water column (or 
potentially even the air). There is nothing to suggest that the sediment that will be 
disturbed by this activity has any potential contaminants and it is highly unlikely that 
any of the rock will carry toxic loadings. 
 
Based on existing testing, the sediment has median dissolved metal concentrations 
that were generally below detection levels and/or below the ANZG default guideline 
values for marine water aquatic ecosystems (Miller & Davis 2021). The sediment is 
generally low in toxic compounds, and given the toxicity reducing factors, as well as 
the dilution offered in the Coastal Marine Area, it is likely that any toxic compounds 
included in the sediment would not result in any measurable toxicity effect on local 
benthic fauna (Miller & Davis 2021) which may be prey of marine mammals. 

 
4.6.1. Conclusion: Direct toxic effects 

The likelihood of direct toxic effects is considered nil for marine mammals with an 
overall risk assessment of negligible. This is primarily given the low levels of 
contaminants in the spoil, the low uptake and short term exposure of marine 
mammals, and the high dilution rate through mixing with seawater. 
 
 

4.7. Indirect toxic effects 

Indirect toxic effects are where an individual is affected by a toxin or contaminant 
(e.g., heavy metals, agrichemicals like DDT, PCBs, etc.) that is absorbed through 
indirect means, primarily through ingesting prey that also carry contaminants. 
Contaminants and bacteria adsorb to marine sediments, leading to their accumulation 
and bioturbation over time. At-sea disposal of sediments may result in contaminants 
becoming biologically available to potential prey species. Pollutants, present in prey 
items, are taken up by marine mammals through absorption of prey fat and these 
pollutants are subsequently concentrated within blubber or other tissue layers of the 
marine mammals. Marine mammals are particularly vulnerable to the bioaccumulation 
of lipophilic (fat soluble) environmental chemicals, such as organochlorine 
insecticides (dioxins and pesticides including DDT) and PCBs (industrially-associated 
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polychlorinated biphenyls), due to their thick layers of vascularised blubber (Woodley 
et al. 1991; Weisbrod et al. 2000). It is possible that dolphins and pinnipeds may be 
feeding in the Bluff Port area but highly unlikely that any whale species will feed given 
a lack of suitable prey items in the area.  
 
The review by Todd et al. (2015) noted that exposure risks from any resuspended 
contaminants from dredging activities are greatest to marine mammals only when 
contaminated sediments are moved (i.e., not all sediments have heavy contaminant 
loads) and concluded that in even those cases, exposure was still spatially restricted. 
Potential exposure to contaminants for any local marine mammals will depend on the 
chemical characteristics (e.g., types of contaminants, bioavailability), the subsequent 
uptake by relevant prey resources (e.g., plankton, fish, rays, cephalopods) and the 
feeding habits and ranges of the marine mammal species (see e.g., Jones 1998; 
Evans 2003). 
 
Based on testing reported in Miller and Davis (2020), the sediment has median 
dissolved metal concentrations that were generally below detection levels and/or 
below the ANZG default guideline values for marine water aquatic ecosystems. The 
sediment is generally low in toxic compounds, and given the toxicity reducing factors, 
as well as the dilution offered in the Coastal Marine Area, it is likely that any toxic 
compounds included in the sediment would not result in any measurable toxicity 
effect on local benthic fauna or fish. Given that the contaminant loads in potential 
prey of marine mammals are below ANZG default guidelines and that marine 
mammals appear to only use the Bluff Port area for short periods of time, it is very 
unlikely that any contaminants will bioaccumulate and / or biomagnify to a level that 
may pose a risk to their health. 
 
The Bluff Port area is not currently considered unique or important feeding habitat for 
local or visiting marine mammals. In fact, most local species, such as Hector’s 
dolphins, common dolphins and NZ fur seals, are generalist feeders that will 
opportunistically forage through much of the wider Southland / Foveaux Strait area.  

 
4.7.1. Conclusion: Indirect toxic effects 

The likelihood of indirect toxic effects is considered not applicable for all marine 
mammals. This is primarily given the low levels of contaminants in the spoil and also 
in potential marine mammal prey and the short term exposure of marine mammals, 
and the high dilution rate through mixing with sea water. The overall risk is assessed 
as negligible. 
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4.8. Trophic effects 

There is the potential for wider, more indirect ecosystem effects on marine mammals 
due to potential food-web alterations (Black 2001; Kaiser 2001; Würsig & Gailey 
2002; Kemper et al. 2003). Any potential impacts to the ecosystem from the activities 
and, in particular, the sediment disposal and resulting plume will be dependent on 
many variables, including the composition, nature, scale and duration of the plume. 
While ecosystems may be altered due to the introduction of sediment plumes, there is 
currently little research into how such changes may indirectly affect marine mammals. 
While most cetaceans are generalist feeders and flexible in their habits, a few species 
have been known to dramatically alter their distribution patterns in response to even 
small changes in prey availability (e.g., bottlenose dolphins: Bearzi et al. 2004) and / 
or ecosystem dynamics (e.g., North Atlantic right whales: Baumgartner et al. 2007). 
 
In general, the large-scale home ranges and generalist feeding strategy of most 
marine mammals ensure that any localised impacts to potential prey resources do not 
often have any substantial flow-on effects to the population. While no marine mammal 
is reported regularly within the Bluff Port Area, some species are regularly reported in 
the wider area including Hector’s dolphin, common dolphins, NZ fur seals and 
southern right whales. All of these species have large home ranges, and the Bluff 
Port area is likely to form only a very small part of their total home range. Southern 
right whales are unlikely to feed within the area due a lack of suitable prey items but 
rather are migrating through the area between feeding and breeding grounds. 
   
Drilling or blasting could also directly impact prey diversity (i.e., displace or kill fish or 
other marine mammal prey) within the Bluff Port area but any effects are likely to be 
highly localised and potential losses are likely to be replaced rapidly from outside the 
area of effect. The main impact from dredging is likely to be the disposal of spoil. 
However, most of the spoil will be deposited into an existing spoil area which should 
limit any impacts from disposal into an already highly modified area. While 
ecosystems may be altered due to the introduction of sediment plumes, there is 
currently little research into how such changes may indirectly affect marine mammals. 
Miller and Davis (2020) concluded there will be no impact on the local marine 
ecosystem or on the potential prey of marine mammals from the proposal based on 
their assessment of potential impacts on the marine ecology (including potential prey 
items of marine mammals). 
 
Based on an assessment of potential impacts on the marine ecology (including 
potential prey items of marine mammals), there is no evidence that there will be any 
impact of the local marine ecosystem or on the potential prey of marine mammals. 
Furthermore, given the short time period that marine mammals spend in the area, 
trophic effects are highly unlikely. 
 



NOVEMBER 2021  REPORT NO. 3618  |  CAWTHRON INSTITUTE 
 
 

 
 
40 

4.8.1. Conclusion: Trophic effects 

The likelihood for indirect toxic effects is considered negligible for all marine 
mammals. This is given the negligible potential impacts expected on marine mammal 
prey, the limited time that marine mammals spend in the area and that they have 
foraging ranges that likely span hundreds of kilometres. The overall assessment is 
negligible. 
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Table 6. Summary of the potential effects on relevant marine mammal species from the proposed activity including assessment of risk both with and without 
mitigation.  Full details of the proposed mitigation are provided in the draft Marine Mammal Management Plan. Significant levels of impact that are minor 
or greater are shaded orange. 

 
Definition of terms used in table: 
• Spatial scale of effect:  Small (tens of metres), Medium (hundreds of metres), Large (> 1 km) 
• Likelihood of effect:  Not Applicable (NA), Low (< 25%), Moderate (25–75%), High (> 75%) 
• Significance level:  Nil (no effects at all), Negligible (effect too small to be discernible or of concern), Less than Minor (discernible effect but too small to affect others),  

Minor (noticeable but will not cause any significant adverse effects), More than Minor (noticeable that may cause adverse impact but could be mitigated), Significant (noticeable 
and will have serious adverse impact but could be potential for mitigation). 

 

Potential 
impact 

Potential 
activity Description 

Spatial 
scale of 
effect 

Likelihood 
of effect 

Significance 
level of 
impact 

Proposed mitigation 
Significance level 
of residual impact 

with mitigation 
Underwater 
noise and 
physiological 
injury to 
hearing 

Underwater 
noise from 
dredging, 
drilling, rock 
breaking and 
blasting 

Physiological impacts are highly unlikely from 
dredging or drilling due to the low noise levels 
but are possible from blasting. 

Small 
(dredging) 

Low Negligible None Negligible 

Small 
(drilling) 

Low Less than 
minor 

None Less than minor 

Medium 
(rock 

breaking) 

Moderate Significant Direct onsite monitoring & 
exclusion zones necessary 

Less than minor 

Medium 
to large 

(blasting) 

Moderate 
to High 

Significant Direct onsite monitoring & 
exclusion zones necessary 

Less than minor 

Underwater 
noise from 
echo-sounders 

Echo-sounders do not have sufficient sound 
energy and / or within an appropriate frequency 
range to generate physiological injuries.  

Small N/A Nil None Nil 

Behavioural 
disturbance 
 
 
 
 

Physical 
presence of 
vessels 

Vessels associated with the activity may include 
dredges, barges, tugs and other support 
vessels. While vessels can have negative 
impacts, they can also create positive or neutral 
impacts (e.g., attraction to vessel and bow 
riding). 

Small to 
medium 

Moderate Less than 
minor 

None Less than minor 
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Potential 
impact 

Potential 
activity Description 

Spatial 
scale of 
effect 

Likelihood 
of effect 

Significance 
level of 
impact 

Proposed mitigation 
Significance level 
of residual impact 

with mitigation 
Behavioural 
disturbance 

Underwater 
noise from 
dredging, 
drilling, rock 
breaking and 
blasting 
 

Behavioural impacts are likely from dredging but 
limited to the area immediately around the 
dredge. Behavioural impacts from drilling and 
blasting are likely to result in impacts over a 
large area (e.g., kms).  

Small to 
Large 

(dredging) 

Low Less than 
minor 

Regular maintenance and 
proper up-keep of all dredging 
equipment and the vessel 
(e.g., lubrication and repair of 
winches, generators)  

Less than minor 

Medium 
(drilling) 

Low Negligible Regular maintenance and 
proper up-keep of all dredging 
equipment and the vessel 
(e.g., lubrication and repair of 
winches, generators)  

Negligible 

Medium 
(rock 

breaking) 

Low to 
Moderate 

Less than 
minor 

None Less than minor 

Large 
(blasting) 

Moderate Minor to 
More than 

Minor 

Direct onsite monitoring & 
exclusion zones will be 
necessary 

Less than minor 

Construction 
related traffic 

Moderate or fast moving vessels can lead to 
large changes in behaviour including avoidance 
of the area around the vessel and / or increased 
risk of vessel strike. 

Small to 
medium 

Low Less than 
minor 

Project induction includes 
appropriate vessel behaviour 
around marine mammals 

Less than minor 

Sediment 
plume 

Plumes can also result in mixed behavioural 
impacts including increased turbidity making 
foraging more difficult or forcing prey from the 
seabed and into the water column thereby 
making them more accessible to marine 
mammals. 

Medium 
to large 

N/A Nil None Nil  
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Potential 
impact 

Potential 
activity Description 

Spatial 
scale of 
effect 

Likelihood 
of effect 

Significance 
level of 
impact 

Proposed mitigation 
Significance level 
of residual impact 

with mitigation 
Habitat 
exclusion and 
/ or 
displacement 

Physical 
presence of 
vessels 

Vessels associated with the activity may include 
dredges, barges, tugs and other support 
vessels. Marine mammals may avoid vessels. 

Small to 
medium 

Low Less than 
minor 

None Less than minor 

Underwater 
noise from 
dredging, 
drilling, rock 
breaking and 
blasting 

All 3 of these activities can generate 
considerable amounts of noise energy. 
Exclusion from areas with high levels of noise is 
well documented for marine mammals and is a 
direct function of the noise frequency, intensity 
and duration. 

Medium 
to large 

(dredging) 

Low Negligible None Negligible 

Medium 
(drilling) 

Low Negligible 
 

None Negligible 

Medium 
(rock 

breaking) 

Moderate  Minor Direct onsite monitoring & 
exclusion zones will be 
necessary 

Less than minor 

Large 
(blasting) 

High More than 
minor 

Direct onsite monitoring & 
exclusion zones will be 
necessary 

Minor 
 

Underwater 
noise from 
echo-sounders 

In some circumstances, echo-sounders can 
cause marine mammals to leave an area but 
principally this is from military sonar. 

Small Low Negligible None Negligible 

Construction 
vessel traffic 

Moderate or fast moving vessels can lead to 
large changes in behaviour including avoidance 
of the area around the vessel. 

Medium 
to large 

Low Minor Project induction includes 
appropriate vessel behaviour 
around marine mammals 

Negligible 

Sediment 
plume 

Plumes can also result in marine mammals 
avoiding an area, but this is unlikely for most 
species. 

Medium 
to large 

Low Nil None Nil 
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Potential 
impact 

Potential 
activity Description 

Spatial 
scale of 
effect 

Likelihood 
of effect 

Significance 
level of 
impact 

Proposed mitigation 
Significance level 
of residual impact 

with mitigation 
Entanglement Loose or slack 

lines and lost 
rubbish or 
marine debris 

Loose or slack lines have the potential to 
entangle marine mammals, particularly whales. 
These could occur from mooring or towing lines. 
Lost debris (e.g., ropes, lines, plastic) can 
entangle marine mammals. 

Small Low Less than 
minor to 

Significant 
(injury or 
death to 

endangered 
individual) 

Avoid loose rope or lines (i.e., 
keep all ropes and nets taut). 
Proper waste management 
plans in place. 

Negligible 

Vessel strike Physical 
presence of 
vessels 

Slow moving vessels (e.g., dredges) are highly 
unlikely to strike marine mammals and, in the 
unlikely event that they do, injuries will be minor 

Small N/A Negligible Project induction includes 
appropriate vessel behaviour 
around marine mammals 

Negligible 

Construction 
vessel traffic 

Faster moving vessels may strike marine 
mammals and could injure or even kill 
individuals. However, the risk is similar to any 
other vessel transiting through the area. (It is 
even less as they will have limited movements 
being mainly stationary expect to transport spoil 
and will likely be less than 10 knots.) 

Small to 
medium 

Low Less than 
minor to 

Significant 
(could lead 

to significant 
injury or 
death to 

individual) 

Project induction includes 
appropriate vessel behaviour 
around marine mammals. 
Adoption of best boating 
guidelines for marine mammals, 
including speed limits, to further 
reduce any chances of mortality 
from vessel strikes. 

Less than minor 

Direct toxic 
effects 

Sediment 
plume 

Disturbance of sediments can release and 
resuspend any contaminants into the water 
column potentially making them available for 
indirect uptake by marine mammals. Given the 
low levels of contaminants in the spoil and the 
inherently low rate of direct uptake by marine 
mammals, this is considered highly unlikely. 

Medium 
to large 

Nil Negligible None Nil 
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Potential 
impact 

Potential 
activity Description 

Spatial 
scale of 
effect 

Likelihood 
of effect 

Significance 
level of 
impact 

Proposed mitigation 
Significance level 
of residual impact 

with mitigation 
Indirect toxic 
effects 

Sediment 
plume 

Disturbance of sediments can release and 
resuspend any contaminants into the water 
column potentially making them available for 
uptake by prey of marine mammals. 
Contaminants from prey can bioaccumulate and 
biomagnify until they reach levels that pose a 
risk to marine mammals. Given the low levels of 
contaminants in the spoil and prey, and short 
time marine mammals spend in the area, this is 
considered highly unlikely.  

Medium 
to large 

N/A Negligible None Negligible 

Trophic 
effects 

Sediment 
plume 

The disposal of spoil can lead to local mortality 
of marine mammal prey through direct 
smothering or indirect effects of sediment 
plumes. Most spoil will be deposited into an 
existing spoil ground, so effects are likely to be 
low due to the already highly modified nature of 
the area.  

Medium 
to large 

Negligible Negligible None Negligible 

Underwater 
noise from 
dredging, 
drilling and 
blasting 

All 3 methods can lead to direct mortality or 
displacement of marine life from the area of 
activity. While this is possible, any effects are 
likely to be highly localised and potential losses 
are likely to be replaced rapidly from outside the 
area of effect.  

Medium 
to large 

Negligible Negligible None Negligible 
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4.9. Cumulative impacts 

The likelihood of most of the above effects occurring is dependent on the scale and 
intensity of activities within the Bluff Port area relative to the amount and types of 
habitats needed for the various functional requirements of the different marine 
mammal species, as discussed throughout this report. Other anthropogenic activities 
also affect the environment in which Southland marine mammals live, including 
bycatch in fisheries; bottom disturbance (e.g., fishing dredges and trawls); shipping 
and boating impacts; underwater noise; land-based sedimentation; reclamation; 
contaminant and nutrient enrichment; and marine farms.  
 
Few studies to date have researched the potential cumulative effect of multiple 
anthropogenic activities on marine mammals. As a result, attempts to regulate any of 
these issues, individually or cumulatively, are currently extremely difficult as little is 
known about their biological significance for any species of marine mammal. 
Additional work is also needed to assess whether overseas modelling frameworks 
being developed to address cumulative effects, such as Interim Population 
Consequences of Disturbance Model (IPOD; Donovan et al. 2016), could be 
expanded to include other sources of disturbance and to be applicable for different 
marine mammal species. 
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5. MITIGATION 
Overall, most of the potentially adverse impacts from project activities that could affect 
local and visiting marine mammals were assessed as less than minor. There were 8 
activities which could have impacts that are more than minor in the absence of 
mitigation (see Table 6 for details). A range of different options for mitigation that are 
likely to reduce the risk of these activities are considered further below. Additional 
mitigation is also suggested for other lower risk activities but where feasible with little 
additional effort or cost. A summary of these mitigation goals plus recommended Best 
Management Practices (BMP) and reporting and monitoring are provided in Table 7. A 
draft Marine Mammal Management Plan (MMMP) has been developed that outlines 
appropriate BMPs and monitoring to help ensure all adverse effects on marine 
mammals are reduced or eliminated. 
 
The outcome of implementing the mitigation proposed in Table 7 is that the impacts 
identified as significant without any mitigation, are reassessed as less than minor 
when undertaken in conjunction with appropriate mitigation. Habitat exclusion and / or 
displacement from blasting activities is the only activity which has a minor risk 
assessment post mitigation. The expected reduction in overall risk is insufficient to 
reduce the risk to less than minor. 
 
The only impact that has a residual risk of minor is habitat exclusion and / or 
displacement, meaning that these outcomes are possible from the blasting operations. 
This impact is discussed in Section 4.3 and identifies the pre-mitigation risk as more 
than minor which is reduced to minor with appropriate mitigation. While the area of 
effect can be large (e.g., underwater noise can be audible over kms), all the data that 
we have on marine mammals in the area combined with an understanding of their 
general ecology, allow us to make the following assessments: 
1. Bluff Harbour, including the area over which underwater noise may be audible, is 

not considered an important feeding, resting or breeding area for any marine 
mammal. 

2. The area of effect (e.g., kms) only represents a very small proportion of the total 
home range of any marine mammal species (e.g., most marine mammals have 
home ranges that span 100s or 1000s of km2). 

3. No marine mammal is resident within the area and most appear to be only 
transient or short term visitors to the area. 

4. We have little information on what level of underwater noise will lead to 
displacement or exclusion which makes it very difficult to accuracy assess the true 
area of effect and the actual level of impact. 

 
Overall, these facts lead to the following conclusions about habitat exclusion and / or 
displacement: 
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1. Marine mammals may be excluded from an area around the activity but the range 
of exclusion is unknown and will vary by season, species and behavioural state. 

2. Even assuming the worst case scenario (i.e., that marine mammals are excluded 
from the area over which the activity is audible),which is a highly precautionary 
assumption, there are unlikely to be any biologically significant impacts on any 
individual or population as the area they may be excluded from is not deemed to 
be important habitat nor are any individuals thought to be resident or spend 
significant time there. 

 
On the basis of these conclusions, the residual risk of exclusion and / or 
displacement with mitigation is assessed as minor. 
 
As noted previously, Policy 11a(i) of the NZCPS specifies a duty to avoid adverse 
effects on indigenous taxa that are listed as at risk in the NZ Threat Classification 
System lists. The mitigation proposed to be undertaken as part of the activity has 
reduced the assessed risk for all potential impacts to less than minor with the 
exception of possible habitat exclusion and / or displacement from blasting being 
assessed as minor. Therefore, the proposed mitigation is expected to be successful in 
avoiding adverse effects from the proposed activity.  
 
South Port are proposing the use of Marine Mammal Observers (MMOs) and the 
application of mitigation / shut down zones to protect marine mammals from activities. 
The mitigation zones are applied in that if any marine mammals come inside the zone, 
then operations will be stopped until the marine mammals move out of the area, when 
they will continue. This AEE only provides an outline of these mitigation and the exact 
details of the proposed mitigation actions will be included in a Draft MMMP that will 
accompany the resource consent application. This specific mitigation will ensure that 
there is no risk of hearing damage from any of the proposed activities to any marine 
mammal. 
 
With respect to the Mitigation goal 1d in Table 7 (which recommends 1 year of 
acoustic monitoring for marine mammals), South Port have initiated a year-long 
acoustic monitoring programme in the BPA starting in January 2021. There there now 
8 months of data available from this monitoring programme which has been used to 
inform the present consent in the BPA. While it would be beneficial to have the full 
year of data available in advance of lodging this consent, this has not been possible 
nor should it be considered a requirement. Preliminary results from the first 8 months 
of the acoustic monitoring is provided in Section 3.3 with the final results provided as 
they become available. It is important to note that there are already considerable data 
about which marine mammals occur in the BPA (as summarised in Section 3) that 
provide a good basis from which to assess potential impacts on marine mammals. 
These new acoustic monitoring data have confirmed the assessment that marine 
mammals are very rarely found in the BPA. 
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For the resource consent application and, in the absence of the full 12 months of 
acoustic data on marine mammal presence, South Port have adopted a highly 
precautionary position and assumed that marine mammals will be present in the BPA 
during activities and therefore are undertaking a high level of mitigation to reduce any 
impacts. The additional acoustic data are therefore very unlikely to lead to any 
different mitigation than is proposed here but will reduce the uncertainty around 
exactly which and when marine mammals use the BPA. The additional data may even 
confirm that marine mammals are found in the BPA only infrequently, in which case, 
future consents may apply a lower level of mitigation to that proposed here. 
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Table 7. Proposed mitigation goals and practices to mitigate or minimise the risk of any adverse 
effects of activities on marine mammals. MMMP = Marine Mammal Management Plan. 
DOC = Department of Conservation. BPA = Bluff Port Area. PTS = Permanent Threshold 
Shift. TTS = Temporary Threshold Shift.  

 
Potential 
effect Mitigation goal Best Management Practice Reporting / monitoring 

Physiological 
hearing injury 
from 
underwater 
noise from 
dredging, 
drilling, rock 
breaking and 
blasting 
operations 

1. Avoid 
physiological 
hearing injury  

1a. Regular maintenance and proper up-keep of 
all equipment and vessels (e.g., lubrication 
and repair of winches, generators) can 
significantly help lessen some underwater 
noise production. 

1b. Ensure that operations are the lowest impact 
that they can be to achieve the end result 
(e.g., smallest blasting charge possible, least 
number of blasts possible). 

1c. Implementation of exclusion zones and direct 
onsite monitoring & shutdown zones. Details 
to be specified in the MMMP. 

1d. Undertaking 1 year of acoustic monitoring 
prior to works commencing to quantify the 
frequency of marine mammal use of the area 
to confirm that the BPA does not represent 
an important area for marine mammals. 

1e. Develop a Marine Mammal Management 
Plan (MMMP) including: 

• Mitigation to follow national and 
international best practice mitigation. 

• MMMP to address to consent conditions 
relevant to marine mammals. 

• MMMP to be developed by experienced 
marine mammal expert in consultation 
with DOC. 

• Wherever possible, 
measure underwater 
noise levels from 
activities to confirm 
levels. 

• Explanation of the 
selection of the lowest 
possible impact activity 
provided to consent 
authority. 

• Report on acoustic 
monitoring provided to 
DOC and consent 
authority for review prior 
to commencement of 
works. 

• Ensure mitigation zones 
are adequately monitored 
and all start up and shut 
down actions complied 
with. 

• Marine mammal reporting 
as specified in the MMMP 
to the relevant parties. 

Behavioural 
disturbance 
and habitat 
exclusion from 
underwater 
noise from 
drilling and 
blasting 
operations 

2. Minimise 
avoidance by 
marine 
mammals of 
the 
operational 
area 

2a. Regular maintenance and proper up-keep of 
all equipment and vessels (e.g., lubrication 
and repair of winches, generators) can 
significantly help lessen some underwater 
noise production. 

2b. Modelling of TTS and PTS exclusion zones 
and review these data to assess potential 
range over which behaviour disturbance may 
be possible.  

 

• Wherever possible, 
measure underwater 
noise levels from drilling, 
blasting and dredging 
activities to confirm 
levels. 

• Confirmation and 
explanation for lowest 
impacts possible provided 
to South Port. 

• Ensure mitigation zones 
are adequately monitored 
and all start up and shut 
down actions complied 
with. 

Vessel strike 
from increased 
vessel traffic  

3. Minimise the 
risk of vessel 

3a. Adoption of clear best practice guidelines for 
marine mammals, including speed limits, to 

• All vessels to record and 
report the type and 
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Potential 
effect Mitigation goal Best Management Practice Reporting / monitoring 

collisions with 
any marine 
mammal and 
aim for zero 
mortality 

further reduce any chances of mortality from 
vessel strikes. 

3b. Undertake as part of induction / briefing 
about appropriate vessel behaviour around 
marine mammals and vessel Master’s 
responsibilities under the Marine Mammal 
Protection Act 

frequency of any marine 
mammal sighted during 
activities including any 
interactions. 

• Report to DOC and South 
Port at conclusion of 
project. 

Injury or death 
from 
entanglement 
from loose 
lines or marine 
debris 

4. Minimise 
entanglement 
and aim for 
zero mortality 

4a. Avoid loose rope or lines (i.e., keep all ropes 
and nets taut). 

4b. Ensure an appropriate waste management 
plan is in place for all aspects of the marine 
operation. 

• Record all entanglement 
incidents or near 
incidents regardless of 
outcome (e.g., injury or 
mortality). 

• In case of a fatal marine 
mammal incident, 
carcass(es) recovered 
and given to DOC, and 
further steps taken in 
consultation with DOC to 
reduce the risk of future 
incidences. 

• Report to DOC and South 
Port at conclusion of 
project. 
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6. CONCLUSION 
The purpose of this report is to describe the area of interest (AOI) in terms of the local 
and visiting marine mammals that use and / or are influenced by the Southland / 
Foveaux Strait ecosystem, with a particular focus on the Bluff Port area (BPA). In 
particular, information on the various species was reviewed for any life-history 
dynamics that could make them more vulnerable to any project activities or if the 
proposal site overlaps with any ecologically significant feeding, resting or breeding 
habitats. This, in turn, enabled the potential effects associated with the proposal on 
marine mammals to be assessed.  
 
The marine mammals most likely to be affected by the proposed project include those 
species that frequent the AOI year-round or on a semi-regular basis. These species 
are Hector’s dolphin, NZ fur seal, NZ sea lion, bottlenose dolphin, southern right and 
humpback whale and the occasional killer whale. Other species including dusky and 
common dolphin, several species of baleen whale, pilot whale, beaked whale, and 
sperm whale were also considered in this assessment because of their records of 
occurrence in the wider area, their known species-specific sensitivities (e.g., 
underwater noise); and / or potential public and iwi concerns.  
 
The BPA does not represent an important area for marine mammals and only 
represents a small fraction of habitats available to these marine mammals across the 
wider region. However, it is important to note that several of the above listed species 
are nationally and / or internationally recognised as threatened species that live in 
semi-isolated sub-populations or recovering colonies, and thus need to be considered 
in regard to Policy 11(a) of the New Zealand Coastal Policy Statement.  
 
Based on the potential impacts highlighted in this report, the overall effects of the 
proposed dredging, drilling, blasting and disposal operations on marine mammal 
species are assessed as less than minor when considered in conjunction with the 
recommended mitigation actions. The single exception to this is the potential impacts 
of habitat exclusion / displacement from underwater noise from blasting activities. 
However, when undertaken in conjunction with the recommended mitigation 
measures, blasting has a residual risk assessed as minor. 
 
These conclusions are based in part on site-specific information from other consultant 
reports including the expected levels of benthic, noise and water column effects, as 
well as relevant information from overseas practices. However, it is acknowledged 
that there are still considerable knowledge gaps and uncertainty around exactly how 
marine mammals actually use the Bluff Port area and how they will react to the 
project. South Port initiated a year long acoustic montoring project for marine 
mammals in the BPA in January 2021 and, after 8 months of data having benn 
analysed, it confirms that marine mammals are very rarely found within the BPA.  
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Overall, with appropriate mitigation in place, the project should pose a low risk to 
marine mammals for most dredging, drilling and rock breaking activities and a low to 
moderate risk related to blasting activities.  
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8. APPENDICES 
Appendix 1. Sources of marine mammal data and information 
 

Only broad-scale, regional information is available for most marine mammals using 
the general Southland and Foveaux Strait regions. Some finer-scale studies have 
been undertaken out of TeWaewae Bay, Porpoise Bay and various areas around 
Stewart Island. The studies and databases used to make summaries and 
assessments of the various marine mammal species discussed in this report are listed 
below: 

• Department of Conservation opportunistic database and stranding record 
database (formerly maintained by Te Papa National Museum) 

• National Aquatic Biodiversity Information System (NABIS) 

• Scientific research through Department of Conservations: 

• L Chilvers - several projects with NZ sea lions on Stewart Island and offshore, 
sub-Antarctic islands 

• L Boren - several projects with NZ fur seals around the South Island 

• Scientific research through University of Otago: 

• A Auge - PhD on NZ sea lions off Otago  

• T Brough - various bottlenose dolphin studies within Fiordland, Stewart Island and 
off Otago 

• C Lalas (and associated students) - NZ sea lions and NZ fur seals at Stewart 
Island, Otago and offshore, sub-Antarctic islands 

• S Dawson (and associated students) - Hector’s dolphins in TeWaewae Bay and 
Porpoise Bay 

• Scientific research through University of Auckland 

• EL Carroll - several projects on southern right whales around New Zealand 
mainland and offshore, sub-Antarctic islands 

• Scientific research through Texas A&M University (USA): 

• B Würsig (and associated students) - several dusky dolphin projects with 
Admiralty Bay, off of Kaikoura and the rest of the South Island 

• Orca Research Trust - various Visser publications and sighting database 

• Berkenbusch K, Abraham ER, Torres L 2013. New Zealand marine mammals and 
commercial fisheries. New Zealand Aquatic Environment and Biodiversity Report 
No. 119. 110 p. 

• Other reports and papers listed in the References section. 
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9. ADDENDUM 6 JULY 2021 
The following narratives provide further clarification on the potential effects of the 
project on Southern Right Whales, the acoustic monitoring programme and the 
mitigation approach. 
 

1. The AEE for marine mammals (Childerhouse 2021) provides details of the 
likely occurrence and behaviour of southern right whales (SRW) within the 
Bluff Port Area (BPA) in sections 3.1, 3.2 and 3.3. The key findings relevant to 
this issue (as noted in the AEE) are that SRWs are considered seasonal 
migrant but sightings are rare in the area. Most sightings are generally around 
the outer Harbour and Harbour entrance. However, DOC and iwi have 
reported that SRWs as venturing into BPA at times. Overall, they are likely to 
be infrequent and only seasonal visitors to the BPA. The South Port acoustic 
monitoring project has yet to detect any SRWs in the area with further results 
from the first 6 months of monitoring expected to be available in August. 
Overall, the Bluff Port area is not considered to be an important feeding or 
breeding area for SRWs but likely forms part of their coastal migration route 
around New Zealand. The mitigation proposed by South Port to protect SRWs 
is highly precautionary and makes the assumption that SRWs could be in area 
and mitigates accordingly. There will be full time, dedicated marine mammal 
observers overseeing the operational area and activities will be delayed or 
immediately shut down if any marine mammal (including SRWs) enters the 
mitigation zone. Activities will not commence until they are seen to move out 
again. This provides a high level of protection for these species and ensures 
that in unlikely even that SRWs do move into the area, they will not be 
exposed to any adverse effects. 

 
2. The AEE for marine mammals (Childerhouse 2021) provides details of the 

South Port acoustic monitoring project for marine mammals in sections 3.3. 
The AEE uses the best available science to assess marine mammal presence 
in the region including the Department of Conservation’s marine mammal 
sighting and stranding database and other literature. This approach is 
consistent with national best practice and with almost all other marine consent 
assessments around New Zealand. To compliment this assessment with even 
better data, South Port have started a 12 month acoustic monitoring 
programme. The PDP review correctly identifies the aims of the monitoring 
programme. In the absence of the full results from the monitoring programme 
being available prior to submission, South Port have taken a very 
precautionary approach and proposed mitigation on the assumption that some 
threatened and protected marine mammals will be present in the mitigation 
zones. As noted above, there will be full time, dedicated marine mammal 
observers overseeing the operational area and activities will be delayed or 
immediately shut down if any marine mammal (including SRWs) enters the 
mitigation zone. Activities will not commence until they are seen to move out 
again. This provides a high level of protection for these species and ensures 
that in the unlikely event that marine mammals do move into the area, they will 
not be exposed to any adverse effects. These mitigation protocols are very 
well developed, have been widely tested, and nearly identical protocols have 
been applied across a wide range of consented marine activities on existing or 
completed projects at five different Ports around New Zealand. 
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1. INTRODUCTION 
South Port New Zealand Ltd (South Port) is proposing to undertake channel 
deepening work within the Bluff Port Zone called the Capital Dredging Project. The 
project involves removing outcrops of rock from the entrance channel and dredging 
sediment from the berth pockets and swing basin within the harbour to increase the 
operational capacity of the port. The entrance channel has been deepened previously 
during two projects in the 1980s. These consisted of drill and blast programmes 
followed by a dredging programme that resulted in the present channel draft depth of 
9.7 m. 
 
South Port propose to undertake the project between February and September 2023 
to take advantage of extended periods of calm weather that are more likely to be 
encountered during this period of the year. The entire drilling, blasting, dredging, rock 
breaking and disposal operation is estimated to take between 8 months to complete, 
while allowing for shipping movements through the entrance channel. 
 
This Marine Mammal Management Plan (MMMP) relates to activities proposed as part 
of the Capital Dredging Project. 
 
 

1.1. Management Plan objectives 

This Marine Mammal Management Plan (MMMP) briefly describes the proposed 
works, summarises the marine mammals of interest and outlines in detail the 
management responses that will avoid or minimise the potential for adverse effects of 
construction activities, in particular underwater noise, on marine mammals.  
 
Specifically, this report sets out the procedures and protocols to: 

• describe how dredging and associated activities will be managed to avoid, 
remedy, and mitigate adverse effects on marine mammals 

• ensure that the best practicable option is adopted to reduce the levels of 
underwater noise produced by having regard to best international practice 

• establish a Marine Mammal Observation Zone (MMOZ) and procedures for 
monitoring the zone 

• record and report on zone monitoring, any delayed detonations and / or any 
project vessel or equipment interactions involving marine mammals 

• review the management practices, protocols, and procedures within the MMMP at 
particular intervals to ensure their effectiveness at achieving these objectives and 
making changes where necessary. 
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This MMMP should be read in conjunction with Childerhouse (2021) and Styles Group 
(2020, 2021) which include an assessment of potential impacts, technical details of 
underwater acoustic propagation modelling and the estimation of MMOZ. 

 
 
1.2. Roles and responsibilities 

Table 1 summarises key staff (including contact details) that will be involved in the 
implementation of the MMMP. South Port’s Project Manager is ultimately responsible 
for implementing this MMMP.  
 
 

Table 1. Summary of key contacts, roles, and responsibilities. tbc – to be confirmed. 
 

Name Role/Responsibility Organisation Contact details 

tbc Project Director South Port tbc 

tbc Project Manager South Port tbc 

tbc Contractor Project 
Manager tbc tbc 

tbc Contractor Site Manager tbc tbc 

tbc Environment Southland Environment 
Southland tbc 

tbc Department of 
Conservation Liaison 

Department of 
Conservation tbc 

Dr Matt Pine Project Specialist – 
Underwater Noise Styles Group 022 695 8957 

matthew@stylesgroup.co.nz 

Dr Simon 
Childerhouse 

Project Specialist - 
Marine Mammal expert Cawthron Institute 027 256 5067 

simon.childerhouse@cawthron.org.nz 
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1.3. Review and updates of MMMP 

To maintain relevance and to ensure that the various best management practices 
remain current over the proposed duration of the project, protocol and procedures 
may require review if there are any significant changes within the project that were not 
considered during the development of this MMMP. This MMMP should be reviewed at 
the following times and amended where necessary: 

• following any major operational change to the type of blasting methods, systems 
or mitigation being used. 

• following any greater than expected levels of underwater noise based on in situ 
noise measurement validation monitoring. 

• if three or more delays to detonations from marine mammals occur within three 
consecutive days, a review or update of the MMMP’s protocol / procedure is 
necessary. 

 
Any changes to the MMMP shall be submitted in writing and certified by Environment 
Southland.  
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2. PROJECT DESCRIPTION 

2.1. General description 

The Capital Dredging Project will involve a range of activities including drilling, 
blasting, dredging, and spoil disposal. A full description of the project activities is 
provided in Section 3 of the Project AEE (Beale 2021) with a brief summary provided 
here.  
 
The drilling, blasting, rock breaking and grab dredging operations will take place solely 
within the harbour entrance channel and the suction dredging operations in the 
swinging basin and berth pockets. The drilling, blasting, rock breaking and dredging 
activities will take place within the Bluff Port Zone (BPA). These works will not 
encroach upon the foreshore areas of Bluff and Tiwai Point. 
 
The blasting, drilling, rock breaking and dredging operation proposed for the harbour 
entrance will involve the removal of the high spots that comprise mostly rocky 
seamounts or outcrops. Removal of the outcrops will involve a three-step process: 
dredging of existing outcrops to remove existing loose rock, a rock drilling and blasting 
operation, followed by rock breaking and dredging of the fractured rock. Dredging 
within the swinging basin and berth pockets will be undertaken with a Trailing Suction 
Hopper Dredge (TSHD). Dredged rock and sediment from the harbour during these 
operations will be deposited on the seabed at two disposal sites offshore from Tiwai 
Peninsula. 
 
It is important to note that while the proposal is well developed, there may be some 
additional development and design work leading to small changes in the proposed 
operation. Therefore, a general approach has been undertaken to assess potential 
impacts and their magnitude from likely activities undertaken as part of this MMMP. 
Pending any changes to the final specifications of activities, it may be necessary to 
review some of these general assessments to ensure that the MMMP accurately 
covers the actual work proposed. 
 
 

2.2. Species of Interest 

Childerhouse (2021) summarises the marine mammals potentially found in the BPA 
and the wider region and how they are likely to use the region. Full details are 
available in that report with a short summary provided here. 
 
The main species identified as potentially occurring in the vicinity of BPA are: 

• bottlenose dolphin (Tursiops truncatus) 

• New Zealand fur seal (Arctocephalus forsteri)  
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• New Zealand sea lion (Phocarctos hookeri) 

• Hector’s dolphin (Cephalorhynchus hectori hectori) 

• southern right whale (Eubalaena australis) 

• humpback whale (Megaptera novaeangliae) 
• killer whale (Orcinus orca). 
 
Based on the available data, and in reference to both Section 6(c) of the Resource 
Management Act (RMA) and Policy 11(b) of the New Zealand Coastal Policy 
Statement (NZCPS), there is no evidence indicating that any of these species have 
home ranges restricted solely to the BPA. However, the Foveaux Strait and wider 
Southland region are recognised as important areas for the SCSI sub-population of 
Hector’s dolphins and for southern right whales. The SCSI sub-population of Hector’s 
dolphins stretches from Te Waewae in the west to and Waikawa in the east which 
includes the BPA. This wider area is an important breeding and calving habitat for this 
sub-population. The same general area is also important for southern right whales 
including mating and breeding. While the wider Foveaux Strait area is likely to be 
important to both these species, the BPA is not considered an important feeding or 
breeding area for either of these species and the BPA only represents a small fraction 
of similar habitats available to support those marine mammal species utilising this 
larger coastal region. 
 
As discussed above, Foveaux Strait waters also support potential sub-populations of 
endangered species, such as bottlenose dolphins and killer whales, as well as local 
recovering colonies of the vulnerable NZ sea lion. These species are particularly 
relevant in regard to Policy 11(a) of the NZCPS, which refers to avoiding any adverse 
effects on nationally and / or internationally recognised threatened species. 
 
 

2.3. Regulatory requirements 

The management of effects on marine mammals is subject to the provisions of the 
Marine Mammals Protection Act 1978, the Resource Management Act 1991 and the 
New Zealand Coastal Policy Statement (2010). 
 
All marine mammals in New Zealand waters are fully protected under the Marine 
Mammals Protection Act 1978. It is an offence to ‘take’ a marine mammal without a 
permit.  ‘Take’ is defined as: 

• To take, catch, kill, injure, attract, poison, tranquillise, herd, harass, disturb, or 
possess 

• To brand, tag, mark, or do any similar thing 
• To flense, render down, or separate any part from a carcass. 
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There is no national New Zealand guidance on underwater noise effects other than 
specifically for seismic surveys. However, the US Department of National Oceanic 
and Atmospheric Administration (NOAA) has provided guidance for assessing the 
effects of anthropogenic (human-made) sound on marine mammals (referred to as the 
‘NOAA Guidelines’). These guidelines are summarised in the Styles Group (2021) 
report and in Section 3.1.1 of this report. 
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3. POTENTIAL FOR ADVERSE EFFECTS 
The main project activities with the potential to adversely affect marine mammals are 
underwater noise from blasting and rock breaking as assessed in Childerhouse 
(2021). These activities are therefore the primary focus of this MMMP but other 
project activities which include drilling, dredging and spoil disposal also represent 
potential (but lesser risks) to marine mammals. These other activities are also 
considered with recommended mitigation and Best Practical Options (BPOs).  
 
Marine mammals use sound for communication, orientation, foraging and predator 
avoidance. An increase in underwater noise can impact on marine mammals, 
resulting in avoidance of noisy areas, behavioural changes, auditory masking, or 
physical injury. The unmitigated likelihood of underwater noise from blasting and rock 
breaking operations impacting on marine mammals is assessed as moderate to high 
with potentially significant impacts for the following reasons: 

• Blasting activities within water can potentially lead to permanent threshold shift 
(PTS; permanent physiological hearing damage) at ranges up to 800 m from the 
noise source for noise-sensitive species such as Hector’s dolphins. Rock breaking 
activities have a smaller acoustic footprint of 175 m for PTS for Hector’s dolphins 

• Blasting activities within water can potentially lead to temporary threshold shift 
(TTS; temporary physiological hearing damage). The estimated maximum spatial 
area over which TTS may occur is approximately 2,000 m from the source for 
baleen whales (e.g., low-frequency cetaceans) but this area is generally confined 
to less than 1,000 m from the source for most other species. TTS zones for rock 
breaking are potentially as large as 1,100 m from the source for sensitive species. 

• Blasting will be limited to daylight hours only and will be carried out intermittently 
in blocks over the duration of the project, but which could run for up to 120 days 
spread over the 8 month duration of the project. Rock breaking operations may be 
used an alternative method or supplementary to, drilling and blasting methods. 

 
The potential for impact is a direct function of the likelihood of marine mammals being 
within the underwater noise footprint of the activity for a specific length of time. As 
noted above in Section 2.2, marine mammals are rare visitors to the BPA but have 
been observed within the area. Applying the appropriate level of mitigation requires 
balancing the likelihood of a marine mammal being in the area, the magnitude of the 
potential impact (e.g., essentially the level of underwater noise or other impact), and 
practical as well as logistical considerations. 
 
 

3.1. Control measures for blasting activities 

The AEE identified blasting and rock breaking as potentially significant impacts for 
marine mammals and this, combined with the potential for several endangered 
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species to occur near the activity, requires control measures to manage the risks of 
these activities on marine mammals. These measures are described in more detail in 
the following sections and summarised in Table 2. 
 

3.1.1. Controls to minimise the effects of physiological hearing impacts 

Best Practicable Option for noise emissions 
Adopting the RMA’s best practicable option (BPO) for noise emissions is the most 
effective option for minimising underwater noise in the first instance. For this project, 
adhering to the BPO would mean selecting the blasting configuration (e.g., size, 
number and location of charges) with the lowest underwater noise output that is able 
to practically and cost effectively complete the work. For rock breaking, the BPO 
would involve using the smallest size of rock breaker that can do the job and using it 
for the shortest time possible. However, full consideration must be given to other 
environmental factors such as substrate type and the implications of extending the 
duration of the operation (e.g., one method may be quieter than another but may take 
longer to complete works). In addition, noise mitigation technology is rapidly evolving, 
and consideration should be given to any new or alternative blasting techniques and / 
or mitigation methods (e.g., bubble curtains, deeper drill holes, etc.) that could reduce 
the overall noise footprint. 
 
Method to characterise noise 
Underwater acoustic noise validation should be undertaken at the earliest possible 
date once blasting and rock breaking operations have begun (e.g., ideally during the 
first week of operations) to confirm that the actual noise levels associated with 
activities are as expected (e.g., as modelled in Styles Group (2021)). Measurements 
of the underwater noise shall be undertaken during normal operating conditions and: 

• during the first occurrence of blasting and rock breaking for each representative 
scenario and at various locations 

• for sufficient time to characterise variation between different blasts  

• measured as the Peak Pressure (Lpk,flat) and cumulative Sound Exposure Level 
(SEL; LE,M-weighted,24h) 

• SEL shall be derived from the maximum combined noise within mid-water depth 
(not the surficial layer) from both blasting and rock breaking operations over a 24-
hour period. 

 
Using these measurements, the existing acoustic propagation modelling will be 
validated by the Underwater Noise Specialist according to NOAA (2018) guidelines to 
confirm that the levels identified in Styles Group (2020) are accurate or, if different to 
these levels, that they are amended to use the empirically measured levels. The 
Marine Mammal Specialist will then recommend any modifications to the proposed 
control measures, which will be finalised by the Project Manager in consultation with 
the Contractor. 
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Establish a Marine Mammal Observation Zone (MMOZ) 
The absolute bottom line for mitigation is that no activity should lead to permanent 
hearing injury (i.e., PTS) in any marine mammal. It is also highly desirable that no 
marine mammal should receive any temporary hearing injury and therefore MMOZs 
based on TTS should be applied whenever possible and Marine Mammal Observers 
should be deployed so as to reliably observe these areas. 
 
It is proposed that a Marine Mammal Observation Zone (MMOZ) is implemented for 
all blasting and rock breaking activities. Given the different sensitivities of marine 
mammal species, the size of the MMOZ will vary by each marine mammal group. The 
size of the MMOZ is estimated for the different marine mammal groups based on TTS 
and PTS criteria for each blasting scenario and for rock breaking. In some consents, 
the largest MMOZ is selected and applied as a precautionary measure and to keep 
mitigation simple. However, given the large range of MMOZ for the different marine 
mammal groups, it is recommended that individual MMOZs are applied for each group 
(i.e., Table 3 in Childerhouse (2021)).  
 
From a practical standpoint, the maximum size of MMOZ that can be reliably 
monitored by a Marine Mammal Observer is in the order of 300–500 m around the 
noise source. Any larger than this, and the chance of detecting a marine mammal is 
significantly reduced and effective mitigation cannot be assured. It is not possible to 
confidently monitor MMOZs in excess of 500 m with one observer, therefore, to 
achieve reliable coverage of a lager MMOZ would require more than one Marine 
Mammal Observer situated around the site. 
 
The MMOZs estimated in Styles Group (2020) for three blasting scenarios are shown 
below in Figure 1 with full details of all the MMOZs provided in the Styles Group report 
(2020). Figure 1 shows only the largest MMOZ for each of TTS and PTS of any 
marine mammal group. The size of these MMOZs is based on three different 
scenarios, including a ‘worst-case’ blasting scenario that is expected to be undertaken 
on any given day and, therefore, days with smaller blasting scenarios will have 
smaller zones. The MMOZs for rock breaking estimated in Styles Group (2021) are 
shown in Figure 2 
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Blasting scenario 1 

 
Blasting scenario 2 

 
Blasting scenario 3 

 
 

Figure 1.  The maximum spatial extent of temporary threshold shift (TTS) and permanent threshold 
shift (PTS) for any marine mammal from three blasting scenarios. TTS boundary – green 
line; PTS boundary – red line. Modelled sound propagation results for the three blasting 
scenarios examined in the Styles Group (2020). Descriptions of the three scenarios are 
provided in Styles Group (2020). 
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Figure 2.  The maximum spatial extent of temporary threshold shift (TTS) and permanent threshold 

shift (PTS) for any marine mammal from rock breaking activities. TTS boundary – black 
line; PTS boundary – blue line. Modelled sound propagation results for rock breaking are 
reported in Styles Group (2021). 
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It is recommended that MMOZs for each species are established based on TTS 
estimates which are generally larger than PTS zones. While having different MMOZs 
for different species adds complexity to mitigation operations, it means that MMOZs 
are specific for each marine mammal group which is important given the considerable 
variation between groups. The TTS MMOZs for baleen whales and Hector’s dolphins 
are significantly larger than for other groups, reflecting a high sensitivity of these 
species to underwater noise from blasting and rock breaking activities. In practice, this 
means that marine mammal groups with high sensitivities will have a large MMOZ and 
those with lower sensitivities, will have a smaller zone. 

 
Some additional considerations for the application of MMOZs includes: 
1. There is a very low likelihood of Hector’s dolphins, southern whales or humpback 

whales being in the BPA (i.e., generally only two or fewer reported sightings per 
year). Therefore, the risk of exposure for any individual is very low. 

2. The criterion for TTS is based on the very precautionary assumption that an 
individual will spend 24 hours within the acoustic footprint of the blasting or rock 
breaking activity, which is also considered highly unlikely. 

3. Depending on the number and location of Marine Mammal Observers, there may 
be some parts of the MMOZ which are outside of the 400 m effective monitoring 
zone of MMOs. However, these outer areas will still be a monitored and Marine 
Mammal Observers will be encouraged to scan areas greater than 400 m from 
their location meaning that individuals can still be detected at larger distances.  

4. Given the geographic shape and bathymetry of the BPA and that the underwater 
noise footprint generally runs along the shipping channel, it is possible for Marine 
Mammal Observers to monitor the inner and outer parts of the MMOZs to ensure 
that no marine mammals enter the area without directly monitoring the entire 
MMOZ itself. As an example, potential locations of Marine Mammal Observer 
observation stations are shown in Figure 3. The outer locations would monitor for 
marine mammals coming into the MMOZ from Foveaux Strait whereas the inner 
location would monitor for marine mammals coming out from inner harbour and 
Awarua Bay. 
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Figure 3.  Potential locations of Marine Mammal Observer monitoring stations to provide coverage 
of the Marine Mammal Observation Zone for Blasting Scenario 3. The yellow circles 
indicate the approximate 400 m effective detection range from each location. 

 
 
It is recommended that the following additional actions are applied to the MMOZ: 
1. All efforts should be made by Marine Mammal Observers to regularly search 

areas further out from the designated MMOZ for marine mammals. 
2. The Marine Mammal Observer should also monitor media and social media1 for 

any news or observations about marine mammals reported inside the BPA and 
wider region. More than three sightings of marine mammals inside the BPA within 
a week would trigger a review of the MMMP criteria and potentially lead to 
additional Marine Mammal Observer resources being required. 

 
Standard Operating Procedures for MMOZ for blasting operations 
Standard Operating Procedures (SOP) will be implemented for Marine Mammal 
Observers during monitoring of blasting operations. The following section provides an 
outline of the SOP. The MMOZ will involve at least one dedicated Marine Mammal 
Observer scanning a defined radius of the water’s surface and coastal shoreline 
around the BPA for the presence of any marine mammals prior to, during, and after 
blasting activities. The presence of any marine mammal within the MMOZ would result 
in a delay to detonation until the animal leaves the pre-determined zone. The Marine 
Mammal Observer associated with blasting operations will be familiar with the SOP 
and will document the process. A record is to be kept of all sightings and delayed 

 
1 Potentially a protocol could be developed with DOC who normally receive marine mammal sightings, who could 

pass them along to the MMO. Other useful sources of information include local Facebook pages. 
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detonations due to presence of marine mammals. Details of any delays to detonations 
should be captured on the sighting form (see Appendix 1). 
 
Pre-blast observations – Potential marine mammal presence should be visually 
monitored by the Marine Mammal Observer for at least 60 minutes prior to the 
detonation of the charges. Particular focus should be put on the MMOZ, but scanning 
should take place beyond the zone where visibility allows. Observations should be 
made from the suitable high, land based vantage point. In the absence of a high 
vantage point, a large MMOZ may require an additional observation location and / or 
vessel as another observation platform to ensure complete coverage of the MMOZ. 
 
Once 60 minutes of pre-blast observations have been completed and no marine 
mammals have been seen within the MMOZ, charges may be detonated subject to 
the contractor meeting all their other safety requirements. Regular contact should be 
kept between the Marine Mammal Observer and the person responsible for the 
detonation and no detonation should be undertaken until the Marine Mammal 
Observer has confirmed that (i) 60 minutes of observations have been undertaken 
and (ii) no marine mammals are presently in the MMOZ. 
 
If marine mammals have been seen within the MMOZ during the pre-blast 
observations, then blasting may only commence if: 
(i) all marine mammals have been observed to have moved out of the MMOZ, or 
(ii) any marine mammals seen within the zone have not been seen to leave the 

MMOZ, but have not been seen for more than 30 minutes, or  
(iii) marine mammals have been seen outside the MMOZ and are assessed as 

not being likely to enter the MMOZ during the pre-blast observations, and 
(iv) 60 minutes of continuous observations have been completed. 
 
The pre-blast observations must be undertaken in the immediate 60 minutes prior to 
any detonation. Any breaks in observations require the 60 minute period to be 
restarted. Visual observations for marine mammals within the MMOZ should also be 
undertaken by the MMO both during and after detonation. 

 
Post-blast observations – The Marine Mammal Observer(s) should maintain a watch 
of the MMOZ (and beyond) for at least 1 hour after blasting activity has ceased (or as 
long as daylight allows). In particular, observers are looking for any indication of 
marine mammal presence in the wider vicinity to evaluate the duration of effect that 
blasting activities might be having on species or any direct impact. 
 
Poor visibility procedure – Poor visibility is defined as sea fog (on the water surface), 
winds greater than ~20 knots and / or rain or sun glare that obstructs more than 50% 
of MMOZ. If these any of these conditions occurs to an extent that makes it too 
difficult for the Marine Mammal Observer to visually inspect the MMOZ for marine 
mammals, then blasting activities should be postponed until conditions improve. If the 
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MMOZ is prone to strong sea chop or afternoon sea breezes (i.e., wind greater than 
20 knots), and this does not adversely affect blasting operations, an additional MMO 
should be employed to ensure adequate coverage of the MMOZ. If, during periods of 
poor visibility, there are more than three delays during pre-blast observations due to 
marine mammals within the MMOZ, blasting activities should be stopped for the 
remainder of the day. 
 
Standard Operating Procedures for MMOZ for rock breaking operations 
The SOP for rock breaking operations is mostly the same as that applied for blasting 
operations (defined in the section immediately above) but differs in several key ways. 
The reason for the difference is that the MMOZs for rock breaking are considerably 
smaller than the MMOZs for blasting operations (e.g., blasting zones of 80 – 639 m 
vs. rock breaking zones of 11 – 181 m) and therefore the MMOZ for rock breaking can 
be monitored and covered by a single Marine Mammal Observer. 
 
The key differences to the blasting SOP are: 

• A single Marine Mammal Observer can undertake the monitoring (compared 
with three for blasting operations). 

• Observations will need to undertaken whenever rock breaking is occurring 
including both pre- and post- observations. 

• The Marine Mammal Observer can be either based on the barge that is 
undertaking the rock breaking (subject to appropriate Health and Safety 
considerations) which is likely to provide the best view all around the activity. 
Alternatively, it may be possible to find a site on land that can effectively cover 
the MMOZ. This latter approach will only be feasible if the rock breaker is 
operating in an area relatively close to shore and with an adjacent accessible 
area where a Marine Mammal Observer can be based.  

 
Marine Mammal Observers 
As most of the mitigation control measures are triggered by the sighting of a marine 
mammal, a key part of blasting and rock breaking mitigation is having at least one 
Marine Mammal Observer on continuous watch from an elevated position around the 
BPA whenever these activities are proposed (constrained to daylight hours). The aim 
of the Marine Mammal Observers is to ensure that any marine mammals entering the 
wider project area are promptly identified and appropriate mitigation action is 
undertaken if necessary.  
 
The Marine Mammal Observer has two general duties:  

• detect, record, and report the presence of marine mammals within the wider 
operational area 

• enforce mitigation measures including documenting any action taken (if 
necessary). 
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It is the responsibility of the Consent Holders to train and ensure that all staff or sub-
contractors involved with noise generating activities understand and can implement 
the requirements of this MMMP. This induction should include basic information on 
the marine mammal species of interest and an understanding of the responsibilities of 
the Marine Mammal Observers and how they may affect blasting and rock breaking 
operations (e.g., pre- and post-activity observations, delays to detonation procedures). 
 
The level of Marine Mammal Observer training necessary is determined by the 
species of interest present (i.e., endangered or threatened) and the type and nature of 
the activity being undertaken. For this project, Marine Mammal Observers do not need 
to be formally qualified under the Department of Conservation’s (DOC) observer 
standards and training for the Code of Conduct for Seismic Surveys2, as can be the 
case for some consents. Any person, including port or contractor staff3, iwi, 
community members or students can be inducted and trained to undertake the role of 
an MMO on this project. However, these project Marine Mammal Observers must be 
formally trained by a Marine Mammal Specialist (preferably a Marine Mammal 
Observer trained or qualified under Code of Conduct for Seismic Surveys and with 
experience in similar activities). After completing and passing training, trainees can 
then operate as a dedicated Marine Mammal Observer for this project only. 
 
The training will include, but is not limited to: 
a. types of marine mammals likely to be present in the area and how to identify them 
b. search and scanning protocol and methods to be used including poor visibility 

protocols 
c. the estimation of distance to a sighting 
d. marine mammal behaviours 
e. measures to be taken if marine mammals are sighted 
f. reporting requirements 
g. health and safety requirements specific to undertaking the observations. 
 
When undertaking observing duties, the Marine Mammal Observer will need to be 
dedicated to the role. Where required, the Project Manager will ensure appropriate 
training is given to other relevant project personnel (i.e., site supervisors, project 
engineers, etc.) whenever new blasting or rock breaking personnel start work on the 
project.  
 
Through its normal inspection and validation procedures, South Port and / or the 
Contractor will undertake periodic audits of the performance, qualifications, and 

 
2 As defined by the Department of Conservation’s observer standards and training for the Code of Conduct for 

Seismic Surveys e.g., a person who has passed a DOC-approved training course under the Code  
3 Several New Zealand Port companies and contractors already have staff that have undergone Marine Mammal 

Observer training specifically for pile-driving activities through Blue Planet Marine. 
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effectiveness of the Marine Mammal Observer(s). The South Port / Contractor 
personnel undertaking the audit(s) should consider using an experienced Marine 
Mammal Specialist. 
 
Recording of marine mammal sightings 
The Marine Mammal Observer(s) must visually monitor the MMOZ as well as 
scanning the wider area around the operation. Each observer will have electronic and 
/ or hard copies of the Marine Mammal Sighting and Marine Mammal Observer Watch 
forms (Appendix 1 and Appendix 2) with them at all times. When a marine mammal is 
sighted, the following information will be recorded on the sighting form sheets at a 
minimum: 

• What species of marine mammal is sighted? 
• Date and time the marine mammal is sighted. 

• At what stage of operations is the marine mammal sighted (e.g., pre-activity, post-
activity observations)? 

• At what approximate distance is the marine mammal visible? 

• Heading and distance from the location of the nearest charge ion. 

• Direction in which the animal is travelling. 

• If the marine mammal is visually present (but outside the MMOZ) when the 
charges are detonated, what is its reaction (e.g., does it immediately leave, does it 
leave and return, does it stay)? 

• Short description of the animal(s) and their behaviour. 

• Mitigation action taken if any. 

• Observer name and location of observation position. 

• Photographs and video footage are recommended to be collected. 
• Local weather conditions and sea state. 
 
The following reporting procedures will be undertaken for all Marine Mammal 
Observer collected data: 

• Marine Mammal Observer data summary and sighting forms to Project Manager 
(weekly) 

• overall data summary, sighting, and watch forms to Project Manager within one 
month of completion of the blasting or rock breaking programme 

• immediate notification (via phone) to South Port Project Manager of any breach of 
these SOPs with a full written report within 24 hours 

• the Marine Mammal Observer’s data are available to Environment Southland and 
DOC upon request. 
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Seasonal consideration  
The use of the BPA by marine mammals appears highly seasonal for several of the 
main marine mammal species discussed. We suggest that, where possible, blasting 
and rock breaking is timed so that most of the activity does not occur over successive 
seasons (e.g., back to back summers), to avoid affecting an animal’s decision to 
return to the Harbour again in the near future. Wherever possible, these activities 
should be undertaken during autumn and winter, when marine mammal presence in 
the BPA appears to be lower. 
 

3.1.2. Controls to minimise the effects of behavioural avoidance / displacement 

In addition to adhering to the Best Practical Option (BPO) for noise emissions, the 
development of Best Management Practices (BMPs) will help further minimise the 
possible attraction or avoidance of marine mammals to the BPA and the project area. 
The associated reporting measures will allow the site manager to adjust any 
operations or mitigation to ensure that the displacement of marine mammals from the 
BPA during or after blasting activities is avoided. 
 
Operational Best Management Practices for vessel(s) 
To minimise the attraction (or displacement) of marine mammals to the BPA, the 
Contractor will follow several operational management practices aimed at minimising 
any attraction. These practices include: 

• crew members are not permitted to carry out activities that could attract marine 
mammals to the project site (e.g., fishing) or feeding other wildlife (e.g., birds, fish) 

• minimising above-water and underwater noise to reduce the attraction of marine 
wildlife 

• all in-water equipment and vessels will be regularly maintained with proper upkeep 
(e.g., lubrication and repair of winches, pumps, generators) to reduce the 
production of underwater noise 

• ensure that all noise suppression equipment, such as mufflers and ventilation 
baffles are maintained in good working order. 

• use only the minimal amount of artificial lighting necessary to reduce attraction of 
prey fish and predators. 

• adherence to best boating guidelines around marine mammals is practiced to by 
any project vessels to minimise any avoidance responses (see Section 3.2.2 for 
more details).   

