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1.0 INTRODUCTION
The New Zealand King Salmon Company Limited (NZ King Salmon) is New Zealand’s largest salmon
producer. The company, and its predecessor companies, have been growing King Salmon in New
Zealand since the mid-1980’s. NZ King Salmon currently produces approximately 8,900 tonnes of
salmon per annum. It proposes to significantly increase its production, in order to meet rapidly
increasing export and domestic demand, by developing eight new salmon farms in the Marlborough
Sounds. This will have substantial direct and flow on effects for the economies of Marlborough,
Nelson, Tasman, and nationally, thereby supporting the economic and social wellbeing of the
community.
Although NZ King Salmon is a very small player on the international salmon scene (0.4% of total
global salmon production), its represents more than half of the world’s production of King Salmon
(sometimes referred to as Chinook Salmon). Currently, approximately 50% of the salmon produced
by NZ King Salmon is exported. It has an annual turnover well in excess of $100 million and currently
employs 468 staff.
NZ King Salmon has developed into a vertically integrated company, maintaining control of its
production from hatchery to marketing and sales of processed product. It operates three hatcheries,
eight salmon farms, four processing plants, and associated offices, depots and servicing facilities. In
addition, it has two proposed salmon farm sites currently under appeal.
The existing salmon farms are all located in the Marlborough Sounds (Ruakaka Bay, Forsyth Bay,
Waihinau, Otanerau, Te Pangu, Clay Point, and two small farms recently purchased in Crail Bay).
Two further salmon farms are currently under appeal and are located at White Horse Rock, Waitata
Reach1, and Melville Cove, Port Gore.
The hatcheries, which supply the salmon farms, are located in Takaka, Tentburn in mid-Canterbury,
and Waiau in north-Canterbury. The four factories that process the harvested salmon are located at
Tahunanui, Nelson. The company currently has sales and marketing staff based in Auckland,
Sydney, San Francisco and Tokyo (with a depot and processing facility also located in Sydney).
Additional detail regarding the history of NZ King Salmon, its facilities, employees and revenue can be
found in the NZ King Salmon Report attached to this Assessment of Environmental Effects (AEE) as
Appendix 2.
NZ King Salmon proposes to establish eight more salmon farms in the Marlborough Sounds at the
following locations, by way of proposed Plan Change and resource consent applications lodged with
the Environmental Protection Authority (EPA). This Plan Change and these eight resource consent
applications are addressed in this AEE.
Site No.
1
2
3
4
5
6
7
8

Site Name
Waitata
Kaitira
Tapipi
Richmond
Papatua
Kaitapeha
Ruaomoko
Ngamahau

Location
Waitata Reach, Pelorus Sound
Waitata Reach, Pelorus Sound
Waitata Reach, Pelorus Sound
Waitata Reach, Pelorus Sound
Pig Bay, Port Gore
Entrance to Tory Channel from Queen Charlotte Sound
Entrance to Tory Channel from Queen Charlotte Sound
Tory Channel

1

The White Horse Rock salmon farm in Waitata Reach is also the subject of a separate resource consent application to the
EPA to be considered concurrently with the Plan Change and resource consent applications addressed in this AEE. The White
Horse Rock site is zoned CMZ2 and consent is required as a Discretionary Activity. Accordingly, unlike the other eight sites, a
plan change is not required in respect of this site before an application can made for a resource consent.
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The locations of the Plan change and resource consent sites for the proposed salmon farms are
shown on the maps in Appendix 1. The maps also show:
a. The locations of the existing salmon farms operated by NZ King Salmon; and
b. The locations of two additional salmon farms that have been applied for under the Resource
Management Act and are now before the Environment Court (at White Horse Rock, Waitata
Reach, and Melville Cove, Port Gore).
The proposed White Horse Rock salmon farm in Waitata Reach is also the subject of a separate
resource consent application to the EPA to be considered concurrently with the Plan Change and
resource consent applications listed above and addressed in this AEE. The White Horse Rock site is
zoned CMZ2 and consent is required as a Discretionary Activity. Accordingly, unlike the other eight
sites, a plan change is not required in respect of this site before an application can made for a
resource consent.
NZ King Salmon’s market is evenly split between New Zealand and overseas. It sells a premium
product and the demand is steadily increasing both in New Zealand and in the overseas markets. The
existing farms have reached their production capacity and so this application for new marine farming
space would meet this continuing increase in market demand.
One of the strengths of NZ King Salmon from a market perspective is its ability to produce fish year
round that are consistent in quality and size. Recognition of the various attributes of each of the farm
sites, and managing these sites in conjunction with one another is an important aspect that
contributes to the company’s ability to achieve consistent production. The additional marine farming
space would enable NZ King Salmon to better integrate its operation as a whole by spreading
production across a larger number of the sites according to their water current flows and
temperature/depth profiles.
As detailed in Chapter 3.0 of this AEE, NZ King Salmon seeks to change the Marlborough Sounds
Resource Management Plan (MSRMP) by zoning the above locations for salmon farming, and is also
applying for resource consents to establish and operate the farms on each of those locations. The
purpose of this document is to provide an assessment of the environmental effects (AEE) associated
with the eight proposed salmon farms and associated activities, which could establish if the Plan
Change is successful, and to assess the particular salmon farm proposals included in the resource
consent applications. This assessment should be read in conjunction with the proposed Plan Change
document and the Section 32 Evaluation.
There is a large number of very detailed reports that support this AEE. This includes a report from NZ
King Salmon (Appendix 2) which provides background information regarding the applicant company
and an overview of its operations. There are then 18 specialist assessment reports, ranging from
assessments of effects on the physical and biological environment through to economic effects for the
community.
The primary purpose of this AEE is to provide a “road-map” to these various reports. It briefly
summarises the findings found in those reports and points to areas of detailed assessment where
considered necessary.
The following reports are attached in full to this summary AEE document:
Appendix 1

Maps and Plans

Appendix 2

NZ King Salmon Report

Appendix 3

Economics Report (prepared by m.e. market economics)

Appendix 4

Seabed Report and Site-Specific Deposition and Benthic Effects Appendices
(prepared by Cawthron Institute)

Appendix 5

Water Column Report

(prepared by Cawthron Institute)
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Appendix 6

Copper and Zinc Effects Report (prepared by Cawthron Institute)

Appendix 7

Biosecurity Report (prepared by Cawthron Institute)

Appendix 8

Pelagic Fish Report (prepared by Statfishtics and T. Dempster, Melbourne University)

Appendix 9

Marine Mammals Report (prepared by Cawthorn and Associates)

Appendix 10

Seabirds Report (prepared by National Institute of Water & Atmospheric Research Ltd
(NIWA))

Appendix 11

Disease Risk Report (prepared by DigsFish Services)

Appendix 12

Artificial Lighting Report (prepared by Cawthron Institute)

Appendix 13

Landscape Report (prepared by Boffa Miskell Ltd)

Appendix 14

Terrestrial Ecology Report (prepared by Boffa Miskell Ltd)

Appendix 15

Noise Report (prepared by Marshall Day Acoustics)

Appendix 16

Recreation Report (prepared by Tourism Resource Consultant)

Appendix 17

Heritage Report (prepared by Heritage Works)

Appendix 18

Iwi Interests Report (prepared by Heritage Works)

Appendix 19

Navigation Report (prepared by David Walker)

Appendix 20

Structural Engineering Report (prepared by OCEL Consultants NZ Limited)

Appendix 21

House Location Plans and Schedules

Appendix 22

Greywater Report (prepared by Cawthron Institute)
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2.0 RATIONALE FOR PROPOSAL
2.1 Global Demand and Growth Potential2
There is increasing global demand for quality fish protein. World population growth projections
support significant increased demand for food, including all types of protein. Seafood is anticipated to
continue to form a substantial proportion of global protein consumption. Additional production of
seafood is required to meet this growing demand, which will not be able to be met by wild fish
capture. Production of seafood protein is projected to need to increase by 14% between 2008 and
2020 to simply maintain current per capita consumption of seafood (without allowance for switching
protein source as other sources either become scarce or less desirable).
The Food and Agriculture Organisation of the United Nations (FAO) anticipates that, by 2020, 18
million tonnes of extra seafood will be required to maintain current global consumption (40 million
tonnes by 2030). FAO also predicts that aquaculture will increase from 42% to 58% of global seafood
production by 2020. Much of the increased demand is expected to come from existing markets and
the emerging economies of Asia. This alone will result in steadily increasing salmon prices, as
increased demand cannot be met by wild capture3 (an annual increase in prices of 2.2% by 2020 is
anticipated).
Global production of food fish from aquaculture has increased rapidly since the mid 20th century. FAO
reports that global production from aquaculture of fish for human food consumption was 52.5 million
tonnes in 2008, compared with one million tonnes in 1950. This rate of increase is three times that of
world meat production in the same period. Of this total aquaculture production, globally diadromous
fish (such as salmon) make up only 6.3% of the total tonnage (in 2008) and this production is
dominated by Atlantic salmon (44%).
In the global market, growth of salmon consumption has been rapid and is likely to continue.
Production is growing at a similar rate to consumption, with global farmed salmon a key component of
this production. As stated above, the global salmon market is dominated by the production of Atlantic
salmon (around 90%) with the global production of King Salmon (sometimes known as Chinook
salmon) equating to less than 1% of the global salmon market. New Zealand is the largest supplier of
farmed King Salmon, which currently commands a premium price well above the price for Atlantic
salmon. NZ King Salmon itself produces well in excess of 50% of the total farmed King Salmon sold
globally.
NZ King Salmon currently sells product into 13 countries, with particular focus on the four key markets
of New Zealand, Australia, Japan and North America. The New Zealand market currently accounts
for approximately 50% of total sales with a rapid growth rate (approx 7-12% per annum). The
remaining production is exported with the other three key markets accounting for approximately 15%
each of total export volume, the other 5% to countries in South East Asia, the Pacific, the Middle East
and Europe (as shown in Figure 2.1). A key focus for NZ King Salmon is to continue to strengthen
and grow its existing four strong markets. King Salmon is also about to diversify some risk by
operating in multiple markets.
NZ King Salmon’s growth is largely being driven by global demand or ‘pull’, rather than product ‘push’.
Demand for NZ King Salmon’s premium product is steadily increasing, and existing farms have
reached their production capacity. As a result, supply constraints have become an issue. To meet the
increased demand for product over the past two years, some fish were harvested early. This had
negative consequences with some customers where expectations were not met due to the smaller
size of the fish. This was not a sustainable approach.

2
3

For further details refer to the NZ King Salmon Report in Appendix 2
Globally wild capture fisheries are mostly at or above sustainable exploitation levels.
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Other 6%
Japan 13%

North America
11%

New Zealand 53%

Australia 17%

Figure 2.1: Key export markets as a percentage of total sales as at 2011 (approximate).
The development of new water space is critical for meeting customer demand within the higher value
niche market NZ King Salmon has established. Additional farms will enable NZ King Salmon to
remain market led and focused, with the ability to supply the fish and portion sizes all year round, ondemand. Current constraints on production capacity limit involvement in particular product lines and
and since the first quarter of 2011, NZ King Salmon has been unable to meet current customer
demands.
In addition to meeting customer demand, new water space would enable NZ King Salmon to further
minimise the environmental footprint of its salmon farming by spreading production across the sites
according to their water current flows and temperature/depth profiles.
The additional sites would also enable NZ King Salmon to take a conservative, bio-secure approach
to farming across all its farms, which would place constraints on production at each site. New
Zealand is currently unique to other salmon farming countries in that diseases are not an issue.
However, the proposed sites, located in three separate geographical areas, would enable NZ King
Salmon to operate using three bio-secure areas, with single year class fish at each farm.

2.2 Opportunities for Expansion4
Aquaculture is an important and growing contributor to the New Zealand economy, with exports of
$380 million in 2009. Aquaculture has been identified as a priority growth sector by successive
governments, with a current goal of becoming a $1 billion industry by 20255.
NZ King Salmon is well placed to expand production to enable the company to meet customer
demand for its premium salmon product. The company has a proven performance record in the
farming, marketing and sales of King Salmon. It is continually evolving its understanding of salmon
farming and adjusting farm management practices. If NZ King Salmon is unable to take advantage of
the current consumer demand, the opportunity will be lost to international competitors reducing not
only revenue gains to NZ King Salmon, but also significantly impacting on national and regional
economic benefit.

4
5

For further details refer to the NZ King Salmon Report in Appendix 2
The New Zealand Aquaculture Strategy. 2006.
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NZ King Salmon currently produces 8,900 tonnes of salmon annually (pa). The company target is to
double its production to 15,000 tonnes pa by around 2015, with the ability to expand beyond this by
2020 based on current demand forecasts. If all eight proposed and the existing farms were able to be
developed to their maximum levels, NZ King Salmon has projected a maximum salmon production of
30,000 tonnes pa. Despite identifying market demand to this level, there would be limitations to
achieving this level of production, based on company operating “best practice” principles in relation to
consolidated farm management and biosecurity. It is likely that NZ King Salmon will move to take a
conservative biosecure approach to its operations in the future, which will place constraints on
production. If NZ King Salmon operated using three bio-secure areas, with single year class fish at
each farm, the production levels for the existing and proposed eight new farms (plus the two farms
that are under appeal), would reach approximately 21,000 tonnes pa by 2020.
The NZ King Salmon Board of Directors has approved an expansion plan for the eight additional sites,
including the investment and major infrastructure required to achieve the production capacity. This
investment will need to include:
• Establishment of the eight proposed farm sites (approximate CAPEX of $4.5m per farm);
• Increased production capacity. When total volume exceeds 15,000 tonnes (and dependent
on the product mix) NZ King Salmon will transfer some primary processing to Marlborough,
either by contract processing or through a company-owned facility (approximate CAPEX to
build a company-owned facility, with specialist technology, of $8-10m (subject to land location
and price));
• Development of additional hatchery capacity across each of NZ King Salmon’s current
hatchery sites (costs will depend on the technology utilised, as re-circulation technology likely
to be required).
The final implementation programme for the development of the proposed eight sites will need to be
based on the individual consent conditions for each site. NZ King Salmon proposes the staged
development of each farm - starting with an initial conservative feed and production level, and only
progressing development at each farm when environmental monitoring shows that the farm is
operating within the environmental quality standards of its consent. This will determine the number of
fish per farm and the feed loadings, and hence this will drive the timing and requirements for ongoing
infrastructure development6.

6

For further details refer to the NZ King Salmon Report in Appendix 2
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3.0 THE PROPOSAL
3.1 Introduction
A total of eight new salmon farm sites are proposed by the applicant (NZ King Salmon). These eight
sites are shown on the plan contained in Appendix 1 and have been subject to a thorough
assessment of environmental effects needed for this Plan Change and resource consent application
process. The site selection process is detailed in Chapter 4.0 of this AEE.
The eight sites are proposed to be included in the Marlborough Sounds Resource Management Plan
(MSRMP) by way of a Plan Change. A full copy of the Plan Change is included with the application
documents. A summary of the proposed Plan Change is included in Section 3.2 of this Chapter.
NZ King Salmon has also lodged applications for resource consents to establish salmon farms, and
undertake salmon farming, at each of the proposed sites. These applications will be considered and
heard concurrently with the Plan Change application. A summary of the resource consent proposals
for each site is included in Section 3.3 of this Chapter.
The proposed design, layout and operation of these eight farms are described in Sections 3.4 – 3.7 of
this Chapter. Many facets of the salmon farming operation will be the same for each farm although a
degree of operational flexibility is needed so as to respond to any local conditions and to respond to
demands from the wider operation. For example, some sites will be harvested or stocked at different
times and rates depending on the local conditions and the conditions of the other sites. As noted in
Chapter 1.0, the intention is to treat the operation as an integrated whole.
NZ King Salmon has operated its existing farms over many years and the proposed design, layout
and operation of the proposed farms are a reflection of that experience. In saying that, it is expected
that the farms will continue to evolve and be refined. Further discussion of the history and evolution
of the existing operation that has lead to the current proposal is found in the NZ King Salmon Report
attached in Appendix 2.

3.2 Plan Change
The Plan Change introduces new explanation, policies, methods, zoning and rules to the MSRMP, in
order to recognise and provide for the expansion of salmon farming at the 8 sites.
The sites are all currently zoned Coastal Marine Zone 1 (CMZ1) in the operative MSRMP. In this
zone, new marine farming is prohibited. The proposed Plan Change creates a new Zone which
provides for the marine farming of salmon – Coastal Marine Zone 3 (CMZ3). It changes the zoning at
the eight sites from CMZ1 to CMZ3. Each of the CMZ3 Sites (the Plan Change Sites) will be shown
on the Planning Maps, with additional details being shown on plans of the sites in a new appendix to
the MSRMP (Appendix D3).
The plan change alters the activity status of marine farming at each of the new CMZ3 sites from
Prohibited (under the CMZ1) to Controlled Activity, provided Standards and Terms are complied with.
While consent is required for a Controlled Activity, the Council must grant consent and is limited in its
ability to impose Conditions. The proposed CMZ3 provisions contain Standards and Terms that need
to be complied with for Controlled Activity status, and also the matters that can be addressed by
Conditions imposed on Controlled Activity consents.
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The following is a brief explanation of the proposed Plan Change Rules:
Site Locations
Each CMZ3 Site will be identified on the Planning Maps, showing its individual Site Number and
Name:
Site 1
Waitata
Site 2
Kaitira
Site 3
Tapipi
Site 4
Richmond
Site 5
Papatua
Site 6
Kaitapeha
Site 7
Ruaomoko
Site 8
Ngamahau
CMZ3 Site Areas
Each CMZ3 Site will be 16.5 ha in area, except for:
Site 5
Papatua – 91 ha (This site is to be farmed using a rotational fallowing strategy, such
that a small proportion of the site will be used by salmon farm cages at any one time)
Site 7
Ruaomoko – 14.1 ha
Cage Area Boundaries
Plans showing each of the CMZ3 Sites will be included in a new Appendix D3. A Cage Area
Boundary will be shown within each Site, where the salmon farm cages must be located. The Cage
Area Boundaries contain 3.5 ha for each of the Sites, except for:
Site 5
Papatua – 4 times 6.7 ha. The Papatua Site will be shown as four rectangular blocks,
each containing Cage Area Boundaries of 6.7 ha.
Site 7
Ruaomoko – 2.1 ha
Activities within the CMZ3 Sites
All activities associated with Marine Farms and Marine Farming will be provided for as a bundle of
Controlled Activities within the CMZ3 Sites, provided the Standards are complied with. The following
activities are provided for:
a. All structures, activities in the coastal marine area, occupation of the common marine and coastal
area, disturbance of or damage to the foreshore or seabed, deposition on the foreshore or
seabed, and other ancillary activities and structures, associated with marine farms and marine
farming;
b. All discharges to water or air associated with marine farms and marine farming, but excluding the
discharge of human sewage;
c. The taking and use of coastal water associated with marine farms and marine farming.
This is a departure from the current definition of “marine farm” and ”marine farming” in the operative
MSRMP. This is specifically for the purposes of the rules in the proposed CMZ3. Currently it is not
clear what activities are included within these definitions in the operative MSRMP. There is potential
for confusion as to which aspects of marine farming activities are included within these definitions
(and their associated rules) and which are separately provided for by way of other activities (and their
rules) such as those relating to structures, discharges, occupation of the coastal marine area. The
proposed bundling of activities within “marine farms and marine farming” for the CMZ3 is intended to
clearly state the activities provided for within the proposed controlled activity rules, and enable all
relevant aspects of the salmon farms and salmon farming to be considered together,
While all activities associated with the marine farms and marine farming will occur within the CMZ3,
some effects arising from the activities may be experienced beyond the boundary of the CMZ3. For
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example, the marine farms will be able to be seen and heard from beyond the boundary of the CMZ3,
and some waste material will travel beyond the boundary of the CMZ3.
A range of other activities are currently permitted in the Coastal Marine Zones, provided Standards
are complied with, and these will continue to be provided for within the CMZ3, including:
•
•
•
•
•
•
•
•

Navigation aids and beacons;
Public information signs;
Monitoring;
Recreational activity;
Stormwater discharge;
Taking and discharge of coastal water;
Use of surface water by ships and other vessels;
Navigation and mooring by ships.

CMZ3 Standards
Standards will be included for Controlled Activity marine farming in the CMZ3, including:
a. Marine farming is limited to the farming of salmon.
b. All salmon reared must be from roe sourced in New Zealand.
c. All salmon farm cages (other than temporary cages for transferring salmon to or from the Site)
must be located within the Cage Area Boundaries.
d. The maximum area of salmon farm cages within any CMZ3 Site (other than temporary cages for
transferring salmon to or from the Site) is limited to 1.5 ha, except for:
Site 5
Papatua, where the maximum area is 1.26 ha, with no more than 0.63 ha of cages
within any one Cage Area Boundary; and
Site 7
Ruaomoko, where the maximum area is 0.75 ha.
e. Within any CMZ3 Site, there can be no more than one building, with a maximum footprint of
280m2.
f. The maximum height of any building or structure is 7.5m above mean high spring tide (This is an
existing Standard – see below).
g. The maximum annual feed discharge within each CMZ3 Site is:
Site 1
Waitata
6000 tonnes
Site 2
Kaitira
6000 tonnes
Site 3
Tapipi
5000 tonnes
Site 4
Richmond
4000 tonnes
Site 5
Papatua
5000 tonnes
Site 6
Kaitapeha
4000 tonnes
Site 7
Ruaomoko
6000 tonnes, except that the combined maximum annual feed
discharge for Site 6 Kaitapeha and Site 7 Ruaomoko is 8000 tonnes
Site 8
Ngamahau
4000 tonnes
Existing Standards
Existing standards for permitted and controlled activities in all the Coastal Marine Zones will also
continue to apply. These include standards relating to:
a. Height – see Standard 35.1.1.1
b. Public Safety – see Standard 35.1.1.2
c. Lighting and Glare – see Standard 35.1.1.3
d. Noise – see Standard 35.1.1.4 a (an amendment to the Noise Rules is proposed)
e. Hazardous Substances – see Standard 35.1.1.6
f.
Stormwater Discharges – see Standard 35.1.2.7
g. Take and Discharge of Coastal Water – see Standard 35.1.2.8
h. Disturbance of Foreshore and Seabed – See Standard 35.1.2.11
i.
Signs – see Standard 35.1.2.12.
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Matters for Control (in relation to Conditions on Consents)
The Council will be able to impose conditions on Controlled Activity consents for marine farms and
marine farming, in relation to matters to the following matters which will be specified for the CMZ3:
a. Duration of the consent;
b. Information and monitoring,
c. The administrative charges payable;
d. The circumstances under which consent conditions may be reviewed;
e. The layout and positioning of the marine farm structures to ensure continued reasonable public
access (including recreational access) in the vicinity of the marine farm;
f.
The specific location, extent and nature of disturbance to the foreshore and seabed from the
anchoring systems, and the management of the effects of that disturbance;
g. The structural safety and security of the proposed structures and anchoring systems;
h. The management of any adverse effects from the proposed structures, nets, vessels, anchoring
systems and lighting systems on the following:
•
navigational safety, including the layout and positioning of the marine farm structures and
the provision of navigation warning devices and signs;
•
visual amenity values, including the colour, reflectivity and external finish of buildings and
structures;
•
marine mammals, pelagic fish and seabirds.
i.
The management of any adverse effects from the discharges to coastal water, as follows:
•
The management of the effects from seabed deposition and changes to water quality;
•
The management of ecological effects, including cumulative effects, relating to the proximity
of ecologically important marine habitats;
•
Environmental standards against which the ecological, water quality and bed deposition
effects of the discharges are monitored and evaluated;
•
Provision for staged increases in the scale of feed discharges and for monitoring of the
effects of each stage against environmental standards;
•
Adaptive approaches to the management of effects from feed discharges, including
provision for changing feed discharges and/or other mitigation or remedial measures where
evaluation of the results of monitoring shows that environmental standards are exceeded;
j.
The management of biosecurity and disease risks;
k. The management of any adverse effects from the use of submerged artificial lighting within the
marine farm;
l.
Best management practices in relation to:
•
shark and marine mammal interactions with the marine farm
•
waste materials and debris from the marine farm;
•
the storage and use of fuels and oils on the marine farm;
m. The management of the emission of noise from the marine farm in order to ensure that the noise
limits are achieved
n. The management of any adverse effects from discharges to air from diesel- and petrol-powered
generators and equipment;
o. The management of any adverse effects from the taking, use and discharge of coastal water
necessary for undertaking the marine farming activity.
Non-compliance with the Standards
Permitted and controlled activities which do not comply with the existing standards in the Coastal
Marine Zones will remain to be considered as discretionary activities.
Marine farms which do not comply with the new standards for the CMZ3 will be non-complying
activities.
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3.3 Resource Consents
NZ King Salmon also seeks resource consents for a salmon farm and for salmon farming at each of
the proposed CMZ3 Sites, to be considered concurrently with the Plan Change application. All
aspects of a salmon farm and salmon farming that come within “Marine Farms and Marine Farming”
as described for the proposed CMZ3 are sought at each site, as described in more detail below
(except where stated otherwise).
Location plans for each of the proposed resource consent applications, showing the proposed Plan
Change Sites as well as the proposed salmon farm cages, are contained in Appendix 1.
The following activities are proposed to be undertaken at each site (unless otherwise stated):
a. The development of a salmon farm and the undertaking of all activities associated with salmon
farming (details of the proposed design, layout and operation of these eight farms are described
in Sections 2.4 – 2.6 below).
b. All salmon reared will be from roe sourced in New Zealand.
c.

A term of 35 years will be sought for all the resource consents.

d. A maximum of 1.5 ha of salmon cages on each site (other than temporary cages for transferring
salmon to or from the site), other than;
Site 5
Papatua - 1.26 ha
Site 7
Ruaomoko - 0.75 ha.
e. All salmon cages will be located within the Cage Area Boundaries (as shown in the Plan Change),
other than temporary cages for transferring salmon to or from the Site. There will be progressive
development of each Site over time, up to a maximum of eight cages on each Site (ten at
Papatua and four at Ruaomoko). The first cages will be started at (or at a measured distance
from) one end of the Cage Area Boundary for each Site (apart from Papatua) and some cages will
always remain against that Boundary (i.e. the number of cages at the Site will expand and/or
contract from the other end of the row of cages).
f.

Salmon cages on all Sites (except Papatua) will be steel framed cages (40m x 40m), similar to
those currently located on NZ King Salmon’s Te Pangu and Clay Point farms.

g. Cages at the Papatua Site will be round plastic circle cages (40m diameter). This Site will be
divided into four rectangular blocks (running NW-SE). A maximum of two rows of five cages (one
row in each of two blocks) will be established at the Papatua Site, with the cages being able to be
moved within, and between, the blocks, in order to ensure the required environmental standards
for seabed deposition are achieved.
h. There will be one building (on a floating barge), with a maximum footprint of 280m2 and maximum
height of 7.5m, at each farm, except for Ruaomoko (which will share the building at the Kaitepeha
site); and Papatua (which will not have a building).
i.

Proposed farm layout plans for each Site are contained in Appendix 1. These show the location
and layout of the cages and the location of the building/barge relative to the cages. Engineering
details for the anchoring systems securing the cages and barge to the seafloor are provided in the
Structural Engineering Report (Appendix 20).

j.

The following colours are specified for the cages, netting, the building and other structures:
• Karaka green or similar dark colour for the building and all features (such as drain pipes) on
the building;
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•
•
•
k.

Dark recessive colours for all exterior, above-water metal structures (other than the surface
of walkways) associated with the fish cages structures;
Black or dark coloured above-water netting
Curtains to be provided in the accommodation building windows and which are to be a dark
coloured fabric.

For each proposed Site, initial feed discharge levels (in tonnes per annum) are specified in Table
3.1 below. Subject to the outcomes of monitoring, the feed discharge and associated salmon
production levels will be progressively increased up to the maximum feed discharge levels
specified in the Plan Change. However, achievement of the maximum feed discharge level for
each farm will be dependent on ongoing achievement of the environmental standards.
Table 3.1: Site number, site name, initial and maximum annual feed discharges, and
incremental feed discharge steps

Site no.

Site name

Initial Feed
Discharge (tonnes
per annum)

Incremental Feed
Discharge Steps
(tonnes per annum)

Maximum Feed
Discharge (tonnes
per annum)

1

Waitata

3000

1000

2

Kaitira

6000

3000

1000

3

Tapipi

6000

3000

1000

4

Richmond

5000

1500

500

5

Papatua

4000

6

Kaitapeha

3000

ɸ
500

5000

7

Ruaomoko

2000†
3000†

1000

4000#
6000#

8

Ngamahau

1500

500

4000

† Except that the combined initial annual feed discharge for Site 6 Kaitapeha and Site 7 Ruaomoko shall
be 4500 tonnes
# Except that the combined maximum annual feed discharge for Site 6 Kaitapeha and Site 7 Ruaomoko
shall be 8000 tonnes
ɸ To be determined following each rotation and fallowing cycle

l.

Monitoring requirements and timeframes for assessing the performance of each farm against
environmental standards relating to benthic deposition effects are set out in Chapter 7.0 of this
AEE. The staged increases in the scale of feed discharges for each farm will be linked to the
ongoing monitoring of the effects of each stage against the environmental standards.

m. Navigational lights and other warning devices are specified in the Navigation Report (Appendix
19). These are consistent with those currently provided on NZ King Salmon’s existing farms, but
are subject to the separate approval of the Council’s Harbourmaster.
n. Management measures for the management of seabirds, marine mammals, biosecurity, disease
risks and other effects are set out in Chapter 7.0 of this AEE.

3.4 Design and Layout
3.4.1 Introduction
Each site is to consist of a footprint that is sufficient to accommodate the following:
a. A series of rectangular steel or round plastic cages to hold the salmon;
C09141B3_AEE_Complete_FINAL_20110929.docx
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b. Floating steel or plastic structures supporting the grower and predator nets, with associated
walkways to allow access to each cage (around, and sometimes over, the cages). Round plastic
cages do not have interconnecting walkways as they are serviced by boat;
c.

Netting and fencing – these include the grower nets in the cages, bird netting over the top of the
cages, and predator exclusion nets and barriers around the perimeter and underneath each site;

d. Moorings and screw anchors – these extend well beyond the extent of the surface facilities, but
will be contained within the Plan Change Site;
e. A 280m2 building on a barge that provides accommodation for shift staff as well as offices, feed
storage and workshop facilities --- the two-storey barge will not exceed 7.5m in height; and
f.

A small transportable mortalities container – a sealed container located on a small floating
platform generally attached to the farm to contain dead fish collected on an ongoing basis; and

g. Temporary service barges and other transient structures, such as floating platforms, that may be
required from time to time. This includes a harvest barge –generally a dumb barge that sits
alongside the farm for the duration of the harvests scheduled for that farm. It has a forklift and
hydraulic crane and stores harvest bins.
Each site will also have navigational lighting, barge lighting; and underwater lighting for controlling fish
growth and maturation.
Proposed farm layout plans are contained in Appendix 1. Photographs of NZ King Salmon’s existing
farms are included NZ King Salmon’s Report in Appendix 2. These show the cages and associated
bird and predator nets, as well as the building on a floating barge.
The dimensions of each individual salmon farm are described in Table 2.2 below.
Table 3.2: Site number, site name, site footprint, cage area and approximate cage numbers and
sizes
Site

Site

No.

Name

1

Waitata

2

Kaitira

3

Tapipi

4

Richmond

6

Kaitapeha

8

Ngamahau

5

Papatua

7

Ruaomoko

Site Footprint

Cage Area

Approximate Cage Numbers &

Boundary

Sizes

600m x 275m = 16.5 ha

100m x 350m =
3.5 ha

8 @ 40m x40m are proposed for
resource consent
Site could also accommodate (for
example):
14 @ 30m x30m cages, or
One line of five plastic circle cages

91 ha in total divided into
four “blocks” of 22.75 ha
each

480m x140m =
6.7 ha (x 4)

Two blocks used at any one time. Each
block has five cages @ 40m diameter =
0.63 ha giving a total of 1.26 ha

60m x 350m =
2.1 ha

4 @ 40m x 40m are proposed for
resource consent
Site could also accommodate (for
example):
7 @ 30m x30m cages, or
One line of five plastic circle cages

600m x 235m = 14.1 ha

Rectangular, steel cages are proposed in the resource consents at all sites other than Papatua. At
Papatua round, plastic cages are proposed. As set out in the table above, the footprint of the
C09141B3_AEE_Complete_FINAL_20110929.docx
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Papatua site is large, but the total cage area (1.26 ha) is similar to the “standard” sites (1.5 ha). This
is because only a maximum of two blocks will be used at any one time, as shown on the farm layout
plan in Appendix 1. Plastic cages are being used because a rotational fallowing strategy is proposed
at Papatua, and the plastic cages will be considerably easier than steel cages to tow between the
blocks and re-anchor in positon. As discussed in Chapter 6.0, the cages need to be rotated at this
site in order to adequately manage the effects of sediment deposition on the seafloor below the
cages.
As shown on the table, the Ruaomoko site will only contain half the number of the steel cages. This
site is smaller for navigation reasons and is again discussed in more detail in Chapter 6.0.
Details of the operational strategies at each site are contained in the Site-Specific Deposition and
Benthic Effects Reports attached as appendices to the Seabed Report in Appendix 4.

3.4.2 Cages, Fences and Netting
The proposed steel sea cages will comprise a floating structure which consists of a perimeter of
spirally welded steel pipe that is divided into sections, or individual cages, using the same steel pipe.
Typically the steel cages will have a walkway attached to the top of the cage structure, with
associated handrails attached to the walkway. It is possible that suspended walkways across the
centre of the cage could be installed.
The round, plastic cages are lighter and will have no walkways or at least only limited walkways
around each cage.
Nets are attached to each cage structure to enclose an area of sea for the salmon to live in. These
are called grower nets. The grower nets are suspended down some 20m from the tubular pipes. The
nets are made of nylon and the diamond shaped mesh varies from 12.5mm to 35mm across in size.
In order to contain smolt when they are first introduced, a smaller mesh size is used and as fish grow
they are transfer fish to a grower net with a larger mesh size. The variable mesh sizes are designed to
be small enough to keep the salmon contained, but large enough to allow adequate water flow to
replenish dissolved oxygen levels in the cage and flush waste from the cages. The grower nets are
cleaned frequently and changed as required.
As for the existing farms, a combination nylon/polyethylene netting is proposed to surround a whole
farm structure to prevent, as far as possible, seals and sharks from preying on the salmon. About
20,000m2 of netting is needed for an eight cage farm, with a mesh size ranging from 100-120mm.
The nets would extend up to approximately 2m above the water line around the perimeter of the
cages as shown in the photographs in Appendix 2. The nets are tensioned off the mooring anchors to
prevent the seals pressing against the net containing the salmon.
The underwater predator netting is proposed to be treated with copper-based antifouling paint that,
together with cleaning, ensures fouling does not restrict the flow of water through the grower nets.
Notwithstanding this however, NZ King Salmon is currently undertaking trials at several of its existing
salmon farms, as part of its strategy of working towards reducing, and ultimately discontinuing, the
use of copper based antifouling on its predator nets wherever possible.
Predator nets are considered the most effective method of excluding seals and other predators, and
they have the added advantage of distancing the fish from the predators, thereby reducing stress in
the fish.
Each salmon cage is also proposed to be covered by a bird net, which acts to prevent seabirds,
particularly gannets, from diving for the farmed fish. The proposed nets are black polyethylene and
while generally effective, birds are still observed over the farm. Previous investigation work has
shown a 47.5mm mesh size is most effective.

3.4.3 Mooring Systems
The proposed farm layout plans in Appendix 1 shows a series of mooring ropes connecting to screw
anchors that are hydraulically driven into the seabed. These anchors consist of an approximately
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800mm diameter steel auger which has an anchor plate. Additional details of the anchoring systems
are contained in the Structural Engineering Report for each Site in Appendix 20.
The proposed mooring ropes are made of polypropylene. They will be typically 40mm in diameter
and will connect the anchors to the chains, which in turn connect to shackles on the cages. The chain
enables the line length to be adjusted to the appropriate tension depending on the strength of the
current.
The anchors need to be located a sufficient distance from the structures so the mooring ropes can
provide adequate tension to hold the farm securely in place. This is the reason why salmon farm
consents are typically for an area approximately ten times greater than the area covered by the
surface structures alone.

3.4.4 The Main Barge
The main barges provide an accommodation building for shift staff, offices, feed storage and
workshop facilities. Some barges are to be attached directly to the cage structure and that will be
done by using round metal pipes, called ‘stiff arms,’ with wire strops at the end.
A proposed typical barge holds a floating two-storey building that is approximately 280m2 in size: a
photograph of an existing barge is included in the NZ King Salmon Report in Appendix 2. The lower
floor houses a large feed storage area, feeding equipment, workshop, freshwater holder tank, shower,
diesel storage and a generator room. The upper level houses staff accommodation and offices. The
staff accommodation includes a staff kitchen area, shift worker bedrooms, a shower and a toilet. The
office includes an area to monitor the feeding of the salmon.
Rainwater from the roof of the building and from other structures runs directly off into the sea.
Freshwater will be delivered to the holding tanks on the barge via a tank, carried by a barge to the
farm.
Grey water is proposed to be discharged directly into the sea and this will not exceed 500m3 per day.
Grey water is the water that is discharged after the use of showers and basins, or from the kitchen
and laundry areas. Further details regarding the proposed greywater discharge are contained in the
Greywater Report in Appendix 22.
Black water, or sewage, is contained in tanks on site, and regularly collected by Marlborough Waste
Collection via barge.
As shown on the farm layout plan in Appendix 1, the main barge will need to be secured with its own
mooring lines and anchors unless it is secured directly to the steel cages. The barges cannot be
secured to the plastic cages or to the steel cages on sites that are more exposed to potentially rough
sea conditions. In these situations staff will move between the barge and the cages by boat.
While typically each site will have its own barge, the resource consent applications propose that
Kaitapeha and Ruaomoko salmon farms will share a single barge and no barge is proposed in the
resource consent application for the Papatua site).

3.4.5 Lighting
Three forms of lighting are proposed for the salmon farms, as follows:
a. Navigation lights for safety purposes;
b. Internal lights in the building barge for staff and floodlight on the barge exterior to enable staff to
enter the cage area safely at night if required; and
c.