 
Regular maintenance records should be kept up to date and available for Environment 
Southland and DOC to review upon request. 
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3.2. Controls to avoid and minimise effects from activities other than 
blasting and rock breaking 

Other potential effects of this project on marine mammals that were considered by 
Childerhouse (2021) include other underwater noise, boat strike, and entanglement 
from other project activities including drilling, dredging and spoil disposal. While the 
likelihood of these impacts is considered to be very low, the consequences could be 
serious for an endangered species if the interactions resulted in a mortality. As a 
result, the general principle guiding vessel and equipment operations will be to avoid, 
as far as practicable, any interaction with marine mammals. To achieve this, a number 
of operational control procedures shall be implemented. 
 

3.2.1. Controls to avoid and minimise the effects of underwater noise from other activities 

As for blasting and rock breaking operations, the following standard mitigation should 
be undertaken for all vessels involved in drilling, dredging and spoil disposal: 

• crew members are not permitted to carry out activities that could attract marine 
mammals to the project site (e.g., fishing) or feeding other wildlife (e.g., birds, fish) 

• minimising above-water and underwater noise to reduce the attraction of marine 
wildlife 

• all in-water equipment and vessels will be regularly maintained with proper upkeep 
(e.g., lubrication and repair of winches, pumps, generators) to reduce the 
production of underwater noise 

• ensure that all noise suppression equipment, such as mufflers and ventilation 
baffles are maintained in good working order 

• use only the minimal amount of artificial lighting necessary to reduce attraction of 
prey fish and predators 

• adherence to best boating guidelines around marine mammals is practiced to by 
any project vessels to minimise any avoidance responses (see Section 3.2.2 for 
more details).   

 
Regular maintenance records should be kept up to date and available for Environment 
Southland and DOC to review upon request. 
 

3.2.2. Controls to avoid and minimise the effects of boat strike 

The Marine Mammals Protection Regulations 1992 list the conditions governing 
behaviour around marine mammals. All seals, sea lions, dolphins and whales are 
protected under the Marine Mammals Act (see Section 2.3). Vessels in the vicinity of 
a marine mammal will (with the exception of emergency situations) adhere to the 
following DOC general guidelines: 

• Approach whales and dolphins from behind and to the side as shown in Figure 4 
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• Do not circle them, obstruct their path, or cut through any group. 

• Keep at least 100 m from whales (or 200 m from any large whale mother and calf 
or calves) and 50 m from dolphins and pinnipeds. 

• Do not encourage bow riding by marine mammals. Should any marine mammal(s) 
commence bow riding in front of a vessel, the vessel master will not change 
course or speed suddenly. 

• Ensure that vessels travel no faster than idle or ‘no wake’ speed within 300 m of 
any marine mammal. 

• Idle slowly away. Speed may be gradually increased to out-distance dolphins. 

 
During transiting of any construction vessels, these more specific interaction 
guidelines are suggested in addition to the general DOC guidelines listed above: 

• If a whale or dolphin is sighted, but not directly in the path of the vessel: 
o Keep boat speed constant and / or slow down while maintaining current 

direction. 
o Avoid any abrupt or erratic changes in direction. 
o Maintain or resume normal operating speeds once well way from animals. 

• If a whale is sighted directly in the path of the vessel: 
o If the whale is far enough ahead of the vessel (e.g., > 500 m) and can be 

avoided, slow to ‘no-wake’ if necessary and maintain a straight course away 
from the immediate sighting area (where practicable). 

o If the whale is too close to the vessel and cannot be avoided, immediately 
place the engine in neutral and allow the boat to drift to one side of the sighting 
area where practicable (do not assume the whale will move out of the way). 

o Avoid any abrupt or erratic changes in direction while at speed. 
o Once the whale has been re-sighted away from the vessel, slowly increase 

speed back to normal operation levels. 

• If a dolphin(s) is sighted directly in the path of the vessel: 
o Keep boat speed constant and / or slow down while maintaining a course 

slightly to one side of the group and do not drive through the middle of a pod. 
o Avoid any abrupt or erratic changes in direction. 
o Maintain or resume normal operating speeds once well way from animals. 

• If a dolphin approaches an underway vessel to bow-ride or ride the stern wave: 
o Keep boat speed constant and / or slow down while maintaining course. 
o Avoid any abrupt or erratic changes in direction. 
o Do not drive through the middle of a pod. 
o Maintain or resume normal operating speeds once well way from animals 

(> 500 m). 
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Any marine mammal sightings and subsequent interactions (i.e., physical contact 
between an animal and project equipment / gear) needs to be recorded and additional 
details of the interaction noted on a sighting form (Appendix 1). 
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Figure 4. Department of Conservation guidelines for vessel interactions when approaching, 
manoeuvring, and passing by marine mammals.  
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3.2.3. Controls to avoid and minimise entanglement effects  

To avoid the risk of entanglement to any marine mammals, all support vessels and 
other in-water or near-water project activities shall have waste management plans in 
place prior to the commencement of works. Debris and waste management shall, at a 
minimum, include: 

• avoiding use of any looping lines or net-like material 

• slack or free-floating lines or nets should be avoided where practicable 
• any lines or nets to be kept under tension 

• proper disposal, and secure storage of plastics and other wastes, especially in 
higher wind conditions. 

 
If silt curtains are used for erosion and sediment controls, extra care is needed to 
ensure that they are installed properly and, in a manner, so as not to be an 
entanglement hazard for marine mammals (e.g., no billowing or single access points 
in which marine mammals cannot escape). Daily checks of project silt curtains for any 
entangled wildlife will be undertaken for the duration of their instalment. 
 
Any marine mammal sightings and subsequent interactions (i.e., physical contact 
between an animal and project equipment / gear) need to be recorded and additional 
details of the interaction noted on a sighting form (Appendix 1). 
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Table 2. Control measures to mitigate or minimise the risk of any adverse effects of activities on 
marine mammals  

 

Potential 
effects Mitigation goal Best Management Practice Reporting / monitoring 

Behavioural 
and / or 
physical 
responses to 
underwater 
sound from 
blasting and 
rock breaking 
activities 

1. Minimise the 
avoidance 
(attraction) or 
potential for 
injury of marine 
mammals to 
blasting 
activities 

1a. Establish a MMMP to outline 
required mitigation. 

1b. Regular maintenance and proper 
up-keep of all equipment (e.g., 
lubrication and repair of winches, 
generators). 

1c. Establish designated marine 
mammal observation zones and 
dedicated marine mammal 
observers on site to maintain a 
watch during both pre- and post-
activities (during daylight hours 
only). 

1d. Choose plant/techniques on the 
basis of BPO. 

1e. Avoid spreading blasting or rock 
breaking over successive 
seasons. 

• Measure actual underwater 
noise levels from blasting 
and rock breaking activities 
and adjust any modelling 
results and mitigation zones 
based on these data, if 
necessary. 

• Record and report the type 
and frequency of any 
marine mammal sighted 
before, during and after 
activities. Include 
behavioural data if possible. 

• Project sightings from 1c 
should be reported to DOC 
for input to their national 
database. 

Marine 
mammal boat 
strike or 
entanglement 
in operational 
gear and / or 
debris 

2. Minimise any 
interactions and 
aim for zero 
mortality 

2a. Adoption of best boating 
guidelines for operating any 
project vessels, and equipment, in 
the presence of any marine 
mammals. 

2b. Avoid loose rope and / or nets 
(i.e., keep all ropes and nets taut). 

2c. Ensure that all support vessels 
and other project activities have 
waste management plans in place 
before the commencement of 
works. 

• Record all sightings 
(including any interaction 
with project vessels or 
equipment), entanglement 
incidents or near incidents 
regardless of outcome (e.g., 
injury or mortality). 

• In case of a fatal marine 
mammal incident, 
carcass(es) recovered and 
given to DOC, and further 
steps taken in consultation 
with DOC to reduce the risk 
of future incidences. 

 
 

3.3. Potential consent conditions 

A set of potential conditions are provided in Beale (2021).  
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4. REPORTING AND COMMUNICATION 

4.1. Reporting requirements 

The reporting requirements associated with the MMMP are discussed below and 
summarised in Table 3 with timeframes. Regular updates and reviews of reporting 
measures will allow the South Port Project Manager and Contractor to adjust 
mitigation where necessary to manage any risk of impacts on marine mammals. Using 
these recorded data, South Port (or independent marine mammal expert) will regularly 
review recorded events and / or incidents and determine whether there is any 
pattern(s) in terms of the number and / or nature of reported delayed detonations as 
indicated in Section 1.3. Where an assessment indicates that there are potential areas 
for improvement, South Port shall: 

• identify whether any change needs to be made to blasting and rock breaking 
methods or operational procedures in order to further reduce noise levels or 
interactions; and / or 

• consider whether it should engage an independent expert to help review the 
MMMP.   

 
Within 6 months of the completion of all blasting and rock breaking activities, a 
summary report will be prepared that summarises all Marine Mammal Observer data 
and relevant events to help inform South Port for any future blasting works. 
 
 

Table 3. Report requirements for marine mammal and general dredging activities. 
 

Information Timeframe 
Noise verification data collated and reported to 
Project Manager, Environment Southland and 
Department of Conservation (DOC) 

Measurements undertaken within 1 week of 
blasting commencing and report on measured 
noise levels provided within 4 weeks of blasting 
and rock breaking. Provide relevant reports to 
DOC within two weeks of providing to ES 

Marine mammal observation sheets and sighting 
forms collated and provided to the Project Manager 

Weekly 

Notification to Project Manager of any breach of 
SOPs 

Immediate notification (via phone) to Project 
Manager with a full written report within 24 hours. 

Collated marine mammal observation and sighting 
data to South Port and Environment Southland 

Quarterly 

Any incidents involving the injury or mortality of a 
marine mammal by a project vessel or equipment  

Recorded on incident form and reported to the 
DOC’s hotline or Wellington office immediately with 
written report as soon as is practicable within 24 
hours. 

Reporting to Project Manager if there are two or 
more Hector’s dolphins sighted within 7 days 

Reported immediately. Project Manager to review 
data and consider if any amendments may be 
appropriate to the mitigation proposed in the 
MMMP. 
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Information Timeframe 
Summary report Within 6 months of completing blasting activities 

4.2. General communications for marine mammal issues 

A two-way liaison with DOC shall be established for exchange of real-time / recent 
sighting information on marine mammals (i.e., Hector’s dolphin, whales, and orca) in 
the wider BPA region throughout the project. This will allow project managers to 
anticipate and mitigate potential interactions with any species sighted in and near the 
project area. 
 
In addition, the Port shall collate and, on a quarterly basis, share any observer 
sighting data with DOC. 
 
Contact persons and contact details 
 
Contact person (DOC):   to be confirmed  
 
Contact person (South Port):   to be confirmed  
 
 

4.3. Incident reporting  

Any incidents involving the injury or mortality of a marine mammal by a project vessel 
or equipment shall be reported to the DOC hotline or Murihiku DOC office as soon as 
is practicable within 24 hours. 
 
Any incident that results in marine mammal injury or fatality will be documented using 
the incident reporting form (see Appendix 3). Incident details shall include as much 
information as possible relating to incident (e.g., date, time, weather conditions 
[visibility, sea state, etc.], vessel location, speed, activity, etc.). Any details of the 
marine mammal (e.g., species, group size) and its behaviour before, during and after 
the incident shall also be recorded. If practicable, video or photos should be taken. 
Information will be used to inform future incidences and how they could be avoided. 
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6. APPENDICES 
Appendix 1.  Marine mammal sightings form. 

 

 
 

Date  Blasting/Rock breaking programme # plus 
details 

Time at start of 
encounter 

Time at end of  
encounter 

Observer name 
 

Location / position on land Water depth (metres), 
Beaufort, glare: 

Species Bearing/angle to animal 
(when first sighted) 

Distance to animal (when first 
sighted) 

Description (include features: size, colour and pattern, 
shape and position of dorsal fin, direction, and shape of 
blow) 

Total number                                       Number of adults 

Number of juveniles Number of calves 

Behaviour (at start of sighting and any changes observed relative to changes in blasting 
activity) 
 
 
 
 
 
 
 
(Feeding, resting, travelling, socialising, breaching, bowriding etc. – see reference 
sheets) 

Photograph taken  
 
         Y                     N 

Direction of travel (compass) 
 
       N                          S 
       NE                        SW 
       E                           W  
       SE                         NW 
   variable           stationary 

Direction of travel (relative to platform) 
Towards 
Away 
Parallel (east or west direction) 
Variable 
Stationary 
Other (explain) 

Activity at first animal 
detection 
 
Pre-blast obs 
Post-blast obs 
Other 
 

Activity at last animal 
detection 
 
Pre-blast obs 
Post-blast obs 
Other 
 

Time animals entered 
mitigation/exclusion 
zone 

Action taken 
None required 
Delayed detonation 
Other 

Time animals left 
mitigation/exclusion zone 

Length of time mitigation employed 
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Appendix 2. Marine mammal observer watch form for blasting and rock breaking operations. 
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 E
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Ti
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 D
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tim
e  

Pre-detonation obs Detonation obs Post-detonation obs  
Notes 

St
ar

t t
im

e 

En
d 

tim
e 

M
am

m
al

s 
sig

ht
ed

 
(Y

/N
) 

St
ar

t t
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e 
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d 

tim
e 
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s 
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(Y

/N
) 
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t t
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En
d 

tim
e 
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m
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s 
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(Y

/N
) 

                              

                              

                              

                              

                              

                              

                              

 
* A form should be recorded for all watches even if no marine mammals are seen.  
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Appendix 3. Marine mammal incident reporting form. Any interactions with marine mammals (minor contact to collision) shall be recorded into a 
tabulated format as shown below.  

 

INCIDENT REPORTING FORM 
Date Time  

 
Incident Location on 

Vessel or Gear 
(description; port, bow, 

propeller) 

Position  
 

Vessel type, activity, 
and speed at time of 
incident and any 
subsequent responses 

Species ¥ No. of 
animals 
involved 

Animal(s) 
activity before 
incident and 
after #  

Description of 
any injury or 
mortality 

Observer/ 
reporter 

Additional 
comments 
(e.g., weather 
and sea 
conditions) 

Latitude 
(northing) 

Longitude 
(easting) 

            

            

            

            

            

¥ Using a species guide such as Baker (1999) Whales and dolphins of New Zealand and Australia, or  
https://www.doc.govt.nz/globalassets/documents/conservation/native-animals/marine-mammals/whale-id-flip-cards-web.pdf. 
# Feeding, resting, travelling, socialising, breaching, bowriding etc.  



 
RC Application - Bluff Harbour Capital Dredging Proposal 
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Introduction 
 
South Port NZ are applying for resource consent to complete a capital dredging project. 

This work will involve drilling, blasting and dredging activities within the harbour entrance 

channel and swinging basin, as well as disposal of sediment and rock at disposal sites 

offshore adjacent to Tiwai Point. An alternative rock disposal option for the rock material 

is temporary disposal on vacant land at the western end of Island Harbour, prior to being 

used for rock armoring purposes around the harbour. Under Rules 10.1.3 and 10.2.4 of 

the Regional Coastal Plan for Southland, 2013 (RCP), the dredging and offshore spoil 

disposal are discretionary activities. Onshore rock disposal is also a discretionary activity 

in terms of Rule PORT1Z-R2 in the Invercargill City District Plan (ICDP). 

 

The purpose of this report is to provide an assessment of the natural character, 

landscape and visual effects of the proposed dredging and spoil disposal activities. It is 

structured as follows: 

 

• Landscape / Seascape character description 

• The proposed development 

• Natural character assessment  

• Landscape assessment 

• Visual amenity effects assessment 

• Assessment against the relevant statutory provisions 

• Conclusion  

 

 

Landscape / seascape character description  
 

Two distinct landscape contexts form the settings for this proposed development. These 

are Bluff Harbour, and in particular the harbour entrance and area in the vicinity of the 

port where the dredging and possible rock disposal to land will take place; and the 

Foveaux Straight coast off Tiwai Point, where the offshore sediment and rock disposal is 

proposed. 
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Bluff Harbour 
 
Bluff Harbour is a shallow tidal inlet off Foveaux Straight, sheltered from the prevailing 

westerly winds by the low hill forms of Bluff Hill (Motupōhue), Flat Hill and Three Sisters 

to the west. Its northern and eastern sides are defined by low lying peat land overlying 

quaternary gravels of both alluvial and marine origin (Turnbull and Allibone, 2003), and 

the harbour extends into Awarua Bay to the east. The harbour entrance between Tiwai 

and Stirling Points is narrow – approx. 550m wide, and is characterised by strong tidal 

currents.  

 

Whilst much of Awarua Bay is minimally impacted by built elements or agricultural 

development, Bluff Harbour, particularly near its entrance, is highly modified. On the 

western shore is the town of Bluff and the port facilities including reclaimed land, 

stockpile areas, cranes, tanks and wharves. Above and around the town, Bluff Hill 

retains some indigenous vegetation but there is also exotic forest and scrub and 

vegetation patterns are not particularly coherent on the natural landform. To the east, is 

the Tiwai Point Aluminum Smelter with its long wharf, large building complex and tall 

smoke stack.  

 

Within the harbour itself, the natural channel has been previously dredged and 

deepened, there are navigational marker structures, and there is also regular shipping 

activity. The sea floor near the harbour entrance is characterised by bedrock Norite and 

a coarse sand substrate, whilst further inside the harbour there are finer sediments (e3 

Scientific, 2020).  

 

The harbour is host to resilient and common marine species. The soft sediments provide 

habitat for a few infaunal and epifaunal species. Whilst the harbour entrance channel 

has been highly modified by previous blasting, the rocky substrate has since recolonized 

and contributes diverse rocky reef habitat including fish and bird feeding grounds. The 

strong tidal flushing provides for high water quality (e3 Scientific, 2020).  

 

Figures 1 – 6 and 10 - 11 illustrate the character of the Bluff Harbour landscape. 
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Tiwai Point Ocean Coast 
 

Geomorphologically, this landscape is fairly consistent from Tiwai Point eastward toward 

Waituna Lagoon, being characterised by extensive gravel beach ridges, bounded on the 

ocean side by active sand and quartz gravel beaches, and on the inland side by 

estuaries or peaty, swampy land. The vegetation is characterised by marram grass on 

the dunes, grading back into wind shorn, largely indigenous shrubland. The beaches 

face Foveaux Straight and the area is exposed to southerly and westerly winds. Dog 

Island, and further out, Ruapuke Island, are visible.  

 

Whilst the area is generally devoid of significant modification, at the Tiwai Point end the 

smelter structures, a large capped bund and a pine woodlot influence the naturalness of 

the landscape, as does the visibility of Bluff and industrial port elements. 

 

The marine environment in this area is a high energy one with sandy benthic habitat 

subject to both tidal and wave action. This is not an environment favoured by marine 

flora and fauna. The existing sediment disposal site is 6 – 8m deep and characterised by 

fine – medium sands with little epifauna. The sediments in this area are well mobilized 

by current and wave action and are not accumulating. The proposed rock disposal site is 

13 – 15m deep and characterised by thick dead shell hash, overlain by fine silts and 

sands, except where there are shell hash ridges. There is little infaunal abundance and 

diversity, and minimal epifauna (e3 Scientific, 2020). 

 

Figures 7 - 9 illustrate the character of the Tiwai Point ocean coast landscape. 

 

 
The proposed development 
 
The proposed development will deepen the Bluff Harbour channel and will involve: 

• drilling and blasting rock outcrops,  

• dredging the fractured rock using a bucket dredge,  

• dredging of loose rock material and sediment using a suction dredge, 
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• disposal of sediment at an existing consented disposal site approx. 150m 

offshore from the smelter area on Tiwai Peninsula, as shown in Figure 12 

• Disposal of rock at a new disposal site approx. 600m offshore from the smelter 

area on Tiwai Peninsula, as shown in Figure 12, or alternatively, temporary 

disposal of this rock on vacant land at the western end of Island Harbour as 

indicated in Figure 13 before being used for rock armoring purposes around the 

harbour. 

 

The drilling, blasting, dredging and disposal works are anticipated to take up to 9 

months, with work being undertaken as conditions and consent requirements permit, 

more or less continuously over this period. The area to be dredged is shown in Figure 
14 with deepening of up to 1m proposed. Approximately 40,000 m3 of rock material and 

110,000 m3 of sediment is estimated to be involved. If the land disposal option is used, 

the temporary rock stockpile is estimated to cover an area of approx. 15150 m2 with rock 

piled up to approx. 2m high. If the sea rock disposal option is pursued, the rock will be 

deposited over an area of approx. 130,000m2, to heights of approx. 0.5m. The sediment 

will be deposited regularly, in relatively small amounts at a time (approx. 700m3) over the 

course of the dredging operation.  

 

Blasting to break up the rock will have a short (approx. 20 – 30 seconds per blast) water 

boil effect that will be visible on the sea surface. Likewise, dredging and deposition of 

sediment and rock will cause sediment plume effects that will be visible on the sea 

surface for limited periods before dispersing and filtering out. Figures 15 and 16 provide 

an indication of the visual effects associated with these activities. 

 

The e3 Scientific, 2020 report outlines various mitigation measures to minimize the 

adverse marine ecology effects of the proposed works, including, but not limited to, the 

following:  

• Restricting the timing of dredging in the berth areas between slack tide and mid-

ebb outgoing tides to ensure there are no adverse sedimentation effects within 

the inner Bluff Harbour or Awarua Bay. During this tidal window sediment will be 

flushed beyond the Bluff Harbour entrance and the Motupōhue mātaitai (located 

around the coast to the south of Bluff Hill), and the high tidal flows will ensure 

water clarity is rapidly restored. 
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• Drilling and blasting should be restricted to winter and spring months to avoid 

mobile species peak feeding times in the harbour, and should avoid dawn and 

dusk. 

• Monitoring for Undaria pinnatifida should be carried out. 

• Sediment dredged from the Berth 5 and 6 basin should not be deposited at the 

sediment disposal site during slack tide with little or no wave action. 

 

Other mitigating factors noted in the e3 Scientific report include: 

• Fauna present in the proposed dredging sites are resilient, common and will 

readily recolonize the sites post dredging. 

• The majority of sediment to be dredged is similar to that within natural 

environments within Bluff Harbour. 

• Existing rocky reef habitat within the harbour entrance will recolonize, as has 

occurred following previous deepening works. 

• High wave and tidal energy at the sediment disposal site will aid the rapid 

dispersal of fine particles, and faunal assemblages in this area are highly tolerant 

of suspended sediment and sedimentation due to natural coastal processes. 

Sediment is readily redistributed from this site and sediment mapping shows that 

the suspended sediment will not be deposited near the mātaitai  during the 

majority of the tidal movements in this area. 

• The proposed rock disposal site is predominantly shell hash with little to no 

infauna or epifauna. The disposal of the rock will create an additional rocky reef 

habitat. The species in this area are predominantly adventive or mobile and will 

be minimally impacted by the deposition. The size of this area allows for areas of 

soft benthic habitat to remain between deposited rock fragments. The site is 

deep enough to ensure that no rock larger than 150mm will be mobilized by wave 

action and there will be no impact on the nearby shoreline. 
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Natural character assessment.  
 
Existing natural character 

 
Policy 13 (2) of the New Zealand Coastal Policy Statement 2010 reads: 

 
Recognise that natural character is not the same as natural features and landscapes or amenity 

values and may include such matters as: 

(a) natural elements, processes and patterns; 

(b) biophysical, ecological, geological and geomorphological aspects 

(c) natural landforms such as headlands, peninsulas, cliffs, dunes, wetlands, reefs, freshwater 

springs and surf breaks; 

(d) the natural movement of water and sediment. 

(e) the natural darkness of the night sky; 

(f) places or areas that are wild or scenic; 

(g) a range of natural character from pristine to modified; and 

(h) experiential attributes, including the sounds and smell of the sea; and their context and 

setting. 

 

The New Zealand Institute of Landscape Architects Best Practice Note 10.1 defines 

natural character as: 
 

The expression of natural elements, patterns and processes in a landscape. 

 

Natural character assessment includes consideration of both biophysical and human 

experiential attributes. This report will highlight the relevant findings of other reports that 

also support the application insofar as they describe the biophysical attributes of the 

natural character of the coastal marine area involved, and effects of the proposed works 

on this. It will also address the experiential natural character attributes of the area and 

the effects of the proposal on these. 

 

The existing level of natural character in the coastal environments impacted by the 

proposed development, will be assessed on a continuum from very low (totally modified) 

to very high (pristine) using the 7 point scale below. The assessment has regard to both 

biophysical and sensory attributes, both marine and terrestrial.  
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Natural character assessment scale 

 
Very low Low Moderate - 

low 

Moderate Moderate - 

high 

High Very high 

 

Bluff Harbour 

 
Attribute Comments Natural 

character 
rating 

Marine abiotic processes 

and landforms  

The natural harbour entrance channel has been 

previously deepened and the harbour shoreline is 

highly modified by reclamation and other 
development in the vicinity of the port. Tidal flows still 

operate relatively unconstrained and water quality is 

good. 

Moderate - 

low 

Marine biotic systems Despite modification, marine habitats are 

predominantly characterised by resilient and common 

marine species. The soft sediment provides habitat 

for a few infaunal and epifaunal species and 

previously disturbed areas have been recolonized. 
Rocky reef areas contribute habitat complexity and 

provides abundant interstices for small invertibrates, 

fish and algal species. This then creates productive 

seabird feeding grounds. Marine mammals will also 

venture into the harbour in pursuit of schools of fish 

(e3 Scientific, 2020) 

Moderate - 

high 

Terrestrial abiotic 

processes and landforms 

The shoreline and land adjacent near the harbour 

entrance, is highly modified by reclamation, port 

development and the urban area of Bluff on the 
western side of the harbour. The shoreline on the 

Tiwai side is more natural  

Low 

Terrestrial biotic systems Urban, port and industrial development, as well as 

rural land use more widely, has significantly modified 

the natural vegetation.  

Low 
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Marine and terrestrial 

experiential character 

Whilst natural character is still expressed through the 

presence of water / tidal flows, and natural shoreline 

forms on the Tiwai side of the harbour, the urban, 

port and industrial elements and activities dominate 

the natural elements. 

low 

 

Overall natural character rating: Moderate - low 

 

Tiwai Point Ocean Coast 

 
Attribute Comments Natural 

character 
rating 

Marine abiotic processes 
and landforms  

The marine environment in this area is a high energy 
one with sandy benthic habitat subject to both tidal 

and wave action. The existing sediment disposal site 

is 6 – 8m deep and characterised by fine – medium 

sands. The sediments in this area are well mobilized 

by current and wave action and are not 

accumulating. The proposed rock disposal site is 13 

– 15m deep and characterised by thick dead shell 

hash, overlain by fine silts and sands, except for 
where there are shell hash ridges. (e3 Scientific, 

2020). Overall, despite the presence of the sediment 

disposal site, the marine abiotic processes and 

landforms are largely natural. 

High 

Marine biotic systems The marine environment in this area is a high energy 

one and is not an environment favoured by marine 

flora and fauna. The existing sediment disposal site 

has little epifauna. The proposed rock disposal site 
has little infaunal abundance and diversity, and 

minimal epifauna (e3 Scientific, 2020). Whilst 

ecological values in this area are modest, natural 

marine biotic systems are largely unmodified 

High 

Terrestrial abiotic 

processes and landforms 

Beach forms are relatively natural in response to 

wave and current processes. Dune forms are 

Moderate 
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modified to an extent by introduced marram grass. 

Modified landforms including bunds reduce 

naturalness. 

Terrestrial biotic systems The area is recovering from burning and grazing and 

retains some natural character generally. This is 

modified by introduced marram grass and the 
presence of other exotic species – particularly pines 

Moderate 

Marine and terrestrial 

experiential character 

The natural character of the area is significantly 

modified by the large scale built elements including 

the smelter buildings, the modified landforms and the 

presence of a large pine woodlot 

Moderate - 

low 

 

Overall natural character rating: Moderate  

 

 
Natural character effects assessment 

 
Natural character effects describe the impact of the works on the biophysical integrity 

and natural processes of the areas affected, as well as sensory / experiential effects on 

perceptions of natural character. Their significance is determined with reference to the 

degree of existing modification and the sensitivity of the existing environment to change, 

and the scale and nature of the proposed development. Adverse effects significance will 

be rated in terms of a 7 point scale from very low to very high as outlined below: 

 

Natural character adverse effects significance assessment scale 

 
Very low Low Moderate - 

low 

Moderate Moderate - 

high 

High Very high 

 

Bluff Harbour 

Biophysical integrity and natural processes effects 

Bluff Harbour is a highly modified environment but retains significant marine biotic 

values. The proposed works will involve further deepening of the already modified 
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harbour entrance channel and further dredging of sediment. This will obviously impact 

the marine life in the areas directly affected. 

The proposed works will have no further impact on shoreline forms or the terrestrial 

environment (other than the possible stockpiling of rock within the port area). They will 

modify the seabed, but this is already modified by previous blasting and dredging. Any 

impacts on tidal flows are assumed to be minimal, and impacts on water quality will be of 

short duration.  

There will be adverse effects on marine ecosystems as outlined in the e3 Scientific, 

2020 however, the harbour has been subject to previous blasting and dredging works 

and the marine ecosystems have proven to be resilient and have recovered. In general, 

the e3 Scientific report assesses the level of residual impact on marine biota (taking 

account of proposed mitigation measures) as low. The exception to this is with regard to 

the impacts of blasting on mobile marine species, which is assessed as moderate. 

Overall, taking account of the existing level of modification, and the short term nature of 

blasting effects, I assess effects on biophysical integrity and natural processes generally, 

as adverse / low. 

Sensory experiential effects  

The proposed works will be experienced as the presence of dredges working in the 

channel, associated water boil and sediment plume effects from blasting and dredging 

respectively, and if the land based option for rock disposal is pursued, rock stockpiles 

and associated truck movements on reclaimed land within the port area. The dredges 

will be transient but regularly present as tidal windows and conditions permit, over the 4 

– 6 week suction dredging period as outlined in the AEE. Water boil effects will last only 

20 – 30 seconds per blast, and sediment plume effects will occur irregularly and will 

rapidly disperse and settle out of site. 

All these effects will detract from natural character but in my assessment, the magnitude 

of the adverse effects will be mitigated by the already highly modified state of this part of 

the harbour and its use as a working port. With the possible exception of the rock 

stockpiles on land, the effects will also be of a temporary nature, with no long term 

impacts beyond approx. 9 months. Overall, I assess experiential natural character 

effects as adverse / low. 
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Tiwai Point Ocean Coast 

Biophysical integrity and natural processes effects 

The effects of the proposed works in this area will be further sediment disposal within the 

existing sediment disposal site area, and disposal of rock at a new disposal site area 

nearby in deeper water. As discussed in the e3 Scientific, 2020 report, the high energy 

character of the marine environment in this vicinity means that there is little biotic life. It 

also means that deposited sediment does not accumulate and is dispersed, having little 

impact on the seafloor morphology. Whilst the proposed rock disposal will result in a new 

‘unnatural’ seafloor feature in the disposal area, this will have the effect of creating 

habitat diversity for marine life. There will be no impacts on shoreline forms or the 

terrestrial environment. Overall, I assess effects on biophysical integrity and natural 

processes generally, as adverse / low. 

Sensory experiential effects  

The proposed works will be experienced as the occasional presence of dredges 

depositing material offshore from the beach, and associated sediment plume effects 

over the limited time period of the works. The dredges will be transient but regularly 

present as conditions permit over the 4 – 6 week period as outlined in the AEE. 

Sediment plume effects will rapidly disperse and settle out of site. 

These effects will temporarily detract from natural character but in my assessment, the 

magnitude of the adverse effects will be mitigated by the already modified state of this 

part of the coast due to the proximity to the port and the presence of the smelter. 

Overall, I assess experiential natural character effects as adverse / low. 
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Landscape assessment.  
 

Existing landscape values 
 
Landscape is not defined in the RMA. It is defined however, in the New Zealand Institute 

of Landscape Architects Best Practice Note 10.1 as: 

 
The cumulative expression of natural and cultural features, patterns and processes in a 

geographical area, including human perceptions and associations. 

 

The best practice note discusses landscape attributes as falling into three broad 

categories: biophysical features, patterns and processes; sensory qualities; and spiritual, 

cultural and social associations. Assessment of landscape attributes and effects 

overlaps with natural character but will also include consideration of associative cultural 

and social factors. 

 

My assessment of the values of the Bluff Harbour and Tiwai Point landscapes is as 

follows. In accordance with the New Zealand Institute of Landscape Architects Best 

Practice Note 10.1, I discuss these under the three broad categories of biophysical 

attributes, sensory attributes, and associative attributes.  

 

Bluff Harbour 

 

Biophysical attributes 

 

The New Zealand Geopreservation Inventory (www.geomarine.org.nz) shows two sites 

of importance in this area i.e. Bluff and Tiwai Point hornfels (located to either side of the 

Bluff Harbour entrance) and Bluff double estuary coastal features (mapped to cover Bluff 

Harbour excluding the entrance / port area, and Awarua Bay). Significant natural values 

are discussed for the Bluff Harbour and Awarua Bay area in the RCP including high 

water quality, highly rated natural character and important wading bird habitat, but it 

appears that these relate mostly to Awarua Bay and the upper Bluff Harbour areas 

rather than the port and harbour entrance areas. The Proposed Southland Water and 
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Land Plan (2018) includes the wetlands adjoining Bluff Harbour as regionally significant 

wetland. 

 

Sensory attributes 

 

The Bluff Harbour landscape is an interesting mix of natural and built elements. The 

town nestles in the shelter of Bluff Hill and the power of the natural marine and wind 

elements are evident. Naturalness is expressed in the presence of indigenous 

vegetation on Bluff Hill and Tiwai Point, the natural rocky shorelines, where present, and 

the patterns of shoreline kelp, tidal currents and sand flats within the harbour. It is 

significantly modified however, by reclaimed landforms in the port area, large structures 

such as the Aluminium smelter buildings and stack, wharf structures and stockpiles, and 

by urban development within the town. More widely, natural landscape patterns are 

modified by agricultural land use including incoherent vegetation patterns on the hill 

landforms in places.  

 

Whilst naturalness is low, memorability is high. The area has a strongly utilitarian 

character based on a working port in a challenging physical setting. Transient elements 

such as the presence of seabirds, the movement of boats and variable moods 

associated with the weather conditions add to this. 

 

Associative attributes 

 

There are highly significant cultural and social associative landscape values in this area. 

Bluff Hill (Motupōhue) is a Statutory Acknowledgement site for its association with Ngati 

Mamoe chief Te Rakitauneke. The harbour has significance to tangata whenua for 

mahinga kai (flounders and pipi), as a place of settlement and for urupa. Tiwai Point has 

significance for stone quarries and workshops for adze making (DoC, 2016). Bluff is also 

highly significant in terms of its European heritage – as a place of early Maori – 

European contact and as the earliest European settlement in the South Island (1824). 

There are sites associated with whaling activities including hulks in the harbour dating 

from this era (DoC, 2016). There are also WW2 era gun emplacement, observation post 

and radar communication sites (DoC, 2016). 
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Bluff Harbour / Awarua Bay is included in the list of outstanding natural features and 

landscapes (ONFL) in the Invercargill City District Plan, and is mapped as such, 

excluding the urban area of Bluff and the smelter zone at Tiwai. The Invercargill Coastal 

Landscape Study (Boffa Miskell, 2013) maps the northern part of Bluff Harbour, 

including the CMA as ONFL but excludes the southern part including the port area. In 

the RCP, Bluff Harbour is not identified as an ‘Area Containing Significant Values’ 

(although Awarua Bay is). 

 

Overall assessment 

 

Whilst there are biophysical natural character values of high significance in the wider 

area, the southern part of Bluff Harbour in the vicinity of the port and harbour entrance is 

significantly modified – although it does retain some natural character. The harbour 

landscape is interesting and memorable for its stark juxtaposition of natural and built 

elements but naturalness and wild and scenic values are low. The area rates highly 

however in terms of cultural and social associative landscape values, related to its 

importance to tangata whenua and its heritage significance. 

 

 

Tiwai Point Ocean Coast 

 

Biophysical attributes 

 

The RCP notes that the Tiwai Peninsula vegetation has significance for the presence of 

species which are normally found in subalpine settings, representing the southern extent 

of their range. It states that the peninsula is ‘a fine example of recovering vegetation 

subsequent to cessation of burning and grazing by domestic animals’, and that there is 

also significant invertebrate fauna. 

 

The Southland Murihiku Conservation Management Strategy (DoC 2016) notes that 

Foveaux Straight has important habitat for shellfish, flatfish and other fish species, as 

well as marine mammals, whales and seabirds. 
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Sensory attributes 

 

In general, the area is highly expressive of its formative processes – particularly the 

action of waves and longshore drift, and wind in forming the sweeping beach and dunes. 

The windswept character is evident in the composition and stature of the vegetation 

cover. Aesthetically and in general, this landscape has high naturalness and 

memorability values based on minimal built elements and landforms and vegetation 

cover with a largely natural appearance (albeit modified by introduced marram grass). It 

has qualities of wilderness and spaciousness due to its open ocean setting and low 

relief. Transient factors such as the presence and sound of seabirds and variable moods 

and sea states associated with different weather conditions are important. 

 

At the western end of the peninsula however, these naturalness and wilderness values 

are considerably modified by the presence of the large scale built elements associated 

with the smelter, the presence of an exotic pine woodlot, the transmission line and a 

large capped bund. The visibility of Bluff across the Bluff Harbour entrance also reduces 

the naturalness and wilderness values. 

 

Associative attributes 

 

There are highly significant cultural and social associative landscape values in this area. 

Foveaux Straight (Rakiura / Te Ara a Kowa) is a Statutory Acknowledgement area for its 

significance for mahinga kai, as a highway / trade route, and as an area of settlement. 

Tiwai Point also has significance for stone quarries and workshops for adze making 

(DoC, 2016). More widely, there is a mataitai reserve around the southern and western 

side of Motupōhue (Bluff Hill). The area is also highly significant in terms of its European 

heritage – as a place of early Maori – European contact. 

 

Bluff Harbour / Awarua Bay (covering the Tiwai Peninsula, but excluding the smelter 

site) is included in the list of outstanding natural features and landscapes in the 

Invercargill City District Plan. In the RCP, it is not identified as an ‘Area Containing 

Significant Values’. 
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Overall assessment 

 

Tiwai Peninsula has significant natural character and landscape values including 

biophysical, sensory and associative attributes. At its western end however, these 

values are considerably modified by the presence of the smelter and associated 

elements. 

 

  

Landscape effects assessment 

Landscape effects describe the impact of the proposal on the landscape elements, 

patterns, and processes, and its character. Their significance is determined with 

reference to the value and sensitivity of the landscape, and the scale and character of 

the proposal. The nature of the landscape effects may be positive, neutral or adverse. 

The magnitude of adverse landscape effects will be assessed on the basis of the 

following rating scale (source: QLDC, 2019) 

 

Effect rating Use and definition 

Very high Total loss of key elements / features / characteristics / values, i.e. amounts to a 
very significant negative change in landscape character and / or landscape 
values.  

High Major modification or loss of most key elements / features / characteristics / 
values i.e. little of the pre-development landscape character remains and 
amounts to a significant negative change in landscape character and / or 
landscape values. 

Concise Oxford English Dictionary Definition    

High: adjective – Great in amount, value, size, or intensity 

Moderate - 
high 

Modifications of several key elements / features / characteristics / values i.e. the 
pre-development landscape character / or landscape values remains evident but 
materially changed. 

Moderate Partial loss of or modification to key elements / features / characteristics / values 
i.e. the pre-development landscape character and / or landscape values remains 
evident but is changed. 

Concise Oxford English Dictionary Definition    
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Moderate: adjective – average in amount, intensity, quality or degree 

Moderate - 
low 

Minor loss of or modification to one or more key elements / features / 
characteristics / values i.e. new elements are not uncharacteristic within the 
receiving landscape and do not disturb the pre-development landscape character 
and / or landscape values. 

Low Very little material loss of or modification to key elements / features / 
characteristics / values i.e. new elements integrate seamlessly into the pre-
development landscape character and / or landscape values. 

Concise Oxford English Dictionary Definition    

Low: adjective – 1. Below average in amount, extent, or intensity. 

Very low Negligible loss of or modification to key elements / features / characteristics / 
values of the baseline i.e. influence of new elements on landscape character and 
/ or landscape values is barely discernible. 

 

Bluff Harbour 

The landscape effects of the proposal within the Bluff Harbour area will be: 

• Further modification to the morphology of the shipping channel. This will not be 

generally visible. 

• Temporary effects associated with the dredging works including water boil effects 

following blasting (estimated duration 20 – 30 seconds), sediment plume effects 

associated with dredging works (expected to rapidly disperse given the proposed 

controls on timing of dredging operations in relation to tidal flows), and the 

presence of the dredge vessels themselves. 

• Depending on the rock disposal option chosen, the presence of stockpiled rock 

up to approx. 2m in height, and covering an area of approx. 15,150m2 on vacant 

land at the western end of Island Harbour. This rock is likely to be removed over 

time as needed for rock armouring purposes around the harbour.  

In terms of landscape values and sensitivity, this landscape has high capacity to absorb 

these effects. The area is already highly modified and the channel has been deepened 

previously. The dredging activity and associated effects of water boil, sediment plume 

and dredge presence will be transient and the activity overall will only last up to 9 
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months. Whilst sediment plumes will have temporary adverse effects on water quality, 

the presence of the dredge vessels will not be unexpected in an area which already has 

significant shipping activity. Dredging activities will not impact the rocky shorelines to 

either side of the harbour entrance where the Bluff hornfels rock is located, nor will any 

heritage features or sites be affected. 

The area proposed for rock stockpiling is on reclaimed land which is clearly part of the 

industrial port area. There are existing spoil stockpiles and the vegetation cover is a 

mixture of rank grass, sedges, rushes, gorse and lupin. The area currently has a derelict 

appearance and its setting includes large tanks and sheds. Within this context the 

proposed rock stockpiles will integrate readily, as will the temporary effects of truck 

movements. 

 

Overall, it is my assessment that adverse effects on landscape values associated with 

the proposed dredging and deposition works in this area will be very low. 

 

Tiwai Point ocean coast 

The landscape effects of the proposal within the Tiwai Point ocean coast area will be: 

• Further dumping of sediment within the existing sediment disposal area approx. 

150m offshore from the beach. This will potentially modify the naturalness of the 

seabed (but only minimally as discussed above under natural character effects) 

but will not have general visibility. 

• The creation of a new marine rock disposal area approx. 600m offshore. This will 

modify the naturalness of the seabed (but as discussed under natural character 

effects, will also create habitat diversity for marine species) but will not have 

general visibility. 

• Temporary effects associated with the rock and sediment disposal including 

sediment plume effects (expected to rapidly disperse), and the presence of the 

dredge vessels themselves. 
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As discussed above, adverse marine natural character effects have been assessed as 

low, and likewise, adverse landscape character effects more generally, will be minimal. 

The rock and sediment disposal activity and associated effects of sediment plume and 

dredge presence will be transient and the activity overall will only last up to 9 months. 

Whilst sediment plumes will have temporary adverse effects on water quality, the 

presence of the dredge vessels will not be unexpected in an area close to a port and 

which already has significant shipping activity. The wider setting is already significantly 

modified by the presence of the smelter and associated elements, including the pine 

plantation and bund landforms. There will be no impacts on the terrestrial environment 

including beach forms and the activity will have no permanent effect on attributes of 

wildness. No heritage sites or features are impacted and any adverse effects on 

transient values such as the presence of wildlife will be temporary and are not 

considered to be more than moderate (e3 Scientific, 2020). 

Overall, it is my assessment that adverse effects on landscape values associated with 

the proposed deposition works in this area will be very low. 

 

 

Visual amenity effects 

Visual effects describe the impact of the proposal on the views available to people and 

the impact of this on amenity values. Amenity values are defined in the RMA as: 

 ‘those natural or physical qualities and characteristics of an area that contribute to people’s 

appreciation of its pleasantness, aesthetic coherence, and cultural and recreational attributes’.  

Visual effects are determined with reference to the sensitivity of viewers to change and 

the value placed on existing views, and the scale and character of the proposal. The 

nature of visual effects may be positive, neutral or adverse. The magnitude of adverse 

visual effects will be assessed on the basis of the following rating scale (source: QLDC, 

2019) 
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Effect rating Use and definition 

Very high Total loss of key elements / features / characteristics i.e. amounts to a very 
significant negative change in visual amenity. 

High Major modification or loss of most key elements / features / characteristics, i.e. 
little of the pre-development visual amenity remains and amounts to a significant 
negative change in visual amenity values. 

Concise Oxford English Dictionary Definition    

High: adjective – Great in amount, value, size, or intensity 

Moderate - 
high 

Modifications of several key elements / features / characteristics, i.e. the pre-
development visual amenity remains evident but materially changed. 

Moderate Partial loss of or modification to key elements / features / characteristics, i.e. the 
pre-development visual amenity remains evident but is changed. 

Concise Oxford English Dictionary Definition    

Moderate: adjective – average in amount, intensity, quality or degree 

Moderate - 
low 

Minor loss of or modification to one or more key elements / features / 
characteristics, i.e. new elements are not uncharacteristic within the visual 
environment and do not disturb the pre-development visual amenity. 

Low Very little material loss of or modification to key elements / features / 
characteristics, i.e. new elements integrate seamlessly into the pre-development 
visual environment. 

Concise Oxford English Dictionary Definition    

Low: adjective – 1. Below average in amount, extent, or intensity. 

Very low Negligible loss of or modification to key elements / features / characteristics of the 
baseline i.e. visual influence of new elements is barely discernible. 

 

In terms of viewer numbers, the most significant viewpoints toward the proposed 

dredging and disposal sites are to the west, within and around the town of Bluff. The 

following is an assessment of the visual effects of the works from viewpoints chosen to 

provide a representative spread of areas visually impacted. 
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Bluff Hill (Motupōhue ) Lookout (see Figure 6) 

Relevance of viewpoint  Bluff Hill (Motupōhue) lookout is a popular vantage point and a tourist 

destination. 

Viewers / Viewer 

sensitivity 

Landscape appreciation is likely to be a prime motivation for visitors 

and I rate viewer sensitivity as high 

Approx distance to the 

proposed works 

1.9km 

Existing view 
description  

This is a panoramic view across the town of Bluff, the port, Bluff 
Harbour, Awarua Bay and Tiwai Point toward the Southland Plains and 

(on a clear day) the hills and mountains beyond. 

Description of visual 

effects 

Should the land based rock disposal option be chosen, the rock 

stockpile will be visible on obviously reclaimed land within the port area 

and adjacent to large tanks. In my assessment it will fit unremarkably, 

into its port / industrial setting. There will be no permanent visual 

effects of the harbour deepening and rock and sediment marine 

disposal works as all will be screened below sea level. There will be 

temporary effects associated with the presence of dredges, and 
intermittent water boil and sediment plume effects associated with 

blasting and dredging. These will be adverse in terms of natural 

character but in the context of the working port, will not be seen as 

inappropriate or unexpected. Water boil effects may be seen as 

features of interest. 

Visual effects 

assessment 

Overall, I assess the magnitude of adverse effects associated with the 

works as very low. 

 

Stirling Point (see Figure 3) 

Relevance of viewpoint  Stirling Point is a popular vantage point and a tourist destination. 

Viewers / Viewer 

sensitivity 

Landscape appreciation is likely to be a prime motivation for visitors 

and I rate viewer sensitivity as high 
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Approx distance to the 

proposed works 

800m 

Existing view 

description  

This is a view across the narrow Bluff Harbour entrance. The rocky 

natural shoreline with associated kelp beds is in the foreground. Across 

the harbour entrance is the low landform of Tiwai Point with the rocky 

point and the sweeping sandy beach of the open coast receding in the 
distance eastward. The large scale industrial elements of the smelter 

and associated stack and wharf are prominent focal points. Of major 

interest is the tidal water of the harbour, often with boats passing. 

Description of visual 

effects 

There will be no permanent visual effects of the harbour channel 

deepening and rock and sediment marine disposal works as all will be 

screened below sea level. There will be temporary effects associated 

with the presence of dredges, and intermittent water boil and sediment 

plume effects associated with blasting and dredging. Given the low 
elevation of the viewpoint, these will not be particularly noticeable. The 

low elevation coupled with the considerable distance to the marine 

disposal sites (1.6km or more) mean that the main effect of the 

disposal activity will be the presence of the dredge vessels.  

These effects will be adverse in terms of natural character but in the 

context of the working port, will not be seen as inappropriate or 

unexpected. Water boil effects may be seen as features of interest. 
The land based rock disposal site is not visible from this viewpoint. 

Visual effects 

assessment 

Overall, I assess the magnitude of adverse effects associated with the 

works as very low. 

 

Top end of Burrows Street, Bluff (see Figure 4) 

Relevance of viewpoint  This viewpoint is considered generally representative of higher 

elevation (and therefore potentially more affected) viewpoints within 

the Bluff residential area. 

Viewers / Viewer Viewers are likely to be mostly local residents. I assess viewer 
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sensitivity sensitivity as generally high given that this viewpoint is representative 

of the outlook from residential dwellings. 

Approx distance to the 

proposed works 

660m 

Existing view 

description  

This is a view across the urban area of Bluff in the foreground to Bluff 

Harbour and Tiwai Point beyond. Key features are the smelter complex 
and its associated long wharf. The open waters of Foveaux Straight 

can also be seen in the distance beyond Tiwai Point. 

Description of visual 

effects 

There will be no permanent visual effects of the proposed works. 

Temporary effects will include the presence of dredges along with 

intermittent water boil and sediment plume effects associated with 

blasting and dredging. Visual effects associated with deposition of 

material will be less due to the greater viewing distance and will include 

the presence of vessels and some visibility of sediment plumes. These 
effects will be adverse in terms of natural character but given the 

working port context, will not be seen as inappropriate or unexpected. 

Visual effects 

assessment 

Overall, I assess the magnitude of adverse effects associated with the 

works as very low. 

 

State Highway 1 near Ocean Beach Freezing Works (see Figure 5) 

Relevance of viewpoint  This viewpoint is on the main highway into Bluff and has been included 

because of the visibility of the proposed land based rock disposal site. 

Viewers / Viewer 

sensitivity 

Viewers will include local Bluff residents, people visiting for work 

related purposes and visitors. Viewer sensitivity / interest in landscape 

quality will vary across these groups. 

Approx distance to the 

proposed works 

440m 

Existing view 

description  

This view is across the Bluff harbour shoreline and sand flats to the 

reclaimed Port land and facilities including stockpiles of bulk goods, 
sheds, light towers, cranes, ships and tanks. On-going reclamation is 
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occurring in an area close to the railway line. 

Description of visual 

effects 

If land based rock deposition takes place, rock will be stockpiled on the 

nearest area of reclaimed land up to approx. 2m in height and covering 

an area of approx. 15,150m2. This will potentially cover an area of 

approx. 150 x 100m, in an area that already has fill stockpiles present. 

There will be visual effects of truck activity associated with the 
transport of rock to the site. The area has a port / industrial character 

including existing large stockpiles (logs and woodchip) and the rock 

stockpile and deposition activity will integrate readily. 

Visual effects 

assessment 

Overall, I assess the magnitude of adverse effects associated with the 

works as very low. 

 

Surface of the water – Bluff Harbour entrance (see Figures 9 - 10) 

Relevance of viewpoint  Figures 9 - 10 are various photographs taken from the ferry to Oban, 

of Bluff Harbour and the area off Tiwai Point to the south. Many locals 

and visitors view the area from boats entering and exiting the harbour 

Viewers / Viewer 

sensitivity 

Viewers will include boat operators and crew engaged in work activities 

associated with the port as well as visitors to Stewart Island. Visitors at 

least, are likely to have high sensitivity to landscape quality. 

Approx distance to the 

proposed works 

Varies from very close to approx. 3km and more to the proposed 

marine rock disposal sites 

Existing view 

description  

Views from the water in the harbour entrance area are varied and 

interesting. Key visual elements include the water itself, the channel 

marker structures and often, boats moored or travelling. To the east, is 

the low landform of Tiwai Point with its long ocean beach receding 

eastward, and the large smelter buildings, stack, and wharf. The pine 

woodlots are also visually dominant elements. To the west is the town 

of Bluff on the lower slopes of Bluff Hill, with the indigenous forest and 
exotic tree and scrub covered slopes above. 

Description of visual The presence of dredges working in the channel and at the sediment 
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effects disposal site along with the possible visibility of sediment plumes at 

times will be the most significant effect, and this will be temporary (it is 

assumed that no vessels will be in the area whilst blasting is taking 

place). Due to the considerable distance to the marine rock disposal 

site, visual effects of vessels in that area and any sediment plumes will 
be less. Given the working port character, dredge presence and 

dredging activity will not appear inappropriate or unexpected. There will 

be temporary adverse experiential natural character effects associated 

with sediment plumes where visible. 

Visual effects 

assessment 

Overall, I assess the magnitude of adverse effects associated with the 

works as very low. 

 

Tiwai Point (see Figure 7) 

Relevance of viewpoint  Tiwai Point and the beach facing Foveaux Straight is the closest land 

based viewing area to the sediment and rock marine disposal sites. 

Public access to this area is controlled by New Zealand Aluminium 

Smelters Ltd and viewer numbers are likely to be low. 

Viewers / Viewer 
sensitivity 

Many visitors to this area are likely to have recreational / landscape 
appreciation motivations. I assess viewer sensitivity as high. 

Approx distance to the 

proposed works 

200m 

Existing view 

description  

This is a view from Tiwai Point along the Foveaux Straight facing 

beach, north-eastward. The Point itself is rocky with flax and native 

shrub vegetation but the beach is sandy and grades back to low 

marram covered dunes. The sea surface is uncluttered by structures 

and the beach and low landform of the Tiwai peninsula recedes into 

the distance. There is a sense of vast space and wildness but natural 
character is modified by the large smelter structures and associated 

elements including modified bund landforms, pine woodlots, navigation 

marker structures and a power line. 

Description of visual There will be no permanent visual effects associated with the proposed 
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effects sediment and rock deposition works but temporary effects will include 

the intermittent presence of dredge vessels and sediment plumes. 

These will detract from the natural values but in the context of the 

adjacent Port and smelter, adverse effects will not be unduly 

significant. 

Visual effects 
assessment 

Overall, and taking into account the temporary nature of the works, I 
assess the magnitude of adverse effects as very low. 

 

Overall assessment – visual amenity effects. 

 

The works proposed will generally have no long term visual effect and the effects during 

the dredging period will be transient, associated with the presence of dredge vessels, 

sediment plumes and occasionally water boil effects from blasting. In the context of the 

working port environment, these will not appear out of place or inappropriate. Longer 

term effects could occur if rock is deposited to the land based site but again, the port / 

industrial character of the setting provides for ready visual integration. Overall, I assess 

adverse visual amenity effects as very low. 

 

 

Assessment against the relevant statutory provisions 
 
Invercargill City District Plan 
 
Objective PORT2Z-O2  
Provision for the operational requirements of port and marine related activities is balanced with 

achieving an acceptable level of amenity for those carrying out activities on neighbouring land. 

 
Comment 

 

This objective will need to be considered if the land based rock disposal option is used. 

In terms of visual amenity, it is my assessment that the rock stockpiles will integrate 

readily in the context of the working port / industrial character. Any adverse effects will 

be very low.  
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Regional Coastal Plan for Southland 
 
Objective 5.1.1 – Preserve natural character 
To preserve the natural character of the coastal marine area 

 

Policy 5.1.1 – Adopt New Zealand Coastal Policy Statement policies 
To adopt the policies contained in Chapter 1 of the New Zealand Coastal Policy Statement in so 

far as they apply to the coastal marine area. 

 

Comment 

 

See comments below with regard to the New Zealand Coastal Policy Statement 2010. I 

note that Policy 5.1.1 refers to the now superseded 1994 NZCPS. 

 
 

Objective 5.2.1 – Protecting outstanding natural features and landscapes 
To protect outstanding natural features and landscapes in the region’s coastal marine area from 

the adverse effects of use, development and subdivision. 

 

Policy 5.2.1 – Outstanding natural features and landscapes 
Identify and protect outstanding natural features and landscapes within the coastal marine area. 

 

Policy 5.2.2 – Geological Sites and Landforms 
Protect the coherence and integrity of the geological sites and landforms listed below: 

G14(b) Bluff hornfels 

 

Policy 5.2.3 – Importance of landscape and natural features to the tangata whenua 
Consult with the tangata whenua and take into account tangata whenua cultural, traditional and 

spiritual values in relation to issues affecting landscapes and natural features. 

 

Comment 

 

The areas proposed for dredging and deposition are not within identified ONFL’s but are 

in close proximity. The geologically significant Bluff hornfels to either side of the Bluff 
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Harbour entrance will not be impacted by the proposed works. It is my assessment that 

given the modified character of the immediate setting of the works and their temporary, 

transient nature, any adverse effects on landscape values will be very low (insignificant). 

 

 
Objective 5.3.1 – Protection of amenity values 
To ensure that the use and development of the resources of the coastal marine area will not have 

significant adverse effects on amenity values, nor on the safety of the public, nor on the 

enjoyment of the coast by the public. 

 

Objective 5.3.3 – Open space 
To recognize, maintain and enhance the contribution that open space makes to the amenity 

values in the coastal environment. 

 

Policy 5.3.110 – Amenity values 
Protect amenity values of the coastal marine area. 

 

Policy 5.3.2 – Open space values 
Maintain and enhance open space values of the coastal marine area. 

 

Comment 

 

It is my assessment that insofar as visual effects are concerned, any adverse amenity 

effects associated with the works will be temporary and of very low significance overall. 

Once the works are complete, there will be no effect of structures or vessels on the open 

space attributes of the Bluff Harbour or Foveaux Straight. 

 
 
Southland Regional Policy Statement 
 
Objective COAST.4 – Natural character 
The natural character of the coastal environment is restored, rehabilitated or preserved. 

 

Policy COAST.2 – Management of activities in the coastal environment 
Ensure adequate measures or methods are utilized within the coastal environment when making 

provision for subdivision, use and development to: 
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(a) protect indigenous biodiversity, historic heritage, natural character, and natural features and 

landscape values; 

(b) maintain or enhance amenity, social, intrinsic, ecological and cultural values, landscapes of 

cultural significance to tangata whenua and coastal dune systems …. 

 

Policy COAST.3 – Protection of the coastal environment 
Ensure that subdivision, use and development activities: 

(a) avoid adverse effects on areas of outstanding natural features and landscapes, and / or 

outstanding natural character; 

(b) avoid significant adverse effects, and avoid, remedy or mitigate other adverse effects on other 

natural features and landscapes and / or natural character in the coastal environment; 

(c) protect and provide for nationally significant, regionally significant, and critical infrastructure, 

including ports and energy projects for the region …. 

 

Comment 

 

See comments below in relation to the NZCPS. 

 

It is my assessment that the adverse landscape and visual amenity effects of the 

proposed works will be of very low significance given the existing modified character of 

the setting, and the temporary and transient nature of the works themselves. 

 

 
Objective LNF.1 – Identification and protection of outstanding natural features and 

landscapes 
Southland’s outstanding natural features and landscapes are identified and protected from 

inappropriate subdivision, use and development. 

 

Policy LNF.4 – Protection of outstanding natural features and landscapes 
Local authorities shall protect outstanding natural features and landscapes from inappropriate 

subdivision, use and development by having regard to the following: 

(a) whether the adverse effects of inappropriate activities on outstanding natural features and 

landscapes are avoided; 

(b) the extent to which the outstanding natural feature or landscape would be modified or 

damaged including duration, frequency, magnitude or scale of any effect; 

(c) the irreversibility of adverse effects on outstanding natural features or landscape values; 

(d) the resilience of the outstanding natural feature or landscape to change; 
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(e) opportunities to remedy or mitigate previous adverse effects on the outstanding natural 

feature or landscape; 

(f) whether the activity will lead to cumulative adverse effects on the outstanding natural feature 

or landscape; 

(g) the relationship of the landscape to the surrounding environment. 

 

Comment 

 

The proposed works are not located within an ONFL but are in relatively close proximity 

to the Bluff Harbour / Awarua Bay ONFL in the Invercargill City District Plan. The 

landscape effects of the dredging and deposition will be temporary and transient in 

nature and will not be inappropriately adverse in my assessment, given the modified 

character of the environment. 

 

 
New Zealand Coastal Policy Statement 2010 
 
Policy 13. Preservation of natural character 
(1) To preserve the natural character of the coastal environment and to protect it from 

inappropriate subdivision, use and development: 

(a) avoid adverse effects of activities on natural character in areas of the coastal 

environment with outstanding natural character; and 

(b) avoid significant adverse effects and avoid, remedy or mitigate other adverse effects on 

natural character in all other areas of the coastal environment …. 

(2) Recognise that natural character is not the same as natural features and landscapes or 

amenity values and may include matters such as: 

(a) natural elements, processes and patterns 

(b) biophysical, ecological, geological and geomorphological aspects; 

(c) natural landforms such as headlands, peninsulas, cliffs, dunes, wetlands, reefs, 

freshwater springs and surf breaks; 

(d) the natural movement of water and sediment; 

(e) the natural darkness of the night sky; 

(f) places or areas that are wild or scenic 

(g) a range of natural character from pristine to modified; and 

(h) experiential attributes, including the sounds and smells of the sea; and their context or 

setting. 
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Comment 

 

It is my assessment that the areas of Bluff Harbour and the Tiwai Point ocean coast 

impacted by the proposed works are not areas of the coastal environment with 

outstanding natural character, and that the project therefore needs to be consistent with 

Policy 13 (1) (b) rather than (a). With regard to this, measures are proposed to mitigate 

adverse natural character effects, and I assess the adverse effects on natural character 

as being low (not significant).  

 

 
Policy 15. Natural features and natural landscapes 
To protect the natural features and natural landscapes (including seascapes) of the coastal 

environment from inappropriate subdivision, use, and development: 

(a) avoid adverse effects of activities on outstanding natural features and outstanding natural 

landscapes in the coastal environment; and 

(b) avoid significant adverse effects and avoid, remedy or mitigate other adverse effects on other 

natural features and natural landscapes in the coastal environment: 

Including by: 

(c) identifying and assessing the natural features and natural landscapes of the coastal 

environment of the region or district, at minium by land typing, soil characterisation and 

landscape characterisation and landscape characterisation and having regard to: 

(i) natural science factors, including geological, topographical, ecological and dynamic 

components; 

(ii) the presence of water including in seas, lakes, rivers and streams; 

(iii) legibility or expressiveness – how obviously the feature or landscape demonstrates its 

formative processes; 

(iv) aesthetic values including memorability and naturalness; 

(v) vegetation (native and exotic); 

(vi) transient values, including presence of wildlife or other values at certain times of the day or 

year; 

(vii) whether the values are shared and recognised; 

(viii) cultural and spiritual values for tangata whenua, identified by working, as far as 

practicable, in accordance with tikanga Maori; including their expression as cultural 

landscapes and features; 

(ix) historical and heritage associations; and 
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(x) wild or scenic values;… 

 
Comment 

 
The dredging and deposition activities proposed are not within areas identified as 

ONFL’s. It is my assessment that they will not give rise to significant adverse effects, 

and that their temporary / transient nature acceptably mitigates adverse effects on 

landscape values. 