Underwater lighting in the cages to manage the maturation of the salmon.
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These are discussed in turn.
The navigation lights are subject to the separate approval of the Council’s Harbourmaster under the
Maritime Transport Act 1994. However, subject to his approval, the navigational lighting is proposed
to be designed in the same way as for the existing farms. There will be six lights. Four of them will
be located on the four corners of the cage structure and two in the centres of the longest side of the
cage structure. The lights are to be higher than one metre above the surface of the water.
The lights are to be coloured yellow and will flash five times every 20 seconds with the interval
between the flashes being no more than one second. The length of each flash is also to be no more
than one second. It is proposed to synchronise the flashing of the navigation lights both within each
farm and also between those nearby farms.
The lights are to be solar powered and are designed to have a visible range of at least one nautical
mile.
The floating building barge will contain standard internal lights, similar to a dwelling. The exterior
floodlight would only be switched on when staff need to enter the cage area at night. When required
by the Harbourmaster, barges will have navigation lighting installed to the standard required by the
Marine Transport Act 1994.
Underwater lighting is presently used in the salmon cages at the existing Clay Point and at Te Pangu
salmon farms. The use of underwater lighting is common practice in salmon farming overseas
because it increases production and also reduces the risk of maturation of the salmon prior to harvest.
Salmon that mature prior to harvesting have no market value.
Research is also indicating that the placement of lights at depth, instead of at the surface, also assists
in distributing the fish throughout the cage which therefore reduces the potential for crowding and
associated stress on the salmon.
Currently at Clay Point an array of 1000 watt halogen bulbs are suspended either in a circular pattern
or along two parallel lines in the 30m x 30m cages. On-going trialing is occurring as to the most
effective depth and configuration of the lighting.

3.5 Operation
3.5.1 Getting Salmon to the Farms
The salmon farms receive young salmon from the hatcheries during spring and autumn. They arrive
as ‘smolt’. This is the stage where the young salmon are physiologically able to adapt to seawater
and would naturally first begin their migration from fresh water to the sea.
The smolt are transferred to a custom-made truck and trailer unit and transported to Picton or
Havelock. The truck and trailer units are then loaded onto a barge and taken to the farms. During this
journey salt water is added to the tanks to help the smolt acclimatise to the seawater. Once the truck
and trailer units arrive at the farm the smolt are discharged directly into the seawater.
The breeding programme produces salmon that have different growth rates and different times when
they reach maturity.7 To ensure a year round supply of salmon to the market, the final farm
destination for the smolt will be dependent on its growth strategies along with the environmental
characteristics of each farm site.

7

As noted earlier, salmon have no market value once they mature: they are therefore harvested when they are still immature.
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3.5.2 Growing the Salmon
The length of time the salmon stay in the cages is dependent on their breeding history (genetics) and
sea temperature, however, on average a fish will remain in cage for about 1½ to two years before
being harvested.
King Salmon are naturally shoaling fish and therefore being contained in a sea cage is not contrary to
their natural instinct. The stocking rates used are up to approximately 2.5% of the cage by volume.
Feeding Salmon
The key activity carried out at each farm is the feeding of salmon. The objective is to maximise the
growth rate of the salmon while minimising feed wastage. NZ King Salmon uses the principle of
satiation feeding to ensure that fish are fed an amount that matches their appetite, which varies
throughout the salmon life cycle.
There are two parts to the feeding system: the feed delivery equipment and the feed monitoring
equipment which monitors pellet wastage.
Feed pellets are delivered to the farm in large bags and stored in the barge until required. During
feeding the bags are emptied into a hopper or feed silo and the feed is either delivered to the cages
via a mobile hopper, called the spinner system, or alternatively propelled from the feed silos in the
barge through pipes by air to the individual cages, called the Akva system.
The spinner system is the older of the two systems used. It is used at the lower current sites and feed
is delivered to the spinners via the transportable hoppers. Pellets are fed into the system from a
hopper suspended above each cage; the pellets fall into a motorised spinning disc that spins them out
via a restriction plate over a wide area of the cage. Feeding rate is monitored by one of the following
methods:
a. An underwater video-camera placed in the water under the feed drift zone,8 which is connected to
a television monitor in the office and is watched constantly during feeding to enable the feed rate
to be adjusted based on the number of pellets drifting past the camera; or
b. The AkvaSmart AQ1 computer-based feeding system whereby a computer programme regulates
the rate and quantity of feed delivered to the fish based on feedback from an underwater sensor
that counts waste pellets.
The more modern Akva system, which is likely to be used for all of the proposed farms, transports the
feed to the cage via a plastic HDPE pipe using airflow and is then spread around using a rotospreader attached at the end of the feed pipe. The rate and quantity of feed delivered to the cages is
controlled using the AkvaSmart computer programme.
The feed pipe will need to be extended between the barge and the cages, at those farms using the
Akva system and where the barge is separated from the cages.
The feed will be moved to the farm by vessel. A crane and forklift is to be used to transfer the feed
from the vessel to the barge at the site. The barge is enclosed so that the feed is stored where
spillage cannot directly enter the sea.
The minimisation of waste feed is both a commercial and environmental objective of NZ King Salmon.
This includes continual evolution of feeding strategies with better understanding leading to reduced
wastes. Recent initiatives includes greater monitoring cages during feeding, improved feed delivery,
and regular checking of delivery systems. NZ King Salmon has recently carried out initial
experiments to measure feed loss at two of its farms using exiting feeding equipment. These showed
8

Salmon feed to a depth of at least 7-10m, which means their feeding behaviour is difficult to monitor from the surface.
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very low levels of feed loss. NIWA, an independent science provider, has recently been
commissioned to carry out feed loss monitoring at these farm sites.
Feed Used
Salmon are obligatory carnivorous fish, and as such the primary requirements for a salmon diet are
protein and fat. Salmon cannot properly metabolise carbohydrate.
The pellets used by NZ King Salmon contain a mix of fish meal, land animal proteins and vegetable
proteins as well as carbohydrate.
Earlier, fish meal was the predominant protein fed to salmon but in more recent years this has been
steadily decreased so it now only constitutes approximately 10% of its protein intake. Instead protein
is derived from mainly poultry or from sheep and cattle.
The source of carbohydrate in fish feed is typically Australian wheat, lupin, faba bean, or a soy protein
concentrate. Carbohydrate is primarily used to bind the pellet together and has little nutritive value for
the fish.
Astaxanthin is also added to the diet. It is required for fish health and is an anti-oxidant which gives
salmon its pink colour. The particular form of astaxanthin used in fish feed is synthesised chemically,
rather than being derived from prey but is identical to that which exists in nature. Zinc, an essential
micro-nutrient in salmon diets, is included in the feed. NZ King Salmon proposes to use organic zinc
in the salmon feed at all its salmon farms.
A significant number of vitamins and minerals are required to keep the fish healthy. These additives
are less than 1% of the total feed, by weight.
The feed used by NZ King Salmon does not contain genetically modified organisms. Antibiotics are
also not currently included in feed supplied to the New Zealand salmon industry, due to the absence
from New Zealand coastal waters of the most important diseases that can affect salmon. Similarly,
there is no need for lice treatments to be supplied by feed and such treatments have never been used
in New Zealand. This is an enviable situation for New Zealand at the moment, but may not always be
the case. In the future, if the need arose as a result of problems with fish health, antibiotics, lice
treatments or other animal remedies may need to be added to the feed. This would need to be under
the instructions of a veterinarian and would be managed under the Agricultural Compounds and
Veterinary Medicines Act 1997, and the Hazardous Substances and New Organisms (HSNO) Act
1996, as required. The addition of antibiotics, lice treatments or other animal remedies does not form
part of these current applications and, if ever required, any necessary resource consents would be
obtained at the time.
Research into the feed type and the method of feeding is on-going. Over the past 20 years the feed
conversion ratio has decreased from approximately 2.5 in 1990 to 1.8 in 2011. This means less feed
ends up as excreted faeces. Recent work estimated that, for the type of feed currently used by NZ
King Salmon, approximately 20% of the dry matter consumed is excreted as faeces.
Salmon Mortality
Salmon that die in the sea cages are known as “morts”. The deaths occur for a number of reasons,
such as maturation, lesions from poor handling, predator damage, congenital defects, disease,
runting or natural attrition.
As for the existing farms, the morts will be retrieved from the bottom of the cages by divers at least
twice a week or by running an air lift which creates air flow and sucks the fish to the top of the net
where they can by collected. The collected morts are counted and classified according to cause of
death.
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Removing the morts regularly reduces predator attraction and reduces the spread of any disease from
morts to the living salmon. The morts are placed in a sealed storage unit and are regularly collected
by one of the service vessels and disposed of at the landfill in Blenheim.
Maintenance Work
There is on-going maintenance work required at the farms. The grower nets need to be cleaned
approximately once a month. Otherwise algae, barnacles, tubeworms and mussels will begin to clog
the nets and reduce water flow, which in turn reduces the dissolved oxygen in the water and
increases waste levels in the cages.9
The grower nets at the newer farms are cleaned in-situ by using high pressure coastal water directed
through rotating discs. A ‘head’ which contains the discs slides up and down the sides of the net and
blasts off the fouling organisms. The other alternative is to manually clean the nets. This is still done
at some of the older farms but means no fish can be left in the cage. The nets are lifted above the
water, spread-out, and walked over and water-blasted clean. Nets are then left to dry to ensure that
all fouling organisms have died.
The predator nets are to be coated in a copper-based antifouling paint. This means less frequent
cleaning is required for the nets because the copper discourages the settlement and attachment of
many encrusting organisms.
The predator nets are normally brought to the surface. When brought to the surface they nets are
subjected to a mussel crusher to remove many of the encrusting organisms, and then taken to the
land-based facility to dry out and to remove the remaining organisms not earlier crushed.
Occasionally when an unexpected build-up of fouling organisms occur, predator nets maybe cleaned
in the water.
Discharges occur of marine fouling and antifouling paint used to protect the predator net during the
cleaning and installation of fish production (grower) nets and predator nets.

3.5.3 Harvesting
A specialist harvesting team of nine staff will commute daily on a dedicated vessel to the farm being
harvested. The team harvests approximately 50-60 tonne per day, five days a week (Sunday to
Thursday). The harvest lasts approximately three months at any given farm. Photographs of the
harvesting operations are included in the NZ King Salmon Report in Appendix 2.
As for the existing farms, a snatch net will be dropped into the cages and the captured salmon guided
to a floating pontoon which will be placed in each cage by the harvest team.
Once guided into the pontoon, the fish pass through a number of compartments containing
anaesthetic (Aqui-S) to sedate them and then into carbon dioxide saturated-water which kills them.
The practice of using carbon dioxide ceased at the end of August 2011. This series of compartments
ensures that the fish are anaesthetised prior to death and is designed to make the harvest process as
stress-free and humane as possible for the fish.
Once dead, the salmon are lifted by a snatch net onto a table which passes them onto the dumb10
barge moored alongside the farm during harvest operations. The fish are then bled and then loaded
into insulated bins filled with ice slurry. Small quantities of coastal water are taken during the
harvesting process.
The harvested fish are then collected by a motorised barge and transported back to either Picton or
Havelock and trucked to the NZ King Salmon factory for immediate processing.

9

The fouling organisms also weigh the nets down, which makes them not only difficult to handle but also places additional
strain on the mooring structures and cause wear and tear on the equipment, cage structures and the net mesh.
10
A barge that has no propulsion and therefore needs to be towed.
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The newly harvested fish are transported via truck to the main primary processing plant in Nelson.
Following processing and packaging, the salmon products are distributed to both domestic and export
markets via truck to Christchurch or destinations in the North Island. Some fresh gilled and gutted
salmon are air freighted from Nelson direct to Auckland and on to the export markets.

3.5.4 Vessels
A range of vessels will be used to transport staff to and from the proposed sea farms. All staff
operating the vessels undertake appropriate training and all vessels are required to keep logbooks. In
addition, any damage, accident or incident that occurs to, or on, the vessels are reported in
accordance with NZ King Salmon’s accident and incident reporting procedures.
As discussed earlier a number of other specialist vessels are used during salmon farming operations.
These include:
a. The large barges to transport the truck and trailer units carrying smolt for the farms, the bulk bags
of feed, the harvested fish and other large freight;
b. Harvesting vessels and the dumb barge used by the harvest team;
c. The barges for special activities such as predator net changes; and
d. A tugboat or barge used for towing the sea cages between sites. This can happen once or twice
a year.
Vessel activity varies seasonally, with the main activity being:
a. During harvest (which lasts approximately three months at any given farm), the harvest barge and
harvest crew vessel commute daily from Sunday to Thursday, with the ‘dumb’ barge remaining
alongside the farm for the duration of the harvest.
b. Commuter vessels travel to and from the farms Monday to Friday.
c. Barges transporting food, and carrying out other logistical work (e.g. net changing, moving
equipment etc) usually travel to the farms twice a week.
d. Tugs and barges are utilised to move sea pens/fish once or twice a year.
e. Vessels carrying customers, television crews and other one-off visitors.

3.5.5 Land Based Infrastructure
NZ King Salmon has a wide range of land-based infrastructure requirements to support the farming
operations. No changes to land-based infrastructure are proposed as part of this Plan Change or
resource consent applications.
NZ King Salmon only utilises the ports of Havelock and Picton to support its sea farming operations.
It is not envisaged that this will change as a result of the development of the proposed new sites. The
Havelock and Picton facilities are well placed to support marine farming operations, providing landing
facilities, barge services, light engineering and utility services, vessel repair and maintenance services
and dive industry services.
NZ King Salmon’s factories in Nelson currently take all of the company’s processing. However, if the
proposed farms are developed and production increased markedly, it is likely that NZ King Salmon
will develop a processing factory closer to its Marlborough Sounds farms.
Currently all NZ King Salmon’s salmon feed is imported. However, the feed companies have
indicated that the increase in production resulting from development of the proposed sites would
provide the opportunity for the construction of a feed mill in New Zealand.
Air-freight of fresh fish currently occurs from Nelson airport. The development of a processing factory
in Marlborough would support the use of Blenheim airport for air freight requirements.

C09141B3_AEE_Complete_FINAL_20110929.docx

20

3.6 Discharges to Coastal Water and to Air
The following discharges are normally associated with marine farms and marine farming and are
intended to be enabled by way of Rule 35.2.5Ab) of the proposed Plan Change. These discharges
are also included in the resource consent proposals for each salmon farm:
a. Salmon farm feed discharged to coastal waters;
b. Marine biofouling and antifouling paint discharged to coastal waters;
c. Greywater from the accommodation barges discharged to coastal waters (note that
accommodation barges are not sought for Papatua and Ruaomoko);
d. Emissions to air from diesel generators and other diesel- and petrol-powered marine farm
equipment;
e. Emissions to air generally associated with the salmon farm activity;
f. Coastal water taken for cleaning and harvesting operations and discharged back to the sea.

3.6.1 Nature of the Discharges:
Salmon Farm Feed
The nature of the salmon farm feed discharge is described in the NZ King Salmon Report in Appendix
2; and in Section 3.5.2 of this AEE above.
Marine Biofouling
The nature of the discharge of marine biofouling is described in the NZ King Salmon Report in
Appendix 2; in each of the Site Deposition and Benthic Effects Appendices to the Seabed Report in
Appendix 4 (in Section 5.1 of each Report); and in Section 3.5.2 of this AEE above.
In summary, the grower nets containing the salmon will need to be cleaned approximately once a
month. Otherwise marine biofouling consisting of algae, barnacles, tubeworms and mussels will
begin to clog the nets and reduce water flow, which in turn reduces the dissolved oxygen in the water
and increases waste levels in the cages.11 The grower nets will be cleaned in-situ by using high
pressure coastal water directed through rotating discs. A ‘head’ which contains the discs slides up
and down the sides of the net and blasts off the fouling organisms. The other alternative is to
manually clean the nets. This is still done at some of the older farms and may be done from time to
time at the proposed farms, although it means that no fish can be left in the cage during cleaning.
During manual cleaning, the nets would be lifted above the water, spread-out, and walked over and
water-blasted clean. Nets would then be left to dry to ensure that all fouling organisms have died.
During both cleaning process, marine biofouling, as described above, is discharged back into the
coastal waters.
The predator nets which surround the salmon farm cage structures are normally brought to the
surface for cleaning. When brought to the surface the nets are subjected to a mussel crusher to
remove many of the encrusting organisms, and then taken to the land-based facility to dry out and to
remove the remaining organisms not earlier crushed. Occasionally when an unexpected build-up of
biofouling organisms occur, predator nets maybe cleaned in the water. The encrusting organisms
removed from the predator nets at the farm, and any marine biofouling removed during occasional inwater cleaning of predator nets, are discharged back into the coastal waters.
The Biosecurity Report contains a full assessment of the risks to the environment of marine biofouling
associated with the salmon farms. The effects of marine biofouling deposited on the seabed under,
and in the immediate vicinity, the salmon farm are also addressed as part of the consideration of
seabed deposition in the Seabed Report in Appendix 4.

11

The fouling organisms also weigh the nets down, which makes them not only difficult to handle but also places additional
strain on the mooring structures and cause wear and tear on the equipment, cage structures and the net mesh.
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Antifouling
The nature of the antifouling discharge is described in the NZ King Salmon Report in Appendix 2; in
the Copper and Zinc Report in Appendix 6; and in Sections 3.4.2 and 3.5.2 of this AEE.
In summary, the underwater predator netting is proposed to be treated with copper-based antifouling
paint that, together with cleaning, ensures biofouling does not restrict the flow of water through the
grower nets. The antifouling treatment means less frequent cleaning is required for the predator nets
because the copper discourages the settlement and attachment of many encrusting organisms.
As described above, the predator nets are normally brought to the surface for cleaning each time the
nets are changed, and the majority of the net cleaning takes place at a land-based facility. However,
when initially brought to the surface, the nets are subjected to a mussel crusher to remove many of
the encrusting organisms. Occasionally, when an unexpected build-up of biofouling organisms
occurs, predator nets may be cleaned by high-pressure washing whilst in the water. Discharges of
antifouling paint particulates can occur from the predator nets during these cleaning processes.
Natural flexing, mechanical disturbance and abrasion of the predator nets also result in some
antifouling paint particulate material being shed. This particulate material settles to the seabed under
the farms and in immediately adjacent areas. Leaching of dissolved copper into the coastal water
from the anti-fouling paint surfaces can also occur.
A full description of the nature and extent of the discharge of copper antifouling particulate material,
and of the leaching of dissolved copper into the water column, is contained in the Copper and Zinc
Report. This report also fully assesses the effects on the environment of these discharges.
Greywater
The nature of the greywater discharge is described in the Greywater Report in Appendix 22 and in
Section 3.4.4 of this AEE.
Diesel Generators and other Diesel- and Petrol-Powered Marine Farm Equipment
Each salmon farm requires a medium-size diesel generator (such as 110kVA) and other diesel- and
petrol-powered equipment, such as water-blasters and small net-lifting winches. This equipment is all
up-to-date, modern equipment, which is operated in accordance with the manufacturers’
specifications in terms of emissions control. It is operationally important for the equipment to be
reliable and in good working order. Regular maintenance programmes are strictly enforced by NZ
King Salmon and the equipment is replaced on a regular basis. Emissions to air are consistent with
the normal operation of such equipment.
General Emissions to Air from Salmon Farm Activity
The salmon farms emit a general marine odour, principally associated with the storage and use of fish
feed and the drying nets held above the sea surface. This is not considered to be an offensive odour
nor such as to create a nuisance in the vicinity.
Discharge of Coastal Water used for Cleaning and Harvesting Operations
Maintenance work requiring the use of coastal water, which is then discharged back to the sea, is
described in the NZ King Salmon Report in Appendix 2; and in Section 3.5.2 of this AEE.
All general cleaning required on the outside areas of the farm uses coastal water taken directly from
the sea with high pressure pumps and water blasters. This water is discharged directly back into the
sea. Associated marine biofouling is described above. During harvesting some coastal water is also
taken, used and discharged back into the sea.
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3.7 Taking and Use of Coastal Water
As described above, all general cleaning required on the outside areas of the farm uses coastal water
taken directly from the sea with high pressure pumps and water blasters. This water is discharged
directly back into the sea. During harvesting operations small quantities of coastal water are also
taken and used. It is consider that the take and use of coastal water for the proposed salmon farming
activities is of such a minimal scale and inconsequential nature that no assessment of the effects of
these activities is required. In addition, provided that the volume of coastal water taken and
discharged is not more than 500m3 per day, it is provided for as a permitted activity in the Coastal
Marine Zones under the MSRMP (and accordingly also within the proposed CMZ3).
Effects from the discharge of marine biofouling associated with the discharge back to the sea of
coastal water (as described in Section 3.6 above) are, however, assessed.

3.8 Environmental Management
The initial development of each of NZ King Salmon’s existing farms is staged, with each incremental
stage of development not being permitted unless it can be shown that the farm is operating well within
the requirements of its resource consent. The operation and ongoing development of each farm is
subject to a rigorous environmental monitoring and reporting programme, which sets the basis for
ongoing development and adaptive management of each farm over time.
NZ King Salmon contracts an independent science organisation to prepare an annual monitoring
programme, which is approved by Marlborough District Council, prior to the monitoring and data
analysis being undertaken. The results of that monitoring are reported annually to the Council
through an annual environmental report prepared by the independent science organisation. This
report recommends any staged increases in farm development that can be accommodated at any
farm (in accordance with resource consent requirements), as well as any adaptive management
measures necessary to ensure ongoing compliance.
The same approach to staged development, environmental monitoring, reporting and adaptive
management is proposed for the new sites. The monitoring, management and other mitigation
actions proposed for these resource consent applications are outlined in Chapter 7.0 of this AEE.
NZ King Salmon has recently developed an Environmental Policy for Aquaculture Operations. Details
of this policy are contained in the report from NZ King Salmon attached as Appendix 2.
NZ King Salmon has developed a specific Seal Policy in conjunction with the Department of
Conservation (DoC) which includes management actions for minimising the risk of seal entry to the
salmon farms, as well as guidelines for the handling of any seals which are causing problems. NZ
King Salmon holds a permit from DoC to take actions to deter seals from entering cages, and to catch
and release any seals that do enter a sea cage. This does not include the killing of any seals. The
company also records and reports seal activity around its farms to DoC.
A Seabird Management Policy has also been developed by NZ King Salmon which details the
management actions to be taken to minimise the attraction of seabirds to the farms.
NZ King Salmon is in the process of developing a Biosecurity Management Plan (BMP) to address
disease risks associated with transfer pathways to their salmon farms and among them. While NZ
King Salmon’s current BMP has a focus on the management of disease risk, its scope will be
broadened to include marine pests, and consider on-farm as well as pathway-based management
measures.
All diesel and petrol on the farms is stored and used in accordance with the relevant requirements of
the Hazardous Substances and New Organisms (HSNO) Act.
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NZ King Salmon has undertaken an assessment of likely risks to farming operations and is currently
developing a tsunami and disaster preparedness plan. In addition, the company has emergency
response plans in place relating to potential oil spills, toxic algae blooms and jellyfish strikes.
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4.0 SITE SELECTION AND ALTERNATIVES
4.1

Introduction

As discussed in Chapter 2 of this AEE, the increasing demand for NZ King Salmon’s products,
coupled with production capacity constraints at existing farms, resulted in the company’s decision to
increase the amount of water space it farms. The company target is to double its production to
15,000 tonnes pa by around 2015, with the ability to expand beyond this by 2020 based on current
demand forecasts. NZ King Salmon has identified market demand of about 30,000 tonnes pa by
2020.
The following discussion outlines the investigations undertaken by NZ King Salmon resulting in the
selection of the eight sites subject to the plan change and related resource consent applications.
This Chapter also outlines alternative methods of farming and harvesting salmon considered by NZ
King Salmon; and options considered by the global aquaculture industry to minimise the
environmental effects of sediment deposition on the seabed from salmon farming operations.
The discussion in this Chapter is largely a summary of relevant sections of the NZ King Salmon
Report contained in Appendix 2 to this AEE.

4.2

Initial Investigations

Following its decision to increase production, NZ King Salmon staff assessed a number of potential
options to increase farming capacity. These included obtaining new water space in New Zealand,
investigating international opportunities, and acquiring sites from other salmon producers in New
Zealand12.
NZ King Salmon decided it wished to maintain operations solely in New Zealand, and as a result
undertook an assessment of potential sites around the country. A number of areas were considered,
having regard to: physical water column attributes; Council zoning of water space; other fishing and
marine users; adjacent land use; ease of access; sensitive habitats; landscape values and natural
character; and navigation:
This investigation failed to identify any sites suitable outside of Marlborough. The areas considered
but ruled out included:

12

a.

North Island: water temperatures are too high, and this region is outside the natural range of
King Salmon in New Zealand.

b.

Tasman and Golden Bays: Water temperatures are too high. In addition, economically
viable finfish farming structures that can withstand open ocean conditions prevalent in these
bays do not currently exist.

c.

South Island West Coast: coastline too exposed to sustain safe, economically viable finfish
farming using current technology.

d.

Fiordland: ideal location for salmon farming, however access to infrastructure is limited and
the area is a significant wilderness area within a National Park and World Heritage Site. As
such it has internationally significant environmental, tourism and recreational values.

e.

Big Glory Bay, Stewart Island: Sanford is now the only company to grow salmon in this Bay
and as at 2011 salmon production is nearing the maximum allowable nitrogen input levels in

This resulted in the purchase of the Crail Bay sites.
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the water column. A large part of the remainder of Stewart Island is a National Park and
therefore unsuitable for salmon farming.
f.

South Island East Coast: coastline too exposed to sustain safe, economically viable finfish
farming using current technology.

g.

Otago Harbour: too constrained by depth and boat traffic to sustain safe, economically
viable finfish farming.

h.

Akaroa Harbour: water temperatures are suitable; however this harbour is already the site of
a boutique salmon farming operation, in the only area that has flows and depths suitable for
salmon farming. The exposed waters near the entrance also preclude further development.

i.

Port Underwood: a relatively protected and shallow embayment, with low flows and, at
times, high sediment levels. Attempts at farming salmon were made in the 1980’s, however
they were unsuccessful.

j.

Admiralty Bay: Water temperatures are too high. This, in conjunction with low water current
flows, mean this Bay is considered unsuitable for farming salmon.

As a result of these investigations, NZ King Salmon concluded that the Marlborough Sounds was the
only location capable of sustaining significant increases in King Salmon production.

4.3

Marlborough Sounds Investigations

NZ King Salmon then commenced a detailed investigation of potential sites for expansion in the
Marlborough Sounds. This investigation was done having regard to NZ King Salmon’s desire to
spread sites geographically for biosecurity and disease management purposes, as well as have one
site in the highly productive Tory Channel.
Initially the investigation proceeded on the basis of NZ King Salmon’s own institutional knowledge of
areas likely to be physically suitable for growing salmon. This desktop exercise also included areas
such as Port Underwood, Cloudy Bay, outside of Pelorus Sound and adjacent to D’Urville Island.
Areas within the existing CMZ2 zone were focussed on including existing mussel farm and bare water
sites that could be suitable for conversion to salmon farming.13
NZ King Salmon then elected to remove consideration of any sites outside of the Sounds at the
request of the Department of Conservation. Some of these sites were considered in any case to be
too exposed for viable salmon farming, or were mid bay sites which would likely be subject to
challenge.
The remaining sites were assessed in a desktop study against a list of physical criteria resulting in a
list of 20 sites remaining. These 20 sites were then subject to more detailed environmental,
landscape, and planning assessment by a team made up from NZ King Salmon, Cawthron Institute,
and Boffa Miskell. Each site was visited and assessed in terms of its: site characteristics; MSRMP
zoning; natural character; ecology; outstanding natural features and landscapes; amenity; recreation;
and navigational constraints. As a result, each site was given an overall ranking (1-5) of its suitability
for salmon farm development.14 Appendix 2 of the NZ King Salmon Report (Appendix 2) outlines the
investigation of these 20 sites in more detail.
Further benthic and water column assessments were undertaken at the most suitable sites, narrowing
the suitable sites down to five (Kaitira, Taipipi, Richmond, Kaitepeha, and Ngamahau). The outcome
of this assessment is also included in Appendix 2 of the NZ King Salmon Report.

13

Just one CMZ2 mussel farm was identified as being suitable for salmon farming, however the owner of this farm was
unprepared to sell their site to NZ King Salmon.
14
Sites were also discussed in confidence with the Department of Conservation, Ministry of Fisheries, and Marlborough District
Council and their feedback incorporated into the site selection process
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The proposed Waitata site was added to this list. This adjoins the site of NZ King Salmon’s White
Horse Rock salmon farm application (currently under appeal15) and had been previously considered
suitable for salmon farming. Two further potentially suitable sites, Ruaomoko and Papatua, were
subsequently included, having been assessed against the same preliminary criteria as the other sites.
This resulted in the eight sites, which are the subject of this plan change and resource consent
applications, being included for detailed environmental assessment.
Following selection of the eight sites, some further alterations have been made to the original
locations as a consequence of the in-depth assessments undertaken as part of the preparation of the
plan change. These include changes to minimise effects on seabed habitats and navigation.

4.4

Alternatives to Sea Cages

NZ King Salmon has also considered alternative methods of farming and harvesting salmon. These
include:
a. Wild fishing;
b. Ocean ranching whereby the salmon are hatched in a hatchery, released to the wild, and
caught during their run back up the river to spawn (generally considered a form of wild fish);
c.

Sea cages, utilised by NZ King Salmon, and the most common form of global salmon
production;

d. Re-circulating or flow through freshwater systems, employed by salmon farmers in the hydroelectric canals and rivers in the central South Island; or
e. Closed containment salmon aquaculture, also known as re-circulating aquaculture systems,
whereby either a land or sea-based containment system of some description is used and the
water recycled through the system.
Detailed discussion of these methods is contained in the NZ King Salmon Report attached to this AEE
as Appendix 2. The following is a brief summary of that discussion.
Wild fishing of salmon commercially is not an option in New Zealand as all wild salmon caught are
reserved for amateur fishing. Any salmon caught at sea must be landed as bycatch. In addition it is
not likely that there are sufficient wild stocks in this country to sustain a regular commercial salmon
harvest.
Ocean ranching is the method by which much of the wild salmon fisheries in New Zealand and in
other parts of the world remain stocked. Commercial attempts at ocean ranching have been made in
New Zealand (in the 1980’s) but all have failed due to fishing pressure and other predatory species at
sea. International attempts have also failed financially, because there is no way to guarantee that the
hatched salmon will return to the producer as “wild” grown salmon. Because of this, ocean ranching
is mainly used by public authorities and non-profit groups as a way of artificially increasing salmon
populations where they have declined due to over-harvest, habitat disruption or destruction.
Various systems have been developed world-wide to grow fish to a harvestable size in land-based
facilities. Internationally, there are a number of small-scale operators that use closed containment
systems to grow salmon to harvest. However, currently there are no large-scale land-based farms in
New Zealand, as they are generally not suited to the New Zealand way of farming. The risks
associated with the water intake system collapsing and/or breaking, disease management and

15

The proposed White Horse Rock salmon farm in Waitata Reach is also the subject of a separate resource consent
application to the EPA to be considered concurrently with the Plan Change and resource consent applications addressed in this
AEE. The White Horse Rock site is zoned CMZ2 and consent is required as a Discretionary Activity. Accordingly, unlike the
other eight sites, a plan change is not required in respect of this site before an application can made for a resource consent.
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disposal of effluent trapped in the settlement tanks remain problematical for this type of land based
farming system.
While favoured by some environmental groups and those opposed to sea cage farming, closed
containment and re-circulating aquaculture systems are mainly limited to hatcheries and small
producers. The primary reason for this is that both land based marine farms and re-circulating water
systems require large amounts of capital and a high degree of technical skill. The commercial
application of these has received considerable attention and debate recently. However, NZ King
Salmon’s analysis is that, in a New Zealand context, even if you use optimistic figures, the operating
costs of a closed containment system is double NZ King Salmon’s current operating costs for
seafarms. Although these systems may have a role to play in the future of aquaculture, and there
may come a day when closed containment systems are considered economically viable in New
Zealand; NZ King Salmon does not consider this method an option for the foreseeable future.

4.5

Seabed Remediation Options

Numerous attempts have been made by the global aquaculture industry to minimise the
environmental effects of sediment deposition on the seabed from salmon farming operations. Some
of these options include:
a. Collection of organic wastes before they reach the seabed, or physical remediation of
impacted sediments. A number of solutions have been proposed or trialled overseas,
including: collection of particles falling to the seabed; deployment of artificial reefs beneath
cages to process farm waste before deposition; collection of detritus from the seabed using
submersible pumps; and harrowing of enriched seabed sediments to enhance oxygenation
and organic matter processing.
b. Microbial and chemical remediation. Techniques that involve adding a mixture of bio-fixed
bacterial species (bio-augmentation) and oxygen release compounds (bio-stimulation) as a
means of enhancing the rate of decomposition of organic matter in sediments have been
trialled beneath fish farms overseas. These trials have indicated the potential for enhancing
recovery rates in organically rich sediments, but they are yet to be tested at full farm scale.
Most of these solutions have been found to be impractical or have no demonstrable net environmental
benefit, or are yet to be proven viable at a full farm scale. As outlined in the NZ King Salmon Report
(Appendix 2), the company maintains a watching brief on developments in this area.
NZ King Salmon’s approach to management of seabed depositional effects is to ensure that levels of
salmon production (and associated discharge of salmon feed) are maintained within the dispersive
and assimilative capacities of each salmon farm site. The seabed beneath a salmon farm can
become excessively impacted, if feed levels are too high for a site’s capacity. The extent of impacts
can be minimised and long-term sustainable use made of a site for salmon farming, if sites are
chosen having regard to their physical and biological characteristics and the feed discharge and
salmon production levels are set accordingly.
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5.0 DESCRIPTION OF THE EXISTING
ENVIRONMENT
5.1 Introduction
NZ King Salmon’s eight existing salmon farms are all located in the coastal waters of the Marlborough
Sounds (the Sounds), where water flows, depths and temperature are suitable for successfully
farming King Salmon. The company’s comprehensive investigations into appropriate locations for
additional salmon farms (summarised in Chapter 4.0) have led it to the conclusion that the Sounds is
the only place in New Zealand that will sustain significant increases in King Salmon production. The
company has, therefore, focused its attention on appropriate locations within the Sounds, in terms of
suitability for King Salmon production and ability to avoid, mitigate and manage the potential for
effects on the environment of the Sounds16.
This Chapter provides a summary description of the existing environment of the Sounds generally and
of the specific locations proposed for new salmon farms through this Plan Change (and associated
resource consents). This summary draws on the specialist assessment reports appended to this
AEE.

5.1.1 Physical Environment of the Marlborough Sounds
General
The submerged river valleys of the Sounds form a distinctive and convoluted network of peninsulas,
headlands, bays, inlets and islands. This complex coastline, which extends into Cook Strait, is
strongly influenced by its exposure to the sea.
The major ridges trend north-east to south-west, forming a landscape with pronounced aspect
differences between sunny north-west facing slopes and shady south-east facing slopes. Slopes are
mainly moderately steep to steep, with some very steep slopes on the mountains and coastal cliffs.
The highest point is Mount Stokes at 1203m.
The pre-human vegetation cover would have been almost entirely forest. Some forest clearance
occurred during Maori occupation, but forest clearance for farming and timber was widespread
following European arrival. The original podocarp-hardwood forest is now restricted to some gullies,
alluvial terraces and fans. Widespread regeneration of indigenous vegetation is however occurring
throughout the Sounds on land that was formerly cleared for farming.
The Sounds contain most of the coastal, wetland and bush birds typically found in the wider region.
Skinks and geckos are fairly common and giant land snails are still present. The fresh water streams
and rivers provide habitat for native fish, including eels, galaxiids and bullies.
The climate has prevailing west to north-west winds with relatively frequent gales, reliable and evenly
distributed rainfall of between 1,200 and 2,000mm per annum with warm summers and mild winters.
There is a maritime influence in the Outer Sounds on the indigenous vegetation, but minimal influence
on the vegetation above the immediate coastal margin in the Inner Sounds.
The Sounds are sheltered from the true open ocean swells and the predominating winds that flow
through Cook Strait. This is a key reason why it is a popular area for water recreation activities and
for aquaculture. The proposed salmon farms in the Waitata Reach area will be the most exposed to
swells, which on rare occasions can be generated from a wind coming in from the north-easterly
direction from the Taranaki Bight. Although Chetwode Island provides some shelter it is predicted

16

For further details refer to the NZ King Salmon Report in Appendix 2
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conservatively that a maximum significant wave height could get up to 1.5m.17 Swells from a southwesterly wind can be generated but these are smaller due to the limited fetch.18 The proposed
salmon farms at the entrance to, and within Tory Channel will not be exposed to this north-easterly
swell and instead are only exposed to smaller swells generated from winds from the south-west.

Marine
The Sounds encompass an area of approximately 4,136 km2, containing some 805 km of navigable
waterways and a shoreline of approximately 3,218 km. Pelorus and Queen Charlotte are the two
main Sounds. Kenepuru Sound is a major inland branch of Pelorus Sound, while Tory Channel is a
major seaward branch of Queen Charlotte Sound through which the inter-island ferries access the
Sound from Cook Strait, and goes on to Picton.
Queen Charlotte Sound ranges between about 30m to 50m in depth but up to 70m in “scour holes”
caused by increased water movement off rocky points such as Dieffenbach Point and off the western
side of Blumine Island. Tory Channel ranges from 20m to 60m in depth. The general bathymetry in
Pelorus Sound is similar to that of Queen Charlotte Sound. The depths range between 18m to 90m,
with depths decreasing at the heads of bays and inlets.
Tidal currents vary considerably in the Sounds. The tidal range in Pelorus Sound is for example
greater than that in Queen Charlotte Sound. Consequently, the tidal range is 2.6m in Havelock as
against 1.5m Picton. This is due to the former being more strongly influenced by the Tasman Sea,
whereas the latter is more influenced by Cook Strait. Cook Strait is the meeting point of the Pacific
and the Tasman Sea, which causes a relatively large tidal flow but a relatively small tidal range.
Current speeds along the main channels and nearest the entrance to Cook Strait tend to be highest.
The proposed salmon farms in Pelorus and Queen Charlotte Sounds are situated in high flow, wellflushed, areas. The current speed in the narrow, but deep, Tory Channel is exceptionally high19. The
proposed farm in Port Gore is situated in a low flow environment, however it is in close proximity to
Cook Strait.
The marine environment can be separated into two general categories. There is the benthic or
seabed environment and the pelagic or water column environment. These are inter-related but
discussed here in turn:
Benthic or Seabed Environment
Combinations of environmental variables, such as wave exposure, turbidity, temperature, substratum,
depth and geology have shaped the seabed habitats of the Sounds. The local environment varies
depending on local rock type, the prevailing wind direction in a specific area, the substratum
morphology and a myriad of other biological and physical variables. Despite this variability, the
seabed environment within the Sounds is broadly divided into three categories according to the
substratum on which it exists.
The three main substratum types are bedrock reef, boulder / cobbles, and finer sediment habitats with
varying degrees of shell hash, pebbles, sand, silt and mud. Of the 3, the majority by far comprises
soft sediments, with soft mud and silts being the most dominant. Soft-sediment benthic communities
are, therefore, the most common. These are found in the flat areas of the seabed in the middle of the
sounds, channels and embayments that make up the majority of the marine environment in the
Sounds.

17

Significant wave height (or Hs or Hsig) is the average wave height (trough to crest) of the one-third largest waves. For further
discussion refer to the Structural Engineering Report in Appendix 20
18
‘Fetch’ is a term for the length of water over which a given wind has blown. Fetch length along with the wind speed
determines the size of waves produced. The longer the fetch length and the faster the wind speed, the larger and stronger the
wave will be.
19
Tory Channel was originally a valley which drained into the Queen Charlotte Sound. Because of this, the channel narrows
towards the seaward end and gets progressively shallower. Tory Channel entrance itself was originally a low saddle at the
head of the valley. For this reason the current flows become progressively stronger towards the outer entrance.
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Diversity within the soft-sediments is typically dominated by the “infauna” (animals that live within the
sediments) rather than the “epifauna” (animals living on the sediment surface). Infauna core samples
collected from mud substrates typically contain between 20 and 30 different taxa, from a wide range
of taxonomic groups, including polychaete worms, crustaceans,20 bivalves, gastropods, echinoderms
and nematodes. In the absence of hard substrata, the diversity and abundances of epifauna can be
very low, represented by the occasional starfish, urchin or anemones.
In sandier substrata, typically associated with higher current speeds, the diversity of animals tends to
be slightly higher, with 30-50 being sampled on average. However, sandy substrata are still relatively
low in diversity and complexity compared with the communities that tend to colonise hard substrata.
Therefore, although far less common by area, the habitats closer to the shoreline comprise an
important and diverse component of the region’s marine ecology because of these hard substrata.
These substrata are known to support ecologically important species and communities in the habitat
they provide.
A semi-quantitative assessment of the inshore area was carried out, because it contains most of
these hard substrates. The results are shown in Table 5.1 below.21
Table 5.1: Estimated area (ha) of three substratum types out to the mud/silt boundary over channels
and bays of the three Sounds Systems – Outer Pelorus, Tory Channel (including the junction with
Queen Charlotte Sound) and Port Gore

Estimated inshore area

Physical
Environment

Bedrock
Reef
ha

Boulder /
Cobble
ha

Pebble/Shell/
Sand
ha

Marlborough Sounds
Outer Pelorus Sound
Tory Channel
Port Gore
Outer Pelorus Sound
Tory Channel

Channel
Channel
Bay
Bay
Bay

121
103
123
101
76

218
80
190
484
167

414
312
398
440
275

Total
Measured
Dist. (km)

48.1
27.2
44.1
77.9
34.3

The area of inshore sub-substratum type by each of the proposed salmon farm sites has also been
measured and is compared as a percentage against the relevant system set out above. This is
described later under the existing environment for each proposed site.
Pelagic or Water Column Environment
The water column environment not only supports finfish, important to recreational, customary and
commercial fishers, but also those organisms that the fish forage and prey on. A simple food chain
(see below)22 illustrates the main channel of energy flow through the pelagic system. A synthesis of
information from various sources indicates that the Sounds support a productive population of pelagic
fish species.

The numerous sheltered inlets and bays as well as broad open reaches of the Sounds and their
proximity to the deep turbulent waters of Cook Strait, provide a diversity of physical and chemical
water column conditions that shape the species composition, successional patterns and biomass of
the phytoplankton. The amount of phytoplankton or primary production of the sea forms the basis of

20

Such as shrimps, amphipods and isopods.
Adapted from the Seabed Report in Appendix 4.
22
For further details refer to Section 2.4 of the Pelagic Fish Report in Appendix 8.
21
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this food chain. In general terms the productivity of the Sounds would be considered to be low to
moderate, with a high degree of seasonal, spatial and inter-annual variability23.
Water column temperatures are temperate generally ranging between 10 and 20oC depending on
time of year and location. Salinity varies as a function of rainfall and river inflows. Existing data from
the Sounds demonstrates well oxygenated conditions through all seasons. Dissolved nutrients and
phytoplankton biomass show large seasonal and inter-annual variability, as well as gradients between
the inner and outer Sounds. Locations within the outer Sounds also have a greater degree of
interaction with Cook Strait and therefore a greater degree of flushing out of the Sounds. Nitrogen is
considered the major nutrient limiting phytoplankton productivity in the Sounds. Analysis shows that
the existing environments in the Sounds are unlikely to be near any critical nutrient load limits that
would impact on the ecological integrity of the water column environment.24
Toxic and noxious phytoplankton blooms (harmful algal blooms (HAB)) have been rare in Pelorus
Sound, but have occurred occasionally in Queen Charlotte Sound, likely to have spread from the
inner or more sheltered bays with longer water column residence times.25
In general terms, the Outer Sounds are considered to be more productive. Previous research in
Pelorus Sound suggests that the higher levels of primary production in the Outer Sounds are due to
the seawater being clearer and better mixed, which together, means increasing light penetration and
therefore higher levels of phytoplankton.
This productivity is also reflected in the range of finfish species that have been found in the general
areas of the proposed salmon farms26 i.e.
a. Twenty one species have been recorded on the reefs or rocky substrata, for example moki and
rock cod;
b. Nine species have been recorded on or near the seafloor, for example sole and blue cod; and
c.

Eleven pelagic species have been recorded, for example kahawai, barracouta and anchovy.

In addition eight shark and ray species have been recorded in the vicinity of the proposed farm sites.
At least 14 species of shark are known to occur naturally in the Sounds generally, with examples
including instances of bronze whaler and the smooth hammerhead sharks.
Marine mammals27 are common throughout Cook Strait and the Sounds. They are broadly classified
into the pinnipeds and the cetaceans. Pinnipeds are fin-footed, semi-aquatic mammals and include
sea lions and fur seals. Cetaceans on the other hand are fully aquatic and include whales, dolphins,
and porpoises.
All marine mammals are now fully protected under the Marine Mammals Protection Act 1978. As a
result New Zealand fur seals are increasing in abundance and expanding range. The fur seal
population in the Cook Strait - Marlborough region is going through a rapid expansion phase,
increasing up to about 24% per annum until 1995 and about 17% per annum since then. As the
population has expanded, fur seals have established in the outer Sounds and along the western coast
of Tasman Bay. Seals have been observed in Queen Charlotte, Pelorus and Kenepuru Sounds and
along the Cook Strait coast where they now occupy at least 70 non-breeding winter sites.

23

Light and nutrient build-up in late winter to early spring is the period of maximum annual productivity while a secondary
maximum occurs in late summer when zooplankton grazing pressure relaxes. Climate is also believed to influence
phytoplankton levels with the north-northwest winds intensifying upwelling and advection of cool nutrient and oxygen rich
waters into the Sounds, resulting in increased productivity; whereas, south-south east winds have the opposite effect. Nutrient
enrichment and water column mixing episodes brought on by floods and storms also play important roles. It is thought that
predation on herbivorous zooplankton on occasion results in an increase of the levels of phytoplankton. For further discussion
see Section 2.2 of the Water Column Report in Appendix 5 and the Pelagic Fish Report in Appendix 8
24
For further details refer to the Water Column Report in Appendix 5
25
For further details refer to the Water Column Report in Appendix 5
26
For further details refer to the Pelagic Fish Report in Appendix 8
27
For further details refer to the Marine Mammal Report in Appendix 9.
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Killer whales, Hector’s dolphin, dusky dolphin and bottlenose dolphin are common throughout the
Sounds. In this area, killer whales will take fur seals and sting rays. The remaining three species feed
on small schoolfish and, in the case of Hector’s dolphin, benthic fish species such as sole, ahuru and
red cod.
Hector’s dolphin is endemic to New Zealand and is listed by IUCN as Endangered. Hector’s dolphins
are regularly sighted in the Marlborough region. Based on a recent 3-year survey with quarterly
counts, a maximum summer abundance of 951 was estimated and a minimum abundance of 188 in
spring with an average group size of 2.36 animals. This is a substantial increase on previous
estimates for that area and suggests a revision of the Marlborough size is due.
Two endangered species of large whales, southern right whales and humpback whales, are also
frequent visitors to the Sounds area.
Sharks and marine mammals, seals in particular, are also of interest because of their potential
attraction to salmon farms.
Overall the pelagic habitat in the Sounds supports productive populations of pelagic fish species and
recreational catches, as well as probable contributions to commercial catches, reflect the continued
functioning of the pelagic ecosystem.
The Sounds is also home to a diverse and abundant seabird community, dominated numerically by (in
no particular order): the Northern Giant Petrel, the Fluttering Shearwater, the Blue Penguin, the
Australasian Gannet, the NZ King Shag, the Pied Shag, the Black Shag, the Little Shag, the Blackbacked Gull, the Red-billed Gull, the Black-billed Gull, the Caspian Tern, the Black-fronted Tern, the
White-fronted Tern, and the Arctic Skua. In addition, intertidal and shallow water areas are used by
the Variable Oystercatcher, the NZ Pied Oystercatcher, the Reef Heron and the White-faced Heron.
Three species are considered to be nationally endangered. These are the NZ King Shag, the Blackbilled Gull, and the Black-fronted Tern. The entire population of the NZ King Shag, estimated at about
650 individuals, is restricted to the Sounds. On the other hand, there are relatively few Black-billed
Gulls and Black-fronted Terns in the Sounds and they arrive after nesting on the braided rivers.28

5.1.2 History of Human Occupation in the Marlborough Sounds29
Maori Occupation
The Sounds provided a wide range of food and natural resources, attracting Maori to the area from an
early date30. Ngai Tara people of Te Whanganui-a-Tara (Wellington) had established a presence in
the Sounds by the early sixteenth century. Ngati Kuia, descended from the crew of the Kurahaupo
waka, later established themselves in Pelorus Sound (Te Hoiere) and Rangitoto (D’Urville Island).
Two other Kurahaupo iwi, Ngati Apa and Rangitane, also began moving into the area. Rangitane
established a strong presence in the Wairau and Totaranui (Queen Charlotte Sound) areas, while
Ngati Apa became strongly associated with the outer sounds, including Anamahanga (Port Gore).
This pattern of occupation was disturbed by a series of invasions from the North Island. This
commenced in the early 1820s when several Tainui waka iwi (Ngati Toa, Ngati Koata and Ngati
Rarua) migrated from their Kawhia homeland to escape increasing pressure from neighbouring iwi. At
Taranaki this group was joined by Ngati Tama and Te Atiawa, and the combined party migrated south
to the Kapiti coast and Wellington. Following an unsuccessful attack by the South Island Kurahaupo
iwi on these northern iwi based on Kapiti Island, the northern tribes, led principally by the Ngati Toa
chief Te Rauparaha, launched a series of attacks on the South Island iwi. By around the end of the
1830s, the Kurahaupo tribes had been defeated and their major pa were captured and destroyed.

28

For further detail refer to the Seabird Report in Appendix 10.
For further detail refer to the Section 4 of the Heritage Report in Appendix 17.
30
A brief history of Maori occupation of the Sounds, and details of associated Maori archaeological sites and other known
Maori historical sites, is contained in the Heritage Report prepared by History Works and contained in Appendix 17.
29
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By 1840 Ngati Koata occupied Rangitoto and its environs. Te Atiawa occupied Arapawa Island (a
corruption of the correct name, Arapaoa), Queen Charlotte Sound and Tory Channel. Ngati Toa
occupied the Wairau and the area around Te Awaiti, and also claimed interests in Te Hoiere,
Arapawa Island and Queen Charlotte Sound.
Distinct boundary lines between the different iwi were not always apparent, and intermarriage and
shared and overlapping occupation and resource use arising from customary peace making
processes (including intermarriage) further blurred distinctions. Although the Kurahaupo iwi had been
defeated, they maintained a distinct presence in the Sounds. The respective rights of the ‘conquering’
and ‘conquered’ groups has been debated. However, the Waitangi Tribunal’s 2008 Te Tau Ihu Report
has found that despite their defeat and subjugation by the Kawhia/Taranaki iwi, the Kurahaupo iwi
remained on the land and retained a range of customary rights. They have later been able to reassert
and strengthen their interests, including recognition by the Crown.

European Settlement
The first known encounter between Maori and Europeans in the Sounds occurred in early 1770, when
the Endeavour entered Queen Charlotte Sound. Captain Cook and his crew remained at Ship Cove,
near the entrance to Totaranui, for three weeks collecting food and water. Cook returned to Ship Cove
several times between 1773 and 1774, and again in 1777.
The Russian explorer Thaddeus Bellingshausen visited Ship Cove in 1820. A permanent European
presence in the area followed from about 1827, when John ‘Jacky’ Guard established the first whaling
station at Te Awaiti, on Arapawa Island. Te Awaiti later declined as a whaling centre, although
whaling was revived in the early twentieth century and continued from Arapawa Island until around
1964. In 1838 HMS Pelorus called in at Port Underwood for supplies and proceeded to investigate
the entrance to the Pelorus Sound. This is probably the first visit by Europeans to Pelorus Sound.
The rugged nature of the landscape deterred close European settlement although farms were
established in many areas. There were also occasional attempts to diversify into other activities.
There were efforts to mine antimony and coal, along with some timber milling, boat-building and
whaling. Picton was briefly the capital of the new province of Marlborough, established in 1859,
although it subsequently lost out to Blenheim.
European settlement of Pelorus Sound was slower to commence. Havelock briefly boomed with the
discovery of gold in the Wakamarina Valley in 1864, and timber milling commenced in the area soon
after.

5.1.3 Marlborough Sounds Community and Economy
The Sounds for most of the twentieth century was synonymous with pastoral farming and summer
recreation, with a mix of commercial and recreational fishing on the water. The Sounds economy
began to diversify in the 1970’s into forestry, commercial tourism, and marine farming dominated by
green-lipped mussels.
Forestry began in response to economic incentives from the Government in the 1970’s. A further
surge in new plantings occurred in the early 1990s in response to a period of high returns for logs.
The total area of land now planted in Pinus radiata and other commercial species is approximately
15,000 hectares in the Sounds.
Marine farming expanded rapidly in the 1980’s and grew in scale to the point where at one stage it
rivaled the wine industry as the region’s leading export earner. By 1998, a total of 478 farms,
occupying 2,055 hectares, were established. Since the early 2000’s the industry has been rationalized
so that by 2011 almost 75% of the mussel farms are owned by the major processing companies.
By 2008 there were some 522 operating or consented marine farms in the Sounds, covering a total of
just over 3000 hectares of coastal space with most farms being located in Pelorus Sound and the
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Outer Sounds, with some also in Croisilles Harbour, Port Underwood and outer Queen Charlotte
Sound. Green lipped mussels are by far the main shellfish species grown.31
The mussel farms are mostly located in the strip between 50 and 200m from the shore. The 50m
inshore strip allows for small commercial and recreational craft to move along the coast in the lee of
the farms.32
Following some experimental farming, commercial salmon farming started in the Sounds in the mid1980s with a farm in Ruakaka Bay, one of NZ King Salmon’s current salmon farming sites. Since
then, the salmon farming industry in the Sounds has continued to grow steadily until today NZ King
Salmon now owns and operates all eight salmon farms located in the Sounds33 with a total production
of 8900 tonnes of salmon per annum (2010).
Tourism has steadily grown over the years with a total of $1.5 million tourism visits including 265,000
international and 525,000 domestic overnight visitors to Marlborough being recorded in 2009,
contributing approximately 209 million dollars to the economy34.
The Sounds is popular for a range of water and land-based pursuits including: cruising, fishing,
sailing, swimming, waterskiing, windsurfing, walking, tramping, biking and wildlife viewing. The area
has three marinas comprising some 1,140 berths.
It is estimated that the Sound’s residential population almost doubles during the peak summer period
when all holiday homes are fully occupied. A significant number of these holiday homes are located
on the northern side of Queen Charlotte Sound. Queen Charlotte Sound is home to the busiest landbased recreation and tourism sites in the Sounds, including: Queen Charlotte Track35, Ship Cove
Historic Reserve, Momorangi Bay Scenic Reserve, Karaka Point Walkway and Motuara Island.
The majority of recreational and tourism boat traffic occurs in the Queen Charlotte Sound and into
Tory Channel. Most of this boat traffic in Queen Charlotte Sounds occurs in the comparatively
sheltered waters between the Grove Arm west of Picton and Blumine Island to the north,
predominantly along the northern side of the Sound. Tory Channel and Queen Charlotte Sound also
provide important routes for the Inter-Islander Ferry to Picton, log ships using the port at Shakespeare
Bay, and cruise ships.
The Pelorus Sound has more small commercial marine farming traffic than the Queen Charlotte. The
Pelorus Sound is a much less popular area for sailing, and has generally much less recreational traffic
than the Queen Charlotte Sound. There is very little boat traffic in Port Gore, although some
recreational and tourism boats visit for fishing and diving.
This is probably reflected in the Inner Queen Charlotte Sound population increase of 16% between
1996 and 2006 as against a decline of population in the Pelorus, Mahau and Keneperu Sounds by
19%.
Of relevance to this application, there are tourism operators that visit the Ruakaka salmon farm as
part of their excursions and the same applies to mussel farms in Pelorus Sound.
The increase in tourism is partly responsible for the ‘Retail, Accommodation, Café and Restaurant’
Sector of the economy in Marlborough Region now employing the greatest number of people in 2010
with 4,470 Employment Counts (ECs). This was followed by the ‘Agriculture, Mining and Forestry
Sector’ with 3,840 ECs, the ‘Manufacturing’ Sector 3,770 ECs and the ‘Health and Community
Services’ Sector with 1,930 ECs.
31

Marlborough District Council, 2008: State of the Environment Marlborough
Refer to paragraph 70 of the Navigation Report in Appendix 19.
33
For further details of the history of salmon farming refer to the NZ King Salmon Report in Appendix 2
34
For further details refer to Section 4 of the Recreation Report in Appendix 16.
35
The 71 km Queen Charlotte Track is a nationally significant multi-day walk or mountain bike ride that receives over 30,000
users annually. It supports a range of accommodation from campsites to hotels, guiding companies and transportation
businesses.
32
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From 2006 to 2010 the Central Government Administration, Defence, Public Order and Safety
Services Sector experienced the greatest employment growth with the number of employees
increasing by 280 ECs to 1,170 ECs, followed by the Health and Community Services Sector (+210
ECs) and the Retail, Accommodation, Café and Restaurant Sector (+140 ECs).
Despite this, the Agriculture, Mining and Forestry sector is still the second largest economic
contributor in the Marlborough Region at $207m of value added, with fishing contributing a further
$43m. It is second only to manufacturing, which is well ahead at $492m, but note some of the latter
relies on produce generated by the former.
Of relevance to this proposal, the seafood industry in Marlborough employs approximately 850 people
(2010) which makes up 11% of New Zealand’s employment in the sector. The seafood industry has
created about 140 new jobs since 2006, which represents a 20% growth. Fifty jobs were created
directly in aquaculture. Almost a third of New Zealand’s workers in the aquaculture sector are
employed in the Region.
The existing salmon farms operated by NZ King Salmon account for just over 1% of marine farms in
the Sounds and occupy approximately 0.2% of the total marine farm surface water space, yet
generate approximately 20% of the export earnings from marine farming in the Sounds.
Table 5.236 below shows the considerable difference between salmon farming revenue, which is over
$1.1m/ha/yr, while mussel and oyster farming revenue is $0.043m/ha/yr, and $0.035m/ha/yr,
respectively.
Table 5.2: Returns from Aquaculture Activities in New Zealand 2009
ACTIVITY

Farms

Water Space

Tonnes

Utilised (ha)

Harvested

Tonnes/ha Revenue/ha/yr

Revenue Total Revenue
per Tonne

($m)

Mussels

645

4,747

97,000

20.4 $

43,000 $

2,104 $

204

Salmon

23

60

7,721

128.7 $

1,130,000 $

8,781 $

68

Pacific Oysters

230

750

2,800

3.7 $

35,000 $

9,375 $

26

TOTAL

898

5,557

107,521

19.3 $

53,657 $

2,773 $

298

http://www.mfe.govt.nz/publications/oceans/aquaculture-risk-management/html/page9.html
In 2010, NZ King Salmon accounted for approximately 62% of total farmed salmon in New Zealand
and the current operation has a significant role within the economy of region as shown in the following
Table 5.337 below.

36
37

From Table 2-15 in the Economics Report in Appendix 3
From Table 2-4 in the Economics Report in Appendix 3
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Table 5.3: Economic Impact of Current NZ King Salmon Operation 2010
Salmon
Farming

2010
Output ($m)
Direct
Indirect
Induced
TOTAL
Value Added ($m)
Direct
Indirect
Induced
TOTAL
Employment (MEC)
Direct
Indirect
Induced
TOTAL

Salmon
Processing

Business
Services

TOTAL

$
$
$
$

59
21
32
111

$
$
$
$

43
45
27
114

$
$
$
$

0
0
0
0

$
$
$
$

101
65
59
226

$
$
$
$

9
10
16
35

$
$
$
$

10
12
13
36

$
$
$
$

0
0
0
0

$
$
$
$

19
22
29
71

200
150
170
520

170
210
140
520

4
0
5

370
360
310
1,040

Glossary for Table 5.3
Value added = contribution to GDP
MECs = modified employment counts. MECs include employee counts (ECs) and working proprietors (WPs). MEC values
therefore include estimates of the number of working proprietors in each industry in addition to the number of persons engaged
as employees.
Indirect = changes in output that occur in upstream supplying industries e.g. a change in output for the salmon farming industry
is likely to cause a change in output for the marine services industry and, in turn, industries that supply to that industry.
Induced = changes in industry outputs that occur as a result of changes in incomes and the flow-on implications through
consumer spending.

To place this in context, the total value added to the Marlborough economy (direct, indirect and
induced) from existing salmon farming ($29m) represents some 1.3% of the region’s total, and the
total employment effect of 440 MECs is around 1.5% of the total. For the Nelson economy, the total
value added arising from existing salmon farming ($35m) represents some 1.4%, and the total
employment effect of 520 MECs is around 1.6%.
The economic benefits of the proposed eight salmon farms are discussed in Chapter 6.0 of this AEE.

5.1.4 Catchment Setting of the Proposed Salmon Farms
As shown on the map in Appendix 1, the proposed salmon farm sites fall within four general
catchment settings. These are:
a. Waitata Reach (in Pelorus Sound);
b. Port Gore;
c.

Queen Charlotte Sound (at the entrance to Tory Channel); and

d. Tory Channel.
The landscapes in the immediate vicinity of the proposed salmon farm sites, other than Papatua, are
not considered to be outstanding natural features or landscapes38 under the Resource Management
Act 1991. They are, however, considered to be “visual amenity” landscapes.39

38

As a matter of national importance, an outstanding natural landscape in the District is required to be protected from
inappropriate use and development. Section 2.4.3 of the Landscape Report discusses this matter further.
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At Papatua, the Alligator Head peninsula, the Cape Lambert peninsula, the north-eastern slopes of
Puzzle Peak and the upper slopes above Pig Bay are considered collectively to be an outstanding
natural feature or landscape.
Waitata Reach
The Richmond, Tapipi and Kaitira salmon farms are proposed to be located on the eastern side of the
Reach, while the Waitata farm is proposed on the western side. The Waitata farm adjoins another
proposed NZ King Salmon farm that is currently under appeal before the Environment Court.
Waitata Reach is the body of water that connects Tawhitinui Reach at Maud Island to Forsyth Bay
and to the open waters of Cook Strait beyond Port Ligar. The Reach is approximately 12 km long
and, between the headlands, the width of the passage typically varies from 2 to 4 km.
The western side of the Reach beyond Maud Island is comprised of three expansive embayments
called Waitata Bay, Waihinau Bay and Port Ligar, which are the focus for the scattered dwellings,
jetties and mussel farms. This activity is particularly focussed on the lower slopes and inner waters of
these bays. There are visible networks of tracks across the slopes. With the exception of Port Ligar
which has retained large areas of pastoral activity, the upper slopes of Waitata and Waihinau Bays
are largely characterised by the regeneration of native bush and shrublands. Generally, the outer
headlands display less development and more advanced regeneration processes.
There are also three moderate to large bays on the eastern side of the Reach, called Horseshoe,
Richmond and Ketu Bays. Marine farming in this area has been focussed in the southern Horseshoe
Bay, leaving Richmond and Ketu Bays largely free of marine development. There are also few
dwellings and associated tracking in these bays.
More than 85 percent of the Marlborough Sound’s marine farms are in Pelorus Sound, including the
area around Waitata Reach. Therefore, much of the boating traffic is related to the servicing of these
mussel and salmon farms. Although there are also recreational boats, and residents’ boats accessing
their properties, the Sound does not have the popularity or high level of use for recreational fishing
and boating that Queen Charlotte Sound does.40
Ambient noise levels in the area are low being intermittently affected by marine vessels.
Measurements taken in the vicinity of the proposed Kaitira site indicate a representative quiet
background noise level of appropriately 35dBALA90 in this area41.
Port Gore
The Papatua salmon farm is proposed to be located in Pig Bay, Port Gore. Port Gore is a remote,
broad bay that extends approximately 9 km from the entrance and 7 km in width between the
entrance headlands. It opens out into Cook Strait.
The entrance to the bay is marked by two very slender, razor-backed peninsulas called Cape Lambert
and Cape Jackson. Much of the ridge that encloses the bay is more than 500m in height and includes
a series of peaks: Otewhanga (688 m), Mt. Furneaux (823 m) and Puzzle Peak (735 m).

39

These are landscapes which, while not considered outstanding, have particular visual or scenic qualities that mean that they
have an amenity value for people. Particular regard to the maintenance or enhancement of such landscapes is required under
Section 7 (c) of the Resource Management Act, 1991.
40
Refer to Sections 4.3 and 4.4 of the Recreation Report in Appendix 16.
41
Refer to Noise Report in Appendix 15
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The lower slopes around Melville Cove and the Hunia Peninsula in the south-west of the bay are in
pasture while the ridgeline and upper slopes defining the inner bay are in mature indigenous forest.
From Pig Bay to Cape Lambert the slopes are also in well-advanced regenerating indigenous
vegetation.
There is a private access road, power line and a handful of dwellings around the inner bay of Port
Gore. There are a number of mussel farms primarily in Melville Cove, Pig Bay and the south-east
corner of Port Gore. NZ King Salmon has also applied for resource consent for a salmon farm in
Melville Cove. That consent was granted by the Council and is currently under Appeal before the
Environment Court.
Tourism and recreation access to Port Gore is difficult. Port Gore usually requires use of a large
vessel to reach the bay, which faces into Cook Strait and requires access around Cape Jackson or
Cape Lambert. There is no public road access into Port Gore from Titirangi Road although there is
private walking access from Ship Cove through the Queen Charlotte Wilderness Park (to Cape
Jackson). There is also private air access to a small landing strip in the southeast corner for the Port
Gore homestead.
The wreck of the Mikhail Lermontov, a 155 metre Soviet passenger liner which struck a submerged
rock between Cape Jackson and Jackson Head and then limped to Port Gore, is found in
approximately 15-30m of water in the Bay. The wreck is an important attraction for divers and of
national significance.
As for Waitata Reach, ambient noise levels in the area are low. Measurements taken in the vicinity of
the proposed Papatua site indicate a representative quiet background noise level of appropriately
40dBLA90 in this area.
Queen Charlotte Sound
The Kaitapeha and Ruaomoko salmon farms are proposed to be located on the southern side of
Queen Charlotte Sound, to the east of the entrance to Tory Channel. The entrance to Tory Channel is
approximately 1.3km wide at the closest points between Dieffenbach Point and Ruaomoko Point.
The two proposed salmon farm sites are situated at a transitional area between the Inner and Outer
Sounds although more strongly oriented towards the Inner Sounds at this point.
The northern side of the Sound opposite the proposed sites is characterised by the sheltered, semienclosed bays, occupied coastal margins and extensive, consistent cover of indigenous bush and
regenerating scrub. The north side of Queen Charlotte Sound is home to the busiest land-based
recreation and tourism sites in the Sounds including the Queen Charlotte Track. However, these
proposed farm sites are on the southern side of the Sound and are removed from the main tourism
and recreation small vessel transport routes.
The coastline on the southern side is much less indented and more exposed. Although regenerating
indigenous vegetation is again characteristic of the slopes, the area is also influenced by forestry that
occurs on the high hills behind.
Measurements taken in the vicinity of the proposed Ruaomoko site indicate a representative quiet
background noise level of appropriately 35dBLA90 in this area. Shipping activity including ferries will
affect the ambient noise levels but are of an intermittent nature.
Tory Channel
The Ngamahau salmon farm is proposed to be located in the mid section of Tory Channel on the
north side. The Channel is a relatively narrow waterway that is approximately 1.2 km wide in the
vicinity of the site and is just 600m between the West and East Heads. It falls within the Outer Sounds
due to the extent to which it is exposed to maritime influences. However, the exposure is reduced to
some degree by the narrow, intimate nature of the channel and because the mid-section of Tory
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Channel in which the proposed site is located is characterised more by productive characteristics
rather than wild or scenic attributes.
The entrance to Tory Channel from Cook Strait has impressive wild and dramatic natural qualities,
however the rural characteristics of the adjacent farmland at Okukari Bay are also immediately
apparent. Similarly, the entrance to Tory Channel from Queen Charlotte Sound displays a mosaic of
landscapes that include a scattering of residences and jetties, forestry activity and regenerating bush
in various stages of succession.
The main recreation and tourism activities in the channel are the daily Interislander, the Blue Bridge
ferries, recreational boating in vessels predominantly vessels over 5m, and fishing. The boat traffic
through the channel is a result of thoroughfare traffic rather than a destination for tourism and
recreation. This area is not a major Picton scenic cruise or charter location although the Beachcomber
Mail-boat Cruise does operate a Tory Channel route twice weekly.

5.2 Existing Environment of Proposed Waitata Salmon Farm
5.2.1 Landscape Setting42
The proposed Waitata farm is to be located on the western side of Waitata Reach, off the headland
that separates Waitata Bay and Waihinau Bay. The outermost face of the headland, between Boat
Rock Point and Burnt Point, is approximately 1.2 km long. It is an exposed, rocky coast and steep,
south-east facing slopes. The proposed site occupies a shallow indentation in the headland adjacent
to White Horse Rock.
The vegetation on the slopes adjacent to the site is dominated by manuka on the lower slopes with
kanuka becoming more dominant from mid-slope. A range of other native coastal species including
mahoe, five-finger, wineberry, rangiora, mamaku and occasional nikau are also emerging through the
manuka-kanuka canopy across the site and a few wilding radiata pines are lightly scattered across
the steep face.
The site is also close to Boat Rock Point which is a roost regularly used by NZ King Shags43 and
identified in the MSRMP.
There are no structures in the immediate vicinity of the site. There are several existing mussel farms
in Waitata and Waihinau Bays with the nearest to the site being situated between Rat Point and Boat
Rock Point. NZ King Salmon operates an existing salmon farm in Waihinau Bay.
The natural character44 of the land adjacent to the site is assessed as high while the natural character
of the inshore seascape is considered to be medium due to the existing, but as yet to be
implemented, mussel farm consent. Overall, the degree of natural character is considered to be
medium-high.
The closest dwellings to the site are in Waihinau Bay and Waitata Bay. Of these dwellings, one
property at the southern entrance to Waitata Reach may have potential visibility of the proposed
Waitata site at 3.2 km (W2)45 . The site is thought to be screened from view from the dwelling by the
spur above Reef Point but this would need to be confirmed. The site will be visible from parts of this
property, which is a operated as a private nature reserve.

42

For further details for each of the Sites described, refer to Section 3 Landscape Report in Appendix 13, and Section 4 of the
Terrestrial Ecology in Appendix 14
43
For further detail refer to Section 3.2 of the Seabirds Report in Appendix 10
44
For details on how natural character is defined and how natural character at the site is evaluated refer to Sections 2.4.2 and
2.6 of the Landscape Report respectively, set out in Appendix 13
45
The relevant dwelling number is shown on the house location maps in Appendix21
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5.2.2 Marine Environment4647
The proposed marine farm sites are all considered to be high current-flow sites, with the exception of
the Papatua site. The Waitata site recorded an average near bottom current speed of 17.6
centimetres per second (cm/s), while its maximum, easily the highest for all proposed sites, was
recorded at 126.7 cm/s.48
The proposed Waitata site is to be sited in depths of between approximately 35 and 65m.
Beneath the proposed Waitata site49 boundary, the seabed is predominantly silt/clay, with a sparse
and relatively low diversity of surface-dwelling species. Occasional hydroids, ascidians and sponges
have been observed. The site had a Shannon-Weiner Diversity score of approximately 2.550.
At the inshore boundary of the site, the seabed is dominated by soft sediments interspersed with shell
material. The epifauna on these soft sediments are representative of species common and
widespread throughout deep current-swept locations in Pelorus Sound, including snake tail stars, sea
cucumbers, scallops, ascidians, sponges and bryozoans.
Further inshore, the mud and silt grades into sand and scallops have been observed. Within these
coarser sediments, variable amounts of shell have been observed with occasional horse mussels.
Patches of boulder reef were found approximately 192m north, 225m south and 181m inshore of the
proposed farm’s cage area boundary. Reef communities included sponges, ascidians and various
reef fish. Further inshore, between approximately 162 to 225m from the cage area boundary, cobble
habitat dominated with occasional tubeworm mounds and brown algae. Coarse sediments graded to
cobbles within 50m of shore, and the inter-tidal area is dominated by boulders and cobbles.
Table 5.4 below51 provides a semi-quantitative assessment of the inshore substratum types found at
the Waitata site. It is compared against the total measured substrata for the Pelorus Channel which is
shown in Table 5.1.
Table 5.4: Estimated area (ha) of three substratum types out to the mud/silt boundary at the Waitata
site and the percentage of the total area measured for Pelorus Channel:
Site

Bedrock Reef

Boulder and Cobble

Pebble, Shell
and Sand

Total Measured
Dist. (km)

Hectares (ha) and Percentage (%) of Pelorus Channel
Waitata

0.4 (0.3)

3.2 (1.5)

5.6 (0.7)

0.9

The above description of the benthic substrata and habitats is visually summarised in a series of
maps for each of the proposed salmon farm sites. These are located in Section 2.2 of the Seabed
Report in Appendix 4.
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For further details refer to the Seabed Report in Appendix 4
The seabed beneath and adjacent to the proposed sites was characterised using a range of sampling techniques including
depth profiling, sediment grab sampling, video transects, drop camera images and side-scan sonar. Refer to Section 2.1 of the
Seabed Report in Appendix 4
48
The next highest maximum was recorded at the proposed Ruaomoko site at 77.5 cm/s.
49
The Plan Change Site
50
The Shannon-W Shannon-Wiener is a diversity index (loge base). It describes, in a single number, the different types and
amounts of animals present in a collection. It varies with both the number of species and the relative distribution of individual
organisms among the species. The index ranges from 0 for communities containing a single species to higher values for
communities containing many species with each represented by a small number of individuals. Typically the value of the index
ranges from 1.5 (low species richness and evenness) to 3.5 (high species richness and evenness and richness).
51
Adapted from Table 1 of the Seabed Report in Appendix 4
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Ecologically Important Species or Habitats
The Department of Conservation has prepared a list of biological attributes or features which point to
a site being ecologically important52. The important sites often support habitats or species that are
unique to an area, supporting rare species or habitats that form a 3 dimensional structure, thereby
increasing local diversity. For example, an area of bedrock reef that contains greater than five plants
of bladder kelp is worthy of more detailed examination. Another example would be the presence of a
distinct zone of scallops in fine sediment. Each site has been assessed against the Department of
Conservation criteria.53
At the proposed Waitata site, communities inhabiting hard substrate habitats are found approximately
160m inshore of the site boundary. These are considered ecologically important due to the
combination of hard substrates and strong currents resulting in a diverse assemblage of sponges,
hydroids, ascidians and macro-algae that are restricted in distribution in the Sounds.
The occasional hydroids were recorded within wider site boundary, but 150m inshore from the actual
cage area boundary. Horse mussel abundance within the application was below the Department of
Conservation (DoC) trigger levels, while scallop abundance approached the trigger level but did not
exceed it. Cobble and small boulder habitat were recorded 200m or further inshore of the proposed
cage area boundary. Several rocky reef areas were identified, and greater than 200m inshore of the
same boundary and these were characterised by having grey vase sponges and ascidians.

5.3 Existing Environment of Proposed Kaitira Salmon Farm
5.3.1 Landscape Setting
The proposed Kaitira salmon farm is to be located at the northern entrance to the Reach, between
Post Office Point and Kaitira, otherwise known as the “East Entry Point.” Directly across the Reach is
the slender peninsula of Te Akaroa otherwise known as the “West Entry Point” to Waitata Reach.
The distance between the site and West Entry Point is approximately 2 km.
The adjacent slopes are dominated by pasture grassland and Spanish heath. Silver tussock and
scattered shrubs occur amongst the grassland on the upper slopes and small pockets of forest
communities such as mixed coastal broadleaf forest, kanuka, kohekohe and tawa are present on the
lower slopes.
The large headland above the proposed Kaitira farm, which separates Waitata Reach from Forsyth
Bay, rises to a height of 418m. The coastline is steep with rock faces, cliffs and minor rocky
headlands. Wynans Bay, to the east of the site is the only embayment on this northern part of the
headland.
Three unnamed streams drain the hill slopes. Although all have some form of riparian cover, the loss
of the original forest cover has reduced the natural processes of shading and buffering.
The site is approximately 3 km from Duffers Reef which is home to a roost of NZ King Shags. Some
183 adults were recorded in 2006 with 28 nests.
In terms of structures there are post and wire fences present on the slopes and two historic concrete
gun emplacements occupy the lower slopes on Post Office Point itself, adjacent the western end of
the site. The Post Office Point gun emplacement was completed in 1942 and included a fixed 6-inch
Mk 7 gun, a battery observation post, magazine, engine room, water supply, camp and jetty. In

52

Department of Conservation 1995: Guidelines for ecological investigations of proposed marine farm areas in the
Marlborough Sounds. Nelson/Marlborough Conservancy, Occasional publication No. 25, 21 p
53
Refer to Table 2 of the Seabed Report in Appendix 34.
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October 1943 the gun was dismounted and shipped to Auckland but the concrete structures remain
intact today.54
A broken jetty, dilapidated stockyards and small hut are present in Wynens Bay, immediately to the
east of the site.
The existing natural character of the land adjacent to the site is assessed as medium, while the
natural character of the inshore seascape is considered to be high due to the lack of modification and
exposure to the open waters of the outermost Sounds.
There are no houses in the immediate vicinity of the site. The nearest houses with potential views to
the Kaitira site are located in Waihinau Bay where six dwellings will potentially have views (W11-16)
at distances of 4.5km and greater. There are more distant dwellings in adjacent bays such as Port
Ligar (W18, W19), Waitata Reach (W2) and Turner Bay (W5, W6) that also have potential views to
the site at Kaitira.