 
 
RMA 1991 
 
6. Matters of national importance 
(a) The preservation of the natural character of the coastal environment (including the coastal 

marine area), wetlands, and lakes and rivers and their margins, and the protection of them 

from inappropriate subdivision, use, and development: 

 

(b) The protection of outstanding natural features and landscapes from inappropriate subdivision, 

use and development: 

 

7. Other matters 
(c) The maintenance and enhancement of amenity values: 

(f) Maintenance and enhancement of the quality of the environment: 

 

Comment 

 

In my assessment, the adverse effects of the proposed dredging and deposition works 

on natural character at Bluff Harbour and offshore at Tiwai Point, will be no more than 

low. No outstanding natural features and landscapes are impacted directly, and adverse 

effects on landscape and visual amenity values will be very low. 
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Conclusion  
 
Two different landscape / seascape character areas are impacted by the proposed 

capital dredging works. These are Bluff Harbour (and specifically, the harbour entrance 

and port area), and the Foveaux Strait coastline adjacent to Tiwai Point just east of the 

Bluff Harbour entrance. 

 

The proposed capital dredging works will impact the Bluff Harbour area through further 

blasting and dredging of the channel and port berth areas, along with possible land 

based rock disposal; whilst the Tiwai Point ocean coast area is the site for the proposed 

sediment and rock disposal to sea. The e3 Scientific report outlines a suite of mitigation 

measures designed to minimize adverse effects on the marine ecology. 

 

The entrance and port area of Bluff Harbour is significantly modified and the coastal 

environment in this area (both terrestrial and marine) has been assessed as having a 

moderate - low natural character rating overall. The natural character effects of the 

proposed works have been assessed as adverse / low. This rating takes account of the 

proposed mitigation measures, and reflects the already significantly modified character 

of the area, the temporary nature of many of the effects of the proposed works, and the 

proven resilience and ability to recover from disturbance, of the marine species in the 

area. 

 

The Tiwai Point ocean coast area is also significantly modified but less so than Bluff 

Harbour, and the coastal environment in this area (both terrestrial and marine) has been 

assessed as having a moderate natural character rating overall. The natural character 

effects of the proposed works have been assessed as adverse / low. This rating reflects 

the existing modest ecological values in this high energy marine environment, the 

considerably modified character of the terrestrial environment, the positive habitat 

diversity effects associated with rock disposal, the proven low impacts of previous 

sediment disposal and the temporary nature of many of the effects of the proposed 

works. 

 

Given the levels of modification, neither the Bluff Harbour entrance and port, nor Tiwai 

Point ocean coast areas have outstanding or other recognized landscape significance. 
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The landscape and visual amenity effects of the proposed development have been 

assessed as adverse / very low in both cases. These ratings reflect the minimal and 

temporary nature of the visual effects of the proposed development, and in the case of 

Bluff Harbour, the low sensitivity / high capacity to absorb change of the landscape due 

to the existing port character. 

 

It is my conclusion that the proposed capital dredging works are consistent with the 

statutory provisions relevant to natural character, landscape and visual amenity effects. 

 

 

 

 

 

Mike Moore 

Registered NZILA Landscape Architect 
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Executive Summary 

Styles Group has been engaged by South Port Limited to undertake an acoustic assessment 
to inform the resource consent application to authorise drilling and blasting as part of a 
capital dredging project. This report describes the modelling of the underwater acoustics that 
has been undertaken to inform the Cawthron Institute and e3 Scientific of the potential 
adverse effects on marine mammals and fish. The assessment of the actual or potential 
effects on fish and marine mammals are contained entirely within the reports from Cawthron 
or e3 Scientific. 

With no specific guidance on underwater noise effects criteria in New Zealand, the adoption 
of overseas standards and peer-reviewed research is common place. The marine mammal 
acoustic technical guidance (revised in 2018) from the National Marine Fisheries Service of 
the U.S. Department of Commerce has been used extensively around New Zealand and 
around the world for underwater noise assessments. We have therefore adopted the 
thresholds set out in that guidance for marine mammals in this assessment. Peer-reviewed 
guidelines on the effects on fish are scarce, with international assessments based more 
commonly on peer-reviewed research. This is also the case in New Zealand and we 
therefore relied on overseas thresholds to establish the potential zones of mortality in fish – 
specifically those released by the Department of Fisheries and Oceans of the Canadian 
Government and the ANSI-accredited guidelines by Popper et al. (2014). The Canadian 
guidelines provide a single overpressure threshold by which mortality has been shown to 
occur in fish, while the ANSI-accredited guidelines prescribe a range of peak pressures. 

Eight marine mammal species have been identified as occurring inside and around the Bluff 
Channel and can be broken down into four functional hearing groups: Low-frequency (LF), 
Mid-frequency (MF) and high-frequency (HF) cetaceans, and Otariid pinnipeds (OW). As the 
assessment concerns only physiological effects, the existing soundscape and ambient sound 
levels were not required to be characterised at this time and no passive acoustic monitoring 
has been undertaken.  

Predicted noise emissions from the rock drilling and blasting were evaluated in terms of 
critical distances for injury (PTS) and temporary threshold shifts (TTS). The key methods 
used to assess these two effects on marine mammals were equations derived from ray 
theory and long-range propagation modelling based on parabolic equations and ray tracing. 
The same methods were used to evaluate mortality ranges for fishes, in addition to the 
models outlined in the Canadian Guidelines for the use of explosives in or near Canadian 
fisheries waters. 

Three blasting scenarios have been assessed, all based on the use of trinitrotoluene (TNT) 
explosive. The first scenario (Scenario 1) comprises 50 10kg charges loaded 2.5m below the 
seafloor. The second scenario (Scenario 2) 60 15kg charges loaded 3.5m deep. The third 
scenario (Scenario 3) comprises 10 25 kg charges loaded at a depth of 5.0m and 20 15 kg 
charges loaded at a depth of 3.5 m.  



 

PHYSIOLOGICAL EFFECTS ON MARINE MAMMALS AND FISH | BLUFF HARBOUR CHANNEL | 20 
NOVEMBER 2020 

2 

 

PTS in marine mammals from the confined blasting is expected to occur at a limited range 
from the blast site. The critical ranges can be generally described as follows: 

x The greatest radius for PTS effects is for the HF cetacean hearing group (Hector’s 
dolphins).  The largest PTS radius is a maximum of 790m (for Scenario 1), 830 
(Scenario 2) and 841m (Scenario 3).  

x LF-cetaceans (including humpback and southern right whales) were the second most 
sensitive to the noise from blast events, with a PTS radius up to a maximum of 630m 
(Scenario 3).  

x The smallest PTS radius is for the otariid pinnipeds (NZ fur seals and NZ sea lions) 
with a PTS radius of 107m (Scenario 2).  

The radius for TTS effects extend well beyond that of PTS – up to 2,001m for LF-cetaceans 
in Scenario 3. That TTS zone shrinks when using lower charge weights.  For example, the 
TTS radius is 1,632m for Scenario 1 (10kg charges). 

Peak pressures from the blasting exceeding the lowest threshold for mortality in fishes of 100 
kPa is expected to occur inside a radius of 16 – 77m (Scenario 1); 20 – 82m (Scenario 2); 
and 26 – 85m (Scenario 3). These ranges decrease to 9 – 65m (Scenario 1); 11 – 68m 
(Scenario 2); and 14 – 71m (Scenario 3) when the mortality threshold increases to 282 kPa. 
These ranges decrease again when relying on the least conservative threshold of 501 kPa 
(Lpk 234 dB re 1 µPa) to give mortality ranges of 6 – 57m (Scenario 1); 7 – 60m (Scenario 
2); and 9 – 63m (Scenario 3). The variation in mortality zones within each scenario is due to 
variation in the two methods used to model the pressure wave.  

Mortality associated with the percussive rock drilling for fishes is not expected due to the 
lower source levels, even if percussive drilling was to occur all night. 
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1.0 Introduction 

1.1 Background 

Styles Group has been engaged by South Port NZ Limited to undertake an acoustic 
assessment to inform the resource consent application to authorise drilling and blasting as 
part of a capital dredging project. South Port NZ Ltd is proposing to undertake the capital 
dredging works to increase the depth of the Bluff Harbour entrance channel by 0.75 – 1m. 
The proposal will involve the removal of isolated rock features from within the channel and 
deepening works to achieve a constant navigable channel width. 

A full description of the proposed activity is provided in the Assessment of Environmental 
Effects (AEE).  

Underwater noise pollution from various marine civil engineering activities (among other 
sources of noise such as vessels, naval sonar etc) is a known stressor for marine mammals, 
fish and invertebrates (Jones 2019; Slabbekoorn et al. 2010). Underwater blasting, rock 
drilling and dredging are known sources of underwater noise commonly required to be 
assessed and managed as part of the environmental impact assessment process (Faulkner 
et al 2017).  

1.2 Potential Noise Receivers 

A total of eight species of marine mammals have been identified by Cawthron as potential 
receivers. Those are southern right whales, Hector’s dolphins, bottlenose dolphins, dusky 
dolphins, humpback whales, killer whales, New Zealand fur seals and New Zealand sea 
lions. Several species of fish have also been identified, with most concern for species that 
are demersal or benthic.  

1.3 Scope of this Assessment  

The scope of this assessment is to model the underwater rock drilling and confined blasting 
noise to assess the potential extent of PTS and TTS in marine mammals, and mortality in 
fishes. 

The assessment of the onset of behavioural effects, auditory masking and audibility ranges 
and the assessment of the effects of the dredging itself were outside the assessment scope 
but can be addressed in the future if required. 

This report informs the assessment of effects on marine mammals (provided by the 
Cawthron Institute (Childerhouse 2020)) and fish (provided by e3 Scientific (Miller & Davis 
2020)) by providing the critical distances within which the potential onset of TTS and PTS (for 
marine mammals) or mortality (for fish) may occur. Cawthron and e3 Scientific discuss the 
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results of the acoustic modelling and impact zones in the context of the literature and 
relevant regulatory framework, along with recommended monitoring and mitigation.  

 

 
Figure 1: Map showing the Bluff Port Zone, taken from the Regional Coastal Plan, Appendix 3, 
Map 9c. The Bluff channel has been identified as the location where the proposed rock drilling 

and blasting is to occur. 
 

 

 

 

Bluff 
Channel 
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2.0 Noise Modelling: Methodology 

2.1 The Modelled Area 

Modelling was undertaken within and around the Bluff Harbour Channel, where the proposed 
rock drilling and confined blasting is to occur (please refer to Figure 1). The extent of the 
modelled area is shown in Figure 2.  

 

 
Figure 2: Map showing the modelled area (represented by the green square).  

Imagery was downloaded from the ArcGIS Hub (accessed from 
https://hub.arcgis.com/datasets/3530fc745c6b47bf86eeb0dc99e2deb0_0?geometry=129.314%2C-

72.230%2C-140.686%2C16.484) 

 

2.2 Sound Sources 

2.2.1 Overview of confined blasting scenarios 

The proposed blasting will be undertaken using bulk emulsion explosives of varying charge 
weights and burial depths. Since details of the actual blasting are not yet confirmed, three 
blasting scenarios were run, as recommended by Red Bull Powder.  These are:  

x Scenario 1 - 50 bore holes (each containing a set charge below the first metre of the 
bore hole) with 10 kg charges loaded at a depth of 2.5m;  

x Scenario 2 - 60 bore holes with 15kg charges loaded at a depth of 3.5m; and  
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x Scenario 3 - 30 bore holes with 20 of them containing 15kg charges loaded at a depth 
of 3.5m and the remaining 10 containing 25kg charges loaded at a depth of 5.0m.  

The bore hole layout is presented in Figure 3, with a maximum of 12 charges set along 5 
lines. Detonation between charges along each line is 20ms, with 70ms delay between lines. 
Detonation of all set charges within a scenario is referred to as a blasting event.  

 
Figure 3: Schematic diagram showing the positioning of each blast within each scenario 

considered in this assessment.   

 



 

PHYSIOLOGICAL EFFECTS ON MARINE MAMMALS AND FISH | BLUFF HARBOUR CHANNEL | 20 
NOVEMBER 2020 

7 

 

2.2.2 Confined blasting 

Measurement data for this study was based on explosive trinitrotoluene (TNT) in all of the 
three blasting scenarios, which is more powerful than the bulk emulsion explosive1. The 
characteristics of blasting are generally ignition of explosives in drilled boreholes, ejection of 
energy into the surrounding substrate and propagation of sound energy/pressure through the 
seafloor and water column. The shock wave generated by detonating the explosive inside 
the borehole generally consists of three parts: (1) the explosive stress wave; (2) the seismic 
action resulting in the rapid expansions of the explosive materials; and (3) the water action 
resulting in the propagation of seismic waves and the reflection of the shock waves in 
shallow water (Hao & Liu 2013). The acoustic radiation from the explosion through the 
seafloor and into the water column can be considerable under certain conditions (Richardson 
et al. 1995; Thomsen 2009) and sound pressures can be substantial (Greene & Moore 
1995).  

Underwater blasting is a relatively common activity in marine civil engineering (Nedwell & 
Thandavamoorthy 1992).  However, measured data characterising the structure of the 
pressure wave from a confined explosion near the source within the adjacent water column 
are scarce. Studies comparing the received pressure levels from confined and waterborne 
explosions have been undertaken, presenting a wide range of results. For example, peak 
pressure of a waterborne shock wave from a confined explosion inside a borehole was 
approximately 6% of the energy from the same charge that was detonated in the water 
column (Nedwell & Thandavamoorthy 1992). However, other assessments have assumed 
30% (Nedwell 1989) or even 40% (Polglaze & Wright 2011), due to changes in the 
surrounding substrate.   

Powell (1995) presented an equation that provides a more robust estimate of peak pressure 
in the water column from a confined explosion: 

𝑃 = 5.24 × 10
/

 N / m2 (eq. 1) 

where 휀 is the bottom attenuation coefficient, α is the attenuation coefficient in water, W is the 
charge weight (in kg), a is the distance above the seabed, b is the depth below the seafloor 
that the charge is buried and r is the slant range between source and measurement point). 

The bottom attenuation coefficients were based on basalt rock (Jensen et al. 2011), and the 
water attenuation was calculated from François & Garrison (1982a,b) for just above the 
borehole. The use of this equation results in Lpk levels near the source (just above the 
borehole) of: 

x 270.6 dB re 1 µPa @ 1m for Scenario 1;  

x 270.9 dB re 1 µPa @ 1m for Scenario 2; and  

 
1 Personal correspondence with Nick Bastow from Red Bull Powder Company. 
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x 271.2 dB re 1 µPa @ 1m for Scenario 3. 

The validity of this equation is generally limited to within the near-field of the explosion, which 
has been suggested to be R0 = 4.76W1/3 (Gaspin 1983), after which long-range propagation 
modelling is required.  

2.2.2.1 Rock drilling 

Percussive drilling has been modelled to determine the potential physiological effects. The 
source spectrum of the percussive rock drilling is based on measurements from Ward 
(2015), Willis et al. (2010), Erbe & McPherson (2017) and Barham (2017). The source 
spectrum is provided in Figure 4. 

 
Figure 4: Plot showing the source spectrum of the percussive rock drilling. 

2.3 Bathymetry 

Sound propagation within coastal waters typically follow a normal mode whereby a sound 
wave of a particularly wavelength moves sinusoidally through an acoustic waveguide (i.e. the 
water column or seafloor) (Jensen et al. 2011). However, sound propagation in shallow water 
is highly influenced by boundary effects and the extent of those effects is related to water 
depth, as well as the seafloor and surface roughness. Bathymetry data is therefore critical for 
any range-dependent propagation model.  

The bathymetry dataset was provided by Calypso Science and Oceanum (Figure 5) and was 
the same dataset used for the hydrodynamic modelling (Zyngfogel 2020). A full description of 
the bathymetry dataset and how it was obtained is provided by Zyngfogel (2020) and is made 
up of multiple sources (including the updated survey data from May 2020 from within the 
Bluff Channel).  
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Figure 5: Bathymetry raster used in the acoustic modelling.  

Imagery was downloaded from the ArcGIS Hub (accessed from 
https://hub.arcgis.com/datasets/3530fc745c6b47bf86eeb0dc99e2deb0_0?geometry=129.314%2C-

72.230%2C-140.686%2C16.484) 

 

2.4 Sea-floor Composition 

The composition of the seafloor and sediments has a direct influence on the sound 
propagation as part of the ocean acoustic medium. Sediment type and seafloor roughness 
also influences the boundary effects through sound absorption, changes to compression 
wave velocities and reflections. These factors mean that the sound field at any given location 
from the sound source can be highly variable due to changes in the seafloor compositions 
and geoacoustic properties. These factors can also mean the arrival times between the 
signal’s multi-paths can also vary (which is also highly influenced by bathymetry). For 
waterborne signals, the surface layer of the seabed is more important, but for confined 
signals from within the seabed (such as the case with confined explosions), the depth of the 
sediment layers are also of particular relevance, as the compression wave ‘leaks’ into the 
adjacent water column. For the confined blasting and rock drilling, the required geoacoustic 
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model would therefore be a three-dimensional matrix with the surface layer being the 
seafloor and water column interface and subsequent layers containing the depth-dependent 
compression wave speeds and densities. After an extensive literature review and 
correspondence with the project ecologists and hydrodynamic modellers, only the surface 
layer (down to 20cm) is well understood as core-samples were undertaken for benthic 
ecology studies (Figure 6). Within the Bluff Channel itself, the bedrock depths and type are 
relatively well understood, with attenuation coefficient values being used from Jensen et al. 
(2011). Beyond the Bluff Channel, however, sediment layers of 2m thickness were assumed, 
based on the sediments types from Stevens & Clarke (2004). A shape file containing 
sediment-type data was also provided by South Port NZ Limited, with extraction of data into 
MATLAB using ArcMap GIS software. The sediment types within the Bluff Channel and 
surrounding areas are provided in Figure 7 and geoacoustic properties used are given in 
Table 1.  

 

Table 1: Geoacoustic properties for various sediment types within the project area. 

Sediment Type Density 
(kg/m3) 

Compressional wave 
velocity (m/s) 

Absorption 
(dB / lambda) 

Sand-silt-clay 1600 1560 0.20 

Sand-silt 1700 1605 1.0 

Silty sand 1800 1650 1.1 

Very fine sand 1900 1680 1 

Fine sand 1950 1725 0.8 

Coarse sand 2000 1800 0.9 

Gravel 2000 1800 0.6 

Basalt 2700 5250 0.1 
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Figure 6: Map showing tracks where side-scan sonar was used to study the seafloor surface by 

Cawthron Institute, and core sample locations (60mm cores taken to a depth of 100mm) 
(Stevens & Clarke 2004).  

Figure taken directly from Stevens & Clarke (2004). 
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Figure 7: Map showing the seafloor surface sediments. Figure taken from Stevens & Clarke 

(2004). 



 

PHYSIOLOGICAL EFFECTS ON MARINE MAMMALS AND FISH | BLUFF HARBOUR CHANNEL | 20 
NOVEMBER 2020 

13 

 

2.5 Sound Speed Profiles 

The speed of sound underwater is dependent on the temperature, density (salinity) and 
depth. Within the Bluff Channel and surrounding areas, the shallow waters experience good 
mixing throughout the year. This mixing of the water column means there is no thermocline 
or halocline within Bluff Channel or surrounding areas and therefore the sound speeds 
throughout the year are not depth-dependent. Seasonal variation in the propagation 
environment is therefore not expected, since the temperature and salinity profiles do not 
change between seasons. The sea surface temperature also remains relatively consistent 
throughout the year due to the high flow rates preventing significant warming at the surface. 
The slight fluctuations in surface temperature throughout the year do not give rise to any 
material differences in the sound speeds. The flow rates and directions were also 
incorporated into the propagation modelling, with those data being taken from the 
hydrodynamic models from Calypso Science and Oceanum (Zyngfogel 2020).  

2.6 Propagation Modelling 

The underwater noise modelling was simply defined as  

𝑆𝑃𝐿 (𝑅) =  𝑆𝐿 − 𝑃𝐿 (𝑅) (eq. 2) 

where SPLfreq at distance R is the predicted sound pressure level for some frequency, SLfreq 
is the source level at that frequency and PLfreq is the propagation loss over distance R for that 
frequency. The PL was determined using the fully range-dependent parabolic equation (PE) 
method using RAMGeo or PE Solver in dBSea (for comparison, the more conservative of 
which was relied upon2) for a below-seafloor source, or ray theory (Bellhop, or Ray Solver in 
dBSea) for higher frequencies (up to 128 kHz) at a source position that was 1 metre above 
the seafloor (0.5m depth resolution, 5m step sizes, 36 radials, Figure 8). Since the ray trace 
model is based on Snell’s Law, it is applicable if a signal’s wavelength is much less than the 
layer in which it is propagating. Therefore ray tracing was only done for frequencies above 
1.6 kHz (based on the depth of the Bluff Channel since no halocline or thermocline present). 
The PL for three frequencies inside each 1/3 octave band between centre frequencies 32Hz 
and 128kHz were calculated so to reduce the computation time while still maintaining 
sufficient frequency resolution for the required M-weighting functions. Those three 
frequencies inside each band were then averaged to provide a single 1/3 octave band value 
since the source spectra for the rock drilling and blasting were in 1/3 octaves. 

 

 

 
2 The two software were compared due to the reliability of RAMGeo for sound sources below the seafloor (the 
MATLAB environment allows for a more bespoke approach with slight changes in the calculations allowed), while 
dBSea was used to be consistent with other assessments around New Zealand. Both models have been ground 
truthed in New Zealand and overseas.  
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Figure 8 Map showing the 36 radials that the propagation modelling was undertaken along (top 

panel) and the corresponding depths of each transect (bottom panel).  
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2.7 Physiological Effects Modelling for Marine Mammals and Fish 

The overall objective of the acoustic modelling is to provide the acoustic footprint of the 
blasting and rock drilling noise in order to inform an assessment of the potential impacts on 
marine mammals and fish. The physiological effects (TTS/PTS or mortality) reported below 
are discussed in the assessment of effects on marine mammals (please refer to 
Childerhouse (2020)) or the marine environment from e3 Scientific (please refer to Miller & 
Davis (2020)). We have provided advice to the Cawthron Institute and e3 Scientific regarding 
underwater noise effects and, for conciseness, those impacts and recommendations are not 
discussed herein. However, the methods used to reach those noise effects conclusions and 
recommendations are provided here, as well as an overview of the results.  

When a marine mammal or fish receiver is exposed to high noise levels over an extended 
period of time, or a very high noise level for a short period of time, the cells within the inner 
ear begin to fatigue and become less sensitive. Therefore, a change in the receiver’s hearing 
threshold occurs and the degree at which those thresholds change is referred to as a 
threshold shift. If hearing returns to normal after a certain time post-exposure, the threshold 
shift is temporary (i.e. TTS), but if not, then it is a permanent threshold shift (i.e. PTS). The 
amount of threshold shift depends on the exposure to the noise – i.e. it’s duration, rise times, 
duty cycles, sound pressures within the receiver’s critical bandwidths’ and of course the 
overall energy or peak energy (as in the case for explosions). The assessment methodology 
and criteria applied to establishing the zones for both TTS and PTS for marine mammals and 
mortality in fishes are provided below. 

2.7.1 Marine Mammals 

The noise criteria used for the establishment of PTS/TTS radii for marine mammals was from 
NMFS (2018), which has been used extensively around New Zealand for underwater noise 
assessments. NMFS (2018) prescribes criteria for the potential onset of either PTS or TTS 
effects in both peak pressure (Lpk) or sound exposure level (SEL) (termed a duel-metric 
thresholds), whichever is higher at the source (please see Table 2). The SEL metric is 
commonly used for assessing impulsive signals as it can incorporate the energy from 
multiple signals and the overall exposure duration that a marine mammal receiver would 
experience. The number of blasts, and delay between blasts, for each blasting event can 
therefore be incorporated to calculate a cumulative SEL (SELcum), unlike for the Lpk. 
Similarly, the duration of the rock drilling (in seconds over a 24 hour period) can also be 
incorporated to obtain the SELcum for comparison with the relevant criterion. In the case of 
multiple explosions (in this case up to 60 blasts in a short duration), the duel-metric is 
particularly relevant as sometimes the SELcum values can be higher than Lpk levels for 
some marine mammal functional hearing groups, and therefore both must be considered. 
The relationship between SEL and Lpk is complex in shallow waters as the multi-paths 
arriving at a marine mammal receiver vary in space (i.e. azimuths) and time (as the 
interaction of the sound wave with the bottom and surface change the timing of the path’s 
arrival). While field data can provide best-fit curves between the two metrics, it is still a 
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limiting assumption that requires consideration and careful use. Based on measurements 
undertaken by Curtin University in Perth, Australia, Duncan & McCauley (2009) presented a 
relationship between Lpk and SEL as SEL = K3 x Lpk, that has seen uptake in several 
commercial applications involving blasting in Australia and the United Kingdom. A more 
recent study by Soloway & Dahl (2014) specifically investigated the relationship between Lpk 
and SEL for shallow water explosions, and these studies provided the basis for SEL 
calculations in this assessment.  

  

Table 2: NMFS (2018) auditory threshold criteria for the functional hearing groups relevant to this 
consent application. 

Functional 
Hearing Group 

Non-Impulsive Impulse 

TTS 
Threshold  

PTS 
Threshold  TTS Threshold  PTS Threshold 

SEL* 
(weighted) 

SEL* 
(weighted) 

SEL* 
(weighted) 

Peak SPL 
(unweighted) 

SEL* 
(weighted) 

Peak SPL 
(unweighted) 

LF 179 199 168 213 183 219 

MF 178 198 170 224 185 230 

HF 153 173 140 196 155 202 

OW 199 219 188 226 203 232 
*Cumulative sound exposure level. 

 

Unlike Lpk, the SEL criteria are to be cumulative over a 24 hour period and M-weighted. 
Therefore the spectral content is important. For this purpose, a reference spectrum was 
generated considering the measurements from Gadoury (2010) and Hall (2010) (Figure 4). 
This was because measurement data for confined explosions inside geomorphic rock were 
not readily available and data from waterborne explosions is expected to differ – therefore 
was not entirely relied on but instead used only for comparison. The propagation modelling 
was undertaken for the 1/3 octave spectrum (for three frequencies inside each 1/3 octave 
band) to take into account frequency-dependent propagation. This was done for low-
frequency (LF), mid-frequency (MF), high-frequency (HF) cetaceans and otariid pinnipeds 
(OW) functional hearing groups as defined by Southall et al. (2007, 2019), NMFS (2018). 
The cumulative SEL over a 24-hour period was then calculated for each of the three 
scenarios outlined in Section 2.2.1, by adjusting the SEL of the noise-field from a single 

 
3 Set at 0.8859. 
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explosion by 10Log10(n), where n is the number of blasts per day. The M-weighted 
cumulative SELs were then compared to the NMFS (2018) thresholds, along with the 
unweighted Lpk values, for the potential onset of PTS and TTS in each of the functional 
hearing groups. 

 
Figure 9: Plot showing the source spectrum of each explosion which is scaled depending on 

the calculated Lpk levels for each blasting scenario.  

The reference spectrum was from measurement data of similar depths (approximately 10m) to the 
Bluff Channel. 

 

The impulse of the shock pressure wave can be calculated and modelled, with some studies 
investigating the effects of blasting noise on marine mammals as a function of impulse (for 
example, Fetherston et al. 2014; Dzwilewski & Fenton 2003; Keevin & Hempen 1999; Hill 
1978; Goertner 1982). The impulse is defined as the time integral of the pressure wave 
through the largest phase of the waveform (CSA 2004), measured in Pascal seconds (PaS): 

𝐼( ) =  ∫ 𝑃(𝑡)𝑑𝑡 (eq. 3) 

where I is the impulse, P is the acoustic pressure, in Pascals, of the shock wave at time t. It 
should be noted that the integration time for the impulse is relatively unstable in shallow 
water environments where it is then based on the time difference between the arrival time of 
the direct path and the surface reflection (CSA 2004). Other times, the T90 duration of the 
pressure wave is used. For this assessment, however, the criteria required to be used 
(NMFS 2018) prescribes TTS/PTS zones based on Lpk and SEL and therefore the impulse 
of the shock pressure was not evaluated for assessing the physiological effects in this case.  

For the rock drilling, the SELcum levels were calculated by adjusting the range-dependent 
SPLs (root-mean-squared, RMS) values by the time adjustment (this case assumed to be the 
12 hours between 6am and 6pm (i.e. a whole day)).  
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2.7.2 Fish 

Noise exposure criteria for fish are far more varied in their usefulness than for species with 
statutory protection, such as marine mammals (Popper & Hawkins 2017). Data that 
establishes the expected severity of a certain effect following the exposure to some pressure 
level are scarce.  There a few criteria that have experienced some uptake by regulators 
overseas (such as Woodbury & Stadler 2008) but have their limitations (see Popper & 
Hawkins 2017). One of the only peer-reviewed guidance for onset of potential noise effects 
(from a range of sources) on fishes is the ANSI-accredited report from Popper et al. (2014) 
(referred to in this report as the ANSI-accredited guidelines), which provide SELs and Lpk 
levels required to elicit various responses (physiological (including injury), behavioural and 
auditory masking). This guidance also provides criteria for explosions, as peak sound 
pressures only. The ANSI-accredited guidelines from Popper et al. (2014) do provide useful 
guidance (within the limitations and constraints) in gauging the spatial extent of potential 
injury and the criteria are provided as a decibel range (with the potential onset of mortality or 
fatal injuries above Lpk 229 – 234 dB re 1 µPa). 

While thresholds are a good starting point, noise criteria for fishes should consider the 
biological significance of sound exposure – this is also true for marine mammals (Hawkins et 
al. 2020). The biological significance of the sound exposure relates to whether the animal 
experiences an adverse effect in its life, i.e. is the invasive sound likely to cause significant 
physical, chemical or biological responses that have real consequences for the net fitness of 
the individual or population (Hawkins et al. 2020). The only effect that can be directly linked 
to such an impact is mortality and is therefore the key concern that we have assessed. Other 
biologically significant effects include TTS, PTS, sub-lethal injuries, behavioural and auditory 
masking, but the relationship between the severity of those effects and exposure to noise is 
data deficient and still a research question (Hawkins et al. 2020). They have therefore fallen 
outside the scope of this assessment. 

The compressive shock wave from an explosion having a sharp rise to high peak pressure 
followed by the rapid decompression to below ambient pressure is what causes injury in 
fishes (with mortality as a latent effect if not immediate). The extreme pressure differential 
over a very short time frame has most effect on a fish’s swim bladder, though other internal 
organs can also rupture and haemorrhage (Wright & Hopky 1998). Earlier research by Wright 
(1982) has shown an overpressure in excess of 100kPa (Lpk of 220 dB re 1 µPa) will result 
in these injuries, while Popper et al. (2014) discuss research behind mortality thresholds 
between Lpk 229 and 234 dB re 1 µPa. The 100kPa overpressure threshold is the adopted 
limit within the Canadian guidance Guidelines for the Use of Explosives In or Near Canadian 
Fisheries Waters (Wright & Hopky 1998). The Canadian guidance is discussed in CSA 
(2004), Popper et al. (2014), Hawkins & Popper (2015). Given the wide range of thresholds 
between research studies, and the most recent review paper by Hawkins et al. (2020) 
maintaining the current state of knowledge does not alter the recommended thresholds in the 
ANSI-accredited guidance by Popper et al. (2014), we have compared the mortality ranges in 
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fishes between both the Canadian (Wright & Hopky 1998) and ANSI-accredited guidance 
(Popper et al. 2014).  

Please note that the Canadian guidance provides the equations to be used in assessing the 
range within which the 100kPa threshold is exceeded, while the ANSI-accredited guidelines 
do not. We have therefore calculated the zones using those equations in the Canadian 
guidelines, as well as the same method used for the marine mammals (the equations from 
Powell (1995) and the PE model). The same thresholds are used for both methods so to 
provide a comparison. 

Neither the Canadian nor the ANSI-accredited guidance provides any size-dependent 
thresholds for fishes, with the thresholds being of a more general nature. This is worth noting 
since lethality of the shock wave can be related to the size of the fish (Yelverton et al. 1975). 
It is important to note that for all these criteria it is the sound pressure being assessed rather 
than particle motion, for which many species of fish are more sensitive to.  Relating particle 
motion thresholds to some response is still a research question (Hawkins et al. 2020), though 
the Canadian guidelines do provide thresholds for fish larvae and eggs – which are outside 
the scope of this assessment.  

3.0 Noise Modelling: Results 

All modelling results are provided in Appendix B, with the key results summarised below.  

3.1 Marine Mammals 

3.1.1 Blasting 

Both PTS and TTS risk can be expected to occur within a limited range from the site of each 
blasting event for all functional hearing groups. The specific ranges vary depending on the 
species and are provided in Table 3 and Figures 10 through 12 in Appendix B.  

For all blasting scenarios, the furthest ranges for PTS were for the HF functional hearing 
group (i.e. Hector’s dolphins), falling between 790m (Scenario 1) and 841m (Scenario 3). 
However, the TTS effects ranges are furthest for the low-frequency cetacean functional 
hearing group for all scenarios – between 1632m (Scenario 1) and 2001m (Scenario 3). This 
is due to the blasting sound signature being predominately low frequencies, which strongly 
overlap the frequencies that LF cetaceans are most sensitive to. 
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Table 3: Ranges for the potential onset of permanent threshold shift (PTS) and temporary 
threshold shift (TTS) for the four functional hearing groups of cetaceans. 

 
The yellow highlighted cells show the maximum distance of the two metrics (Lpk and LE), which is the 
distance to be used as stipulated in the NMFS (2018) guidance. 

Scenario 
Functional 

Hearing 
Group 

Impact 

Peak Pressure  

(Lpk,flat) 

Cumulative Sound 
Exposure Level  

(LE,M-weighted,24h) 

PTS TTS PTS TTS 

1 

LF 191 257 427 1632 

MF 68 170 263 1096 

HF 790 1405 188 787 

OW 17 31 67 467 

      

2 

LF 248 323 430 1704 

MF 110 204 345 1607 

HF 830 1449 202 1002 

OW 63 183 107 711 

      

3 

LF 259 355 639 2001 

MF 152 222 286 1246 

HF 841 1470 275 1405 

OW 75 166 80 599 
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3.1.2 Rock drilling 

The percussive drilling, occurring between 06:00hrs and 18:00hrs, the rock drilling is not 
expected to induce PTS or TTS beyond 1m due to the M-weighted SELcum levels being 
below the required noise thresholds4. 

3.2 Fish 

The specific ranges within which mortality can occur for each of the blasting scenarios are 
provided in Table 4. 

Peak pressures from the blasting exceeding the 100kPa threshold is expected to occur 
inside the following ranges: 

x 16 – 77m for Scenario 1; 

x 20 – 82m for Scenario 2; and 

x 26 – 85m for Scenario 3. 

Peak pressures from the blasting exceed the 282kPa (Lpk 229 dB re 1 µPa) inside the 
following ranges: 

x 9 – 65m for Scenario 1; 

x 11 – 68m for Scenario 2; and 

x 14 -71m for Scenario 3. 

Peak pressures from the blasting exceed the 501kPa (Lpk 234 dB re 1µPa) inside the 
following ranges: 

x 6 – 57m for Scenario 1; 

x 7 – 60m for Scenario 2; and 

x 9 – 63m for Scenario 3. 

Variations in these ranges within each scenario are due to the differing models used to 
calculate them (Table 4). 

Mortality associated with the percussive rock drilling for fish is not expected based on the 
continuous sound criteria in the ANSI-accredited guidelines from Popper et al. (2014). 

 

 

 
4 Those thresholds being the NMFS (2018) thresholds for LF-, MF-, HF- and OW functional hearing groups. 
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Table 4: Ranges within which the potential for mortality in fishes is expected for each of the 
blasting scenarios. 

  Mortality range (metres) 

Method Threshold Scenario 

Lpk kPa 
1 

W=10kg, Zs = 2.5m 

2 

W=15kg, Zs = 3.5m 

3 

W=25kg, Zs = 5.0m 

Wright & 
Hopky (1998) 220* 100* 16 20 26 

 229† 282† 9 11 14 

 234† 501† 6 7 9 

Powell (1995) 
+ PE 220* 100* 77 82 85 

 229† 282† 65 68 71 

 234† 501† 57 60 63 

* Threshold value from Canadian guidelines (Wright & Hopky 1998). 

† Threshold value from the ANSI-accredited guidelines (Popper et al. 2014). 

4.0 Summary 

Styles Group has been engaged by South Port NZ Limited to undertake an acoustic 
assessment to inform the resource consent application to authorise drilling and blasting as 
part of a capital dredging project. The specific noise effects assessed were physiological only 
(TTS/PTS) for marine mammals and mortality in fishes. Three blasting scenarios were 
modelled of varying charge weights (between 10 and 25 kg) and burial depths (between 
2.5m and 5.0m). 

The potential for marine mammals’ to experience some form of hearing threshold shift (either 
TTS/PTS) can be expected within a finite range from the confined blasting.  The critical 
ranges from the blasting within which PTS is a risk were furthest for the high-frequency 
cetaceans, reaching 841m (Scenario 3, max charge weight of 25kg). Low-frequency 
cetaceans were the second most sensitive group of marine mammals to the blasting noise in 
terms of PTS risk. Otariid seals were the least sensitive, with critical ranges for PTS risk well 
inside 100m up to the max 25kg charge weight.  
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The critical ranges from the blasting within which TTS is a risk were furthest for low-
frequency cetaceans (between 1,632m (charge weight 10kg) and 2,001m (charge weight 
25kg)). The risk of TTS for all other marine mammal hearing groups was well inside that 2km 
range, with the next maximum critical range being 1,704m (mid-frequency cetaceans during 
Scenario 2).  

The substantial overpressure near the confined blasting is expected to be lethal to fishes 
inside a limited range. Depending on the charge weight and threshold value, the maximum 
lethal zone extends to a distance of 85m (25kg charge, 5.0m burial depth) and decreases to 
77m with a 10kg charge (2.5m burial depth). These are the most conservative ranges based 
on the lowest threshold of 100kPa/Lpk 220dB re 1 µPa and the more conservative sound 
pressure model. 

Any risk of PTS and TTS was not found for the percussive rock drilling for marine mammals. 
No mortality risk to fishes was found. 
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Appendix A   Glossary of Terms 

Acoustic 
waveguide 

A medium or structure that guides sound waves by restricting the wave movement in one of 
more dimensions, resulting in the efficient transmission of the sound wave. 

Ambient sound Ambient sound is the total of all noise within a given environment, comprising a composite of 
sounds from sources near and far. 

Biologically 
important 
signal 

An acoustic signal that, once detected and perceived, provides the receiving animal some 
information that is important to its survival and/or reproductive output. 

Critical band 
The frequency band of sound, contained within a broadband noise spectrum, that contains 
the energy equal to that of a pure tone centred in the critical band and just audible in the 
presence of broadband noise (Erbe et al. 2016). 

dB (decibel) 
The basic measurement unit of sound. The logarithmic unit used to describe the ratio 
between the measured sound pressure level and a reference level of 1 micropascals (0 dB) 
(or 20 micropascals for airborne sound). 

Halocline A strong change in salinity in a body of water with depth, where the salinity is markedly 
different above and below the layer in which the salinity change occurs. 

Sub-lethal Sub-lethal effects are biological (including ecological), physiological or behavioural effects 
on individuals that survive exposure to the invasive noise. 

Sound 
pressure level 
(SPL) 

The logarithmic unit used to describe the ratio between the measured sound pressure level 
and a reference level of 1 micropascals (0 dB) (or 20 micropascals for airborne sound). 
Unless stated otherwise, the SPL refers to the root-mean-square (rms) sound pressure.  

Soundscape Similar to ambient sound, the acoustic soundscape is the sum of multiple sound sources 
arriving at a receiver (whether animal or hydrophone). 

Sound 
exposure level 

The dB level of the time integral of the squared pressure over the duration of the sound 
event, expressed as dB re 1 µPa2•s. 

Source level The sound pressure level transmitted by a point-like source that would be measured at 1 
metre distance, and expressed as dB re 1 µPa @ 1m. 

Temporary 
Threshold shift 

An increase in the threshold of hearing (i.e. the minimum sound intensity required for the 
receiver to detect a signal) at a specific frequency that returns to its pre-exposure level over 
time. 

Permanent 
threshold shift  

An increase in the threshold of hearing (i.e. the minimum sound intensity required for the 
receiver to detect a signal) at a specific frequency that does not return to its pre-exposure 
level over time. 

Thermocline A sudden change in temperature in a body of water with depth, where the temperature is 
markedly different above and below the layer in which this temperature change occurs. 
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Appendix B   TTS/PTS zones for marine mammals. 

 
Figure 10 Contours showing the ranges within the potential onset of permanent or temporary 
threshold shift (PTS or TTS, respectively) from a single blast event is possible for Scenario 1 

(10kg charge weight, buried 2.5m deep in rock). The base map is the bathymetry. 
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Figure 11 Contours showing the ranges within the potential onset of permanent or temporary 
threshold shift (PTS or TTS, respectively) from a single blast event is possible for Scenario 2 

(15kg charge weight, buried 3.5m deep in rock). The base map is the bathymetry. 
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Figure 12 Contours showing the ranges within the potential onset of permanent or temporary 
threshold shift (PTS or TTS, respectively) from a single blast event is possible for Scenario 3 
(25kg charge weight, buried 5.0m deep in rock along a single line, 15kg charge weight, buried 

3.5m deep along 2 lines). The base map is the bathymetry. 
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1.0 Executive summary 

South Port NZ Ltd has engaged Styles Group to predict and assess the airborne noise 
emissions from the drilling, blasting and dredging works associated with their capital dredging 
project in the Bluff Port Zone of Bluff Harbour. 

The Regional Coastal Plan for Southland (RCPS) anticipates and provides for noise levels 
arising from the operation and maintenance of the port.  The capital dredging project requires 
coastal permits under several rules of the RCPS, however the RCPS does not provide noise 
limits for capital dredging projects.  Policy 5.3.20 of the RCPS promotes the management of 
construction noise in accordance with the relevant, contemporary construction noise standard- 
New Zealand Standard 6803:1999 Acoustics- Construction Noise (NZS 6803).  The proposal 
does not require resource consent to infringe any noise standards of the RCPS. 

We have predicted and assessed the project noise levels using the guideline noise limits for 
works of long-term duration prescribed under NZS 6803.  NZS 6803 specifies guideline noise 
limits for construction noise received by the community for the reasonable protection of health 
and amenity.  NZS 6803 specifically recognises that the community will tolerate higher noise 
levels for temporary construction projects than for permanent activities.  

Project noise levels may at times affect the residential receivers on the Bluff shore.  Residential 
land use is sensitive to noise and the noise levels received by residential receivers on the Bluff 
shore is the primary focus of this assessment. 

We have recommended a set of Project Noise Standards that are consistent with the guideline 
noise limits and timeframes set out in NZS 6803, except that the night-time noise limit for 
harbour channel dredging works is proposed to be increased by 5dB, from 45dB LAeq to 50dB 
LAeq.  

NZS 6803 provides for noise levels up to 70 dB LAeq at residential and rural receivers during 
the day and a blast overpressure limit of 120dBC LPeak at any receiver.  Daytime noise levels 
from all project activities including dredging of the swinging basin and Island Harbour berths 
using a TSHD vessel, drilling activities, and air-overpressure from blasting activities will readily 
comply with the guideline noise limits set out in NZS 6803.   

Harbour channel dredging works will be undertaken predominantly during the night-time 
period.  We have modelled and predicted the noise levels of night-time dredging activities 
taking into account meteorological conditions likely to be present during the works. 

Our analysis demonstrates that the project will achieve compliance (at all receivers) with NZS 
6803’s guideline night-time noise limit of 45 dB LAeq, on at least 41% of the nights that night-
time dredging takes place. 

On up to 59% of nights that night-time dredging may take place, NZS 6803’s guideline noise 
limits may be exceeded by up to 5dB at up to 23 dwellings.  The night-time dredging works will 
occur during the cooler months of the year when most bedroom windows will be closed or open 
only slightly.  If the receivers’ windows are slightly open, a noise reduction of approximately 
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15dB will be achieved and the indoor noise level is likely to be approximately 35dB LAeq.  If 
windows are closed, a noise reduction of approximately 20-25dB will be achieved and the 
indoor noise level is likely to be approximately 25-30dB LAeq.  Noise levels indoors will not 
exceed 35dB LAeq, providing the receivers with adequate protection from sleep disturbance 
effects. 

Policy 5.3.20 of the RCPS recognises that “even though levels of construction noise can be 
greater than levels of noise normally found in urban areas, the community will usually tolerate 
the noise if it is temporary or for a short duration and provided that reasonable efforts have 
been made to minimise its adverse effects”.  The applicant has proposed a range of mitigation 
and noise management measures, including project communications with residents.  

NZS 6803 recognises that construction noise levels1 are not necessarily unreasonable when 
all relevant factors are taken into consideration.   

We consider that the project noise levels will be reasonable, taking into account: 

i. The predicted noise levels at the receivers.  The noise levels from all daytime 
activities are predicted to comply with the guideline noise limits in NZS 6803 (and 
generally by a significant margin) and we expect that receivers will not have sleep 
disturbance or amenity issues during the night-time.  We consider that the noise 
levels will be reasonable2 for all receivers at all times. 

ii. The limited duration of the project.  NZS 6803 recognises that construction noise is 
an inherent part of society, and the communities will usually tolerate construction 
noise effects from limited-duration projects. 

iii. Project communications will provide residents with advance notice of the timing and 
duration of night work.  The communications will explain that it will be audible in some 
meteorological conditions, and that closing bedroom windows will assist to reduce 
noise levels.  NZS 6803 recognises that providing certainty to receivers can help to 
reduce adverse reactions to noise. 

iv. The proposed implementation of all practicable options to reduce noise levels at 
source, including use of a muffler on the backhoe dredger, avoiding impact noise by 
lining the dredger, and regular maintenance of project machinery. 

 

 
1 Noise levels associated with limited-duration construction projects.  NZS 6803 recognises that these activities 
usually cannot be undertaken within the specified zone noise standards that control operational noise. 
2 Even if residents have open windows. 
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2.0 Introduction 

South Port NZ Ltd (South Port) has engaged Styles Group to predict and assess the noise 
emissions from the drilling, blasting and dredging works associated with their capital dredging 
project at Bluff Harbour. 

This report sets out an assessment of the proposal from an acoustics perspective, including: 

i. Noise level predictions of drilling and dredging activities at the adjacent 
residential receivers prepared using Brüel & Kjær Predictor computer noise 
modelling software. 

ii. Air-overpressure predictions from blasting activities. 

iii. An assessment of the noise effects in accordance with the Southland Regional 
Coastal Plan.  

iv. Recommended noise management measures and conditions of consent. 

This report should be read in conjunction with the application site plans and the Assessment 
of Environmental Effects (AEE). A glossary of acoustical terms used within this document is 
attached as Appendix A. 

3.0 The proposal 

South Port propose to undertake capital dredging works to increase the depth of the Bluff 
Harbour entrance channel and to remove soft sediment in the swinging basins and Island 
Harbour Berths.  The proposal will involve the removal of isolated rock features from within the 
channel and deepening works to achieve a constant navigable channel width.   

South Port propose to dredge up to 120,000 m3 of sediment and 40,000 m3 of rock over a 
period of 6-8 months.   

Dredging will be undertaken between mid-February and 30 September.  In the period between 
mid-February and March, any night-time capital dredging works in the harbour entrance 
channel will be confined to the area within 50m of the Tiwai side of the channel (the Tiwai side 
of the channel).    Capital dredging works in the remaining area of the channel (the Bluff side 
of the channel) will be undertaken during the cooler months of the year (between 1 April and 
30 September). 

The harbour entrance channel floor is comprised of rock which will require fragmentation using 
explosive blasting followed by removal of the material using a backhoe dredging machine.  The 
dredging of the swing basin and berth pockets does not involve rock removal and will be carried 
out using a Trailing Suction Hopper Dredge (TSHD) vessel.   
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4.0 The Site and receivers  

Figure 1 displays the areas in which dredging will take place in the harbour entrance channel 
and within the swinging basin and Island Harbour berths.  Dredging in the swinging basins and 
Island Harbour berths will be undertaken using a TSHD vessel.  Dredging in the harbour 
channel will be undertaken using a backhoe loader.  

All drilling, blasting and dredging activities will take place within the Bluff Port Zone (shown in 
Figure 3). 

 

Figure 1 Area of proposed dredging and drilling 

 

Figure 2 displays the location of the closest land-based receivers of noise. 

The northern side of the harbour entrance (Tiwai peninsular) is zoned Rural and Smelter under 
the Invercargill District Plan and occupied by the Tiwai aluminium smelter.  There are no 
sensitive receivers on the northern side of the harbour for a considerable distance. The land-
based receivers to the south of the works area are predominantly zoned Residential. 

Harbour channel entrance 
dredging (backhoe) and 

drilling works  

TSHD dredging in 
swinging basin and 

Island Harbour berths  
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Figure 2 Land based receivers -Bluff peninsular 

 

Map 9c of the RCPS (reproduced in Figure 3) identifies the extent of the Bluff Port Zone (BPZ). 

 
Figure 3 Extent of Bluff Port Zone  

 

  

Extent of Bluff 
Port Zone (black 

line) 



 

AIRBORNE NOISE ASSESSMENT- CAPITAL DREDGING PROJECT | BLUFF HARBOUR | 6 
DECEMBER 2021 

6 

 

5.0 Regulatory framework 

5.1 Regional Coastal Plan for Southland  

The capital dredging project requires coastal permits under several rules of the RCPS.  The 
consent is subject to an overall discretionary activity status.  The RCPS does not specify noise 
limits for capital dredging projects, with no “permitted” standard for construction noise.  
Resource consent is not therefore required for an infringement of any rule or standard in this 
respect.   

Policy 5.3.20 Manage construction noises in the coastal marine area promotes the 
management of construction noise in the coastal marine area.  The explanation to the policy 
provides further guidance on the assessment and management of construction noise effects 
under the RCPS: 

“Even though levels of construction noise can be greater than levels of noise 
normally found in urban areas, the community will usually tolerate the noise if it is 
temporary or for a short duration and provided that reasonable efforts have been 
made to minimise its adverse effects. Such methods may include the use of 
warnings, barriers, baffles, mufflers, reflectors, or restricting the time of operation. 
Construction noise can be managed by imposing conditions on resource consents 
that incorporate the provisions of relevant New Zealand Standards, such as 
NZS6803P:1984.” 

Policy 5.3.20 promotes the management of construction noise effects in accordance with the 
relevant, contemporary construction noise standard. NZS 6803P:1984 has been superseded 
by the current construction noise standard, NZS 6803:1999 Acoustics- Construction noise 
(NZS 6803).  NZS 6803 therefore provides the relevant criteria for the management of noise 
effects from the capital dredging project, including drilling and blasting works.   

5.2 NZS 6803:1999 

Capital dredging works fall within the definition of construction as defined by NZS 6803.  
Construction work is defined in section 3.1 of NZS 6803 as (emphasis added): 

CONSTRUCTION WORK means any work in connection with the construction, 
erection, installation, carrying out, repair, maintenance, cleaning, painting, renewal, 
removal, alteration, dismantling, or demolition of: 

a) Any building, erection, edifice, structure, wall, fence or chimney, whether 
constructed wholly or in part above or below ground level; 

b) Any road, motorway, harbour or foreshore works, railway, cableway, 
tramway, canal or aerodrome; 

c) Any drainage, irrigation or river control work; 

d) Any electricity, water, gas or telecommunications reticulation; 

e) Any bridge, viaduct, dam, reservoir, earthworks, pipeline, aqueduct, culvert, 
drive, shaft, tunnel or reclamation; or 

f) Any scaffolding. 
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Construction work includes: 

(a) Any work in connection with any excavation, site preparation, or preparatory 
work, carried out for the purpose of construction work; 

(b) The use of any plant, tools, gear, or materials for the purpose of any 
construction work; 

(c) Any construction work carried out underwater, including work on ships, 
wrecks, buoys, rafts, and obstructions to navigation; and 

(d) Any inspection or other work carried out for the purpose of determining 
whether construction work should be carried out. 

NZS 6803 sets out procedures for the measurement and assessment of noise from 
construction activities of limited duration. The noise limits in the standard are determined 
according to the duration of the works, with lower noise limits for longer projects. 

The capital dredging project will take between 6-8 months to complete.  The project is therefore 
subject to NZS 6803’s recommended construction noise limits for long-term projects.  These 
limits are reproduced in Tables 1 and 2 below.   

Table 1 - NZS 6803 recommended upper limits for construction noise received in residential 
zones and dwellings in rural areas 

Time of Week Time Period 
Long-term duration (dBA) 

Leq Lmax 

Weekdays 

0630-0730 55 75 

0730-1800 70 85 

1800-2000 65 80 

2000-0630 45 75 

Saturdays 

0630-0730 45 75 

0730-1800 70 85 

1800-2000 45 75 

2000-0630 45 75 

Sundays and public 
holidays 

0630-0730 45 75 

0730-1800 55 85 

1800-2000 45 75 

2000-0630 45 75 
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Table 2 - NZS 6803 recommended upper limits for construction noise received in industrial or 
commercial areas for all days of the year 

Time Period 
Long-term duration 

Leq (dBA) 

0730-1800 70 

1800-0730 75 

The noise levels are assessed at any occupied building and typically over a 10 to 60 minute 
period.  There is no averaging or other adjustment over the day, night or any other period.  The 
noise limits set out in NZS 6803 must be complied with for every 10 to 60 minute period during 
which works are undertaken. 

5.2.1 RCPS Noise limits within the BPZ 

Drilling, blasting and dredging activities will be undertaken within the Bluff Port Zone.  Noise 
generated by port activities (as part of the operation, functioning and maintenance of the port, 
including the navigation and manoeuvring of ships) within the BPZ are controlled by Rule 5.3.5 
of the RCPS.  The “Explanation” to the rule states: 

“The noise limits for the Bluff Port Zone are higher than for other areas in the coastal 
marine area, as it is expected that the Zone would be busier and noisier than elsewhere 
in the coastal environment. However, the noise levels still need to be more stringent at 
night than during the day so that local residents are not adversely affected by loud 
noise throughout the night.” 

Rule 5.3.5 prescribes the following noise limits to the operation, functioning and maintenance 
of the port (including for works relating to the navigation and manoeuvring of ships): 

Rule 5.3.5.15 - Bluff Port Zone Noise limits 

i Long-term Noise Limit  

The night-weighted sound exposure level from any such activities shall not 
exceed:  

a an average sound level of 65 dBA Ldn beyond the Inner Boundary 
shown on Figure 5.3.1 calculated over five consecutive days;  

b  an average sound level of 68 dBA Ldn beyond the Inner Control 
Boundary shown on Figure 5.3.1 calculated over any continuous 24 
hour period. 

ii  Short-term Noise Limits  

Sound from any such activities shall not exceed 60 dBA Leq(9hr) at any point 
beyond the Inner Control Boundary between 10:00 p.m. to 7:00 a.m. the 
following day provided that:  

a  no single 15 minute sound measurement shall exceed 65 dBA Leq;  

b  no single sound measurement shall exceed 85 dBA Lmax.  
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iii  For the purpose of this rule:  

a  sound shall be measured using a representative 15 minute Leq value 
when calculating the Ldn or 9 hour Leq values;  

b  sound shall be measured and assessed in accordance with the 
provisions of NZS 6809:1999 Acoustics – Port Noise Management 
and Land Use Planning) 

This rule authorises noise levels up to 60dB LAeq as an average level over the full night-time 
period, and noise levels up to 65dB LAeq(15min) at night, provided the average limit is also met.  
These noise limits apply when measured and assessed at the Inner Control Boundary (ICB) 
(shown in Figure 4). 

 
Figure 4 Noise control boundary (Fig 5.3.1 of the Regional Coastal Plan for Southland) 

Clause 7.2.6 of NZS 6803 recommends that background sound levels are taken into account 
when setting noise limits for construction activities. NZS 6803 recommends that where there 
is a relatively high background sound level from other sources, “limits should be based on a 
determination of the existing level of noise in the area (a “background plus” approach)”.   

We have recommended Project Noise Standards that take into account the elevated noise 
environment authorised by the BPZ provisions. 

5.2.2 NZS 6803 Guideline noise limits for residential receivers 

Project noise levels may at times affect the Residential 2 receivers to the south and south-west 
of Marine Parade.  Residential land use is sensitive to noise and the noise levels received by 
residential receivers on the Bluff shore is the primary focus of this assessment. Figure 5 
displays the zoning pattern on the Bluff shore.   
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Figure 5 Residential, Industrial, Business and Rural receivers 

 

5.2.3 NZS 6803 Guideline noise limits at Industrial 1 and Business 2 receivers 

There is a small area of Industrial 1 and Business 2 receivers on Gore St and Barrow St.  We 
recommend that the project noise levels comply with the recommended upper limits for long 
term construction noise set out in Table 2 of NZS 6803:1999 for noise received by industrial 
and business receivers. 

These noise limits are the same as for residential receivers during the day but authorise higher 
noise levels at night due to the absence of noise sensitive activities in these zones at night. 

6.0 Project Noise Standards 

The regime of guideline noise limits from NZS 6803 is relatively complex and difficult to apply 
in a resource consent scenario without simplification.   

The noise level predictions identify that night-time dredging may not comply with the guideline 
noise limits in NZS 6803 in some meteorological conditions and at some locations.  The 
reasons for this are detailed later in this report. 

The following sections summarise the Project Noise Standards and the reasons for 
recommending them. 

Residential 2 
receivers 

Rural 
receivers 

Business (purple) and 
Industrial (grey) 

receivers  

BPZ ICB (green 
line) 
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6.1 Receivers inside the OCB  

6.1.1 Project Noise Standards- all works during the day  

We recommend that the guideline limits for long term construction noise set out in Tables 1 
(residential) and 2 (commercial) of NZS 6803 form the project noise standards for all works 
affecting receivers inside the OCB.  The noise level predictions we have undertaken 
demonstrate that compliance with these noise limits is readily achievable. 

6.1.2 Project Noise Standards- all works during the night  

NZS 6803 recommends a guideline noise limit of 45dB LAeq for residential receivers during the 
night.  As set out in Section 5.2.1 of this report, the maximum permitted port noise levels 
authorised by the RCPS are up to 20dB higher at the ICB. Based on the guidance in clause 
7.2.6 of NZS 6803, we recommend a project noise standard of 55dB LAeq(15min) is adopted for 
night-time construction noise when measured and assessed at the ICB.  The limit at the ICB 
will protect receivers between the ICB and OCB. 

The Project Noise Standards applying at the ICB are set 10dB lower at night than the RCPS 
short-term port noise controls.  This will ensure that the cumulative noise arising from the 
operation of the port3 and the project construction activities will not exceed4 the maximum 
permitted port noise levels authorised under Rule 5.3.5.15 - Bluff Port Zone Noise limits of the 
RCPS. 

6.2 Industrial / Business receivers outside the OCB 

6.2.1 Project Noise Standards- all works day and night  

We recommend that the guideline limits for long term construction noise set out in Table 2 of 
NZS 6803 form the project noise standards for all works affecting Industrial 1 and Business 2 
receivers (outside the OCB).  The noise level predictions we have undertaken demonstrate 
that compliance with these noise limits is readily achievable. 

6.3 Residential and Rural receivers  

6.3.1  Project Noise Standards- all works during the day 

We recommend that the guideline limits for long term construction noise set out in Table 1 of 
NZS 6803 form the project noise standards for all works during the day affecting residential or 
rural receivers.  The noise level predictions we have undertaken demonstrate that compliance 
with these noise limits is readily achievable. 

 
3 In a scenario where the operation of the Port is generating the maximum permitted noise levels authorised by 
the RCPS. 
4 When two noise sources are 10dB apart, the quieter noise does not add to the level of the louder noise source. 
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6.3.2  Project Noise Standards - all works during the night 

Backhoe dredging will be undertaken predominantly during the night-time period subject to 
proposed management restrictions detailed in this assessment.  

NZS 6803 recommends that a noise limit of 45dB LAeq is set for works affecting residential or 
rural receivers at night.  This limit is to be measured and assessed 1m from the façade of any 
dwelling.   

We recommend that the guideline limits for long term construction noise set out in Table 1 of 
NZS 6803 form the basis of the project noise standards for all works during the night affecting 
residential or rural receivers.  Whilst much of the night-time dredging work will comply with a 
level of 45dB LAeq, our assessment demonstrates that when dredging is undertaken in some 
locations and in some meteorological conditions, the noise levels may be up to 4-5dB higher 
at the closest receivers. 

We recommend that a Project Noise Standard of 50dB LAeq is applied to night-time dredging 
work when measured and assessed at residential or rural receivers. 

We recommend that the guideline Lmax noise limits from NZS 6803 are applied without change 
throughout the night-time work.  This noise limit controls the intermittent impact noises 
commonly associated with construction that are most likely to generate sleep disturbance 
effects.   

6.4 Blasting air-overpressure limits- all receivers  

We recommend the Project Noise Standard for air-overpressure from blasting activities adopt 
the guideline limits set out in section 8.1.4 of NZS 6803.  NZS 6803 recommends an airblast 
noise limit of 120dBC LPeak when measured at the receiver.  We recommend this limit is adopted 
when measured at any property not under port control.  The noise level predictions we have 
undertaken demonstrate that compliance with this limit is readily achievable. 

6.5 Summary of Project Noise Standards 

The recommended Project Noise Standards are summarised in Table 3.  These form the limits 
that the works will need to comply with. 
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Table 3 Project Noise Standards 

Time of Week Time Period 

Noise limits 

Residential/ Rural 
Receivers At the ICB 

Industrial 1 and  
Business 2 

Leq (dBA) Lmax (dBA) Leq (dBA) Lmax (dBA) Leq 
(dBA) 

Lmax 
(dBA) 

Weekdays 
(to 0730 Saturday 

morning) 

0630-0730 55 75 55 75 

70 85 
0730-1800 70 85 70 85 

1800-2000 65 80 65 80 

2000-0730 50 75 55 75 

Saturdays 
 (to 0730 Sunday 

morning) 

0730-1800 70 85 70 85 
70 85 

1800-0730 50 75 55 75 

Sundays and public 
holidays  

(to 0630 Monday 
morning) 

0730-1800 55 85 55 85 

70 85 
1800-0630 50 75 55 75 

 

Compliance with the Project Noise Standards is to be measured and assessed 1m from the 
façade of any building that is occupied when the noise is being generated.  All measurements 
and assessments should be conducted in accordance with NZS 6803. 

The air overpressure from blasting shall comply with a limit of 120dBC Lpeak at any property. 

We note that these limits should not apply at any property or building under port ownership or 
control. 

7.0 Noise modelling of drilling and dredging works 

We have undertaken a combination of noise measurements, modelling and predictions to 
understand the spatial propagation of drilling and dredging noise levels.  This methodology 
enables the accurate prediction of noise levels across large areas of land, at multiple receivers 
and under a wide range of meteorological and operational conditions. The computer noise 
model is three-dimensional and takes into account the topography, buildings, ground 
coverage, physical attributes of the sound sources and receivers and many other factors. 

We have used Brüel & Kjær Predictor computer noise modelling software to prepare noise 
level predictions of drilling and dredging activities, based on the International Standards ISO 
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9613-1/2 Acoustics – Attenuation of sound during propagation outdoors. The Brüel & Kjær 
Predictor software is globally recognised and has been successfully implemented on a large 
number of projects throughout New Zealand. 