5.3.2 Marine Environment
The proposed Kaitira site recorded an average near-bottom current of 19.6 cm/s while its maximum
was recorded at 57.2 cm/s. The Kaitira site is to be located in depths of between approximately 3055m.
Beneath the proposed Kaitira site boundary, fine silt-mud habitat dominates over 80% of the area.
Sparse and a relatively low diversity of surface dwelling species is associated with this mud substrate.
The site had a Shannon-Weiner Diversity score of approximately 3. In the south-west corner of the
site, the substrate grades to finer shell, pebble and sand sediments. Over 200m from the proposed
cage area boundary, a relatively diverse species assemblage was found on the cobble and solid rock
substrate that extended to approximately 75m from shore. The intertidal and shallow subtidal zones
adjacent to the Kaitira site are composed of bedrock reef, boulders and cobbles.
Table 5.555 below provides a semi-quantitative assessment of the inshore substratum types found at
the Kaitira site. It is compared against the total measured substrata for the Pelorus Channel shown in
Table 5.1.
Table 5.5: Estimated area (ha) of three substratum types out to the mud/silt boundary at the Kaitira
site and the percentage of the total area measured for Pelorus Channel:
Site

Bedrock Reef

Boulder and Cobble

Pebble, Shell
and Sand

Total Measured
Dist. (km)

Hectares (ha) and Percentage (%) of Pelorus Channel
Kaitira

2.3 (1.9)

2.7 (1.2)

2.9 (0.4)

1.5

Ecologically Important Species or Habitats
Occasional hydroids, sponges and tube-worm mounds were observed inshore of the application.
Occasional lamp shells were observed 100m inshore of the site, at approximately 20m depth.

54
55

For further detail refer to the Section 9 of the Heritage Report in Appendix 17
Adapted from Table 1 of the Seabed Report in Appendix 4
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5.4 Existing Environment of Proposed Tapipi Salmon Farm
5.4.1 Landscape Setting and Terrestrial Ecology
The proposed Tapipi farm is to be located adjacent to a low, linear headland that separates Ketu Bay
from Richmond Bay. The section of the headland adjacent to the proposed site is approximately 350m
wide and 140m high. The landform is topographically uniform with an even gradient to the slopes and
little variation in terms of gullies or spurs.
A uniform cover of 2 to 5m high kanuka extends from above the coastal margin to the top of the ridge
with sparsely scattered wilding pines. The coastal margin is generally rocky, with pebble and cobble
beaches and abundant driftwood. At the interface between the beach and the kanuka slopes behind
are occasional plants of umbrella sedge, Carex, and knobbly club rush, as well as a band of wharariki
(coastal flax), manuka, silver tussock and various exotic species.
There are no structures apparent on either the land or water in the vicinity of this site. There is a
vehicle track that runs along the top of the ridge. The track now stops just short of the site but aerial
photographs from 2003 (Google Earth) indicate that it may have once extended to the tip of the
headland and has since closed over.
The natural character of the proposed Tapipi site is considered to be high. Although there is a poor
level of indigenous diversity, the adjacent land is dominated by indigenous regenerating vegetation
cover. The absence of structures in the immediate and wider landscape and seascape also
contributes to the site’s high level of natural character.
There are no dwellings adjacent to the site. The nearest dwelling, approximately 3.4 km to the west,
is located on the Tui Nature Reserve property approximately 200m in height above the Yellow Cliffs
(W2). Although vegetation closely surrounds the buildings on this property, it is assumed that views
of the site will be possible.
There are also three dwellings in Camp Bay (W7-W9) with potential open views towards the site in
which the site would be distant but central. There is also one dwelling in Port Ligar (W19) which may
have views to the site.

5.4.2 Marine Environment
The Tapipi site recorded an average near-bottom current of 17.7 cm/s while its maximum was
recorded at 43.8 cm/s. The proposed Tapipi site is to be sited in depths of between approximately
50-60m.
Despite Ketu Bay being one of the most popular scallop dredging sites in the Pelorus Sound56 the
substratum beneath the Tapipi site comprises entirely of mud and shell with few surface dwelling
species.
The diversity is typical of relatively sandy, high flow sediments with approximately 40 taxa per core
and a Shannon-Weiner Diversity score of approximately 3. Beyond the mud-shell area, a substratum
of shell and sand dominated, supporting a sparse epifauna. Over 265m inshore of the cage area
boundary, a boulder/cobble habitat was observed, supporting a diverse range of invertebrate species.
The intertidal shoreline inshore of the Tapipi site was dominated by a cobble substratum with
occasional boulders
Table 5.657 below provides a semi-quantitative assessment of the inshore substratum types found at
the Tapipi site. It is compared against the total measured substrata for the Pelorus Channel shown in
Table 5.1.
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Refer to Section 5.0 of the Recreation Report in Appendix 16
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Table 5.6: Estimated area (ha) of three substratum types out to the mud/silt boundary at the Tapipi
site and the percentage of the total area measured for Pelorus Channel
Site

Bedrock Reef

Boulder and Cobble

Pebble, Shell
and Sand

Total Measured
Dist. (km)

Hectares (ha) and Percentage (%) of Pelorus Channel
Tapipi

0.3 (0.2)

6.4 (2.9)

8.6 (1.1)

1.1

Ecologically Important Species or Habitats
Occasional scallops were observed within the site, but densities were estimated to be relatively low.

5.5 Existing Environment of Proposed Richmond Farm
5.5.1 Landscape Setting and Terrestrial Ecology
The proposed Richmond salmon farm is to be located on the eastern side of Waitata Reach, off the
headland that separates Ketu Bay in the north and Richmond Bay in the south and just to the south of
Tapipi Point and the proposed Tapipi site described above.
The section of the headland adjacent the proposed site is approximately 700m to 1 km wide and
245m high. The area is close to the entrance of Richmond Bay and therefore is more influenced by
the character of Richmond Bay than its northern counterpart at Tapipi.
There is no discernable man-made disturbance to the land immediately adjacent the site however the
topographical map and aerial photographs show that there is a vehicle track on the ridgeline. Tracking
and vegetation clearance is visible at the head of Richmond Bay, approximately 2.5 km from the site.
The Richmond site contains a little more diversity than that of the adjacent Tapipi site, reflecting the
more southerly aspect and slightly greater complexities within the landform.
The coastal margin is characterised by tauhinu and kanuka shrubland although there is a mix of other
indigenous and exotic vegetation growing in the area. Above the coastal scrub the vegetation cover is
almost entirely regenerating 3 to 6m high kanuka with scattered pines. There are also some pockets
of broadleaf forest which were observed in the bottoms of two gullies.
There are no structures apparent on either the land or water immediately adjacent the site, however
there are existing marine farms around both sides of the entrance to Richmond Bay.
Although there is a pattern of modification in the wider Richmond Bay landscape, the natural
character of this proposed site is considered to be medium-high due to the progression of
regenerating vegetation cover that dominates the character of the site and the absence of structures
in the immediate landscape and seascape.
Again, the nearest dwelling is on the Tui Nature Reserve property above Yellow Cliffs (W2) at 3.5km,
as described earlier for the Tapipi site. Again, the dwellings in Camp Bay (W7-W9) have the potential
for more distant views of the site as would the dwelling in Port Ligar (W19).
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5.5.2 Marine Environment
The Richmond site recorded average near-bottom current of 17.7 cm/s while its maximum was
recorded at 56.3 cm/s. The proposed Richmond site is to be sited in depths of between
approximately 35 - 50m.
Beneath the proposed Richmond site the dominant substratum is mud, providing habitat for scallops
and occasional snake tail stars. In the north-eastern corner, shell was more common on the mud with
a sparse sea floor community dominated by snake tail stars. The site had a Shannon-Weiner
Diversity score of approximately 3. The inshore habitats, further than 130m from the proposed cage
area boundary, is dominated by a boulder and cobble substratum with a diverse biota characteristic of
those found at current-swept locations in Pelorus Sound. The biota associated with the cobble and
boulder substrata included encrusting coralline algae, red filamentous, green and large brown algae,
occasional hydroids, anemones, kina, cushion stars, brittle stars and various fish species including
blue cod, spotty, and triplefins.
Table 5.758 below provides a semi-quantitative assessment of the inshore substratum types found at
the Richmond site. It is compared against the total measured substrata for the Pelorus Channel
shown in Table 5.1.
Table 5.7: Estimated area (ha) of three substratum types out to the mud/silt boundary at the
Richmond site and the percentage of the total area measured for Pelorus Channel:
Site

Bedrock Reef

Boulder and Cobble

Pebble, Shell
and Sand

Total Measured
Dist. (km)

Hectares (ha) and Percentage (%) of Pelorus Channel
Richmond

0.6 (0.5)

4.0 (1.9)

3.7 (5.5)

1.1

Ecologically Important Species or Habitats
Hard substratum habitats well inshore of the cage area boundary (> 130m) supported a wide range of
species and are considered representative of many current swept habitats along the main channel of
Waitata Reach.
There was an abundance of scallops under the site. Their abundance increased with depth, reaching
a peak of 0.6 per square metre in offshore transects to the south of the cage structure boundary at a
depth of approximately 55m.

5.6 Existing Environment of Proposed Papatua Farm
5.6.1 Landscape Setting and Terrestrial Ecology
The proposed Papatua salmon farm is to be located in Pig Bay, on the western side of Port Gore.
Pig Bay can be separated into two parts. The innermost bay is a small area semi-enclosed by
Papatua Point. The outer waters of the bay are defined by a second, unnamed headland to the south
and Taratara Point to the north.
The shoreline is predominantly rocky, most noticeably along the north-eastern part of the Bay. Further
westwards and between small, localised eroded headlands and points, are small sandy beaches,
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often backed by cobbles and occasional rocks. Cape Jackson, the eastern headland that encloses the
wider bay of Port Gore, is identified as a geopreservation site in the NZ Geopreservation Inventory.
The high peaks above Port Gore and Pig Bay form an impressive backdrop. The ridge that forms the
immediate backdrop to the site varies in height from 428m high above the Papatua headland to 164m
high immediately north of the site. The slopes of Puzzle Peak climb to over 700m high. The size and
scale of the landforms is immense, and their underlying geological structure is highly legible.
The vegetation and land use on the peninsula and within Pig Bay is varied and includes both
extensively grazed areas as well as advanced regenerating scrub in the Cape Lambert Scenic
Reserve.
The vegetation to the north of the site, partly within Cape Lambert Scenic Reserve, is indigenous
coastal vegetation characteristic of indigenous headland vegetation in the Outer Sounds. A fence
across the peninsula in the northwest corner of the bay divides this almost completely unmodified
area of vegetation from the adjacent grazed slopes that extend around Pig Bay and along the Hunia
Peninsula.
The managed pastoral land is extensively grazed and includes scattered Coprosma shrubs and
tauhinu with occasional cabbage trees and small modified pockets of coastal broadleaf forest
primarily in gullies and on the lower slopes close to the shoreline.
A comparatively small colony of NZ King Shags was identified at Taratara Point at the entrance to Pig
Bay in 2006, although no birds or evidence of breeding was found during a site visit in 201159 nor any
sign that it had been used recently.
Post and wire fences are a visible feature across the farmed landscape and a building occupies an
elevated position on the southern slopes, west of the Conservation land but amongst the regenerating
vegetation.
Consented mussel farms are located in the inshore waters around the head of Pig Bay and south
against the Hunia Peninsula.
Although modified, the natural patterns and processes remain highly legible in the wider Port Gore
landscape and the scale of the landforms in the Bay, together with the area’s remoteness, add
considerably to its wild and scenic attributes. Although the natural character is reduced in the inshore
waters where the present marine activity is located, it increases quickly further out. Overall, the
natural character of the Papatua site is considered to be high.
There is one building above Papatua Bay, approximately 420m north of the site (P1). This has been
identified as a hunting hut, so is occupied for temporary periods. Although it is well tucked into the
surrounding vegetation, views towards the proposed salmon farm may be possible from this building.
The nearest other buildings to the Papatua site are in Melville Cove where views towards Papatua
Bay are screened by Hunia Peninsula. There are several other buildings at the head of Port Gore (P2
to P9) that have potential views across the water to the proposed salmon farm. These buildings are
some 3.8 km or greater from the proposed site.

5.6.2 Marine Environment
As noted earlier, the Papatua site is the only proposed low-flow site with a recorded average nearbottom current of 3.4 cm/s while its maximum was recorded at 19.2 cm/s. The proposed Papatua site
is to be sited in depths of between approximately 30 to 40m.
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Beneath the proposed Papatua site, substrates are characterised by fine mud and silt sediments.
This mud bottom continued inshore up to approximately 100m away from the proposed cage area
boundary where shell-hash habitats were observed.
The mud substratum under and around the site contains relatively few surface dwelling species and a
low infaunal diversity with approximately 22 taxa per core being recorded and with a ShannonWeiner Diversity score of approximately 2.3. Areas greater than 250m inshore from the site boundary
are characterised by cobble and sand with shell-hash. Rocky habitats, including bedrock and
cobbles, have been recorded around the edges of the bay well inshore of the site. These rocky
habitats support a greater diversity of flora and fauna compared to mud habitats.
Table 5.860 below provides a semi-quantitative assessment of the inshore substratum types found at
the Papatua site. It is compared against the total measured substrata for Port Gore shown in Table
5.1.
Table 5.8: Estimated area (ha) of three substratum types out to the mud/silt boundary at the Papatua
site and the percentage of the total area measured for Port Gore:
Site

Bedrock Reef

Boulder and Cobble

Pebble, Shell
and Sand

Total Measured
Dist. (km)

Hectares (ha) and Percentage (%) of Port Gore
Papatua

6.8 (5.5)

10 (5.2)

34.7 (8.7)

4.3

Ecologically Important Species or Habitats
The inshore reef and sand and shell-hash habitats supported healthy populations of macro-algae and
invertebrates including occasional horse mussels, dog cockles and scallops. However, all were
estimated to be at densities below DoC trigger levels for a site of ecological importance. A greater
variety of fish were also recorded from the rocky habitats, including blue cod, tarakihi, spotty, banded
wrasse, and blue moki, compared to only a few species from the deeper mud.

5.7 Existing Environment of Proposed Kaitapeha Farm
5.7.1 Landscape Setting
The proposed salmon farm sites at Kaitapeha and Ruaomoko are located on the southern side of
Queen Charlotte Sound at the entrance to Tory Channel. Because the two farms are adjacent to one
another they share many characteristics. Kaitapeha is to be located to the west of Kaitapeha Bay, off
the north-west facing, steep-sided slopes of southern Arapawa Island.
The landscape at this site is characterised by a large headland with the slopes rising to 308m. The
coastal edge incorporates a shallow embayment and narrow beach between rocky outcrops and
crumbly clay/rock bluffs.
A high proportion of the land cover is in pine trees with the balance consisting of regenerating kanuka,
which has a 6 to 8mhigh canopy. In addition, there are broadleaved species such as five finger,
mahoe and mamaku on the wetter south-facing slopes.
The seascape and landscape immediately adjacent the Kaitapeha site are currently free of noticeable
structures although the house and jetty in Kaitapeha Bay are within approximately 600m of the site
(Q25), and there is also a jetty and small group of 3 - 4 dwellings in the bay north of Kaitepaha Bay,
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approximately 1.1 km from the site and there are a small number of other dwellings in those bays
further north again.
The existing salmon farm in Ruakaka Bay is approximately 2.5 km from the proposed site.
Overall, the degree of natural character at the Kaitapeha site is considered to be medium-high despite
a strong presence of pines. It is the lack of structures and presence of natural elements, patterns and
processes on the land and seascape that continue to determine the character of the site.
The closest house considered likely to have views to the proposed site lies in the bay between
Tikimaeroero Point and Otamango Point (T1), approximately 2.7 km from the site.
There are three houses on the ridgeline at Snake Point, approximately 2.7 to 3 km north-east of the
site, all of which have potential for views to the Kaitapeha site.
Putting aside any potential screening, it is possible that the site could be viewed from other places on
the other side of Queen Charlotte Sound, including stretches of the Queen Charlotte Track walkway.

5.7.2 Marine Environment
The Kaitapeha site recorded an average near-bottom current of 12.4 cm/s while its maximum was
recorded at 51.0 cm/s. The proposed Kaitapeha site is to be located in depths of between
approximately 20 to 70m, with the cage area positioned over depths of 45 to 70m.
Beneath the proposed Kaitapeha site, the substratum is primarily mud and/or mud with shell. Muddy
areas had few sea-floor species, with low numbers of snake-tail stars being observed. Infaunal
diversity was typical of relatively sandy, high-flow sediments with approximately 40 taxa per core and
a Shannon-Weiner Diversity score of approximately 3. Mud with shell habitat had dead shells
scattered throughout and supported occasional scallops, snake tail stars and occasional biogenic
clumps of sponges and ascidians.
Reef areas were present at both ends of the embayment, with the northern reef area extending down
to a depth of 22m approximately 100m from shore. The southern reef is approximately 45m in depth
and 150m from shore. At the south-western tip of the site, a steep-sided patch of reef habitat
amongst cobble and sand extended into the edge of the site. The shallow reef areas are relatively
barren of macro-algae compared to those in Tory Channel. Deeper reef areas, between 5 to 45m,
are relatively diverse and support large numbers of sponges, fish, ascidians, sea stars, hydroids,
anemones and snake tail stars. Between 14 to 17m in depth, tubeworm mounds were observed
interspersed with sand. Along the rest of the coastline, extending up to 90m distance from the shore,
the seabed is comprised of cobbles interspersed with sand.
Cobbles generally decreased in size with depth and eventually graded into sand in most areas. The
cobble habitat was characterised by encrusting coralline algae, sponges, tubeworm mounds,
ascidians and kina.
Table 5.961 below provides a semi-quantitative assessment of the inshore substratum types found at
the Kaitapeha site. It is compared against the total measured substrata for the Tory Channel shown
in Table 5.1.
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Table 5.9: Estimated area (ha) of three substratum types out to the mud/silt boundary at the
Kaitapeha site and the percentage of the total area measured for Tory Channel:
Site

Bedrock Reef

Boulder and Cobble

Pebble, Shell
and Sand

Total Measured
Dist. (km)

Hectares (ha) and Percentage (%) of Tory Channel
Kaitapeha

1.4 (1.3)

2.7 (3.4)

6.4 (2.0)

0.9

Ecologically Important Species or Habitats
Sand areas, located approximately 97-143m inshore of the cage area boundary, had a relatively high
diversity of species with patches of tubeworm mounds and sponges, as well as hydroids and
ascidians. Occasional anemones and large tree hydroids were noted at a depth of 17 to 18m in
sandy habitat, approximately 100m from shore. Scallops were observed on three of the four dives in
both sand and mud with shell habitat and were noted at depths of 9 to 25m, and were also observed
in drop-camera images from deeper areas within the site, but in all cases abundances were below
Department of Conservation trigger levels for areas of ecological importance.
Large macro-algae beds were noted at shallow depths but the invasive alga Undaria pinnatifida was
also often observed in cobble and reef areas. Occasional brachiopods were present in the mud with
shell habitat inshore of the site boundary. A deep boulder/cobble reef habitat has been observed in
the southern corner of the site, supporting a diverse epibiota of sponges and ascidians.

5.8 Existing Environment of Proposed Ruaomoko Farm
5.8.1 Landscape Setting
As discussed earlier, Ruaomoko is to be located just south of Kaitapeha site and therefore adjoins the
same north-west facing slopes of southern Arapawa Island.
The vegetation cover is again characterised by a 5 to 6m canopy of secondary kanuka and five-finger
forest with a healthy, diverse understorey. There are also a range of exotic weeds in exposed areas
as well as scattered wilding pine trees.
Again, there is no discernable tracking or other man-made disturbance to the landform. The adjacent
land is owned by the Department of Conservation and therefore it could be reasonably expected that
the natural elements, patterns and processes present will be maintained or enhanced over time.
There are no noticeable existing structures on the waters and land immediately surrounding the site,
the nearest being the house and jetty in Kaitapeha Bay and the navigation beacon at Dieffenbach
Point, approximately 1 km from the nearest edge of the site.
As for the Kaitapeha site, the degree of natural character in the vicinity of the Ruaomoko site is
considered to be medium-high despite a strong presence of wilding pines. It is the presence of natural
elements, patterns and processes on the land and seascape that continue to determine the character
of the site.
The nearest house resides in Kaitapeha Bay and does not have a view of the proposed site. The
nearest house with a view to the Ruaomoko site resides in the bay between Tikimaeroero Point and
Otamango Point, approximately 2.2 km from the site and slightly elevated (T1). There are also
several houses in Maraetai Bay with potential views to the site from distances of approximately 2.4
km and greater.
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There are dwellings and tracks with potential views in other bays on the other side of Queen Charlotte
Sound, which would be very similar to those discussed above under the Kaitapeha site. These views
are all at distances of greater than 3 km.

5.8.2 Marine Environment
The Ruaomoko site recorded an average near-bottom current of 26.8 cm/s while its maximum was
recorded at 77.5 cm/s. The proposed Ruaomoko site is to be located in depths of between
approximately 5 to 70m, with the cage area positioned over depths of 40 to 65m.
Beneath the proposed Ruaomoko site, the substratum is dominated by shell-hash that is
characteristic of extremely high flow areas within the Sounds. Infauna at this site is relatively diverse
with an average of 54 taxa per core with a Shannon-Weiner diversity score of approximately 3.4.
Occasional hydroids and horse mussels were observed on this coarse substratum. Steep slopes of
bedrock reef and cobble substrata extended out to 150m from the shoreline to the north and south of
the site boundary, to a depth of between 25 to 60m. A small patch of reef was observed in the
southern corner of the cage area boundary.
These deep bedrock reef and cobble areas have diverse epifaunal assemblages while the cobble and
sand areas, located between reef habitats, support fewer species at depth. Occasional large
tubeworm mounds were observed closer to shore approximately 65m from the site boundary at a
depth of less than 20m. Reef and tubeworm mound habitats support a diverse assemblage of
sponges, ascidians, hydroids, sea anemones, demersal fish, sea urchins, sea stars and bryozoans.
Areas of sand and gravel amongst the tubeworm mounds support large numbers of snake tail stars
and occasional scallops. Brown algae beds fringed the coastline out to 25m distance from shore at a
depth of less than 6m. Small plants of the invasive alga Undaria pinnatifida was recorded out to 30m
from shore in depths less than 12m.
Table 5.1062 below provides a semi-quantitative assessment of the inshore substratum types found at
the Ruaomoko site. It is compared against the total measured substrata for the Tory Channel shown
in Table 5.1.
Table 5.10: Estimated area (ha) of three substratum types out to the mud/silt boundary at the
Ruaomoko site and the percentage of the total area measured for Tory Channel:
Site

Bedrock Reef

Boulder and Cobble

Pebble, Shell
and Sand

Total Measured
Dist. (km)

Hectares (ha) and Percentage (%) of Tory Channel
Ruaomoko

2.7 (2.6)

4.5 (5.7)

3.9 (1.2)

0.9

Ecologically Important Species or Habitats
A tongue of boulder/cobble reef habitat extends down the steep slope into the Ruaomoko site at the
southern and northern ends at depths of 40-60m. The hard substrata assemblages associated with
this boulder/cobble habitat are representative of the deep, high current areas of Queen Charlotte
Sound. At distances further than 100m inshore of the cage area boundary, on cobble and sand
habitats, a burrowing anemone was recorded as were occasional scallops, horse mussels and large
tree hydroids.
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5.9 Existing Environment of Proposed Ngamahau Farm
5.9.1 Landscape Setting
The proposed Ngamahau salmon farm is proposed to be located in the mid-section of Tory Channel
on the northern side. The land adjoining the site faces predominantly south-east and rises
moderately steeply to Wairere Peak, 435m high.
The existing vegetation is a mosaic of indigenous and exotic vegetation including gorse, manuka,
regenerating mahoe/five-finger forest and radiata pine forest and scattered trees. Of the weed species
present on the adjacent land, large radiata pines that have probably seeded from the original
plantation forests are the most conspicuous. The slopes encircling the head of Deep Bay, including
the uppermost slopes above the site, are forested in pines.
A single track cut approximately along the 60m contour adjacent to the site is easily discernable but
not dominant due to the regenerating bush canopy. Other tracking is present on the higher slopes
above the site. Parts of a larger network of tracks with more extensive earthworks and vegetation
clearance are visible high up on the ridgeline above Deep Bay.
There is a building, used as a house, with a mooring in Ngamahau Bay adjacent to the site (N4). The
proposed salmon farm will be visible from this location, approximately 400m away, occupying much of
the central view through the entrance of the bay.
There are jetties and houses present in adjacent bays including Deep Bay to the south of the site and
Kotoitoi to the north. There is also a power line that crosses the slopes above the track. There are no
formed roads in this area. Views to the site will be possible from a number of private tracks in the
vicinity, on both Arapawa Island and on the mainland.
There are two existing houses in Te Rua Bay (N5 and N6) with potential views to the site,
approximately 1.3 to 2 km away to the south across Tory Channel. There are also two houses in
Thoms Bay with potential views to the site, approximately 2.5 km to the northeast across Tory
Channel (N7 and N8).

5.9.2 Marine Environment
The Ngamahau site recorded an average near-bottom current of 21.1 cm/s while its maximum was
recorded at 66.2 cm/s. The proposed Ngamahau site is to be located in depths of between
approximately 5 to 40m.
Beneath the proposed Ngamahau site, the substratum is characterised by mud and shell. Infaunal
diversity was typical of relatively sandy, high-flow sediments with approximately 38 taxa per core and
a Shannon-Weiner Diversity score of ~2.8. The mud and shell zone ranged from areas of bare mud
to mud and shell supporting various species of green and red algae. Bare mud areas contained few
epifauna, consisting of occasional snake-tail star and red algae.
The inshore habitats at the Ngamahau study area support a diverse epifauna, characteristic of high
flow areas in the Tory Channel area. Large kelp and brown algae were common to 14m in depth. To
the south of Ngamahau Bay a cobble habitat was observed out to the edge of the site boundary. The
cobble area was dominated by green, brown and red algae with sponges, hydroids, kina, sea
cucumbers, sea stars and fish common. Among the cobble areas, small patch reefs were observed
with a diverse epifauna characterized by sponges, hydroids, ascidians, fish and red algae. The site
boundary partially extends into this reef/cobble/sand area (100m offshore, 15-25m depth).
The rocky headland to the north of Ngamahau Bay and north of the site boundary is dominated by
large brown algae on a hard rock reef. The northern bedrock reef extended down to 18m in depth
and more than 300m offshore where it graded into cobbles and some sand patches. This reef to the
north was characterised by a diverse assemblage of sponges, hydroids, green algae, red algae and
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ascidians. A rich fish assemblage has been also observed on the reef. Juvenile crayfish filled almost
every crevice and several paua have been also observed.
Table 5.1163 below provides a semi-quantitative assessment of the inshore substratum types found at
the Ngamahau site. It is compared against the total measured substrata for the Tory Channel shown
in Table 5.1.
Table 5.11: Estimated area (ha) of three substratum types out to the mud/silt boundary at the
Ngamahau site and the percentage of the total area measured for Tory Channel:
Site

Bedrock Reef

Boulder and Cobble

Pebble, Shell
and Sand

Total Measured
Dist. (km)

Hectares (ha) and Percentage (%) of Tory Channel
Ngamahau

2.5 (2.4)

5.0 (6.3)

6.9 (2.2)

1.0

Ecologically Important Species or Habitats
The kelp, Macrocystis pyrifera, and two anemones were observed from inshore cobble/sand habitats.
Patches of tree hydroids were regularly observed inshore, to the south and under parts of the
proposed Ngamahau site. Tree hydroids were found in current-swept habitats supporting high
community diversity. Fish were common in the vicinity of tree hydroid communities as were sponges,
ascidians, smaller hydroids, kina, sea stars, snaketail stars, sea cucumbers, anemones, fanworms
and algae. The areas of tree hydroid habitat represent only those that were observed during dive and
video transects or dropcam images. The tree hydroids were not limited to just rocky reefs and were
occasionally observed on cobble and dead whole shell habitats within the site boundary. These tree
hydroid dominated communities appear unique to the Tory Channel biogeographic area, but in
ongoing monitoring at the nearby existing salmon farm sites have not been found to be negatively
affected at distances greater than 100m from cages.

5.10 Summary of Existing Environment of Proposed Farms
A summary of the attributes for the proposed salmon farms sites are provided below in Tables 5.12 to
5.16. Table 5.12 below summarises the existing levels of natural character and the landscape
category applied to each site and the distances from the sites to the nearest houses likely to have a
view of a farm on that site.
Table 5.12: Summary of Natural Character and Landscape Values for Each Site64:
Site

Natural Character

Visual Amenity
Nearest Houses
with View of Site
(Distances)

Landscape

Waitata

medium-high

VAL*

W2
3.2km

Kaitira

medium-high

ONFL** (VAL)***

W11-16
4.5km & greater

Tapipi

high

VAL

Richmond

medium-high

VAL

W2
3.4km
W2
3.5km

63
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Adapted from Table 1 of the Seabed Report in Appendix 4
Adapted from the Landscape Report in Appendix 13.
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Papatua

high

ONFL

Kaitapeha

medium-high

VAL

Ruaomoko

medium-high

VAL

Ngamahau

medium

VAL

P2-P9
3.8km & greater
T1
2.7km
Q25
600m (not likely to have a view from
the house)
T1
2.2km
N4
400m

* Visual Amenity Landscape
** Outstanding Natural Feature and/or Landscape
***
The Landscape Report Assessment finds that the headland displays characteristics appropriate to a
Visual Amenity Landscape classification however it is identified in the Marlborough Sounds Resource
Management Plan as an ONFL.

As described in Section 5.1.4 the eight individual sites are categorised into four catchments. In some
cases the proposed sites are also in the vicinity of existing salmon farms or other aquaculture activity
such as mussel farming, and therefore are visually cumulative for potential observers, as summarised
in Table 5.13 below.
Table 5.13: Cumulative Grouping of Aquaculture Sites on Potential Observers
Group

1

Sites

Area

Existing Salmon
Farms

Waitata

Waitata
Reach

Yes:

Kaitira

Other
AquaCulture
Yes

Observers include residents,
recreational water users, tourism
operators and aquaculture workers
and land managers.

Waihinau Bay
White Horse Rock under
65
Appeal

Tapipi
Richmond

Potential Observers

Forsyth Bay nearby but
not in Waitata Reach
2

Papatua

Port Gore

Melville Cove under
Appeal

Yes

Observers include residents,
recreational water users, tourism
operators, aquaculture workers and
land managers, and Queen
Charlotte Track users on the private
extension to Cape Jackson.

3

Kaitapeha

Queen
Charlotte
Sound

Yes:

Yes

Observers include ferry passengers,
crew, residents, recreational water
users, tourism operators,, Queen
Charlotte Track users, and
aquaculture workers and land
managers.

Tory
Channel

Yes:

Yes

Observers include ferry passengers,
crew, residents, recreational water
users, tourism operators and
aquaculture workers and land
managers.

Ruaomoko

4

Ngamahau

Ruakaka Bay

Clay Point
Te Pangu

The physical and visual characteristics of each of these catchment groups have been examined for
potential cumulative effects on coastal natural character, landscape and seascape character,

65

The White Horse Rock salmon farm in Waitata Reach is also the subject of a separate resource consent application to the
EPA to be considered concurrently with the Plan Change and resource consent applications addressed in this AEE. The White
Horse Rock site is zoned CMZ2 and consent is required as a Discretionary Activity. Accordingly, unlike the other eight sites, a
plan change is not required in respect of this site before an application can made for a resource consent.
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outstanding natural features and landscapes and the visual amenity of observers. An overview of the
cumulative effects within each group is considered in Section 7 of the Landscape Report and
summarised in Chapter 6.0 of the AEE.
Turning to the marine environment, the site depth and tidal currents for each site are summarised in
Table 5.14 below.66
Table 5.14: Summary of Marine Physical Characteristics of the proposed farm sites:
Site

Site Depth
(m)

Near-Bottom Currents

Flow Type

Average (cm/s)

Maximum (cm/s)

Waitata

35-65

17.6

47.5

high

Kaitira

40-65

19.6

44.0

high

Tapipi

50-60

15.8

36.3

high

Richmond

35-50

16.5

42.9

high

Papatua

25-35

3.5

10.4

low

Kaitapeha

35-55

12.4

37.9

high

Ruaomoko

35-55

26.9

66.3

high

Ngamahau

15-30

21.1

54.6

high

Table 5.15 provides a summary of the grain-size and organic content of the seabed at each site as
well as the infaunal diversity and abundance for the sites below.67
Table 5.15: Summary of infaunal diversity statistics for the 8 proposed sites

% Silt/Clay

ShannonWiener
Diversity
Index (range)

% Sand

Abundance
(range)

% Gravel

Total
taxa

Waitata

31.8 (15-53)

147

141 (33-473)

2.79(2.6-2.9)

6.3

29.3

64.4

4.9

Kaitira

40 (26-57)

114

190 (93-310)

3.05 (2.7-3.3)

3

29

68

4.8

Tapipi

39.9 (29-54)

110

180 (116-305)

3.07 (2.5-3.3)

30

54

17

3.8

Richmond

42.1 (23-71)

128

167 (47-367)

3.09 (2.7-3.5)

0.5

18

81.5

4.2

Papatua

22.6 (15-33)

61

105 (56-182)

2.32 (1.7-2.6)

0.2

8.2

91.6

4.7

Kaitapeha

40.4 (29-62)

123

142 (70-290)

3.11 (2.6-3.5)

3

46

51

3.7

Ruaomoko

53.8 (44-70)

128

267 (159-451)

3.29 (3.0-3.6)

29

44

27

3.7

Ngamahau

37.9 (23-62)

118

180 (53-337)

2.81 (1.3-3.5)

16

68

16

2.4

Site

Taxa/core
(range)

AFDW*
%w/w

* AFDW = Ash Free Dry Weight (assessment of sediment organic content)

Finally, Table 5.16 below provides a summary of the dominant substrata and ecologically important
habitats or values found within and adjacent to the proposed sites, and the distances to these
habitats, upstream, in the middle and downstream of the cage area boundaries.

66
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Adapted from the Seabed Report in Appendix 4
Tables 5.14, 5.15 and 5.16 are adapted from the Seabed Report in Appendix 4.
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Table 5.16: Summary of the substrata and ecologically important habitats or values found
within and adjacent to the proposed sites, and their distance from the cage area boundaries

Kaitira

Mud, Sand/shell,
Mud/shell
Mud, Mud/shell

Inshore reef habitat
Tubeworm mounds
Inshore cobble/reef habitat

Distance (m) from Cage
Area Boundaries
(Upstream, Middle,
Downstream)
192,
181,
255
225,
198,
162
203,
220,
275

Tapipi

Mud/shell

Inshore reef habitat

265,

302,

329

0,
182,
306,

0,
179,
491,

0
134
306

Site

Waitata

Dominant substrata

Richmond

Mud, Sand/shell

Papatua

Mud

Ecologically important habitats
or values above trigger levels*

-2

Scallops (0.6 m )
Inshore cobble/reef habitat
Inshore cobble/reef habitat

Deep boulder/cobble and reef 200,
96,
87
habitat
143,
97,
Tubeworm mounds
Shell hash, Cobble/reef, Deep boulder/cobble and reef 95,
76,
0
Ruaomoko
Sand
habitat
-,
65,
Tubeworm mounds
Mud/shell, Sand/shell,
Inshore reef habitat
176,
50,
165
Ngamahau
Mud
Patches of hydroids and biogenic 107,
91,
135
clumps
* Source: Department of Conservation 1995: Guidelines for ecological investigations of proposed marine farm
areas in the Marlborough Sounds. Nelson/Marlborough Conservancy, Occasional publication No. 25, 21 p.
Kaitapeha

Mud, Mud/shell, Shell
hash
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6.0 ASSESSMENT OF ENVIRONMENTAL
EFFECTS
6.1 Introduction
This Chapter outlines the actual and potential environmental effects of the proposal. It draws on and
summarises the specialist assessment reports appended to this AEE document.
This assessment of environmental effects addresses both the effects of development in accordance
with the proposed Plan Change provisions and the effects of the specific proposals contained in the
resource consent applications.
The proposed Plan Change is site-specific (the eight CMZ3 Sites). It makes specific provision for all
activities associated with marine farms and marine farming as controlled activities subject to detailed
Standards and Terms. The resource consent applications are made in compliance with those
Standards and Terms. Accordingly, there is a very close similarity between the activities (and their
effects) provided for by the proposed Plan Change and the activities (and their effects) sought through
the resource consent applications. This assessment, therefore, addresses these actual and potential
effects together.
There are some aspects of the resource consent applications which are more specific than provided
for in the proposed Plan Change. Where this is the case, this assessment and the specialist
assessment reports identify those aspects. The principal areas where a specific difference occurs
between the Plan Change provisions and the resource consent applications are:
• A smaller area of salmon rearing cages at the Ruaomoko Site compared with the maximum
provided for in the Plan Change;
• The use of steel framed cages on all Sites, except at Papatua where round plastic circle
cages will be used;
• No building (on a floating barge) at the Papatua and Ruaomoko Sites;
• Initial feed discharge levels specified for each Site, as well as maximum incremental feed
discharge steps, with the maximum feed discharges being in accordance with the Plan
Change.
As described in Section 3.2 of this AEE, the proposed Plan Change bundles together all activities
associated with marine farms and marine farming as controlled activities. The resource consent
applications seek consent for these activities at each proposed salmon farm site, as described in
Sections 3.3 – 3.8 of this AEE.
This assessment of environmental effects has been divided as follows:
•

Section 6.2 addresses the general environmental effects of the proposed Plan Change and
resource consents. The general effects considered in this section are those which occur
across the Marlborough Sounds (the Sounds) environment or are generic across all of the
individual Plan Change Sites.

•

Section 6.3 addresses the site specific environmental effects of the proposed Plan Change
and resource consents. This addresses effects which may occur only at individual proposed
salmon farm sites, or differ in scale, nature and significance from site to site.

•

Section 6.4 provides specific information regarding the discharges to coastal water and air
provided for by the proposed Plan Change and included within the resource consent
applications. This reflects the specific provisions of the RMA relating to discharge consents.
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Having had regard to the assessment of effects in this Chapter, Chapter 7.0 of this AEE then goes on
to identify proposed means of monitoring and mitigation of any adverse effects by potential conditions
on individual resource consents.

6.2 General Environmental Effects
This section of Chapter 6.0 addresses the general environmental effects of the proposed Plan
Change and resource consents. The general effects considered are those which occur across the
Marlborough Sounds (the Sounds) environment or are generic across all of the individual Plan
Change Sites.