Terrain contours, building footprints and parcel boundaries were imported from the LINZ Data 
Service website. The topographical contours encompass the harbour and a large area of the 
surrounding land.  We have ensured the integrity of the noise model by careful scrutiny of the 
final three-dimensional model. 

The input parameters for the drilling and dredging noise models are set out in Table 4. 

Table 4 Predictor drilling and dredging noise model input parameters 
 

Parameters/calculation settings Details 

Software Brüel & Kjær Predictor 

Calculation method ISO 9613.1/2 

Meteorological parameters 

Single value, C0 = 0 (downwind in all directions away 
from the source) 

Harmonoise meteorological adjustments for westerly 
wind conditions 

Ground attenuation over land Absorption coefficient 0.5 

Ground attenuation over water 

Absorption coefficient 0.0 for calm meteorological 
conditions 

Absorption coefficient starting at 0.0 at the shore 
edge, increasing by 0.2 for every 100m away from the 

shore to a maximum of 0.8 at and beyond 500m 
offshore in westerly wind conditions 

Air temperature 283K 

Atmospheric pressure 101.33kPa 

Air humidity 60% 

Receiver heights (relative) 1.5m above ground 

Building heights (nominal) 4m 

Drilling and dredging operations See tables below 

7.1 Drilling noise model parameters 

Drilling will be undertaken during the daytime period between early February and 30 
September using a Montabert top-hammer hydraulic rock drill mounted on the excavator arm 
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on the dredge vessel.  The drill rig is fundamentally the same as a rig traditionally used for 
drilling in quarries.   

We conducted noise measurements of the same model of drilling equipment on a quarry site 
near Te Awamutu to derive a sound power (source) level for use in the noise model.  The 
measurements were undertaken at a distance of 10m from the drill rig with a clear and direct 
line of sight to the work area. The noise levels arising from drilling in the harbour will likely be 
slightly lower than what we have measured on land due to the additional attenuation that will 
be afforded by the water column.  The measurement data has been converted to a sound 
power level based on the LAeq results.  The spectrum of the sound power level used is detailed 
below.  

Table 5: Sound power level of drilling operation 

31 Hz 63 Hz 125 Hz 250 Hz 500 Hz 1 kHz 2 kHz 4 kHz 8 kHz LWA 

65 dB 83 dB 93 dB 105 dB 113 dB 115 dB 109 dB 103 dB 92 dB 118 dB 

7.2 Backhoe dredging noise model parameters 

Fragmented rock from the bed of the harbour entrance channel will be removed using a long 
reach backhoe excavator, then placed in a split hopper barge. The barge is lined with heavy 
timber boards (250-300mm thick) to reduce the effects of heavy impacts, including significantly 
reducing the noise levels.  

Styles Group undertook noise measurements of dredging activities at Port of Napier in March 
2021.  This measurement data has been used as our noise source in the dredging noise model 
of harbour entrance channel dredging activities.    

The noise measurements were obtained from the adjacent breakwater with a clear and direct 
line of sight to the backhoe dredger 53m away (as displayed in Figure 6).  The dredger was 
operating a mechanical ripper to loosen sandstone rock.  These measurements were 
conducted in the late evening to reduce the influence of other construction and port activit ies 
nearby that could not be stopped for the measurements.   

It was not possible to obtain robust measurements of the machine loading rock during our visit 
due to high background noise levels present when the rock was being loaded.  However, our 
observations of the loading of rock into the barge is that it generates a very similar level of 
noise to the ripping activity.  We are satisfied that the measurements we have obtained are 
representative of the rock loading activity. 

The measurement data has been converted to a sound power level based on the LAeq metric.  
The spectrum of the sound power level used is provided in Table 6. 
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Table 6: Sound power level of dredging operations (backhoe dredger) 

31 Hz 63 Hz 125 Hz 250 Hz 500 Hz 1 kHz 2 kHz 4 kHz 8 kHz LWA  

107 dB 109 dB 114 dB 104 dB 106 dB 104 dB 99 dB 95 dB 89 dB 109 dB 

 

Figure 6  Noise measurements of a backhoe dredger (Napier Port, March 2021) 

8.0 Meteorological parameters 

The meteorological conditions in the Bluff Channel will influence the propagation of noise levels 
between the noise sources and the Bluff receivers.  We have prepared noise models to predict 
the noise levels on land in two main meteorological condition scenarios.   

The two primary meteorological scenarios used in our noise modelling are: 

1) Enhancing propagation in all directions – this meteorological scenario assumes that 
the wind is blowing away from the source in all directions, or that there is a mild or 
moderate temperature inversion present that would refract sound back down towards 
the ground or sea surface.  The ‘downwind in all directions’ scenario is hypothetical.   
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In this case it can be used to understand the level of noise on the Bluff side of the 
harbour in wind conditions that blow in any direction from the right half of the compass 
(north to east to south), or in calm conditions and when a temperature inversion is 
present. 

2) Westerly winds – this meteorological scenario assumes that the wind is blowing 
anywhere in the aperture approximately between 180 degrees and 315 degrees5 (south 
to northwest).  These winds have the effect of reducing the noise level on the Bluff 
shore due to the effects of refraction.  Wind from this general direction is very common 
at Bluff.  The noise level predictions should take this into account. 

We have consulted with NIWA to understand the typical wind conditions in the Bluff Harbour 
area.  NIWA have provided wind rose data for the South Port Channel beacon and Tiwai Point 
EWS (Appendix B).  This data was supplied as a complete data set, representing 24 hours per 
day and every day of the year.  Some further refinement was necessary to ensure that the 
meteorological conditions used in the models are consistent with the seasons and times of day 
that the work will be undertaken. 

8.1 Meteorological conditions during night-time harbour channel 
dredging works 

We have applied a particular focus on the meteorological conditions during 1 April and 30 
September when dredging may be undertaken during the night-time on the Bluff side of the  
harbour channel6.   

Styles Group have undertaken a detailed analysis of wind data to confirm the wind conditions 
during the night-time period (8:00pm- 06:30am) throughout the proposed works programme.  
Styles Group processed hourly wind data (wind direction and speed) for Tiwai Point EWS over 
a three-year period (2015-2018).  The data was filtered to show the average wind speed in 
each wind direction, and the wind direction probability for all wind speeds greater than 1ms-1.  
These results are displayed in Figure 7. 

 
5 All references to compass directions are to True North, (magnetic north is approximately 25 degrees greater) 
6 Between mid-February and March, any night-time dredging works in the harbour entrance channel will be 
confined to within 50m of the Tiwai side of the channel. 
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Figure 7 Night-time wind conditions (March-October, 8:00pm- 06:30am) Tiwai Point EWS 

 

The wind data demonstrates that the predominant wind direction in the Bluff Channel is 
westerly, with wind speeds averaging 8.3ms-1 (30km/h) from that direction.  These conditions 
impede the propagation of noise levels toward the Bluff receivers.   

A further breakdown of the data demonstrates that: 

1) The wind blows from between 180 degrees and 315 degrees at speeds over 1ms-1 
for 41% of the time. 

2) The wind blows from between 315 degrees and 180 degrees at speeds over 1ms-1 
and is calm (<1ms-1 from any direction) for a combined total of 59% of the time. 

The data can be summarised as: 

x Meteorological conditions will generally impede propagation towards the Bluff shore 
for at least 41% of the time;  

x Meteorological conditions have the potential to assist propagation towards the Bluff 
shore for up to 59% of the time.  These include calm conditions and wind blowing from 
between 315 degrees and 180 degrees.  These conditions will not always assist 
propagation, but may do in many instances. 

8.2 Influence of meteorological conditions on night-time works 

Harbour channel backhoe dredging works will be predominantly undertaken during the night-
time period. We have liaised with the dredging contractor to confirm the total dredging volumes 
and number of work nights within each area.   We have divided the dredging area into five 
works zones (numbered 1 – 5 in Figure 8) to assist this process. 

Average wind speed by direction Wind direction  
(all wind speeds over 1ms-1
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Figure 8 Harbour channel dredging area (divided into 5 zones) 

Table 7 Percentage of night-time dredging by work zone 

Zone Estimated number of full 
working nights 

Percentage of night-time 
harbour channel dredging works  

1 15 33% 

2 4 10% 

3 9 19% 

4 9 19% 

5 9 19% 

 

The meteorological conditions that may occur during the night are relevant to the predicted 
noise levels and effects on the Bluff receivers.  Table 8 provides a breakdown of the duration 
of dredging nights by work zone, and the predicted influence of meteorological conditions on 
the noise levels throughout the project. 

Zone 1 Zone 2 Zone 3 Zone 4 
Zone 5 
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Table 8 Influence of meteorological conditions on night-time dredging 

Zone 
Estimated number 

of full working 
nights 

Percentage of 
night-time harbour 
channel dredging 

works  

Number of nights 
where 

meteorological 
conditions will 

impede 
propagation of 
noise towards 

Bluff 

Number of nights 
where 

meteorological 
conditions will 

assist  
propagation of 
noise towards 

Bluff 

1 15 33% 6-7 8-9 

2 4 10% 1-2 2-3 

3 9 19% 3-4 5-6 

4 9 19% 3-4 5-6 

5 9 19% 3-4 5-6 

Total 46 100% 16-21 25-30 

 

9.0 Drilling noise level predictions 

All drilling work will take place during the day-time period.  The predicted noise levels of drilling 
activities are displayed in Table 9.  The predicted noise levels are for a position 1m from the 
most exposed façade of any occupied building. 

The meteorological conditions used for this modelling assume downwind or conditions that 
assist the propagation of noise towards Bluff. 

The noise level predictions in Table 9 demonstrate that drilling activities will achieve 
compliance with the Project Noise Standards. The Project Noise Standards (applying at all 
receivers) are adopted from NZS 6803’s guideline limits for construction noise for works 
undertaken between 0730-1800 Monday- Saturday.  The application proposes to restrict 
drilling and blasting activities to within this timeframe.  

Table 9 Noise level predictions of drilling operations at residential receivers (LAeq) 

Receiver 
Drilling locations 

Zone 1 Zone 2 Zone 3 Zone 5 Highest 
level 

116 Marine Parade 31 dB 36 dB 53 dB 56 dB 56 dB 

120 Marine Parade 29 dB 51 dB 54 dB 57 dB 57 dB 

124 Marine Parade 35 dB 50 dB 55 dB 57 dB 57 dB 
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Receiver 
Drilling locations 

Zone 1 Zone 2 Zone 3 Zone 5 Highest 
level 

128 Marine Parade 47 dB 50 dB 54 dB 57 dB 57 dB 

132 Marine Parade 48 dB 51 dB 55 dB 57 dB 57 dB 

136 Marine Parade 48 dB 51 dB 55 dB 57 dB 57 dB 

140 Marine Parade 49 dB 50 dB 54 dB 56 dB 56 dB 

146 Marine Parade 49 dB 52 dB 55 dB 57 dB 57 dB 

152 Marine Parade 49 dB 52 dB 56 dB 57 dB 57 dB 

160 Marine Parade 50 dB 53 dB 56 dB 57 dB 57 dB 

162 Marine Parade 51 dB 53 dB 56 dB 57 dB 57 dB 

166 Marine Parade 51 dB 53 dB 56 dB 57 dB 57 dB 

170 Marine Parade 51 dB 53 dB 56 dB 56 dB 56 dB 

174 Marine Parade 52 dB 54 dB 57 dB 56 dB 57 dB 

180 Marine Parade 52 dB 54 dB 57 dB 56 dB 57 dB 

184 Marine Parade 47 dB 54 dB 56 dB 55 dB 56 dB 

194 Marine Parade 38 dB 55 dB 58 dB 58 dB 58 dB 

200 Marine Parade 45 dB 52 dB 58 dB 55 dB 58 dB 

206 Marine Parade 42 dB 57 dB 59 dB 58 dB 59 dB 

210 Marine Parade 54 dB 56 dB 58 dB 55 dB 58 dB 

216 Marine Parade 42 dB 56 dB 57 dB 56 dB 57 dB 

218 Marine Parade 55 dB 58 dB 58 dB 56 dB 58 dB 

220 Marine Parade 55 dB 58 dB 60 dB 56 dB 60 dB 

226 Marine Parade 56 dB 58 dB 58 dB 54 dB 58 dB 

228 Marine Parade 56 dB 58 dB 58 dB 54 dB 58 dB 

230 Marine Parade 56 dB 58 dB 57 dB 53 dB 58 dB 

236 Marine Parade 59 dB 58 dB 57 dB 54 dB 59 dB 

238 Marine Parade 57 dB 58 dB 59 dB 55 dB 59 dB 

246 Marine Parade 60 dB 58 dB 57 dB 52 dB 60 dB 

252 Marine Parade 58 dB 58 dB 55 dB 51 dB 58 dB 

258 Marine Parade 57 dB 56 dB 53 dB 43 dB 57 dB 

262 Marine Parade 59 dB 58 dB 53 dB 35 dB 59 dB 
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The highest predicted noise level at any residential receiver is 60dB LAeq.  This comfortably 
complies with the Project Noise Standards by 10dB.   

Compliance with the Project Noise Standards is comfortably achieved at all other receivers. 

10.0 Harbour channel backhoe dredging predictions 

The predicted noise levels of backhoe dredging activities are displayed in Tables 10 to 13 and 
the associated noise level contours are provided in Appendix C.  The predicted noise levels 
are for a position 1m from the most exposed façade of any occupied building. 

The noise level predictions for backhoe dredging have been prepared using two distinct 
meteorological condition assumptions.  These assumptions are detailed in section 7 of this 
report.  The predictions are: 

x Meteorological conditions that will generally impede propagation towards the Bluff 
shore for at least 41% of the time;  

x Meteorological conditions that have the potential to assist propagation towards the 
Bluff shore for up to 59% of the time.  These conditions will not always assist 
propagation, but will do in many instances. 

We have prepared noise level predictions for each scenario to inform a more accurate 
assessment of the potential noise effects during the night-time period. 

The noise level predictions are also divided according to the dredging work zones (Figure 8) 
to understand the noise levels when dredging work is nearer to the Bluff shore, and when work 
is nearer to the Tiwai shore.  The predictions are set out in Tables 10 to 13 below. 

Table 10 Dredging operations on Bluff side of Zones – meteorological conditions assisting 
propagation - All results LAeq dB 

Receiver 
Dredging locations 

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 

116 Marine Parade 23 26 35 43 45 

120 Marine Parade 21 29 42 44 45 

124 Marine Parade 27 38 42 45 46 

128 Marine Parade 37 39 42 45 46 

132 Marine Parade 38 40 42 44 46 

136 Marine Parade 38 40 43 45 46 

140 Marine Parade 37 39 42 44 45 

146 Marine Parade 39 41 43 45 45 

152 Marine Parade 39 41 43 45 45 

160 Marine Parade 40 42 44 46 46 

162 Marine Parade 40 42 44 46 46 

166 Marine Parade 41 42 44 46 45 

170 Marine Parade 41 42 44 45 45 
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Receiver 
Dredging locations 

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 

174 Marine Parade 41 43 45 46 45 

180 Marine Parade 41 43 45 46 45 

184 Marine Parade 41 43 45 45 44 

194 Marine Parade 32 44 46 46 46 

200 Marine Parade 34 41 46 46 45 

206 Marine Parade 39 46 47 48 47 

210 Marine Parade 43 45 47 46 45 

216 Marine Parade 36 45 46 46 45 

218 Marine Parade 45 47 47 48 46 

220 Marine Parade 45 47 50 48 46 

226 Marine Parade 45 47 47 45 43 

228 Marine Parade 46 47 47 46 44 

230 Marine Parade 46 47 47 44 43 

236 Marine Parade 46 47 46 44 43 

238 Marine Parade 46 47 48 46 45 

246 Marine Parade 49 47 46 44 42 

252 Marine Parade 46 47 45 43 41 

258 Marine Parade 45 45 43 36 33 

262 Marine Parade 47 47 42 36 27 

 

Table 11 Dredging operations on Bluff side of Zones – meteorological conditions impeding 
propagation - All results LAeq dB 

Receiver 
Dredging locations 

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 

116 Marine Parade 25 28 37 39 40 

120 Marine Parade 23 31 44 40 41 

124 Marine Parade 29 40 44 40 40 

128 Marine Parade 38 40 43 40 41 

132 Marine Parade 40 41 44 40 40 

136 Marine Parade 40 42 41 41 40 

140 Marine Parade 39 41 41 40 39 

146 Marine Parade 40 42 42 40 40 

152 Marine Parade 41 43 39 40 40 

160 Marine Parade 42 44 40 40 40 

162 Marine Parade 42 44 40 40 40 

166 Marine Parade 42 41 40 40 40 

170 Marine Parade 42 41 40 40 40 

174 Marine Parade 43 42 41 40 40 

180 Marine Parade 43 39 40 40 40 

184 Marine Parade 43 39 40 40 39 
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Receiver 
Dredging locations 

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 

194 Marine Parade 34 40 41 41 41 

200 Marine Parade 36 37 41 41 39 

206 Marine Parade 41 42 42 43 42 

210 Marine Parade 45 41 42 41 39 

216 Marine Parade 35 41 41 41 39 

218 Marine Parade 44 43 42 43 40 

220 Marine Parade 44 43 45 43 40 

226 Marine Parade 44 42 42 40 38 

228 Marine Parade 42 42 42 40 38 

230 Marine Parade 42 42 42 39 37 

236 Marine Parade 42 42 41 39 38 

238 Marine Parade 42 42 43 41 39 

246 Marine Parade 45 42 41 38 36 

252 Marine Parade 43 42 40 38 35 

258 Marine Parade 40 40 38 31 28 

262 Marine Parade 42 42 37 31 22 

 

Table 12  Dredging operations on Tiwai side of Zones – Noise levels at receivers - 
Meteorological conditions assisting propagation - All results LAeq dB 

Receiver 
Dredging locations 

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 

116 Marine Parade 24 31 40 42 43 

120 Marine Parade 25 39 41 43 44 

124 Marine Parade 35 39 41 43 44 

128 Marine Parade 36 38 41 43 44 

132 Marine Parade 37 39 41 43 43 

136 Marine Parade 37 39 41 43 44 

140 Marine Parade 36 38 40 42 43 

146 Marine Parade 38 40 42 43 43 

152 Marine Parade 38 40 42 43 43 

160 Marine Parade 39 41 43 44 44 

162 Marine Parade 40 41 43 44 44 

166 Marine Parade 40 41 43 44 43 

170 Marine Parade 40 41 43 43 43 

174 Marine Parade 40 42 43 44 43 

180 Marine Parade 40 42 43 44 43 

184 Marine Parade 40 42 43 43 43 

194 Marine Parade 37 43 44 44 44 

200 Marine Parade 34 42 44 44 43 

206 Marine Parade 42 44 45 45 46 
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Receiver 
Dredging locations 

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 

210 Marine Parade 42 43 45 44 43 

216 Marine Parade 38 43 44 44 43 

218 Marine Parade 43 45 45 46 45 

220 Marine Parade 43 44 47 46 45 

226 Marine Parade 44 45 45 44 42 

228 Marine Parade 44 45 45 44 42 

230 Marine Parade 44 45 44 43 41 

236 Marine Parade 44 44 44 42 41 

238 Marine Parade 44 45 46 45 43 

246 Marine Parade 47 45 44 43 41 

252 Marine Parade 44 44 43 41 40 

258 Marine Parade 43 43 41 39 33 

262 Marine Parade 45 45 43 39 33 

 

Table 13  Dredging operations on Tiwai side of Zones – Noise levels at receivers – 
meteorological conditions impeding propagation - All results LAeq dB 

 

Receiver 
Dredging locations 

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 

116 Marine Parade 26 33 39 38 38 

120 Marine Parade 28 41 41 39 39 

124 Marine Parade 37 41 41 39 39 

128 Marine Parade 38 40 40 39 39 

132 Marine Parade 39 41 41 39 38 

136 Marine Parade 40 41 37 39 39 

140 Marine Parade 39 40 36 37 38 

146 Marine Parade 40 39 37 38 38 

152 Marine Parade 41 39 38 38 38 

160 Marine Parade 41 40 38 39 39 

162 Marine Parade 42 40 39 39 39 

166 Marine Parade 42 37 38 39 38 

170 Marine Parade 42 37 38 39 38 

174 Marine Parade 39 38 38 39 38 

180 Marine Parade 39 38 38 39 38 

184 Marine Parade 39 37 38 38 38 

194 Marine Parade 36 39 39 39 39 

200 Marine Parade 33 38 39 39 38 

206 Marine Parade 41 40 40 40 41 

210 Marine Parade 41 39 39 39 38 

216 Marine Parade 33 38 38 39 38 
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Receiver 
Dredging locations 

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 

218 Marine Parade 39 39 40 41 40 

220 Marine Parade 39 39 42 41 40 

226 Marine Parade 39 40 40 39 37 

228 Marine Parade 39 40 40 39 38 

230 Marine Parade 39 39 39 38 37 

236 Marine Parade 39 39 39 38 36 

238 Marine Parade 39 39 41 40 38 

246 Marine Parade 42 40 39 38 36 

252 Marine Parade 39 39 38 36 35 

258 Marine Parade 38 38 36 34 29 

262 Marine Parade 40 39 38 34 28 

 

The results range from very low (less than 30dB LAeq) to the highest predicted level of 50dB 
LAeq at one receiver when meteorological conditions assist propagation of noise towards Bluff. 

The results are summarised as follows: 

1) When meteorological conditions impede propagation towards Bluff, the highest 
predicted noise level is 45dB LAeq.  This level is predicted to be received at up to three 
receivers.  The noise level at all other receivers will be less than 45dB LAeq. 

2) When meteorological conditions assist propagation towards Bluff, the highest predicted 
noise level is 50dB LAeq at one receiver.  There are 22 other dwellings that are predicted 
to receive noise levels between 46dB LAeq and 49dB LAeq.  All other dwellings will receive 
noise levels no greater than 45dB LAeq.   

Taking into account the meteorological conditions: 

3) Noise levels will always be less than 45dB LAeq when meteorological conditions impede 
propagation towards Bluff.  These noise levels may be experienced on at least 41% of 
the nights dredging may take place. 

4) When meteorological conditions assist propagation towards Bluff, 23 dwellings will 
receive noise levels between 46dB LAeq and 50dB LAeq for various dredging positions.  
All other dwellings will experience noise levels no greater than 45dB LAeq.  These noise 
levels may be experienced no more than approximately 59% of the total number of 
nights that dredging may take place. 

11.0 TSHD dredging noise levels 

Dredging of up to 120,000m3 of soft sediment is proposed in the swinging basin and Island 
Harbour berths using a TSHD vessel.  These works are anticipated to take up to 6 weeks, 
between 1 April and 31 July 2023.  The TSHD will only be operated during the day-time. 
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We understand that the TSHD vessel, the “Albatross” will be used for this project.  We have 
reviewed the published acoustical data for this vessel to inform our predictions.  The sound 
total power level of the vessel ranges from 109dB to 113dB depending on how full the hopper 
is.  We have carried out preliminary predictions using the worst-case scenario where the 
hopper is empty and the sound power level is 113dB. 

We understand that the TSHD will be operating a minimum of 300m from any land or building 
on the Bluff side of the harbour that is not owned or controlled by the Port.  The noise level at 
300m will be approximately 55dB LAeq in meteorological conditions that assist propagation 
towards the Bluff shore. 

The TSHD vessel would have to be within approximately 50m of a receiver of noise (not owned 
or under the control of the Port) before a compliance risk arose.  We understand that the TSHD 
will always be a significantly further than 50m away from any non-port receiver when in 
dredging mode. 

Noise levels from TSHD dredging activities will achieve comfortable compliance with the 
Project Noise Standards due to the separation distance from the works area to noise sensitive 
receivers on the Bluff shore.   

12.0 Assessment of noise effects 

12.1 Drilling noise effects 

Drilling activities will only be undertaken between 0730 and 1800, Monday- Saturday.  The 
noise level predictions in Table 5 identify the highest predicted noise levels from drilling 
activities will be no greater than 60 dB LAeq when received at the closest residential receivers 
on Marine Parade. We expect that the attenuation provided by the water column over the 
drilling itself will result in noise levels lower than those set out in Table 9.  The noise levels will 
therefore be at least 10dB lower than what is anticipated by the RCPS for construction work 
(70dB LAeq for long term projects).  A noise level of 60dB LAeq would be perceived as being 
approximately half as loud as a noise level of 70dB LAeq. 

The noise level from drilling during the day will therefore generate a significantly lesser degree 
of effect than what is anticipated for coastal construction activity by the RCPS. 

When meteorological conditions assist propagation toward the Bluff shore, the noise from 
drilling will be clearly noticeable and potentially louder than other noises but will not be intrusive 
or disruptive for commercial or residential activity. 

The noise levels from drilling work will readily comply with the Project Noise Standards. 
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12.2 TSHD dredging in the BPZ (swinging basin and Island Harbour 
berths) 

The TSHD vessel will only be used between 0730 and 1800.  TSHD dredging works are 
anticipated to take up to 6 weeks and will likely be undertaken between 1 April and 31 July 
2023.  Noise levels from TSHD dredging activities are unlikely to exceed 55dB LAeq on land 
that is not owned or controlled by the port.   

The noise from the operation of the TSHD may be audible at times on the Bluff shore but would 
not likely be intrusive or disruptive for commercial or residential activity. 

NZS 6803 provides a recommended daytime noise limit of 70 dB LAeq for construction noise 
received by residential and rural receivers. The predicted noise level of 55dB LAeq would be 
perceived as being significantly less than a noise level of 70dB LAeq.    

The noise level from TSHD operation during the day will therefore generate a significantly 
lesser degree of effect than what is anticipated for coastal construction activity via Policy 5.3.20 
of the RCPS. 

The noise levels from TSHD dredging in the swinging basin and Island Harbour berths will 
readily comply with the Project Noise Standards. 

12.3 Backhoe dredging works 

Backhoe dredging in the harbour entrance channel will be undertaken predominantly at night.  
We have undertaken a detailed analysis of the meteorological conditions during 1 April and 30 
September when night works may occur on the Bluff side of the channel. 

The noise level predictions in Tables 10 to 13 demonstrate that: 

1) When meteorological conditions impede propagation towards Bluff, the highest 
predicted noise level is 45dB LAeq.  This level is predicted to be received at up to three 
receivers.  The noise level at all other receivers may be less than 45dB LAeq. 

2) When meteorological conditions assist propagation towards Bluff, the highest predicted 
noise level is 50dB LAeq at one receiver for dredging in one position.  There are 22 other 
dwellings that are predicted to receive noise levels between 46dB LAeq and 49dB LAeq.  
All other dwellings may receive noise levels no greater than 45dB LAeq.   

Taking into account the meteorological conditions: 

3) Noise levels will always be less than 45dB LAeq when meteorological conditions impede 
propagation towards Bluff.  These noise levels may be experienced on at least 41% of 
the nights dredging may take place. 

4) When meteorological conditions assist propagation towards Bluff, 23 dwellings will 
receive noise levels between 46dB LAeq and 50dB LAeq for various dredging positions.  
All other dwellings will experience noise levels no greater than 45dB LAeq.  These noise 
levels may be experienced no more than approximately 59% of the total number of 
nights that dredging may take place. 
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NZS 6803 recommends that noise limits of 45dB LAeq and 75dB LAmax apply at rural and 
residential receivers during night-time.  The 75dB LAFMax limit is designed to prevent significant 
sleep disturbance issues by controlling intermittent impact noises that construction work may 
generate from time to time.  The noise from backhoe dredging will comfortably comply with a 
level of 75dB LAmax.   

The Project Noise Standard adopts a 5dB higher noise limit than is otherwise recommended 
under NZS 6803.  The 5dB exceedance has been carefully considered in terms of the actual 
and potential effects on the receivers and the duration of those effects.  The potential effects 
of sleep disturbance are a particular focus of this assessment.  

12.3.1 Ideal indoor LAeq noise levels 

NZS 6803’s recommended noise limit of 45dB LAeq is designed to ensure that noise levels 
indoors will not exceed approximately 30dB LAeq (when allowing 15dB for attenuation through 
a partially open window).   

It is commonly accepted that the noise reduction (NR) from outside a dwelling to inside a room 
will be: 

i. 10-12dB for a window that is open more than 150-200mm 

ii. Approximately 15dB for a window that is partially open for ventilation (approximately 
50mm for a top hung window) 

iii. At least 20-25dB for a closed window in most homes.  In our experience, modern 
homes can achieve an NR of 25-30dB with windows closed. 

The harbour channel dredging may be undertaken during the cooler months when ambient 
temperatures are low.  If bedroom windows are open at night, they are likely to be open only 
partially.  In this situation, a NR of at least 15dB would be achieved by dwellings on the Bluff 
shore. 

When allowing for the NR provided by the building envelope and for construction activities 
affecting receivers for a finite period: 

x A level of 30dB LAeq is commonly regarded as providing a high level of amenity for a 
bedroom overnight.  

x A level of 35dB LAeq is commonly regarded as providing an adequate level of amenity 
for bedrooms overnight.  Many District Plans specify 35dB LAeq as a noise limit for inside 
bedrooms where dwellings are located in noisy areas, such as in town centres, mixed 
use zones, next to roads, airports, ports or other noisy infrastructure7.   

We consider that for this project, an internal noise level of 35dB LAeq or less will ensure that 
most people will sleep well through the night. 

 
7 The noise level and metric may vary between District Plan rules.  Rules may specify limits such as 40dB 
LAeq(24hr) for road noise, where the natural drop off in road traffic at night will reduce the noise level to 35dB LAeq, or 
LDN 40dB for airports and ports where the same general effect occurs.  Overall, the target is often 35dB LAeq at 
night. 
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Further analysis of the internal noise levels is provided below. 

12.3.2 Noise reductions (outdoor to indoor) 

The backhoe dredging at night-time on the Bluff side of the harbour channel will be undertaken 
between the months of 1 April and 30 September.  The average air temperature in these 
months ranges from 10⁰C in April, to 5°C in July and up to 8⁰C in September8. 

We expect that most dwellings in Bluff would be likely to have their windows closed at night 
during the works.  If windows were open, we would expect them to be open only slightly for 
ventilation purposes.  

On this basis, we consider that the NR of most dwellings on the Bluff foreshore will be at least 
15dB (with windows partially open for ventilation), and more likely to be between 20dB and 
25dB (where windows are closed) between the months of March and October. 

Section 14 of this report includes a recommendation for South Port to provide the Marine 
Parade receivers with advance notice of night-time dredging works.  This advice will let 
receivers know that closing bedroom windows will assist to reduce noise levels. This could 
help residents because they may choose to shut their windows at or before going to bed, to 
avoid disturbance later in the night. 

For the avoidance of doubt, the noise level predictions demonstrate that a reasonable internal 
noise level will be achieved, even with windows partially open for cooling / ventilation.  The 
applicant is not relying on the occupants of dwellings to close their windows to achieve a 
reasonable internal noise level.   

12.3.3 Predicted indoor noise levels – meteorological conditions impeding 
propagation 

When meteorological conditions impede propagation towards Bluff, the noise levels at the most 
exposed dwellings will not exceed 45dB LAeq. 

If windows are slightly open, an NR of approximately 15dB will be achieved and the indoor 
noise level is likely to be approximately 30dB LAeq.  If windows are closed, an NR of 
approximately 20-25dB will be achieved and the indoor noise level is likely to be approximately 
20-25dB LAeq.  We expect no sleep disturbance or amenity issues at these levels. 

Based on the noise level predictions and analysis of meteorological conditions we have 
undertaken; these effects may occur on at least 41% of the nights that dredging is undertaken. 

12.3.4 Predicted indoor noise levels – meteorological conditions assisting 
propagation 

When meteorological conditions assist propagation towards Bluff, the noise levels at the most 
exposed dwellings will exceed 45dB LAeq at approximately 23 dwellings and may at times reach 
50dB LAeq. 

 
8 https://niwa.co.nz/static/Southland%20ClimateWEB.pdf  
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If windows are slightly open, an NR of approximately 15dB will be achieved and the indoor 
noise level is likely to be approximately 35dB LAeq.  If windows are closed, an NR of 
approximately 20-25dB will be achieved and the indoor noise level is likely to be approximately 
25-30dB LAeq.  We expect that the project noise levels will be reasonable on the basis of: 

x The predicted internal noise levels at the closest receivers; 

x The duration of the project; 

x Project communications provided to residents. 

The noise from the backhoe dredging may be audible outdoors on calm nights, but would not 
be intrusive or unreasonable.  On very calm nights, the backhoe dredging noise may be audible 
at times inside dwellings.  We would expect the level to be very low in these instances, and 
not at a level that would unreasonably interfere with residential amenity. 

By way of context, the predicted internal noise levels of 25-35dB LAeq are very low.  It is difficult 
to provide a comparison of another noise environment, as noise environments generally are 
highly variable and one person’s experience can be very different to another person’s 
experience of the same type of noise environment but in a different location.  However, noise 
levels ranging from 25-35dB LAeq would be very typical in bedrooms remote from industry or 
transport infrastructure, or in a very quiet library.   

Noise levels above 35dB LAeq would be commonly experienced every night of the year in a 
significant number of houses across New Zealand that are near to busy roads and other 
transport infrastructure.   

The outdoor level of noise will be compliant with the guideline noise limits in NZS 6803 at all 
but 23 dwellings and wholly compliant with the Project Noise Standards. 

The noise level predictions and analysis of meteorological conditions demonstrate these 
effects may occur on up to 59% of the nights that dredging is undertaken. 

12.4 Effects on Bluff campground  

We have undertaken additional noise modelling to determine the worst-case noise levels from 
drilling and harbour channel dredging activities that may be received at Bluff Camping Ground 
(Figure 9).   
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Figure 9 Bluff Camping Ground, 21 Gregory Street 

  

12.4.1 Drilling 

The highest predicted noise levels from drilling activities will be no greater than 53 dB LAeq
9
  

The noise levels will therefore be at least 17dB lower than NZS 6803’s recommended noise 
limits for long term daytime construction work (70dB LAeq).  All drilling will take place during the 
day-time period. 

12.4.2 Dredging 

Dredging works on the Bluff side of the harbour channel will be undertaken predominantly 
during the night-time period between 1 April and 30 September.  The highest predicted noise 
levels from dredging activities is 41 dB LAeq at the campground when the dredging vessel is 
operating at the closest point to the campground, and in meteorological conditions that assist 
propagation towards Bluff. 

The predicted noise level of 41 dB LAeq is 4 dB lower than NZS 6803’s recommended night 
time construction noise limit (45 dB LAeq).   

The predicted noise levels for the day-time and night-time are therefore lower than the level 
anticipated and provided for in the RCPS. 

 
 

Bluff 
Camping 
Ground 
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13.0 Blasting air-overpressure levels and effects 

The blasting programme will be undertaken on up to 90 days, over a period of up to eight 
months.  This assessment determines whether air-overpressure levels from blasting works in 
closest proximity to the Bluff receivers will comply with NZS6803’s recommended air-blast 
noise limit of 120 dBC. 

We have prepared air overpressure calculations for blasting in work zones 1, 2, 3 and 5 (refer 
to Figure 8 for work zones). 

13.1 Blasting assessment criteria 

Section 8.1.4 of NZS6803:1999 provides the following guidance for the assessment of air-
overpressure (emphasis added): 

Noise from use of explosives is also a special case.  The adoption of good 
blasting practices will reduce the inherent and associated impulsive noise and 
vibration.  Practices should conform with the provisions of documents such as 
AS2187: Part 2, provided that the air- noise limit shall be a peak sound level 
of 120 dBC measured at a suitable location as specified in 6.2. 

NZS 6803 does not provide calculation methods for air overpressure.  NZS 6803 refers users 
to the Australian Standard AS2187:2- 2006 Explosives- Storage and use, Part 2 (AS2187).  
We have applied the calculation methods sets out in Section J7 of AS2187 for the estimation 
of air levels from the project. 

The accurate estimation of air-overpressure levels for blasting activities undertaken in water is 
complex, owing primarily to the significant attenuation provided by the water.  To improve the 
certainty of the predictions and compliance with the limits set out in NZS6803, calculations 
were undertaken to determine the peak sound pressure levels as if the blast was occurring on 
land and ignoring the influence of the water.  If the calculations confirm compliance without the 
attenuation of the water column, then we can conclude with confidence that the actual blast 
overpressure will comply with NZS6803’s recommended air-overpressure noise limit of a peak 
sound level of 120 dBC at the receiver. 

13.2 Blasting noise predictions 

Air-overpressures were calculated for each of the following scenarios (provided by the project 
team) to understand the air-overpressure levels that will be received at the Bluff receivers: 

x Scenario 1: 10kg confined blasthole charges per hole at 33pprox.. 2.5m depth – 50 
holes (5 rows of 10 holes – 20ms delay between each blast along a row / 70ms delay 
between each row); 

x Scenario 2: 15kg confined blasthole charges per hole at 33pprox.. 3.5m depth – 60 
holes (5 rows of 12 holes – 20ms delay between each blast along a row / 70ms delay 
between each row); 
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x Scenario 3: 25kg confined blasthole charges per hole at 34pprox.. 5m depth – 30 holes 
(3 rows of 10 holes – 20ms delay between each blast along a row / 70ms delay between 
each row). 

13.3 Blasting noise level predictions 

The theoretical predicted peak sound pressure levels at the nearest dwellings based on works 
within zones 1, 2, 3 and 5 are displayed in Table 14. These predictions are calculated using 
the dBZ weighting which gives a slightly higher value than a dBC weighting for the same blast 
event.  Therefore, a value of 120dBZ will always be compliant with a limit of 120dBC. 

These predictions do not include the influence of the water column. 

Table 14: Blasting operations – Peak sound pressure levels at nearest receivers (no water) 

Scenario 

Blasting locations 

Zone 1 Zone 2 Zone 3 Zone 5 

Lpeak dBZ 

1 81 81 81 80 

2 78 79 78 77 

3 76 76 76 75 

 

The resulting air-overpressure levels calculated at the nearest residential receivers range from 
75 dBZ to 81 dBZ.  These are well below the limit of 120 dBC recommended in NZS 6803.  
These predictions ignore the attenuation provided by the water column.  

Styles Group has used two different methods to estimate the attenuation from underwater to 
airborne propagation.  These calculation methods are set out in Appendix D. 

13.3.1 Predicted air-overpressure (Lpeak) levels 

We have applied two calculation methods to understand the attenuation of the water column. 
The two methods result in significantly different transmission coefficients (0.1% to 5.4%) for 
the transfer of the compressional wave energy from water to air.  

However, both methods identify reasonably low levels (under 10% of the standard airborne 
levels).  This illustrates that only a small amount of the energy arising from the underwater 
blast will be transmitted to air. This will result in significantly lower sound pressure levels when 
compared to the predicted sound pressure levels as if the same blast was carried out on land. 

Table 15 sets out the air-overpressure levels for blasting, following adjustment for the influence 
of the water column using Methods 1 and 2 (as described above).  
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Table 15 Predicted air- overpressure levels taking into account the influence of the water 

Scenario 
Transmission 

coefficient 
(water to air) 

Blasting locations 

Zone 1 Zone 2 Zone 3 Zone 5 

Lpeak dBZ 

1 

0.1% 

0 0 0 0 

2 0 0 0 0 

3 0 0 0 0 

1 

5.4% 

30 30 30 29 

2 27 27 27 26 

3 25 25 25 24 

 

We expect that the air-overpressure from underwater blasting may be noticeable on the Bluff 
shore in calm conditions. The low frequency energy may be noticeable as a relatively minor 
pressure change or low level and low frequency ‘thump’. 

We do not expect that the air-overpressure from blasting will be (audibly) noticeable in offshore 
wind conditions. 

14.0 Mitigation measures 

We consider that a range of mitigation measures will be required to minimise the effects on the 
receivers, and to ensure that the effects are no greater than what has been described in this 
assessment. 

14.1 Assessment of mitigation options 

We have worked extensively with South Port throughout the preparation of our technical 
reports and the project design process to determine the practicable options for the avoidance 
and/ or mitigation of noise levels. This has included consideration of: 

x Temporary screening erected around drilling machinery in various 
configurations and at varying degrees of effectiveness – this was deemed 
impracticable due to the operational constraints on the machines, obstructions 
to the operator of the machine and safety concerns.  Any screening would need 
to extend 8-10m above the water and would need to be large enough to 
accommodate the full radius of movement of the machine. 
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x The use of a ‘down the hole hammer’ where the hammer is located underwater 
at the rock interface.  This option was deemed impracticable due to the salt 
water environment, challenges associated with operating hydraulic equipment 
at long distances from the power pack and on the sea bed and the frequent 
downtime that would be required for maintenance and repairs which would be 
likely to extend the overall duration of the project. 

x A general consideration of the machinery and options that are available to 
complete the specific tasks.  The project team found no other practicable 
machines or methods that could complete the work at lower noise levels. 

14.2 Recommended mitigation 

We recommend that the following specific measures are undertaken in addition to the general 
measures and mitigation inherent in the application as set out in this assessment: 

1) Noise mitigation:  The backhoe dredger must be fitted with a high quality muffler to 
reduce overall excavator noise levels to no greater than 66dB LAeq when measured at 
50m from the loudest side of the excavator. 

2) Impact noise: The hopper dredge (that the backhoe dredger loads) must be lined with 
timber or some other lining that prevents rocks from impacting on any steel. 

3) Maintenance: All drilling and dredging equipment should be regularly maintained (e.g. 
lubrication and repair of winches, generators) to lessen above surface noise 
production. 

4) Project communication with residents:  When backhoe dredging work commences 
at night, the consent holder should communicate effectively with the residents 
(predominantly along Marine Parade).  The communication should be designed to let 
the residents know about the timing and duration of night work, that it will be audible in 
some meteorological conditions, and that closing bedroom windows will assist to 
reduce noise levels (particularly during certain meteorological conditions). 

During our noise level measurements of the backhoe dredging in Napier, we noted that the 
hydraulic system comprised one of the primary noise sources on the excavator. Our 
measurements demonstrated that there was a prominent tone in the 400Hz 1/3rd octave 
band.  We have had several discussions with the operator of the machine to determine whether 
this source of sound can be effectively reduced.  The practical challenges include managing 
the potential for overheating if screens or shrouds are installed, visual obstruction from shrouds 
or shields, compromised safety and reliability and potentially voiding the machine 
warranties.  We expect that if a practicable and effective mitigation solution can be found to 
reduce the energy at this frequency, an overall sound level reduction of approximately 2-3dB 
could be achieved.  All noise level predictions in this report are based on the noise levels as 
they were measured in Napier.  Any reduction in hydraulics noise that could be achieved would 
result in noise levels lower than the predictions set out in this report. 
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15.0 Conditions of consent 

We recommend that a number of conditions are attached to the consent to limit the effects to 
no greater than what has been assessed in this report.  We recommend that the conditions 
address the following matters: 

1) Impose and require compliance with the Project Noise Standards; 

2) Limit drilling, blasting and the use of the TSHD to daytime hours only; 

3) Require the physical mitigation measures specified in this report; 

4) Require the noise management and communication recommendations specified in this 
report; 

5) Require the effective and timely management of any noise complaints; 

We have worked with the project team to develop the full condition set that accompanies the 
AEE. 

16.0 Conclusion 

Styles Group have predicted and assessed the drilling, blasting and dredging noise levels 
arising from the capital dredging works at the Bluff Harbour.  We have assessed the noise 
levels using the guideline noise limits for works of long-term duration prescribed under NZS 
6803.  

The works are located within the BPZ, and the RCPS anticipates and provides for noise levels 
arising from the operation and maintenance of the port.  The RCPS refers to NZS 6803 but 
does not set any permitted construction noise standard for capital dredging projects.  Resource 
consent is not therefore required for noise reasons. 

NZS 6803 specifies guideline noise limits for construction noise received by the community for 
the reasonable protection of health and amenity for works of limited duration. NZS 6803 
specifically recognises that the community will tolerate higher noise levels for short term 
projects.   

We have recommended a set of Project Noise Standards that are consistent with the guideline 
noise limits and timeframes set out in NZS 6803, except that the night-time LAeq limit is 
proposed to be increased by 5dB.  All day-time activities will comply with the Project Noise 
Standards by significant margins. 
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16.1 Drilling work  

Drilling activities will achieve compliance with Project Noise Standards.  The only requirement 
is that the works are undertaken between 0730-1800 Monday to Saturday.  The application 
proposes to restrict drilling and blasting activities to within this timeframe. 

The meteorological conditions used for this modelling assume downwind or conditions that 
assist the propagation of noise towards Bluff. 

The highest predicted noise level at any residential receiver is 60dB LAeq.  This comfortably 
complies with the Project Noise Standards by 10dB.   

16.2 TSHD dredging - swinging basins and Island Harbour berths 

We understand that the TSHD vessel will be operated a minimum of 300m from any land or 
building on the Bluff side of the harbour that is not owned or controlled by the Port.  The noise 
level at 300m will be approximately 55dB LAeq in meteorological conditions that assist 
propagation towards the Bluff shore 

Noise levels from TSHD dredging activities will achieve comfortable compliance with the 
Project Noise Standards due to the separation distance from the works area to noise sensitive 
receivers on the Bluff shore.   

16.3 Backhoe dredging- harbour channel 

Dredging on the Bluff side of the harbour channel will take place predominantly at night 
between 1 April and 30 September.  Our noise level predictions and assessment of 
meteorological conditions confirms that: 

1) Noise levels will always be less than 45dB LAeq when meteorological conditions impede 
propagation towards Bluff.  These conditions may be experienced approximately 41% 
of the nights dredging may take place.  

If the windows of bedrooms are slightly open, an NR of approximately 15dB will be 
achieved and the indoor noise level is likely to be approximately 30dB LAeq.  If windows 
are closed, an NR of approximately 20-25dB will be achieved and the indoor noise level 
is likely to be approximately 20-25dB LAeq.  We expect no sleep disturbance or amenity 
issues at these levels. 

The outdoor level of noise will be compliant with the guideline noise limits in NZS 6803 
and compliant with the Project Noise Standards. 

2) When meteorological conditions assist propagation towards Bluff, 23 dwellings will 
receive noise levels between 46dB LAeq and 50dB LAeq for various dredging positions.  
All other dwellings may experience noise levels no greater than 45dB LAeq.  These 
conditions may be experienced no more than approximately 59% of the total number 
of nights that dredging may take place. 
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If the windows of bedrooms are slightly open, an NR of approximately 15dB will be 
achieved and the indoor noise level is likely to be approximately 35dB LAeq.  If windows 
are closed, an NR of approximately 20-25dB will be achieved and the indoor noise level 
is likely to be approximately 25-30dB LAeq.  We expect that there will be no sleep 
disturbance or amenity issues at these levels, and that the noise levels will remain 
reasonable. 

The noise from the backhoe dredging in these situations may be audible outdoors on 
calm nights, but would not be intrusive or unreasonable.  The backhoe dredging noise 
may at times be audible inside dwellings on very calm nights.  We would expect the 
level to be very low in these instances, and not at a level that would unreasonably 
interfere with residential amenity. 

The outdoor level of noise will be compliant with the guideline noise limits in NZS 6803 
at all but 23 dwellings and compliant with the Project Noise Standards. 

For the avoidance of doubt, the noise level predictions demonstrate that a reasonable internal 
noise level will be achieved, even with windows partially open for cooling / ventilation.  The 
applicant is not relying on the occupants of dwellings to close their windows to achieve a 
reasonable internal noise level.   

16.4 Blasting air-overpressure 

This activity will only take place during the day.  Our air-overpressure predictions demonstrate 
that without the effect of the water column to attenuate the energy, the predicted level is 
significantly below the recommended limit in NZS 6803.   

With the attenuation of the water column included in the calculations (using two different 
methods) the air-overpressure levels are expected to comply with the recommendations in 
NZS 6803 by approximately 90dB or more.   

We expect the noise effects of blasting to be negligible. 

16.5 Mitigation and conditions 

We have recommended a range of mitigation and noise management measures.  These 
include physical measures (mufflers, maintenance of equipment etc) and management 
measures.  These will be particularly important for works undertaken at night. 

We have prepared the condition set separately with the project planner. 

16.6 Summary 

We have predicted and assessed the noise levels likely to be generated by the various 
activities and phases of the capital dredging project. 

Overall, the noise levels from all daytime activities are predicted to comply with the guideline 
noise limits in NZS 6803, and generally by a significant margin. 
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Harbour channel dredging works will be undertaken predominantly during the night-time 
period.  We have modelled and predicted the night-time noise levels taking into account 
meteorological conditions likely to be present when the dredging is undertaken on the Bluff 
side of the channel (between 1 April and 30 September).  

Our analysis demonstrates that the project will achieve compliance (at all receivers) with NZS 
6803’s guideline night-time noise limit of 45 dB LAeq, on at least 41% of the nights that night-
time dredging takes place. 

On up to 59% of nights that night-time dredging takes place, NZS 6803’s guideline noise limits 
may be exceeded by up to 5dB at up to 23 dwellings.  These works will occur in the colder 
months of the year when most bedroom windows will be closed or open only slightly.  If the 
receivers’ windows are slightly open, a noise reduction of approximately 15dB will be achieved 
and the indoor noise level is likely to be approximately 35dB LAeq.  If windows are closed, a 
noise reduction of approximately 20-25dB will be achieved and the indoor noise level is likely 
to be approximately 25-30dB LAeq.  Noise levels indoors will not exceed 35dB LAeq, providing 
the receivers with adequate protection from sleep disturbance effects. 

Policy 5.3.20 of the RCPS recognises that “even though levels of construction noise can be 
greater than levels of noise normally found in urban areas, the community will usually tolerate 
the noise if it is temporary or for a short duration and provided that reasonable efforts have 
been made to minimise its adverse effects”.  The applicant has proposed a range of mitigation 
and noise management measures, including project communications with residents.  

NZS 6803 recognises that construction noise levels10 are not necessarily unreasonable when 
all relevant factors are taken into consideration.  We consider that the project noise levels will 
be reasonable, taking into account: 

v. The predicted noise levels at the receivers.  The noise levels from all daytime 
activities are predicted to comply with the guideline noise limits in NZS 6803 (and 
generally by a significant margin) and we expect that receivers will not have sleep 
disturbance or amenity issues during the night-time.  We consider that the noise 
levels will be reasonable11 for all receivers at all times. 

vi. The limited duration of the project.  NZS 6803 recognises that construction noise is 
an inherent part of society, and the communities will usually tolerate construction 
noise effects from limited-duration projects. 

vii. Project communications will provide residents with advance notice of the timing and 
duration of night work.  The communications will explain that it will be audible in some 
meteorological conditions, and that closing bedroom windows will assist to reduce 
noise levels.  NZS 6803 recognises that providing certainty to receivers can help to 
reduce adverse reactions to noise. 

 
10 Noise levels associated with limited-duration construction projects.  NZS 6803 recognises that these activities 
usually cannot be undertaken within the specified zone noise standards that control operational noise. 
11 Even if residents have open windows. 
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viii. The proposed implementation of all practicable options to reduce noise levels at 
source, including use of a muffler on the backhoe dredger, avoiding impact noise by 
lining the dredger, and regular maintenance of project machinery. 
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Appendix A   Glossary of terms 

Noise 
A sound which serves little or no purpose for the exposed persons and is commonly described as 
‘unwanted sound’.  The definition of noise includes vibration under the Resource Management Act.  

Best practicable 
option 

Defined in section 2 of the Resource Management Act as: 
in relation to a discharge of a contaminant or an emission of noise, means the best method for 
preventing or minimising the adverse effects on the environment having regard, among other things, 
to—   

a. the nature of the discharge or emission and the sensitivity of the receiving environment to 
adverse effects; and   

b. the financial implications, and the effects on the environment, of that option when 
compared with other options; and   

c. the current state of technical knowledge and the likelihood that the option can be 
successfully applied.   

dB (decibel) 
The basic measurement unit of sound.  The logarithmic unit used to describe the ratio between the 
measured sound pressure level and a reference level of 20 micropascals (0 dB). 

A-weighting 
A frequency filter applied to the full audio range (20 Hz to 20 kHz) to approximate the response of 
the human ear at lower sound pressure levels. 

Z-weighting Zero frequency weighting. No filter is applied to the measured level. 

Ambient noise 
Ambient noise is the total of all noise within a given environment, comprising a composite of sounds 
from sources near and far. 

Specific sound The component of total sound that can be identified as associated with a specific source e.g., the 
noise from a proposed activity. 

Background noise See LA90(t). 

LAeq(t) (dB) 
The A-weighted equivalent sound pressure level with the same energy content as the measured 
varying acoustic signal over a sample period (t).  The preferred metric for sound levels that vary over 
time because it takes into account the total sound energy over the time period of interest. 

LAFmax (dB) 
The maximum A-weighted sound pressure level recorded during the measurement period using a 
fast time-weighting response. 

LWA (dB) 

Sound power level (LWA) is the acoustical energy emitted by a sound source. It is an absolute value 
and is not affected by distance or the environment. The LWA is used in computer noise modelling to 
calculate the sound pressure level (e.g., LAeq) at a given distance. 

NZS 6801:2008 N.Z. Standard NZS 6801:2008 Acoustics – Measurement of environmental sound. 

NZS 6802:2008 N.Z. Standard NZS 6802:2008 Acoustics – Environmental noise. 

NZS 6803:1999 N.Z. Standard NZS 6803:1999 Acoustics – Construction noise. 

The Act The Resource Management Act 1991. 

s16 

Section 16 of the Act states that “every occupier of land (including any premises and any coastal 
marine area), and every person carrying out an activity in, on, or under a water body or the coastal 
marine area, shall adopt the best practicable option to ensure that the emission of noise from that 
land or water does not exceed a reasonable level”. 

ISO 9613-1/2 International Standard ISO9613-1/2 Attenuation of sound during propagation outdoors 



  

AIRBORNE NOISE ASSESSMENT- CAPITAL DREDGING PROJECT | BLUFF HARBOUR | 
6 DECEMBER 2021 

APPENDIX B   

 

Appendix B   NIWA Windrose data   
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Appendix C   Dredging (backhoe) noise level contours 

  



Backhoe dredging in Zone 1 - Bluff side - meteorological conditions assisting propagation towards Bluff shore



Backhoe dredging in Zone 1 - Bluff side - meteorological conditions impeding propagation towards Bluff shore



Backhoe dredging in Zone 1 - Tiwai side - meteorological conditions assisting propagation towards Bluff shore



Backhoe dredging in Zone 1 - Tiwai side - meteorological conditions impeding propagation towards Bluff shore



Backhoe dredging in Zone 2 - Bluff side - meteorological conditions assisting propagation towards Bluff shore



Backhoe dredging in Zone 2 - Bluff side - meteorological conditions impeding propagation towards Bluff shore



Backhoe dredging in Zone 2 - Tiwai side - meteorological conditions assisting propagation towards Bluff shore



Backhoe dredging in Zone 2 - Tiwai side - meteorological conditions impeding propagation towards Bluff shore



Backhoe dredging in Zone 3 - Bluff side - meteorological conditions assisting propagation towards Bluff shore



Backhoe dredging in Zone 3 - Bluff side - meteorological conditions impeding propagation towards Bluff shore



Backhoe dredging in Zone 3 - Tiwai side - meteorological conditions assisting propagation towards Bluff shore



Backhoe dredging in Zone 3 - Tiwai side - meteorological conditions impeding propagation towards Bluff shore



Backhoe dredging in Zone 4 - Bluff side - meteorological conditions assisting propagation towards Bluff shore



Backhoe dredging in Zone 4 - Bluff side - meteorological conditions impeding propagation towards Bluff shore



Backhoe dredging in Zone 4 - Tiwai side - meteorological conditions assisting propagation towards Bluff shore



Backhoe dredging in Zone 4 - Tiwai side - meteorological conditions impeding propagation towards Bluff shore



Backhoe dredging in Zone 5 - Bluff side - meteorological conditions assisting propagation towards Bluff shore



Backhoe dredging in Zone 5 - Bluff side - meteorological conditions impeding propagation towards Bluff shore



Backhoe dredging in Zone 5 - Tiwai side - meteorological conditions assisting propagation towards Bluff shore



Backhoe dredging in Zone 5 - Tiwai side - meteorological conditions impeding propagation towards Bluff shore
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Appendix D   Air-overpressure calculation methods 

Calculation Method One 

Styles Group followed the calculation methods outlined in Document 5.9.2.18 “Underwater 
Construction Noise Modelling and Assessment Report – Effects upon Marine Mammals and 
Fish”12 to understand the effect of the acoustic impendence of the two mediums (water and 
air). 

Using this method, the energy transmitted from the water to the air is calculated using the 
following formula: 

      𝑅 =      (2) 

Where 

 R = Reflexion coefficient 

 푍  = acoustic impendence of medium 1 

 푍  = acoustic impendence of medium 2 

And,  

      𝑇 = 1 − 𝑅      (3) 

Where T is the transmission coefficient. 

Following this calculation method results in a transmission coefficient of 0.1%. 

 

  

 
12 https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN020015/EN020015-000793-
5.9.2.18_App%209.18_Underwater%20Construction%20Noise%20Modelling%20and%20Assessment%20Report.pdf  

https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN020015/EN020015-000793-5.9.2.18_App%209.18_Underwater%20Construction%20Noise%20Modelling%20and%20Assessment%20Report.pdf
https://infrastructure.planninginspectorate.gov.uk/wp-content/ipc/uploads/projects/EN020015/EN020015-000793-5.9.2.18_App%209.18_Underwater%20Construction%20Noise%20Modelling%20and%20Assessment%20Report.pdf
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Calculation Method 2 

The second calculation method was obtained from Appendix II “Guidelines for the Use of 
Explosives in or Near Canadian Fisheries Waters”13 prepared by the Canadian Technical 
Report of Fisheries and Aquatic Sciences 2107 – 1998. 

Using the equation:  

     𝑃 = ( )⁄
( )⁄       (4) 

Where, 

𝑃  = Pressure (kPa) in air 

 푍  = acoustic impendence of air 

 𝑃  = Pressure (kPa) in water 

 푍  = acoustic impendence of water 

And, 

      푍 푍⁄ =      (5) 

Where, 

𝐷  = Density of air in g/cm-3 

 𝐶  = Compressional wave velocity in air in cm/s 

 𝐷  = Density of water in g/cm-3 

 𝐶  = Compressional wave velocity in water in cm/s 

Following this calculation method results in a transmission coefficient of 5.4%. 

 

 

 

 
13 https://www.racerocks.ca/wp-content/uploads/2015/09/DND-explosive-guidelines.pdf  

https://www.racerocks.ca/wp-content/uploads/2015/09/DND-explosive-guidelines.pdf
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Executive summary 
 

• During February 2021 a field survey around the vicinity of Bluff Harbour and 
Awarua Bay was conducted, as well as a desktop analysis of bird species likely 
to occur in the area. This enabled an assessment of the avian values for the 
area, and those species at risk from potential impact during the Bluff Harbour 
Capital Dredging project. 

• A total of 155 bird species were identified as being present within the vicinity of 
Invercargill and the Bluff Harbour and Awarua Bay. A short list of fifty-nine 
species with a threat category of At Risk, Naturally Uncommon or above was 
determined, and forty-nine species without a threat classification. Not all of 
these short-listed are likely to be impacted by the proposed project, so within 
each of these lists, key groups and species of birds are discussed. 

• Eight main categories of birds are discussed with regards to potential impacts 
from the proposed projects – these are waterfowl; penguins; albatross; petrels, 
shearwaters and their allies; Cormorants/shags; shorebirds; herons; and gulls 
and terns. Each of these are discussed with regards to any broad concerns, 
and specific concerns with regards to priority species. 

• For the waterfowl; albatross; petrels, shearwaters and their allies; shorebirds; 
and herons the effects of the proposed works activities are considered to be 
small based on an assessment of modelled noise levels and other impacts. Key 
to some of these groups (especially the shorebirds) not being affected by the 
proposed works activities is mitigation of sediment plumes, and restricting works 
likely to increase turbidity, to periods when there is an outgoing tide. 

• For the penguins, the little penguin has been identified as the only species 
within the group that is likely to be affected during the proposed works. The 
main mitigation would be to conduct works outside of the core breeding 
season (September to March), therefore during the period from April through 
to late August. An understanding of the distance at which the underwater 
blasts could cause injury or mortality to these marine birds is still required. 
Guidelines halting underwater blasts if birds are seen in the water, within the 
cumulative sound exposure level for a temporary threshold shift (TTS) in Otariid 
pinnipeds, have been designated. 

• For the shags/cormorants, a number of species are identified as being likely to 
be affected during the proposed works, but with special consideration to the 
spotted and Foveaux shags. There are no seasonal constraints required for 
these species, however, as with little penguins, guidelines halting underwater 
blasts if birds are seen in the water will be adhered to. 

• For the gulls and terns, there are some considerations for birds when feeding in 
flocks nearby to the proposed works activities. Similar to the little penguins and 
shags/cormorants above, guidelines halting underwater blasts when birds are 
feeding nearby will be adhered to. 

• Marine mammal observers (MMOs) will be monitoring for marine mammals 
during the operations, and will also be looking for marine birds prior to 
underwater blasts. The guidelines regarding distances to marine birds prior to 
underwater blasts will therefore be carefully monitored. 

• An acoustic harassment device will be situated on the backhoe dredge, and 
will transmit at all times whilst drilling or blasting is occurring. Prior to all 
underwater blasts a ‘warning’ open water blast of low peak pressure is to be 
set off to deter marine birds from the area before each blasting operation 
commences.  
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Introduction 
 
The intent of this report is to outline the results of  

1) on-site surveys in Bluff Harbour, Awarua Bay and around Tiwai Point and Stirling 
Point. 

2) a desktop assessment of bird species likely to occur within the vicinity of Bluff 
Harbour, affected by the Bluff Harbour Capital Dredging project. 

3) A literature review and assessment of potential impacts to birds from the 
proposed Bluff Harbour Capital Dredging project. 

 
On-site surveys were based on a qualitative assessment of the areas surveyed. This 
was able to determine the habitats present, and therefore the likelihood of various 
bird species utilising these habitats, where the direct observation of species was not 
made.  Tidal, weather and seasonal influences could affect species presence and 
abundance, so the effectiveness of a short-term surveys with a quantitative approach 
did not seem useful in this situation. 
 

METHODS 
 

Desktop information gathering 
 
During February 2021, prior to, during and after the work undertaken on site on 10-14 
February 2021, a desktop assessment of bird species that are likely to occur on the site 
and nearby was conducted.  This entailed investigating eBird (www.ebird.org) and 
iNaturalist (www.inaturalist.org), as well as consulting published information in scientific 
journals from historical surveys such as those conducted by Birds NZ (formerly the 
Orntihological Society of New Zealand). 
 
eBird provides a relatively user-friendly experience and complete database for 
looking at what species are present in the area. A search of bird species found within 
the Invercargill City area (roughly extending from Riverton in the west to Seaward 
Downs in the east, and north of Invercargill City to south of Bluff) (Figure 1) found 140 
bird species recorded within the area.  Additionally, 85 species recorded at the 
Foveaux Strait (Stewart Island Ferry) eBird hotspot were examined and 11 species not 
included in the former search added to this list, providing a total of 155 species within 
this area (Appendix 1). 
 