6.2.1 Economic Effects
The proposed Plan Change and associated resource consents will enable a significant expansion of
the salmon farming industry in the Sounds. The eight resulting farms will provide the potential to
more than double current salmon production, and support strong growth in salmon exports, as well as
increase availability for domestic consumption. In so doing, they will have significant and sustained
direct and flow on benefits for the economies of Marlborough, Nelson, Tasman, and nationally,
thereby supporting the economic and social wellbeing of the community. Very substantial positive
effects will arise from increased business activity, employment, incomes, and contribution to Gross
Domestic Product (GDP).
The benefits and opportunity cost effects of the proposed Plan Change and resource consents have
been considered in detail68.
For the analysis of the economic effects, it has been assumed that the eight proposed salmon farms
would be developed during 2013-2016. The Biosecure production growth path identified in the NZ
King Salmon Report69 has been used, which shows additional output from the new farms starting to
come on stream in 2014, and the farm network – existing plus new - reaching full production by 2020.
This development path would see salmon production from the new farms progressively increasing to
around 13,000 tonnes annually by 2020. The addition of the proposed 8 sites would take the total
production level (Biosecure future) to some 21,000 tonnes pa. Should maximum production be
achieved from all the farms, this would be some 30% above the Biosecure level.
The construction of the proposed farms will involve substantial capital expenditure, with construction
requirements for barges, cages and other equipment, as well as the on-shore operations. In addition,
there will be capital expenditure for the processing facility in Marlborough. The total construction is
estimated to generate $56m in total economic output, principally in the Marlborough and Nelson
regions and predominantly to the construction, machinery and equipment industries. On top of this,
there will be an additional $28m in value added, and around 390-400 person years of employment
generated during the development phase.
The expected growth in salmon production output from the proposed farm development, of around 9%
annually, will result in a similar level of growth in economic effect and contribution to the economy.
King Salmon itself anticipates the need for up to 150 additional employees to support the proposed
increase in production, ranging across its hatcheries, farms, processing, office and marketing staff. In
addition, many local companies will benefit significantly from the expansion, including barge services,
wharf and port facility providers, marine and engineering services, transport services (marine and
land), divers, science providers, and other services and suppliers.
Table 6.170 below shows the core economic indicators for the whole NZ King Salmon operation from
the current base (2010) out to 2016, 2021 and 2026.

68

Refer to the Economics Report in Appendix 3
Refer to Appendix 2
70
From Table 2-8 of the Economics Report in Appendix 3
69
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In total, the NZ King Salmon salmon farming and processing operation across the three regions of the
northern South Island, and other areas, would contribute (annually):
• $255m in direct output by 2016, increasing to $278m by 2026 (assuming 21,000 tonnes pa
production);
• $48m in direct value added by 2016, and $52m by 2026;
• 920 MECs of direct employment by 2016, and 950 MECs71 by 2026.
The (shaded) columns on the right hand side of the table show the net additional output, value added
and employment over and above the current NZ King Salmon operation - that is, excluding the
existing farms and their production. This shows additional annual output equating to:
• $154m in direct output by 2016, and $177m 2026;
• $29m in direct value added by 2016, and $33m by 2026;
• 540 MECs of direct employment by 2016, and 580 by 2026.
Table 6.1: Annual Economic Impacts of NZ King Salmon Farming 2010-2026
TOTAL
Output ($m)
Direct
Indirect & Induced
TOTAL
Value Added ($m)
Direct
Indirect & Induced
TOTAL
Employment (MEC)
Direct
Indirect & Induced
TOTAL

2010

2016

2021

2026

2016

2021

2026

$
$
$

101
125
226

$
$
$

255
314
569

$
$
$

278
342
621

$
$
$

278
342
621

$
$
$

154
189
343

$
$
$

177
218
395

$
$
$

177
218
395

$
$
$

19
52
71

$
$
$

48
130
178

$
$
$

52
142
194

$
$
$

52
142
194

$
$
$

29
78
107

$
$
$

33
90
123

$
$
$

33
90
123

380
670
1,050

920
1,640
2,560

980
1,740
2,720

950
1,710
2,660

540
970
1,510

600
1,080
1,680

580
1,030
1,610

These are the direct effects, arising from the salmon farming and processing operations. Taking into
account also the flow on indirect and induced effects to show the total influence across the economy,
the net additional effects by 2026 would be (annually):
• $395m in total output;
• $123m in total value added;
• 1,610 MECs of total employment.
These figures show there would be substantial economic effect from expansion of the NZ King
Salmon operation. While large in annual $ terms, the effects are directly consistent with the
substantial increases in farmed salmon production which would be enabled through the proposed
Plan Change and resource consents.
Translating these benefits to the Marlborough Region (the farming, aquaculture, farm servicing and
new processing operations), taking into account the indirect and induced effects to show the total
influence flowing across the economy, the net additional effects over and above the current NZ King
Salmon operation (excluding the existing farms and their production) by 2026 would be (annually):
• $265m in total output;
• $80m in total value added;
• 1,050 MECs of total employment.
For Nelson (mainly the processing and management operations), there would be a considerable
increase in the short-term and then a stable economic effect from 2016 onwards when additional
processing capacity would be developed in Marlborough. Taking into account the indirect and
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Refer to Economics Report in Appendix 3 for explanation of Modified Employment Count or MEC
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induced effects, the net additional effects over and above the current NZ King Salmon operation by
2026 would be (annually):
• $111m in total output;
• $34m in total value added;
• 430 MECs of total employment.
The salmon farming industry is also expected to become progressively more significant in the regional
economies of Marlborough and Nelson. Both regional economies are expected to grow by 2.0 - 2.5%
in the medium term. If NZ King Salmon achieves the capacity of the farms by 2020, the growth rate
would be some 9.8% per annum compounding, which is 3 to 4 times the growth rate of other sectors
on average. Consequently, the salmon farming and processing sector would (directly and indirectly)
contribute around 3.7% of value added in the Marlborough economy and 2.0% in the Nelson
economy. Further, the expansion of the sector would contribute a significant share of total growth in
the northern South Island over 2010-2026 period (4.4% in net terms), especially in the Marlborough
economy (8.7%).
Accordingly, the expanded NZ King Salmon operation will have significant and sustained economic
benefits for both regions and for the wider northern South Island. In so doing, it will represent an
important positive contribution to community economic and social wellbeing, especially through
employment and incomes, particularly for the Marlborough and Nelson communities. The benefits for
these regional economies will be very substantial and, importantly, will also be long term and ongoing.
In the national context, the economic benefits from the proposed farms are significant. The net
additional total value added effect (direct, indirect, and induced) is around $1,030m for the period
including $277m in direct effects. The proposed development would also represent a substantial
share of the growth in the aquaculture sector, in fulfilling the aims of the National Aquaculture
Strategy. Demonstrating this point, the gross value of the additional economic output is estimated at
$190m per annum which corresponds to over 50% of the total output from aquaculture section in
2007.
Should maximum possible production be achieved from the farms, above the Biosecure level
modelled for the purpose of the economic analysis, then the economic implications would be
considerably larger.
Aside from the economic benefits, the proposed occupation and use of the Sounds by the proposed
farms presents a potential opportunity cost. This may potentially occur through the removal of the
ability of the occupied sea space to be used for alternative more productive activities, where there is
no equally productive sea space which alternative activities may use. In the context of the Sounds,
such alternative uses might include other marine farming, tourism, or commercial fishing. The
Economics Report considers the potential opportunity costs for other types of fin-fish farming, other
types of aquaculture, commercial fishing and tourism – the main activities which may potentially be
affected by the NZ King Salmon farm sites’ effective occupation of the marine resource. The report
concludes that there is very low opportunity cost from the proposed zoning of these sites for salmon
farming.
Overall, the proposed salmon farms will result in significant positive economic effects regionally and
nationally, contributing to community economic and social wellbeing, on a sustainable and on-going
basis. Furthermore, there will be only a low opportunity cost as a consequence of the occupation of
the sea space by the proposed farms, due to the considerable scope for other aquaculture,
commercial fishing, and tourism in the Sounds which will not be significantly displaced or affected by
the proposed farms.

C09141B3_AEE_Complete_FINAL_20110929.docx

60

6.2.2 Iwi Cultural Effects
As a result of shared and overlapping occupation and resource use within the Sounds, there are eight
iwi who may claim customary interests in the proposed salmon farm sites72. The Kurahaupo and
Kawhia/Taranaki iwi with interests in the areas of the proposed salmon farm sites are summarised in
Table 6.2 below (in no particular order):
Table 6.2: Kurahaupo and Kawhia/Taranaki iwi with interests in the proposed salmon farm
sites
Area of Proposed Salmon Farm Sites

Iwi Interests

Waitata Reach

Ngati Toa, Ngati Kuia

Port Gore (Anamahanga)

Te Atiawa, Ngati Apa, Ngati Kuia, Rangitane

Queen Charlotte Sound

Te Atiawa, Ngati Kuia, Rangitane

Tory Channel (Totaranui)

Te Atiawa, Ngati Toa, Rangitane

It is difficult to identify a 'hierarchy' of interests or otherwise prioritise customary rights. In addition, all
customary interests and associations, whatever their basis and however large or small, are important.
Nevertheless, the report concludes that from the 1830s Ngati Kuia and Ngati Toa were associated
with Waitata Reach. Ngati Apa and Te Atiawa were associated with Port Gore, while Te Atiawa and
Rangitane were associated with Queen Charlotte Sound and Tory Channel. It is emphasised that no
single iwi has exclusive interests in any of the proposed salmon farm areas.
Maori historical sites in the vicinity of the proposed salmon farm sites include73:
•

•

•

Archaeological sites at Burnt Point, Waitata Reach (near White Horse Rock); Papatua, Port
Gore (3 sites); Ruaomoko Point, Kaitapeha Bay and Ngamahau Bay, Arapawa Island; and
Dieffenbach Point, Tory Channel. These sites consist of middens, evidence of occupation,
pits, terraces, walls, stone flake and other find spots.
Several wahi tapu sites are listed in Historic Places Trust (HPT) and Marlborough District
Council (MDC) registers. The wahi tapu are a Pa site at Moioio Island, and burials and
archaeological remains from Maori occupiers at Te Awaiti Bay, both sites are in Tory
Channel.
Other known Maori sites in the vicinity of the proposed salmon farms, which have been
identified through published sources, but not listed in HPT or MDC registers. These include
numerous sites in Waitata Reach, Totaranui / Queen Charlotte Sound, Anamahanga / Port
Gore and Tory Channel. Identified sites include pa, kainga, cultivation areas, food gathering
areas, urupa, a manufacturing centre, and other important wahi tapu. The Report is clear that
its lists are not exhaustive.

Several archaeological sites associated with the Maori history of the Sounds are adjacent, or
reasonably close, to proposed salmon farm sites. These archaeological sites are located at Papatua
(Port Gore), Kaitapeha Bay (Arapawa Island), and Ngamahau Bay (Arapawa Island). The sites
consist of middens, pits, mounds, other evidence of occupation and flaked stone finds. Other
archaeological sites are about 1.5 to 3.5km from proposed salmon farm locations. These more distant
sites also principally consist of evidence of occupation, middens and stone flakes. Whilst the
proposed salmon farms will not have any effect on the ability of archaeologists to carry out their
investigations and provide evidence relating to New Zealand history, these archaeological sites will be
likely to have deeper meaning as places or areas of significance for local iwi.
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Details of these interests are provided in the Iwi Interests Report in Appendix 18.
The Heritage Report in Appendix 17 describes Maori historical sites in the vicinity of the proposed salmon farm sites from
publicly available information.
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Similarly with wahi tapu and other sites of known iwi cultural value, the possible impact of salmon
farming on Maori cultural and spiritual values cannot be assessed in the same way as impacts on
European heritage sites. Maori values and associations are shaped by such matters as whakapapa
and ancestral connections, the dead who are buried on the land, the mauri (life force) of land and
water, iwi and hapu identity, rangatiratanga (authority and control) and the crucial role of Maori as
kaitiaki (guardians) of these places. For Maori, their associations with these places are not limited to
discrete sites, but are also likely to encompass a much wider area74.
From the description of Maori historical associations with areas in and around the proposed salmon
farms, and the details of Maori historical sites, it is assumed that there may be some effects from the
proposed salmon farms on iwi cultural values are likely. There do not appear from publicly available
information and from initial, more general consultation to be direct impacts of significance. However,
it is possible, through ongoing consultation, that some specific effects may be identified and, if so,
they can be assessed when the sites are publicly known.

6.2.3 Effects on the Water Column
The assessment of effects of the proposed salmon farms on the water column environment has
addressed the following75:
•
•
•

Physical effects (on water currents, waves, stratification (mixing) and solar radiation) as a
result of the 3-dimensional farm structures extending from the water surface down through the
water column;
Effects of dissolved oxygen (DO) depletion associated with respiration (oxygen consumption)
by large numbers of fish within a relatively small volume of water; and
Effects of additional nutrients introduced to the water column through the addition of feed and
subsequent fish waste production.

The assessment of the physical effects from the farm structures is based on previous research and
observations in relation to similar artificial structures in the marine environment. The effects on DO
depletion has been assessed using data and information from literature and the monitoring of DO
within existing salmon farms in the Sounds. The assessment of the effects of nutrient loads on the
water column has required the use of three different mass-balance and modelling techniques, in
combination with observations of existing effects in the Sounds and local and overseas studies.
Collectively, these have provided confidence in the assessment of the likelihood and magnitude of
worst-case water column effects.
Physical Water Column Effects
Physical effects associated with the farm structures are expected to be very small and highly localised
and unlikely to have a measurable influence on the ecology of the water column environment. Based
on observations and model simulations for mussel aquaculture structures, only minor effects on
currents within close proximity to the proposed salmon farms are expected. The farm structures will
attenuate waves within the vicinity of the farms. However, the proposed farms are located in high
energy environments and represent a very small area of the Sounds; hence the effects on wave
action and energy will be minor. The effect of the structures on currents and waves may have a small
effect on the stratification (mixing) of the water column. However, this effect will be highly localised
and would be of little ecological importance in terms of the wider Sounds environment. The farm
structures will shade incoming solar radiation and will reduce the amount of light that is able to
penetrate the water column and reach the underlying seabed. These effects will also be highly
localised and therefore minor with regard to the wider Sounds marine environment.

74
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Refer to the Heritage Report contained in Appendix 17
For full assessment of effects on the water column refer to the Water Column Report in Appendix 5
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Artificial Lighting Effects
Submerged artificial lighting is proposed to be used in the cages76. The effects of this lighting will be
limited to localised effects on organisms which inhabit the water column surrounding illuminated cage
structures. Based on observations made at the illuminated Clay Point farm, the effects on small
phototaxic zooplankton and phytoplankton will be limited to perhaps small, periodic increases in
organism abundances within illuminated cages. However, all but one of the proposed farms (Papatua)
will be situated in areas of deep water and high currents and any aggregations will be temporary and
limited to periods of low currents. Given this and the small footprint of the lights and farms in the
context of the Sounds environment, the effects of submerged artificial lighting on the surrounding
marine environment are considered no more than minor and likely to be unmeasurable.
Dissolved Oxygen (DO) Effects
The effects of large numbers of salmon on depletion of dissolved oxygen are also expected to be
small and limited to the vicinity of the farms. In terms of reduced concentration of DO, most of the
proposed salmon farms will be situated in deep and highly flushed waters and therefore will likely lead
to only minor localised effects on DO levels in the water column. Adequate flushing and maintenance
of DO levels are required for successful farming of salmon, therefore levels of DO in the water column
that become detrimental to marine life are unlikely to occur at the proposed farms. It is possible that
depleted DO levels that do not harm the fish may harm other organisms in the water column (e.g.
larvae); however, these effects would be very small, highly localised and difficult to measure. A
review of other farmed locations shows that the effects of low levels of DO on the surrounding water
column environment are likely to be minor.
Nutrient Loads and Phytoplankton Biomass
In order to minimise environmental effects, considerable effort has been made to determine the most
suitable sites for the proposed salmon farms. Most of the sites are located in deep, highly flushed
waters and near the entrances of the Sounds, which will allow for a higher level of tidal exchange with
Cook Strait. Although placed in areas that will minimise effects on the water column, there is some
potential for effects from the proposed farms in relation to nutrient loading, particularly when all farms
are developed to the full potential, and these effects have been assessed.
The production of fish waste will result in an increase in dissolved nutrients within the water column
around the farms and within the surrounding water column. The effect on concentrations will be
greatest near the farms and will decrease with distance with mixing and dilution. Increased
concentrations of ammonium can become toxic to sea life; however, levels of ammonium above
thresholds for adverse effects are unlikely to occur, particularly beyond close proximity of the farms.
When conditions are suitable, increased concentrations of nutrients (particularly nitrogen) can
enhance the growth of phytoplankton (including harmful algal bloom (HAB) species, if present). The
extent to which the added nutrients from salmon farms could enhance growth, leading to changes in
phytoplankton biomass over and beyond the existing levels, will vary over time and with location. The
assessment of net nitrogen inputs (including from the proposed new farms) has shown that they are
below critical loading rates77; so the new nutrient loading from the proposed farms is unlikely to
compromise the integrity of planktonic ecosystems in the Sounds.
Forecasted changes in nutrient concentrations, at the Sound-scale, provide an indication of the
potential for phytoplankton biomass increases, but these are relatively small at a sound-wide scale
(up to 7.4% increase from existing chl a levels for Pelorus Sound and 12% for Queen Charlotte
Sound), although they may be measurable at an intermediate scale.
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The effects from submerged artificial lighting has been specifically considered in the Artificial Lighting Report in Appendix 12.
Based on experimentally derived assessments of conservative critical limits.
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Sound-wide modelling also shows that mean annual chl a concentrations will remain below
concentrations associated with a higher ‘eutrophic’ state than the current ‘mesotrophic’ state in the
Sounds.
Although HAB’s may be influenced by seawater nutrient concentrations, there is no evidence to
indicate that localised enrichment from existing salmon farms in the Sounds has resulted in an
increase in incidence of HABs. The potential for discharges from salmon farms to result in changes in
phytoplankton community structure, that could influence the incidence of HABs, is also considered
unlikely.
An increase in nutrient concentrations and subsequent increases in phytoplankton biomass could
potentially lead to increased secondary production in farmed mussels and zooplankton. Such a food
web response would have a dampening effect on the development of increased levels of
phytoplankton biomass (i.e. of algal blooms). However, in view of the low levels of phytoplankton
enhancement predicted to occur as a result of the proposed salmon farms, no adverse food web
perturbations would be expected.
The proposed expansion of the salmon farms is planned to be undertaken in a carefully staged
manner, where recommended initial feed loadings are much less than the long-term sustainable
development predictions. The locations of the farms have also been selected so that they are wellflushed, which will ensure that only a proportion of the nutrients released by the proposed farms will
remain in the Sounds, reducing the effective nutrient loading. In addition, the modelling approaches
used to assess nutrient changes are conservative and do not account for biological processes that
would reduce the potential for phytoplankton biomass increases. Therefore it is considered unlikely
that any system-wide limits will be exceeded by the proposed salmon farm developments.
Given the Standards proposed to be incorporated into the proposed Plan Change and the levels of
effects identified through the assessments of water column effects, there is no need to retain the
ability to decline consent and a controlled activity status is justified in the CMZ3. The proposed Plan
Change provisions provide sufficient discretion to enable appropriate conditions to be imposed
through the resource consent applications for the sites. The provisions proposed in relation to the
resource consent applications are described in Chapter 7.0.
Effects from Copper and Zinc
A separate assessment has been undertaken of the effects of copper and zinc inputs to the marine
environment as a result of copper used in anti-fouling agents on the farms’ predator nets and of zinc
added as a necessary ingredient of fish feed78. The nature of the copper and zinc discharges and the
known behaviour of such contaminants indicate that water column effects, if measurable, are unlikely
to be ecologically significant and will be limited spatially to areas immediately adjacent to farm
boundaries79. Given this level of effects, there is no need to retain the ability to decline consent and a
controlled activity status is justified in the CMZ3. Refer also to Sections 6.2.4 below.

6.2.4 Effects on the Seabed
The effects of salmon farms on the seabed have been well studied and are well understood. The
appropriate location, size and management approach for each of the proposed farms has been
guided by the assessment undertaken by the Cawthron Institute80.
In order to minimise environmental effects, considerable effort has been made to determine the most
suitable sites for the proposed salmon farms. Most of the sites are located in deep, highly flushed
waters and sited above soft-sediment habitats.
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Refer to Copper and Zinc Effects Report in Appendix 6
The effects from copper and zinc input are discussed in more detail in the next section of this Chapter in relation to effects
on the seabed environment.
80
For further details refer to the Seabed Report in Appendix 4. This section of Chapter 6 is summarised from this Report.
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Seabed Disturbance during Initial Farm Development
Each farm is anchored to the seabed by screw anchors. These are lightweight and efficient, can be
installed with a high degree of accuracy and cause minimal disturbance to the seabed during
installation (approximately 1m2 for each screw anchor)81. The proposed salmon farm sites have been
located over substrata characterised by soft sediments, with sensitive areas of rocky reef habitat
largely being located inshore of, or beyond, the farm sites and not affected by initial farm
development. Screw anchor placement is, therefore likely to result in the displacement of epifaunal
and infaunal taxa from a small area of soft sediment seabed. There will also be small-scale
suspension and settlement of fine particulates onto similar sediments, which is likely to occur over a
relatively short timeframe (hours to days) with minimal impact82. Use of experienced and qualified
personnel to install the anchors and structures will assist in minimising the amount of seabed
disturbance.
Given this level of effect, there is no need to retain the ability to decline consent and a controlled
activity status is justified in the CMZ3. The proposed Plan Change provisions provide sufficient
discretion to enable appropriate mitigation to be considered and imposed as part of the resource
consent applications for the sites. The mitigation measures proposed for the resource consent
applications are described in Chapter 7.0.
Typical Seabed Effects during Farm Operation
The primary effects on the seabed arise from the deposition of fish faeces and to a lesser extent
uneaten feed, leading to over-enrichment of the seabed due to the high organic content of the
deposited particles. An important factor in determining the appropriate size of a proposed salmon
farm is the ability of the site to disperse and to assimilate these farm wastes. This is primarily a
function of water depth and current speeds, although assimilative capacity may also vary seasonally
in relation to factors such as water temperature. Increased flushing of a site not only reduces
localised sedimentation and accumulation of organic matter, but it also increases oxygen delivery to
the sediments, thus allowing for more efficient mineralisation of farm wastes.
In general terms, sites that are located in depths of greater than 30m and exposed to strong water
currents that on average are greater than 15 cm/s, will have depositional footprints that are less
intense and more widely dispersed than shallow, poorly flushed sites. As a result there is less
potential for organic enrichment of seabed habitats beneath cages at properly managed high-flow
sites. This is relevant for this proposal because seven of the eight proposed sites have been selected
for their depth and for their high current speeds.
Typically, species richness declines with increasing enrichment, as indicated by increasing organic
content and sulphides, and reducing oxygen levels. Such pronounced and predictable changes in the
infaunal83 community composition (which give an integrated picture of ecological health) mean that
the impacts can be reliably assessed with the use of various environmental variables and biotic
indices such as the Shannon-Weiner Diversity index, as described in Chapter 5.0.
The state of the seabed, and the associated composition of the infaunal community, along an
enrichment gradient has been categorised into seven ‘Enrichment Stages.’ The enrichment stages
encompass the full range of possible effects, from pristine natural conditions (Enrichment Stage 1) to
extremely enriched conditions (Enrichment Stage 7), characterised by anoxic84 sediment and azoic85
conditions.
An important threshold along the enrichment gradient is Enrichment Stage 5 (ES 5). This is when the
seabed productivity increases and the extreme proliferation of a few enrichment-tolerant
‘opportunistic’ species occurs. ES 5 has traditionally been the recommended upper level of
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Refer to the Structural Engineering Report in Appendix 20
Refer to the Site Deposition and Benthic Effects Appendices to the Seabed Report in Appendix 4
83
Animals that live within the sediments
84
Anoxic sediment means oxygen-depleted sediment
85
Azoic condition means conditions that cannot be inhabited by organisms other than bacteria etc.
82
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acceptable impacts in New Zealand because the benthos is still considered biologically functional and
is associated with the greatest biomass, and is therefore thought to have greatest waste assimilation
capacity.
Stages ES 6 and 7, on the other hand, are considered unacceptable because they are characterised
by a collapse of the infauna population, at which point organic accumulation of waste material is
thought to greatly increase.
Figure 6.1 below shows changes in sediment organic content and infaunal numbers and diversity
along typical salmon farm enrichment gradients, measured from annual monitoring of a highly
impacted low-flow salmon farm in the Sounds; while Figure 6.2 shows a stylised depiction of changes
in infaunal abundance, species richness (number of taxa), sediment organic content, and sulphide
and oxygen levels, along an enrichment gradient, defined by Enrichment Stage (ES) 1 to 7.86
Figure 6.1: Enrichment gradient measured at a low-flow salmon farm in the Sounds
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Figures taken from Figures 7A and B of the Seabed Report in Appendix 4
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Figure 6.2: Schematic diagram of classical enrichment gradient:

Table 6.387 below describes the Enrichment Stages (ES) in words, including the main environmental
characteristics of the enrichment stages, which are differentiated between high and low-flow sites.
Table 6.3: General description and the main environmental characteristics of enrichment
stages, differentiated between high-flow (HF) and low-flow (LF) sites:
ES
1

2

3

87

General description
Natural/pristine conditions.

Minor
enrichment.
Low-level
enrichment. Can occur naturally or
from other diffuse anthropogenic
sources. 'Enhanced zone.'

Moderate
enrichment.
Clearly
enriched and impacted. Significant
community change evident.

Environmental characteristics
LF

Environmental variables comparable to unpolluted/ unenriched pristine reference site.

HF

As for LF, but infauna richness and abundances
naturally higher (~2×LF) and %Organic Matter slightly
lower.

LF

Richness usually greater than for reference conditions.
Zone of 'enhancement' – minor increases in abundance
possible. Mainly compositional change.
Sediment
chemistry unaffected or with only very minor effects.

HF

Changes as for LF

LF

Notable abundance increase, richness and diversity
usually lower than reference site. Opportunistic species
(i.e. Capitellid worms) begin to dominate.

Table taken from Table 5 of the Seabed Report in Appendix 4
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ES

4

5

6

7

General description

High enrichment. Transitional stage
between moderate effects and peak
macrofauna
abundance.
Major
community change.

Very high enrichment. State of
peak macrofauna abundance.

Excessive enrichment. Transitional
stage between peak abundance and
azoic (void of any organisms).

Severe enrichment. Anoxic & azoic;
sediments no longer capable of
supporting macrofauna with organics
accumulating.

Environmental characteristics
HF

As for LF

LF

Diversity further reduced, abundances usually quite
high, but clearly sub-peak.
Opportunistic species
dominate, but other taxa may still persist.
Major
sediment chemistry changes (approaching hypoxia).

HF

As above, but abundance can be very high while
richness & diversity are not necessarily reduced.

LF

Very high numbers of one or two opportunistic species
(i.e. Capitellid worms, Nematodes). Richness very low.
Major sediment chemistry changes (hypoxia, moderate
oxygen stress).
Bacterial mat (Beggiatoa) usually
evident. H2S out-gassing on disturbance.

HF

Abundances of opportunistic species can be extreme
(10×LF ES 5 densities). Diversity usually significantly
reduced, but moderate richness can be maintained.
Sediment organic content usually slightly elevated.
Bacterial mat formation and out-gassing possible.

LF

Richness & diversity very low.
Abundances of
opportunistic species severely reduced from peak, but
not azoic. Total abundance low but can be comparable
to reference site. %OM can be very high (3-6 times
reference site).

HF

Opportunistic species strongly dominant, taxa richness
& diversity substantially reduced.
Total infauna
abundance less than at sites further away from farm.
Elevated organic matter and sulphide levels. Formation
of Beggiatoa mats and out-gassing.

LF

None, or only trace numbers of macrofauna remain.
Some samples with no taxa. Spontaneous out-gassing;
Beggiatoa usually present but can be suppressed.
%OM can be very high (3-6 times reference site).

HF

Not previously observed - but assumed similar to LF
sites.

The above enrichment effects on the seabed are also reversible. Fish farm studies in New Zealand
and overseas have recorded recovery periods ranging from months through to years. The rate largely
depends on the extent and magnitude of effects, and the flushing characteristics of the environment.
In general, the larger and more heavily impacted sites, or sites in areas of relatively weak currents,
take longer to recover.
The most comprehensive study of seabed recovery in New Zealand was at NZ King Salmon’s farm in
Forsyth Bay. The salmon farm was completely fallowed with all farming structures removed from the
site in November 2001. Prior to being fallowed, the sediments beneath the site were highly enriched.
Infaunal abundance and richness were markedly suppressed, indicative of near-azoic conditions.
Two to three years after farming ceased, there was a significant reduction in the magnitude of effects
and conditions at the site continued to improve, although the level of recovery incrementally declined
with time. Prior to reinstatement of the salmon farm on that site in November 2009, and eight years
after fallowing, the seabed at the Forsyth Farm was nearly fully recovered with most of the measured
environmental variables being similar to the monitored reference sites. However, the infauna
community in previously impacted sediments beneath the old cage site was still notably different.
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Hence, the best estimate of the time required for highly impacted sites to fully recover at low-flow sites
in the Sounds is approximately ten years. It is expected that the recovery periods will be faster at well
flushed sites due the high levels of resuspension and hence the limited ability of the sites to
accumulate organic material and become excessively impacted.
Seabed Effects at Existing Salmon Farms in the Marlborough Sounds
Research work over the last 20 years into the effects of salmon farms on the seabed has led to
improved methods for quantifying and predicting depositional areas (footprints) affected by salmon
farm waste. For example, in the Sounds there has been recent work done on comparative size and
distance between the depositional footprints of two existing high-flow sites and a low-flow site. The
high-flow farms are Clay Point (CLA) and Te Pangu (TEP) and the low-flow farm is Ruakaka Bay
(RUA). This is shown on Table 6.488 below.
Table 6.4:
Dimensions of measured footprints associated with CLA, TEP (both high flow) and RUA
(low flow) farms. Observed footprints statistics are taken from the results of seabed mapping exercises
undertaken around each farm in April-May 2011. Predicted footprints based on 2010 site configurations
2
89
and spatial statistics describe areas affected by a maximum depositional flux of 0.5 kg/m /yr :

CLA

Footprint
boundary
≥ ES 2.5

≥ ES 3

≥ ES 5

TEP

RUA

Pred.

Obsv.

Pred.

Obsv.

Pred.

Obsv.

Area (ha)

Total

12.3

32.0

15.7

26.3

10.6

9.4

Distance (m)

Ave.

142

249

135

192

111

105

Max.

367

435

176

356

160

165

Min.

58

104

91

58

29

50

Area (ha)

Total

9.4

13.2

11.3

9.6

7.43

6.8

Distance (m)

Ave.

111

155

102

95

82

81

Max.

291

344

149

194

130

145

Min.

40

62

31

38

20

15

Total

0.5

0

1.0

1.2

2.1

0.5

Area

As shown in the table, the high-flow sites have footprints that affect a considerably greater area and
further distance away from cages than at the low-flow site. Importantly, it also enabled Cawthron to
test observed footprints, defined by ES 3, against predicted footprints from depositional models.
As noted earlier, the capacity of the marine environment to disperse and assimilate the salmon farm
waste is primarily a function of water depth and current speeds. Organic accumulation tends to be
minimal at high-flow sites due to the increased levels of re-suspension and the exporting of particles
elsewhere. This is evident by relatively small increases in the sediment organic content (%AFDW)90
at high-flow sites compared with low flow areas, where organic content can increase six-fold.
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Taken from 6 in the Seabed Report in Appendix 4
2/
A maximum depositional flux of 0.5 kg/m yr correlates to a seabed exhibiting ES 3
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AFDW = Ash Free Dry Weight
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Changes to the infauna community at high-flow sites are not as obvious during the early stages of
enrichment; however, they can be very pronounced and characteristically different at higher feed
levels. Most notably, extreme abundances of greater than 23,000 individuals per core of opportunistic
species, primarily C. capitata and nematodes, can develop in the centre of the footprint, and diversity
tends to be inherently high and is generally maintained throughout higher levels of enrichment. At
low-flow sites, peak abundances are usually between 2,000-3,000 individuals per core, and diversity
is compromised at earlier stages of enrichment.
The level of salmon production at any site, as determined by the feeding rates, needs to be set
according to the site’s physical properties, notably depth and current speeds, in order for long-term
production at the site to be sustainable. Although more resilient, the seabed beneath high flow sites
can still be highly impacted if feed levels are sufficiently high.
Farm-derived waste products can be detected up to 1-2 km away from a farm, particularly at a high
flow site, however, they are generally able to be assimilated and not in concentrations that cause
detectable ecological effects.
Other broader effects of deposition include effects on epibiota, compounding benthic effects through
natural drop-off or removal of biofouling, effects to potentially sensitive inshore habitats, and seabed
shading by structures.
Approach to the Assessment of Seabed Effects and Establishing Sustainable Feed Capacities
A detailed discussion on how Cawthron approached the assessment of effects on the seabed
environment at each site is found in Section 4 of the Seabed Report91. In very general terms
however, the aim is to determine an environmentally sustainable feed level at each proposed salmon
farm site.
Depositional footprint modelling, based on a range of possible feed levels, was used to predict the
likely sustainable feed levels at each site.
Two main factors influence the on-going sustainability of a site - the maximum magnitude of effects
(i.e. directly beneath or adjacent to the cages), and the spatial extent of the affected footprint.
An ES of 5 was selected as the maximum acceptable level of effects for the proposed salmon farms
for the following reasons (as described earlier):
a. ES 5 is defined as the point of peak infauna abundance and therefore peak production and
assimilation of farm-produced waste;
b. Beyond ES 5 the infauna population starts to collapse and very little can survive. A dysfunctional
infaunal population in the presence of high organic loads means that organic material is likely to
accumulate on the seabed and in turn, may mean seabed recovery times take longer; and
c. ES 5 has been used as the maximum acceptable level of effects beneath existing farm cages in
the Sounds for several years.
Based on intensive modelling and assessment of historical data from monitoring of salmon farms in
the Sounds, predicted maximum sustainable depositional flux92 were derived for high-flow and lowflow sites - 10 kg/m2/yr for high-flow sites, and approximately 4 kg/m2/yr- for low flow sites. If these
thresholds are exceeded then it would be likely that the footprint would exceed ES 5.
Highly dispersive sites have the potential to affect relatively large areas before ES 5 is triggered, so it
was also considered appropriate to set realistic maximum spatial constraints to the depositional
footprints when determining the sustainable capacity of each site. Some assumed limit is considered
necessary to guard against any potential, albeit unlikely, accumulative effects in the form of increased
far-field deposition. While much of the suspended particulate organic matter will be naturally
assimilated in the water column, it cannot be discounted that a certain portion of organic matter could
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92

Refer to Appendix 4
2
Measured in kg solids per m of footprint area per year
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naturally deposit or drop out of suspension in, for example, an adjoining blind bay which has a low
current flow. For the purposes of this assessment, the outer extent of a footprint was defined by the
area predicted to be affected by farm deposition to ES ≥3. This is the outer limit at which effects can
be clearly attributed to the farms. A threshold depositional flux of greater than 0.5 kg/m2/yr was used
as this is predicted to equate to ES 3.
Based on over 10 years of experience with monitoring and mapping footprints of salmon farms in the
Sounds, the following outer spatial footprints were used as a guide in assessing sustainable farm feed
capacities93:
Table 6.5:
capacities.

Spatial thresholds used as a guide when assessing site-specific feed

Footprint (ES≥3) dimensions
Maximum total affected area:
Maximum distance from farm:

High flow
~20 ha
500 m94

Low flow
8 ha
150 m

The aim was to identify the lowest feed level that achieved the maximum sustainable depositional flux
threshold described above for each site. Footprints were modelled for each site based on a range of
possible feed levels, increasing in 1 kt/yr95 increments from low levels to high, depending on the
nature of each site.
The predicted sustainable feed level (PSFL) is the best, informed estimate of how much feed a site
likely to cope with before seabed effects become unacceptable. The initial estimates of the PSFL
varied from between 1.5 kt/yr for the low-flow site at Papatua, up to approximately 7 kt/yr for the most
dispersive high-flow site at Waitata. The total size of the footprint associated with each PSFL was
calculated.
If the initial PSFL was significantly greater than any feed levels that have been used at existing highflow sites to date, or if the total footprint predicted to be affected by farm deposition to ES ≥3 was
greater than 20 hectares, then the PSFL was adjusted down to around 4 kt/yr as a conservative
measure.
The PSFL was adjusted down at the following high-flow sites: Richmond, Ruaomoko, Kaitira and
Waitata. For these sites, the PSFL that was originally predicted from the modelling was adopted as
the maximum conceivable feed level (MCFL)96. For some sites (e.g. Richmond, Ngamahau and
Kaitapeha), the MCFL was set slightly higher than the modelled PSFL as the initial estimate was
considered reasonably conservative based on experience at existing and comparable salmon farms in
Tory Channel. The MCFL is the suggested upper limit for a site that could conceivably be achieved
without excessively impacting the seabed, and has been used for assessing the worst-case effects.
The recommended initial feed levels (RIFL) were set at approximately 75 % of the PSFL to provide a
conservative starting point.
As will be described later, even at the proposed MCFL, some of the depositional footprints for the
high-flow sites are not predicted to reach ES 5 at all because of flushing effects.
For the low-flow Papatua site, the feed levels estimated for a fallowed approach (i.e. rotational shifting
of cages over eight locations) were approximately double that of a fixed-cage scenario due to the
proposed recovery period of three years for each block. The RIFL, PSFL and MCFL for Papatua site
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Taken from Table 8 of the Seabed Report in Appendix 4
The distance from the farm allows for considerable footprint deformation due to currents at high flow sites
95
1000 tonnes per year
96
For the proposed Richmond, Ngamahau and Kaitapeha sites the maximum conceivable feed level was set slightly higher
than the modelled PSFL because the initial estimate was considered reasonably conservative based experience at comparable
sites.
94
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were assessed to be 0.3 kt/cage, 0.3 kt/cage and 0.6 kt/cage, or 3 kt, 3 kt, and 6 kt for the farm,
respectively. The total amount of area affected at this site is predicted to be larger than the other
proposed sites as it is based on the net effect of the cages being in all eight possible positions.
The proposed MCFL have been incorporated as Standards for each site into the proposed Plan
Change, in order to set upper limits to the possible feed discharge and associated seabed deposition
effects for each proposed site. The RIFL are included in the resource consent proposals as starting
points for the annual feed discharge for each site, along with incremental feed discharge steps for
high and low capacity sites (subject to on-going achievement of the environmental standards). ES 5
and ES 3 are proposed to be adopted through the resource consents for beside and beneath the
salmon farm cages, and at the outer boundary of the footprint respectively.
Given the Standards proposed to be incorporated into the proposed Plan Change and the levels of
effects identified through the assessments of seabed effects, there is no need to retain the ability to
decline consent and a controlled activity status is justified in the CMZ3. The proposed Plan Change
provisions provide sufficient discretion to enable the identified requirements to be imposed as
conditions through the resource consent applications for the sites. The provisions proposed in relation
to the resource consent applications are described in Chapter 7.0.
Based on the above depositional thresholds and peak enrichment states, the depositional footprints
for each of the proposed salmon farm sites have been modelled, and the potential effects on the
seabed habitat at each site assessed. This site-specific assessment in described in section 6.3.2 of
this Chapter.
Effects from Copper and Zinc
The proposed salmon farms will also result in the release of copper and zinc in quantities that have
the potential to result in their accumulation within sediments beneath and adjacent to farms over time.
Copper is the principal active agent in antifouling paints which are applied to anti-predation nets
enclosing the farms and is released to the environment through leaching to the water and by physical
abrasion during use or during occasional in situ mechanical or hydraulic cleaning operations. Salmon
feed contains zinc as an additive for fish health and although the release of uneaten feed is
minimised, zinc uptake by the fish is limited and that not utilised is discharged in faecal matter.
The Cawthron Institute97 has assessed the potential effects having regard to historical monitoring of
seabed sediment for copper and zinc under NZ King Salmon’s existing salmon farms (concentrations
have approached ISQG criteria98 out to 150m from the cage boundaries). NZ King Salmon’s recent
change to organic zinc in feed is likely to significantly reduce sediment zinc accumulation.
The principal measurable effect at the proposed new sites will be increased copper and zinc levels
within sediments beneath and immediately adjacent to salmon farms. The dispersive nature of the
high-flow sites proposed for the new farms will limit the rate of accumulation. The spatial extent of
elevated concentrations of sediment metals will be limited and will generally follow the same pattern
as organic enrichment effects. Concentrations are expected to decrease to effective background
levels within 200m of the farm boundary (although, similar to organic deposition, such distance may
be stretched along the dominant current axis at high flow sites).
Sediment concentrations of both copper and zinc have occurred beneath NZ King Salmon’s existing
salmon farms at levels where a benthic ecological response may be expected, but the detection of
such potential responses is generally precluded by the co-occurring impacts of organic enrichment.
Under high organic, oxygen-depleted conditions, sediment-associated copper and zinc are made
effectively non-bioavailable. In the long-term however, as benthic conditions recover when a farm is
no longer operational, the metals contained in the sediments may become more bioavailable. The
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Refer to Copper and Zinc Effects Report in Appendix 6
ANZECC (2000)
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rate of recovery following cessation of inputs of copper and zinc is expected to be slow compared with
recovery from organic enrichment.
Where bioavailable concentrations are within ISQG criteria, toxicity effects are likely to be limited to
more sensitive species only. Bioaccumulation of these metals may be measureable in the tissues of
some species in immediately adjacent areas or in direct contact with high metal sediments, but this is
not expected to result in measureable population level impacts. Effects on any reef species in the
vicinity of the proposed sites is expected to be negligible.
Although dispersive high-flow sites may decrease the risk of long-term sediment accumulation of
copper and zinc beneath farms, monitoring and evaluation of the sediments beneath and adjacent to
the proposed salmon farms is recommended in terms of the ANZECC (2000) ISQG-Low criteria for
copper and zinc. The report also recommends the development and implementation of an adaptive
management plan to provide a hierarchical schedule of monitoring and ultimately management action,
should trigger levels be exceeded. The use of organic zinc in feed and the potential for future
reductions in the level of copper-based antifouling paint used, will provide additional mitigation.
Notwithstanding localised effects, the dispersive nature of the proposed farm sites and their proximity
to the open waters of Cook Strait, combined with the expected localised nature of sediment
accumulation effects and the limited mobility of sediment bound metals, means that the cumulative
effects of the number of farms proposed, together with other existing and potential copper and zinc
sources, will not have significant ecological implications for the wider Sounds area. Furthermore,
accumulation of metals to ecologically significant sediment levels at locations remote from the farm
sites is very unlikely, although some accumulation may potentially occur where hydrological
conditions exist to re-concentrate transported particulate matter in depositional zones elsewhere.
It is therefore anticipated that the ecological effects of copper and zinc from the salmon farms can be
effectively managed by assessment against the ANZECC (2000) ISQG-Low criteria, and. where
necessary, the consideration of an adaptive management regime. Given this assessment of the level
of environmental effects, there is no need to retain the ability to decline consent and a controlled
activity status is justified in the CMZ3. The proposed Plan Change provisions provide sufficient
discretion to enable the identified mitigation to be considered through the resource consent
applications for the sites. The mitigation measures proposed in relation to the resource consent
applications are described in Chapter 7.0.