A search using iNaturalist for the area surrounding the site (roughly the same as the 
Invercargill City area investigated using eBird) (Figure 1) yielded 1,192 observations of 
113 species of birds.  From these observations a number of escapee species, hybrids, 
and recently released species were excluded, giving 101 species of birds in the same 
general Invercargill City area (Appendix 1). 
 
Combining these two sources results in a species list of 155 species for the greater 
Invercargill City area, which includes Bluff Harbour, Tiwai Point, Awarua Bay and the 
Foveaux Strait. An analysis of this extensive list of bird species was undertaken, and 
those species considered to be found within the vicinity of the proposed project are 
dealt with below. 
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Figure 1. The area in which a search of all bird species recorded in eBird (and 
approximately similar for iNaturalist) was conducted. 
 
 

Bluff Harbour site visit 10-14 February 2021 
 
During the period 10-14 February 2021 a total of approximately 21 hours was spent 
on site in the vicinity of Bluff Harbour. This includes time spent at Tiwai Point, Tiwai 
Bridge sandspit, Awarua Bay, Island Harbour, Bluff township, and Stirling Point and 
Foveaux Walkway.  During this time a variety of tidal and weather conditions were 
encountered, and although this is viewed as a short-term field survey which were 
obviously biased by the species present during late summer, the more important 
aspect of these field surveys was to determine the likely species present in this area, 
based on ornithological knowledge and the habitats surveyed. Figure 2 provides an 
overview of the areas of coastline surveyed during this current survey period. 
 
Most of the areas surveyed were examined on foot, although in sections of the 
coastline where a road was adjacent to the coastline, then these areas were driven, 
and sections walked or examined subsequently. Several island areas within Bluff 
Harbour are indicated in Figure 2, and these were scanned through a telescope 
from several places adjacent to SH1. 
 
On the morning of 13 February 2021, parts of Island Harbour were visited to ground 
truth habitats that were expected through examination of Google Earth, and from 
observation from adjacent public areas which were accessed in Bluff. 
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It should be stated here that this is not the first time I have visited the area, having 
travelled on the Foveaux Strait ferry perhaps 25+ times, and operated birding tours 
that pass through Bluff and spend time on Stewart Island (Rakiura). I have also spent 
time birding in and around Awarua Bay in the past, as well as at other wetland and 
estuarine sites in and around Invercargill.  
 

 
Figure 2. Aerial image of the Bluff Harbour and Awarua Bay area, showing the 
approximate areas of coastline that were examined during the field work component 
of this survey. 
 
During the field work conducted during these surveys, a total of 60 bird species were 
recorded. This is shown in Appendix 1, alongside the overall literature review of other 
bird species recorded in eBird and iNaturalist. All of the species recorded during 
these current surveys had been recorded previously by various observers, and were 
recorded in either the eBird checklists, iNaturalist records, or both. Therefore, no new 
or surprising species were found, but the surveys allowed a useful overview of the 
various habitats these species occupied, their behaviours in these locations, and the 
likely overlap with the proposed project. 
 

Habitats documented during the site visit 
 
During the course of the field work conducted during the site visit, a broad 
characterisation of the coastal habitats encountered was conducted. These 
characterisations are based on generalised physical characteristics of the shoreline, 
and not intended to be a detailed assessment of those habitats, but more guide 
any decisions that might be required for particular habitats or species in question. 
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The habitats described below are of importance only to the areas directly affected 
by the proposed work, and Figure 3 shows an outline of these habitats with 
reference to the coastline sections surveyed as per above. 
 

1. Natural rocky coastline with fringing vegetation. In most cases this vegetation 
is native, in some cases it is a mix of native and introduced species. The exact 
composition of these plants is of less importance than the cover and 
protection the vegetation would provide to bird species which might be 
nesting or moulting within them. In some places, for example at Tiwai Point 
and Bluff Hill/Motupohue Scenic Reserve, this vegetation is extensive, and not 
just a narrow coastal fringe. 

2. Natural rocky coastline with grass verge and public road. This habitat is limited 
in extent, but could act as a potential roosting site for various bird species at 
varying states of the tide. It could also act as an access-point for species such 
as penguins, coming ashore. 

3. Man-made rock wall. Most of the rock wall examined during this survey 
appeared to provide very few possible cavities for species such as penguins 
to breed or moult within them. However, they are utilised by other species as 
roosting locations adjacent to feeding and breeding areas. 

4. Man-made vertical concrete or steel walls (wharf areas). All of the Island 
Harbour wharves are constructed of vertical concrete and/or steel plating, 
which does not allow access to any bird species. 

5. Shell/sandy beach with fringing vegetation. In most areas these beaches are 
fully covered at high tide, with limited exposed shoreline adjacent to 
vegetation. However, at low tide these areas are feeding zones for shorebirds 
and other coastal species. The vegetation is generally thick, and may provide 
shelter to nesting or moulting species, and other landbirds. 

 
Additional to the above shoreline habitats, a further series of marine habitats were 
observed (Figure 4), with these being 

1. Off-shore pelagic. This zone extends from outside the channel entrance to 
Bluff Harbour, along the coastline in both directions. It is not a fixed distance 
from land, and the species that use this coastal habitat can be closer or 
further from land depending on weather and sea conditions. 

2. In-shore coastal. This zone extends from the high water zone to the pelagic or 
channel zones. Generally characterised by shallower depths and lower flow 
of coastal currents. 

3. Channel. This zone in this case is primarily from the entrance to the Bluff 
Harbour channel in the open ocean, into an area that extends to the north of 
Island Harbour and then around to the east, between Tiwai Point and Joeys 
Island. 

4. Intertidal zone. This is a habitat that is not indicated on Figure 4, but occurs 
throughout Bluff Harbour and Awarua Bay. These areas are variously covered 
in water at high tide, and uncovered at low tide, but exact mapping of this 
habitat not carried out during the course of this work. However, the area 
involved is significant, with large areas of mudflats exposed to feeding 
shorebirds and other species during the tidal range. 
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Figure 3. This figure shows the shore side coastline habitats observed during this 
survey. This helps in understanding the habitats available to various species and bird 
groups as per below. 
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Figure 4. This figure shows the broad marine habitats observed during this survey. This 
may help guide decisions with regards to the species likely to be encountered in 
those areas. Note it does not indicate the tidal mudflat habitats that are significant 
in size and found throughout this area, and beyond, further into Bluff Harbour and 
Awarua Bay. 
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RESULTS 
 

Bird species of importance during the proposed work 
 
Although a total of 155 bird species have been described from the area surrounding 
the Bluff Harbour environs (Appendix 1), not all of these are of interest to the purposes 
of this survey and the proposed project, and a number exist only as records at sites 
well away from Bluff Harbour itself.  Species deemed of interest are those that use the 
shoreline and marine habitats described above. This may be for feeding, breeding, 
moulting or travel though the area that will be affected by the proposed work. This 
creates a smaller list of species to consider with regards to the proposed work. From 
this list a number of introduced landbird species have been excluded, as even though 
these species may be present in some of the shoreline habitats, their presence is not 
of concern from the point of view of the risks posed by the proposed project, nor at 
the population level for these species. 
 
Of the bird species considered to overlap with areas in which noise and other impacts 
are to occur, priority consideration should be given to species which have a species’ 
conservation status (according to Robertson et al 2017). Therefore, the species that 
occupy the habitats listed above, and are currently given a threat status are listed in 
Table 1. The threat or conservation categories contained within this Table are (in order 
of highest conservation status to lowest) – Nationally Critical, Nationally Endangered, 
Nationally Vulnerable, At Risk, Declining, At Risk, Recovering, At Risk, Relict, and At Risk, 
Naturally Uncommon. These categories are based on criteria detailed in Townsend et 
al 2008. 
 
More common species that lack a conservation ranking should still be considered 
within the extent of this proposed project, and are listed in Table 2. These species, 
although more common and not at risk from the proposed work at a population level, 
range from endemic species which are only found in New Zealand (eg. tui) to other 
species that have been introduced (eg. black swan).  Some are landbirds, primarily 
found at sites such as Tiwai Point and Bluff Hill/Motupohue Scenic Reserve, through to 
waterbirds that regularly feed on the exposed areas of Bluff Harbour at low tide. As 
some of these locations are within the footprint of the project area that is expected 
to have drilling noise above 30 dB(A), these species have been included. 
 
Inclusion in either of these lists does not necessarily mean that they will be impacted 
by the proposed project. But it highlights those species which might, due to their 
preferred habitats, have the potential for overlap. Further discussion of species that 
are of importance with regards to impacts is undertaken below. 
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Table 1.  Fifty-nine bird species considered to overlap with areas impacted by the 
proposed project, for which a conservation status of more than At Risk, Naturally 
Uncommon has been given (Robertson et al 2017). These species are therefore of 
importance with regards to determining risk from the proposed project, however, 
not all of them are likely to be affected by work activities. Those species in bold are 
considered to possibly overlap with these activities, whilst the other species are 
unlikely due to being infrequent visitors and rarely found within the proposed work 
areas, or are landbirds that will be unlikely to be affected. 
 
Common name Scientific name Conservation 

status 
Pacific black (grey) duck Anas superciliosa Critical 
New Zealand [Wandering] albatross Diomedea antipodensis Critical 
Salvin's albatross (mollymawk) Thalassarche salvini Critical 

Whenua Hou diving-petrel 
Pelecanoides georgicus "Codfish 
Is" Critical 

Great egret (white heron) Ardea alba Critical 
Southern New Zealand plover 
(dotterel) Charadrius obscurus obscurus Critical 
Black-billed gull Larus bulleri Critical 
Yellow-eyed penguin Megadyptes antipodes Endangered 
Eastern reef egret (heron) Egretta sacra Endangered 
Black-fronted tern Chlidonias albostriatus Endangered 
Fiordland crested penguin Eudyptes pachyrhynchus Vulnerable 
Campbell albatross (mollymawk) Thalassarche impavida Vulnerable 
Grey-headed albatross (mollymawk) Thalassarche chrysostoma Vulnerable 
Hutton's shearwater Puffinus huttoni Vulnerable 
Foveaux shag Leucocarbo stewarti Vulnerable 
New Zealand falcon Falco novaeseelandiae Vulnerable 
Red (lesser) knot Calidris canutus Vulnerable 
Banded dotterel (double-banded 
plover) Charadrius bicinctus Vulnerable 
Wrybill Anarhynchus frontalis Vulnerable 
Caspian tern Hydroprogne caspia Vulnerable 
New Zealand kaka Nestor meridionalis Vulnerable 
Little penguin (Southern) Eudyptula minor minor Declining 
White-capped albatross 
(mollymawk) Thalassarche steadi Declining 
Light-mantled sooty albatross Phoebetria palpebrata Declining 
Sooty shearwater Puffinus griseus Declining 
Bar-tailed godwit (Eastern) Limosa lapponica baueri Declining 
South Island (pied) oystercatcher Haematopus finschi Declining 
Red-billed gull Larus scopulinus Declining 
White-fronted tern Sterna striata Declining 
South Island robin Petroica australis Declining 
New Zealand fernbird Bowdleria punctata Declining 
New Zealand pipit Anthus novaeseelandiae Declining 
Northern giant-petrel Macronectes halli Recovering 
Pied cormorant Phalacrocorax varius Recovering 
Variable oystercatcher Haematopus unicolor Recovering 
Antarctic tern Sterna vittata Recovering 
Mottled petrel Pterodroma inexpectata Relict 
Cook's petrel Pterodroma cookii Relict 
Broad-billed prion Pachyptila vittata Relict 
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Fairy prion Pachyptila turtur Relict 
Fluttering shearwater Puffinus gavia Relict 
Grey-backed storm-petrel Oceanites nereis Relict 
White-faced storm-petrel Pelagodroma marina Relict 
Common diving-petrel Pelecanoides urinatrix Relict 
Red-crowned parakeet Cyanoramphus novaezelandiae Relict 

Royal albatross (Northern/Southern) Diomedea sanfordi/epomophora 
Naturally 
Uncommon 

Buller's albatross (mollymawk) Thalassarche bulleri 
Naturally 
Uncommon 

Cape petrel (pigeon) Daption capense 
Naturally 
Uncommon 

Westland petrel Procellaria westlandica 
Naturally 
Uncommon 

Grey petrel Procellaria cinerea 
Naturally 
Uncommon 

Buller's shearwater Puffinus bulleri 
Naturally 
Uncommon 

Sub-antarctic little shearwater Puffinus elegans 
Naturally 
Uncommon 

Great cormorant (black shag) Phalacrocorax carbo 
Naturally 
Uncommon 

Little black cormorant Phalacrocorax sulcirostris 
Naturally 
Uncommon 

Spotted shag (Blue) Stictocarbo punctatus oliveri 
Naturally 
Uncommon 

Royal spoonbill Platalea regia 
Naturally 
Uncommon 

Brown (Southern) skua Catharacta antarctica 
Naturally 
Uncommon 

Long-tailed koel (cuckoo) Eudynamys taitensis 
Naturally 
Uncommon 

Gull-billed tern Gelochelidon nilotica Vagrant # 
# Gull-billed tern has been included in this list due to the fact that a pair attempted 
to breed at the Tiwai Bridge Spit in late Dec 2019. 
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Table 2. Forty-nine bird species considered to overlap with areas impacted by the 
proposed project, but for which a conservation status is not applicable. These 
species are therefore considered of less risk at a population level, but may still be 
affected by the proposed work. Those species in bold are considered to possibly 
overlap with these activities, whilst the other species are unlikely due to being 
infrequent visitors and rarely found within the proposed work areas, or are landbirds 
that will be unlikely to be affected. 
 
Common name Scientific name Status in NZ 
Black swan Cygnus atratus Not Threatened 
Canada goose Branta canadensis Introduced 
Paradise shelduck Tadorna variegata Not Threatened 
Grey teal Anas gracilis Not Threatened 
Mallard Anas platyrhynchos Introduced 
Australasian shoveler Anas rhynchotis Not Threatened 
Black-browed albatross 
(mollymawk) Thalassarche melanophris Coloniser 
Southern giant-petrel Macronectes giganteus Migrant 
Grey-faced petrel Pterodroma gouldi Not Threatened 
White-headed petrel Pterodroma lessonii Not Threatened 
White-chinned petrel Procellaria aequinoctialis Not Threatened 
Short-tailed shearwater Puffinus tenuirostris Migrant 
Wilson's storm-petrel Oceanites oceanicus Migrant 
Black-bellied storm-petrel Fregetta tropica Not Threatened 
Australasian gannet Morus serrator Not Threatened 
Little pied cormorant Phalacrocorax melanoleucos Not Threatened 
White-faced heron Egretta novaehollandiae Not Threatened 
Swamp (Australasian) harrier Circus approximans Not Threatened 
Sanderling Calidris alba Vagrant 
Curlew sandpiper Calidris ferruginea Vagrant 
Sharp-tailed sandpiper Calidris acuminata Migrant 
Red-necked stint Calidris ruficollis Migrant 
Eastern curlew Numenius madagascariensis Vagrant 
Whimbrel Numenius phaeopus Migrant 
Black-tailed godwit Limosa limosa Vagrant 
Hudsonian godwit Limosa haemastica Vagrant 
Marsh sandpiper Tringa stagnatilis Vagrant 
Common greenshank Tringa nebularia Vagrant 
Terek sandpiper Tringa cinerea Vagrant 
Grey-tailed (Siberian) tattler Tringa brevipes Vagrant 
Ruddy turnstone Arenaria interpres Migrant 
Pied (black-winged) stilt Himantopus himantopus Not Threatened 
Pacific golden plover Pluvialis fulva Migrant 
Greater sand plover Charadrius leschenaultii Vagrant 
Lesser sand (Mongolian) plover Charadrius mongolus Vagrant 
Kelp (Black-backed) gull Larus dominicanus Not Threatened 
Little tern Sternula albifrons Migrant 
New Zealand pigeon Hemiphaga novaeseelandiae Not Threatened 
Yellow-crowned parakeet Cyanoramphus auriceps Not Threatened 
Shining bronze-cuckoo Chrysococcyx lucidus Not Threatened 
Sacred kingfisher Todiramphus sanctus Not Threatened 
Grey gerygone (warbler) Gerygone igata Not Threatened 
New Zealand bellbird Anthornis melanura Not Threatened 
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Tui 
Prosthemadera 
novaeseelandiae Not Threatened 

New Zealand brown creeper Mohoua novaeseelandiae Not Threatened 
New Zealand fantail Rhipidura fuliginosa Not Threatened 
New Zealand tomtit Petroica macrocephala Not Threatened 
Silvereye (waxeye) Zosterops lateralis Not Threatened 
Welcome swallow Hirundo neoxena Not Threatened 
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Risk to bird species from the proposed project 
 
There are five main potential ways in which the proposed project could impact bird 
species. These are listed below in no particular order. 

1. Disturbance of breeding, feeding or roosting birds from elevated levels of 
above water noise, from both drilling and blasting regime, and dredging of 
subsequent materials. 

2. Disturbance of breeding, feeding or roosting birds from elevated levels of 
below water noise, from both drilling and blasting regime, and dredging of 
subsequent materials. 

3. Decreased food availability due to temporary sediment plumes in the 
swinging basin and berths in Bluff Harbour, and adjacent to the sediment 
disposal site. 

4. Temporary reduction in available feeding habitat due to removal of prey 
substrate and disturbance, and increased vessel activity in the area causing 
disturbance to foraging birds. 

5. Direct impacts from the underwater blasting, including injury or death. 
 
Each of these potential impacts above will be discussed with reference to the 
groups of birds below. If no impact, or a minor or transitory impact are considered to 
be likely, then these will not be discussed. 
 
An important consideration with regards to the effects of increased sediment loads, 
is that as part of mitigation measures to be employed during the proposed project, 
the dredging of berths and other areas where finer silts occur is to be limited to 
outgoing tides only. This will avoid the migration of sediment into the upper harbour 
and Awarua Bay, where it could impact benthic communities and the current tidal 
mudflat ecosystems. The increase in sediment levels on outgoing tides is unlikely to 
have more than a temporary impact on any of the bird species reviewed here, as 
the Channel zone is considered to be a habitat utilised by only a few species, all of 
which have significant areas of available habitat that could be used during these 
times of increased sediment load. 
 
The proposed sediment disposal site, located just to the south of the Tiwai Aluminium 
Smelter, is located in approximately 6-7m deep water. The area proposed for the 
disposal site is a very restricted area, and with the amount of sediment proposed to 
be dumped here (120,000 m3), the currents that are associated with the location, 
and the fact that for all of the species that utilise this zone, the area likely to be 
impacted by the increase in sediment load is likely to be a very small portion of the 
potential foraging range. Particular mention is made in the discussion of bird groups 
below. 
 

Bird groups for which the consideration of potential impacts from the proposed 
project are deemed necessary 

 
The bird species which should be considered with regards to potential impacts from 
the proposed project, can be broadly categorised into eight main categories. 
 
Waterfowl 
A large number of ducks and swans utilise the intertidal zones within Bluff Harbour and 
Awarua Bay for foraging and resting. Only one species with a threat status (Pacific 
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black (grey) duck, Critical) has been recorded within the area investigated. However, 
this species is not generally found in estuarine habitats, and would not be expected 
to occur in the Bluff Harbour area. It is therefore not considered at risk by the proposed 
project. Several hundred black swan are routinely visible throughout the harbour, and 
ducks of several species are common (Table 2). This would be especially true during 
the winter months, following the end of breeding, and when some parts of the 
Harbour become a safe haven during the duck shooting season. Although some 
species, such as Paradise shelduck, are endemic, and others such as grey teal and 
Australasian shoveler are native, none of these species have populations that are of 
concern within Southland, nor any protected conservation status (other than being 
classified as gamebirds). During the breeding season (August to February) some of 
these species are likely to nest around the fringes of Bluff Harbour and Awarua Bay, 
but again are not likely to be impacted even during these months whilst breeding. 
 
The intertidal zone areas where waterfowl may congregate or feed, that overlap with 
elevated levels of above water noise as expected from the preliminary modelling 
(Styles Group 2021) are very small . The main site that feeding and resting waterfowl 
might have slightly increased levels of noise (45-35 dB(A), whereby 30 dB(A) is normal 
ambient for the location) would be on the areas on the western side of Tiwai Point, in 
the vicinity of the Tiwai wharf and causeway. The slightly elevated level of noise in this 
area is unlikely to have any obvious effect on feeding or resting waterfowl in this area, 
as they are already acclimated to elevated levels of noise, machinery, and human 
disturbance. Based on the very small areas impacted compared to the extensive 
foraging areas within Bluff Harbour and Awarua Bay, noise impacts are therefore likely 
to be minor.  
Some intertidal zones areas exposed to the north of Island Harbour were also identified 
during the surveys conducted 10-14 February 2021, but these are limited in size, and 
with normal Port operations and the elevated ambient noise and traffic associated 
with this, the waterfowl present in these areas at the time appeared unaffected by 
such noise. They are likely to very quickly habituate to elevated levels of above water 
noise during the proposed project. 
 
Penguins 
Three species of penguin have been recorded within the Bluff Harbour area, and the 
proposed dredging, blasting and sediment disposal area. All three of these have a 
threat classification (Yellow-eyed penguin – Endangered, Fiordland crested penguin 
– Vulnerable, and little penguin At Risk, Declining) which makes them species of 
interest, as do their predominantly aquatic habits. Not only will elevated levels of 
above water noise have a potential impact on these species, but due to the fact that 
they must swim to their breeding sites, and potentially pass through areas with 
elevated below water noise, the impacts upon these species are likely to be 
increased. 
 
There are no known breeding sites for either Fiordland crested or yellow-eyed 
penguins in or near to Bluff Harbour. Both of these species are recorded more 
frequently at sea in the Foveaux Strait, and Fiordland crested penguins breed around 
the coast of Stewart Island (Rakiura), and yellow-eyed breeding on Ruapuke Island 
and some of the Muttonbird Islands. Both species of penguin have been recorded in 
and around Bluff Harbour, but these are rare events where a single bird has been 
found ashore or near shore. In the case of Fiordland crested penguin, these handful 
of records have been in November and December, likely representing young birds 
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that may have recently fledged and become lost. In the case of yellow-eyed 
penguin, there appears to be a just a couple of individuals recorded over the last few 
decades (based on eBird records). Therefore for both of these species it would seem 
highly unlikely that an individual would be found in the area adjacent to the proposed 
project, and therefore impacted in the same way as the more common little penguin. 
Furthermore, any mitigation measures put in place for little penguin are likely to be 
effective for these species also. 
 
Little penguins almost certainly breeding in low numbers in and around the Bluff 
Harbour area. The natural rocky coastline with fringing vegetation that occurs around 
Tiwai Point and along the southern part of Marine Parade (from 100 Marine Parade 
south) down past Stirling Point (Figure 3; and see Figure 5), is almost certainly an area 
in which little penguins breed and moult. The shelly/sandy beach areas (mainly on the 
Tiwai Point side of Bluff Harbour) may also be breeding and moulting sites for the 
species, where access from the beach and into the fringing vegetation is possible. 
Other parts of the coastline, such as the natural rocky coastline with grass verge, and 
man-made rock wall areas, may also be accessed by penguins, but are unlikely to 
have many breeding pairs. However, it should be noted that penguins may utilise the 
Channel zone (Figure 4) for feeding, at any time of the year. 
 

 
Figure 5. The coastal strip with the yellow lines is likely to hold little penguin 
breeding/moulting sites, whilst the coastal strip with the blue lines are possible 
breeding/moulting areas, but less likely.  
 
In New Zealand little penguins breed from August through to February (Fleming 2020), 
with adults doing a post-breeding feather moult shortly after finishing breeding. This 
moult takes around 2 weeks to complete, and during this period the adult penguin 
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does not leave the nesting site and does not go to sea to feed. As a consequence, 
these birds have considerable energetic constraints, and penguins exposed to 
additional stress could deplete their fat reserves prior to completion of their moult, and 
therefore compromise their survival. During the rest of the year, from March through 
to July, the birds are found at sea in coastal waters, thus are likely to be dispersed 
along the coast, rather than inside Bluff Harbour, and therefore at significantly less risk 
to any of the proposed works activities or likely impacts. 
 
Using the defined categories of likely impacts above, a number of these could have 
potential impacts on little penguins. These are – 

1. Disturbance by elevated levels of above water noise. It is likely that some pairs 
of little penguins nest within the footprint of increased levels of above water 
noise. The impact of this noise on breeding birds is not currently known, but in 
most cases the modelling of above water noise conducted (up to and 
including 55 dB(A) suggests that there could be potential effects. The exact 
effect of these elevated noise levels is unknown, but especially during the 
moult period (Feb-March), this noise could cause increased stress and 
therefore negatively impact the birds through increased energy consumption. 
However, it should be noted that any penguins that breed and moult within this 
area are generally going to be acclimated to increased levels of noise, with 
road traffic, shipping noise, and normal Port operations all contributing to 
elevated levels of noise. 

2. Disturbance by elevated levels of below water noise levels. The effects of 
increased below water noise levels are discussed in depth below. 

3. Turbidity increases reducing foraging ability of the birds breeding within and 
near to Bluff Harbour. Some increases in turbidity will occur as a result of the 
proposed works, with turbidity in the Channel zone likely to be elevated at 
periods during the work activities. The turbidity levels surrounding the proposed 
sediment disposal site will also likely increase, although is likely to be short-lived 
due to current and tide. These two locations, and the temporal increases in 
turbidity, are likely to form a relatively small part of overall little penguin foraging 
zones for those birds breeding within the Bluff Harbour. Little penguins are 
inshore feeders in New Zealand (Gales 1984), where they forage mainly within 
about 10km of their breeding colony during breeding (Gales et al 1990). The 
impacts therefore of relatively restricted increased turbidity within this sort of 
foraging range is likely to be minor. Furthermore, during the non-breeding 
season, penguins are not as restricted in their foraging ranges, as they are not 
returning to their breeding sites. Therefore, foraging ranges are likely to be 
larger, and not necessitating a return to sites in Bluff Harbour. 

4. Temporary reduction in available feeding habitat. Short-term loss of foraging 
habitat due to blasting and changes in prey distribution are likely, but these 
areas are relatively small compared to overall foraging zones of little penguin, 
and recolonization of these affected underwater areas, even if slow is unlikely 
to be of significant concern for this species. 

5. Injury or mortality of penguins from underwater blasting. Also discussed below. 
 
During the breeding season, adult little penguins will arrive and depart their nest sites 
primarily in the early morning and late evening. This will occur on a daily basis 
throughout the breeding season, and the most sensitive time for the foraging and 
provisioning periods would be during October to December when little penguins are 
feeding their chicks, as well as needing enough food for themselves (Sagar 2011). 
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Avoiding any work during this part of the breeding season is a priority, but the 
preferred mitigation would be to refrain from any works during the core breeding 
period of September through to March (which includes the post-breeding moult). This 
will reduce any impacts on breeding little penguins within Bluff Harbour. 
 
Albatross 
Albatross are relatively common in the Foveaux Strait area, with species such as 
Buller’s, white-capped, and Southern Royal albatross being found regularly in the off-
shore pelagic waters (as described in Figure 3; personal obs). There are 8 species of 
albatross with a threat status (Table 1), making this a group of birds that warrants 
consideration. However, the highly pelagic nature of all of these species means that 
they are very unlikely to overlap with areas in which any effect of the proposed works 
will be observed. 
 
Albatross may sometimes occur within the in-shore coastal waters, but generally 
would not be feeding in this zone. Therefore, the proposed sediment disposal site is 
also highly unlikely to have an effect on the feeding activity of this species, especially 
when these species cover hundreds, and in some cases thousands of kilometres 
during their normal foraging activities. Albatross would also be rarely found within the 
Channel zone, despite the fact that during the surveys conducted 10-14 February 
2021, a Buller’s albatross was seen flying from the Island Harbour end of the Channel 
out towards the open ocean. This bird may well have followed a fishing vessel into the 
Channel, and been exiting the area. But occurrences of this are probably low in 
frequency and unlikely to result in any interaction between the proposed works and 
the birds. 
 
Petrels, shearwaters, and their allies 
Similar to the reasoning for Albatross as above, the large number of tube-nosed 
seabirds (petrels, shearwaters, diving-petrels, and storm-petrels) recorded within the 
vicinity (Table 1 & 2) are unlikely to be affected by the proposed works in any 
capacity. These highly pelagic birds do not generally feed close to shore, and would 
not normally enter the Channel area, therefore are unlikely to result in any interaction 
between the proposed works and the birds. 
 
Special mention should however be made of the sooty shearwater, due to the 
significant breeding population of this species on nearby islands around Stewart 
Island, and their significance to iwi. Sooty shearwaters are New Zealand’s most 
abundant shearwater species (Waugh et al 2013), yet are considered to be Declining 
according to their threat status (Robertson et al 2017). They return to their breeding 
colonies in October, laying eggs in late-November to mid-December, and the chicks 
are fledging during late April to early June. During May to October the birds do an 
incredible migration from New Zealand, up into the northern Pacific to spend the 
northern summer feeding at highly productive sites there (Shaffer et al 2006). 
Therefore, very few sooty shearwaters are present around southern New Zealand 
during this time. 
 
Recent population estimates consider the population to be around 4.4 – 5 million 
breeding pairs (Newman et al 2009, Taylor 2000, Waugh 2013), and it is estimated that 
around 53% breed around the Titi Islands surrounding Stewart Island (Rakiura) 
(Newman et al 2009). This puts into perspective the significance of the islands to the 
south of Bluff Harbour for this species, and explains the vast numbers of this species 
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often seen from Stirling Point or other locations along the coast in this area. During the 
surveys conducted 10-14 February 2021, large flocks of 1000s of birds, with some rafting 
on the water, were observed from Tiwai Point and Stirling Point. However, even with 
this number of birds present along the coast, none were observed coming into the 
Channel area, nor feeding in the inshore coastal zone (although the latter may 
sometimes occur). Therefore, the species is highly unlikely to overlap with dredging 
and blasting activities, and although they may overlap spatially with the proposed 
sediment disposal site, this location is not likely to be a regular feeding area due to its 
shallow depth. Sooty shearwaters regularly make foraging flights of up to 2000km 
each way during the breeding season (Shaffer et al 2006), to feed on crustaceans, 
squid and fish. This means the location of the proposed sediment disposal site forms a 
minute patch within their potential overall foraging area. 
 
Cormorants/Shags 
Five species of cormorant or shag (the name is effectively interchangeable) are 
known from the Bluff Harbour and Awarua Bay area. Little black shag (Naturally 
Uncommon) is very uncommon in the area, and great cormorant (black shag) 
(Naturally Uncommon) is found within the vicinity but not abundant. The species most 
likely to occur commonly are little pied shag (Not Threatened), pied cormorant (At 
Risk, Recovering), and spotted shag (Naturally Uncommon), and the very range 
restricted and uncommon, Foveaux shag (Vulnerable). The population of Foveaux 
shags is likely to be quite small, less than 2,000 breeding pairs, although exact data on 
this is not available. All four of these latter species were recorded during the surveys 
conducted 10-14 February 2021, and all four would potentially be found feeding, 
roosting, or swimming around the Bluff Harbour area at any time of the year. They 
frequently roost on some of the wharves, old jetties, and rock walls around the Port 
area, and so are likely to be found close to proposed works throughout the year. 
 
Although details on nesting colonies of most species are not known, it does not 
appear that there are colonies of any shag/cormorant species within approximately 
2km of the proposed works sites. However, a breeding colony (and probable year 
round roost site) of Foveaux shags is known from Rabbit Island, within Bluff Harbour. 
During the surveys conducted 10-14 February 2021 at least 50-60 Foveaux shags were 
counted at this site, and although exact numbers of nests within this area is not known, 
it could be in the order of up to 50 breeding pairs. The rocks at the entrance to Bluff 
Harbour, located just to the south-east of Tiwai Point, also held up to 20 roosting 
Foveaux shags, but does not appear to be a breeding site. During the surveys, 
Foveaux shags were regularly seen foraging and flying over the Channel zone, and 
the inshore coastal zone. They were also seen right up into the upper parts of Awarua 
Bay, clearly foraging right into these areas, and were also observed roosting in small 
numbers around other sites within the Bluff Harbour area. Spotted shags were also 
seen commonly in the same areas, and roosting in similar places. They were also seen 
foraging in areas directly adjacent to the Island Harbour wharves. Figure 6 shows the 
area in which both Foveaux and spotted shags are likely to be foraging, at any time 
of the year. As the area is large, it is therefore important that marine mammal 
observers are able to see as much of this area as possible during underwater blasting 
activities, to determine that no birds are within the defined proximity of the blast (as 
per recommendations in section below). 
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Figure 6. Approximate area designated by the yellow lines, in which either Foveaux or 
spotted shags were observed in the water. The marine mammal observers therefore 
need to consider this area with regards to distance of any birds seen in the water, to 
the underwater blast. 
 
Using the defined categories of likely impacts above, a number of these could have 
potential impacts on shags/cormorants. There could be specific differences between 
species that relate to foraging areas, prey species, or the species intrinsic behaviour 
towards human disturbance. However, below is a general discussion of all species – 

1. Disturbance by elevated levels of above water noise. Above water noise and 
disturbance of these species is likely to be fairly limited, as there are no nesting 
sites within the footprint of elevated above water noise levels, and all birds 
present in the area have already become habituated to the noise of normal 
port operations. As with other groups of birds so far discussed, the slightly 
elevated above water noise levels expected are not likely to produce long 
term avoidance by these birds, which are instead likely to become habituated 
relatively quickly, as evidenced by shags (little pied, pied, spotted and 
Foveaux) seen roosting close to day-to-day port operations, and even feeding 
inside Island Harbour port berths (spotted shags). 

2. Disturbance by elevated levels of below water noise levels. The effects of 
increased below water noise levels are discussed in depth below. 

3. Turbidity increases reducing foraging ability of the birds within and near to Bluff 
Harbour. Some increases in turbidity will occur as a result of the proposed works, 
with turbidity in the Channel zone likely to be elevated at periods during the 
work activities. The turbidity levels surrounding the proposed sediment disposal 
site will also likely increase, although is likely to be short-lived due to current and 
tide. These two locations, and the temporal increases in turbidity, are likely to 
form a relatively small part of the overall shag/cormorant foraging zones, and 
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therefore not likely to impact the birds foraging success. Locations that both 
spotted shags and Foveaux shags were observed feeding in were often quite 
turbid, and the effects of increased turbidity on the foraging success of 
shags/cormorants is unknown. Therefore, it seems unlikely that this would have 
any negative impacts on the species within this area. 

4. Temporary reduction in available feeding habitat. Short-term loss of foraging 
habitat due to blasting and changes in prey distribution are likely, but these 
areas are relatively small compared to overall foraging zones of all 
shag/cormorant species, and recolonization of these affected underwater 
areas, even if slow is unlikely to be of significant concern for this group. 

5. Injury or mortality of shags/cormorants from underwater blasting. Also discussed 
below. 

 
Shorebirds 
The Awarua Bay area is a significant shorebird habitat, and as such has received a lot 
of attention from local bird-watchers. The populations of shorebirds over time are 
relatively well documented, with biannual censuses being carried out by local 
members of Birds New Zealand (formerly the Ornithological Society of New Zealand 
(OSNZ)) since the early 1980s. Various analyses of these data have been published 
(see Riegen & Sagar 2020 for the latest assessment of shorebird numbers from 2005-
2019). 
 
The Bluff Harbour and Awarua Bay area effectively has two periods of significance 
during the year. During the period October through to March, the area holds 
substantial numbers of Arctic breeding shorebirds, particularly the likes of bar-tailed 
godwit, red knot, ruddy turnstone, etc. Despite the fact that these birds do not breed 
in New Zealand, several of them have been given a threat status within New Zealand 
due to their globally declining populations (for example red knot are considered to 
be Vulnerable and bar-tailed godwit are considered At Risk, Declining). 
 
During the period March to September-October  the area becomes a significant 
location for New Zealand breeding shorebirds, including banded dotterel 
(Vulnerable), South Island (pied) oystercatcher (At Risk, Declining), variable 
oystercatcher (At Risk, Recovering), and pied (black-winged) stilt (Not Threatened). 
Some of these species nest locally within the vicinity, but others like the South Island 
(pied) oystercatcher and banded dotterel nest primarily on riverbeds and other areas 
outside of the vicinity and congregate in Bluff Harbour and Awarua Bay during the 
winter months. Wrybill (Vulnerable) have also been recorded in the vicinity, but are 
not common, and are unlikely to exhibit any particular behaviours that would make 
them more vulnerable than any of the other shorebird species. 
 
Of particular note, is that during the winter period the Awarua Bay area is of 
considerable importance to the southern form of the New Zealand dotterel (Critical). 
Although considered by most to be a subspecies of the New Zealand dotterel, this 
taxa has been given its own specific threat status of Critical, which is at a considerably 
higher level to that of the northern form which is allocated At Risk, Recovering 
(Robertson et al 2017). With an estimated 170 individuals of this subspecies (Riegen & 
Sagar 2020), the population is considered a conservation priority. Whilst the entire 
population breeds on Stewart Island (Dowding 2017), an average of around 60 birds 
(35% of the population) spend the winter in and around Awarua Bay, although in 
some years between 2005-2019 up to 96 individuals have been counted (56% of the 
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population) (Riegen & Sagar 2020). Although this species is unlikely to have any 
elevated risk potential from the proposed works, compared with other species, it is a 
species of note. 
 
All of these bird species, regardless of the time of year they are present, utilise this area 
for its rich feeding resources, foraging extensively over the intertidal zone, and during 
the high tide gather at favoured historical roosting locations around the Awarua Bay 
area. 
 
The intertidal zone areas that overlap with elevated levels of above water noise as 
expected from the preliminary modelling (Styles Group 2021) are very small . The main 
site that feeding shorebirds might have slightly increased levels of noise (45-35 dB(A), 
whereby 30 dB(A) is normal ambient for the location) would be on the mudflats 
exposed at low tide on the western side of Tiwai Point, in the vicinity of the Tiwai wharf 
and causeway. The slightly elevated level of noise in this area is unlikely to have any 
obvious effect on feeding shorebirds in this area, which are already acclimated to 
elevated levels of noise, machinery, and human disturbance. Based on the very small 
areas impacted compared to the extensive foraging areas within Awarua Bay, noise 
impacts are therefore likely to be minor.  
 
All of the major roosting sites for shorebirds are further into Awarua Bay, with Joeys 
Island being the closest to the works site, at just under 4km distance. There should be 
no elevated above water noise at this site (based on modelling (Styles Group 2021), 
or any of the other main roosting locations. 
 
Therefore, disturbance by noise, whilst feeding or roosting is unlikely to affect any of 
these shorebird species. Consideration to the effects of increased sedimentation in 
Awarua Bay caused by this work has been given, and as per above, any work that 
involves mobilisation of fine sediments will be limited to outgoing tides only. This will be 
monitored through the use of turbidity sensors at locations in Bluff Harbour. Therefore, 
the effects of increased sedimentation on the mudflats and prey species these birds 
feed on need not be considered here. 
 
Herons 
Three species of heron have been recorded within the vicinity of the location. White-
faced heron are very common and seen frequently within the area, but are 
considered Not Threatened. The much less common Great egret (white heron) is 
considered Critical and the Eastern reef egret (heron) is considered Endangered. 
However, both of these latter species has only been recorded once on eBird, with 
single sightings from the eastern end of Awarua Bay for the former, and Stirling Point 
for the latter. Therefore any special considerations for these two species are not 
necessary. Moreover, all three species could be considered to have similar impact 
potential as the above shorebirds, which in any case are considered negligible. 
 
Additional to the herons, are Royal spoonbill (Naturally Uncommon) which are found 
frequently within the Bluff Harbour and Awarua Bay area. The birds breed on Tikore 
Island located just over 1.5km to the north-west of Island Harbour. Although this 
species feeds in a slightly different manner to the herons, it can be considered to be 
in the same category with regards to impacts, as it is highly unlikely to be affected by 
the proposed works, especially with regard to the mitigation of increased turbidity and 
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effects on foraging potential. Tikore island is also outside of the area of elevated 
above water noise levels. 
 
Gulls and Terns 
Three species of gull and four species of tern are known from the Bluff Harbour and 
Awarua Bay area. Of these species, the black-billed gull (Critical) and black-fronted 
tern (Endangered) have the highest threat classification, followed by Caspian tern 
(Vulnerable), red-billed gull (At Risk, Declining), and white-fronted tern (At Risk, 
Declining). Kelp (black-backed) gulls are common and have no threat status, listed 
as Not Threatened. This species nests in large colonies at several sites nearby, including 
Tikore Island and Tiwai Sandspit, and is found very commonly throughout the area at 
all times of the year. Red-billed gulls are also relatively common throughout the area 
during all times of the year. Black-billed gulls and black-fronted terns both nest on 
nearby riverbeds (particularly the Oreti River and other sites), outside of the Bluff 
Harbour and Awarua Bay. However, these two species are likely to utilise this area 
during the winter, along with the other tern and gull species present. These two species 
in particular should be considered to have priority status with regards to any impacts 
during this work due to their threat status. However, they are both unlikely to differ in 
behaviour to the more common gull and tern species, or be more vulnerable in any 
particular way. 
 
All three gulls feed within the Bluff Harbour and Awarua Bay area, although in slightly 
different ways, and on slightly different prey. However, they would all be unlikely to be 
impacted by elevated above water noise levels in any of the areas that this will occur, 
being found throughout New Zealand in a wide variety of noisy and human 
dominated landscapes (eg waste sites). In some similar situations gulls have been 
shown to identify blasts and noise with feeding opportunities (Stewart 1993). During 
blasting at the Beach Street Wharf, Port Chalmers, Stewart (1993) wrote that the ‘local 
gulls appear to be conditioned to the sound of the blast and large numbers of them 
converge on the blast site immediately after the sound of the shot to gather the 
stunned sprats as they float to the surface’. The exact species is not mentioned, but 
Sagar (2011) also suggested that birds were likely to habituate to the presence of 
vessels at sea and may even be attracted to working vessels because these may 
disturb potential prey that the birds may then take. In this regard all three species are 
likely to learn to associate works with feeding opportunities, likely more kelp and red-
billed gulls will be involved, but black-billed gulls may also be present. It will therefore 
be important to make sure such feeding opportunities are not followed by activities 
that could put these birds at risk. Likely feeding opportunities are blast events, which 
could stun or kill small fish and provide food for gulls, terns and other species. Or 
dredging activities may also disturb prey and make them available to gulls and 
shags/cormorants. Following such events where flocks of birds have gathered to take 
advantage of food, blast events should not be carried out until the flock of birds has 
dissipated completely. Birds present on or in the water near to the site of the blast are 
possibly in danger of injury or death (see below for full discussion). 
 
To a lesser extent, the three more common species of terns are also likely to 
participate in these feeding flocks. White-fronted terns are most likely, but black-
fronted (during the winter months when they are present in the area) and Caspian 
terns could also be involved. The general precaution that blasts will not go ahead 
when there are feeding flocks of birds present, will protect these species in these 
situations. 
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Gull-billed terns (Vagrant) have been included here as they have been recorded in 
the Awarua Bay area over the last few years. Despite being listed as a Vagrant by 
Robertson et al (2017), a single pair attempted to breed on the Tiwai Sandspit in 
Awarua Bay in the 2019-20 breeding season. Unfortunately, this breeding attempt 
failed (probably due to human interference and off-road vehicles). The pair appears 
to have moved to a different location outside of Awarua Bay, at the New River 
Estuary, and they have successfully raised a chick to fledging this breeding season 
(2020-21) (www.birdingnz.net). No special consideration need to be given to this 
species. 
 
Specific comments with regards to penguins and cormorants/shags and underwater 

noise and blasting 
There appears to be little research into the effects of underwater drilling and blasting 
such as that proposed during this project, on marine birds. However, it is clear that 
significant mortalities can occur in both penguins and cormorants during underwater 
blasting operations (Cooper 1982). 
 
In air, all avian species, including marine birds such as penguins, have excellent 
hearing abilities (Wever et al 1969; see Sorensen et al 2020). It appears that cormorants 
at least have anatomical and physiological adaptations for amphibious hearing, and 
that their underwater hearing is at least as good as their aerial sensitivity (Larsen et al 
2020). And Sorensen et al (2020) found that gentoo penguins reacted to sounds 
played underwater in bursts based on volume. Received levels below 115 dB re 1 µPa 
did not show a strong response, whereas the highest playback intensities of 115 and 
120 dB re 1 µPa generally elicited strong responses. The stimulus contained frequencies 
between 0.2 and 6 kHz, which encompassed the known hearing range for penguins 
in air (Wever et al 1969). And all penguins swam directly away from the underwater 
speaker when reacting, suggesting that they have an acute sense of directional 
hearing underwater, although this was not proven. Similarly, Hansen et al (2017) found 
underwater hearing thresholds of 70-75 dB re 1 µPa in great cormorants. From this it 
seems likely that little penguins and the species of shags/cormorants present in the 
Bluff Harbour and Awarua Bay area will show a response to underwater noise, exactly 
how they respond remains to be determined, and may be species specific. 
 
Pichegru et al (2017) found that foraging African penguins strongly avoided their 
preferred foraging areas during seismic survey activity, foraging significantly further 
from the survey vessel when in operation. This suggests that avoidance of areas with 
intense noise are likely for penguins, and perhaps other marine birds. However, the 
exact cause of avoidance of these areas during seismic activity could not be 
determined, and could be a consequence of discomfort due to the noise, reduced 
prey availability due to fish also avoiding such areas, or reduced foraging ability due 
to not being able to efficiently capture prey. The penguins quickly reverted to normal 
foraging behaviours after the seismic activities ceased, so effects seem to be short-
lived. 
 
Exact levels of below water noise are yet to be modelled, but even with these, without 
conclusive studies on the effects of underwater noise on marine birds, it is hard to 
determine exactly what the response of these birds will be, and their level of 
habituation or avoidance. Perhaps, as with the Beach Street Wharf, Port Chalmers, 
this avoidance and disturbance could be minimal to birds whilst fishing. However, the 



 25 

impacts of elevated underwater noise levels on penguins coming in to breeding sites 
are also unknown. If penguins avoid returning to breeding sites due to noise, then 
breeding attempts are likely to fail, and breeding sites could be deserted in future 
breeding seasons. As above, restricting the proposed works to periods outside of the 
core breeding times should be considered a priority. Conducting activities that 
generate considerable below water noise during the early hours of the morning and 
late in the evening, when penguins are coming and going from breeding/moulting 
sites, is also a priority. 
 
Beyond the increased levels of underwater noise associated with underwater drilling 
and dredging, the aspect of the works which contains the highest direct risk for marine 
birds is the underwater blasting. There is a need to determine at what distance the 
shock wave produced could cause injury or death to marine birds such as penguins 
and shags. Yet, a literature review yielded little information on this. This risk exists during 
any time of the year, as both penguins and shags/cormorants, even when not 
breeding, could be foraging within the areas where blasting is to occur. If the 
observations by Stewart (1993) are to be considered as evidence, then it would seem 
that shags/cormorants at least are not likely to be affected by blasts of 205 kg total 
charge, with an underwater pulse pressure of 230 kPa @ 30m, if they are more than 
50m away. They apparently resumed fishing within minutes of the blast. Overall, it was 
suggested that marine bird life appeared totally unaffected by the operation, and 
although no penguins were seen in the vicinity during the operation, shags fishing the 
area seemed unperturbed by the noise and activity and were observed fishing within 
the harbour basin throughout the drilling and blasting operation. However, this almost 
certainly relies on some error in estimating distance to the birds, as it is doubtful that 
exact distances using a rangefinder or similar were used. These observations also do 
not identify whether the birds were above, or below water, at the time of the blast, 
nor do they actually provide any definitive information as to whether the birds long-
term survival or health was affected. With the threat status of Foveaux shag, and some 
of the other species involved, it is important to have established guidelines on the 
distances blasts such as those proposed in this work would have a risk of injury or 
mortality to penguins, shags/cormorants, or indeed any other bird that happens to be 
within the water column.  
 
A conservative approach would be to use the distances suggested for marine 
mammals for this project, with regards to marine birds. The distances set for the Otariid 
seals are considered a conservative benchmark to work to, with the cumulative sound 
exposure level for temporary threshold shift (TTS) the distance to be used. Depending 
on the underwater blasting scenario used during this activity, this distance is 
approximately 470m to 710m from the blast site. This is considerably more than the 
50m distance observed by Stewart (1993) between the blast and shags in the water, 
although blast size comparisons need to still be compared. 
 
During the proposed works activities marine mammal observers (MMOs) will be 
monitoring for marine mammals and will also be responsible for monitoring for 
penguins, shags/cormorants, feeding flocks (as per below) and any other bird species 
of note. It will be their role to determine that no marine birds are within the specified 
distances of the underwater blast, and to halt blasting until the area is deemed clear. 
 
With regards to potential mitigation techniques, it does appear from the above that 
marine birds are able to determine direction of sounds, and therefore prior to a blast 
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being conducted it could be beneficial for a series of underwater sounds of 
increasing volume to be played prior to the blast. With the study on penguins by 
Sorensen et al (2020) there appeared to be a threshold above which penguins 
reacted, so a series of increasing volume sounds, of the appropriate frequencies 
would seem justified in an attempt to scare marine birds out of the immediate 
vicinity just prior to a blast. Cooper (1982) found that underwater noise did not seem 
to help with reducing mortality of seabirds during blasting, but details of volume, 
frequency etc were lacking. It has been shown that ‘pingers’ emitting sounds of 1kHz 
at 120dB attached to driftnets significantly reduced by-catch of common murres 
(Melvin et al 1999), although the study could not establish if the sounds emitted by 
the pingers were repulsing birds or their prey. It is proposed that an acoustic 
harassment device will be situated on the backhoe dredge, and will transmit at all 
times whilst drilling or blasting is occurring. And prior to all underwater blasts a 
‘warning’ open water blast of low peak pressure is to be set off to deter marine birds 
from the area before each blasting operation commences. The size of the charge 
needs to be sub-lethal to avoid fish kill and the attraction of gulls and other birds in a 
feeding flock. The MMOs should also monitor these open water blasts to determine 
that gulls are not learning to associated them with feeding opportunities (following 
the main underwater blast) and therefore endangering themselves. 
 

Feeding flocks and managing risk to these during proposed works 
As per the section above on gulls and terns, it is possible that some species of birds, 
including the gulls and terns, may take advantage of works activities when foraging. 
This could be following a blast when small fish that are stunned or killed during the 
blast might become available at the surface, or even as a dredge or other machinery 
causes prey species to be more obvious to birds. 
 
Gatherings of birds, or flocks of birds around these feeding opportunities is something 
that should be closely monitored and works activities postponed or timed to occur 
when there is no risk to birds. In particular underwater blasts should not occur when 
there are flocks of birds already present and feeding. The distance to these flocks of 
birds, from the blast site will use the same criteria as that used above for penguins and 
shags/cormorants, and monitored by the MMOs. 
 

Bird species not considered at risk from the proposed work 
As per Tables 1 & 2 there are a range of species that have been recorded within the 
areas surveyed, and adjacent to the areas in which work will take place. However, 
some of these have only been recorded very infrequently in this area, for example 
some of the vagrant shorebirds (eg. common greenshank), and have only been 
recorded once or twice over many years of observations. Similarly, with the proximity 
to the Southern Ocean and a huge array of seabird species to the south of New 
Zealand, a large number of the seabird species recorded (eg. petrels, shearwaters 
and storm-petrels) have only been recorded a small number of times locally, and 
mostly recorded at sea in the Foveaux Strait. Therefore, for most of these species it is 
highly unlikely that they would occur close to shore in the area where likely impacts 
from this project will have an effect. Mostly they are highly pelagic species, found in 
open ocean, and therefore highly unlikely to be exposed to the proposed works, or 
any of the resulting effects. 
 
Other species have been deemed not of importance due to the fact that they are 
landbirds which, despite perhaps having a threat classification (eg. South Island 
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robin or New Zealand fernbird), are found in habitats well away from the proposed 
work areas where the noise will be generated, and therefore highly unlikely to be 
affected by above water noise. Based on the modelling that has been conducted 
(Styles Group 2021), most areas where such landbird species have been recorded or 
observed, above water noise levels will have only slightly higher than ambient noise 
levels for this area (30 dB(A)), between 30-45 dB(A) in small parts of the local 
environs, and above 50 dB(A) in very small areas. The major native habitats where 
the endemic and native species occur, such as South Island robin, tui, bellbird, are 
areas such as Bluff Hill/Motupohue Scenic Reserve, where it has been shown that 
such elevated above water noise levels will not occur. Some parts of Tiwai Point 
have been suggested to have elevated above water noise levels of up to 55 dB(A), 
but these areas do not appear to hold much in the way of at risk landbird species, 
except perhaps New Zealand pipit. However, this species, and any others in this 
area, are unlikely to be affected long-term by elevated noise levels of this order. 
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Appendix 1.  Full list of the 155 bird species recorded in the vicinity of the Invercargill 
City and Bluff Harbour vicinity as per the desktop analysis through eBird and 
iNaturalist (Figure 1). The surveys column also indicates those species detected 
during the work conducted on site during 10-14 February 2021. Several escapee and 
hybrid species were also determined from iNaturalist but are not shown here. 
 
Common name Scientific name eBird iNaturalist Surveys 
Wild (Feral) turkey Meleagris gallopavo  x  
Indian peafowl (peacock) Pavo cristatus x x  
Common (ring-necked) 
pheasant Phasianus colchicus x   
California quail Lophortyx californica x   
Mute swan Cygnus olor x   
Black swan Cygnus atratus x x x 
Feral (greylag) goose Anser anser x x x 
Canada goose Branta canadensis x x x 
Paradise shelduck Tadorna variegata x x x 
Australian (Chestnut-breasted) 
shelduck Tadorna tadornoides x x x 
Grey teal Anas gracilis x x x 
Chestnut teal Anas castanea x   
Mallard Anas platyrhynchos x x x 
Pacific black (grey) duck Anas superciliosa x   
Australasian shoveler Anas rhynchotis x x x 
Northern shoveler Anas clypeata x   

New Zealand scaup 
Aythya 
novaeseelandiae x x  

Great crested grebe Podiceps cristatus x x  
Fiordland (New Zealand) 
crested penguin 

Eudyptes 
pachyrhynchus x x  

Yellow-eyed penguin 
Megadyptes 
antipodes x x  

Little penguin (Southern) 
Eudyptula minor 
minor x x  

Royal albatross 
(Northern/Southern) 

Diomedea 
sanfordi/epomophora x   

New Zealand [Wandering] 
albatross 

Diomedea 
antipodensis x   

Black-browed albatross 
(mollymawk) 

Thalassarche 
melanophris x   

White-capped albatross 
(mollymawk) Thalassarche steadi x x x 
Salvin's albatross (mollymawk) Thalassarche salvini x x  
Grey-headed albatross 
(mollymawk) 

Thalassarche 
chrysostoma x   

Buller's albatross (mollymawk) Thalassarche bulleri x x x 

Light-mantled sooty albatross 
Phoebetria 
palpebrata  x  

Southern giant-petrel 
Macronectes 
giganteus x x  

Northern giant-petrel Macronectes halli x x  
Cape petrel (pigeon) Daption capense x x  
Kerguelen petrel Lugensa brevirostris x   
Grey-faced petrel Pterodroma gouldi x   
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White-headed petrel Pterodroma lessonii x   

Mottled petrel 
Pterodroma 
inexpectata x   

Cook's petrel Pterodroma cookii x x  
Broad-billed prion Pachyptila vittata x x  
Fairy prion Pachyptila turtur x x x 

White-chinned petrel 
Procellaria 
aequinoctialis x x  

Westland petrel 
Procellaria 
westlandica x   

Grey petrel Procellaria cinerea x   
Buller's shearwater Puffinus bulleri x   
Sooty shearwater Puffinus griseus x x x 
Short-tailed shearwater Puffinus tenuirostris  x  
Fluttering shearwater Puffinus gavia x   
Hutton's shearwater Puffinus huttoni x x ? 
Sub-antarctic little shearwater Puffinus elegans x   
Wilson's storm-petrel Oceanites oceanicus x   
Grey-backed storm-petrel Oceanites nereis x   
White-faced storm-petrel Pelagodroma marina x   
Black-bellied storm-petrel Fregetta tropica x   
Common diving-petrel Pelecanoides urinatrix x x  

Whenua Hou diving-petrel 
Pelecanoides 
georgicus "Codfish Is" x x  

Australasian gannet Morus serrator x x  

Little pied cormorant 
Phalacrocorax 
melanoleucos x x x 

Great cormorant (black shag) Phalacrocorax carbo x x  
Pied cormorant Phalacrocorax varius x x x 

Little black cormorant 
Phalacrocorax 
sulcirostris x   

Foveaux shag Leucocarbo stewarti x x x 

Spotted shag (Blue) 
Stictocarbo 
punctatus oliveri x x x 

Great egret (white heron) Ardea alba x x  
Cattle egret Ardea ibis x x  
Intermediate egret Ardea intermedia x   

White-faced heron 
Egretta 
novaehollandiae x x x 

Little egret Egretta garzetta x   
Eastern reef egret (heron) Egretta sacra x x  
Australasian bittern Botaurus poiciloptilus x x  
Royal spoonbill Platalea regia x x x 
Swamp (Australasian) harrier Circus approximans x x x 

New Zealand falcon 
Falco 
novaeseelandiae x x  

Nankeen (Australian) kestrel Falco cenchroides x   
Weka Gallirallus australis x x  
Spotless crake Porzana tabuensis x   
Baillon's (marsh) crake Porzana pusilla x x  
Pukeko (purple swamphen) Porphyrio melanotus x x  
Eurasian coot Fulica atra x   
Red (lesser) knot Calidris canutus x  x 
Sanderling Calidris alba x   
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Curlew sandpiper Calidris ferruginea x  x 
Sharp-tailed sandpiper Calidris acuminata x  x 
Red-necked stint Calidris ruficollis x  x 

Eastern curlew 
Numenius 
madagascariensis x   

Whimbrel Numenius phaeopus x   

Bar-tailed godwit (Eastern) 
Limosa lapponica 
baueri x x x 

Black-tailed godwit Limosa limosa x   
Hudsonian godwit Limosa haemastica x   
Marsh sandpiper Tringa stagnatilis x   
Common greenshank Tringa nebularia x   
Terek sandpiper Tringa cinerea x  x 
Grey-tailed (Siberian) tattler Tringa brevipes x   
Ruddy turnstone Arenaria interpres x x x 
Variable oystercatcher Haematopus unicolor x x x 
South Island (pied) 
oystercatcher Haematopus finschi x x x 

Pied (black-winged) stilt 
Himantopus 
himantopus x x x 

Pacific golden plover Pluvialis fulva x   
Southern New Zealand plover 
(dotterel) 

Charadrius obscurus 
obscurus x x x 

Greater sand plover 
Charadrius 
leschenaultii x  x 

Lesser sand (Mongolian) 
plover Charadrius mongolus x   
Banded dotterel (double-
banded plover) Charadrius bicinctus x x x 
Black-fronted dotterel Charadrius melanops x x  
Wrybill Anarhynchus frontalis x  x 
Masked lapwing (spur-winged 
plover) Vanellus miles x x x 

Brown (Southern) skua 
Catharacta 
antarctica x x  

South Polar skua 
Catharacta 
maccormicki x   

Pomarine jaeger 
Stercorarius 
pomarinus x   

Parasitic jaeger (Arctic skua) 
Stercorarius 
parasiticus x x  

Long-tailed jaeger 
Stercorarius 
longicaudus x   

Kelp (Black-backed) gull Larus dominicanus x x x 
Red-billed gull Larus scopulinus x x x 
Black-billed gull Larus bulleri x x x 
Little tern Sternula albifrons x   
Gull-billed tern Gelochelidon nilotica x   
Caspian tern Hydroprogne caspia x x x 

Black-fronted tern 
Chlidonias 
albostriatus x x x 

Whiskered tern Chlidonias hybridus x   

White-winged black tern 
Chlidonias 
leucopterus x   

White-fronted tern Sterna striata x x x 
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Antarctic tern Sterna vittata x   
Rock (feral) pigeon Columba livia x x  

New Zealand pigeon 
Hemiphaga 
novaeseelandiae x x  

New Zealand kaka Nestor meridionalis x x  

Red-crowned parakeet 
Cyanoramphus 
novaezelandiae x x  

Yellow-crowned parakeet 
Cyanoramphus 
auriceps x x  

Shining bronze-cuckoo Chrysococcyx lucidus x x  
Long-tailed koel (cuckoo) Eudynamys taitensis x x  

Morepork 
Ninox 
novaeseelandiae x x  

Little owl Athene noctua x x  
Sacred kingfisher Todiramphus sanctus x x  
Rifleman Acanthisitta chloris x x  
Grey gerygone (warbler) Gerygone igata x x x 
New Zealand bellbird Anthornis melanura x x  

Tui 
Prosthemadera 
novaeseelandiae x x x 

Yellowhead 
Mohoua 
ochrocephala x x  

New Zealand brown creeper 
Mohoua 
novaeseelandiae x x  

Australian magpie Gymnorhina tibicen x x x 
Masked woodswallow Artamus personatus  x  
New Zealand fantail Rhipidura fuliginosa x x x 

New Zealand tomtit 
Petroica 
macrocephala x x x 

South Island robin Petroica australis x x  
Eurasian skylark Alauda arvensis x x x 
New Zealand fernbird Bowdleria punctata x x x 
Silvereye (waxeye) Zosterops lateralis x x x 
Welcome swallow Hirundo neoxena x x x 
Eurasian blackbird Turdus merula x x x 
Song thrush Turdus philomelos x x x 
Common starling Sturnus vulgaris x x  
House sparrow Passer domesticus x x x 

New Zealand pipit 
Anthus 
novaeseelandiae x x x 

Dunnock Prunella modularis x x x 
Common chaffinch Fringilla coelebs x x x 
European goldfinch Carduelis carduelis x x x 
European greenfinch Carduelis chloris x x x 
Lesser redpoll Carduelis flammea x x x 
Yellowhammer Emberiza citrinella x x x 
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ADDENDUM (added 22 June 2021) 
 
Re: Acoustic effects from noise on birds during Bluff Harbour Capital Dredging Project 
 
The report above (submitted on 24 March 2021) assessed the noise levels that birds would 
encounter in the habitats surrounding the proposed work.  Figure 1 (below) was used to 
determine the noise levels that birds would encounter at different distances from the works. 
 
At the time of writing this report, it was suggested that 30 dB (A) is around ambient noise 
levels close to the Port. In just a few limited areas (according to Figure 1), noise levels in 
tidal or above high tide habitats could reach 50-55 dB (A), but in most places would be less 
than 45 dB (A).  
 
The report submitted did discuss the expected effects of elevated noise levels in the vicinity 
of the works, with regards to several groups of birds that were suggested to overlap with 
higher than ambient noise levels. The pertinent parts of that report are copied below. 
 