6.2.5 Effects on Pelagic Fish
Coastal fish farming can modify the abundance, biomass, and species diversity of wild fish in the
vicinity. Wild pelagic fish are attracted to farms as a result of light (including submerged artificial
lighting for control of fish maturation), sound, sources of food (other fish and feed pellets), and the
action of the farm structure in providing protection from predators. The effects of the proposed Plan
Change and resource consents on pelagic fish species within the Sounds marine environment have
been considered, as well as the specific effects of submerged artificial lighting on the attraction of
baitfish species to farms99.
It is not possible to predict the specific make-up (i.e. abundance and composition) of wild fish
aggregations that will occur at each of the proposed sites. Wild fish aggregations are predicted to
vary among farming locations and the species composition will vary with season. This includes
certain species of larval and juvenile fish. Most aggregations around farms will, however, be
dominated by pelagic fish which already occur in close proximity to the farm sites.
There is currently little specific information on the interactions of wild fish with New Zealand’s existing
salmon farms. However, overseas studies showed that in wild fish populations associated with
salmon farms, the main impact of the farms on these populations was through waste salmon feed that
fell from the farm system. Submerged artificial lighting also has the potential to result in the enhanced
attraction and aggregation of pelagic fish, particularly baitfish during night hours.

99

For further details refer to the Pelagic Fish Report in Appendix 8 and the Artificial lighting Report in Appendix 12
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Feed wastage levels at existing NZ King Salmon farms are, however, very low (<0.1%), particularly by
comparison with farms studied overseas. Accordingly under these conditions, the effects on wild fish
are likely to be low. Independent monitoring of feed loss levels is recommended to determine how
these levels vary with location and time at the proposed new farming locations.
Increased organohalogenated contaminants (OHC’s) and heavy metals in wild fish is a potential effect
resulting from the introduction of fish feed into a limited area through salmon farming. The Pelagic
Fish Report however notes that in overseas studies OHC and heavy metal levels were all well below
public health limits set for safe consumption by humans. The report also considers elevated levels in
wild fish are considered an unlikely result for the proposed NZ King Salmon farms. However, to
ensure that no long term effects emerge, monitoring of key contaminants of public health interest is
recommended in long-lived, bentho-pelagic fish species of recreational, commercial or traditional
fishing interest, that reside in the near vicinity of salmon farms.
A number of the species that accumulate at existing salmon farms are of interest to traditional,
recreational and commercial fishers. Such fishers have the potential to capture wild fish populations
adjacent to fish farms, where wild fish are aggregated and more susceptible to fishing pressure.
Fishing at fish farms has the potential to increase fishing pressure on wild fish stocks in the vicinity of
farms. This could potentially impact on fish abundance of the targeted species, particularly if they are
long term residents. However, this is unlikely, given the high mobility of pelagic fish species and the
seasonality with which they visit existing farms. Broader, regional-scale population implications are
only likely if fish farming becomes wide-spread throughout the Sounds and traditional, recreational
and commercial fishing pressure is intense.
The attraction of sharks is another potential effect of the proposed farms caused by the high
concentrations of wild and reared fish present. Fourteen species of sharks are known to occur in the
Sounds and four of these have been observed close to existing NZ King Salmon farms. Dead fish in
cages was identified as being a particular cause of farm – shark interactions at a 2003 industry
workshop in South Australia. At this workshop a number of best practices were identified to minimise
interactions, including:
• Good farm husbandry, which minimises the number of fish dying in cages;
• Prompt removal of dead fish;
• Utilisation of predator exclusion nets or shark-resistant material in cage construction.
To minimise the interactions between sharks and the proposed farms, the Pelagic Fish Report
recommends the adoption of these practices which are already employed at NZ King Salmon’s
existing farms.
Subject to the recommended monitoring and management practices, it is considered on the basis of
the Pelagic Fish and Artificial Lighting reports, that any adverse effects on pelagic fish will be minor.
Given this level of effect, there is no need to retain the ability to decline consent and a controlled
activity status is justified in the CMZ3. The Plan Change provisions enable the identified matters to
be considered in relation to the resource consent applications for the proposed farms and imposed as
conditions where appropriate. The mitigation measures proposed for the resource consent
applications are described in Chapter 7.0.

6.2.6 Effects on Marine Mammals
The Sounds and Cook Strait are inhabited by a number marine mammal species including the NZ Fur
Seal, six baleen whale species, and seven toothed whale species, including the endemic Hectors
Dolphin. The species diversity, range, and populations have been detailed in the existing environment
discussion in Chapter 5.0.
The effects of the proposed Plan Change and resource consents on marine mammals have been
specifically considered100. The species most likely to interact with marine farms are fur seals which
are known to harass and predate on farmed salmon by patrolling and finding weaknesses in the cage
100
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netting. They are also known to haul out to rest on marine farm structures. In so doing they may also
gain direct access into the cages themselves. Interactions with southern right and humpback whales,
dolphins, and orca present in the Sounds are also possible, with dolphins and orca having been
recorded in the vicinity of existing NZ King Salmon farms.
Potential effects of the farms on marine mammals include potential entanglement in farm lines and
netting, general disturbance including noise and lighting from the farm operations, and impact on the
foraging habitat of marine mammal species.
The area taken up by the existing and proposed farms is very small in the context of the Sounds as a
whole. Consequently the displacement of marine mammals from their foraging habitat is considered
very low. Furthermore, the system of feed pellet dispersal monitoring, currently used and proposed for
the new farms, and the location of the farms in relatively deep water with strong currents, will limit
pellet fall to the seafloor. This will therefore minimise the influx of benthic feeding fish species preyed
on by Hector’s Dolphins and orca.
Unlike mussel farms, the mooring lines associated with salmon farms are tensioned making
entanglement unlikely. The adoption by NZ King Salmon of rectangular farming systems that allow
for correct and constant net tension to be maintained, and the use of all-encompassing protection
nets, has had a major effect in reducing the potential for small cetacean entanglements and fur seal
attacks.
Circular polar cages are provided for through the Plan Change and proposed at the Papatua site.
Experience with this system in South Australia and Tasmania has shown increased predation by
sharks and seals due to the flexible pens which do not readily allow for adequate net tensioning
through the base of the nets. As a result, high incidences of both seal attacks and dolphin
entanglement have occurred. Accordingly, it is strongly recommended that the growing nets and
protection nets at the Papatua site are adequately tensioned to resist deformation by currents which
can push the protection net against the inner grower net. Through adequate tensioning, the circular
polar cages can be made resistant to deformation both by seals and strong currents, thereby
minimising the risk of entanglement. The experience and technical skills developed by NZ King
Salmon to date is considered adequate to overcome the potential for such problems where circular
polar cages are used.
Both dolphins and seals in the Sounds are already habituated to noise from vessels and commercial
aquaculture. Such noise is generated in the context of a noisy acoustic marine environment derived
from a range of natural and human sources. The noise associated with vessels, for example, is
considered to be well toward the lower end of the hearing range of cetaceans and below that of seals.
Accordingly both are not considered to be adversely affected by this noise. Observations at other
marine farms have revealed that the noise generated by marine farms from generators, pumps,
feeders, and water blasters does not appear to unsettle dolphins and seals. Furthermore the masking
effect of such noise obscuring other important sounds (such as inter animal communication) is
considered unlikely to adversely affect these animals. No additional adverse effects on marine
mammals of underwater lighting in salmon farm cages are considered likely.
Fur seals will always be attracted to marine farms, as they are clever opportunistic animals for which
salmon farms present a major supplementary feeding opportunity if they can gain access to the caged
salmon. Those farm sites closest to Cook Strait are therefore likely to attract a lot of seals in the early
phases of development. As for its existing farms, NZ King Salmon proposes to adopt predator nets
surrounding each farm, as well as staff training in appropriate management practices and the safe
handling of live seals where necessary. Furthermore, dead fish at the bottom of nets will be promptly
removed so as to avoid attracting seals.
The Marine Mammal report recommends adoption of all these measures to manage farm–marine
mammal interactions. The report considers it imperative that net tension is maintained, and net
maintenance regimes followed. Protection netting should extend high enough above the water
around the farm so as to avoid seals entering cages. Farm management practices should require
monitoring and securing of all lines, the collection of loose lines and any debris associated with the
farms, the minimisation of feed loss beneath the cages, and the prompt removal of all dead fish from
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cages. Finally, the report recommends staff training in identifying and handling live seals and
cetaceans.
Overall it is therefore considered that any adverse effects on marine mammals will be minor. Fur
seals will continue to be attracted to salmon farms and will haul-out as close to the sites as possible.
However, successful prevention of seal predation on farmed salmon will avoid adverse effects on fur
seals through habituation and possible dependence on farms for sustenance. No adverse effects on
seals are anticipated, subject to the measures recommended being adopted by NZ King Salmon.
Given this level of effects, there is no need to retain the ability to decline consent and a controlled
activity status is justified in the CMZ3. The proposed Plan Change provisions provide sufficient
discretion to enable the identified mitigation to be considered and imposed as conditions on the
resource consent applications for the sites. The mitigation measures proposed for the resource
consent applications are described in Chapter 7.0.

6.2.7 Effects on Seabirds
As described in Chapter 5.0, the Sounds supports a diverse and abundant seabird community.
Marine farming may potentially impact on seabirds due to the potential for entanglement, exclusion
from feeding areas, changed prey abundance, provision of roosts on farm structures, ingestion of litter
from farms, and disturbance of breeding or feeding birds.
The effects of the proposed salmon farms on seabirds have been addressed101. It is noted that of the
species present, the NZ King Shag, Black-billed Gull, and Black-fronted tern are endemic and
considered to be nationally endangered. While relatively few Black-billed Gulls and Black-fronted
terns are noted as being present, the entire population of the NZ King Shag is present only in the
Sounds and remains there for its entire life.102 Accordingly the assessment has focussed particularly
on the effects on NZ King Shags. All other seabird species present are noted as being abundant and
widely distributed.
In terms of the potential adverse effects on seabirds, the potential for entanglement and ingestion of
litter from farm operations can be addressed by use of nets over cages and appropriate waste
disposal. The foraging range of the birds ensures that there are no impacts as a result of exclusion
from feeding areas around farms and the benthic effects of the farms themselves. The extent of the
proposed salmon farms is insignificant compared to the area of such depths within the foraging range
of NZ King Shags. No adverse effects are anticipated as a result of aggregations of shoaling pelagic
fish at the farm sites, depletion of benthic prey, or provision of roosting sites on structures.
Accordingly, of the potential effects, only the disturbance of breeding or roosting birds could
potentially occur from farm operations.
Breeding NZ King Shags are easily disturbed by approaching boats, however, those which are resting
or feeding are more tolerant. Because of the potential sensitivity of NZ King Shags to disturbance,
the proposed farm sites at Papatua and Waitata may adversely affect roosting birds located at
Taratara in Port Gore and at Boat Rock Point. Consequently, a buffer of 100m is recommended to be
maintained around each of the nearby roosting colonies where activities associated with these salmon
farms are precluded. There is sufficient separation from these roosting locations for such a buffer to
be maintained. Proximity to breeding colonies is not an issue as all sites are more than 1km from
breeding colonies. Overall, the distance of the proposed salmon farms from roosting sites and
breeding colonies and the extent of the salmon farms in relation to the overall extent of foraging
habitat mean that the proposed farms are considered likely to have insignificant environmental effects
on seabirds, particularly NZ King Shags.
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For further details refer to the Seabirds Report in Appendix 10
Small populations of Black-billed Gulls and Black-fronted terns feed in the Sounds during late summer to winter after
nesting on braided rivers.
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The effects of the proposed submerged farm lighting have been considered103 in terms of attracting
birds, and whether this will increase their risk of collision and/or entanglement with farm structures.
While birds may be attracted to lighted areas, the diffuse nature of the lighting is considered unlikely
to attract significant numbers of birds and the effects on seabirds are considered negligible. NZ King
Shags are not known to feed at night, and their preferred prey is bottom-dwelling fish which are more
likely to shun light than be attracted by it. If NZ King Shags do feed at night to some extent, they are
considered highly unlikely to be affected by the use of artificial underwater lighting at the proposed
salmon farms.
Overall it is anticipated that the proposed salmon farms will result in negligible adverse effects on
breeding, roosting, and foraging seabirds, subject to the mitigation recommended by the Seabirds
report. Given this level of effects, there is no need to retain the ability to decline consent and a
controlled activity status is justified in the CMZ3. The proposed Plan Change provisions provide
sufficient discretion to enable the identified mitigation to be considered and imposed as part of the
resource consent applications for the sites. The mitigation measures proposed for the resource
consent applications are described in Chapter 7.0.

6.2.8 Biosecurity Effects
Aquaculture activities in general can exacerbate the establishment and spread of macroscopic
unwanted marine organisms, and hence have the potential to adversely affect mussel aquaculture
and natural ecosystems. The marine biosecurity issues and potential effects arising from the
proposed salmon farms have been addressed104.
Marine pests present at the top of the South Island include the Asian kelp Undaria pinnatifida which is
widespread in the Sounds, and the sea squirt Styela clava which has recently become established in
Port Nelson. It is also noted that aside from the effects of aquaculture in spreading marine pests,
aquaculture operations themselves can be negatively affected by marine pests. Accordingly, NZ King
Salmon has a strong incentive to manage important sources of biosecurity risk.
The biosecurity threat as a result of the proposed salmon farms is a small increment to the risk that
arises from existing unmanaged sources and is considered of minor importance. Although pest
species could be introduced to farm structures as a result of salmon farm equipment and vessel
transfers, pathways unrelated to salmon farming (e.g. numerous vessel movements from outside and
within the Sounds), and the natural dispersal of pests from populations already established in the
region, are likely to be the major sources. Importantly, the proposal will not introduce new biosecurity
risks to the Sounds, and does not involve transfer of such risks external to the region.
Once established on salmon farm structures, populations of pest species may build in size, and act as
a reservoir for subsequent spread. However, many of the marine pests that are likely to establish on
the proposed salmon farms are not likely to be highly invasive in natural habitats. One exception is
the Asian kelp Undaria pinnatifida; however, this species is already widely established in rocky
habitats throughout the Sounds such that the incremental effect of the proposed salmon farms is
considered minor. Mussel farming is also identified as being vulnerable to pests associated with
salmon culture. However, in this instance, it is more likely that existing mussel farms and other
structures will provide the source pest populations that lead to establishment on salmon farms (rather
than vice versa), due to their wide distribution.
Risks attributable to the proposed farms are therefore considered to be discernible only as small,
localised (i.e. bay-scale) effects, which are incremental to those attributable to existing activities
unrelated to salmon farming. Furthermore, effects attributed solely to the proposed farms would be
discernable only in the short term. In the longer term, the ongoing establishment and spread of pests
as a result of activities unrelated to salmon farming is likely to lead to a similar pest distribution. (i.e.
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pest species will expand to occupy susceptible habitats in the Sounds, irrespective of the proposed
salmon farms).
While salmon farms could also create environmental conditions that facilitate or exacerbate the
establishment of seaweed pests (e.g. Undaria) from nutrient enrichment, there is no evidence of this
at other salmon farms or nutrient sources in the Sounds. Organic enrichment of farms on the seabed
may also lead to increased abundances of non-indigenous soft sediment species such as the bivalve
Theora lubrica. However, this species is already widespread in the Sounds and is also enhanced as a
result of enrichment from mussel farms and other disturbance. Given the extensive “footprint” of these
existing sources of disturbance, the increased benthic habitat affected in this way will be relatively
minor by comparison.
While the effects of the proposed farms are considered to be minor with respect to biosecurity risk,
efforts at risk reduction are considered good practice. However, any actions by NZ King Salmon to
address biosecurity risk may have little benefit in the absence of a comprehensive regional strategy to
address the range of other unmanaged sources of risk. Mitigation measures (e.g. surveillance) could
usefully form part of the Biosecurity Management Plan (BMP) that NZ King Salmon is already
developing for disease management.
On the basis of the Biosecurity Report, the effects of the proposed salmon farms on the spread of
non-indigenous marine pests are considered minor. Given this level of effect, there is no need to
retain the ability to decline consent and a controlled activity status is justified in the CMZ3. The
proposed Plan Change provisions provide sufficient discretion to enable the proposed biosecurity
management measures described in Chapter 7.0 to be considered and imposed as conditions on the
resource consents for the sites.

6.2.9 Effects from Disease Risk
Farming of salmon has the potential to introduce and spread infectious diseases within the farmed
salmon population, and also to wild fishes and other aquatic animals. An assessment105 has been
undertaken of the potential disease risks associated with the proposed Plan Change and resource
consents.
The report identifies twenty infectious diseases in wild and cultured salmon, of which four (Aquatic
birnavirus, sea lice, amoebic/nodular gill disease and whirling disease) were classified as diseases of
concern that required detailed risk assessment. The assessment found that none of these disease
agents are likely to cause significant disease in wild fishes or other aquatic animals, indicating that no
additional risk management measures are necessary at this time.
The effects of submerged farm lighting106 on the potential for parasitism have specifically been
considered. Increased densities of salmon due to artificial lighting may increase the risk of parasitism
on salmon. However, this risk to salmon and then to wild fish is considered likely be no more than
minor and limited only to those fish that aggregate around the submerged lights within the cage
structures.
While no disease risk management measures are currently considered necessary, there is a risk that
biosecurity leaks at a national level (e.g. introductions of disease agents via ballast water) could allow
exotic diseases to be introduced, and/or new endemic diseases could emerge in salmon aquaculture
in New Zealand, at some time in the future.
NZ King Salmon’s proposal for eight new salmon farms would allow the company to expand whilst
keeping stocking densities at a reasonable level on individual farms. It would also facilitate the
establishment of three independent farm management areas, separated by ideal buffer zones in
excess of 18km. It is considered that these arrangements would allow NZ King Salmon to implement
world’s best practice disease management arrangements, that would enhance its existing biosecurity
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For further details refer to the Disease Risk Report in Appendix 11
Refer to Artificial Lighting Report in Appendix 12
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controls and allow the company to undertake integrated pest management strategies, if required in
the future.
Overall no adverse disease effects are anticipated as a consequence of NZ King Salmon’s proposed
Plan Change and resource consents. Given this level of effects, there is no need to retain the ability
to decline consent and a controlled activity status is justified in the CMZ3.

6.2.10 Effects on Terrestrial Ecology
The assessment of the naturalness of the land adjoining the proposed salmon farm locations has
principally provided an input to the assessment of the natural character of the areas surrounding the
sites107. The potential for effects from the proposed farms on the terrestrial ecology values of the
adjoining land has also been considered108.
As none of the activities associated with the proposed farms occur on the adjoining land, it is
considered that their construction and operation will not have any direct effects, either individually or
cumulatively on the land and terrestrial ecology values. There are however a number of potential
indirect effects, including disturbance to terrestrial fauna from increased noise and activity, effects
from submerged lighting, effects on ecosystem functioning arising from effects on seabirds, and
effects from litter washing ashore.
Noise effects on terrestrial fauna (principally on birds) are considered to be negligible. This is on the
basis of the relative distances of the farms from land, and there being no activity associated with the
farms occurring on adjacent land. Submerged lights are also not considered to affect terrestrial fauna
due to the distance of the farms from land and the diffuse nature of the light emitted by underwater
lighting.
Seabirds using the terrestrial environment for roosting, feeding, or breeding can indirectly affect
terrestrial ecosystems through changes in marine nutrient inputs and by altering terrestrial food
chains. However, the distance of the proposed salmon farms from roosting sites and breeding
colonies and the limited extent of the salmon farms in relation to the overall extent of foraging habitat
is likely to result in insignificant environmental effects.
There is the potential for litter to wash ashore from the proposed salmon farms and enter the
terrestrial environment. However on the basis of NZ King Salmon’s current litter management
practices, such effects are considered unlikely. Overall, it is concluded that there will be no direct or
indirect adverse effects on terrestrial ecological values from the proposed Plan Change or resource
consents.
Given this level of effect, there is no need to retain the ability to decline consent and a controlled
activity status is justified in the CMZ3. The proposed Plan Change provisions provide sufficient
discretion to enable a condition regarding management of farm waste to be considered and imposed
on resource consents for the sites, as described in Chapter 7.0.

6.2.11 Natural Character, Landscape and Visual Amenity Effects
As described in Chapter 5.0, the Sounds form a distinctive coastal landscape, strongly influenced by
its exposure to the sea. There is a distinction in character between the Outer Sounds’ more rugged
and relatively remote appearance and the more sheltered and developed Inner Sounds. Within this
regional landscape there is also much local diversity. The coastal environs, its related processes and
marine life, together with surrounding indigenous vegetation clad hills contribute strongly to the
natural character of the area.
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Refer to Landscape Report in Appendix 13
Refer to Terrestrial Ecology Report in Appendix 14
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Salmon farms such as those facilitated by the Plan Change, and sought through the resource consent
applications, have the potential by themselves and cumulatively in association with other human
induced intervention, to alter the natural character, landscapes and visual amenity of this
environment. Having regard to the statutory context, this assessment therefore includes consideration
in terms of the preservation of natural character of the coastal environment and its margins, the
protection of outstanding natural landscapes and features (ONFLs), and the maintenance and
enhancement of visual amenity values, in line with the RMA and NZCPS.
The assessment of the effects of the Plan Change and resource consents on natural character,
landscapes, and visual amenity is contained within the Landscape Report109. The assessment of
natural character also draws on the assessment of the naturalness of the land adjoining the various
sites as described in the Terrestrial Ecology Report110.
This section of Chapter 6.0 addresses the wider cumulative effects of the proposed Plan Change and
resource consents on natural character, landscapes, and visual amenity at a Reach- or Bay-wide
scale. The site specific consideration of these effects is contained in section 6.3.3 below.
For the assessment of wider cumulative natural character, landscape and visual amenity effects, the
Landscape Report has grouped the proposed salmon farm sites into the Sound or Reach in which
they are located, enabling the consideration of cumulative effects within each component of the
Sounds environment. These groupings are:
• The Waitata, Kaitira, Tapipi, and Richmond sites within the Waitata Reach of Outer Pelorus
Sound;
• Papatua in Port Gore;
• The Kaitapeha and Ruaomoko sites in Queen Charlotte Sound near the entrance to Tory
Channel;
• Ngamahau in Tory Channel.
In considering cumulative effects, the existence of other aquaculture activities has been considered.
For the purposes of assessment this has included the potential for NZ King Salmon’s White Horse
Rock111 and Melville Cove salmon farms, which have received consent from the Council and are
under appeal.
Waitata Reach
Due to the limited scale of the individual proposals within the context of the wider coastal and
seascape setting of Pelorus Sound, it is considered that there would be negligible potential cumulative
adverse effects on natural character if all four proposals proceeded. However, in the more local
context of Waitata Reach the cumulative effects are accentuated. The new structures would add a
productive character with attendant servicing and lighting that hitherto have not been common in this
part of the Reach. Overall cumulative effects on coastal natural character as a result of the addition of
these four proposals to the existing salmon farm pattern of the Waitata Reach area of Pelorus Sound
would be high.
Cumulative effects on all ONFL’s in this Reach are assessed as negligible owing to the distances
from the proposed salmon farms and the moderately low level of sensitivity of the particular landscape
attributes in these areas.
Cumulative effects on views from most private dwellings are assessed as low in this Reach due to the
viewing distances and the particular coastal positions of the dwellings. However, cumulative effects
for one dwelling are potentially more than minor. In addition, there are few land-based public
109

For further details refer to the Landscape Report in Appendix 13
Refer to Appendix 14
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The White Horse Rock salmon farm in Waitata Reach is also the subject of a separate resource consent application to the
EPA to be considered concurrently with the Plan Change and resource consent applications addressed in this AEE. The White
Horse Rock site is zoned CMZ2 and consent is required as a Discretionary Activity. Accordingly, unlike the other eight sites, a
plan change is not required in respect of this site before an application can made for a resource consent.
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viewpoints and the sensitivity of the majority of water based users is anticipated to be low. For a
small stretch of Waitata Reach, boat travellers will view successive salmon farms as they travel
through the Reach. The cumulative effects on observer’s visual amenity are likely to be moderatehigh. For most, these effects will be temporary as they pass through the Reach. The overall
cumulative visual amenity effects are considered moderate for these proposed sites within the
Waitata Reach.
Port Gore
The proposed Papatua site in Port Gore is located in a separate bay from the potential salmon farm
site at Melville Cove (under appeal). Overall, the sheer scale and nature of the landscape and
seascape indicates that Port Gore would not experience any cumulative effect with the introduction of
the one proposed salmon farm at Papatua.
Cumulative effects on the ONFL at Port Gore are also assessed as moderate due to the close
proximity of the Papatua site to one of the ONFL’s identified there. However, although these elevated
ONFL’s take at least some of their landscape character from the wild and open relationship with the
sea, the addition of the Papatua site is not considered to cross a threshold of effects that would
compromise the area’s outstanding landscape qualities.
The cumulative effects on visual amenity for both private and public viewpoints in the Port Gore area
as a result of the addition of the farm are assessed as ranging from low to moderate.
Queen Charlotte Sound
Within Queen Charlotte Sound, the proposed Ruaomoko and Kaitapeha sites are in close proximity to
each other. However, it is considered there is sufficient distance between them that they will not be
read together as one large complex, albeit it will be clear that there is a close working relationship
between them. Due to the limited scale of the individual proposals within the wider context, it is
assessed that the sites combined will result in negligible cumulative effects on natural character at the
scale of the wider Reach of Queen Charlotte Sound. While cumulative effects on natural character will
be accentuated at the local context at the junction between Queen Charlotte Sound and Tory
Channel, the moderate and moderate-high sensitivity of these sites indicate there is some capacity for
change. Overall the cumulative effects on coastal natural character as a result of the addition of these
two sites will therefore be moderate.
The addition of the proposed two sites in this location has been assessed as not compromising the
character or qualities of the ONFL at the southern end of Arapawa Island. While the addition of the
sites will result in a discernable change to the landscape adjacent, the scale of the wider
landscape/seascape and the position of the farms away from the tip of the headland reduce the
sensitivity of the area to these proposed modifications. Consequently, the cumulative effect of these
sites on natural features, landscapes, and ONFL’s is assessed as moderate.
Visibility of these sites in the context of the existing environment for both private and public observers
is such that cumulative visual amenity effects are also assessed as moderate.
Tory Channel
The proposed Ngamahau site within Tory Channel is situated close to the indented channel of Tory
Channel. This section of the Channel currently has no aquaculture features present and it would be
the furthest seaward site in the channel before Cook Strait. The two existing salmon farms in Tory
Channel are situated westwards of the proposed site, in a relatively narrow section of the Tory
Channel, but all are relatively minor elements in the wider coastal context. However, it is considered
that the scale of activity within the proposed site, the degree of modification, and current productive
land and sea-based activities in the vicinity, results in moderate cumulative effects on natural
character in this location.
The cumulative effects on ONFL’s in Tory Channel are assessed as low owing to the distance and
heavily modified nature of the closest part of the ONFL.
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Cumulative effects on visual amenity are considered to be low in relation to private property owing to
no properties having simultaneous or successional visibility of the proposed and existing sites in this
location. Visual amenity effects in relation to public observers are, however, considered moderate due
to the potential successional viewing of farms from the water, particularly from ferries.
The overall cumulative assessment conclusions are given in the Table 6.6112 below:
Table 6.6: Summary of Cumulative Effects
Effects

Coastal Natural
character

Landscape &
Seascape
character

Visual Amenity

ONFL

Waitata Group

high

high

moderate

moderate

Port Gore Group

moderate

moderate

low to moderate

moderate

Queen Charlotte
Sound Group

moderate

moderate

moderate

moderate

Tory Channel Group

moderate

moderate

moderate

low

The Landscape Report makes a number of recommendations as to the mitigation measures for each
site. Given the level of effects identified, there is no need to retain the ability to decline consent and a
controlled activity status is justified in the CMZ3. The proposed Plan Change provisions provide
sufficient discretion to enable the identified mitigation to be considered as part of the resource
consent applications for the sites. The proposed mitigation measures in relation to the resource
consent applications are described in Chapter 7.0.

6.2.12 Noise Effects
As outlined in Chapter 5.0, the Sounds have an existing low ambient level of background noise,
intermittently affected by marine vessels including ferries, commercial fishing, and recreational
boating activity. From ambient noise surveys conduced near three of the proposed sites,
representative quiet background noise levels of between 35 dB LA90 – 40 dB LA90 were recorded.
The salmon farms proposed by NZ King Salmon will generate noise from a range of sources. Typical
equipment proposed at each farm will include the following:
• Diesel generator to supply all farm electrical requirements located within the barge building;
• Feed dispenser including a compressor within the barge building;
• Water blaster including a compressor in an outdoor enclosure;
• Net lifting equipment;
• Harvesting equipment;
• Service vessels.
The noise effects related to the operation of the proposed farms have been assessed113. This has
provided the basis for determining appropriate noise limits for the proposed Plan Change, and has
assessed whether the proposed farm activities can comply with those limits, and what
attenuation/mitigation is required.
The current MSRMP noise limits for the CMZ1 and 2 zones are 55 dB LA10 during daytime, and 45 dB
LA10 night-time/Sat-pm/Sun. These are measured from the closest boundary of the Coastal Marine

112
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Taken from Table 15 of the Landscape Report in Appendix 13
For further details refer to the Noise Report in Appendix 15
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Zone (CMZ) which is typically the nearest land. While the current MSRMP noise limits apply only to
permitted activities and not marine farms, the Noise Report considers them an appropriate indication
of what is regarded as a reasonable level of noise for activities in the Sounds. On the basis of the
existing background noise levels, the MSRMP noise limits are therefore considered appropriate to
provide a reasonable level of noise amenity in the Sounds in relation to the proposed salmon farms.
While the existing MSRMP noise limits for CMZ1 and CMZ2 are considered appropriate for the
proposed CMZ3, the Noise Report recommends that the limits should apply to any point beyond
250m from a marine farm rather than from the closest landform/CMZ boundary. Measurement from
the closest landform is considered to be arbitrary given the remote locations of the sites and the low
likelihood of anyone being present in these areas. A listener could just as easily be located in a kayak
or fishing boat anywhere around the salmon farm. As the effects of noise drop off with distance, it is
considered reasonable to protect the environment outside a given buffer zone. A nominal distance of
250m from a marine farm surface structure has been chosen as the closest assessment position.
In order to gauge the likely noise levels and effects of the proposed farms, noise measurements have
been taken of key items of plant located at the existing Clay Point and Te Pangu farms which provide
a close representation of the layout and equipment proposed at the new farms. From the
measurements taken, noise levels were predicted for each of the eight proposed farm sites for three
assessment points - the closest dwelling likely to be affected by noise, the closest land, and a nominal
distance of 250m from each farm.
Table 6.7114 outlines the predicted noise levels without mitigation with all equipment operating
(including harvesting) during a normal day. The predicted noise level at 250m from a salmon farm is
51 dB LA10 from all sources with mitigation.
Table 6.7: Predicted Noise Levels Daytime without Mitigation
Marine Farm Site

Noise Level
at Closest
Land LA10

Noise Level at
Closest
Dwelling LA10

Kaitira

50 dB

13 dB

Waitata

53 dB

19 dB

Tapipi

48 dB

17 dB

Richmond

52 dB

16 dB

Papatua

42 dB

16 dB

Kaitapeha

54 dB

39 dB

Ruaomoko

53 dB

24 dB

Ngamahau

53 dB

46 dB

Assessment location 250m

51 dB

N/A

Some of the farm equipment operates continuously 7 days a week, others operate 5 days per week
and some 7 days per week intermittently. Only the main generator operates during night time and not
all equipment operates on Sundays. The noise levels have, therefore, been assessed during different
periods of the day and night. Table 6.8 shows the predicted noise levels at the critical locations for
the different time periods.
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Table 6.8115: Predicted Noise Levels (LA10) without Mitigation (with Mitigation)
Assessment Location

Daytime

Nighttime

Sat-pm/Sunday

All equipment
operating

Generator
only

All equipment except
waterblaster

55 dB

45 dB

45 dB

Assessment location 250m

51(47) dB

38(28) dB

49(45) dB

Most affected House
Ngamahau N4116 410m

46(41) dB

33(23) dB

44(39) dB

Closest Shoreline (Kaitapeha 190m)

53(49) dB

40(30) dB

51(47) dB

Proposed Noise Limits (& MSRMP)

The noise from a number of the activities undertaken on salmon farms can relatively simply be
mitigated with best practice operating procedures, such as the use of silencers or enclosures.
Reductions of 5 to 10 dB can be readily achieved. Table 6.8 also shows the predicted noise levels at
the critical locations with this level of mitigation achieved. The predictions show that, with mitigation,
the proposed noise limits (which are considered reasonable) can be complied with at the 250m
assessment location and at the most affected house at Ngamahau (N4). Noise levels at all other
houses will be considerably less as shown in Table 6.7.
In order to achieve the proposed noise limits at the 250m location, some of the intermittent activities
undertaken on Saturdays and Sundays (such as water blasting and net lifting) will require a reduction
in their current noise emissions. However, it is considered that this can be achieved by implementing
relatively simple mitigation procedures. It is recommended that this would be a requirement of a
Noise Management Plan as a condition of resource consents for each site.
Marine farm activities will be audible at these levels at the 250m assessment location. However, they
are assessed as reasonable considering the background noise level in the area and the other marine
activity that currently exists in the Sounds. Recreational vessels could approach a salmon farm at
distances closer than 250m and the noise levels experienced would, therefore, be higher. At 125m,
for example, the noise level would be 6 dB higher than at 250m. However, recreational vessels are
unlikely to spend significant time in that close location and the noise levels would still generally
comply with the daytime limit. Any powered recreational vessels would also be making their own
noise.
The Kaitapeha site is the closest site to the shoreline at 190m. While it is unlikely that someone would
be present at this site, the noise level has been assessed as only 2 dB higher than the 250m
assessment position, a difference that is unlikely to be discernable.
Most dwellings are located more than a kilometre from the salmon farms. The noise levels will be well
below the ambient noise at most times for these dwellings and the noise effects are thus considered
to be less than minor.
The noise level at the two closest dwellings Ngamahau (N4-410m) and Kaitapeha (Q25-720m) will be
43 dB LA10 and 37 dB LA10 respectively during daytime with all plant operating. This is more than 10
dB below the daytime noise limit and below the night time noise limit of 45 dB LA10. While noise from
the salmon farm may be audible outside these dwellings at times, the noise level is sufficiently low to
avoid sleep disturbance indoors and will not result in adverse amenity effects. The noise effects at
these dwellings are thus considered to be minor.
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There is a possibility that additional dwellings could be constructed near to the proposed salmon farm
sites. A brief review of the possible sites (the closest shoreline is 190m) suggests a house is unlikely
to be located closer than 250m from the marine farm and the proposed noise limits would thus be
achieved.
In terms of the potential for underwater noise, the noise from the salmon farm activities will be similar
to, or less than, the noise from other marine activities in the Sounds.
Overall, the existing MSRMP noise limits are considered to be appropriate as a performance standard
on the proposed CMZ3, albeit with the measurement point for compliance being 250m from marine
farm surface structures. The Noise Report shows that, with reasonable mitigation, these limits will be
able to be met at the 250m assessment location and at the nearest affected dwellings. Locations
within 250m would experience greater noise levels. However, the effects of this are considered
reasonable given the low likelihood of observers being present on the shore in these locations, and
that recreational vessels are unlikely to spend significant time in that close location.
The recommended noise limit has been included as a Standard in the Rules of the proposed Plan
Change. Given this Standard and the levels of effects identified, there is no need to retain the ability
to decline consent and a controlled activity status is justified in the CMZ3. The proposed plan
provisions include sufficient discretion to enable the recommended mitigation to be considered
through a Noise Management Plan imposed as a condition on resource consents for the sites. The
proposed mitigation measures are described in Chapter 7.0.