Waterfowl – Page 15 
 
The intertidal zone areas where waterfowl may congregate or feed, that overlap with 
elevated levels of above water noise as expected from the preliminary modelling 
(Styles Group 2021) are very small . The main site that feeding and resting waterfowl 
might have slightly increased levels of noise (45-35 dB(A), whereby 30 dB(A) is normal 
ambient for the location) would be on the areas on the western side of Tiwai Point, in 
the vicinity of the Tiwai wharf and causeway. The slightly elevated level of noise in this 
area is unlikely to have any obvious effect on feeding or resting waterfowl in this area, 
as they are already acclimated to elevated levels of noise, machinery, and human 
disturbance. Based on the very small areas impacted compared to the extensive 
foraging areas within Bluff Harbour and Awarua Bay, noise impacts are therefore likely 
to be minor.  
 
Penguins – Page 17 
 
The impact of this noise on breeding birds is not currently known, but in most cases 
the modelling of above water noise conducted (up to and including 55 dB(A) 
suggests that there could be potential effects. The exact effect of these elevated 
noise levels is unknown, but as these birds are potentially nesting and moulting in 
proximity to areas of elevated noise (within the Port or along the shoreline of Bluff 
township, with traffic, shipping and Port operations noise), it is unlikely that noise of 
this volume would cause significant impacts on the birds. 
 
Shorebirds – Page 22 
 
The intertidal zone areas that overlap with elevated levels of above water noise as 
expected from the preliminary modelling (Styles Group 2021) are very small . The 
main site that feeding shorebirds might have slightly increased levels of noise (45-35 
dB(A), whereby 30 dB(A) is normal ambient for the location) would be on the 
mudflats exposed at low tide on the western side of Tiwai Point, in the vicinity of the 
Tiwai wharf and causeway. The slightly elevated level of noise in this area is unlikely 
to have any obvious effect on feeding shorebirds in this area, which are already 
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acclimated to elevated levels of noise, machinery, and human disturbance. Based 
on the very small areas impacted compared to the extensive foraging areas within 
Awarua Bay, noise impacts are therefore likely to be minor. 
 
Landbirds –Page 27 
 
Based on the modelling that has been conducted (Styles Group 2021), most areas 
where such landbird species have been recorded or observed, above water noise 
levels will have only slightly higher than ambient noise levels for this area (30 dB(A)), 
between 30-45 dB(A) in small parts of the local environs, and above 50 dB(A) in very 
small areas. 
 
From all of the above discussion, it was felt that noise levels between 30-50 dB (A) would 
have minimal effect on any groups of birds likely to encounter such noise.  If disturbance was 
elicited, it would be minor and short-lived, of little long-term impact to birds within these 
areas.  It was felt that little penguins that were moulting in land-based burrows could be 
affected by 55 dB (A), and this was one of the reasons that works were suggested to occur 
outside of this period (Feb-March).  It should however, be noted that there is no research to 
confirm this, and so a conservative approach was being suggested.  It should also be 
remembered that birds in the areas adjacent to the Port, already encounter some degree of 
elevated noise, human activity, and marine traffic, outside of any proposed works. 
 
A study which looked at the reactions of three species of shorebird and a gull in the UK 
(Wright et. al. 2010, copy supplied), did not seem to elicit any response at noise levels under 
60 dB (A), and reactions were not elicited until noise levels were closer to 70 dB (A).  A 
reaction of all birds being observed to fly and not return to sites following impulsive noise 
was observed at median noise levels of 76.85 dB (A) (range = 67.9-81.1 dB (A).  Birds being 
observed to fly and then return to the site were elicited at median noise levels of around 70 
dB (A). 
 
A further study which had a similar approach investigating the noise made during piling 
works at an estuarine habitat (Postlethwaite & Stephenson 2012, reviewed in Stephenson 
2018, copy supplied), found even higher levels of noise were required to elicit responses 
from birds.  A percussive piling noise level less than 66 dB gave rise to no noise disturbance 
in the study birds.  Other studies reviewed within this report gave similar findings. 
 
The initial suggestions within my report therefore seem to stand, and that noise levels of less 
than 50 dB (A) are unlikely to cause disturbance on birds within the tidal and land-based 
habitats adjacent to the proposed works. 
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Figure 1. Preliminary modelling showing noise levels adjacent to locations of proposed 
works (Styles Group 2021), used during the report submitted 24 Mar 2021. 
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ADDENDUM (added 26 June 2021) 
 
Re: Works timeline with regards to little penguins 
 
I have been asked for comment with regards to the timeline recently supplied (below) and its 
effects on little penguin.  The maintenance dredging will likely have little effect on penguins, 
with dredging and operation of ships in this area being normal practice.  It is understood that 
maintenance dredging occurs as part of normal maintenance in the Port environs. 
 
The trial drill and blast is timed to coincide with the latter part of the moult in late March and 
early April.  However, it is anticipated that most penguins would likely be finished their 
moult and at sea by this time. 
  
The timing of the main drilling and blast programme, for mid-April to late August is mostly 
outside of the little penguin breeding cycle.  There will possibly be some overlap with 
drilling and blasting and the early arrival of breeding birds to start nesting, but this is likely to 
be limited.  The main part of the breeding cycle in this area is likely to start occurring in 
September, by which time this work should be concluded.  As per Page 17 above, as long as 
the drilling and blasting works are finished by Oct-Dec when penguins are likely 
provisioning chicks, and therefore at a critical point in the breeding cycle, then the effects on 
breeding birds should be small, if any. 
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ADDENDUM (added 26 November 2021) 
 
Re: Revised works timeline with regards to little penguins 
 
I have been asked for further comment with regards to the new timeline recently supplied 
(below) and its effects on little penguins, along with the addition of rock breaking to the 
works program. 
 
As per previously, the maintenance dredging will likely have little effect on little penguins.  
This is regular port activity and part of the operational program that these birds likely deal 
with on a normal basis. 
 
There are several things to address here, but overall I feel that there is unlikely to be any 
significant impact of the adjusted schedule or the addition of rock breaking. 
 

1. Earlier works program and diurnal timing.  The trial drill and blast program will 
start earlier than previously indicated, but this falls outside of the main breeding 
season, and is deemed very low risk.  It might overlap a little with penguins moulting, 
but they will be on shore and in nesting burrows during this time, and not coming and 
going.  Moulting penguins remain in their burrows during the extent of their moult.  
Moreover, any birds that are coming ashore to start their moult during this time, will 
be doing this during times outside of when actual works will occur.  Penguins are 
primarily coming to and from their nest sites during sunrise and sunset hours, and 
with the works being carried out only between 0730 and 1800 hours, this will greatly 
reduce any likely interactions. 
Any birds that are moulting in burrows near the port are going to be fairly used to 
noise, traffic, etc and although increased noise levels through drilling, blasting and 
rock breaking may be present, it is unlikely to cause significant harm to penguins. 
The number of penguins nesting/moulting close to works zone is likely to be low, and 
as the birds finish moulting this number will decrease until all birds have finished 
their moult. 

2. Direct effects of rock breaking, and other works.  Rock breaking will be included 
into the revised works program, but is likely to have less effect on birds than blasting, 
and something along the lines of drilling.  As it is a more constant noise, penguins are 
likely to avoid foraging in areas where this noise is of significant levels, and may 
become acclimated to the noise in areas where it is of a similar level to normal Port 
noise.  It should be noted that rock breaking is of less risk to penguins than blasting, 
and so may in itself act as a deterrent, keeping penguins away from the works site 
during work hours (as above). 
As per discussion by the Styles Group, drilling is likely to create noise at levels that 
would interfere with foraging at a range of 0-250m. Blasting is likely to interfere with 
foraging at much greater distances (as per effects on Otariids which are being used in 
lieu of data for penguins), and at close range could impact survival of the birds. Thus 
a soft start prior to blasting is important to deter penguins from being too close, and 
the observer scheme should be monitoring for any penguins within the blast zone as 
per those guidelines. The noise produced by rock-breaking could cause injury within 
0-28m, and may well interfere with foraging from 0-2020m (as assessed by the Styles 
Group), but see below. 

3. Effect of works during Aug-Oct.  Again, as the works schedule is during daylight 
hours, any works still being undertaken during the early part of the breeding season, is 



 39 

unlikely to have an impact on penguins coming and going to their breeding sites at 
this time. 
If penguins do find the level of disturbance higher than what they are prepared to put 
up with, it is likely they will avoid breeding in the vicinity of the Port and works, and 
find another location nearby where disturbance is less. Although moving to another 
breeding burrow due to this man-made disturbance is not natural, penguins almost 
certainly encounter natural events that require a new burrow to be found and used on 
occasion. As there is unlikely to be a large breeding population of penguins within 
close proximity to the works, it is not considered that a few displaced pairs would 
negatively impact the local breeding population. 
If birds are deterred from breeding in the Port area, this may have beneficial outcomes 
in that these birds may seek breeding sites along the coastline outside of the Port area 
and the marginal areas along the shoreline adjacent to the channel.  Predator trapping 
in the areas near to Tiwai Point and to the south of Stirling Point, are likely to create 
ideal nesting habitat which is closer to good foraging areas, and has less likelihood of 
predation of adults and chicks. 

4. Effect of works on foraging.  It is likely that penguins will learn to avoid feeding in 
this area with the increased noise and traffic associated with the drilling, blasting, and 
rock-breaking. However, this is not seen as being of major significance, due to the 
fact that these birds feed over considerable distances during the course of a day 
(mainly within 10km of their breeding site), and that the area in which these works 
will impact is a relatively small proportion of their possible foraging area. If 2000m 
from the rock-breaking is taken as the area in which foraging by penguins might be 
compromised, this does still leave considerable area outside of this for birds to forage 
successfully, as the main foraging area for these penguins is likely outside of the Bluff 
Harbour completely. It should be noted that the 10km range is from the breeding site, 
so if penguins are not actually breeding, then this foraging range is not restricted 
within 10km of the breeding site, meaning a much larger distance from Bluff Harbour 
is possible. 

5. Observer program.  The observer program designed to detect marine mammals will 
also be looking for penguins and other marine birds in the vicinity of the works.  This 
will mainly be of importance during blasting, as it is blasting that would put these 
species most at risk, if birds are close to the blast site.  The addition of the soft start 
prior to blasting should also deter birds from the area, reducing their risk. 
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1 Introduction 
Heron Construction Company Ltd is a family owned and operated marine construction company that 
specialises in dredging and marine operations. Established in 1964, our team has been providing ports, 
utility providers, councils, developers and construction companies with a quality dredging service for over 
50 years. 

Heron Construction Company Ltd is currently operating in New Zealand and Australia and operates a 
number of vessel in New Zealand and Australian waters which ranges from tugs, barges, split hopper 
barges and non-propelled dredgers. 

Due to the nature of the dredging business, there isn’t one primary harbour the vessels are working in. 
Depending on the contracts awarded, vessels can work in certain ports anywhere from one day to two 
years or more. 

2 The Biofouling Management Plan  

2.1 Background  
This Biofouling Management Plan is specific for the Heron Construction Co Ltd fleet. The plan follows the 
outline given in the IMO Guidelines for the control and management of ship’s biofouling to minimise the 
transfer of invasive aquatic species, as adopted under Resolution MEPC.207(62) on 15 July 2011.  

The Plan shall be readily available to any authority for viewing on request. 

Section 2 of this plan includes the vessel’s details, vessel specific area’s and section 3 a vessel specific 
Record Book, where the vessel’s crew documents activities performed for biofouling maintenance. 

Biofouling means an accumulation of aquatic organisms such as micro-organisms, plants, and animals on 
surfaces and structures immersed in or exposed to the aquatic environment. Biofouling can include 
microfouling (microscopic organism including bacteria and diatoms and the slimy substance that they 
produce) and macrofouling (e.g. barnacles, tubeworms, or fronds of algae) 

All vessels have some degree of biofouling, even those which may have been recently cleaned or had a 
new application of an anti-fouling coating system. The biofouling that may be found on a vessel is 
influenced by a range of factors, such as follows: 

- Design and Construction, particularly the number, location and design of niche areas 
- Specific operating profile, including factors such as operating speed, ratio of time underway compared 

with time alongside, moored or at anchor 
- Places visited and routes 
- Maintenance history, including: the type, age and condition of any anti-fouling coating system, 

installation and operating of anti-fouling systems and dry-docking/slipping and hull cleaning practises. 

2.2 Purpose of the Plan 
The purpose of the Plan is to outline measures for the control and management of the Heron Construction 
Co fleet’s biofouling to minimise the transfer of invasive aquatic species. 

A list of invasive species and locations can be found on the Marine Biosecurity Porthole 
https://marinebiosecurity.org.nz/, a website developed by Ministry of Primary Industries and NIWA. 
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3 The Biofouling Record Book 

3.1 Background 
The IMO Guidelines recommend that a Biofouling Record Book is maintained for each ship, in which should 
be recorded the details of all inspections and biofouling management measures undertaken on the ship. 

3.2 Entries in the Biofouling Record Book 
The following information should be recorded in the Biofouling Record Book: 

1) After each dry-docking: 
a) Date and location that the ship was dry-docked. 
b) Date that ship was re-floated. 
c) Any hull cleaning that was performed while dry-docked, including areas cleaned, method used for 

cleaning and the location of dry-dock support blocks. 
d) Any anti-fouling coating system, including patch repairs, that was applied while dry-docked. Detail 

the type of anti-fouling coating system, the area and locations to which it was applied, the coating 
thickness achieved and any surface preparation work undertaken (e.g. complete removal of 
underlying anti-fouling coating system or application of new anti-fouling coating system over the top 
of existing anti-fouling coating system). 

e) Name, position and signature of the person in charge of the activity for the ship. 

2) When the hull area, fittings, niches and voids below the waterline have been inspected by divers: 
a) Date and location of ship when dive surveyed and reason for survey. 
b) Area or side of the ship surveyed. 
c) General observations with regard to biofouling (i.e. extent of biofouling and predominant biofouling 

types, e.g. mussels, barnacles, tubeworms, algae and/or slime). 
d) The action taken, if any, to remove or otherwise treat biofouling. 
e) Any supporting evidence of the actions taken (e.g. report from the classification society or contractor, 

photographs and receipts). 
f) Name, position, signature of the person in charge of the activity. 

3) When the hull area, fittings, niches and voids below the waterline have been cleaned by divers: 
a) Date and location of ship when cleaning/treatment occurred. 
b) Hull areas, fittings, niches and voids cleaned/treated. 
c) Methods of cleaning or treatment used. 
d) General observations about the biofouling (i.e. extent of biofouling and predominant biofouling types; 

e.g. mussels, barnacles, tubeworms, algae and/or slime). 
e) Any supporting evidence of the actions taken (e.g. report from the classification society or contractor, 

photographs and receipts). 
f) Records of permits required to undertake in-water cleaning, if applicable. 
g) Name, position and signature of the person in charge of the activity. 

4) When the internal seawater cooling systems have been inspected and cleaned or treated: 
a) Date and location of ship when inspection and/or cleaning occurred. 
b) General observations about biofouling of internal seawater cooling systems (i.e. extent of biofouling 
and predominant biofouling types; e.g. mussels, barnacles, tubeworms, algae and/or slime). 
c) Any cleaning or treatment undertaken. 
d) Methods of cleaning or treatment used. 
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e) Any supporting evidence of the actions taken (e.g. report from the classification society or contractor, 
photographs and receipts). 

f) Name, position and signature of the person in charge of the activity. 

5) For ships with a MGPS fitted: 
a) Records of operation and maintenance (such as regularly monitoring the electrical and mechanical 

functions of the systems). 
b) Any instances when the system was not operating in accordance with the biofouling management 

plan. 

6) Periods of time when the ship was laid up/inactive for an extended period: 
a) Date and location where ship was laid up. 
b) Date when ship returned to normal operations. 
c) Maintenance action taken before and after the period laid up. 
d) Precautions taken to prevent biofouling accumulation (e.g. sea chests blanked off). 

7) Periods of time when ship operating outside its normal operating profile: 
a) Duration and dates when ship not operating in accordance with its normal operating profile. 
b) Reason for departure from normal operating profile (e.g. unexpected maintenance required). 

8) Details of official inspection or review of ship biofouling risk (for ships arriving internationally, if 
applicable): 
a) Date and location of ship when inspection or review occurred. 
b) Port state authority conducting the inspection/review and details of procedures followed or protocol 
adhered to and inspector/s involved. 
c) Result of inspection/review. 
d) Name, position, signature of the person in charge of the activity for the ship. 

9) Any additional observations and general remarks: 

a) Since the ship was last cleaned, has the ship spent periods of time in locations that may significantly 
affect biofouling accumulation (e.g. fresh water, high latitude, or tropical ports)? 

 

3.3 Description of Anti-Fouling System 
The following anti-fouling systems can be used on the vessels (see Section 2 for vessel specific systems): 

System used Applied / Installed where Product name System Specification 

Coating system Hull International / HS7460 5 years system 

Cathodic Protection Hull Zinc anodes 5 years system 
Marine Growth Prevention 
System 

Sea chest / cooling water 
system Copper anodes 5 years system 

Marine Growth Prevention 
System 

Sea chest / cooling water 
system Electro chlorination Continues 

Marine Growth Prevention 
System 

Sea chest / cooling water 
system 

Copper Ion generator / 
Cupral Antifouling system Continues 

A statement of compliance is issued by the paint manufacturer after each application / docking period with a 
copy included in the Biofouling Record Book. 
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3.4 Description of Operating Profile 
The vessels in the fleet have the following operating profile, which has influenced the specifications of the 
ship’s anti fouling systems and operating practices. 

Factor Operating Profile 

Typical Operating speed 
0 knt while dredging 
5-6 knt while towing 
7-9 knt free steaming 

Periods underway at sea  
Periods berthed, anchored or moored 

1 hr - 14 days 
1 day to 2 years 

Typical Operating areas New Zealand wide / Australia / Pacific Islands 

Planned time between dry-dockings 2.5 and 5 years 
 

3.5 Description of Areas on the Vessel Susceptible to Biofouling 
The following table gives an overview of the vessel’s hull areas, niche areas and sea water cooling systems 
that can be present on the vessels in the Heron Construction fleet that are particularly susceptible to 
biofouling. The table also gives the management actions required for each area. See Section 2 for more 
vessel specific areas. Paragraph 3.7 describes the frequencies for various management actions. 
 

Areas susceptible to 
biofouling 

Action required (e.g. inspection, cleaning etc) Action required if vessel operates outside its 
usual operating profile 

Hull – bottom Clean and apply new anti-fouling Inspect, clean or treat before departure 
Hull – bottom docking block 
strips 

Position docking blocks should vary every dry 
docking n/a 

Hull – top sides Clean and apply new coating Inspect, clean or treat before departure 

Hopper openings Clean and apply new anti-fouling Inspect, clean or treat before departure 

Anodes 
Replacement every 5 years or if required. 
Anodes to be fitted so they are NOT flush with 
the hull. 

Inspect, clean or replace before departure 

Propellers Inspect and clean Inspect, clean or treat before departure 

Shafts Inspect and clean Inspect, clean or treat before departure 

Stern tube seals Inspect and clean Inspect, clean or treat before departure 

Rope guards Clean and apply new anti-fouling Inspect, clean or treat before departure 

Rudder Clean and apply new anti-fouling Inspect, clean or treat before departure 
Box coolers including 
gratings and tube bundles 

Inspect and clean. New anti-fouling in the box 
cooler housing Inspect, use chorine dosing if required 

Suction inlets Clean and apply new anti-fouling Inspect, clean or treat before departure 
Bow thrusters incl. tunnel, 
propeller and gratings Clean and apply new anti-fouling Inspect, clean or treat before departure 

Tyre fenders Inspect any (partly) submerged fenders Remove fenders and store on deck 

Spud legs / Digger bucket Inspect and clean Inspect, clean or treat before departure 

Tow Bridle Inspect parts of the tow bridle that might have 
submerged Lift tow bridle out of the water 

Inside Hopper  Inspect and clean Inspect, clean or treat before departure 
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3.6 Operation and Maintenance of the Anti-Fouling System 
The anti-fouling system(s) used for the vessels is outlined previously in this Plan. This section contains a 
description of the operation and maintenance of the anti-fouling system(s) used, including schedule(s) of 
activities and operational procedures. 

3.7 Timing of Operational and Maintenance Activities 
The schedule of planned inspections, repairs, maintenance and renewal of the anti-fouling system(s) are 
generally the following: 
- Dry-dock/slipping every 5 years 
- In-water dive survey or Intermediate Out of Water surveys every 2.5 years (statutory) 
- In-water dive survey for biofouling inspection yearly  
- In-water dive after a long period in one area before departure (as required) 

3.8 In-water Cleaning and Maintenance Procedures 
When the need arises for an in-water treatment of the biofouling (see Appendix 1), one of the following 
procedures can apply: 
- Encapsulation with Polyethylene (LPDE) thermoplastic covers and Dichlor treatment 
- Underwater blasting 
- Manual removal  

3.9 Operation of Onboard Treatment Processes 
Any on-board systems, e.g. cathodic protection, Copper Ion Generators or fixed cholerine treatment 
systems will be operated and maintained as per the manufacturers operating and maintenance instructions. 

3.10 Safety Procedures for the Vessel and the Crew 
The safety procedures for the vessel and the crew are following the manufacturer’s recommendation. In 
general, any work with the anti-fouling systems, inspections and cleaning processes should follow the 
vessel’s safety policy. 

3.11 Disposal of Biological Waste 
If any cleaning of biofouling from the vessels hulls is taking place, the biological waste is taken care of and 
disposed in accordance with the local requirements that apply. 

3.12 Recording Requirements 
Each vessel is maintaining a Record Book for the details of all inspections and biofouling management 
measures undertaken on the vessel. See Section 3 for the vessel specific Record Book. 

3.13 Reporting Requirements for Divers 
After each dive survey the dive company will need to submit a detailed report in a timely manner with 
photographic evidence of the hulls fouling. The Guidelines For Diving Service Providers issued by MPI need 
to be followed for the information to be included in the report. See also Appendix 4. 
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3.14 Crew Training and Familiarisation 
Appropriate training and familiarisation will be given to the crew with regards to the biofouling management 
and treatment procedures, based upon the information contained in this Plan. Training and familiarisation 
include the following: 
1) Maintenance of the Record Book. 
2) Impacts of invasive aquatic species from ships' biofouling. 
3) Benefits to the ship of managing biofouling and the threats posed by not applying management 
procedures 
4) Biofouling management measures and associated safety procedures. 
5) Relevant health and safety issues. 
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Appendix 1 – Decision Support Tool for In-w
ater cleaning 
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Appendix 2 – Risk Profiling Guidance 
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Appendix 3 – Preferred Suppliers 
 
Dive Companies 

Diving Services New Zealand Ltd / Port Nelson NZ 
Bruce Lines - +64 3 5469964 / +64 21407740 
divingservicesnz@xtra.co.nz  
 
Underwater Solutions / Wellington NZ 
Matt Fabish - +64 4 5773650 / +64 21558991 
matt@underwatersolutions.co.nz  
 
Salt Services / Auckland NZ 
Glenn Hunter - +64 225179590 
glenn@saltservices.co.nz  
 
Orca Commercial Diver / Auckland NZ 
Rangi Walker - +64 211446151 
Rangi.orca@hotmail.com  
 
Marine Biologists 

ES Link Services – Castlemaine Vic AUS 
John A Lewis - +61 418316227 
jlewis@eslinkservices.com.au  
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Appendix 4 – Reporting Guidelines 
 
The below table outlines guidelines regarding the type of information that Heron Construction prefers to be 
included in the hull inspection reports. 
 

Preferred Not Preferred 
Quantitative assessment of biofouling cover (i.e. 
estimates of percentage cover) 

Qualitative descriptions of biofouling cover (i.e. “typical”, 
“moderate”, “light”, etc) 

Photo evidence of biofouling cover Written description of biofouling cover 
All hull and nice areas specified in Section 2 for each 
vessel 

Only flat hull services or subset of niche areas 
specified and documented in report 

Percentage coverage of biofouling organisms present 
reported 

No indication of percent coverage of biofouling 
organisms 

All organism types including biofouling cover Only hard fouling organisms included in biofouling cover  
Photos captioned and preferably date stamped to show 
whether fouling levels in report refer to levels before or 
after cleaning has taken place. 

No indication whether fouling levels detailed in report 
refer to levels before or after cleaning has taken place. 

 
Photos submitted in the report as evidence of hull fouling should be: 
- Clear and in focus 
- High quality 
- Preferably date stamped 
- Clearly labelled in the report with hull location 
 
Please refer to the “Guidelines for Diving Service Providers” issued by Ministry of Primary Industries – March 
2018 for more details.  www.mpi.govt.nz/dmsdocument/27852-guidelines-for-diving-providers-inspecting-vessels-
arriving-to-new-zealand 
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1. Introduction 
This Biofouling Management Plan is specific and unique for this vessel, as identified on the front 
page.  
 
The Plan is following the outline given in the IMO guideline, MEPC.207(62), dated 15 July 2011, 
entitled 2011 guidelines for the control and management of ship’s biofouling to minimize the transfer 
of invasive aquatic species. 
 
The Plan shall be readily available to any port State authority for viewing on request. 
 
Annex 1 of this plan includes the Record Book, where this vessel’s crew document activities 
performed for biofouling maintenance. 
 
Biofouling means the accumulation of aquatic organisms such as micro-organisms, plants, and 
animals on surfaces and structures immersed in or exposed to the aquatic environment. Biofouling 
can include microfouling (microscopic organisms including bacteria and diatoms and the slimy 
substances that they produce) and macrofouling (e.g. barnacles, tubeworms, or fronds of algae). 
 
In the adoption of the 2004 Ballast Water Management (BWM) Convention, Member States of the 
IMO made a clear commitment to minimizing the transfer of invasive aquatic species by shipping. 
The BWM Convention has entered into force on the 8th of September 2017. Biofouling management 
is not required by the BWM Convention since it is not part of the scope. 
 
However, studies have shown that biofouling can also be a significant vector for the transfer of 
invasive aquatic species. Biofouling on ships entering the waters of States may result in the 
establishment of invasive aquatic species which may pose threats to human, animal and plant life, 
economic and cultural activities and the aquatic environment. 
 
The 2001 Anti-Fouling Systems (AFS) Convention addresses anti-fouling systems on ships and the 
focus is on the prevention of adverse impacts from the use of anti-fouling systems and the biocides 
they may contain. The AFS Convention does not address preventing the transfer of invasive aquatic 
species. 
 
All ships have some degree of biofouling, even those which may have been recently cleaned or had a 
new application of an anti-fouling coating system. The biofouling that may be found on a ship is 
influenced by a range of factors, such as follows: 

1) Design and construction, particularly the number, location and design of niche areas. 

2) Specific operating profile, including factors such as operating speeds, ratio of time underway 
compared with time alongside, moored or at anchor. 

3) Places visited and trading routes. 

4) Maintenance history, including: the type, age and condition of any anti-fouling coating system, 
installation and operation of anti-fouling systems and dry-docking/slipping and hull cleaning 
practices. 
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2. Definitions 

AFS Convention 
the International Convention on the Control of Harmful 
Anti- Fouling Systems on Ships, 2001 

 
Anti-fouling coating system 

the combination of all component coatings, surface treatments 
(including primer, sealer, binder, anti-corrosive and anti-fouling 
coatings) or other surface treatments, used on a ship to control 
or prevent attachment of unwanted aquatic organisms 

 
Anti-fouling system 

a coating, paint, surface treatment, surface, or device that is 
used on a ship to control or prevent attachment of unwanted 
organisms 

 
Biofouling 

the accumulation of aquatic organisms such as micro-
organisms, plants, and animals on surfaces and structures 
immersed in or exposed to the aquatic environment. Biofouling 
can include 
micro fouling and macro fouling (see below) 

 
In-water cleaning 

the physical removal of biofouling from a ship while in the 
water. Invasive aquatic species means a species which may pose 
threats to human, animal and plant life, economic and 
cultural activities and the aquatic environment 

 
Marine Growth 
Prevention System 
(MGPS) 

an anti-fouling system used for the prevention of biofouling 
accumulation in internal seawater cooling systems and sea 
chests and can include the use of anodes, injection systems 
and electrolysis 

Member states 
states that are members of the International Maritime 
Organization 

Macro fouling 
large, distinct multi-cellular organisms visible to the human eye 
such as barnacles, tubeworms, or fronds of algae 

 
Micro fouling 

microscopic organisms including bacteria and diatoms and the 
slimy substances that they produce. Biofouling comprised of only 
micro fouling is commonly referred to as a slime layer 

 

Niche areas 

areas on a ship that may be more susceptible to biofouling due 
to different hydrodynamic forces, susceptibility to coating 
system wear or damage, or being inadequately, or not, painted, 
e.g., 
sea chests, bow thrusters, propeller shafts, inlet gratings, 
dry- dock support strips, etc. 

Organization the International Maritime Organization (IMO) 
 

Port state authority 
any official or organization authorized by the government of a 
port state to verify the compliance and enforcement of 
standards and regulations relevant to the implementation of 
national and 
international shipping control measures 

  Ship 
a vessel of any type whatsoever operating in the aquatic 
environment . 

States coastal, port or member states as appropriate 
 

Treatment 
a process which may use a mechanical, physical, chemical or 
biological method to remove or render sterile, invasive or 
potentially invasive aquatic species fouling a ship 
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3. Purpose of the plan 
The purpose of the Plan is to outline measures for the control and management of this vessel’s 
biofouling to minimize the transfer of invasive aquatic species. 
 

4. Description of the anti-fouling system 
 

The following anti-
fouling system(s) are 
used on this vessel 

Applied / installed 
where 

Manufacturer & 
product name 

System specification* 

TBT-free                       
self-polishing - AFS 

Nelson, New Zealand 
 
24 September 2018 
 

PPG Protective and 
Marine Coatings 
 
Sigma Ecofleet 290-
Redbrown 

Up 60 Months 

MGPS by Electrolysis 
on all Box coolers 

 
 WEKA Protector™  
 Type T 

At least 5 years 

    

    

 
(*) anti-fouling system specifications (including dry film thickness for coatings, dosing and frequency for MGPSs, etc.) together with the 
expected effective life, operating conditions required for coatings to be effective, cleaning requirements and any other specifications 
relevant for paint performance. 
 
 
 
This vessel carries the following certificates and/or other documents of the anti-fouling system(s): 
 

Document Reference / ID 

AFS certificate VRN0/KAB/20131130115534 

Record of AFS VRN0/KAB/20131130115540 

other documents  
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5. Description of operating profile 
This vessel has the following operating profile, which has influenced the specifications of the ship's 
anti-fouling systems and operational practices. 
 

Factor Vessel’s operating profile 

Typical operating speed: 1 – 10 knots 

Periods underway at sea compared 
with periods berthed, anchored or 
moored: 

 65 days berthed, anchored or moored. 300 days Dredging 
operations and 10% underway from destination to 
destination 

Typical operating areas or trading 
routes: 

Worldwide, but mainly New Zealand, Australia and the Pacific 
Islands 

Planned duration between dry-
dockings: 

Between 2 and 2.5 years as a minimum 

 

6. Description of areas on the ship susceptible to biofouling 
The following table gives an overview of this vessel’s hull areas, niche areas and seawater cooling 
systems on the ship that are particularly susceptible to biofouling. The table also gives the 
management actions required for each area. The areas highlighted in red are areas most susceptible 
to biofouling and it is recommended to specify the management actions in these areas.   
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T
ab

le - B
iofou

lin
g m

an
agem

en
t action

 p
lan

 for th
is vessel 

 

A
reas particularly susceptible to 

biofouling 
M

anagem
ent actions required for each area (e.g., inspections, 

cleaning, repairs and m
aintenance) 

M
anagem

ent actions to be undertaken if ship 
operates outside its usual operating profile 

External hull surfaces: 
 

 

- V
ertical sides 

- Flats 
- Boottop 
- Bow

 dom
e 

- Transom
 

 

External surfaces to be inspected during bottom
 survey and 

special survey, in-w
ater or in drydock. 

Surfaces to be m
aintained as required. 

External surfaces to be inspected during bottom
 

survey and special survey, in-w
ater or in drydock. 

Surfaces to be m
aintained as required. 

H
ull appendages and fittings: 

 
 

- Bilge keels,  
- A

-brackets 
- A

nodes 
- Echo sounder 
- V

elocity probes 

This area is inspected at each dry docking and cleaned as 
found necessary. Surfaces to be m

aintained as required. 
A

dditional inspection as found necessary. 
Surfaces to be m

aintained as required. 

Steering and propulsion: 
 

 

- Propeller 
A

reas to be inspected during bottom
 survey and special 

survey, in-w
ater or in drydock. Surfaces to be m

aintained as 
required. 

A
reas to be inspected during bottom

 survey and 
special survey, in-w

ater or in drydock 
Surfaces to be m

aintained as required. 

- Propeller shaft 
Inspection in w

ater or during bottom
 survey and special 

survey in dry dock. M
aintenance as required 

Inspection in w
ater or during bottom

 survey and 
special survey in dry dock. M

aintenance as 
required 

- Stern tube seal 
Inspection in w

ater or during bottom
 survey and special 

survey in dry dock. M
aintenance as required 

Inspection in w
ater or during bottom

 survey and 
special survey in dry dock. M

aintenance as 
required 
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A
reas particularly susceptible to 

biofouling 
M

anagem
ent actions required for each area (e.g., inspections, 

cleaning, repairs and m
aintenance) 

M
anagem

ent actions to be undertaken if ship 
operates outside its usual operating profile 

- A
nchor chain 

Inspection during special survey in dry dock. M
aintenance as 

required. A
nchor chains to be rinsed w

hen hauled back. 

Inspection during special survey in dry dock. 
M

aintenance as required. A
nchor chains to be 

rinsed w
hen hauled back. 

- Chain locker 
Inspection in w

ater or during special survey in dry dock. 
M

aintenance as required 
Inspection in w

ater or during special survey in 
dry dock. M

aintenance as required 

- Rope guard 
Inspection in w

ater M
aintenance as required 

Inspection in w
ater M

aintenance as required 

- Rudder 
This area is inspected at each dry docking and cleaned as 
found necessary. 

Inspection in w
ater or during bottom

 survey and 
special survey in dry dock. M

aintenance as 
required 

- Bow
 thruster/tunnel 

 
Inspection in w

ater or during bottom
 survey and special 

survey in dry dock. M
aintenance as required 

Inspection in w
ater or during bottom

 survey and 
special survey in dry dock. M

aintenance as 
required 

- Tunnel grates 
Inspection in w

ater or during bottom
 survey and special 

survey in dry dock. M
aintenance as required 

Inspection in w
ater or during bottom

 survey and 
special survey in dry dock. M

aintenance as 
required 

Seaw
ater intakes and internal seaw

ater cooling system
s: 

 

- Sea chests /Box Coolers 
M

G
PS 

to be inspected during bottom
 survey and special survey, in-

w
ater or in drydock and to be m

aintained as required. 
W

eekly inspections that the M
G

PS is operating correctly. 
M

G
PS is replaced every 5 years as per m

anufacturers 
recom

m
endations. 

to be inspected during bottom
 survey and special 

survey, in-w
ater or in drydock and to be 

m
aintained as required. 

- Sea chest grate 
to be inspected during bottom

 survey and special survey, in-
w

ater or in drydock and to be m
aintained as required. 

to be inspected during bottom
 survey and special 

survey, in-w
ater or in drydock and to be 

m
aintained as required. 
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A
reas particularly susceptible to 

biofouling 
M

anagem
ent actions required for each area (e.g., inspections, 

cleaning, repairs and m
aintenance) 

M
anagem

ent actions to be undertaken if ship 
operates outside its usual operating profile 

 - Flushing Pum
p Inlet 

to be inspected during bottom
 survey and special survey, in-

w
ater or in drydock and to be m

aintained as required. 
to be inspected during bottom

 survey and special 
survey, in-w

ater or in drydock and to be 
m

aintained as required. 

- Fire-fighting system
 

to be inspected during bottom
 survey and special survey, in-

w
ater or in drydock and to be m

aintained as required. 
to be inspected during bottom

 survey and special 
survey, in-w

ater or in drydock and to be 
m

aintained as required. 

- Ballast uptake system
/Jet W

ater 
Inlet 

to be inspected during bottom
 survey and special survey, in-

w
ater or in drydock and to be m

aintained as required. 
to be inspected during bottom

 survey and special 
survey, in-w

ater or in drydock and to be 
m

aintained as required. 

- A
uxiliary services system

/D
redge 

pipes 

to be inspected during bottom
 survey and special survey, in-

w
ater or in drydock and to be m

aintained as required. 
to be inspected during bottom

 survey and special 
survey, in-w

ater or in drydock and to be 
m

aintained as required. 

 
 

 

-H
opper and hopper overflow

 

Inspection before and after project 
to be inspected during bottom

 survey and special survey, in-
w

ater or in drydock and to be m
aintained as required. 

Cleaning after project. 
 

Inspection before and after project 
to be inspected during bottom

 survey and special 
survey, in-w

ater or in drydock and to be 
m

aintained as required. 
Cleaning after project. 
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7. Operation and maintenance of the anti-fouling system 
The anti-fouling system(s) used for this vessel is outlined previously in this Plan. This section 
contains a description of the operation and maintenance of the anti-fouling system(s) used, 
including schedule(s) of activities and operational procedures. 

7.1 Management measures for niche areas 
Whether installing, re-installing or repairing the anti-fouling system, care should be taken in surface 
preparation to ensure all biofouling residues, flaking paint, or other surface contamination is 
completely removed, particularly in niche areas, to facilitate good adhesion and durability of the 
anti-fouling system. 
Management measures for niche areas are outlined below: 
 
Dry-docking support strips 
Positions of dry-docking blocks and supports should be varied at each dry-docking, or alternative 
arrangements made to ensure that areas under blocks are painted with anti-fouling, at least at 
alternate dry-dockings. These areas should receive a major refurbishment type of surface 
preparation and be coated at each dry-docking that they are accessible. Where it is not possible to 
alternate the position of dry-docking support strips, e.g., in critical weight bearing areas such as 
under the engine-room, these areas should be specially considered and managed by other means, 
e.g., the application of specialised coatings or procedures. 
 
Bow and stern thrusters 
The body and area around bow, stern and any other thrusters prone to coating damage should be 
routinely maintained at dry-dockings. Particular attention should be paid to any free flooding 
spaces 
which may exist around the thruster tunnel. The housings/recesses and retractable fittings, such as 
stabilisers and thruster bodies, should have an anti-fouling coating system of adequate thickness for 
optimal effectiveness. 
 
Edges and weld joints 
Exposed edges on the hull, such as around bilge keels and scoops, and weld joints, should be faired 
and coated to ensure adequate coating thickness to optimise system effectiveness. 
 
Rudder hinges and stabiliser fin apertures 
Recesses within rudder hinges and behind stabiliser fins need to be carefully and effectively cleaned 
and re-coated at maintenance dry-dockings. Rudders and stabiliser fins should be moved through 
their full range of motion during the coating process to ensure that all surfaces are correctly coated 
to the specification of the anti-fouling system. Rudders, rudder fittings and the hull areas around 
them should also be adequately coated to withstand the increased wear rates experienced in these 
areas. 
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Propellers and shafts 
 
Propellers and immersed propeller shafts should be coated with fouling release coatings where 
possible and appropriate, to maintain efficiency and enable self-cleaning, so that the need for 
regular in-water cleaning and polishing is minimised. 
 
Stern tube seal assemblies and the internal surfaces of rope guards 
Exposed sections of stern tube seal assemblies and the internal surfaces of rope guards should be 
carefully painted with anti-fouling coating systems appropriate to the degree of water movement 
over and around these surfaces. 
Cathodic protection (CP) anodes 
Niche areas for biofouling can be minimised if: anodes are flush-fitted to the hull; a rubber backing 
pad is inserted between the anode and the hull; or the gap is caulked. Caulking the gap will make 
the seam or joint watertight. If not flush-fitted, the hull surface under the anode and the anode 
strap should be coated with an anti-fouling coating system suitable for low water flow to prevent 
biofouling accumulation. If anodes are attached by bolts recessed into the anode surface, the recess 
should be caulked to remove a potential niche. 
 
Pitot tubes 
Where retractable pitot tubes are fitted, the housing should be internally coated with an anti-
fouling coating system suitable for static conditions. 

7.2 Timing of operational and maintenance activities 
For this vessel, the schedule of planned inspections, repairs, maintenance and renewal of the anti-
fouling system(s) are the following: 
As a minimum during special and intermediate surveys which must be carried out app. every 2.5 
years (according Class Society regulations), but prior to that when it is noticed that the antifouling 
system is no longer working properly or when on substantial areas of the hull and niche areas the 
antifouling is damaged or missing. 
As a minimum MGPS is replaced every 5 years as per manufacturers recommendations, but at any time when 
it is noticed that the proper working of the system is failing. 
 
 

7.3 In-water cleaning and maintenance procedures 
In-water inspection is a useful way of inspecting the condition of anti-fouling systems and the 
biofouling status of a ship. In-water inspections should be undertaken periodically as a general 
means of routine surveillance. Specific occasions when an in-water inspection may be appropriate, 
include: 

x After any period of inactivity  
x Before undertaking in-water cleaning to determine the presence of known or suspected 

invasive aquatic species or other species of concern on the ship. 
x When species are discovered in the ship’s cooling system. 
x After damage of the anti-fouling system. 
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Ship’s crewmembers should identify niche areas on the ship that may accumulate biofouling.  
These areas may include: 

x Anchor chain and chain lockers 
x Propeller thrusters  
x Hopper 
x Bow thruster tunnel grates 
x Echo sounder & velocity probe 
x Sea inlets & discharge outlets 
x Sea chests 
x Rudder stock and hinge 
x Stern tube seals and propeller shafts 
x Bottom doors 
x Cathodic protection anodes 
x Areas prone to anti-fouling coating system damage or grounding (e.g., areas of the hull 

damaged by fenders when alongside, leading edges of bilge keels and propeller shaft "y" 
frames). 

 
A dive survey can be an option for in-water inspections although they do have limitations regarding 
visibility and available dive time compared with the area to be inspected, and difficulties with 
effectively accessing many biofouling prone niches. 
 
In-water cleaning can be an important part of biofouling management. In-water cleaning can also 
introduce different degrees of environmental risk, depending on the nature of biofouling (i.e., micro 
fouling versus macro fouling), the amount of anti-fouling coating system residue released and the 
biocidal content of the anti-fouling coating system.  Microfouling removal enhance a ship's hull 
efficiency, reducing fuel consumption and greenhouse gas emissions. It is therefore recommended 
that the ship's hull is cleaned when practical by soft methods if significant micro-fouling occurs. In-
water cleaning can also reduce the risk of spreading invasive aquatic species by preventing macro 
fouling accumulation. 
 
Personnel proposing to undertake in-water cleaning should be aware of any regulations or 
requirements for the conduct of in-water cleaning, including any regulations regarding the 
discharge of chemicals into the marine environment and the location of sensitive areas (such as 
marine protected areas and ballast water exchange areas). 
 
Where significant macro fouling growth is detected, it should be removed or treated (if this can be 
done without damaging the anti-fouling system) in accordance with such regulations. 
Where available, appropriate technology should be used to minimise the release of both anti-
fouling 
coating and paint debris, and viable adult, juvenile, or reproductive stages of macro fouling 
organisms. The collected material should be disposed of in a manner which does not pose a risk to 
the aquatic environment. 
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For immersed areas coated with biocidal anti-fouling coatings, cleaning techniques should be used 
that minimise release of biocide into the environment. Cleaning heavily fouled anti-fouling coating 
systems can not only generate biofouling debris, but prematurely depletes the anti-fouling coating 
system and may create a pulse of biocide that can harm the local environment and may impact on 
future applications by the port authority for the disposal of dredge spoil. 
 
Depleted anti-fouling coating systems on hulls will rapidly re-foul. In-water cleaning or scrubbing of 
hulls for the purpose of delaying dry-dockings beyond the specified service life of the coating is 
therefore not recommended. 
 
Immersed areas coated with biocide-free anti-fouling coating systems may require regular in-water 
cleaning as part of planned maintenance to maintain hull efficiency and minimise the risk of 
transferring invasive aquatic species. Cleaning techniques should be used which do not damage the 
coating and impair its function. 
 
Regular polishing of uncoated propellers to maintain operational efficiency will also minimise 
macrofouling accumulation. Uncoated propeller shafts may require cleaning at the same time as 
the 
propeller. As a ship's routine propeller polishing will involve the use of divers, it is recommended 
that this opportunity is taken to assess sea chests, and other similar areas, for macrofouling. 
 
In water cleaning is performed by subcontractors following their procedures, after acceptation by 
Dutch Dredging NZ Ltd. Specifications differ per subcontractor. Dutch Dredging NZ Ltd requires that 
work is conducted as per international and local regulations and according the safety standard in 
the industry. 
 

7.4 Operation of onboard treatment processes 
There are Electrolysis Marine Growth Prevention System (MGPS) fitted on all Box Coolers on board  

the Albatros.  This system is inspected weekly and the system is replaced every 5 years as per the 

manufacturers recommendations. 

8. Safety procedures for the ship and the crew 
This vessel’s safety procedures for the ship and the crew are following the manufacturer’s 
recommendation. In general, any work with the anti-fouling systems, inspections and cleaning 
processes should follow this vessel’s safety policy. 
 
During the implementation of biofouling management procedures, the applicable safety procedures 
must be strictly implemented. 
 
To avoid the creation of avoidable niches while ensuring effective safety and operation of the ship, 
where practical, particular attention should be given to avoidance of unfilled gaps in all skin fittings 
and the detailed design of the following items: 
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x Sea chests – minimise size and number, and use smooth surfaces to maximise flow 
efficiency, fit grills and their opening arrangements designed for in-water inspection and 
maintenance. 

x Retractable fittings and equipment – avoid external reinforcement (such as stiffeners) 
where 
possible, design for in-water inspection and maintenance. 

x Tunnel thrusters – tunnels accessible to divers, grills and their opening arrangements 
designed for in-water inspection, maintenance and operation. 

x Stern tube seal assemblies– design for in-water inspection, cleaning and maintenance. 
 
Diver surveys should be undertaken by people who are suitably qualified and experienced and 
familiar with biofouling and associated invasive aquatic species risks and the safety risks relating to 
in-water surveys. Regulatory authorities may have recommended or accredited biofouling 
inspection divers. 
 
All maintenance works are prepared and executed according the planned maintenance system. 
Relevant Risk Assessments and other means of Risk Management tools are used. Diving procedures 
are available and are always performed through a work permit. 
 
After surveys and/or maintenance, results shall be noted in the planned maintenance system also. 

9. Disposal of biological waste 
If the crew of this vessel is cleaning the vessel from biofouling, the biological waste is taken care of 
and disposed in accordance with the local requirements that apply. 
Ship maintenance and recycling facilities should adopt measures (consistent with applicable 
national and local laws and regulations) to ensure that viable biofouling organisms or chemical and 
physical pollutants are not released into the local aquatic environment.  
These measures include: 

x Capturing biological material to minimise the risk of organism survival and establishment 
and other impacts of biological material being released into the aquatic environment. 

x Treating and/or disposing of captured biological material in an environmentally appropriate 
manner. 

x Scheduling of ships' arrival and departure at cleaning and maintenance facilities and at 
locations where ships are moored while waiting for cleaning and maintenance to minimise 
the risk of fouled ships contaminating other ships and the surrounding environment. 

x Removing biofouling from all underwater surfaces of a ship when in dry-dock, including 
niche areas. 

x Lowering or extending retractable equipment such as stabilisers, thrusters, transducers and 
similar 

when a ship is in dry-dock or slipped, to permit access for the removal of biofouling from the 
equipment and its housing. 
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Internal seawater cooling systems need to be regularly monitored to ensure effective biofouling 
control is maintained. Seawater cooling systems that operate while the ship is in port may be 
vulnerable to biofouling accumulation and should be closely monitored. 
 
If seawater cooling systems become fouled, they should be appropriately treated. 
Any discharge of treated water from internal seawater cooling systems should be undertaken in 
accordance with applicable (local) regulations. Waste disposal is subcontracted to the shipyards or 
other specific waste collectors, following international and local regulations. 

10. Recording requirements 
This vessel is maintaining a Record Book for the details of all inspections and biofouling 
management measures undertaken on the ship. The recordings include the following: 

x Biofouling management measures undertaken after each dry-docking  
x When the hull area, fittings, niches and voids below the waterline have been inspected 

by divers. 
x When the hull area, fittings, niches and voids below the waterline have been cleaned by 

divers. 
x When the internal seawater cooling systems have been inspected and cleaned or 

treated. 
x Periods of time when the ship was laid up/inactive for an extended period of time. 
x Periods of time when the ship was operating outside its normal operating profile. 
x Details of official inspection or review of the ship’s biofouling risk.  
x Any additional observations and general remarks. 

An example biofouling record book and the information to be recorded are included in Annex 1 of 
this plan. 

11. Crew training and familiarisation 
For this vessel appropriate training is given in the application of biofouling management and 
treatment procedures, based upon the information contained in this Plan. Training and 
familiarisation include the following: 

x Maintenance of the Record Book. 

x Impacts of invasive aquatic species from ships' biofouling. 

x Benefits to the ship of managing biofouling and the threats posed by not applying 
management procedures 

x Biofouling management measures and associated safety procedures. 

x Relevant health and safety issues.  
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x Annex 1 / Record Book – biofouling management actions 
This page is this vessel’s Record Book for biofouling management actions. The page is used for 
recording details of all inspections and biofouling management measures undertaken on the ship. 
The records are kept in the vessel’s deck office in a ring binder marked Record Book – Biofouling. 
The following activities are applicable for recording: 

1) After each dry-docking: 

a. Date and location that the ship was dry-docked. 

b. Date the ship was re-floated. 

c. Any hull cleaning that was performed while dry-docked, including areas cleaned, 
method used for cleaning and the location of dry-dock support blocks. 

d. Any anti-fouling coating system, including patch repairs, that was applied while dry-
docked. Detail the type of anti-fouling coating system, the area and location it was 
applied to, the coating thickness achieved and any surface preparation work 
undertaken (e.g., complete removal of underlying anti-fouling coating system or 
application of new anti-fouling coating system over the top of existing anti-fouling 
coating system). 

e. Name, position and signature of the person in charge of the activity for the ship. 

2) When the hull area, fittings, niches and voids below the waterline have been inspected by 
divers: 

a. Date and location of ship when dive surveyed and reason for survey.  

b. Area or side of the ship surveyed. 

c. General observations with regard to biofouling (i.e. extent of biofouling and 
predominant biofouling types, e.g., mussels, barnacles, tubeworms, algae and 
slime). 

d. What action was taken, if any, to remove or otherwise treat biofouling. 

e. Any supporting evidence of the actions taken (e.g., report from the classification 
society or contractor, photographs and receipts). 

f. Name, position, signature of the person in charge of the activity. 
3) When the hull area, fittings, niches and voids below the waterline have been cleaned by divers: 

a. Date and location of ship when cleaning/treatment occurred. 

b. Hull areas, fittings, niches and voids cleaned/treated. 

c. Methods of cleaning or treatment used. 

d. General observations with regard to biofouling (i.e. extent of biofouling and 
predominant biofouling types, e.g., mussels, barnacles, tubeworms, algae and 
slime). 

e. Any supporting evidence of the actions taken (e.g., report from the classification 
society or contractor, photographs and receipts). 

f. Records of permits required to undertake in-water cleaning if applicable. 

g. Name, position and signature of the person in charge of the activity. 
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4) When the internal seawater cooling systems have been inspected and cleaned or treated: 

a. Date and location of ship when inspection and/or cleaning occurred. 

b. General observations with regard to biofouling of internal seawater cooling systems 
(i.e. extent of biofouling and predominant biofouling types, e.g., mussels, barnacles, 
tubeworms, algae, slime). 

c. Any cleaning or treatment undertaken. 

d. Methods of cleaning or treatment used. 

e. Any supporting evidence of the actions taken (e.g., report from the classification 
society or contractor, photographs and receipts). 

f. Name, position and signature of the person in charge of the activity. 
5) For ships with a MGPS fitted: 

a. Records of operation and maintenance (such as regularly monitoring the electrical 
and mechanical functions of the systems). 

b. Any instances when the system was not operating in accordance with the 
biofouling management plan. 

6) Periods of time when the ship was laid up/inactive for an extended period of time: 

a. Date and location where ship was laid up. 

b. Date when ship returned to normal operations. 

c. Maintenance action taken prior to and following the period laid up. 

d. Precautions taken to prevent biofouling accumulation (e.g., sea chests blanked off). 
7) Periods of time when the ship was operating outside its normal operating profile: 

a. Duration and dates when ship not operating in accordance with its normal 
operating profile. 

b. Reason for departure from normal operating profile (e.g., unexpected maintenance 
required). 

8) Details of official inspection or review of the ship’s biofouling risk: 
a. Date and location of ship when inspection or review occurred. 

b. Port State authority conducting the inspection/review and details of procedures 
followed or protocol adhered to and inspector/s involved 

c. Result of inspection/review. 

d. Name, position, signature of the person in charge of the activity for the ship. 
9) Any additional observations and general remarks: 

a. Since the ship was last cleaned, has the ship spent periods of time in locations that 
may significantly affect biofouling accumulation (e.g., fresh water, high latitude 
(Arctic and Antarctic) or tropical ports). 
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DISCLAIMER 

Disclaimer: Cultural information contained within this report cannot be distributed or used without 

the permission of Te Rūnanga o Awarua. This assessment is to be used for the current consenting 
process. If South Port NZ Ltd require any information for other purposes they need to contact either 
Te Ao Marama Inc. or Papatipu Rūnanga. Use of the report by the Council, or any other party, in any 
other circumstances (for example, subsequent applications for other projects) will be subject to 
written approval by Papatipu Rūnanga. 
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Executive Summary 
South Port New Zealand Ltd (South Port) are undertaking a capital dredging project within the Bluff 
Harbour. As part of this resource consent application the applicant has engaged Te Ao Marama Inc. to 
undertake a Cultural Impact Assessment (CIA) to assess the Ngāi Tahu values, rights and interests 
within the landscape and potential effects on Te Rūnanga o Awarua.  

This assessment will document the impacts of the activities on those values, rights and interests that 
are held by mana whenua. This document will improve the understanding of those activities on mana 
whenua values, rights and interests and assist consultation through the plan change and development 
process. 

What values, rights and interests are Te Rūnanga o Awarua seeking to protect? 

x Mauri, and the life supporting capacity and cultural and ecological health of the harbours.  

x The ability for our future generations to engage with the harbour as their ancestors did. 

x That water quality is protected to a standard that allows for mahinga kai to be diverse, 
abundant and safe to eat. 

x Mahinga kai species, habitat, and access to these for customary use during and after the 
activity. 

x That existing and any future proposed Mātaitai reserves in the harbour are protected. 
x Wāhi tapū, wāhi ingoa and archaeological sites on or under the seabed are protected. 

Te Rūnanga o Awarua considers there are several measures that can be implemented to mitigate and 
ensure effects on cultural values, rights and interests are reduced, these are set out below: 

x That agreement between Te Rūnanga o Awarua and South Port Ltd that Awarua can be both 
a port, mahinga kai and tauranga waka, and that there are shared obligations to improve 
harbour health in terms of cultural use. 

x South Port Ltd supports Te Rūnanga o Awarua in creating a pathway to enhance the harbour 
in terms of cultural use. 

x Te Rūnanga o Awarua is included in the development of monitoring programmes and 
reporting throughout the project. 

x Te Rūnanga o Awarua and South Port Ltd work collaboratively to ensure any scientific 
monitoring requirements support the abundance of mahinga kai species and habitat. 

x Te Rūnanga o Awarua is involved with the development of any Management Plans for the 
project. 

x Any marine mammal observing should include an opportunity for Ngāi Tahu trained marine 

mammal observers to undertake this. 

Ngāi Tahu has a long association with the Murihiku region. Ngāi Tahu led a nomadic lifestyle, following 
resources throughout the region. Generally, the use of the areas was extensive rather than intensive; 
however, Awarua was used intensively and is a significant cultural landscape both historically and 
contemporarily. Intimacy with and knowledge of the terrain and water was built up over generations 
and passed from one generation to another generation.  
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Dredging, blasting of soft and rocky habitat has the potential for significant effects on mana whenua 
values, rights, and interests. The potential adverse effects are associated with effects on the spiritual 
value of water, effects on mauri, mahinga kai species and habitat, and the effect on water quality. 
Development activities, mainly reclamation has already significantly affected Ngāi Tahu values, rights, 
and interests. Ngāi Tahu values, rights and interests need to be respected when dealing with any activity 
that poses risks. These values and beliefs are central to Ngāi Tahu existence. Any impact upon one value 
will impact upon all including and inevitably putting the health and wellbeing of humans at risk. 

Through proper planning and management these risks may be reduced or eliminated. Awarua have 
identified the effects that are to be avoided and included recommendations. Awarua are unlikely to 
submit against the application provided the adverse effects identified are avoided and addressed as 
conditions of consent.   

Te Rūnanga o Awarua recognise the ongoing relationship with South Port and the strengthening of this 
through ongoing hui and joint projects within our community. 
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Introduction 
South Port New Zealand Ltd (South Port) are undertaking a capital dredging project within the Bluff 
Harbour. As part of this resource consent application the applicant has engaged Te Ao Marama Inc. to 
undertake a Cultural Impact Assessment (CIA) to assess the Ngāi Tahu values, rights and interests 
within the landscape and potential effects on Te Rūnanga o Awarua.  

This assessment will document the impacts of the activities on those values, rights and interests that 
are held by mana whenua. This document will improve the understanding of those activities on mana 
whenua values, rights and interests and assist consultation through the plan change and development 
process. 

Report Scope 
This report documents Te Rūnanga o Awarua cultural values, rights and interests associated within 
the landscape proposed to be developed. In doing so it will provide background information to help 
South Port to better understand Te Rūnanga o Awarua values, rights and interests of this landscape. It 
will inform Te Rūnanga o Awarua of the impacts of the proposed development against those values, 
rights and interests.  

This report provides some context and information that aids the Kaitiaki Papatipu Rūnanga (via Te Ao 
Marama Inc.) on these issues. It may assist further discussions on the South Port proposal. However, 
this report simply provides background information and cannot be considered to represent any 
decisions by the Kaitiaki Papatipu Rūnanga (via Te Ao Marama Inc.). 

Methodology 
Information within this document is based on current available literature and conversations held with 
whānau, Te Ao Marama Inc. staff, and local experts. 

The reviewed literature included: Historical literature, scientific reports, Iwi Management Plans, and 
information provided by the applicant.  

Hui with the applicant and consultants were held:  

- Thursday 9 July 2020 
- Thursday 1 October 

Various other hui have been held with the applicant and the rūnanga also on other relationship 
matters. 

Two hui were held with rūnanga members during the drafting and final drafting of this report. 
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Mana Whenua 
Te Rūnanga o Ngāi Tahu is the tribal representative body of Ngāi Tahu whānui, established under the 
Te Rūnanga o Ngāi Tahu Act, 1996. There are 18 Papatipu Rūnanga that constitute the membership of 
Te Rūnanga o Ngāi Tahu. The Te Rūnanga o Ngāi Tahu Act, 1996 and the Ngāi Tahu Claims Settlement 
Act, 1998 give recognition of the status of Papatipu Rūnanga as the repositories of the kaitiaki and 
mana whenua status of Ngāi Tahu Whānui over the natural resources within their takiwā boundaries. 

In Murihiku there are four Papatipu Rūnanga whose members hold mana whenua status within the 
region. Te Rūnanga o Ngāi Tahu (Declaration of Membership) Order 2001 describes the takiwā of 
these four as follows: 

x Waihōpai Rūnaka - centres on Waihopai and extends northwards to Te Mata-au sharing an 
interest in the lakes and mountains to the western coast with other Murihiku Rūnanga and 
those located from Waihemo southwards.  

x Te Rūnanga o Awarua - centres on Awarua and extends to the coasts and estuaries adjoining 
Waihopai sharing an interest in the lakes and mountains between Whakatipu-Waitai and 
Tawhititarere with other Murihiku Rūnanga and those located from Waihemo southwards.  

x Te Rūnanga o Oraka Aparima - centres on Oraka and extends from Waimatuku to Tawhititarere 
sharing an interest in the lakes and mountains from Whakatipu-Waitai to Tawhititarere with 
other Murihiku Rūnanga and those located from Waihemo southwards. 

x Te Rūnanga o Hokonui - centres on the Hokonui region and includes a shared interest in the 
lakes and mountains between Whakatipu-Waitai and Tawhitarere with other Murihiku 
Rūnanga and those located from Waihemo southwards. 

Te Ao Marama Inc. represents the interests of three of these rūnanga on matters in particular those 
matters pertaining to the management of natural resources under the Resource Management Act, 
1991 and the Local Government Act, 2002. 

The takiwā of Te Rūnanga o Awarua extends across the harbour that the application is within. Te 
Rūnanga o Awarua will be consulted over this project as the resource consent application is within 
their takiwā. 
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Te Ao Marama Inc. 
Ngāi Tahu ki Murihiku formed an entity known as Te Ao Marama Incorporated, which is made up of 
representatives from Waihōpai Rūnaka, Te Rūnanga o Awarua and Te Rūnanga o Oraka Aparima. Te 
Ao Marama Incorporated is authorized to represent the three Southland Papatipu Rūnanga in 
resource management and local government matters.  
 
It provides a direct link to local Papatipu Rūnanga, consent applicants, the local authorities and Te 
Rūnanga o Ngāi Tahu. Resource consent applicants who want to liaise with iwi can contact Te Ao 
Marama Incorporated, who can then arrange for consultation with the appropriate Papatipu 
Rūnanga. 

 

Figure 1: Murihiku (light Grey) and location of Papatipu Rūnanga (Retrieved from: Ngāi 
Tahu ki Murihiku, 2008)  
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Legal and Policy Scope 

It is helpful to understand the broad legal and policy context for Ngāi Tahu ki Murihiku natural 
resource management. Various legislation, policies and agreements helps guide Te Ao Marama policy 
development for resource management in Murihiku. Figure 5 lists and shows the hierarchy of this 
regulatory context. 

 

FIGURE 2: THE REGULATORY RESOURCE MANAGEMENT FRAMEWORK THAT HELPS 
INFORM TE AO MĀRAMA INCORPORATED POLICY DEVELOPMENT IN MURIHIKU. 
(SOURCE: TE AO MĀRAMA INC, A. CAIN)  
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These include responsibilities under the Local Government Act 2002, Resource Management Act 
1991, Ngāi Tahu Claims Settlement Act 1998, NZ Pouhere Taonga Act 2014, and RMA national 
directives such as the National Policy Statement for Freshwater Management and Regional plans 
(including Water and Coastal)  

Te Rūnanga o Ngāi Tahu Act, 1996 
Te Rūnanga o Ngāi Tahu Act 1996 (the TRONT Act) was passed in 1996, to give a legal identity to the 
Ngāi Tahu iwi. The TRoNT Act establishes the body corporate of Te Rūnanga o Ngāi Tahu as the tribal 
representative body of Ngāi Tahu Whānui, with relevant provisions including the following:  

x Section 3: “this Act binds the Crown and every person (including any body politic or 
corporate) whose rights are affected by any provisions of this Act”;  

Section 5: describes the takiwā or tribal area of Ngāi Tahu Whānui, as including all the lands, islands 
and coasts of the South Island/Te Waipounamu south of White Bluffs/Te Parinui o Whiti on the east 
coast and Kahurangi Point/Te Rae o Kahurangi on the west coast;  

x Sections 7 and 13: defines the members of Ngāi Tahu Whānui and the members of the 
Papatipu Rūnanga of Ngāi Tahu Whānui;  

x Section 15 (status of Te Ngāi o Ngāi Tahu):  

1.  Te Rūnanga o Ngāi Tahu shall be recognised for all purposes as the representative of Ngāi Tahu 
Whānui.  

2.  Where any enactment requires consultation with any iwi or with any iwi authority, that 
consultation shall, with respect to matters affecting Ngāi Tahu Whānui, be held with Te Rūnanga 
o Ngāi Tahu.  

3.  Te Rūnanga o Ngāi Tahu, in carrying out consultation under subsection (2) of this section:  

a. shall seek the views of such Papatipu Rūnanga of Ngāi Tahu Whānui and such hapū as 
in the opinion of Te Rūnanga o Ngāi Tahu may have views that they wish to express in 
relation to the matter about which Te Rūnanga o Ngāi Tahu is being consulted;  

b.  shall have regard, among other things, to any views obtained by Te Rūnanga o Ngāi 
Tahu under paragraph (a) of this subsection; and  

c.  shall not act or agree to act in a manner that prejudices or discriminates against, any 
Papatipu Rūnanga of Ngāi Tahu or any hapū unless Te Rūnanga o Ngāi Tahu believes 
on reasonable grounds that the best interests of Ngāi Tahu Whānui as a whole 
require Te Rūnanga o Ngāi Tahu to act in that manner.  

First Schedule: Identifies the Papatipu Rūnanga of Ngāi Tahu Whānui and their respective takiwā.  
 
For Iwi Consultation under the RMA 1991 and other associated acts in Murihiku the kaitiaki rūnanga 
are authorised to represent the Iwi authority in Murihiku. If the issues are of a wider Treaty or 
Precedent character, there is a requirement to consult with Te Rūnanga o Ngāi Tahu. 
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Ngāi Tahu Claims Settlement Act, 1998 
The Ngāi Tahu Claims Settlement Act 1998 gives effect to the provisions of the Deed of Settlement, 
entered into between Ngāi Tahu and the Crown in 1997. The key elements of the Ngāi Tahu 
settlement can be summarised as follows:  

x Apology: Crown apologises unreservedly to Ngāi Tahu Whānui for the suffering and hardship 
caused to Ngāi Tahu.  

x Aoraki/Mount Cook: gifting of Aoraki, co-management and renaming.  
x Cultural Redress: restores effective Kaitiakitanga  
x Non-Tribal Redress: provides certainty and results.  
x Economic Redress: income generated by tribal assets provides funds for social and cultural 

development.  
A significant component of the Ngāi Tahu Settlement is the cultural redress elements, which seek to 
restore the ability of Ngāi Tahu to give practical effect to its kaitiaki responsibilities. Relevant “cultural 
redress” elements of the Ngāi Tahu Settlement include:  

x ownership and control: pounamu/greenstone, high country stations, four specific sites 
(including Rarotoka/Centre Island, Whenua Hou/ Codfish Island, former Crown Tītī Islands) 
and Wāhi Taonga.  

x Mana Recognition: Statutory Acknowledgements, Deeds of Recognition, Tōpuni, Dual Place 
Names.  

x Mahinga kai: Nohoanga, Customary Fisheries Management, Taonga Species Management, 
Coastal Space.   

x Management Input: Statutory Advisor, Dedicated Memberships, Department of Conservation 
Protocols, Resource Management Act Implementation, Heritage Protection Review.  

Resource Management Act, 1991 
The Resource Management Act 1991 (RMA) is New Zealand’s primary piece of legislation for 
sustainably managing natural and physical resources. The RMA contains various provisions that 
incorporate Maori values into the management of natural resources.  
Key provisions include the requirement in the RMA for all persons exercising functions and powers 
(including policy/plan making and resource consent processes) to:  

x recognise and provide for, as a matter of National Importance:  
o the relationship of Maori and their culture and traditions with their ancestral lands, 

water, sites, wāhi tapu, and other Taonga.  
o the protection of historic heritage from inappropriate subdivision, use, and 

development.  
o the protection of recognised customary activities.  

x have particular regard to Kaitiakitanga.  
x Take into account the principles of the Treaty of Waitangi (Te Tiriti o Waitangi).  

 
The RMA makes specific provisions for iwi management plans. In relation to iwi management plans, 

regional councils and territorial authorities are required to “…take into account any relevant planning 
document recognised by an iwi authority and lodged with a local authority…”, under the provisions of 
Sections 61(2A)(a), 66(2A)(a), 74(2A)(a) of the RMA. This is relevant to local authorities preparing a 
Regional Policy Statement, Regional Plans and District Plans. 
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Local Government Act, 2002 
The Local Government Act 2002 (LGA) provides for local authorities to promote the social, economic, 
environmental, and cultural well-being of their communities, taking a sustainable development 
approach. The LGA requires persons exercising functions and powers under it to: 

� recognise and respect the Crowns responsibility to take account of the Treaty of Waitangi; 
� maintain and improve opportunities for Māori to contribute to local government decision-

making processes (including Section 81 of the LGA). 

Amongst other things, the special consultative procedure, and preparation of Long-Term Council 
Community/Annual Plans are relevant to LGA processes. 

Section 77 of the Local Government Act 2002 also requires that a local authority must, in the course 

of the decision-making process, take into account the relationship of Māori and their culture and 
traditions with their ancestral land, water, sites, wāhi tapu, valued flora and fauna, and other taonga. 

Te Tangi a Tauira, 2008 
In 2008, Te Tangi a Tauira: Ngāi Tahu ki Murihiku Natural Resource and Environmental Iwi 
Management Plan was published. This Iwi Management Plan consolidates Ngāi Tahu ki Murihiku 
values, knowledge and perspectives on natural resource and environmental management issues.  

Its prime purpose is to assist Ngāi Tahu ki Murihiku in carrying out kaitiaki roles and responsibilities. It 
is also designed to assist local authorities and government agencies in understanding tangata whenua 
values and policy. It helps applicants and consultants understand issues that need to be addressed in 
applications to achieve whānau ora.  

It provides a framework for Ngāi Tahu ki Murihiku to effectively participate in environmental policy 
and planning, in order to achieve good environmental outcomes and healthy environments for iwi 
and the wider community.  

It is important to understand the specific sections and policies that are relevant to the current 
proposal. (The policies of relevance to the application can be found in appendix 2) 
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Bluff Harbour Capital Dredging Project 
South Port are applying for a capital dredging project to dredge soft sediment in the swinging basin 
and Island Harbour berths, drilling, blasting, and dredging of the rocky seabed in the entrance channel 
to Bluff Harbour. The purpose of the application is to allow deeper water within the harbour to enable 
larger vessels to navigate the harbour fully loaded and serve international ports from Bluff. 

 

Figure 3:  Areas proposed to be dredged. Sourced from AEE Page 2.  

Key points of the application are: 

¾ To dredge soft sediment in the swinging basin and Island Harbour berths, the drilling, 
blasting, and dredging of the rocky seabed in the entrance channel. 

¾ To discharge the dredged sediment and fragmented rock at two sites offshore of Tiwai 
Peninsula.  

¾ The maximum volume is 120,000m³ of sediment and 40,000m³ of rock (See Figure 1 for map). 
¾ The applicant is proposing to deepen the: 

x Harbour entrance to 9.7m 

x Swinging basin to 9.45m 

x Island harbour berth pockets to 10.7m 
¾ The proposal is for a term of 10 years. 
¾ It is proposed to undertake the project between March and October 2022 to take advantage 

of the extended periods of calm weather over this period of the year. 
¾ Dredging and disposal is expected to take approximately six weeks. 
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¾ An alternative option to discharge the fragmented rock is currently being considered by South 
Port which would involve the temporary storage of the rock at a site location on reclaimed 
land between Foreshore Road and SH1 near the Awarua Rowing Club. 

¾ The drilling, blasting, dredging operation and deposition of dredged rock is estimated to take 
between 6-9 months to allow for shipping movements whilst undertaking the project. 

¾ Drilling, dredging and deposition activities will take place 24 hours a day, seven days a week. 
Blasting activities will be limited to daylight hours Monday – Saturday.  

¾ Following the initial site selection, the proposed disposal ground was then comprehensively 
investigated and assessed to determine effects on currents and waves, the nature and extent 
of sediment transport, whether benthic communities at the site were rare or had 
conservation value, the degree to which existing habitat would recover, whether the location 
was significant for marine mammals or a fishery resource, and whether there would be any 

recreational issues. 
¾ It is proposed to undertake the following monitoring activities over the duration of the 

project: 

x Placement of a minimum of four turbidity meters at either end of the dredging areas 
and near sensitive habitats, i.e. near Awarua Bay entrance, Tiwai Point and at the 
eastern edge of the mātaitai to validate the sediment mapping results. 

x Sampling at the Harbour Control Site sediment within 3 months of dredging completion 
for sediment chemistry and particle size analysis. 

x Benthic monitoring of the rock blasted sites in the Bluff Harbour channel entrance 
should occur at approximately 3 months, 12 months, and 24 months post-works. This 
should include epifaunal and algal cover quadrats and the removal of any Undaria 
pinnatifida. 

x Undertaking a benthic survey assessing infauna, particle size and chemistry within the 
Sediment Disposal Site should occur within 3 months of the works being completed. 

x Benthic monitoring of the rock disposal site should occur at approximately 3 months, 
12 months, and 24 months post-works. This should include epifaunal and algal cover 
quadrats and infaunal cores. 

South Port are proposing the following mitigation measures: 

¾ Drilling and blasting should occur during the winter and spring months to avoid marine 
species peak feeding and breeding times in the harbour, in recognition that some marine 
species migrate from the coastal zone to offshore or northern waters during the late 
autumn to winter months; 

¾ Drilling, blasting and dredging should cease for a minimum of half an hour at dawn and 
dusk each day. 

¾ A pāua relocation programme is proposed at the area of channel to be blasted and 
dredged near Argyle Beach prior to drilling and blasting occurring. 

¾ Dredging at Berth pockets, in particular the Berth 5 & 6 basin, should occur during slack 
and outgoing tides to avoid increasing fine silts in Awarua Bay. 
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¾ Sediment dredged from the Berth 5 & 6 basin should not be deposited at the spoil site 
during slack tide where little or no wave action is evident. 

¾ A ‘warning’ open water blast of low peak pressure is set off to remove mobile species 
from the area before each blasting operation commences This should be undertaken in 
conjunction with a ‘soft start’, whereby blasting effort begins at a lower rate and 
increases over the individual operation. 

¾ An acoustic harassment device situated on the backhoe dredge that is transmitting at all 
times whilst drilling or blasting is occurring. 

¾ Blasting peak pressure should not exceed 4 bar or 60 psi beyond 43 m from each blast. 
¾ Regular maintenance and up-keep of all dredging equipment and vessel (e.g. lubrication 

and repair of winches, generators) should be undertaken to lessen underwater noise 
production. 

 

Figure 4: Location of deposition sites. Sourced from AEE page 14.  

In addition to the above the applicant proposes the following mitigation measures to ensure the 
effects on marine mammals are minor or less than minor: 

¾ Ensuring that operations are the lowest impact that they can be to achieve the end result 
(e.g. smallest blasting charge possible, least number of blasts possible); 

¾ Implementing Temporary Threshold Shift (TTS)1 and Permanent Threshold Shift (PTS)2 
exclusion zones for blasting activities and direct onsite monitoring prior to blasting 
commencing. 

¾ Details are to be specified in a Marine Mammal Management Plan (MMMP); 
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¾ Undertaking one year of acoustic monitoring prior to works commencing to quantify the 
frequency of marine mammal use of the area to confirm that the BPA does not represent 
an important area for marine mammals; and 

¾ Modelling of TTS and PTS zones and review modelled data to assess potential range over 
which behaviour disturbance may be possible. 

Important Concepts 

Tino Rangatiratanga 

Tino rangatiratanga is the right to make decisions for your own people concerning the resources 
within your takiwā. This means determining what, from a cultural perspective, represents satisfactory 
aquatic conditions and appropriate use. 

Whakapapa 

Whakapapa (genealogy) is about the relationships of all life forms to each other as well as the atua 
(gods). Whakapapa describes bonds, relationships, and connections. All things are linked through 
whakapapa.  

Te Ao Māori 

The environment is viewed as a whole – not as divided parts. A catchment constitutes soils, water, 
flora, fauna, and the relationship between them – this requires consideration of the whole catchment. 

Kaitiakitanga 

Te Tangi a Tauira, 2008 describes kaitiakitanga as ‘the exercise of guardianship/stewardship by the 
tangata whenua of an area and resources in accordance with tikanga Maori.’ Kaitiakitanga underpins 
the concept of maintaining the balance of human interactions with the environment. Kaitiaki are the 
interface between the natural and spiritual realm of resource management.1 

Mauri 

The primary management principle for Ngāi Tahu is the maintenance and enhancement of the mauri 
or life-giving essence of an area or resource. Mauri can be tangibly represented in terms of elements 
of the physical health of the land, a river, or surrounding biodiversity. While there are also many 
intangible qualities associated with the spiritual presence of a resource, elements of physical health 
which Ngāi Tahu use to reflect the status of mauri and to identify the enhancements needed include: 

x Aesthetic qualities, e.g. natural character 

x Indigenous flora and fauna 

x Life supporting capacity and ecosystem robustness 

x For rivers, the continuity of flow of water (of high quality) from the mountain source of a river 
to the sea 

 
1 Kitson, 2015. 
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x Fitness for cultural usage; and 

x Productive capacity 

It is important to Māori to exercise kaitiakitanga to protect and maintain the mauri of taonga. 

Ki Uta Ki Tai 

Ngāi Tahu whānui use ki uta ki tai (from the mountains to the sea) as an overall approach to resource 
management, it is also a concept that manages the environment holistically. To apply ki uta ki tai 
correctly it requires coordinated and holistic management of the elements of a catchment including 
air, water, land and coast. 

It is important to note that within this paradigm that if one place is affected then it impacts on all 

parts of a catchment, just like if one part of a body is hurt then it impacts on the whole of your body.2 

Wai 

The physical value of good water and land to Ngāi Tahu can be seen within the patterns of settlement 
and occupation throughout. 3 Water is fundamental to the health and wellbeing of who we are as 
Māori. The health, wellbeing and Mauri of the water are directly linked to the health and wellbeing of 
the people. 

The characteristics of the water body (smell, shape, bed, flow, etc.) have a direct impact on its health 
and surrounding lands, what is harvested from it and when. Preferential sites for mahinga kai tend to 
be hāpua (estuaries, lagoons), repo (wetlands), outlets and the riparian zones of rivers, streams, and 
lakes.4  

Mahinga Kai 

The Ngāi Tahu Claims Settlement Act 1998 defined mahinga kai as ‘the customary gathering of food 
and natural materials, and the places where those resources are gathered.’ Mahinga kai is more 
broadly explained in Te Tangi a Tauira (2008) as being about: 

Places, ways of doings things, and resources that sustain the people. It includes the work that is done 
(and the fuel that is used) in the gathering of all-natural resources (plants, animals, water, sea life, 
pounamu) to sustain well-being. This includes the ability to clothe, feed and provide shelter.5 

Mahinga kai is central to the Ngāi Tahu way of life and cultural wellbeing. It represents the ninth 
component of the ‘Nine Tall Trees’ that comprised the Ngāi Tahu Claim; an intrinsic part of the tribe’s 
identity, or the “DNA of Ngāi Tahu”.6 

 
2 Kitson, 2017. 
3 Te Marino Lenihan, 2013 
4 Cain, A & Whaanga D, 2017. 
5 Te Tangi a Tauira, 2008. 
6 Kitson, J. 2017. 
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Manaakitanga 

The support, caring and hospitality shown to guests – the ability to manaaki visitors by supplying kai 
sourced locally creates and maintains whānau and hapū ties and reinforces identity. Conversely the 
inability to manaaki guests and sustain whanaungatanga can lead to cultural loss. 

Whanaungatanga 

Is the value that incorporates relationships, the interrelationship with their ancestors, their whānau, 
hapū and iwi as well as the natural resources within their tribal boundaries. This genealogical 
relationship is one of the foundations upon which the Māori culture is based. 

Te Reo 

Language. Te Reo contains knowledge and is another expression of culture and identity. Stories, 
waiata and Te Reo pertain to uses, and these uses sustain the culture. When a valued species 
disappears from a local ecosystem or whānau cannot gather from a certain place, the associated Te 
Reo drops away. 

Mātauranga Māori 

Māori knowledge. Interacting with the environment serves the functions of passing on traditional 
knowledge from one generation to the next. It is developed and transmitted through the active 
participation of the use of natural resources. If this active participation is stopped for any reason the 
associated knowledge will likely disappear as well. 

Tikanga Māori 

The word tikanga is a derivation of the word ‘tika’ meaning ‘right’ or ‘correct’, in essence it is about 
doing things the ‘right’ way. Tikanga covers a wide range of areas including values, culture, protocols, 
customs, ethics, etiquette, sustainability, and law. It supports mana atua (spiritual), mana whenua 
(connection to the land), mana tupuna (ancestry), and mana tangata (people). 

Tapu 

Tapu is the strongest force in Māori life. It has numerous meanings and references. Tapu can be 
interpreted as ‘sacred’, or defined as ‘spiritual restriction’, containing a strong imposition of rules and 
prohibitions. A person, object or place that is tapu may not be touched or, in some cases, not even 
approached. 

Noa 

Noa is the opposite of tapu and includes the concept of ‘common’. It lifts the ‘tapu’ from the person 
or the object. Noa also has the concept of a blessing in that it can lift the rules and restrictions of 
tapu. 



 
 

19 
 

Cultural Landscape 
 

Cultural landscapes represent the “combined works of nature and man” and the term embraces a 
diversity of manifestations of the interaction between humankind and the natural environment. 
Cultural landscapes often reflect specific techniques of sustainable land-use, considering the 
characteristics and limits of the natural environment they are established in, and a specific spiritual 
relation to nature.7 

In tradition, there was no Te Wai Pounamu or Aotearoa. The waters of Kiwa rolled over the place now 
occupied by the South Island, the North Island and Stewart Island. When Ranginui and Paptuanuku 
were married some of the children of Ranginui came to greet their fathers new wife. Aoraki and his 
brothers came down from the heavens where they lived with their father Rangi (Sky father) in their 
waka to visit their stepmother Papatūānuku (earth mother). After all their tasks had been performed, 
they wished to return to their home in the sky. A karakia (prayer) was performed to return them 
safely but unfortunately an error was made, and the waka crashed back to earth and the South Island 
was formed from the wreckage of Te Waka o Aoraki. 

 
7 World Heritage Centre, 2013. 

The importance of Awarua, Bluff Harbour 

Extract taken from Te Whakakau Kaupapa o Murihiku 1997, p60 

Bluff Harbour is an expanse of water almost totally enclosed by land. As it is affected by tidal flow it is 
kept clean and the water clear, supporting a wide variety of fish, shellfish and edible seaweeds. 
Because of this it has always been an important source of kaimoana for the local Māori people. 

There was always an abundance of seafood to be gathered in and around Bluff Harbour by the 
tūpuna (ancestors), namely Pipi (cockles), Kūtai (mussels), Roro ( similar in shape to the toheroa), 

Pāua, Kina (sea eggs), Pātiki (flounders), and many other fin fish, and these are still in demand today. 
There are also Inanga (whitebait) and Tuna (eels) in all the creeks which run into the harbour. 

The tangata whenua of this area have always been able to live well from the sea, and to treat 
manuhiri (visitors) to these delicacies, thus becoming known near and far for their hospitality. 

The type of kelp found at the entrance to the harbour is suitable for making pōhā, (a kelp bag in 
which muttonbirds were preserved and stored), and is still used by some for this purpose today. 

Many archaeological sites are situated in and around the Bluff harbour area. There are sites on Tiwai 
where stone used for weapons, tools and ornaments, was quarried, and taken to sites elsewhere for 

working and finishing. 

There were also a number of burial sites around Tiwai and the Ōmāui area, which must be protected 
and undisturbed. For these reasons it is unacceptable to the tangata whenua to have the harbour or 

its surrounds polluted in any way. Oil spills from ships berthed at the wharves or from shore 
installations, burst sewage pipes, contamination from the smelter, or from shore line industries, are 

all potential sources of pollution and we must be continually aware of this. 

Te Whakatau Kaupapa o Murihiku, p 60 
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Aoraki and his brothers climbed onto the upturned waka where they turned to stone. They can now 
be seen as the Principle Mountains of the Southern Alps, of which Aoraki/Mount Cook is the highest 
peak, and his brothers are the next highest peaks near him - Rakiroa (Mount Dampier), Rakirua 
(Mount Teichelmann), and Rarakiroa (Mount Tasman). 

After the incident, Raki sent a number of his mokopuna (offspring) from the heavens to transform the 
waka into a beautiful landscape that would sustain life and mankind. Among these were Tū Te 
Rakiwhānoa, whose job was to carve the keel of the upturned waka into mountains and valleys, 
Kahukura had the job to forest bare landscape and fill it with animals, and Marokura carved the bays, 
inlets and estuaries and populated them with fish of many varieties.  

Proceeding south, Tū te Rakiwhānoa found the taurapa (Stern) sitting up in an awkward position. The 

stern post is very special as it is elaborately carved and is the place where the waka are steered from. 
He saw that water had flooded into the stern of the waka, the area that we now call Bluff Hill and 
Awarua. The great swampland was formed. Today the district of Invercargill City from Bluff to 
Waihōpai sits on the taurapa of this ancient waka.  

Ngāi tahu whānui have a long history in this area, particularly being attracted by the bountiful 
mahinga kai. This area has a network of kāinga (settlements), Ara (trails), quarries, nohoanga 
(seasonal and hunting and gathering grounds.  

Motupōhue, Omaui, and Te Turakanui a Rua are very important within this story as these are part of 
the stern post of the great waka.  

The associations are documented in the landscape as wāhi Ingoa, place names, sites, whakapapa and 
uses of the area. The history and connection with the area is also represented in artwork such as 

kowhaiwhai panels. These art works represent the unique history of the areas and the intimate 
relationships with tūpuna (ancestors) 

Indigenous people’s health and wellbeing can depend on the interactions of people, place and 
nature–culture relationships.8 For Māori such interactions are iwi/hapū/whānau specific, and the 
culture– environment connection interlinks with the biophysical and spiritual dimensions of cultural 
identity. Tribal land can be viewed as an extension of a sense of self and collective being.9 
Ngāi Tahu used visual markers in the landscape to identify their trails, and peaks and hills were given 
names that remembered ancestors, which helped preserve stories and traditions down the 
generations. Consequently, any impact on landscape potentially impacts wāhi tapu, wāhi taonga and 
cultural landscapes and identity. 

  

 
8 Ngāi Tahu Claims Settlement Act 1998, Schedule 69   
9 Panelli & Tipa, 2007   
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Wāhi Ingoa/Place Names 

As Ngāi Tahu moved throughout Te Wai Pounamu their presence was preserved in the naming of 
places.  Place names took their sources from the earliest people, creation traditions, incidents, 
mahinga kai resources, weather or tūpuna.  They also provided descriptions of the character of the 
environment and gave an insight into the values and uses of sites and resources. Collectively, 
myths, legends and place names were the medium by which Ngāi Tahu described and passed on 
both the nature of the resource and an assessment of its status.   

The long history of occupation and travel within Murihiku has left many sites of significance to Ngāi 
Tahu, some of which still retain their traditional names.  However, the vast majority of these names 
were lost as Pakeha arrived and began claiming the land as their own, renaming it as they went. 
These place names are important because they demonstrate the depth of tradition that Ngāi Tahu 
have within Te Wai Pounamu.  Even though only a small part of this information remains, it still 
reveals an extensive and widespread use of resources, and travel throughout the land. 

Motupōhue 

Motupōhue (Bluff Hill) is the prominent forested hill located behind Bluff township. Motu in this 
case means “a clump of trees”, and pōhue is the native convolvulus (Calystegia sepium). In 
accordance with his dying wish, the celebrated Kāti Māmoe leader Te Rakitauneke was buried on 
Motupōhue with his face to the rising sun, so that he could overlook Murihiku (Southland). Te 
Rakitauneke’s saying was: “Tāpuketia au ki Motupōhue kia mārama ai tāku titiro ki Te Ara-a-Kiwa” 
— “Bury me upon Bluff Hill so that I may gaze upon Foveaux Strait” 

Awarua 

Awarua is the traditional Māori name for Bluff Harbour and the wider Bluff region. Although Awarua 
Bay is commonly used to describe the eastern arm of Bluff Harbour, it was traditionally used to 
describe the entire harbour and region. The name Awarua means ‘two channels’ and refers to the 
two bodies of water that constitute the area of water covered by the harbour. 

Te Kanawera 

Te Kanawera is the Māori name for Stirling Point, located at the entrance to Bluff Harbour. 

Tiwai 

Tiwai Point is located on the northern side of the entrance to Awarua (Bluff Harbour). Edward 
Shortland recorded the point as “Tiwai” on a chart that Tūhawaiki prepared in 1843. However, the 
1850 Acheron survey apparently recorded it as “Te Waewae” and “Tewaewae.” This suggests a 
connection with the rangatira and bay located west of Riverton. Consistent with this, many of Bluff’s 
Ngāi Tahu residents referred to the point as “Te Wae’s – that is, in a possessive sense – well into the 
twentieth century; a small number of kaumātua still do so. Surveys and surveyors from the mid-
1850s used both Tiwai and Tewai while other versions of the name that appeared on maps were 
Tiwae, Tiwaewae and Tewaiwai. In 1911, Tiwai was settled on as the official place-name. This 
spelling was further embedded by the high-profile aluminium smelter that opened on the site in 
1971, with which the name Tiwai has become nationally and internationally synonymous. 
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Te Wai-o-te-whawhaki/Poupoumoana 

Te Wai-o-te-whawhaki/Poupoumoana are the traditional Māori names for Awarua Bay, the large, 
low-lying eastern arm of Bluff Harbour. Te Wai-o-te-whawhaki was recorded by respected Murihiku 
kaumātua Eruera Poko Cameron as the traditional name for the north-east arm of Awarua Harbour, 
which was an important mahinga kai for local Kāi Tahu. Whawhaki means “to gather or harvest (by 
picking)”, and the name may refer to the abundance of mahinga kai gathered from the bay. 
Historian James Herries Beattie recorded the name Poupoumoana from an unidentified informant 
as the name for the East Arm of Bluff Harbour and its northern shore. 

Te Motu-kāika-kurī 

Te Motu-kāika-kurī is the Māori name for Tikore Island at Awarua (Bluff Harbour). The name was 
recorded by respected Murihiku kaumātua Eruera Poko Cameron. It is most commonly known as 
Spencers Island, named after Bluff’s proverbial founding father, James Spencer. Spencer married Meri 
Te Kauri from Ōtākou and had two sons. One of these children, William Te Paro Spencer, became one 
of James Herries Beattie’s most important informants for place names and Ngāi Tahu traditions in the 
Foveaux Strait region. 

Te Ahirari 

Te Ahirari is the Māori name for the locality of Greenhills, now a southern suburb of Waihōpai 
(Invercargill), between Mokomoko Inlet and Awarua (Bluff Harbour) in Murihiku (Southland). 

Waiharakeke, Mimihau and Mataura Rivers 

"Near here an old Māori track branched off and followed the Waiharakeke (Flax Stream) down to the 
Mimihau, and then down the Mataura to its mouth, which was crossed, and the sea-coast followed to 
the Bluff." 

Mateawaewae 

"From here the track led to Mokomoko, crossed the Oreti estuary and followed the beach to Riverton. 

The Māori House 

In June 1880 at a meeting of the Bluff Harbour Board they agreed to the government’s request for a 

“Māori house” to be situated “on the Bluff Foreshore”. On 3 January, 1881 The Southland 

Times reported at length on the “Opening of the Māori House at Bluff,” which produced “quite a large 

gathering of natives.” According to the newspaper, the government had built the house “for the 

purpose of accommodating the natives when they come across from Ruapuke and Stewart Island.” 

The opening was presided over by the noted Ruapuke-based kaumātua, Teone Topi Patuki, 

New Zealand’s frozen meat trade with Britain in the 1880s led to the development of a freezing works 

on the Bluff foreshore, immediately east of the Māori House. The Māori House’s days were 

numbered. Physical access seems to have been restricted by at least the early 1890s, prompting 
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Southern Māori MHR, Ruapuke-born Tame Parata, to appeal to the Minister of Native Affairs, Sir 

James Carroll, for relief. Although Carroll assured Parata that free access by sea or wharf would 

continue, the hostel was torn down within a decade.10 

 

Figure 5: The Māori House beside brick factory. PHOTO: Rata Harland Collection.  

Pukupuku 

Was an area of sand hills, mounds in front of what is now the Bay View hotel.11 

There is an understanding there were burials discovered while the wharf entrance was being 

developed.12 A white settler who worked at the extension of the Bluff Jertty in 1863 told me that the 

workmen found 14 Māori skeletons, showing that there had been a burial place at some time.13 

Waitaha 

Local Māori established a ‘tauraka waka ‘landing place on the foreshore at this place.14  

 
10 Te Karaka Dr Michael Stevens 
11 Herries Beattie, material for Bluff book 
12 Dean Whaanga per comms 
13 Beattie, H. Otago Daily Times, Stray Papers. 
14 Tutakiwa Harold Ashwell 
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Figure 6: Waitaha, now reclaimed. PHOTO: Hocken Library  

Te Hu 

Any sandbank that was covered or uncovered by the tide was termed hu. The one in the Bluff harbour 

was an extensive one. It was a place of mahinga kai., where tuangi were gathered right into the 

1980’s until the synchro lift was constructed.15

 
15 Tutakiwa Harold Ashwell. 
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Mahinga kai 
“The communal use of natural resources both for tribal consumption and trade was basic to the Māori 
economy and hence to the whole social fabric of tribal and inter-tribal life.” 16 

Mahinga kai has been translated as “food works.”  The terms refer to the production and gathering of 
food and other natural resources, such as kōhatu (rocks), raranga (weaving) materials or other 
cultural materials.  Mahinga kai resources are significant to iwi for more than their sustenance of 
physical life, health and well-being, cultural artworks, or their economic use value as trade items.  A 
range of other cultural associations also applies. 

The ability to provide hospitality to visitors is a primary cultural tenet of Māori society, reflecting on 
the status, economic power, reputation, and social standing of the host people.  The abundance of 
the food able to be supplied by hosts to visiting people signifies the wealth and mana of the iwi, and 

their success as rangatira and kaitiaki in preserving their local resources and cultural traditions.  In 
most instances, individual iwi are known for special local foods that represent part of their tribal 
identity and association with the lands and waters of their traditional territory.  Those species have a 
value, which cannot be replaced by substitutes.  In the modern context, participation in mahinga kai 
activities is an important expression of cultural continuity, and a means of experiencing collective 
activity as a coherent social group.  Food and cultural materials gathering is governed by cultural 
practices that express the ethics of Māori conceptions of the environment and the rights and 
obligations of people under that conception.  Continuation of these practices is an important means 
of passing those cultural values down to children and grandchildren, ensuring their survival through 
the generations. 

Waterways including the coastal marine area yield mahinga kai resources directly, provide the 
ecosystem support for mahinga kai species (e.g. food sources for utilised species), which nourish and 

replenish other highly significant mahinga kai environments, including forests and coastal areas. 
Kōhatu are a significant mahinga kai resource for tool making, the gathering and working of this stone 
has been well documented, including in the significant amount of tools found in archaeological sites 
around the Bluff, Awarua Bay area. The availability of sufficient quantities of clean fresh water for 
these purposes is essential to the maintenance of mahinga kai resources and their related cultural 
values.   

x Amongst other possible priorities, special value will be placed by tangata whenua on 
waterways that: 

a. are significant habitats for important food species and materials such as kōhatu and 
kai moana 

b. afford breeding and migratory environments for those species and the species they 
feed on e.g. wetlands, lagoons, harbours, and estuaries. 

c. have long-standing use histories for whānau, hapū and iwi; or 
d. deserves priority protection by virtue of their physical properties, either as robust 

ecosystems or degraded mahinga kai environments needing restoration. 

 
16 O’Regan p 11 
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Ngāi Tahu had an intimate knowledge of the resources available to them and utilised this knowledge 
to develop a seasonal cycle of harvesting of mahinga kai.  

Ngāi Tahu relied on a large foundation of land and water-based food resources. Because of the way in 
which food was collected from different areas at different times Ngāi Tahu ensured the continued 
availability of the resource. Ngāi Tahu had an intimate knowledge of the lifecycle of the food 
resources available to them. If numbers in a particular area were low, then another area could be 
utilised for the same resource or another resource could be collected from a different source.  

Ngāi Tahu have lost a lot of their traditional food gathering places in the Murihiku Region due to a 
variety of reasons such as modification to waterways including the coastal marine area, pollution 
discharges and ability to access areas.  
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Mātaitai 
The enactment of the Fisheries (South Island Customary Fishing) Regulations, 1999 were developed to 
recognise and provide for customary food gathering by Māori and the special relationship tangata 
whenua and places of spiritual and cultural importance. 

These regulations enable Tangata Whenua to manage customary fishing by defining their rohe moana 
(boundaries) and nominating Tangata Kaitiaki/Tiaki (under the Kaimoana Regulations) and Tangata 
Tiaki/Kaitiaki (under the South Island Regulations). The Tangata Kaitiaki/Tiaki and Tangata 
Tiaki/Kaitiaki manage the fisheries resources in particular areas and issue customary fishing 
authorisations. Mātaitai reserves can be established over traditional fishing grounds to help ensure 
fisheries resources are available for customary food gathering purposes. Mātaitai reserves also 
provide for the expression of customary management practices. 

Te Rūnanga o Awarua applied for a mātaitai from Stirling Point to Cable Bay. This was gazetted in 
2014.  

 

Figure 8: Map of Motupōhue Mātaitai reserve. Sourced from www.mpi.govt.nz.   
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Archaeological and Wāhi tapū 
There is substantial evidence of occupation and use in the wider Awarua area, including the harbour. 
Archaeological sites in this area include those used for mahinga kai, tool and waka making, habitation 
including kāinga, shelters, middens, nohoanga sites and burials. 

Many Māori archaeological sites exist within the Murihiku region. Generally archaeological sites have 
been found or identified following accidental discovery by the farming community. 

Te Tangi a Tauira contains maps that show in visual form the location of these sites (Please see figure 
10 and 11). However, it must be understood that this does not represent all sites that are of 
importance to Ngāi Tahu as there will be many unrecorded sites. The sites identified only provide an 
understanding of areas to Ngai Tahu. 

There are recorded sites within the proximity of this project. Many archaeological sites are situated in 
and around the Bluff harbour area. There are sites in the harbour including Tiwai where stone used 
for weapons, tools and ornaments, was quarried, and taken to other sites for working and finishing. 

There are burial sites around the Tiwai area, which must be protected and undisturbed. Urupā were 
known to exist in the original sandhills near the entrance to the old Bluff wharf.  

This long association of Ngāi Tahu whānui with the area has already been recognized in legislation 
within the Ngāi Tahu Claims Settlement Act 1998. 

 

Figure 9: Whale bone Patu like one found at Argyle beach 17 

 
17 Dean Whaanga per comms 
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Figure 10: Showing extent of materials found at Tiwai archaeological dig.  

 

Figure 11: Showing extent of archaeological dig at Tiwa i Point 
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Figure 12: Showing extent of archaeological dig at Tiwai Point  

 

 

Figure 13: Showing extent of archaeological dig at Tiwai Point  
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Figure 14: Sourced from Te Rūnanga o Ngāi Tahu 
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Assessment of effects on cultural values 
Awarua is a cultural landscape with strong traditions of mahinga kai, occupation and use. Cultural 
well-being and use are directly related to the health of the harbour that should be able to support 
mahinga kai. The cultural significance of such landscapes necessitates the careful consideration of 
activities that may adversely impact on this landscape. For Ngāi Tahu, the potential effects of activities 
on cultural values, rights and interests have little to do with the activity itself and more to do with 
how to manage the effects of such activities. 

Dredging, blasting of soft and rocky habitat has the potential for significant effects on mana whenua 
values, rights and interests. The physical modification of the seabed which creates sediment plumes 
that increases turbidity and in turn can have adverse effects on water quality and mahinga kai species. 
The disposal of dredge spoil to sea results in the loss of benthic habitat, which can impact water 

quality and mahinga and other values as a result of increased sediment in the water and on the 
seabed. 

What values, rights and interests are Te Rūnanga o Awarua seeking to protect? 

x Mauri, and the life supporting capacity and cultural and ecological health of the harbours.  

x The ability for our future generations to engage with the harbour as their ancestors did. 

x That water quality is protected to a standard that allows for mahinga kai to be diverse, 
abundant and safe to eat. 

x Mahinga kai species, habitat, and access to these for customary use during and after the 
activity. 

x That existing and any future proposed Mātaitai reserves in the harbour are protected. 
x Wāhi tapū, wāhi ingoa and archaeological sites on or under the seabed are protected. 

Issue one: Mauri 
As described the previous section, the site and wider landscape is rich in Māori history, evidenced 
through place names, trails, mahinga kai, wāhi tapu and marae. There has been considerable change 
to the coastal area in Awarua and as such Ngāi Tahu have lost the ability to use the harbour as they 
once did. An example of this is the tauranga waka and mahinga kai gathering areas that are now 
under reclaimed land. Follow on effects from this include the inability to pass on practical use and has 
resulted in the practical use becoming a narrative. It is of great importance that the harbour is 
improved for cultural well-being and use.  

Recommendations: 

x That agreement between Te Rūnanga o Awarua and South Port Ltd that Awarua can be both 
a port, mahinga kai and tauranga waka, and that there are shared obligations to improve 
harbour health in terms of cultural use. 

x South Port Ltd supports Te Rūnanga o Awarua in creating a pathway to enhance the harbour 
in terms of cultural use. 
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Issue Two: Mahinga Kai 
Te Rūnanga o Awarua seek to ensure that there is less than minor effects on mahinga kai species, 
habitat, the ability to use and access these as well as water quality being maintained or improved. 
They also seek to ensure that there is no impact on the mātaitai or any wāhi tapū, wāhi Ingoa or 
archaeological sites. 

Recommendations: 

x That baseline monitoring is undertaken prior to the activity being undertaken. 

x Te Rūnanga o Awarua is included in the development of monitoring programmes and 
reporting throughout the project. 

x Te Rūnanga o Awarua and South Port Ltd work collaboratively to ensure any scientific 
monitoring requirements support the abundance of mahinga kai species and habitat. 

Issue Three: Marine Mammal Management 
Ngāi Tahu have had an ongoing relationship with marine mammals for as long as they have occupied 
Te Waipounamu. This is the basis for Ngāi Tahu interests in the protection of these taonga species 
and their ancestral remains. 

Recommendations: 

x Te Rūnanga o Awarua is involved with the development of any Management Plans for the 
project. 

x Any marine mammal observing should include an opportunity for Ngāi Tahu trained marine 
mammal observers to undertake this. 
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Conclusions 
Ngāi Tahu has a long association with the Murihiku region. Ngāi Tahu led a nomadic lifestyle, following 
resources throughout the region. Generally the use of the areas was extensive rather than intensive; 
however Awarua was used intensively and is a significant cultural landscape both historically and 
contemporarily. Intimacy with and knowledge of the terrain was built up over generations and passed 
from one generation to another generation.  

Dredging, blasting of soft and rocky habitat has the potential for significant effects on mana whenua 
values, rights and interests. The potential adverse effects are associated with effects on the spiritual 
value of water, effects on mauri, mahinga kai species and habitat, and the effect on water quality. 
Development activities, mainly reclamation has already significantly affected Ngāi Tahu rights, values 
and interests. Ngāi Tahu values, rights and interests need to be respected when dealing with any activity 

that poses risks. These values and beliefs are central to Ngāi Tahu existence. Any impact upon one value 
will impact upon all including and inevitably putting the health and wellbeing of humans at risk. 

Through proper planning and management these risks may be reduced or eliminated. Awarua have 
identified the effects that are to be avoided and included recommendations. Awarua are unlikely to 
submit against the application provided the adverse effects identified are avoided and addressed as 
conditions of consent.   

Te Rūnanga o Awarua recognise the ongoing relationship with South Port and the strengthening of this 
through ongoing hui and joint projects within our community.  
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Appendix 1: Te Tangi a Tauira, 2008. 

3.6.1 General Policy for Southland’s Coastal Environment  

2. Promote communication and collaboration between groups with an interest in or have links 
with the coastal environment and its management. 

6. Respect, protect and enhance coastal areas of importance where possible. 

7. Protect and enhance kaimoana and kaimātaitai for future generations. 

8. Support continued research into coastal erosion processes. 

3.6.2 Coastal Land Use and Development 

1. Require that all decisions related to coastal land use and development activities within 
Southland’s coastal environment recognise and give effect to the spiritual and historical 
association of Ngāi Tahu ki Murihiku within the coastal environment. Any activity within, 
adjacent to or that may potentially impact on Statutory Acknowledgment areas, including 
Te Mimi o Tū Te Rakiwhānoa (Fiordland Coastal Marine Area) and Rakiura/ Te Ara a Kiwa 
(Stewart Island/Foveaux Strait Coastal Marine Area), will require consultation with both Te 
Rūnanga o Ngāi Tahu, Ngāi Tahu ki Murihiku and Tangata Tiaki gazetted under the South 
Island Customary Fishing Regulations 1998.  

3. Encourage positive community, conservation and cultural outcomes by working with 
developers throughout project development. This is especially significant where 
developments are located in areas of cultural significance affecting tikanga and 
rangatiratanga. 

6. Promote education and awareness of Ngāi Tahu ki Murihiku values associated with water, 
and how those values can be adversely affected by activities involving the discharge of 
contaminants to water. 

8. Require that an Assessment of Environmental Effects includes an assessment of cultural 
effects and potential cumulative effects on the natural character of the coastal 
environment. 

15. Avoid adverse effects on mahinga kai resources and places and other areas of high cultural 
significance as a result of coastal protection works. 

16. Recognise for adverse effects on cultural landscapes regardless of whether areas are 
significant. 

17. Ngāi Tahu ki Murihiku advocate for involvement in any monitoring of the extent of 
development along the coastline and the subsequent effects that may arise. 

21. Require that dredging and reclamation works avoid damage to mahinga kai, kaimoana and 
kaimātaitai sites, and coastal and seabed ecosystems. 

24. Require continued access to coastal environments where mahinga kai is gathered for 
customary use. 

35. Encourage and participate in cultural monitoring of the health of estuarine and coastal river 
mouth areas. 
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3.6.5  Coastal Mining and Extraction Activities  

Mining and quarrying of sands, rocks and gravel in the coastal environment has potential to 
impact seriously on the life supporting capacity function of ecosystems. At times the location of 
such activities has the potential to be incompatible and have impacts on landscape, cultural and 
amenity values. Ngāi Tahu ki Murihiku recognise that any existing and future mining operations 
within and adjacent to the coastal environment should not compromise the natural 
environment, and particularly the mauri of water. 

Ngā Take – Issues 

x Cumulative and unknown future effects of mining. 

x Run off of heavy metals and other contaminants into coastal waters, and the impacts on 
estuarine and coastal ecosystems. 

x Extraction of sand, rock, gravels or stones for commercial and roading purposes. 

x Increased erosion and lack of coastal stability as a result of extraction. 

x Loss of coastal vegetation through clearance and damage. 

x Impacts on coastal bivalue ecosystems including nursery and spawning areas. 

x Protection of wāhi tapu sites and other sites of cultural significance to Ngāi Tahu ki 
Murihiku. 

x Pest plant transfer as a result of machinery movement. 

x Access for tangata whenua to culturally important sites (e.g. mahinga kai areas) in the 
coastal marine area. 

x Disposal of human waste during mining activities. 

Ngā Kaupapa – Policy 

1. Any coastal mining or extraction activity within, adjacent to or that may potentially impact 
on Statutory Acknowledgment areas, including Te Mimi o Tū Te Rakiwhānoa (Fiordland 
Coastal Marine Area) and Rakiura/ Te Ara a Kiwa (Stewart Island/Foveaux Strait Coastal 
Marine Area), will require consultation with both Te Rūnanga o Ngāi Tahu and Ngāi Tahu ki 
Murihiku. 

2. Require consultation with Ngāi Tahu ki Murihiku in respect to removal of any sand, rock, 
gravels or stones from coastal areas for commercial purposes. 

3. Avoid the establishment of commercial mining or extraction activities in coastal areas and 
landscapes of cultural significance.  

4. Advocate for continued access to areas of cultural significance in coastal areas by Ngāi Tahu 
ki Murihiku. 

5. Avoid adverse affects on coastal land, water, mahinga kai and biodiversity as result of 
coastal mining and extraction activities. 

6. Ensure protection of nursery and spawning areas within coastal environments from mining 
and extraction activities. 

7. Avoid any direct discharge of contaminated waters to any waterways or waters adjacent to 
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or flowing into coastal estuaries or waters as a result of mining and extraction activities. 

8. Avoid any discharge of human or other associated waste water during mining and 
excavation activities. 

9. Require that the highest environmental standards are applied to any consent application 
involving mining or extraction activities within coastal waters. This is particularly important 
when recognising for cumulative and potential unknown effects of such activities. 

10. That Accidental Discovery Protocol are established and included as a standard condition on 
any mining or extraction consent in coastal waters. 

11. Advocate against unnecessary removal of sand or stones for non commercial use in coastal 
areas of cultural significance. 

12. Ensure that machinery used in mining and extraction activities is free of plant pests and that 
the methods used during extraction reduce disturbance and the likelihood of plant pests 
establishing. 

 

3.6.7 Coastal Water Quality 

1. Ensure that commercial and recreational vessels recognise for impacts of discharge 
on coastal water quality. Policies 1-4 under provision 3.6.7 above should also be 
recognised by all coastal water commercial and recreational vessel users within 
Southland. 

2. Encourage protection and enhancement of the mauri of coastal waters, to ensure the 
ability to support cultural and customary usage.  

3. Avoid impacts on coastal waters as a result of inappropriate discharge from activities 
occurring upstream and in areas adjacent to coastal waters.  

9. Ensure the quality of water in all waterways is improved to support biodiversity in 
estuarine and coastal waters 

10. Ensure that all fish species have uninhibited access between inland and coastal 
waters. 
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Appendix 2: Statutory Acknowledgement – Motupōhue 
Schedule 44 

 Sections 205 and 206 

STATUTORY ACKNOWLEDGEMENT FOR MOTUPOHUE (BLUFF HILL) 

 Statutory Area 

The statutory area to which this statutory acknowledgement applies is the area known as Motupohue 
(Bluff Hill), as shown on Allocation Plan MS 8 (S.O. 12233). 

 Preamble 

Under section 206, the Crown acknowledges Te Runanga o Ngai Tahu's statement of Ngai Tahu's 
cultural, spiritual, historic, and traditional association to Motupohue as set out below. 

 Ngai Tahu Association with Motupohue 

The name Motupohue is an ancient one, brought south by Ngati Mamoe and Ngai Tahu from the 
Hawkes Bay region where both tribes originated. The name recalls a history unique to the Ngai 
Tuhaitara and Ngati Kuri hapu that is captured in the line, 'Kei kora kei Motupohue, he pareka e kai 
ana, na to tutae' ('It was there at Motupohue that a shag stood, eating your excrement'). 

Oral traditions say that the Ngati Mamoe leader, Te Rakitauneke, is buried upon this hill. Te 
Rakitauneke's saying was: 'Kia pai ai taku titiro ki Te Ara a Kiwa' ('Let me gaze upon Foveaux Strait'). 
Some traditions also place another Ngati Mamoe leader, Tu Te Makohu, on this hill. 

For Ngai Tahu, histories such as this represent the links and continuity between past and present 
generations, reinforce tribal identity and solidarity, and document the events which shaped Ngai Tahu 
as an iwi. 

The mauri of Motupohue represents the essence that binds the physical and spiritual elements of all 
things together, generating and upholding all life. All elements of the natural environment possess a 
life force, and all forms of life are related. Mauri is a critical element of the spiritual relationship of 
Ngai Tahu Whanui with Motupohue. 

 Purposes of Statutory Acknowledgement 

Pursuant to section 215, and without limiting the rest of this schedule, the only purposes of this 

statutory acknowledgement are— 

a) To require that consent authorities forward summaries of resource consent applications to Te 
Runanga o Ngai Tahu as required by regulations made pursuant to section 207 (clause 12.2.3 
of the deed of settlement); and 

b) To require that consent authorities, the Historic Places Trust, or the Environment Court, as 
the case may be, have regard to this statutory acknowledgement in relation to Motupohue, 
as provided in sections 208 to 210 (clause 12.2.4 of the deed of settlement); and 
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c) To empower the Minister responsible for management of Motupohue or the Commissioner 
of Crown Lands, as the case may be, to enter into a Deed of Recognition as provided in 
section 212 (clause 12.2.6 of the deed of settlement); and 

d) To enable Te Runanga o Ngai Tahu and any member of Ngai Tahu Whanui to cite this 
statutory acknowledgement as evidence of the association of Ngai Tahu to Motupohue as 
provided in section 211 (clause 12.2.5 of the deed of settlement). 

Limitations on Effect of Statutory Acknowledgement 

Except as expressly provided in sections 208 to 211, 213, and 215,— 

a) This statutory acknowledgement does not affect, and is not to be taken into account in, the 
exercise of any power, duty, or function by any person or entity under any statute, regulation, 

or bylaw; and 
b) Without limiting paragraph (a), no person or entity, in considering any matter or making any 

decision or recommendation under any statute, regulation, or bylaw, may give any greater or 
lesser weight to Ngai Tahu's association to Motupohue (as described in this statutory 
acknowledgement) than that person or entity would give under the relevant statute, 
regulation, or bylaw, if this statutory acknowledgement did not exist in respect of 
Motupohue. 

Except as expressly provided in this Act, this statutory acknowledgement does not affect the lawful 
rights or interests of any person who is not a party to the deed of settlement. 

Except as expressly provided in this Act, this statutory acknowledgement does not, of itself, have the 
effect of granting, creating, or providing evidence of any estate or interest in, or any rights of any kind 

whatsoever relating to, Motupohue. 

  



 
 

42 
 

Appendix 3: Statutory Acknowledgement – Te Ara a Kiwa 
Schedule 104 

Statutory acknowledgement for Rakiura/Te Ara a Kiwa (Rakiura/Foveaux Strait Coastal Marine Area) 

ss 205, 312, 313 

Statutory area 

The statutory area to which this statutory acknowledgement applies is Rakiura/Te Ara a Kiwa 
(Rakiura/Foveaux Strait Coastal Marine Area), the Coastal Marine Area of the Hokonui and Awarua 
constituencies of the Southland region, as shown on SO 11505 and 11508, Southland Land District, as 
shown on Allocation Plan NT 505 (SO 19901). 

Preamble 

Under section 313, the Crown acknowledges Te Rūnanga o Ngāi Tahu's statement of Ngāi Tahu's 
cultural, spiritual, historic, and traditional association to Rakiura/Te Ara a Kiwa as set out below. 

Ngāi Tahu association with Rakiura/Te Ara a Kiwa 

Generally the formation of the coastline of Te Wai Pounamu relates to the tradition of Te Waka o 
Aoraki, which foundered on a submerged reef, leaving its occupants, Aoraki and his brother to turn to 
stone. They are manifested now in the highest peaks of the Kā Tititiri of Te Moana (the Southern 
Alps). The bays, inlets, estuaries and fiords which stud the coast are all the creations of Tū Te 
Rakiwhānoa, who took on the job of making the island suitable for human habitation. 

The naming of various features along the coastline reflects the succession of explorers and iwi (tribes) 
who travelled around the coastline at various times. The first of these was Māui, who fished up the 
North Island, and is said to have circumnavigated Te Wai Pounamu. In some accounts the island is 
called Te Waka o Māui in recognition of his discovery of the new lands. A number of coastal place 
names are attributed to Māui, particularly on the southern coast. Māui is said to have sojourned at 
Ōmaui (at the mouth of the New River Estuary) for a year, during which time he claimed the South 
Island for himself. It is said that in order to keep his waka from drifting away he reached into the sea 
and pulled up a stone to be used as an anchor, which he named Te Puka o Te Waka o Māui (Rakiura 
or Stewart Island). 

The great explorer Rakaihautu travelled overland along the coast, identifying the key places and 
resources. He also left many place names on prominent coastal features. When Rakaihautu's 
southward exploration of the island reached Te Ara a Kiwa, he followed the coastline eastwards 
before heading for the east coast of Otago. 

Particular stretches of the coastline also have their own traditions. Foveaux Strait is known as Te Ara a 
Kiwa (the pathway of Kiwa), the name relating to the time when Kiwa became tired of having to cross 
the land isthmus which then joined Murihiku (Southland) with Rakiura (Stewart Island). Kiwa 
requested the obedient Kewa (whale) to chew through the isthmus and create a waterway so Kiwa 
could cross to and fro by waka. This Kewa did, and the crumbs that fell from his mouth are the islands 
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in Foveaux Strait, Solander Island being Te Niho a Kewa, a loose tooth that fell from the mouth of 
Kewa. 

The waka Takitimu, captained by the northern rangatira (chief) Tamatea, travelled around much of Te 
Wai Pounamu coast, eventually breaking its back at the mouth of the Waiau River in Murihiku. Many 
place names on the coast can be traced back to this voyage, including Monkey Island near Ōrepuki 
which is known as Te-Punga (or Puka)-a-Takitimu. While sailing past the cliffs at Ōmaui it is said that 
Tamatea felt a desire to go ashore and inspect the inland, and so he turned to the helmsman and 
gave the order “Tārere ki whenua uta” (“swing towards the mainland”), but before they got to the 
shore he countermanded the order and sailed on. Subsequently the whole area from Ōmaui to Bluff 
was given the name of Te Takiwā o Tārere ki Whenua Uta. In olden days when people from the Bluff 
went visiting they were customarily welcomed on to the hosts' marae with the call, “haere mai 
koutou te iwi tārere ki whenua uta”. One of the whare at Te Rau Aroha marae in Bluff if also named 
“Tārere ki Whenua uta” in memory of this event. 

The Takitimu's voyage through the Strait came to an end and when the waka was overcome by three 
huge waves, named Ō-te-wao, Ō-roko and Ō-kaka, finally coming to rest on a reef near the mouth of 
the Waiau (Waimeha). According to this tradition, the three waves continued on across the low lying 
lands of Murihiku, ending up as permanent features of the landscape. 

For Ngāi Tahu, traditions such as these represent the links between the cosmological world of the 
gods and present generations. These histories reinforce tribal identity and solidarity, and continuity 
between generations, and document the events which shaped the environment of Te Wai Pounamu 
and Ngāi Tahu as an iwi. 

Because of its attractiveness as a place to establish permanent settlements, including pā (fortified 
settlements), the coastal area was visited and occupied by Waitaha, Ngāti Mamoe and Ngāi Tahu in 
succession, who through conflict and alliance, have merged in the whakapapa (genealogy) of Ngāi 
Tahu Whānui. Battle sites, urupā and landscape features bearing the names of tūpuna (ancestors) 
record this history. Prominent headlands, in particular, were favoured for their defensive qualities and 
became the headquarters for a succession of rangatira and their followers. 

The results of the struggles, alliances and marriages arising out of these migrations were the eventual 
emergence of a stable, organised and united series of hapū located at permanent or semi-permanent 
settlements along the coast, with an intricate network of mahinga kai (food gathering) rights and 
networks that relied to a large extent on coastal resources. 

Mokamoka (Mokomoko or Mokemoke) was one such settlement, in a shallow inlet off the Invercargill 

estuary. It was here that Waitai was killed, the first Ngāi Tahu to venture this far south, well out of the 
range of his own people, then resident at Taumutu. This settlement was sustained by mahinga kai 
taken from the estuary and adjoining coastline, including shellfish and pātiki (flounder). 

Ōue, at the mouth of the Ōreti River (New River Estuary), opposite Ōmaui, was one of the principal 
settlements in Murihiku. Honekai who was a principal chief of Murihiku in his time was resident at this 
settlement in the early 1820s, at the time of the sealers. In 1850 there were said to still be 40 people 
living at the kaik at Ōmaui under the chief Mauhe. Honekai's brother, Pukarehu, was a man who led a 
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very quiet life, and so was little known. He is remembered, however, in the small knob in the hills 
above Ōmaui which bears his name. When he passed away he was interred in the sandhills at the 
south end of the Ōreti Beach opposite Ōmaui. Ōue is said to have got its name from a man Māui left 
to look after his interests there until his return. It was also here that the coastal track to Riverton 
began. From Ōue to the beach the track was called Te Ara Pakipaki, then, when it reached the beach, 
it was called Mā Te Aweawe, finally, at the Riverton end, it was known as Mate a Waewae. 

After the death of Honekai, and as a consequence of inter-hapū and inter-tribal hostilities in the 
Canterbury region, many inhabitants of Ōue and other coastal villages on Foveaux Strait relocated to 
Ruapuke Island, which became the Ngāi Tahu stronghold in the south. The rangatira Pahi and Tupai 
were among the first to settle on the island. Pahi had previously had one of the larger and oldest pā in 
Murihiku at Pahi (Pahia), where 40 to 50 whare (houses) were reported in 1828. The Treaty of 

Waitangi was signed at Ruapuke Island by Tuhawaiki and others. No battles however occurred here, 
the pā Pā-raki-ao was never fully completed, due to the realisation that Te Rauparaha could not reach 
this far south. 

Other important villages along the coast included: Te Wae Wae (Waiau), Taunoa (Ōrepuki), 
Kawakaputaputa (Wakaputa), Ōraka (Colac Bay), Aparima (Riverton—named Aparima after the 
daughter of the noted southern rangatira Hekeia, to whom he bequeathed all of the land which his 
eye could see as he stood on a spot at Ōtaitai, just north of Riverton), Turangiteuaru, Awarua (Bluff), 
Te Whera, Toe Toe (mouth of the Mataura River) and Waikawa. 

Rarotoka (Centre Island) was a safe haven at times of strife for the villages on the mainland opposite 
(Pahi, Ōraka and Aparima). Numerous artefacts and historical accounts attest to Rarotoka as having a 
significant place in the Ngāi Tahu history associated with Murihiku. 

Rakiura also plays a prominent part in southern history, the “Neck” being a particularly favoured spot. 
Names associated with the area include: Kōrako-wahine (on the western side of the peninsula), 
Whare-tātara (a rock), Hupokeka (Bullers Point) and Pukuheke (the point on which the lighthouse 
stands). Te Wera had two pā built in the area called Kaiarohaki, the one on the mainland was called 
Tounoa, and across the tidal strip was Kā-Turi-o-Whako. 

A permanent settlement was located at Port Pegasus, at the south-eastern end of Rakiura, where 
numerous middens and cave dwellings remain. Permanent settlement also occurred on the eastern 
side of Rakiura, from the Kaik near the Neck, south to Tikotaitahi (or Tikotatahi) Bay. A pā was also 
established at Port Adventure. 

Mahinga kai was available through access from the coastal settlements to Te Whaka-a-te-Wera 

(Paterson Inlet), Lords River and, particularly for waterfowl, to Toi Toi wetland. In addition, the tītī 
islands off the northeastern coast of the island, and at the mouth of Kōpeka River and the sea fishery 
ensured a sound base for permanent and semi-permanent settlement, from which nohoanga 
operated. 

Te Ara a Kiwa, the estuaries, beaches and reefs off the mainland and islands all offered a bounty of 
mahinga kai, with Rakiura and the tītī islands being renowned for their rich resources of bird life, 
shellfish and wet fish. The area offered a wide range of kaimoana (sea food), including tuaki (cockles), 
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paua, mussels, toheroa, tio (oysters), pūpū (mudsnails), cod, groper, barracuda, octopus, pātiki 
(flounders), seaweed, kina, kōura (crayfish) and conger eel. Estuarine areas provided freshwater 
fisheries, including tuna (eels), inaka (whitebait), waikōura (freshwater crayfish), kōkopu and 
kanakana (lamprey). Marine mammals were harvested for whale meat and seal pups. Many reefs 
along the coast are known by name and are customary fishing grounds, many sand banks, channels, 
currents and depths are also known for their kaimoana. 

A range of bird life in the coastal area also contributed to the diversity of mahinga kai resources 
available, including tītī, seabirds such as shags and gulls, sea bird eggs, waterfowl, and forest birds 
such as kiwi, kākā, kākāpō, weka, kukupa and tieke. A variety of plant resources were also taken in the 
coastal area, including raupō, fern root, tī kōūka (cabbage tree), tutu juice and kōrari juice. Harakeke 
(flax) was an important resource, required for the everyday tasks of carrying and cooking kai. Black 

mud (paru) was gathered at Ocean Beach for use as dye. Tōtara bark was important for wrapping 
pōhā in, to allow safe transport of the tītī harvest. Pōhā were made from bull kelp gathered around 
the rocky coast. 

The numerous tītī islands are an important part of the Ngāi Tahu southern economy, with Taukihepa 
(Te Kanawera) being the largest. Tītī were and are traded as far north as the North Island. The 
“Hakuai” is a bird with a fearsome reputation associated with the islands. No one has ever seen this 
bird, which appears at night, but it once regularly signalled the end to a birding season by its 
appearance at night. Known for its distinctive spine-chilling call, the hakuai was a kaitiaki that could 
not be ignored. At the far western edge of Foveaux Strait is Solander Island (Hau-tere), an impressive 
rock pinnacle rising hundreds of feet out of the sea, on which fishing and tītī gathering occurred. 

The coast was also a major highway and trade route, particularly in areas where travel by land was 

difficult. Foveaux Strait was a principal thoroughfare, with travel to and from Rakiura a regular 
activity. There was also regular travel between the islands Ruapuke, Rarotoka and other points. 

The tītī season still involves a large movement across the Strait to the islands, in addition large flotillas 
of Ngāi Tahu once came south from as far afield as Kaikōura to exercise their mutton-birding rights. 
Whenua Hou (Codfish Island) and the Ruggedy Islands were important staging posts for the 
movement of birders to the tītī islands off the south-west coast of Rakiura. Whenua Hou had 
everything that the birders required: shelter, proximity to the tītī islands, kai moana, manu (birds) and 
ngahere (bush). From Whenua Hou, the birders would camp at Miniti (Ernest Island), at the end of 
Mason Bay, where the waka-hunua (double-hulled canoes, or canoes with outriggers) were able to 
moor safely, ready for the final movement to the various tītī islands. Waka-hunua were an important 
means of transport on the dangerous and treacherous waters of Foveaux Strait and the Rakiura coast. 
After dropping birders and stores on the tītī islands the waka hunua generally returned immediately 
to Aparima and other tauranga waka along the mainland of Foveaux Strait, due to the paucity of safe 
anchorages among the tītī islands. 

Travel by sea between settlements and hapū was common, with a variety of different forms of waka, 
including the southern waka hunua (double-hulled canoe) and, post-contact, whale boats plying the 
waters continuously. Hence tauranga waka occur up and down the coast, including spots at Pahi, 
Ōraka and Aparima, and wherever a tauranga waka is located there is also likely to be a nohoanga 
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(settlement), fishing ground, kaimoana resource, rimurapa (bull kelp - used to make the pōhā, in 
which tītī were and still are preserved) and the sea trail linked to a land trail or mahinga kai resource. 
Knowledge of these areas continues to be held by whānau and hapū and is regarded as a taonga. The 
traditional mobile lifestyle of the people led to their dependence on the resources of the coast. 