6.2.13 Effects on Tourism and Recreation
Tourism and recreation play an important role in the Sounds, taking advantage of its water based
attractions and natural and scenic values. In 2009, a total of 1.5 million tourism visits contributed $209
million to the Marlborough region117. Tourism and recreation activity is particularly focused around
Queen Charlotte Sound, including the Queen Charlotte Track and Ship Cove Historic Reserve.
Fishing is also an important recreation activity throughout the Sounds and a key driver for tourism.
Industrial tourism based around its aquaculture industry is also present and has the potential for
expansion.
Marine farms have the potential to impact on recreational and tourism activities by being sited in
areas used by recreationalists, and may also affect the amenity values of the recreation and tourism
experience. The tourism and recreation effects of the proposal have been considered118 at both a
destination (the Sounds), and site specific level. This section addresses the Sounds-wide effects
from the proposed Plan Change on tourism and recreation. Section 6.3.5 below addresses such
effects at a site specific level.
The proposed salmon farms will add eight marine farms to the over 560 farms in the Sounds, of which
most are in Pelorus Sound. The accessible nature of waterways and land is linked to recreational and
tourism users perceptions of the area and its amenity values. Accordingly in the context of the
Sounds, users expect to see a natural environment with a degree of modification (e.g. jetties,
wharves, and marine farms).
Given the wide range of recreation and tourism opportunities and the choice of locations in the
Sounds, recreationalists and tourists have an extensive choice of activities and locations. None of the
proposed farm sites have activities (with the possible exception of diving at Port Gore) that are not
readily substitutable nearby and therefore the cumulative impact from the additional eight farms on
tourism and recreation will be less than minor. Furthermore, there is the potential to pilot or develop a
tourism product and/or experience based on visiting and understanding salmon farm operations. In
this respect, the report recommends that NZ King Salmon investigate the potential to assist in the
development of salmon based tourism.
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There were 267,000 international, and 525,000 domestic overnight visitors to Marlborough in 2009.
For further detail refer to the Recreation Report in Appendix 16
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Overall no adverse effects on recreation and tourism activities and values within the Sounds as a
whole are anticipated as a result of the Plan Change and resource consents. Given this level of
effect, there is no need to retain the ability to decline consent and a controlled activity status is
justified in the CMZ3.

6.2.14 Structural Safety
The proposed farms are predominantly located in parts of the Sounds with strong tidal currents and,
in some cases, locations which are exposed to ocean swells as well as the short-fetch waves
characteristic of the Sounds. In order to ensure the safety and security of the structures required for
the proposed salmon farms, an engineering feasibility study119 has been undertaken for each of the
farms, encompassing a preliminary structural design and mooring analysis.
The proposed designs for the floating farm structures have been assessed as fully feasible from a
mooring and structural safety perspective. They will use proven technology with known, high factors
of safety. This is based on existing experience with NZ King Salmon’s farms at Te Pangu and Clay
Point which are located in high flow locations in Tory Channel. The proposed designs have been able
to benefit from the company’s ongoing development and refinement of its moorings and structures at
these existing farms to ensure safety and security.
In order to ensure the screw anchor installation is undertaken in compliance with the design capacity,
it is recommended that monitoring of the installation forces occur, as well as undertaking a pull-out
test on a representative anchor. In addition, a hydrodynamic force monitoring programme is
recommended to be implemented to continually monitor the wave and tidal current forces on the
mooring system and structures, in order to check that the loading remains with the specified and
tested design loads.
Subject to these recommendations, it is considered that the safety and security of the salmon farming
structures can be assured with a high safety factor. Given this level of effect, there is no need to
retain the ability to decline consent and a controlled activity status is justified in the CMZ3. The
proposed Plan Change provisions provide sufficient discretion to enable the identified mitigation to be
considered and imposed as part of the resource consent applications for the sites. The mitigation
measures proposed for the resource consent applications are described in Chapter 7.0.

6.2.15 Effects on Navigation
From a navigation perspective the Sounds are complex with a strongly indented coastline. They are
characterised by long inlets and steep hills rising usually to 600m, but up to 1,000m or more in places.
In parts of the Sounds there is a significant amount of boat traffic, although other parts see very little
boat traffic. One of the most demanding areas for conducting a vessel safely is the seaward entrance
to Tory Channel, and there are other areas that call for a heightened level of awareness. Throughout
the Sounds there are many sunken rocks, dangerous to navigation, all of which are charted.
The effects of the eight proposed salmon farms on navigational safety, on both large ships and
smaller craft, has been assessed120. Site-specific considerations are described below in section 6.3.6
of this Chapter.
In relation to large commercial vessels, the existing salmon farms at Clay Point and Te Pangu are
both highly visible on radar, even in circumstances where rain masks surrounding land masses.
Accordingly there is no navigational reason why the proposed salmon farms cannot be placed in
similar locations, even in Tory Channel, provided that they are at least the same distance from the
standard ferry track (315m). Provided that farms are not located inappropriately, they will also not
pose any difficulty for a commercial small boat operator.
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For further details refer to the Structural Engineering Report in Appendix 20
For further details refer to the Navigation Report in Appendix 19
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For small recreational boats, the proposed farms will all be more than 100m from mean low water
springs (MLWS) which is an adequate distance for small vessels to pass between the shore and the
farm. Provided vessels keep 4-5m away from the salmon farm structures, the anchor ropes will be at
a depth that will not interfere with navigation of small vessels. The proposed farms will be
conspicuous, visually and by radar, and will be well lit. During the day, they will be obvious to
navigators, and properly lit, they will also be sufficiently obvious at night. Accordingly, a competent
navigator maintaining a look out and travelling at a safe speed will not collide with a farm and
therefore the proposed farms pose little risk of collision. In addition, the Council has adopted a
navigational bylaw which requires vessels to slow to 5 knots within 200m of a salmon farm. This may
be an inconvenience, but will ensure safe travelling speed in the vicinity of a farm.
From a navigational point of view, the proposed salmon farms may also produce beneficial effects, as,
in otherwise isolated locations, there will be other navigators and boats in the area. The salmon
farms will be in known locations and have staff to assist in emergencies, including staff with first aid
qualifications.
A comprehensive set of conditions is recommended in the Navigation Report to ensure that the
salmon farms do not adversely affect navigational safety. Given this assessment of the level of
effects, there is no need to retain the ability to decline consent and a controlled activity status is
justified in the CMZ3. The proposed Plan Change provisions provide sufficient discretion to enable
the identified mitigation to be considered and imposed as part of the resource consent applications for
the sites. The mitigation measures proposed for the resource consent applications are described in
Chapter 7.0. However, it should be noted that the requirements for navigational lighting are the
responsibility of the Council’s Harbourmaster under separate legislation.

6.3 Site Specific Environmental Effects
This section of Chapter 6.0 addresses the site specific environmental effects of the proposed Plan
Change and resource consents. It addresses effects which may occur only at individual proposed
salmon farm sites, or differ in scale, nature and significance from site to site.

6.3.1 Effects on the Water Column
The approach taken to assessing the potential for effects from the proposed salmon farms on the
water column environment, and the likely general effects on the Sounds environment, have been
described in Section 6.2.1 of this Chapter. At the scale of the proposed individual Plan Change Sites
and the salmon farms themselves, the following site-specific effects are predicted on the water
column in the immediate vicinity of the proposed farms121.
Physical Water Column Effects
At the high flow sites of Kaitira, Richmond, Tapipi, Waitata, Ruaomoko, Kaitapeha and Ngamahau,
physical effects as a result of the farm structures may be difficult to detect due to their dynamic
environments. Mixing effects may be more likely to be detected around the structures at these sites
due to frictional turbulence effects increasing with current speeds.
At the low flow Papatua site, physical effects will be comparable to existing low flow salmon farm sites
(e.g. Waihinau, Otanerau, Ruakaka). As with existing sites, attenuation of currents will reduce
already low currents close to cages. However, Papatua differs from existing sites because it is
located close to Cook Strait, and hence may, periodically, be subject to large wave/swell events.
These events are expected to partially mitigate the effects of flow reductions as a result of the cages
(e.g. decreased transport of enriched sediments under the nets). In addition, the proposed periodic
fallowing would ensure currents are not attenuated for long periods of time.
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Refer to Water Column report in Appendix 5
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Dissolved Oxygen (DO) Effects
At the high flow sites, slight to moderate localised depletion of DO would be expected. This degree of
reduction would not represent a significant risk to marine life and would not be expected to extend
beyond farm boundaries. At Papatua, periodic significant DO depletion may occur. However, this will
be managed through monitoring of the site as it is developed, and appropriate feed application levels.
DO is routinely measured as a part of farm management to ensure suitable water quality conditions
for farmed salmon.
Nutrient Loads
At the highly flushed, outer Pelorus Sound sites, of Kaitira, Richmond and Tapipi, modelling shows
that a large proportion of the dissolved nutrient released is flushed from the Sound (particularly in the
surface waters). Modelling also shows the potential for overlapping effects of dissolved nutrient
plumes in the region of Ketu and Richmond Bays as a result of these sites; however the magnitude of
the effects is relatively minor compared to median winter background concentrations. Although there
is also the potential for associated increases in phytoplankton biomass, modelling shows these to be
small. The model predictions are conservative; it is likely to be difficult to detect real changes in
phytoplankton biomass.
At the Waitata site, modelling of this highly flushed site shows the potential for overlapping effects
with the existing salmon farm in Waihinau Bay and the potential White Horse Rock farm. The existing
Waihinau Bay site is modelled to have a measurable influence on dissolved inorganic nitrogen (DIN)
concentrations in the vicinity, the additional effect on DIN concentrations from the Waitata site is
small. There is also the potential for an associated small increase in phytoplankton biomass.
For the closely-spaced, but well flushed, Kaitapeha and Ruaomoko sites modelling shows the
potential for overlapping effects from the nutrient plumes of these sites in the region of Mid Queen
Charlotte Sound and Tory Channel. There is also the potential for an associated small associated
increase in phytoplankton biomass.
Due to the high currents and flushing at the Ngamahau site it is difficult to observe detectable
changes from the modelling. The dispersive nature of this site means it will contribute to a slight
increase in the background nutrient concentrations in the vicinity, but it would be difficult to detect
nutrient or phytoplankton biomass changes.
Papatua is a comparatively low flow site, at which the magnitude of DIN concentration changes is
modelled to be the greatest of all proposed sites. Papatua is removed from the influence of existing
sites, although it may interact with the potential Melville Cove farm. The modelled DIN increases,
however, are still relatively small and the proximity to Cook Strait means a large proportion of the
nutrients will be flushed from the bay. Similarly the phytoplankton biomass changes are also
predicted to be small and given the conservatism inherent in the modelling approach, the maximum
potential changes shown are unlikely to be realised.
In order to assess the full cumulative effects of the proposed salmon farms, modelling included all
existing and proposed farms. This assessment therefore represents the largest potential effects that
would occur once all farms are in place. Consequently the levels of effects described in the
assessment are larger than those that would occur during early stages of development. The models
have also taken a conservative approach in presenting the maximum nutrient and phytoplankton
changes and present a possible “worst-case” (i.e. largest possible) changes near to the proposed
farms. Monitoring of water column environment effects, as the proposed farms develop over time, will
enable validation of the model estimates and appropriate approaches to be taken to farm
development.
Given the Standards proposed to be incorporated into the proposed Plan Change and the levels of
effects identified through the assessments of water column effects, there is no need to retain the
ability to decline consent and a controlled activity status is justified in the CMZ3. The proposed Plan
Change provisions provide sufficient discretion to enable appropriate conditions to be imposed
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through the resource consent applications for the sites. The provisions proposed in relation to the
resource consent applications are described in Chapter 7.0.

6.3.2 Effects on the Seabed
The overall approach to the assessment of seabed depositional effects across all the proposed
salmon farm sites and to establishing sustainable feed capacities has been described in section 6.2.4
of this Chapter. The potential effects on the seabed habitat at each site have been assessed and are
described in this section122.
Waitata
Depositional modelling of the maximum likely feed loading at the Waitata site predicts a long
depositional footprint extending up to 600m to the north-east and south-west of Plan Change Site
boundary, for a deposition level of 0.5 kg/m2/yr. Under this scenario, the size of the primary footprint
is expected to be around 28 ha. No ecologically important inshore habitats are affected, as this
footprint is constrained to the main channel. Deposition levels of 10 kg/m2/yr are predicted to remain
within the cage area boundary.
The cumulative deposition footprint from the proposed Waitata farm site, and the potential, adjoining
White Horse Rock farm123 encompasses small patches of inshore shell, cobble and reef habitat that
are predicted to be exposed to low level increases in deposition flux of up to 0.5 kg/m2/yr.
A summary map of the benthic habitat and the depositional footprints for the Waitata site is shown in
Figure 6.3124 below. The figure also includes the other sites in the Waitata Reach and at Port Gore.
Kaitira
As shown in Figure 6.3, the depositional modelling of the maximum likely feed loading at the high-flow
Kaitira site predicts a large strongly elongated footprint, extending up to 600m east and west along
the main channel from the Plan Change Site boundary, for a deposition level of 0.5 kg/m2/yr.
The total affected area is predicted to be approximately 23 ha, but is relatively diffuse (mild) in
comparison to lower flow sites. Under this scenario, no ecologically important inshore habitats are
affected by this depositional footprint as it is constrained to the main channel. A small area of seabed
at the eastern end of the cage area boundary is predicted to be exposed to a depositional flux of 10
kg/m2/yr.
Tapipi
Depositional modelling of the maximum likely feed loading at the high flow Tapipi site predicts a long
depositional footprint extending up to 400m to the north and 150m to the south of the Plan Change
Site boundary, for a depositional level of 0.5 kg/m2/yr. The predicted footprint is moderately elongated
and expected to affect an area of approximately 21 ha. Under this scenario, no ecologically important
inshore habitats are affected by this depositional footprint as it is constrained to the main channel
area that is dominated by mud and shell. Due to the highly dispersive nature of the site, no areas are
predicted to be exposed to a depositional flux of 10 kg/m2/yr.

122

For further details refer to the Seabed Report in Appendix 4
This farm is subject to an Appeal before the Environment Court. It is also the subject of a separate resource consent
application to the EPA to be considered concurrently with the Plan Change and resource consent applications addressed in this
AEE
124
From Figure 14 in the Seabed Report in Appendix 4
123
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Richmond
Depositional modelling of the maximum likely feed loading at the Richmond site predicts a short
footprint extending up to 150m to the north and 70m to the south of the Plan Change Site boundary,
for a depositional level of 0.5 kg/m2/yr. The predicted footprint is comparatively smaller and more
intense than some of the other more dispersive sites; affecting an area of approximately 12 ha.
Under this scenario, scallop habitat is likely to be affected by this depositional footprint. Scallops
were common beneath the application site, up to 0.6 m-2. Within the cage area boundary,
depositional flux of 10 kg/m2/yr is predicted. Ecologically important inshore habitats are not predicted
to be affected by depositional flux from the proposed Richmond farm.
Figure 6.3125
Summary maps of the benthic substrata and habitats observed at the proposed Plan Change
zones at Papatua Bay in Port Gore, and Waitata, Kaitira, Tapipi and Richmond in Pelorus Sound. Blue ellipses
2
represent the 0.5 kg/m /yr depositional level predicted for the maximum conceivable feed loading (MCFL) at each
site: the level at which soft sediment infaunal communities begin to show signs of enrichment. Red/orange
2
ellipses represent the 10 kg/m /yr deposition level predicted for the MCFL: the level at which peak enrichment is
reached (ES 5):

Papatua
Depositional modelling of the maximum likely feed loadings suggests that all farm derived biodeposits will settle within 50-100m of the proposed cages. The low-flows mean that minimal
resuspension will occur, so detectable bio-deposits are not predicted beyond the Plan Change Site
boundary. Therefore, the proposed two lines of five operational cages are predicted to produce a
reasonably intensive footprint, which will affect a total area of approximately 10 ha.

125

From Figure 14 of the Seabed Report in Appendix 4
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After four or more years of occupation, and when all potential cage locations have been occupied due
to the proposed rotational fallowing at this site, the total farm footprint will be approximately 35 - 40 ha
with three-quarters of the total footprint being in various stages of recovery. The effects associated
with deposition will be limited to soft sediment habitats within the footprint area, and inshore habitats
are not considered at risk from farm deposition at this site.
Kaitapeha and Ruaomoko
As shown on Figure 6.4 below126, depositional modelling of the combined maximum likely feed
loading at Kaitapeha and Ruaomoko predicts a strongly elongated footprint extending mainly to the
southwest of the Plan Change Site boundaries, at a deposition level of 0.5 kg/m2/yr. Currents are
considerably stronger at Ruaomoko, than Kaitapeha, hence the elongation of the footprint in that
direction.
Under this scenario, a section of the southern-most reef habitat between 35-60m depth is likely to be
affected by this depositional footprint. Under the maximum concievable feed loading for both
Kaitapeha and Ruaomoko, a depositional flux of 10 kg/m2/yr is not predicted to be reached.
Ecologically important sponge habitats associated with communities on the deep reef to the south of
the Kaitapeha site are predicted to be exposed to low-level depositional flux from the proposed farms.
However, the effects of such low-level depositional flux are not predicted to be significant and are
likely to be mitigated by the high current flows and steep-sided nature of the site, which will reduce the
build-up of bio-deposits. Other ecologically important algae and tubeworm habitats further inshore of
the proposed Kaitapeha site are not predicted to be within the depositional footprint of the two farms.
Ecologically important inshore habitats on the reefs to the north and south of the Ruaomoko site are
predicted to be affected by low-level deposition flux from this farm. The resulting 36 ha footprint is
expected to be the largest of all of the proposed farms due to the depth and the exceptionally strong
currents. However, it is also expected to be accordingly the most mild or diffuse footprint.
The footprint is predicted to extend up to 900m to the southwest of the proposed cage boundary at
Ruaomoko, at a deposition level of 0.5 kg/m2/yr,. The footprint primarily encompasses the shell hash,
mud and sand substrates and associated habitats that are typical of the seabed in the bottom of the
main channels. Nevertheless, reef habitats to the south and north of the Ruaomoko site and a small
patch of reef beneath the cages are likely to receive low-levels of bio-deposit.
The effects of this deposition on deep reef communities to the north and south of Ruaomoko are not
predicted to be ecologically significant and are likely to be mitigated by the steep sided nature of the
site and strong water currents that will minimise build-up of biodeposits.
Ngamahau
Depositional modelling of the maximum likely feed loading at Ngamahau predicts a moderately
elongated footprint extending up to 350m to the south-west and 200m to the north-east of the Plan
Change Site boundary, and encompasses a total area of approximately 15 ha. Under this scenario,
ecologically important inshore habitats to the south of the sites are predicted to be affected by low
level deposition flux; and some hydroids and biogenic clumps to the south of the site are likely to be
within the depositional footprint. A depositional flux of 10 kg/m2/yr is predicted largely within the cage
area boundary under the maximum conceivable feed loading.
Effects of low-level sediment deposition such as that predicted under the maximum feed loading
scenario on hydroid and biogenic clumps to the south of the site will require site specific monitoring,
but it is noted that no adverse effects have been observed on reef and hydroid communities at other
high-flow NZ King Salmon farm sites, some of which are within 100m of cages. Adverse effects to
these communities may be mitigated by the high water current flows at the site that will reduce build-
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From Figure 15 of the Seabed Report in Appendix 4
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up of biodeposits. Regular monitoring of the reef communities to the north and south of the site is
recommended.
Figure 6.4127:
Summary maps of the benthic substrata and habitats observed at the proposed Plan Change
zones at Kaitapeha and Ruaomoko in Queen Charlotte Sound at the entrance to Tory Channel and Ngamahau in
2
Tory Channel. Blue ellipses represent the 0.5 kg/m /yr depositional level predicted for the maximum conceivable
feed loading at each site: the level at which soft sediment infaunal communities begin to show signs of
enrichment. Red/orange ellipses represent the 10 kg/m2/yr deposition level predicted for the MCFL: the level at
which peak enrichment is reached (ES 5):

Predicted Effects within the Primary Depositional Footprints
The effects of the low-flow site in Papatua Bay has been considered separately from the other seven
high-flow sites due to differences in flushing and due to the rotational fallowing proposed for the
Papatua site.
The standard salmon farming configuration proposed for the high-flow sites is considered reasonably
intensive in that the cages will be clustered tightly together. The total areas that are predicted to be
affected by deposition, sufficient to produce ES 3 at each of the moderate to high-flow sites, ranges
from approximately 12 ha at the Richmond site to 36 ha at Ruaomoko, based on a worst-case
predicted scenario. With all seven high-flow sites combined this amounts to a total impacted area of
192 ha of seabed comprised of sand, mud, cobble and broken shell substrates.
The total amount of seabed that is predicted to be impacted at the low-flow Papatua site is
approximately 40 ha, however this is only after all eight possible cages positions have been used after
five years of operation. Initially, the two lines of five cages will affect approximately one quarter or 10
ha of that area and this will increase annually as the cages are rotated around the site. As noted
earlier, once all positions have been used, three-quarters of the site will be in varying stages of
recovery.
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From Figure 15 of the Seabed Report in Appendix 4
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While assumptions above form the general basis for the assessment of effects, this is a worst-case
scenario and the full extent of the effects may not be realised at all sites. This is because the sites
that are proposed are more dispersive than have been experienced to date, and comparable
examples are difficult to find anywhere in the world. Estimates of sustainable feed capacity therefore
involved extrapolation beyond the validated region of the models, and the assumed feed levels for
Waitata, Kaitira, Tapipi and Ruaomoko sites were adjusted downward as a conservative measure.
The downward adjustment was done because the estimated feed levels that were required to achieve
ES 5 were very high, and therefore it was considered possible that benthic effects may not prove to
be the carrying capacity limiting factor. Other undesirable environmental effects may arise before the
seabed impact threshold is reached at those sites. For example, inshore habitats may be affected or
mild enrichment of neighbouring embayments may occur.
Potential impacts to the seabed environment have been partially mitigated from the outset through the
site selection process in two main ways. Firstly, the proposed farms have been situated that the
footprints will predominantly impact soft-sediment habitats. This is preferable because soft-sediments
comprise the most common substrate and habitat in the Sounds. In addition, the soft-sediment
communities also tend to be relatively low in diversity and productivity compared with reef type
habitats.
Secondly, with the exception of Papatua, all of the farms have been selected for their flushing,
dispersive properties and close connectivity with Cook Strait. When resuspension is incorporated into
the model for the high-flow sites the predictions are for little or no net flux to the seabed.
Nevertheless, despite the careful site positioning and dispersive attributes, the seabed directly
beneath or very near to the cages, is usually expected to become moderately to highly enriched. A
small area of seabed (less than 2 ha) is anticipated to reach approximately ES 5 directly beneath, or
very near to the cages. The level of enrichment will reduce rapidly with distance for the first 50 - 100
m, down to approximately ES 3.5, and then grade progressively to near-background conditions, ES
<3, within 100 to 900m, depending on the dispersive nature of the site.
In the most impacted region of the footprint, the communities will become highly enriched, infauna
diversity will be significantly reduced and extreme abundance of opportunistic taxa such as
nematodes and Capitella capitata are expected. Organic accumulation is likely to be minimal at the
highly dispersive sites, but the sediment chemistry and general composition will be significantly
altered i.e. sulphide levels will become elevated, oxygen levels will reduce, and sediment will become
darker with strong H2S odour.
Any conspicuous epibiota that are present (e.g. scallops, hydroid trees, or sponges), are likely to be
displaced; however, the extent to which this occurs will vary from site to site. At the most dispersive
sites, the footprint could remain sufficiently diffuse such that some epibiota may persist beneath the
cages, and in some instances, productivity may actually be enhanced. For example, the sea
cucumber, Stichopus mollis, is a known benthic detritivore (feeds on detritus) and may benefit from
the increased availability of organic material in the absence of excessive accumulation and the
associated degrading of sediment conditions. Likewise, the brittle star (Pectinura maculata) appears
to do well in moderately-enriched conditions, but is usually displaced directly beneath fish cages.
By far the majority of the depositional footprint is likely to be subjected to only low-levels of
enrichment, ES 2.5 - 3.5, and as noted earlier would be characterised by a notable increase in
infaunal abundance due to increased numbers of one or two opportunistic taxa. While this is an
unnaturally enriched environment, distinguishable from natural conditions, it is not an unhealthy
ecological state. Nevertheless, it is considered appropriate to put finite boundaries on the allowable
spatial extent of these low-level impacts to limit the scale of discernable effects.
At the Richmond Site, scallops are expected to be displaced within 100 to 200m of the cages due to
the intensity of the organic flux, but largely unaffected elsewhere. As mobile epifauna, they are likely
to simply move to less affected areas of the site, so overall abundance is not expected to change
across the site.. Any effects that do occur in areas of mild enrichment may not be adverse, and infact, production may be stimulated due to the increased availability of organic bio-deposits, upon
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which scallop may feed. Effects to the wider scallop fishery are not expected to be significant, as the
depth and slope of the site make it generally less suitable for dredging.
Areas of patch reef and biogenic clumps at the Ngamahau (0.3 ha), Ruaomoko and Kaitapeha
(approximately 2 ha) sites are within the predicted wider depositional footprints. Epibiota living on a
small patch reef (< 0.01 ha) at the southern end of the cage area boundary at Ruaomoko are
expected to be displaced if cages are placed directly above it. However, for the remaining reef habitat
within the wider footprints, effects are predicted to be minimal due to the low level nature of the
increases in depositional flux and the dispersive properties of the sites.
The Papatua site is a different proposition. This is primarily because it is a low-flow area with limited
waste dispersal potential. The proposed farming approach has been designed accordingly. The site
is also considered unusual due to unusually high abundances of polychaete worms, suggesting that
the organic particulates naturally settle out in the area. This indicates two things: firstly, that a
naturally productive benthos already exists and is therefore inherently predisposed to dealing with low
levels of organic bio-deposits, but secondly, in the absence of resuspension, the seabed directly
beneath the cages could potentially become overwhelmed and highly impacted even at relatively low
feed levels.
This has dictated the proposed size and intensity of the farm, allowing for rotation of the cages and
enabling much of the site to be fallowed. Plastic Polarcirkel-type cages are proposed because they
are relatively easy to anchor, and relocate, and therefore this facilitates rotational fallowing and
permits greater spacing between individual cages, thereby diffusing the depositional input. It is
proposed that the site be managed in four blocks, representing four alternative positions for a line of
five 40m diameter circular cages. With the fallowing strategy, it is predicted that the seabed will
enrich to between ES 3 and ES 5, with ES 5 only being achieved periodically towards the end of each
occupation beneath the individual cages and over a small area.
Predicted Effects Outside of the Primary Depositional Footprint
Depositional modelling scenarios predict that the majority of farm generated bio-deposits will be
dispersed away from inshore habitats and into main channel areas, where finer sediment habitats
such as mud frequently occur. The farm-derived particles can then be assimilated (naturally used,
absorbed and/or broken down by the ecosystem), either in the water column or by the benthos when
they drop out of suspension. Therefore, provided feed input levels are kept within environmentally
sustainable bounds, the highly mixed and dispersed farm wastes from the proposed high flow farm
sites will be within the assimilative capacity of the infaunal and epifaunal communities that dominate
these finer sediment habitats.
Potential exists, however, for wider-scale cumulative effects to inshore habitats outside the
depositional footprints of the sites. Inshore habitats in the Sounds are regularly exposed to short-term
disturbance from increases in depositional flux from catchment run-off, run-off from forestry activities
and from the dredging for scallops. During these events large areas of the Sounds can be exposed to
significant fluctuations in depositional and nutrient flux. The effects of these pulses on inshore
communities is, however, largely unstudied. One study suggested bay-wide changes in sub-tidal
communities following forestry run-off in the Inner Sounds, while no effects were observed in another.
To date, no change on inshore reef communities or algal abundance has been observed due to
increased depositional flux or water column nutrient addition at the existing NZ King Salmon farms in
the Sounds, despite reef communities being as close as 100m to one farm in a high-flow situation.
However, with the intensification proposed, the monitoring of reef communities for effects of widescale nutrient enrichment and biodeposition is recommended.
Farm derived particulates and enrichment have been detected up to 1000m from fish cages in
overseas studies, and it therefore follows that effects could occur if discharge levels were sufficiently
high and sustained. While the magnitude of any changes is likely to be small, about ES 0.5, the
spatial scale over which it would occur is potentially large. Thus, subtle but wide-scale accumulative
enrichment of the seabed could be a possible consequence of the proposed farms and is
recommended to be monitored.
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Other Potential Effects
During the course of the assessment, other effects on the seabed were considered.
It is predicted that localised increases in abundance of epibiota, or surface dwelling animals, will occur
naturally in response to increases in food availability. However, any effects on communities beyond
the primary footprint are predicted to be localised and highly variable depending on the level of food
present from sources such as uneaten salmon feed, fouling drop-off and net-cleaning practices. Any
increases in epibiota abundance are not predicted to have significant long-term ecological
consequences to habitats beyond the primary footprint.
It is possible that a localised reduction in the amount of light reaching the seafloor could reduce levels
of benthic algae. It is noted however that the proposed sites are either in deep water, or murky
waters, where the majority of light does not reach the seafloor anyway, or are beyond habitats in
which primary producers (algae) dominate.
At all sites, the deposition of fouling material below the farms will periodically occur and will contribute
to seabed enrichment beneath the proposed sites. Fouling organisms can, intermittently, be a
substantial component of the organic material deposited on the seafloor. However, because the
majority of this material will quickly be taken up by scavenging epifauna, such as starfish and whelks,
and by local fish populations, the fouling organisms are not predicted to significantly affect inshore
habitats beyond the primary footprint.
Summary
a. Potential effects to the seabed environment have been partially mitigated from the outset through
the site selection process128 by selecting for, and placing sites over, soft sediment habitats and in
highly dispersive areas that are close to larger water bodies.
b. As a result, all but one the Sites are well situated for salmon farms from the perspective of
mitigating benthic/seabed impacts. The exception being the low-flow site at Papatua (Port Gore),
however, it has other virtues such as available space and being relatively disconnected from the
inner waterways of the Sounds, The farm management strategy for this site has been adapted to
suit the environment. All eight sites have been identified as being amongst the best available in
the Sounds, given the other spatial constraints such as navigation , landscape, natural character
and visual amenity effects.
c.

Nevertheless, seabed effects in the immediate vicinity of the farms are inevitable, but their
magnitude and, to a lesser degree, spatial extent, can be manageable through controlling feed
loadings (and farming intensity).

d. The main expression of effects will be through obvious enrichment of the seabed beneath the
cages, which is evidenced by significant changes in infaunal community composition. Several
taxa will be adversely affected, while a few hardy taxa will proliferate. Generally, diversity will
reduce, but abundances will increase. Most farms will eventually impact a small area of seabed
(<2 ha) up to ES5 directly beneath, or very near to, the cages. The level of enrichment will reduce
rapidly with distance for the first 50-100m (to approximately ES3.5), and then grade progressively
to near-background conditions (ES<3).
e. A potential drawback to using highly dispersive sites is that they are expected to produce a diffuse
but relatively large (in the order of 20-30 ha for ES≥3) depositional footprint. This is particularly
the case for Waitata and Ruaomoko, and to a lesser extent Kaitira and Tapipi. Combined, the
seven moderate-high flow sites are expected to impact an area of approximately 153 ha of
seabed, comprising mainly mud, sand, cobble and broken shell substrata. Effects of this mild
enrichment are expected out to a maximum of 100-900 m from the cages depending on the site
and the direction from the cages (i.e. down current versus across or up current). Mild enrichment
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Refer to NZ King Salmon Report in Appendix 2
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is akin to mild ‘fertilisation’ and results in a small increase in productivity and, in some instances
diversity.
f.

Despite rocky reef occurring within the extent of the depositional footprints of the sites in Queen
Charlotte Sound, the low level deposition (0.5 kg m-2 yr-1) is not predicted to have significant
ecological effects due the depth and dispersive nature of the sites.

g. Displacement of biota is only predicted to occur directly beneath or close to cages in the most
enriched areas, but the extent and magnitude of this effect is likely to depend on the nature of the
site and species involved.
h. Inshore species and habitats that are considered ecologically important are predicted to be
exposed to low level increases in biodeposition (0.5 kg m-2 yr-1) at Ngamahau, Ruaomoko,
Kaitapeha, Richmond and Waitata, but risks from this low level exposure are considered low
beyond 100m from the proposed cage area boundaries.
i.

Wider scale effects of increases in biodepositional loadings from the proposed salmon farms are
not predicted to negatively affect ecologically important inshore habitats due to mixing and
dispersal of biodeposits to deeper fine-sediment areas with low epifaunal diversity.

j.

Wider scale effects to ecologically important inshore habitats from a cumulative increase in water
column nutrient loadings are not predicted due to mixing and dilution, but monitoring of inshore
habitats within areas highlighted by spatially explicit modelling as potential ’hot-spots’ is
recommended.

A comprehensive monitoring and adaptive management programme, with assessment of seabed
effects against defined environmental standards, is recommended in the Seabed Report. Given the
Standards proposed to be incorporated into the proposed Plan Change and the levels of effects
identified through the assessments of seabed effects, there is no need to retain the ability to decline
consent and a controlled activity status is justified in the CMZ3. The proposed Plan Change
provisions provide sufficient discretion to enable the identified monitoring and management to be
considered as part of the resource consent applications for the sites. The proposed measures in
relation to the resource consent applications are described in Chapter 7.0.

6.3.3 Effects on Natural Character, Landscape and Visual Amenity
This section of the AEE addresses the site-specific effects of the proposed salmon farms on natural
character, landscapes and visual amenity values129, while the Sounds and Reach-wide cumulative
effects resulting from the groupings of farms in the various reaches of the Sounds are considered in
section 6.2.11 above.
The landscape assessment has been undertaken by establishing the baseline level of sensitivity of
the existing environment or viewer to each proposed farm, and the degree to which the existing
natural character, landscape or visual baseline will be changed by the proposal.
In order to determine the natural character ‘baseline’ at each site, surface cover, forms and patterns,
natural processes, and built elements and structures have been analysed in terms of the different
levels of naturalness that occur in the context of the Sounds. This has relied on the descriptions of the
existing environment in the other technical reports appended to this AEE to identify those elements
determining overall natural character.
The potential effects on natural character, landscape and visual amenity have then been assessed to
evaluate the relationship between a site’s sensitivity and the magnitude of change, using a five point
scale to rate the overall effects (Very High/High/Moderate/Low/Very Low).

129

For further details refer to Landscape Report Appendix 13
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Natural Character
The overall effects on natural character from the majority of the proposed sites has been assessed as
moderate. This has largely been due to the influence of adjacent modified landscapes or seascape,
and/or the scale of those landscapes and seascapes. Only at the Ngamahau site has the effect on
natural character been assessed as low owing to the dominating productive attributes of the existing
character of the landscape.
The effect on natural character has, however, been assessed as high at two of the sites, being Tapipi
and Papatua. At the Tapipi site, this is owing to the location of the site being at the tip of the Tapipi
headland and off-shore so that it extends towards open waters. Consequently the site is strongly
influenced by the highly natural patterns and processes of the central waters of Waitata Reach. The
Landscape Report states that these effects would be reduced to moderate if the physical structures
were placed closer to the shore and further south, away from the tip of the headland so that the
physical structures will have a greater association with the land backdrop. It is also recommends that:
• The nets used are a dark, recessive colour;
• All components of the building (drainpipes etc) are painted the same uniform karaka green;
• Curtain fabric should be a dark colour;
• That the building be located so as to assist in limiting effects on natural character.
At Papatua, the effects on natural character are also assessed as high, but only in the event of a
barge/building being located at the site (as provided for under the Plan Change proposal). In
particular the location of a barge/ building at this site has been assessed as compromising the natural
character values of the outer Pig Bay. Without the barge / building, as proposed in the resource
consent, the natural character effects are considered to be moderate.
A summary of effects on natural character is contained in Table 6.9130.
Table 6.9: Summary of Natural Character Effects
Site

Natural
Character

Sensitivity

Magnitude of
Change

Overall Level of Effect
(refer to Table 8)

Waitata

medium-high

medium

medium-low

moderate

Kaitira

medium-high

medium-high

medium

moderate

Tapipi

high

medium-high

medium-high

high

Richmond

medium-high

medium

medium

moderate
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Papatua

high

medium

medium-high

moderate

Kaitapeha

medium-high

medium

medium

moderate

Ruaomoko

medium-high

medium

medium

moderate

Ngamahau

medium

medium-low

medium-low

low

130

Taken from Table 10 of the Landscape Report in Appendix 13
While the Plan Change provisions enable a building, the Resource Consent proposal for Papatua does not include a
building, thereby reducing the effects on the natural character, natural features and landscapes, ONFL’s, and the visual
amenity of private viewpoints, to moderate

131
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Natural Features and Landscapes (including ONFL’s)
The effect of the majority of the proposed sites on natural features and landscapes are also assessed
as moderate, given the extent of modifications in the vicinity of individual sites, and the large scale of
adjacent landscapes. Only at the Ngamahau site have effects on natural features and landscapes
been assessed as low, again given the existing productive landscape character.
The effect of the Taipipi site on natural features and landscape/seascape character is assessed as
high. Although the adjacent landscape is not identified as an ONFL, there is an incongruity of the
proposed site with the existing landscape/seascape pattern and it is considered that the proposed
structures will create a new focus or pattern which will detract from both the headland feature and the
open seascape. As in relation to effects on natural character, the Landscape Report states that these
effects would be reduced if the physical structures were placed more within the inshore area to the
south-east of the Plan Change site.
High adverse effects on natural features and landscape are also anticipated to occur at the Papatua
site in the event that a barge/building is located at the site as enabled by the Plan Change. The
introduction of the proposed salmon farm will elevate the level of productive character currently
present in the waters of Pig Bay. While the location of the cages in two NW-SE rows as provided for
under the Plan Change proposal will limit the magnitude of change to this bay, the potential for square
steel cages and a barge/building at this site is assessed as constituting an obvious change in
landscape attributes.
In relation to Outstanding Natural Features and Landscapes, there will be only a low effect for most of
the sites due to the low association of the sites (or relative proximity) to such features and
landscapes. At Kaitira, however, the adjacent headland landform is identified as an ONFL in the
MSRMP. Regardless of its designation, the effects on the particular landscape attributes at this site
are assessed as moderate due to the modified working character of the headland. The effects of the
Papatua site as enabled by the Plan Change on adjacent ONFL’s are also assessed as high in the
event that a barge/building is located at this site as enabled by the Plan Change provisions.
A summary of effects on natural features and landscapes generally and on outstanding natural
features and landscapes (ONFL’s) are contained in Tables 6.10 and 6.11132.
Table 6.10: Summary of Natural Features and Landscapes
Site

Sensitivity

Magnitude of Change

Level of Effect

Waitata

medium

medium-low

moderate

Kaitira

medium

medium

moderate

Tapipi

medium-high

medium-high

high

Richmond

medium

medium

moderate

Papatua

medium-high

medium

moderate

Kaitapeha

medium

medium

moderate

Ruaomoko

medium

medium

moderate

Ngamahau

medium-low

medium low

low

132

Taken from Tables 11 and 12 of the Landscape Report in Appendix 13
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Table 6.11: Summary of Effects on Outstanding Natural Features and Landscapes
Site

Adjacent landscape:
VAL or ONF/L (MSRMP)

Level of Effect

Waitata

VAL

low
133

Kaitira

ONFL (VAL)

moderate

Tapipi

VAL

low

Richmond

VAL

low

Papatua

ONFL

moderate

Kaitapeha

VAL

low

Ruaomoko

VAL

low

Ngamahau

VAL

low

Visual Amenity
The overall effects of the proposed sites on visual amenity from viewpoints are assessed as ranging
from low – moderate with the exception of Papatua. The level of effect generated by each site has
been assessed on the basis of the availability and potential for public and private viewing of each site
from private buildings, roads/tracks, and from the water. While at the Kaitapeha, Ruaomoko, and
Ngamahau sites, there are a high number of potential on water viewers from the ferries, any effects
will be moderate due to the range of existing modifications in their view, and the low level of
prominence relative to wider views of the Sounds possible.
The effects of the Papatua site on the visual amenity of private viewpoints are assessed as moderatehigh under the proposed Plan Change due to the additional potential visibility of the barge/building in
a location where residential character is currently minimal. This is reduced to moderate under the
resource consent proposal which does not include a barge/building. Any effects of the proposed
salmon farm at Papatua on the visual amenity values from roads and public tracks are however
considered low due to its relative visibility from such areas. Effects on the visual amenity values of
water-based views are assessed as moderate due to the balance between the remoteness of the
area, the level of existing marine farm activity in the bay and the likely importance of views to those
who have made the effort to get there.
At the Ngamahau site, it has been assessed that there is there is potential for significant impacts on
the visual amenity values of a dwelling in Ngamahau Bay 400m from the proposed site134.
Nevertheless, the overall effects of the Ngamahau proposal on the visual amenity of private
viewpoints are assessed as moderate due to the low number of total residents that will be adversely
affected overall. The potential effects of the proposed salmon farm on the visual amenity values of
water-based views are assessed as moderate due to the high numbers of potential viewers from the
ferries relative to the range of existing modifications in their view and the low level of prominence of
the site relative to the wider views of the Sounds possible from the passing ferry.
A summary of effects on visual amenity values from private buildings, public roads / tracks and for
water users in shown in Table 6.12135.