The New River Estuary contains wāhi tapu, as do many of the coastal dunes and estuarine complexes 
for the length of the Foveaux Strait. Many urupā are located on islands and prominent headlands 
overlooking the Strait and the surrounding lands and mountains. The rangatira Te Wera, of Huriawa 
fame, is buried at Taramea (Howells Point), near Riverton. There are two particularly important urupā 
in Colac Bay, as well as an old quarry site (Tīhaka). From Colac Bay to Wakapatu, the coastal sandhills 
are full of middens and ovens, considered to be linked to the significant mahinga kai gathering 
undertaken in Lake George (Urewera). Urupā are the resting places of Ngāi Tahu tūpuna and, as such, 
are the focus for whānau traditions. These are places holding the memories, traditions, victories and 
defeats of Ngāi Tahu tūpuna, and are frequently protected in secret locations. 

The mauri of the coastal area represent the essence that binds the physical and spirtual elements of 
all things together, generating and upholding all life. All elements of the natural environment possess 
a life force, and all forms of life are related. Mauri is a critical element of the spiritual relationship of 
Ngāi Tahu Whānui with the coastal area. 

Purposes of statutory acknowledgement 

Pursuant to section 215, and without limiting the rest of this schedule, the only purposes of this 
statutory acknowledgement are— 

a) to require that consent authorities forward summaries of resource consent applications to Te 

Rūnanga o Ngāi Tahu as required by regulations made pursuant to section 207 (clause 12.2.3 
of the deed of settlement); and 

b) to require that consent authorities, the Historic Places Trust, or the Environment Court, as the 
case may be, have regard to this statutory acknowledgement in relation to Rakiura/Te Ara a 
Kiwa, as provided in sections 208 to 210 (clause 12.2.4 of the deed of settlement); and 

c) to enable Te Rūnanga o Ngāi Tahu and any member of Ngāi Tahu Whānui to cite this 
statutory acknowledgement as evidence of the association of Ngāi Tahu to Rakiura/Te Ara a 
Kiwa as provided in section 208 (clause 12.2.5 of the deed of settlement). 

Limitations on effect of statutory acknowledgement 

Except as expressly provided in sections 208 to 211, 213, and 215,— 

a) this statutory acknowledgement does not affect, and is not to be taken into account in, the 
exercise of any power, duty, or function by any person or entity under any statute, regulation, 
or bylaws; and 

b) without limiting paragraph (a), no person or entity, in considering any matter or making any 
decision or recommendation under any statute, regulation, or bylaw, may give any greater or 
lesser weight to Ngāi Tahu's association to Rakiura/Te Ara a Kiwa (as described in this 
statutory acknowledgement) than that person or entity would give under the relevant 
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statute, regulation, or bylaw, if this statutory acknowlegement did not exist in respect of 
Rakiura/Te Ara a Kiwa. 

 

Except as expressly provided in this Act, this statutory acknowledgement does not affect the lawful 
rights or interests of any person who is not a party to the deed of settlement. 

Except as expressly provided in this Act, this statutory acknowledgement does not, of itself, have the 
effect of granting, creating, or providing evidence of any estate or interest in, or any rights of any kind 
whatsoever relating to, Rakiura/Te Ara a Kiwa. 

 

 



 

Cultural Impact Assessment Addendum 
Te Ao Marama on behalf of Te Rūnanga o Awarua 
December 2021 
 
Purpose 

1. On behalf of Te Rūnanga o Awarua, Te Ao Marama have provided a Cultural Impact Assessment, as 

well as an addendum and written approval for the Bluff Harbour Capital Dredging Proposal by 

South Port New Zealand Limited. However, the written approval was not accepted by the Regional 

Council.  

 

2. The original Cultural Impact Assessment was written almost 12 months ago, this addendum is to 

provide further comment to the original and include further guidance for decision making on the 

South Port Limited resource consent applications. 

Cultural Impact 

3. Awarua are confident that through their relationship with the applicant they are able to identify 

and work through any issues that arise hence the reason for providing written approval.  

 

4. Awarua are aware of the project and the potential effects that may arise, hence the reason for 

developing an MOU and working collaboratively together throughout the development of 

management plans. This includes the adaptive marine management plan that has the ability to 

alter the activity if an adverse effect is found on cultural values, rights and interests. 

 

5. Awarua understand that this application will affect Iwi values, the activity is one that isn’t able to 

be mitigated but we also understand the need for this project to be undertaken and that South 

Port are committed to working together throughout the project. The undertaking of this project 

will potentially have positive effects for Ngāi Tahu whānui within the Port industry and related 

services.  

 
6. It is identified by Awarua that the development of the Port had significant effects on the values, 

rights and interests of Ngāi Tahu. While it is not possible to turn back time and fix these issues, the 

future holds opportunities to work together on projects to ensure any other effects are minimised 

where possible. 



 

 

7. Awarua identify having a strong relationship as part of the outcomes/mitigations for this project 

and having clear communication lines for other projects being undertaken at the Port and in the 

Harbour. Te Rūnanga o Awarua and South Port have developed a relationship, acknowledging the 

joint interest within the harbour and are committed to working together.  

 

8. This is a function of tikanga and values relating to whanaungatanga and manaakitanga to ensure 

that relationships are formed, respected and upheld. 

 

9. The Cultural Impact Assessment identified that the project had the potential for significant effects 

on our values, rights and interests. Awarua are confident that the outcomes sought in the CIA will 

be upheld and therefore allow the potential effects to our values, rights and interests to be 

managed collaboratively by South Port and Awarua. 

 

10. The applicant included as part of the activity a rock breaker/fracture for use when a cutter dredger 

or rock explosives is not permitted for safety or ecological reasons. We consider that the rock 

breaking activity can be assessed like the dredging and blasting activity and therefore the potential 

effects are included in the Cultural Impact Assessment and this further information provided. 

Outcomes and Mitigations 

11. The outcomes sought by Te Rūnanga o Awarua are: 

a. Ongoing relationship with South Port Limited New Zealand. 

b. Continued ability to safely access and gather mahinga kai/kaimoana in the coastal 

environment. 

c. Ability to exercise Kaitiakitanga over the takiwā of Te Rūnanga o Awarua. 

d. The enhancement of the hauora (health) within the harbour, mātaitai and mahinga kai 

sites. 

e. Enhancement of the harbour in terms of cultural use including tauranga waka. 

 

12. The following table provides an overview of the values, rights and interests that will be potentially 

affected by the activity as well as the potential effects on those. The table provides a potential risk 

factor, mitigations that South Port and Awarua have come to an agreement on and the residual 



 

level of risk. This table also relates these mitigations back to the outcomes sought by Te Rūnanga o 

Awarua. 

 
13. The proposed consent conditions have been reviewed which are dated 12 May 2021. It is 

considered that the proposed consent conditions will need to be updated to reflect the mitigations 
agreed within Table 1. 
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BLUFF HARBOUR CAPITAL DREDGING PROJECT 
 

HARBOUR USER COMMUNICATION PLAN 
 
1. INTRODUCTION 
 
1.1 Purpose and Objectives 
 
South Port New Zealand Limited (South Port) acknowledges the importance 
of managing its communications to its stakeholders throughout the Project 
(drilling, blasting and dredging campaign) including throughout the Resource 
Consents process, on the lead up to commencement of the works, during the 
works as well as at the conclusion. 
 
With empathy for the community, port users, those who undertake leisure and 
commercial activities in, on and around the water, visitors to the town and 
surrounding businesses – we have their best interests at heart and will 
endeavour to understand their concerns.  We will mitigate their concerns by 
providing factual, appropriate and timely communications.  We will invite 
feedback to ensure that our approach is effective and has addressed any 
issues.  We have several communication channels available that will be well 
utilised as safety and support from our stakeholders is imperative to the 
success of the project. 
 
The following determines who will be receiving the communication (internally 
and externally), how those people will receive it, when they will receive it and 
how often they should expect to receive that information.  It clearly sets out 
guidelines for how information will be shared, as well as who is responsible for 
it and who will receive each project communication. 
  
1.2 Intended Audience 
 
Those who have an interest in and/or potentially affected as users in, on and/or 
in the vicinity of Bluff Harbour Channel and Island Harbour, including transiting 
the area. 
 
1.3 Key Messages 
 
§ Undertaking the project with robust working procedures and reliable 

technologies. 
§ Those involved in the project are aware of effects, pre-conceptions that 

have arisen as a result of previous blasting and dredging campaigns. 
§ Undesired environmental effects are strictly controlled, eliminated or 

minimised. 
§ The activities will be controlled, modelled and monitored.  
§ Scientifically calculated key parameters (fine-tuned blast design). 



 

§ South Port has an appreciation for those who navigate the area for 
commercial and leisure activities. 

§ Clearance and guarding procedures. 
§ Blast Emergency Plan 
§ Who will communicate information? 
§ What types of information will be communicated? 
§ When information will be communicated. 
§ Where/How information will be communicated (methods/channels). 
 
 
 
 
 
 
 
 
  
  



 

2. PROJECT OVERVIEW 
 
 
2.1 Project Context 
 
The Bluff Harbour entrance is renowned as a challenging port entrance 
channel.  
 
Currently the Port is at the limit of its’ capacity for larger vessels to safely 
navigate in and out of the harbour. In order to future-proof the port, allow for 
ongoing shipping services from Bluff, and increase the safety of the shipping 
vessels, South Port is proposing to increase the depth of the existing Bluff 
Harbour entrance channel and swinging basin to a target depth of 9.7 
metres (10.7 metre draught). 
 
2.2 Project Scope 
 
To achieve the target depth discussed in Section 2.1, a mixture of soft sediment 
and rock needs to be removed. 
 
Total cut volumes of sediment and rock are estimated to be 103,040 m3 and 
29,612 m3 respectively. However, to allow for inaccuracies, a maximum 
sediment volume of 120,000 m3 and maximum rock volume of 40,000 m3 is 
proposed.  
 
Soft sediment suction dredging within the Swinging Basin and berth pockets 
will be undertaken with the Trailer Suction Hopper Dredge (TSHD). The 
dredged sediment will be deposited on the seabed within a designated 
disposal site (i.e., the Sediment Disposal Site) near Tiwai Point where the depth 
of the seabed at mid tide at this location is approximately 6 m.  
 
The drilling, blasting and dredging of the rocky outcrops in the Bluff Harbour 
channel will involve an initial dredging of the outcrops with a backhoe 
dredge to remove any existing loose rock that exists in the harbour entrance 
from previous dredging operations dating from the 1970’s and 80’s. The rock 
drilling and blasting will be undertaken to fracture the remaining outcrops 
followed by dredging of the fractured rock.  
 
The entire drilling, blasting, dredging and disposal operation is estimated to 
take between 6 to 8 months to complete allowing for shipping movements 
through the entrance channel. The rock dredging and deposition activities 
will take place 24 hours a day, Monday to Sunday. Drilling and blasting 
activities, however, will be limited to daylight hours between 7.30 am to 6 pm, 
Monday to Saturday.  



 

3. PROJECT STAKEHOLDERS 
 
3.1 Stakeholder Register 
 
For individual groups/contact information, see Appendix 1. 
 
 
3.2 Types of Stakeholders 
 
Project stakeholders have been categorised as either: 
 
 
3.2.1 Internal Stakeholders 
 
Key internal project stakeholders 
 
Group Description Focal Point* 
Directors 6 Directors on the Board of South Port Chairman 
Leadership Team 8 Members of the Leadership Team at 

South Port 
Chief Executive 

Employees Permanent, Permanent Part-Time, 
Fixed-Term and Casual employees of 
South Port.  In this group Shift Workers 
also need to be given consideration 

Supervisors/Manager 

Shareholders Majority shareholders (Environment 
Southland) and other shareholders 

Chief Executive/South Port 
Sub-Committee Chair 

* Focal Point relates to responsibility for communications 
 
3.2.2 External 
 
External project stakeholders 
 
Category Stakeholder Description 
Stakeholder 
organisations 

Refer Appendix 1 A list of these organisations has been compiled 
– see Appendix 1 

Port Users’  The business located on the Island Harbour 
and/or who operate on the Island Harbour 

Unions Maritime Union of NZ 
Aviation & Marine 
Engineers’ 
Association 
The New Zealand 
Merchant Service 
Guild 

The Unions the employees of South Port are 
members of 

Local Community Various Clubs 
Residents 
Local Township 
Businesses 

The community/residents of Bluff township 

Southland Region Residents/ratepayers 
of Southland 

The region in which South Port and Bluff is 
located 



 

Rest of New 
Zealand 

 The remaining areas of New Zealand outside 
of Southland 

Insurance 
Company 

 The insurance company/s that insure the 
assets and activities of South Port, including 
the Ports Collective 

Bank ANZ Bank The bank that finances the activities of South 
Port 

Local / Central 
Government / 
Regulatory 
Agencies 

Invercargill City 
Council 
Environment 
Southland 
Southland District 
Council 

Those who from a regulatory perspective may 
be interested in the activities being 
undertaken by South Port in relation to this 
project, including the ratepayers 

Emergency 
Services 

Police 
Fire 
Ambulance 
Bluff Coastguard 
Riverton Coastguard 

Various emergency services, including Police, 
Fire, Ambulance, Coastguard 

Media Various Various media agencies 
Commercial 
Operators 

Various Those who operate businesses of a 
commercial nature in and around the Bluff 
Harbour, including fisheries, charters, diver etc. 

Recreational 
Operators 

Various Those who use the area in and around the 
Bluff Harbour for recreational purposes, 
including fishing, diving etc. 

Contractors Various Parties that are engaged by South Port to 
undertake work on projects 

Customers Various Those who are engaged by South Port, 
including Mediterranean Shipping Company 

Suppliers Various Parties who provide products/materials to 
South Port 

Couriers Various Those who pick up and deliver items from/to 
South Port 

NZ Ports Various Ports within New Zealand 
 
  



 

4. RISKS 
 
4.1 Risks 
 
South Port needs to be aware of the following risks before, during and following 
blasting: 
 
Public Perceptions 
The public’s perception of blasting may relate to previous blasting 
campaigns or media coverage of blasting incidents 
nationally/internationally.  Some people may not want blasting occurring, or 
explosives stored/transported near their homes and/or 
environmental/ecological/species damage/demise.  It is imperative to 
ensure that the blasting plan is as fool proof as possible and the stakeholders 
informed about the work planned for the site and educated about blasting, 
its effects, and the controls put in place for everyone’s protection. 
 
Public Relations 
The level of public relations work is a function of the blasting duration, timing, 
and the level of concern by the community.  Engineers and designers 
understand that it is unlikely that the planned blasting will cause any real 
disruptions to people or damage to the properties in the vicinity. 
 
Activities from a public relations perspective include: 
§ Managing perceptions 
§ Dealing with issues and concerns 
§ Listening and communicating about the risk 
§ Delivering a consistent message 
§ Welcoming feedback 
§ Adjusting communication following feedback 
 
Issues of Concern 
Generally, issues of concern fall into the below categories: 
§ Noise  
§ Vibration Damage 
§ Damage (to property/sea life) 
§ Continuation of operational use of the harbour 
 
Pre-Dredging Consultation 
Pre-dredging face-to-face discussions will be conducted with Bluff residents 
situated close to the harbour entrance channel to discuss night time noise 
levels and means of ensuring sleep disturbance is avoided. 
 
Pre-Blast and After-Claim Property Condition Survey 
Pre-Blast surveys are an extremely important tool for prevention of blasting 
complaints and subsequent damage claims.  In many cases, pre-blast 
surveys lower the project liability risk, as well as serve as a venue to educate 



 

the public in the vicinity or who could potentially be affected.  A 
professionally performed survey also will influence the attitude of property 
owners.  Identifying the area of survey will be subject to seismograph 
monitoring. 
 
Various entry points to the water/harbour – points of visual 
surveillance/monitoring 
There are various points where people can enter the harbour and those sites 
need to be well-managed/monitored prior to, during and post blast. 
 
Shipping Schedule 
Avoidance of delays for vessels to be taken into consideration around blast 
times.  Blast Schedules should be made available to those who could be 
affected to avoid disruptions. However there could be slight delays if marine 
mammals traverse the blast zone. 
 
Channel Navigation – commercial/recreational activities 
This is an important part of the education process to alleviate the concerns of 
operators/community of any effects/delays they may experience. 
 
Weather 
During the project delays may occur as a result of the weather and a clear 
understanding around the communication of this needs to be factored in. 
 
 
 
 
 
 
  



 

5. ENGAGEMENT CHANNELS AND METHODS 
 
Several different communications, engagement channels and media will be 
required to successfully implement the stakeholder strategy.  This section of 
the document describes the potential engagement channels and methods 
that will ensure all stakeholders are appropriately informed and engaged.  
This has been split into three groups with media channels shown in: 
 

Stakeholder Meetings Technical 
Information 
(detailed) 

Publications Site-based 
initiative 

Drop-in 
sessions 

Website 
and social 
media 

Update 
Emails 

Internal x x x x  x x 
External – 
Affected 

x x x x x x x 

External - 
Interested 

 x x x x x x 

 
5.1 Meetings 
 
Meetings provide an opportunity to communicate directly, formally or 
informally, in a face-to-face manner with project stakeholders and receive 
immediate feedback.  It is important to keep our employees up to date with 
information and progress and ask them for feedback on any improvements 
that we can make. 
 
Regular meetings of those involved in the project will provide the forum for 
what information is newly available with clear lines on who is responsible for 
communicating the information. 
 
These will be scheduled at regular intervals with a clear agenda and meeting 
records kept. 
 
Upon engagement of contractors, contractor meetings to be established 
and planning around blast notifications etc. to be included. 
 
5.2 Technical Information 
 
To provide written documentation that everyone can turn to – including 
status reports, work schedule and timeline progress updates. 
 
Keep the Q&A Information produced up-to-date and available on the South 
Port website and various locations in Bluff. 
 
Any additional information also to be uploaded to the website so information 
is consolidated in one place and easily accessible. 



 

5.3 Publications 
 
There are several avenues available around publications.  The South Port 
Community Newsletter ‘Mai I Te Wᾱpu’ (From the Wharf) where information 
from an education perspective can be provided will be delivered to every 
letterbox in Bluff at least bi-annually. 
 
The Bluff Beacon is published every week and available from several places 
around Bluff and on their Facebook page. 
 
At any stage other media type publications can be utilised should the need 
arise (The Southland Express and The Southland Times). 
 
5.4 Site-Based Initiatives 
 
UHF Marine Channels 14, 16 and 61 
Meri Leask – Bluff Fisherman’s Radio 
Coastguard Channel 2 
Variable Message Signs – located at strategic locations in Bluff (i.e. at the 
entrance to Bluff to capture anyone going to either boat ramp) 
Physical Project Information station on Port and in the Community 
Posters 
Physical Signage (erect permanent signage at boat ramps, including NZAS 
location/s to advise of project – direct users to our Facebook page and/or 
website) 
 
5.5 Drop-In Sessions 
 
Drop-In Centre – manned by Executive Team Member and Communications 
Advisor – open to the public on a bi-weekly basis (measurable for 
effectiveness).  Information produced can be displayed at this point for 
public access. Drop-In Centre venue will be advised prior to the project 
commencing. 
 
5.6 Website and Social Media 
 
South Port Staff Noticeboard – Closed Facebook Page 
South Port NZ – Company’s Open Facebook Page 
South Port NZ – Company’s LinkedIn Page 
Sharing to ‘Bluffys’ Facebook Page 
 
Prior to work commencing, alert other Facebook pages/clubs/businesses to 
direct them to the South Port Facebook Page/Website for information related 
to the project.  See Appendix 2 for list of parties to receive initial notification 
of the project. 
 
 



 

 
5.7 Stakeholder Database Emails 
 
A database of stakeholders will be established to allow for email 
correspondence around the project. 
 
5.8 Questionnaire 
 
It is important for South Port to have regular feedback on its communication 
throughout the project so ensure that it is meeting expectations of 
stakeholders.  These questionnaires will be provided to stakeholders before 
the project commences, during the project and following the completion of 
the project. 
 
  



 

6. TIMING AND RESPONSIBILITES 
 
6.1 Project Programme 
 
Once consent is issued, a project programme can be generated. 
 
6.2 Engagement Timing 
 
South Port will ensure visibility of the project and its status. 
 
6.3 Responsibilities 
 
South Port will set clear expectations of how and when updates will be 
shared. 
  



 
Communication Method Frequency Goal Owner Audience Internal 

and/or 
External 

Project Status 
Reports 

Email Weekly during 
project – monthly 
prior to project 
commencement 

Review project status and discuss potential 
issues or delays 

Project 
Manager 

Project Team + 
Leadership 
Team + Comms 
Advisor 

I 

Technical 
Information 

Website 
Project Information Station/s 
 

As required To ensure that technical information is visible 
to those who wish to view it and that this is 
kept up to date with transparent information 

Project 
Manager 

All Stakeholders I + E 

Publications § Community Newsletter 
§ The Beacon 
§ Other 

Bi-Annually – 
otherwise as 
required 

To provide information from an educational 
perspective and to inform information 
around project specific activity on a timely 
basis 

Comms 
Advisor/Project 
Team 

All Stakeholders I + E 

Site Based 
Initiatives 

§ UHF Marine Channels 14, 16 
and 61 

§ Meri Leask – Bluff 
Fisherman’s Radio 

§ Coastguard Channel 2 
§ Variable Message Signs – 

located at strategic 
locations in Bluff 

§ Physical Project Information 
station on Port and in the 
Community 

§ Posters 
§ Physical Signage – in place 

for duration of project 

Daily Share daily information around project 
activities at several points 

Project 
Team/Comms 

All Stakeholders I + E 

Drop-in Sessions A physical location in the Bluff 
township 

Weekly To have an information point within the 
community that is manned by South Port 
Executive Team Member/s and/or Comms 
and/or technical experts 

Leadership 
Team/Comms 
Advisor 

Affected and 
Interested 
Parties 

E 

Website and 
Social Media 

§ South Port Staff 
Noticeboard – Closed 
Facebook Page 

§ South Port NZ – Company’s 
Open Facebook Page 

§ South Port NZ – Company’s 
LinkedIn Page 

As required Information to be located at 
https://southport.co.nz/about-us-and-our-
people/community-and-
environment/channel-improvement-project 
 

Project 
Manager/ 
Comms 
Advisor 

All Stakeholders I + E 



 

§ Sharing to ‘Bluffys’ 
Facebook Page 

§ Other Facebook 
pages/identified 
groups/businesses 

Stakeholders will be directed to this location 
via social media platforms and via 
stakeholder database emails 

Stakeholder 
Database Emails 

A compiled database of emails 
of affected and interested 
stakeholders 

As required A communication method to target a 
specific group of people to provide 
information and to direct to website for any 
updates  

Project 
Manager/ 
Comms 
Advisor 

Affected and 
Interested 
Parties 

E 

Survey Email Before project 
commencement 
Once during 
project 
Following project 
completion 

To review the effectiveness of 
communications with stakeholders and to 
adjust communications accordingly 

Comms 
Advisor 

All Stakeholders I + E 

 
  



Project Team 
TBA 
 
 
Leadership Team 
Frank O’Boyle (Infrastructure Manager)  
Nigel Gear (Chief Executive)  
Geoff Finnerty (Port General Manager)  
Jamie May (Business Development Manager)  
Hayden Mikkelsen (Container Manager)  
Lara Stevens (Finance Manager)  
Murray Wood (Warehousing Manager)  
Helen Young (Human Resources Manager)  
 
 
Communications Advisor 
Kirsten Hoyle – khoyle@southport.co.nz  
 
 
 
 
  



 

APPENDIX 1 
 
Stakeholder Organisations: 
 
Group Focal Point 
Blue Cod 5 (Ngai Tahu Seafoods) Rodney Tribe 
Barnes Oysters Graeme Wright 
Te Runanga o Awarua Gail Thompson 
Department of Conservation Jenny Sycamore 
Forest & Bird Jenny Campbell 
Bluff Community Board Ray Fyfe 
Bluff Yacht Club Anders Jagvik 
Greenpoint Yacht Club Andy Johnson 
Awarua Rowing Club Frank Dean 
CR8 Rock Lobster Industry Association Malcolm Lawson 

 
 
APPENDIX 2 
 
Initial Facebook/Other Communication Groups – project introduction (to be 
provided in various formats): 
 
Group 
NZ Southland Hunting and Fishing 
Spearfishing Southland 
Divesouth 
Dirty South Dive 
Athol Hunting and Fishing Club 
Gore Boat Club 
NZ Underwater Association 
South Coast Underwater Club 
Southern Aqualung Dive Club 
Southern Sea Divers 
Southland Skindivers Club 
New Zealand Diving 
Southern Ocean Safety Equipment 
Ltd 
Hunting & Fishing New Zealand, 
Invercargill 
Pleasure Marine 
Marine South 
H&J’s Outdoor World 
A Dive Shop 
Wettie Southland 
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360 Logistics Group Ltd 
62 Yarrow Street 
Invercargill, 9840 

PO Box 1672, Invercargill 
New Zealand 

P:    + 64 3 214 1009 
F:    + 64 3 214 1991 

W:  www.360lg.co.nz 
 

 

International Trade Facilitators / Logistics and Supply Chain Specialists 

 
 
 
20 November 2020 
 
South Port New Zealand Ltd 
P.O. Box 1 
Bluff 
 
Attention Nigel Gear 
 
Dear Nigel 
 
360 Logistics Group Ltd is a New Zealand owned International Freight Forwarding and Customs 
Brokerage company operating at five locations throughout New Zealand, Invercargill being one of 
those locations.  The writer has personally been involved in the local Southland International Freight 
Forwarding industry for over 40 years. 
 
It is therefore with the knowledge and experience in the industry of International Freight Forwarding 
with import and export cargoes that we have no hesitation in supporting South Port New Zealand’s 
Channel Improvement Project. 
 
The scale of international shipping has increased massively over the years and it is therefore 
important and prudent that Ports be in a position to be able to respond to these changes and offer 
service and facilities to aid the flow of import and export cargoes. 
 
Kind Regards 
 
 
 
 
 
David McAllister 
Branch Manager  





 

 

 
 
 
23 November 2020 
 
 
South Port New Zealand Limited 
Island Harbour 
PO Box 1 
Bluff 9842 
 
Attention:  Nigel Gear 
 
Dear Nigel 
 
LETTER OF SUPPORT – CHANNEL IMPROVEMENT PROJECT 
 
We understand that South Port New Zealand Limited (South Port) is seeking consent to deepen its 
entrance channel at Bluff by removing some higher areas that currently limit channel width and 
depth.  
 
Alliance supports South Port undertaking this project.   
 
Alliance is a co-operative owned by more than 4,000 farmer shareholders and exports lamb, beef, 
venison and co-products to customers in more than 65 countries.   
 
There are numerous benefits identified for South Port and the wider Southland region in 
undertaking this project.  In particular, we understand it will provide: 

x South Port with a more resilient business; 

x greater capacity for vessels to take on additional cargo resulting in increased shipping 
capacity for customers; and 

x increased freight operation efficiencies, reduced shipping times and reduced costs. 
 
Yours sincerely 
 

 
 
David Surveyor 
CHIEF EXECUTIVE 







P +64 3 218 7188 
E office@commercesouth.com 
48 Esk Street, PO Box 856, Invercargill 9840 

 

 

 
 
 
 
 
10th November 2020 
 
 
To whom it may concern 
 
SOUTH PORT NZ LTD – CHANNEL IMPROVEMENT PROJECT 
 
The Chamber is pleased to offer support of South Port’s Channel Improvement Project on 
behalf of the 430 Southland businesses that are our members. 

The businesses that we represent are a broad cross-section of business demographics with 
regard to size, location and industry. Furthermore, these businesses are representative of 
the region’s wealth generators as well as being owned, managed and staffed by the region’s 
core residents.  As such, the Chamber’s members are large stakeholders in the economic, 
social and environmental future of the Southland Region. 

The project brings with it numerous economic benefits to the wider Southland region 
including potential new business and job creation which with the uncertainty around the 
New Zealand Aluminium Smelter, is much needed. 

The deepening of the entrance channel will also provide economic certainty and increase 
freight efficiencies for South Port. 

We are 100% in support of this project. 

 

Yours faithfully 

 
 
Neil McAra 
President Southland Chamber of Commerce 
 







 
 
 
 

 

Southland Regional Development Agency 
143 Spey Street, PO Box 1306, Invercargill 9840, Southland, New Zealand 
Phone +64 3 211 1400 Email info@greatsouth.nz   

greatsouth.nz 

 

Mr. Nigel Gear 
South Port New Zealand Ltd. 
251 Foreshore Road 
Bluff 9814 
Southland 
 
 
 
13 November 2020 
 
 
 
Dear Mr. Gear 

 
On behalf of Southland’s Regional Development Agency, Great South, I would like to extend my support 
for the entrance channel deepening project being investigated by South Port. 
 
In response to COVID-19, Great South is committed to supporting regional economic resilience. This 
includes supporting stimulus projects that increase momentum for an economic re-start and help to 
retain jobs and a skilled workforce across the Southland region.  
 
The proposed plans to deepen the channel would bring significant benefits to the Southland region by 
enabling cruise, exporting and aquaculture industries and through creating additional employment 
opportunities. 
 
The Southland Murihiku Destination Strategy, which was launched by Great South in 2019,  
identifies infrastructure as a core component to the region’s future success and highlights several 
projects relating to Bluff which could lead to increased visitation and regional economic benefit.   
 
Great South is therefore fully supportive of the proposed channel deepening. Together, this will allow 
larger vessels to access the port, lead to better efficiencies and returns in the supply chain for the 
region’s exporters / importers, and bring significant social and economic benefits to the Bluff township 
and wider Southland region. 
 
I believe the channel deepening and town wharf development infrastructure project clearly aligns with 
the Government’s approach to boost the economy in response to the outbreak of COVID-19 and I look 
forward to supporting the project’s progress through the application and implementation stages.  
 
Kind regards, 
 

 
 
Graham Budd 
Great South Chief Executive 
 
 

 







 

 

19/11/2020 
 
 
 
Re:  South Port Channel Improvement Project 
 
To whom it may concern, 
 
Open Country Dairy Limited would like to express support for the proposed project currently being 
investigated which will result in a larger entrance channel to the Bluff Harbour. 
 
Open Country currently produce apprimatly 125,000 metric tons of dairy products in our Awarua 
factory, of which approximately 90% are exported via Southport. As well as this, we import 
approximately 20,000 metric tons per annum, the majority of which comes in via other ports. 
 
As well as increased safety margins, a larger entrance channel will enable larger vessels into port which 
will  

a) Create effieciencies in international freight enabling NZ suppliers to to remain competitive 
against other global supply options, 

b) Increase the likelihood of additional shipping lines to call into Bluff, resulting in increased 
options in both shipping lines and destinations and, 

c) Increase the volume of imports that can come directly into Bluff , removing the need for a 
domestic freight leg from other regions. 

 
 
Yours sincerely 
 

 
 
Greg Sewell 
General Manager – Supply Chain 
Open Country Dairy Limited 
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From: Maca Maca@ngaitahu.iwi.nz
Subject: RE: Proposed Bluff Harbour Capital Dredging Project

Date: 13 April 2021 at 12:46 PM
To: Simon Beale simon@bealeconsultants.co.nz

Kia ora Simon,
Te Rūnanga o Ngāi Tahu has no comment to make on your mahi at this time, engagement between papatipu rūnanga and councils will allow mana whenua comment if appropriate.
Ngā mihi,
Rachael

Rachael Evans | Legal Advisor | Te Kura Taka Pini
Te Rūnanga o Ngāi Tahu|Te Whare o Te Waipounamu|15 Show Place|PO Box 13-046|Christchurch 8141 | Mob: 027 5066 989
Please note I work part time hours and there may be some delay in replying to your email.
 

 
 
From: Simon Beale <simon@bealeconsultants.co.nz> 
Sent: Tuesday, 30 March 2021 7:21 a.m.
To: Maca <Maca@ngaitahu.iwi.nz>
Subject: Proposed Bluff Harbour Capital Dredging Project
 
Kia ora Victoria
 
We wish to advise Ngāi Tahu that South Port NZ Limited is seeking resource consents to undertake capital dredging in Bluff Harbour in 2022. 
 
This will involve dredging of soft sediment from within the harbour, drilling, blasting and dredging of rock in the entrance channel and disposal of dredged sediment and rock at two offshore sites near Tiwai Peninsula.
 
An outline of the project is attached for your attention. 
 
Should you have any questions concerning the application please do not hesitate to contact me.
 
Ngā mihi
 
Simon
 
Simon Beale
Senior Planner 
_________________________
Beale Consultants Limited
PO Box 113, Queenstown 9348

027 230 7788
 
 
CAUTION: This email and any attachment(s) contains information that is both confidential and possibly legally privileged.
No reader may make any use of its content unless that use is approved by Te Rūnanga o Ngāi Tahu and its subsidiary companies separately in writing.
Any opinion, advice or information contained in this email and any attachment(s) is to be treated as interim and provisional only and for the strictly limited purpose of the recipient as communicated to us.
Neither the recipient nor any other person should act upon it without our separate written authorization of reliance. If you have received this message in error, please notify us immediately and destroy this message.

mailto:MacaMaca@ngaitahu.iwi.nz
mailto:MacaMaca@ngaitahu.iwi.nz
mailto:Bealesimon@bealeconsultants.co.nz
mailto:Bealesimon@bealeconsultants.co.nz
tel:027%20230%207788
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Appendix 20: Deemed Coastal Permit Confirmation 
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Appendix 21: Letter to Marine Parade Residents 
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GeoSolve Limited - Invercargill Office:  
192 Spey Street, Invercargill 

southland@geosolve.co.nz  

 

 

 

DUNEDIN  

CROMWELL 

QUEENSTOWN  

WANAKA 

INVERCARGILL 

GeoSolve Ref: 210452 
         12 November 2021 

South Port New Zealand Ltd  
C/- Frank O’Boyle  
Infrastructure Manager  
foboyle@southport.co.nz  
 

Geotechnical Assessment  
Bluff Harbour Channel Deepening Project  

 

1. Introduction 
This report presents the results of a geotechnical assessment carried out by GeoSolve 
Limited for the Bluff Harbour channel deepening project. South Port New Zealand are 
currently in the process of securing resource consent to undertake this activity. As part of 
the consent application Environment Southland (ES) have requested further geological and 
geotechnical information on the bedrock within the harbour entrance channel. The ES 
request for further information is listed below:  

 

The information contained in this letter is intended to satisfy the request by ES and to 
assist with the planning of blasting and dredging operations for the project. General 
geotechnical considerations and recommendations for the project have also been provided.  

This report has been commissioned by South Port New Zealand Ltd and has been carried 
out in accordance with GeoSolve Ltd.’s proposal dated 25th of June 2021.  

2. Proposed Development  
We understand that South Port New Zealand is proposing to undertake a dredging and 
blasting operation in Bluff Harbour to increase the channel depth for shipping. The amount 
of cargo which can be loaded onto waiting ships is currently restricted by the existing 
depths of the sea floor. The operation will involve suction dredging and disposal of up to 
120,000 m3 of soft sediment from the harbour swinging basin and berths as well as the 
drilling, blasting, dredging and disposal of up to 40,000 m3 of rock from the harbour 
entrance channel. The geological structure and stability of the proposed cuts in bedrock 
arising from drilling, blasting, and dredging within the entrance channel is the focus of this 

mailto:southland@geosolve.co.nz
mailto:foboyle@southport.co.nz
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report. Finished cut heights in bedrock on either side of the channel will range from 1 m or 
less up to 3.5 m (refer Appendix A).  

3. Channel Topography  
The underwater topography within Bluff Harbour and the channel entrance has been 
surveyed using bathymetry prior to dredging. The entrance channel trends in a northwest 
direction on a rough bearing of 314˚ and affords a natural entranceway for ships from the 
open ocean to Bluff Harbour. Cross-sections, indicating proposed excavation depths and 
cut faces, have been generated perpendicular to the channel in 10 m chainages from 0 to 
1100 m and have been reviewed as part of this assessment. A selection of cross-section 
examples and their associated chainages are presented in Appendix A.  

4. Geotechnical Assessment  
An engineering geological site assessment has been undertaken by an engineering 
geologist on the 1st and 2nd of July 2021 comprising:  

x Review of aerial images and bathymetric data for the site and surrounding area;  
x Field mapping and defect measurements of bedrock exposures on the foreshore 

either side of the entrance channel; and,  
x Review of defects within rock core obtained by WSP from the nearby Town Wharf 

during concurrent borehole investigations (BH2A & 3A) for a separate project.  

Existing borehole data from Town Wharf held on the GeoSolve database (BH1 & 2) was also 
utilised to inform the current assessment and to help compile the geological model. 
Unconfined compressive strength (UCS) testing was undertaken by Central Testing 
Services (CTS) on rock core obtained from WSP borehole 2A on Town Wharf.   

Applicable borehole investigation locations and logs are presented in Appendix A and B 
respectively. UCS testing results by CTS is presented in Appendix C.  

5. Bluff Harbour Geological Setting  
The IGNS, 1:250,000 Geological Map 20 of the Murihiku Area indicates that Bluff Harbour is 
underlain by basement rocks of the Bluff Intrusive Complex and metasedimentary 
Greenhills Group. Together, these two groups form the contact between the regionally 
extensive Median Batholith and Brook Street terranes. The Bluff Intrusives have been 
dated at 265 Ma (Middle Permian) while the Greenhills Group from Mokomoko Inlet have 
been dated as late Early Permian in age1. These basement rocks are in turn 
unconformably overlain by the Gore Lignite Measures comprising sandstone, siltstone, 
conglomerate, carbonaceous mudstone, and lignite coal seams. The Gore Lignite Measures 
within Bluff Harbour are concealed beneath the manmade Island Harbour and were 
presumably identified during its construction. More recent floodplain deposits of Holocene 
age comprising unconsolidated sand, gravel, and mud as well as beach dunes overly 

 
1 IGNS, 1:250,000 Geological Map 20, Geology of the Murihiku Area, 2000  
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basement rocks. These recent sediments are being actively deposited within Bluff Harbour 
and will be dredged as part of the proposed activity.  

No active fault traces are recorded within the vicinity of Bluff Harbour and none were 
observed during field mapping. However, strong ground shaking throughout the South 
Island is likely to be associated with a rupture of the Alpine Fault, located approximately 
240 km to the northwest along the West Coast of the South Island. There is a high 
probability that a major earthquake of Magnitude 8 or more will occur along the Alpine 
Fault within the next 50 years. The Alpine Fault is therefore likely to provide the governing 
seismic risk for the site in the short term.  

5.1 Entrance Channel Surface Geology  
The entrance channel to Bluff Harbour is underlain by bedrock of the Greenhills Group and 
is bordered to the southwest by the Bluff Intrusive Complex. Two separate rock types of the 
Greenhills Group outcrop on the foreshores either side of the channel. Foreshore exposures 
on the south-western and north-eastern sides comprise hornfels facies schists and quartz-
keratophyre bedrock respectively. These two rock types bound the floor and immediate 
sides of the channel and comprise the host rocks in which the proposed cuts will be made 
resulting from drilling, blasting, and dredging. The contact between hornfels facies schists 
and keratophyre bedrock was not observed at the ground surface and presumably trends in 
a similar direction to the channel.  

The geology and a selection of structural defects within the bedrock either side of the 
entrance channel have been mapped at 1:2000 scale by GeoSolve (refer Appendix A, 
Figures 1b & 1c). The mapped geological units and their associated defects are also 
discussed further in the following subheadings.  

Hornfels Facies Schists (south-western side)  

The southwestern foreshore comprises a series of strongly banded (closely spaced) un-
weathered to slightly weathered hornfels facies schists (refer Photo 1). GNS note that the 
schist at Bluff comprises high grade hornblende hornfels, garnet hornfels, hornblende and 
hornblende-pyroxene bearing schist. The banded hornfels strike northwest roughly parallel 
with the beach front and dip steeply between 62-85˚ towards the northeast or reversely 
towards the southwest. In some localised instances foliation is sub-vertical. The foliated 
bands intersect the side wall of the channel at low angles somewhere between 14 and 28˚.  
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Photo 1. Strongly banded (closely spaced) hornfels facies schists on the south-western foreshore of the 
entrance channel. Geological hammer for scale.  

The layered northwest striking bands are the primary and most obvious defect planes 
within the hornfels although localised areas of “massive” hornfels are also present. Less 
pervasive secondary joint defects also strike north-south perpendicular to the primary 
layering. These secondary joint defects intersect each other at high angles in a “X” shaped 
configuration facilitating blocks to weather out in triangular slabs. Photo 2 below and the 
UCS test results presented in Appendix C show examples of these intersecting secondary 
joint defects and indicate their mode of failure.  
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Photo 2. Secondary joint defects perpendicular to the primary layering on the south-western foreshore. In this 
example primary layering is left to right and secondary joint defects project out of the page.  

The hornfels facies schists are situated close to the intruded norite mass of Bluff Hill to the 
southwest and are a product of contact metamorphism during intrusion. The contact 
between the metamorphic and intrusive rocks is inferred to underly Bluff Township, 
somewhere to the southwest, off the map edge of Appendix A, Figure 1b. The steeply 
dipping bands observed on the foreshore presumably reflects upwards warping of the 
metamorphic units during emplacement of the Bluff Hill intrusion. The variation in foliation 
attitudes also indicate that the metamorphic units were in the process of being overturned.  

Quartz-Keratophyre (north-eastern side)  

The north-eastern edge of the channel comprises un-weathered to slightly weathered 
quartz-keratophyre bedrock. Other rock types of the Greenhills Group including epidiorite 
and albitic metadolerite bound the keratophyre on its north-eastern edge and are staggered 
across Tiwai Peninsula in a north-easterly direction. However, the proceeding rock types 
beyond the keratophyre will be outside the influence of the proposed cuts arising from 
drilling, blasting, and dredging so have been excluded from this study (refer Appendix A, 
Figures 1a & 1c for the geology of Tiwai Peninsula extrapolated from Service 1938).  

As seen in Photo 3 below the keratophyre is heavily dissected with joint defects, most of 
which are orientated in three planes and intersect each other at right angles. These 
comprise sub-vertical joint sets orientated north-south and east-west including less 
pervasive sub-horizontal jointing. The interaction of these joint sets in three planes allows 
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the rock to be broken out in roughly rectangular blocks, as seen in Photo 3. This was readily 
achieved in the field by prizing superficial blocks from outcrops with a geological hammer.  

 

Photo 3. Quartz-keratophyre bedrock heavily dissected with joint defects on the north-eastern foreshore of the 
entrance channel. Geological hammer for scale.  

All the defects at the surface of both rock types range from closed to open (nil to >200 mm) 
although defect apertures are expected to become increasingly tight with increasing depth. 
The lack of rock weathering on the foreshores is due to continual erosion by wave action.  

Around 1951-1952 a manuscript on the condition of rock to be removed from the entrance 
channel was also prepared by geologist Mr A. C. Beck of the New Zealand Geological 
Survey. At the time Beck had access to information collected by divers working on the 
channel floor. Beck noted that, “rocks bought up by the diver from the channel are the same as 
those outcropping on each side and show no signs of extensive weathering”. Beck’s manuscript 
is attached in Appendix C for further reference.  

6. Slope Stability Review of Proposed Excavations    
A review of potential slope instability post drilling, blasting, and dredging has been made 
based on available data.  

The mapped foreshore exposures are strong to very strong and generally un-weathered or 
occasionally slightly weathered. However, defects within both rock types either side of the 
channel are pervasive and will extend to depth well beyond the proposed cuts resulting 
from drilling, blasting, and dredging. Any slope instability will therefore be governed by the 
strength and orientation of defects relative to cut faces rather than the overall rock mass 
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strength. Indeed, the UCS testing results offer an insight into defect strength within the 
hornfels rather than rock strength which is expected to exceed 50-100 MPa for both rock 
types.  

Owing to the extent and orientation of defects the rock either side of the channel tends to 
weather out in distinct blocks or slabs. The same can therefore be expected during the 
blasting and dredging of bedrock within the channel. Blasting and excavation is more likely 
to break the rock out along preferential failure surfaces (foliation and joints) rather than 
through the rock mass.  

Considering the above, the potential for large scale instability or failure along a consistent 
length of cut face is considered unlikely. For this to occur a laterally continuous steeply 
dipping defect of low shear strength would need to daylight on the proposed excavated 
face. This scenario is made more unlikely owing to the variability of cut heights along each 
of the 10 m chainages, ranging from 1 m or less up to 3.5 m high. Long-term, it is more 
conceivable that cut faces will fret and erode individual blocks with tidal action and the 
passing wakes of ships. During this study GeoSolve could also find no evidence of any 
large-scale pre-existing failures or landslides on land within the basement rocks of Bluff 
Harbour. Furthermore, GNS note that the, “Paleozoic rocks in the Greenhills to Bluff area are 
generally very strong and hard, capable of supporting steep faces and providing large blocks”.  

The excavation of seamounts on the channel floor bounded by free faces on either side, i.e., 
cross-section chainages 490, 560 and 970 attached, will not cause any notable slope 
stability issues. The seamounts will be completely removed leaving behind a planated 
surface on the sea floor.  

7. Geotechnical Considerations and Recommendations  
If required, it may be possible to trim the cut faces back to a shallower angle from sub-
vertical by preparing a staggered blasting sequence along the edges of the channel. This 
can be done by drilling shallower blast holes at the crest of the projected slope with respect 
to deeper ones at the toe. Following blasting of the cut faces, dredging can take place from 
top to bottom, according to the blast depth, to try and achieve a shallower batter therefore 
improving slope stability. This would only be necessary for cut heights ranging from 2.5-
3.5 m and would need to be considered prior to dredging.  

From a geotechnical perspective, dredging and cutting on the south-western side of the 
channel will be more readily achieved if the dredge were to work from the southeast 
towards the northwest. By doing so the dredge can cut backwards on an oblique angle to 
the banded hornfels daylighting from the channel side making it easier to prize out slabs 
along the primary defect (refer Appendix A, Figure 1b). The dredge bucket is more likely to 
glance off the channel side with less purchase if worked in the opposite direction.  

GeoSolve understand that the effects of blasting operations on the adjacent dwellings and 
infrastructure of Bluff Township has already been considered. It is possible that the 
pervasive fracturing within the bedrock mass may help to dissipate the effects of vibration 
during blasting, albeit marginally, however it would be prudent to monitor the levels of 
vibration. This could be done by setting up vibration monitoring equipment along the road 
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verge on the southwestern side of the channel. This equipment is readily obtainable and 
available for hire.  

It is recommended that GeoSolve undertake another site inspection during blasting and 
dredging operations and review the pre/post works underwater video survey footage to 
confirm bedrock conditions are in accordance with the findings and inferences of this 
report. This will afford the best opportunity to make observations of the bedrock conditions 
below water level.  

8. Applicability  
This report has been prepared for the benefit of South Port New Zealand Limited with 
respect to the particular brief given to us and it may not be relied upon in other contexts or 
for any other purpose without our prior review and agreement.  

Please do not hesitate to contact the undersigned if we can provide any further assistance 
with this project.  

 

Report prepared by:   Reviewed for GeoSolve Ltd by:               

    

................................................. ...........................….......…............... 

James Stewart    Fraser Wilson  

Engineering Geologist  Senior Engineering Geologist  
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Appendix A: Site Investigation Plans 
and Example Cross-Sections  
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Appendix B: Applicable Borehole 
Logs  
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Appendix C: UCS Testing Results by 
CTS  



TR56/UCS:09/12, Iss-1 

Specialist Quality Assurance Service in Aggregate, Concrete and Soils Testing 

“Central Testing Services operates as a trading trust through Central Testing Services Limited as the sole trustee.” 
 

 
 
 
 
 
 
 
 

TEST REPORT – UNCONFINED COMPRESSIVE STRENGTH  
 

 

 
 

 
 

UNCONFINED COMPRESSIVE STRENGTH – AS 4133.4.2.2-2013 
 

  

Sample Diameter: (mm) 82.41 

Sample Length: (mm) 206.40 

Length / Diameter Ratio: 2.5 

 
Bulk Density: (t/m3) 2.88 

Water Content: (%) 0.1 

Dry Density (t/m3) 2.87 

 
Mode of Failure: 

Failure along existing 
shear planes 

Load @ Failure: 86.0 kN 

Unconfined Compressive 
Strength: 

16 MPa 

Notes: 
 

1. Dry density rounded to the nearest 0.01 t/m3. 
 

2. The rate of axial compression was <0.1 mm/min. 

Test duration = 1.0min. 

 

General Note:  

x The sample received was in a natural state. 
x Information contained in this report which is Not IANZ Accredited relates to the client supplied information (cs) and sampling.  
x This report may not be reproduced except in full. 
 

 

 

Tested By:  N.P. Danischewski Date: 9-Jul-21 

Checked By: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Page 1 of 1 Page 
 
Reference No: 21/2012 
 
Date: 12 July 2021 

   Approved Signatory 
 

 
   A.P. Julius 
   Laboratory Manager 

  

 

Test results indicated 
as not accredited are 
outside the scope of the 
laboratory’s 
accreditation 

 

No 434  
 

Client Details:                         Geosolve Ltd, 8 Pinot Noir Drive, Cromwell                                      Attention:        J. Stewart
Job Description:                     SouthPort Town Wharf
Sample Description:               Rock Core                                                                               Client Order No:            CJ821
Sample Source: (cs)                  Hole #2A                                                                                 Sample Depth: (cs)           10.4m - 11.8m
Date & Time Sampled: (cs)     1-Jun-21                                                                                  Sampled By:                   Unknown
Sample Method:                     Unknown                                                                                Date Received:               8-Jul-21
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Appendix D: Geology Manuscript by 
A. C. Beck  





 
RC Application - Bluff Harbour Capital Dredging Proposal 
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CONSULTANTS 
  
Appendix 23: Written approval of Te Ao Marama 
 
 
  



 

 

September 5 2021 

 

South Port NZ Limited 

Po Box 1, 

Bluff 

New Zealand 9842 

 

Tēnā Koe, 

Attention: Frank O’Boyle – Capital Dredging Works 

South Port NZ Ltd (South Port) is applying to the Southland Regional Council for Coastal Permits to 

undertake a capital dredging project within the Bluff Harbour for a period of 10 years. The project 

includes dredging of soft rock sediment in the swinging basin and Island Harbour berths, the drilling, 

blasting and dredging of the rocky seabed in the entrance channel, and deposition of dredged 

sediment and fragmented rock at two disposal sites offshore of Tiwai Peninsula.  

As part of early engagement with Awarua rūnanga, a Cultural Impact Assessment (CIA) was 

undertaken by Te Ao Marama Inc. to ascertain the impacts from the proposal on the values, rights 

and interests of Awarua Rūnanga. This CIA identified specific recommendations that could be 

undertaken to mitigate the effects of the proposal. South Port and Awarua currently have an MoU in 

draft form that provides the two parties to work together to align outcomes with the 

recommendations from the CIA. Awarua acknowledges the engagement that South Port have 

undertaken with them and are confident we can continue through our existing relationship.  

Te Ao Marama Inc. write this letter on behalf of the kaitiaki rūnanga whose takiwā includes the site 
the application is within. Rūnanga representatives have been informed and accept the proposal 
outlined in the application received October 2020.  

It is considered that the application is not inconsistent with Te Tangi a Tauira, 2008 (Ngāi Tahu ki 
Murihiku Natural Resource Management Plan). Please be advised that rūnanga provide their 

unconditional written approval to the application. 

This reply is specific to the above application and any changes to the application will require further 

consultation. 

We trust the information contained within this letter is sufficient; however, should you wish to discuss 

any aspect further, please do not hesitate to contact me. 



 

 

Nāhaku noa nā, 

 

 
Stevie-Rae Blair 
Iwi Environmental Advisor 
Te Ao Marama Inc. 
 

Cc Awarua Rūnanga 



 
RC Application - Bluff Harbour Capital Dredging Proposal 
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Appendix 24: Advice Note – Predicted underwater 
noise level of rock breaker 
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Consulting Advice Note 
 

 

 

Styles Group have undertaken noise modelling to determine the noise levels associated with the use 
of a barge-mounted hydro hammer rocker breaker (the rock breaker). We understand that the rock 
breaker may be used an alternative method or supplementary to, the drill and blast method assessed 
in Styles Group’s underwater noise assessment (the Assessment). This advice must be read in 
conjunction with the assessment for a full understanding.  

The noise modelling has been undertaken to determine the distances within which the underwater 
noise levels arising from the operation of the rock breaker will risk of permanent or temporary 
threshold shift (PTS or TTS) in marine mammals.  

The rock breaker 

Styles Group have reviewed the rock breaker specifications provided by Danial Smith Industries Ltd 
(the operator). The rock breaker is the S-70 IHC hydrohammer with a Hitachi CX 1800 crane on a 
40m × 15m flat construction barge.  

Styles Group have reviewed the proposed construction methodology provided by the operator and 
have liaised with the operator to understand the specific components and operations of the machine. 

Our assessment is based on the following assumptions, as stated in the operator’s construction 
methodology: 

x 70 kJ per blow with 50 blows per minute, impacting 3500 kJ per minute 

x 0.18m3 of rock to be broken per breaker position, requiring 1412.1 kJ 

x At 70 kJ per blow would take 20.2 blows to inject 1412.1 kJ, or 24 seconds of operation 

x It takes 30 seconds to lift breaker and slew into new position. Therefore, approximately 1 
minute per breaker position. 

x 12 hr shift per day, which is 10 hrs of possible operation. 10hrs = 600min = 600 breaker 
positions. 

x 600 minutes per day of operation equates to 15,000 seconds of rock breaking, and therefore 
12,000 blows per day. 

Date 27 August 2021 

From Matt Pine 

To Simon Childerhouse & Bryony Miller 

Project Southport Capital Dredging Project 

Re Predicted underwater noise levels of rock breaker 
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We have discussed these assumptions with the operator and understand that the 1412.1 kJ energy 
requirement to break the rock is very conservative. The operator expects the actual energy required 
to break 0.18m3 of rock could be a 1/3rd, even a 1/5th, less. 

There are no relevant noise measurements available of the IHC S-70 rock breaker. We have 
therefore based our assessment on an overseas study by Barham (2017)1, which assessed the noise 
of the IHC S-70 rock breaker. 

Area of works 

The area of works where the drilling, blasting or rock breaking may occur is identified in Figure 1. 
The noise source was positioned in the Bluff Channel2, in the same position as the blasting and 
drilling. 

 

 

 
Figure 1 Area of works  

 

Noise model 

Cumulative sound exposure levels (SELcum) over a 24-hour period were calculated and modelled 
for comparison against the NMFS (2018) and ANSI-accredited (Popper et al. 20143) guidelines for 

 
1 Barham, R. (2017). Underwater noise baseline and modelling. Subacoustech Environmental Report No. E522R0704. 
Technical report for the Wylfa Newydd Project, Wales, United Kingdom. 
2The noise source location is identified in Figure 8 of the blasting and drilling noise report, dated 20 November 2020. 
3 Popper, A.N., Hawkins, A.D., Fay, R.R. et al. (2014). Sound exposure guidelines for fishes and sea turtles. A technical 
report prepared by ANSI-Accredited Standards Committee S3/SC1 and registered with ANSI. Report No. ASA S3/SC1.4 
TR-2014. 

Area of dredging and drilling 
works where the rock breaker 

may be operated 
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marine mammals and fish, respectively. Peak pressures (Lpk) were also considered because both 
guidelines prescribe dual metrics. 

The peak source level (Lpk) of the IHC S-70 is expected to be 209 dBpeak re 1 µPa @ 1m (Barham 
2017), and the spectrum is provided in Appendix A. The 1-sec Leq source level was not provided in 
Barham (2017) but following discussions with Subacoustech (the report’s author) and our experience 
at measuring percussive piling and rock breaking noise, we calculated the 1-sec Leq source level as 
189 dBLeq(1-sec) re 1 µPa @ 1m based on a 20 dB crest factor4.  

Critical ranges for marine mammals 

The PTS/TTS contours from the rock breaking are provided in Appendix B. 

Both PTS and TTS risk can be expected to occur within a limited range of the rock breaking. The 
specific ranges are provided in Table 1 below.  

Table 1: Ranges (m) for the potential onset of permanent and temporary threshold shift (PTS/TTS) for the 
four functional hearing groups of marine mammals. 

The levels are based on cumulative sound exposure (LE-M-weighted,24h) and NMFS (2018) thresholds. 

Functional hearing group PTS TTS 

Low-frequency cetaceans 181 1050 

Mid-frequency cetaceans 19 65 

High-frequency cetaceans 175 1080 

Otariid pinnipeds in water 11 28 

 

Critical ranges for fishes 

A map showing the mortality or potential mortal injury zone from rock breaking is provided in 
Appendix C. 

The threshold for mortality and potential injury in fishes from rock breaking are different to the blasting 
and drilling. While there is no specific guidance for noise effects on fishes exposed to rock breaking, 
the acoustic waveform is expected to be similar to small piling operations driving steel casings 
through rock. We have therefore applied the same thresholds as for percussive piling from the ANSI-
accredited guidelines by Popper et al. (2014). The thresholds are provided in Table 2. 

 

 
4 The crest factor is the ratio between the peak pressure in a waveform and the average pressure over 1 second, i.e., the 
RMS pressure.  
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Table 2: ANSI-accredited (Popper et al. 2014) threshold criteria for mortality and potential mortal injury in 
fishes. 

Type of fish Mortality and potential mortal injury 

No swim bladder (particle motion detection) >219 dB SELcum or >213 dB peak 

Swim bladder is not involved in hearing (particle 
motion detection) 

210 dB SELcum or >207 dB peak 

Swim bladder involved in hearing (primarily 
pressure detection) 

207 dB SELcum or >207 dB peak 

 

There is a risk for mortality or potential mortal injury in fishes with swim bladders involved in hearing 
only. This risk is within 10m of the operating breaker. 

Conclusion 

The operation of the rock breaker will pose a risk of PTS and TTS within a maximum 1080m. This is 
based on conservative assumptions of the breaker operation.  

These predictions are quieter than for the blasting and PTS/TTS effects in marine mammals are 
substantially shorter in time. 

There is a risk of mortality or potential mortal injury in fishes with swim bladders involved in hearing. 
That risk is within 10m of the operating rock breaker. No mortality or injury risk was found for fish 
without swim bladders, or those whose swim bladders are not involved in hearing.  

Please contact me if you require any further information. 

Yours sincerely, 

 

 

Matt Pine, Ph.D. MASNZ.  
Principal 
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Appendix A  Source spectrum of the rock breaker 

 

 

  

 

 

 

Figure 2 Plot showing the source spectrum of the rock breaking. 
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Appendix B  PTS/TTS zones for marine mammals 

 

Figure 3 Contours showing the ranges within which the potential onset of permanent or temporary 
threshold shift (PTS or TTS) from the rock breaking is possible. The base map is bathymetry. 
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Appendix C Mortality and potential mortal injury zones for fishes 

 

 

Figure 4 Contour showing the range within which there is a potential risk for mortality or mortal 
injury from the rock breaking in fishes with swim bladders involved in hearing (primarily 

pressure detection). The base map is bathymetry. 

 

 



 
RC Application - Bluff Harbour Capital Dredging Proposal 
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Consulting Advice Note 

Date 13 August 2021 

From Jon Styles 

To Simon Beale 

Project Southport Capital Dredging Project 

Re Predicted airborne noise levels of rock breaker 

 

Styles Group have undertaken noise modelling to determine the noise levels associated with the use 
of a barge mounted hydro hammer rocker breaker (the rock breaker).  We understand that the rock 
breaker may be used as an alternative method or supplementary to, the drill and blast method 
assessed in Styles Group’s airborne noise assessment (the Assessment).  This advice must be 
read in conjunction with the assessment for a full understanding. 

The noise modelling has been undertaken to determine whether the airborne noise levels arising 
from the operation of the rock breaker can comply with the NZS 6803’s guideline limits for 
construction noise (the Project Noise Standards) when measured and assessed at the Bluff 
receivers. 

The rock breaker 

Styles Group have reviewed the rock breaker specifications provided by Daniel Smith Industries Ltd 
(the operator), which include manufacturer noise data for the IHC hydraulic power pack (P-250, F-
series) and Atlas Copco portable air compressor.  An indicative sketch of the rock breaker is 
displayed in Figure 2. 

Styles Group have liaised with the operator to understand the specific components and operation of 
the machine.  We note that the machine is significantly different in appearance and noise emissions 
to a typical hydraulic rock breaker.  The hammer and chisel will operate below water and will be 
structurally isolated from the above-water machinery to a significant degree. 

There are no relevant noise measurements available of the same or similar machinery operating 
partly underwater that we can use to predict the noise levels.  However, we have had extensive 
discussions with the operator and have determined that the airborne noise levels will be at least 
10dB lower than the same operation above water.  We expect that the actual reduction will be 
significantly greater than 10dB. 

The expected noise level has been used to create new computer noise level predictions for the 
activity. 
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Figure 1 Proposed rock breaker 

Area of works 

Figure 2 identifies the area of works where drilling and blasting may occur. This is also the area 
where the rock breaker may be used. 

 
Figure 2 Area of works  

 

Styles Group have assessed the “worst-case” noise emissions on the land-based receivers arising 
from the operation of the rock breaker operating continuously in the areas closest to the Bluff 
receivers and in meteorological conditions that enhance the propagation of noise towards Bluff.   

Area of dredging and drilling 
works where the rock breaker 

may be operated 
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Noise level predictions 

The highest predicted noise level arising from the rock breaker at any residential receiver is 58 dB 
LAeq. This comfortably complies with the Project Noise Standard of 70dB LAeq by 12 dB during the 
daytime (0730-1800).   

These predictions are generally consistent with or slightly quieter than the noise level predictions for 
drilling that are set out in the Assessment.  Drilling noise levels were predicted to be up to 60dB LAeq 
at the closest receivers.  

NZS 6803 recommends a guideline noise limit of 45dB LAeq for residential receivers during the night-
time period. Based on the noise level predictions we have undertaken, use of the rock breaker should 
be restricted to the daytime period, unless noise measurements are obtained to confirm the rock 
breaker can achieve compliance with the night-time noise limits.   

Conclusion 

Based on the conservative noise level predictions we have undertaken; the operation of the rock 
breaker will not exceed 58 dB LAeq at any residential receiver. The predicted noise levels comfortably 
comply with the Project Noise Standards by 12dB.  

These are indicative and conservative predictions.  We recommend that conditions of consent are 
sufficiently flexible to allow the rock breaker to be used at night if it can be demonstrated that 
compliance with the night-time noise limits is achievable.  This would be demonstrated by conducting 
noise measurements of the rock breaker during the day and in meteorological conditions that 
enhance propagation towards Bluff.   

We have reviewed the recommended noise-related conditions and have not identified any 
amendments that would be required to accommodate the use of the proposed rock breaker.  We 
recommend that the full condition set is reviewed to ensure that the rock breaker can be used. 

Please contact me if you require any further information. 

Yours sincerely, 
 

 

 

Jon Styles, MASNZ      
Director and Principal 
 