133

The Landscape Report’s assessment found that the headland displays characteristics appropriate to a Visual Amenity
Landscape classification however it is identified in the MSRMP as an ONFL.
134
Identified as Building N4 in the Building in Housing Inventories – Appendix 6 of the Landscape Report.
135
Taken from Table 13 of the Landscape Report in Appendix 13
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Table 6.12: Summary of Effects on Visual Amenity
Name

Private buildings

Roads/tracks

Water

Waitata

Low

Low

Low

Kaitira

Low

Low

Moderate

Tapipi

Moderate

Low

Moderate

Richmond

Moderate

Low

Moderate

Papatua

Moderate

Low

Moderate

Kaitapeha

Moderate

Low

Moderate

Ruaomoko

Moderate

Low

Moderate

Low

Moderate

Ngamahau

136

Moderate

Summary
The adverse effects on natural character, natural features and landscapes (including ONFL’s), and
visual amenity from viewpoints is assessed as ranging from low to moderate for most sites. At Taipipi
however there will be a high effect on natural character due to the location of the site into open water
highly influenced by natural patterns and processes. The effect on natural features and landscapes at
this site has also been assessed as high. At Papatua, the effects on natural character, landscapes,
and visual amenity is highly dependent on whether a building is located at this site. On the basis that
the Plan Change enables a building at this site, any such effects are also considered to be high. The
resource consent proposal for this site does not propose a building at this site, as a result of which the
effects are assessed as reducing to moderate.
The Landscape report makes a number of recommendations as to the mitigation. Given the level of
effects identified, there is no need to retain the ability to decline consent and a controlled activity
status is justified in the CMZ3. The proposed Plan Change provisions provide sufficient discretion to
enable the identified mitigation to be considered as part of the resource consent applications for the
sites. The proposed mitigation measures in relation to the resource consent applications are
described in Chapter 7.0.

6.3.4 Effects on Historic Heritage
The Sounds has a rich Maori and European history which is evidenced by identifiable associations,
archaeology, historic sites, and shipwrecks within the area. The Heritage Report137 outlines the effects
on historic heritage having regard to specific impact assessment criteria developed with reference to
relevant instruments, including NZHPT publications and Environment Court decisions.
As discussed in Chapter 5.0 there are a number of European heritage sites, archaeological sites and
known shipwrecks within the vicinity of the proposed salmon farm sites. With the exception of known
shipwrecks, all heritage and archaeological sites are located on surrounding land. Identified historic
sites on land include a number of historic WWII gun emplacements, a gun observation post138, and
Maori sites consisting of middens, pits, terraces, stone flakes, and other evidence of occupation. In
addition the leading lights at the entrance to Tory Channel are identified as a Category I historic place,
and there is an historic association with whaling at Te Awaiti within Tory Channel.
The proposed salmon farms are assessed as having a negligible impact on the heritage values
associated with the gun emplacements at Blumine Island, Whekenui, Maraetai, and Maud Island.

136

There will be a specific effect on the visual amenity at N4 that is considered to be high.
Refer to Heritage Report in Appendix 17
138
Located at Dieffenbach Point, within Tory Channel.
137
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None of the proposed farms are sufficiently proximate to adversely affect an onlooker’s perception of
connection with the sites, and their ability to understand their history and meaning, or otherwise
compromise their integrity or essential settings.
The proposed farm at Kaitira is however located in the immediate vicinity of the Post Office Point gun
emplacement139 (approximately 100m distant). While not visually dominating, the site may intrude
upon an onlooker’s perception and connection with the site and its setting, and disturb sight lines. The
farm is assessed as not otherwise compromising the integrity of the site or its ability to contribute to
an understanding of its history and meaning.
In relation to archaeological sites associated with Maori occupation, given the nature of these sites
(middens, pits etc), their ability to contribute to a casual persons understanding of history and culture
is limited. Accordingly, they are considered only to be of primary interest to archaeologists.
Consequently, the report considers the proposed salmon farms will not have any impact on
archaeological values of these sites.
The proposed Ngamahau farm is located approximately 4 km from the Tory Channel leading lights,
and 2.5km from the former whaling station at Te Awaiti. Accordingly, there will be no impact on
heritage values associated with these sites. Furthermore, there is a connection or nexus between
salmon farming and the current or historical activities at these sites.
Four shipwrecks are located in the vicinity of the proposed salmon farms. Of these, the wreck of the
Soviet liner, the Mikhail Lermontov is the nearest to a proposed salmon farm, being approximately 3
km from the Papatua site in Port Gore. However, it is considered unlikely that this farm and any of the
proposed farms would impact on archaeological values at these wrecks due to the distances between
them.
Overall, with the exception of the Post Office Point gun emplacement, the impact of the proposed
salmon farms on heritage and archaeological sites is assessed as minimal or negligible. While the
Kaitira salmon farm will visually intrude on the Post Office Point heritage site, its fundamental heritage
values will remain intact. Given the level of effects identified, there is no need to retain the ability to
decline consent and a controlled activity status is justified in the CMZ3.

6.3.5 Effects on Tourism and Recreation
This section of the AEE addresses the site specific effects of the proposed salmon farms on tourism
and recreation140, while the Sounds-wide effects are considered in section 6.2.13 above.
The effects on recreation and tourism at the specific sites have been assessed as ranging from
negligible to moderate. With the exception of Papatua in Port Gore, all of the sites are classified as
‘accessible’ by DOC. This implies an experience where users are likely to encounter others, access is
relatively easy, and there is a degree of modification to the natural environment. While Port Gore is
classified as ‘remote’ by DOC, marine farms are located throughout the bay, particularly Melville
Cove.
A number of the proposed sites are located near or adjacent to Department of Conservation (DOC)
managed reserves, however these are not sites that DOC considers to be priority recreation sites.
Accordingly the effects on the use of DOC managed land from the proposed farms are considered
negligible.
The proposed sites are in areas that have lower recreational and tourism use. In particular, they are
removed from existing tourism and recreational water based activity and from land routes and
infrastructure (e.g. accommodation). Consequently, existing recreational users have ample

139

The Post Office Point emplacement was built in 1942. It is not an NZHPT registered site or identified in the MSRMP as a
heritage site
140
For further details refer to Recreation Report in Appendix 16
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opportunity and water space to continue to utilise these locations without compromising their
experience.
Overall, there will therefore be less than minor effects on the tourism and recreation activities of the
Sounds from the specific salmon farm sites proposed, with the exception of Papatua. At Papatua,
effects on existing recreation use are considered to range from less than minor to more than minor,
but not significant, depending on the weather conditions at the site. This is due to the remoteness
and peacefulness of the site. Notwithstanding this however, the report notes that the site is also 3km
from the nearest recreational activity at the Mikhail Lermontov dive site.
Given the level of effects identified, there is no need to retain the ability to decline consent and a
controlled activity status is justified in the CMZ3.
While there will be no significant adverse effects on tourism and recreation from the development of
the eight farms, it is noted that the existing use of water space around the actual sites used for fishing
is unknown. Accordingly it recommended that further consultation with the recreational fishing
community is undertaken following lodgement of the Plan Change and resource consents in order to
determine the pattern of fishing at and near individual sites.

6.3.6 Effects on Navigation
The site-specific effects of the proposed salmon farms on navigational safety have also been
considered141. Provided the farms are appropriately lit, marked on charts and notified to mariners, are
designed to minimise risk of structures coming free, and have documented emergency procedures in
place should any mooring failure occur; then the proposed farms are assessed as having the
following effects in relation to navigation:
•

•

•

•

Waitata, Tapipi, Richmond and Kaitira: Appropriately lit, these proposed farms will simply be
another element to navigate around in Waitata Reach. Other than that, they pose no
navigational issues. Provided that they are appropriately lit, the farms will be visible both day
and night. Small craft will be able to navigate between the farm and the shore. Larger craft
may be capable of doing this, but may prefer to remain in the central channel.
Papatua: Navigational effects will be negligible. Papatua does not lie on any recognised
navigation route and is not within any gazetted Pilotage area. Port Gore is not a well
frequented place, although marine farming vessels, fishing vessels, and recreational diving on
the Mikhail Lermontov do visit. Provided that the farm can be constructed such that it will
withstand the weather conditions, then this site is considered ideal, because it is so far
removed from any other navigational activity which may conflict.
Ruaomoko and Kaitapeha: From a shipping point of view, there are no identified navigational
issues relating to the Kaitapeha site. In relation to Ruaomoko, this is a busy corner in terms
of vessel movements. However, the site is well clear of large traffic and is sufficiently distant
from the ferry track so as to enable a deviation from the inward track to safely take place and
to provide for additional safe passage for small vessels between the ferry track and the farm
and the shore;
Ngamahau: It is located sufficiently far off the normal ferry track not to be a danger to
navigation. There is sufficient sea room for small vessels to transit between the shore and
the farm and the ferry track. The proximity to the navigationally difficult entrance of Tory
Channel is an obvious risk should this farm break away from its anchoring system. To avoid
this, good engineering design, monitoring and maintenance must be employed. However, in
the event of a mooring failure, there is significant time before significant risks arise.

A comprehensive set of conditions is recommended in the Navigation Report to ensure that the
salmon farms are appropriately operated in terms of navigational safety. Given the level of effects
identified, there is no need to retain the ability to decline consent and a controlled activity status is
justified in the CMZ3. The proposed Plan Change provisions provide sufficient discretion to enable
the identified mitigation to be considered as part of the resource consent applications for the sites.
141

For further details refer to the Navigation Report in Appendix 19
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The proposed mitigation measures in relation to the resource consent applications are described in
Chapter 7.0.

6.4 Discharges to Coastal Water and Air
The nature of the discharges to coastal water and air provided for by the proposed Plan Change and
included within the resource consent applications is described in Section 3.6 of this AEE. The
following sections summarise, and where necessary add to, the assessments of environmental effects
as a result of these discharges already described in Chapter 6.0 of this AEE. In addition, an
evaluation of the relevant discharges in terms of sections 105 and 107 of the RMA is provided.

6.4.1 Salmon Farm Feed
The effects on the environment of the discharge to coastal waters of salmon farm feed at each of the
proposed salmon farms has been fully described in Sections 6.2 and 6.3 of this AEE, in relation to
potential effects on the water column, seabed, pelagic fish, marine mammals and seabirds.
Comprehensive mitigation and monitoring is proposed to be included in conditions of consent
(Chapter 7.0) in relation to these effects.
Standards and Matters for Control in the proposed Plan Change will enable management of the
effects from the discharge of salmon farm feed. Standards are included which restrict the tonnage of
salmon able to be reared within each Plan Change Site by way of a limit on the maximum area of
salmon farm cages in Standard 35.2.5A.1d). Standard 35.2.5A.1c) and the plans in proposed
Appendix D3 closely control the location of the salmon farm cages within each Plan Change Site
(within the cage area boundaries), in order to avoid adverse effects on sensitive seabed habitats. The
maximum annual discharge of fish feed within each Plan Change Site is also controlled by Standard
35.2.5A.1f). The Matters over which Control is reserved specifically refer to the management of any
adverse effects from discharges to coastal water in 35.2.5A.3i). Each of the matters listed would
enable conditions to be imposed in relation to the management of adverse effects from the discharge
of salmon farm feed.

6.4.2 Marine Biofouling
The effects of marine biofouling deposited on the seabed under, and in the immediate vicinity of, the
salmon farm are addressed as part of the consideration of seabed deposition in the Seabed Report142.
The Biosecurity Report also contains a full assessment of the risks to the environment of marine
biofouling associated with the salmon farms. As described in Section 9.3.2 of this AEE, the
deposition of fouling material below the farms will periodically occur and will contribute to seabed
enrichment beneath the proposed sites. Fouling organisms can, intermittently, be a substantial
component of the organic material deposited on the seafloor. However, because the majority of this
material will quickly be taken up by scavenging epifauna, such as starfish and whelks, and by local
fish populations, the fouling organisms are not predicted to significantly affect inshore habitats beyond
the primary footprint.
Standards and Matters for Control in the proposed Plan Change will enable management of the
effects from the discharge of marine biofouling. The maximum area of salmon farm cages at each
Plan Change Site is limited by Standard 35.2.5A.1d). This limits the maximum area of salmon farm
structures and netting, which is potentially subject to marine biofouling and associated discharges
during cleaning. Effects from marine biofouling on the seabed under, and in the immediate vicinity of,
the salmon farms and potential biosecurity risks are able to be managed by way of conditions on the
resource consents in terms of the Matters specified in 35.2.5A.3i) and j).

142

For details refer to the Seabed Report and the Site Deposition and Benthic Effects Appendices in Appendix 4.
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6.4.3 Antifouling
A full assessment of the effects on the environment from the discharge of copper antifouling
particulate material, and of the leaching of dissolved copper into the water column, is contained in the
Copper and Zinc Effects Report143 and summarised in Sections 6.2.3 and 6.2.4 of this AEE.
Standards and Matters for Control in the proposed Plan Change will enable management of the
effects from the discharge of antifouling. The maximum area of salmon farm cages at each Plan
Change Site is limited by Standard 35.2.5A.1d). This limits the maximum area of salmon farm
structures and associated predator netting from which discharges of antifouling can occur. The
potential effects of antifouling particulate material, which settles to the seabed under the farms and in
immediately adjacent areas, are able to be managed as part of the management of the effects of
seabed deposition, by way of conditions on the resource consents in terms of the Matters specified in
35.2.5A.3i). The potential effects of leached copper from antifouling paint are able to be managed as
part of the management of changes to water quality, by way of conditions in terms of the Matters
specified in 35.2.5A.3i).

6.4.4 Greywater
An assessment of the effects on the environment of the greywater discharge from each proposed
salmon farm is provided in the Greywater Report144. Using a conservative, “worst-case” approach to
the concentrations of greywater contaminants, the greywater contribution from existing and proposed
salmon farms is considered to be negligible compared to the many other point-source and non-point
source discharges of similar constituents into the Sounds. Key constituents of greywater have been
assessed, which, if present in high enough concentrations or volumes, could give rise to adverse
ecological or aesthetic effects. These include increased temperature, reduced oxygen, nutrient
enrichment, bacteriological indicators, and aesthetics like foams and floatables. In all cases, it was
determined that either the concentrations or loads (or both) were low enough that none of these
parameters have the potential to cause significant adverse effects. In almost all instances, the
concentrations or loads were so low that any effects were unlikely outside a radius of only a few
metres from the discharge point.
Notwithstanding this overall lack of impact, mitigative measures are identified that are, or can be,
undertaken to ensure that the current situation continues with the proposed salmon farms. For
example, NZ King Salmon currently uses and sources all of its greywater products from a single
company and uses biodegradable soaps and cleaners where possible. If, for some reason, one of
these products is identified as a problem, it can easily be swapped with an alternative. This type of
source management is generally not possible with mixed greywater sources from a larger community.
The Standards and Matters for Control in the proposed Plan Change enable management of effects
from the discharge of greywater. The maximum number and footprint area of buildings at each Plan
Change Site is limited by Standard 35.2.5A.1e). The maximum height of each building is limited by
operative Plan Rule 35.1.1.1. These provisions limit the scale of accommodation that can be
provided on any Plan Change Site. Standards are also included which restrict the tonnage of salmon
able to be reared within each Plan Change Site, by way of the limit on the maximum area of salmon
farm cages in Standard 35.2.5A.1d). In combination, these provisions limit the number of people
likely to be employed or accommodated at each salmon farm and, accordingly, the likely scale of
greywater discharge. The potential effects from greywater discharge are able to be managed as part
of the management of changes to water quality, by way of conditions in terms of the Matters specified
in 35.2.5A.3i).

143
144

Refer to Copper and Zinc Effects Report in Appendix 6
Refer to Greywater Report in Appendix 22
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6.4.5 Coastal Water used for Cleaning and Harvesting Operations
Effects on the environment from the discharge of marine biofouling and antifouling during cleaning
with coastal water are addressed in Sections 6.4.2 and 6.4.3 above. The proposed Plan Change
includes two Matters for Control (35.2.5A.3i) and 35.2.5A.3o)) relating to the management of any
adverse effects from the discharges to coastal water and from the taking, use and discharge of
coastal water necessary for undertaking the marine farming activity. These provisions will enable the
imposition of any conditions, if necessary, to control the effects of these discharges from the proposed
salmon farms.

6.4.6 Diesel Generators and other Diesel- and Petrol-Powered Marine
Farm Equipment
Air emissions will inevitably occur from diesel generators and other diesel- and petrol-powered
equipment, such as water-blasters and small net-lifting winches, used on the salmon farms. On NZ
King Salmon’s existing farms, this equipment is all up-to-date, modern equipment, which is operated
in accordance with the manufacturers’ specifications in terms of emissions control. It is operationally
important for the equipment to be reliable and in good working order. Regular maintenance
programmes are strictly enforced by NZ King Salmon and the equipment is replaced on a regular
basis. Emissions to air are consistent with the normal operation of such equipment.
Diesel generators and other powered equipment must be ancillary to the operation of the marine farm
and the carrying out of the activity of marine farming. With the scale of each salmon farm limited by
the size of salmon cages and the quantity of feed that can be discharged, at each site, the scale of
generators and other equipment will be correspondingly limited. The proposed Plan Change includes
a Matter for Control (35.2.5A.3n)) relating to the management of any adverse effects from discharges
to air from diesel- and petrol-powered generators and equipment. This will enable the scale and type
of equipment and their emissions to be managed by way of conditions of consent, as necessary.

6.4.7 General Emissions to Air from Salmon Farm Activity
The salmon farms emit a general marine odour, principally associated with the storage and use of fish
feed and the drying nets held above the sea surface. This is not considered to be an offensive odour
nor such as to create a nuisance in the vicinity. In addition, the proposed sites have all been chosen
to be sufficiently distant from houses, such that any odour from the farm would not be noticeable at
the nearest houses145. It has not been considered necessary to include any Standards or a Matter for
Control relating to the management of effects from the general odour emitted from the salmon farm
activity.

6.4.8 Sections 105 and 105 of the RMA
Table 6.13 below provides an evaluation of the relevant discharges in terms of sections 105 and 107
of the RMA.

145

The nearest house to any of the proposed salmon farms is 410m from the proposed Ngamahau farm
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Table 6.13: Evaluation in Terms of Section 105 and 107 of the RMA
RMA Provision
Section 105
Applications
1

Evaluation
Matters

Relevant

to

Certain

If an application is for a discharge permit or
coastal permit to do something that would
contravene section 15 or section 15B, the
consent authority must, in addition to the
matters in section 104(1), have regard to—

The following Discharges (relevant to Section 105) are included in the resource consent
proposals for each salmon farm site:
•
•
•
•
•
•

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

Salmon farm feed discharged to coastal waters;
Marine biofouling and antifouling paint discharged to coastal waters;
Greywater from the accommodation barges discharged to coastal waters (note that
accommodation barges are not sought for Papatua and Ruaomoko;
Emissions to air from diesel generators and other diesel- and petrol-powered marine farm
equipment;
Emissions to air generally associated with the salmon farm activity;
Coastal water taken for cleaning and harvesting operations and discharged back to the sea.

Nature of the Discharges:
Salmon Farm Feed – The nature of the salmon farm feed discharge is described in Appendix 2
to the AEE, NZ King Salmon Report, Section 9; and in this AEE, Section 3.5.2 Feed Used
Marine Biofouling – The nature of the discharge of marine biofouling is described in Appendix 2
to the AEE, NZ King Salmon Report, Section 8 Net Cleaning; in each of the Site Deposition and
Benthic Effects Appendices to Appendix 4 Seabed Report (Section 5.1 in each Report); and in
this AEE, Section 3.5.2 Maintenance Work
Antifouling – The nature of the antifouling discharge is described in Appendix 2 to the AEE, NZ
King Salmon Report, Section 8 Predator Nets; in Appendix 6 to the AEE, the Copper and Zinc
Report; and in this AEE, Section 3.4.2 Cages, Fences and Netting and Section 3.5.2
Maintenance Work
Greywater – The nature of the greywater discharge is described in the Greywater Report)146.
Diesel Generators and other Diesel- and Petrol-Powered Marine Farm Equipment – Each

146

Refer to the Greywater Report in Appendix 22.
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RMA Provision

Evaluation
salmon farm requires a medium-size diesel generator (such as 110kVA), and other diesel- and
petrol-powered equipment, such as water-blasters and small net-lifting winches. This equipment
is all up-to-date, modern equipment, which is operated in accordance with the manufacturers’
specifications in terms of emissions control. It is operationally important for the equipment to be
reliable and in good working order. Regular maintenance programmes are strictly enforced by
NZ King Salmon and the equipment is replaced on a regular basis. Emissions to air are
consistent with the normal operation of such equipment.
General Emissions to Air from Salmon Farm Activity – The salmon farms emit a general
marine odour, principally associated with the storage and use of fish feed and the drying nets
held above the sea surface. This is not considered to be an offensive odour nor such as to
create a nuisance in the vicinity.
Discharge of Coastal Water used for Cleaning and Harvesting Operations – Maintenance
work requiring the use of coastal water, which is then discharged back to the sea, is described in
Appendix 2 to the AEE, NZ King Salmon Report, Section 8 Net Cleaning and Harvesting; and in
this AEE, Section 3.5.2 Maintenance Work. All general cleaning required on the outside areas
of the farm uses coastal water taken directly from the sea with high pressure pumps and water
blasters. This water is discharged directly back into the sea. Associated marine biofouling is
described above. During harvesting some coastal water is also taken, used and discharged back
into the sea.

Sensitivity of the Receiving Environment:
The nature and sensitivity of the receiving environment in the vicinity of each of the proposed
salmon farms has been fully described in the following Reports (as well as, to a less relevant
extent, in the other Reports provided with the applications):
•
•
•
•
•

C09141B3_AEE_Complete_FINAL_20110929.docx

Appendix 4 Seabed Report and Site-Specific Deposition and Benthic Effects Appendices
Appendix 5 Water Column Report
Appendix 6 Copper and Zinc Effects Report
Appendix 7 Biosecurity Report
Appendix 8 Pelagic Fish Report
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RMA Provision

Evaluation
•

Appendix 13 Landscape Report

and in Chapter 5 of this AEE Description of the Existing Environment.
The existing air quality environment in the vicinity of the salmon farms is predominantly natural
and of high air quality, other than the discharges to air from the numerous boats that use the
areas, including ferries, commercial marine farming boats, tourist and recreational vessels.
b) the applicant's reasons for the proposed
choice; and

The applicant’s reasons for the choice of salmon farming and harvesting methods are described
in Appendix 2 to the AEE, NZ King Salmon Report, Section 13; and in this AEE, Section 4.4
Alternatives to Sea Cages.
The applicant’s reasons for the choice of methods relating to the management of effects from the
discharge of salmon feed are described in Appendix 2 to the AEE, NZ King Salmon Report,
Section 1 Seabed Remediation Options; and in this AEE, Section 4.5 Seabed Remediation
Options
The applicant’s reasons for the choice of feed discharge levels for each salmon farm are
described in the Appendix 4 Seabed Report and the Site Deposition and Benthic Effects
Appendices and in this AEE, Section 6.2.4 Approach to the Assessment of Seabed Effects
and Establishing Sustainable Feed Capacities
Emissions to air from diesel generators and other diesel- and petrol-powered marine farm
equipment; emissions to air generally from the salmon farm activity; and the discharge back to
the sea of coastal water taken for cleaning and harvesting operations; are inevitable discharges
associated with the operation and management of any salmon farm activity located in the coastal
marine area. The applicant does not consider that it has any choices in relation to these
discharges.
The Greywater Report notes that re-use of greywater for the purposes of toilet flushing could be
considered. However, the low number of personnel on each barge (i.e. four or less) effectively
keeps the loads and volumes to a minimum already. In addition, the removal of greywater to
either Picton or Havelock would not reduce the volume of wastewater being discharged to the
Sounds, it would merely relocate it and treat it to a slight better quality. At this stage, the
Greywater Report concludes that there is little or no net benefit to this, and perhaps even a net
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loss, given the additional time, fuel and effort required to transport this greywater to an off-site
wastewater treatment facility. Finally, the Greywater Report states that it had previously been
recommended that greywater discharge points on the barges could be fitted with ad-hoc
diffusers, but the increased maintenance of such devices may have precluded their adoption.

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

Alternative methods and receiving environments for discharges resulting from feeding and
farming salmon, and the maintenance of the salmon farm, are described in Appendix 2 to the
AEE, NZ King Salmon Report, Section 13 and Section 11 Seabed Remediation Options; and in
this AEE, Section 4.4 Alternatives to Sea Cages and Section 4.5 Seabed Remediation
Options.
Alternatives to the use of antifouling paints are currently being considered by NZ King Salmon, as
described in Appendix 2 to the AEE, NZ King Salmon Report, Section 8 Predator Nets; and in
this AEE, Section 3.4.2 Cages, Fences and Netting. NZ King Salmon is developing a policy for
low discharge antifouling practices to be implemented at the proposed farms. However, NZ King
Salmon wants to ensure that the approach eventually adopted is robust. Technology is
advancing, and NZ King Salmon is continuing to explore the options available to it. This matter is
considered one that can be addressed in conditions.
The applicant does not consider that there are alternative methods or receiving environments for
emissions to air from diesel generators and other diesel- and petrol-powered marine farm
equipment; emissions to air generally from the salmon farm activity; and the discharge back to
the sea of coastal water taken for cleaning and harvesting operations. These are inevitable
discharges associated with the operation and management of any salmon farm activity located in
the coastal marine area.
Possible alternative methods considered for greywater discharge have been discussed above.
The Greywater Report concludes that, because of the overall lack of any adverse impacts from
the greywater discharge, there is no immediate necessity to implement any additional mitigation
measures.

Section 107 Restriction on grant of certain
discharge permits

C09141B3_AEE_Complete_FINAL_20110929.docx

The following Discharges relevant to Section 107 are included in the resource consent proposals
for each salmon farm site:

109

RMA Provision
1

Except as provided in subsection (2), a
consent authority shall not grant a discharge
permit or a coastal permit to do something
that would otherwise contravene section 15
or section 15A allowing—

a) the discharge of a contaminant or water into
water; or
b) Not Applicable
bb) the dumping in the coastal marine area from
any ship, aircraft, or offshore installation of
any waste or other matter that is a
contaminant,—
if, after reasonable mixing, the contaminant or
water discharged (either by itself or in
combination with the same, similar, or other
contaminants or water), is likely to give rise to all
or any of the following effects in the receiving
waters:
c) the production of any conspicuous oil or
grease films, scums or foams, or floatable or
suspended materials

Evaluation
•
•
•
•

Salmon farm feed discharged to coastal waters;
Marine biofouling and antifouling paint discharged to coastal waters;
Greywater from the accommodation barges discharged to coastal waters;
Coastal water taken for cleaning and harvesting operations and discharged back to the sea.

NZ King Salmon has a strict waste management policy which is implemented at its existing
farms. Under this policy, no dumping of waste from the salmon farms is permitted. All waste
material is carefully contained, gathered and bagged for disposal on shore. This approach will be
continued at the proposed salmon farms, and conditions will be proposed to require this, as
follows:
•

•

All waste material at the farm is to be contained, collected and disposed of on-shore and, if
any loose material does enter the water around the farm, it must be retrieved from the water
column, seabed or foreshore promptly.
All beaches in the vicinity of the farm are to be kept free of material from the farm.

Out-of-water cleaning by water blasting of grower nets is part of a marine farm’s maintenance
activities. Marine biofouling removed from the nets can float or suspend in the water column.
Any wave or wind activity means that mixing of this material into the water column occurs rapidly
and it is normally only noticeable within, or in the close vicinity of, the salmon farm cages. This
only occurs during maintenance activity; is not evident beyond a reasonable mixing zone; and the
material consists of marine organisms found in the coastal marine environment generally.
On a calm sea, a light surface film can occasionally be detected on the surface of the seawater
arising from the farm. This film is not conspicuous; is not visible if there is any wave or wind
action, and is not evident beyond a reasonable mixing zone.
As stated in the Greywater Report, in the fifteen or so years that NZ King Salmon has been
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operating and discharging greywater from its accommodation barges, there have not been any
reportable instances of the production of conspicuous foams, films or floatables. Natural sea
foams are a common occurrence. In the unlikely event that a greywater discharge created foam,
it is possible that a passerby would interpret it as natural (hence inconspicuous). The opposite
could also apply, where natural sea foams could drift past a farm and be incorrectly attributed to
the greywater discharge. Accordingly, it is considered unlikely that the greywater discharges
from the accommodation barges would produce conspicuous oil or grease films, scums or foams,
or floatable or suspended materials.

d) any conspicuous change in the colour or
visual clarity

Beyond a reasonable mixing zone, there is no conspicuous change in colour or visual clarity in
the water column in the vicinity of a salmon farm as a result of the general operation of the farm.
The water blasting of the grower nets during in-water cleaning will release marine biofouling into
the water column. This can result in a change in clarity of the water column depending on the
level of marine biofouling on the nets at the time. Any wave or wind activity means that mixing of
this material occurs rapidly and it is normally only noticeable within, or in the close vicinity of, the
salmon farm cages. This only occurs during maintenance activity; is not evident beyond a
reasonable mixing zone; and the material consists of marine organisms found in the coastal
marine environment generally.
It is also considered unlikely that the greywater discharges from the accommodation barges
would produce conspicuous changes in colour or visual clarity beyond a zone of reasonable
mixing.

e) any emission of objectionable odour

Based on experience and observation from NZ King Salmon’s existing salmon farms, there will
be no emission of objectionable odour from the above discharges.

f)

Not Applicable

Not Applicable

g) any significant adverse effects on aquatic life.
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This is described in the following Reports provided with the applications:
•
•
•
•
•
•
•

Appendix 5 Water Column Report
Appendix 8 Pelagic Fish Report
Appendix 9 Marine Mammals Report
Appendix10 Seabirds Report
Appendix 7 Biosecurity Report
Appendix 6 Copper and Zinc Report
Appendix 11 Disease Risk Report

and in Chapter 6 of this AEE Assessment of Environmental Effects, particularly, Section 6.2.3
Effects on the Water Column, Section 6.2.5 Effects on Pelagic Fish, Section 6.2.6 Effects on
Marine Mammals, Section 6.2.7 Effects on Seabirds, Section 6.2.8 Biosecurity Effects and
Section 6.2.9 Effects from Disease Risk; and Section 6.3.1 Site-Specific Environmental
Effects – Effects on the Water Column.
The Greywater Report concludes that the concentrations (or loads) of constituents in the
greywater to be discharged from the accommodation barges were low enough that none of the
parameters assessed had the potential to cause significant adverse effects, and in almost all
instances were so low that any effects were unlikely outside a radius of only a few meters from
the discharge point.
2

A consent authority may grant a discharge
permit or a coastal permit to do something
that would otherwise contravene section 15
or section 15A that may allow any of the
effects described in subsection (1) if it is
satisfied—

The discharge of marine biofouling and antifouling paint; and the discharge of coastal water taken
and used for cleaning on the outside areas of the farms; are associated with necessary
maintenance work on the salmon farms.

a) that exceptional circumstances justify the
granting of the permit; or
b) that the discharge is of a temporary
nature; or
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c) that the discharge is associated with
necessary maintenance work—
and that it is consistent with the purpose of
this Act to do so.
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7.0 MITIGATION AND MONITORING
Chapter 6.0 of this AEE has summarised the assessments of effects on the environment which are described in more detail in the specialist reports
attached as Appendices to this AEE. Where some adverse effects are identified, the specialist environmental assessment reports include
recommendations or suggestions for mitigation management and monitoring.
Table 7.1 includes NZ King Salmon’s proposed mitigation and monitoring actions, based on the recommendations of the specialist reports. The mitigation
has either been included in the Proposed Plan Change as a Standard to be met by all marine farms in the CMZ3 or included in the Matters over which
control is reserved for the imposition of Conditions on particular controlled activity consents.
It is proposed that the mitigation and monitoring set out in Table 7.1 will be reflected in the conditions of consent granted for each of the proposed salmon
farms. Table 7.2 shows how the Matters over which control is to be reserved through the proposed Plan Change are addressed in the specialist
environmental effects assessment reports and in the AEE. In relation to each matter for control, Table 7.2 also shows the mitigation, monitoring and other
conditions proposed to be included in Conditions for the Resource Consents (cross-referencing to Table 7.1),
Table 7.1: Proposed Mitigation and Monitoring (based on recommendations from the specialist environmental assessment reports)
Topic
Seabed
Effects147

Mitigation
Feed Discharge Levels:
•
•
•
•
•

147
150

Maximum Initial Feed Discharge (per annum) for each Site (±15%) in
accordance with Table 3.1
Incremental Feed Discharge increases (per annum) for each Site to
be 500 or 1000 tonnes depending on Site size (±15%) in accordance
with Table 3.1
Minimum time period between incremental feed discharge increases
of 3 years (except for Papatua)
Maximum Feed Discharge (per annum) for each Site (±15%) in
accordance with Table 3.1
Reduced maximum Initial and Maximum Feed Discharges for
Ruaomoko, if Kaitapeha is also developed at its maximum Initial and

Monitoring
Baseline Monitoring Prior to Site Development:
Baseline survey monitoring of seabed within, and adjacent to,
each Site, prior to Site development (in accordance with EMAMP150 for that Site) – one survey required.
This should include:
a. Quantitative (replicate) data for environmental variables
from each of the likely on-ongoing monitoring stations;
b. Spatial information on the distribution of soft-sediment
habitats and communities across the site
Should also include pre-development monitoring of:

Refer to Seabed Report in Appendix 4
Environmental Monitoring and Adaptive Management Programme (EM-AMP)
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Mitigation
Maximum Feed Discharges in accordance with Table 3.1
Process for Increasing Feed Discharge Levels:
Incremental Feed Discharge increases subject to:

Monitoring
c.

habitats that support notable biological features within
and adjacent to the Site, once prior to farm installation.
Site selection should also be guided by the outputs from
the spatially explicit nutrient modelling which highlights
potential areas for nutrient accumulation

•

Site operating at or near its current maximum annual feed capacity
(±15%) for at least 3 years
• Impacts have stabilised (at least 2 successive years of monitoring
results comparable)
• Site is compliant with Environmental Quality Standards (EQS)
Papatua regime is different
Specific Regime for Papatua:
•
•
•
•
•

Papatua site - implement a 4 year rotation and fallowing regime (1
year occupied followed by 3 years fallow) over an initial 5 year period;
5 years before the effectiveness of each Incremental Feed Discharge
increase is evaluated (ie after 2nd and subsequent occupation of Year
1 positions)
Appropriateness of feed discharge levels will be evaluated by
comparing the level of effects between the 1st and 2nd, and
subsequent, occupations of the same locations
Management options after 5 year rotation (& subsequent rotations)
are more varied and a more flexible incremental regime will be
specified
Site needs to be compliant with EQS at the same locations as for all
Sites

Location of First Cages:
Start first cages at (or at a measured distance from) one end of the Cage

151
152

Monitoring Programme Following Site Development:
Monitoring of seabed following site development – the
primary depositional footprint and associated ecological
effects - as specified in Annual EM-AMP for each Site.
Sampling intensity dependent upon the age of the Site, how
stable the feed levels have been over the last 12 months, and
whether or not the Site has been compliant with the ES over
the last 2 years (and if not what the breaches related to) in
accordance with Figure 19 of the Seabed Report151)
Refer to Table 15 of Seabed Report for basic sampling
methods associated with the different types of monitoring
intensities
Monitoring results and adaptive management measures for
the following year to be specified in an Annual Report for
each Site
Monitoring of Habitats that Support Notable Biological
Features:
Monitoring of habitats that support notable biological
features152 within and adjacent to the Sites; as well as
comparable habitats and appropriate control / reference sites
To determine if salmon farm sediments have an effect on

Refer to Seabed Report in Appendix 4
Refer to Site Specific Appendices to Seabed Report in Appendix 4 for details of habitats that require monitoring
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Area Boundary for each Site (apart from Papatua) and some cages are to
always remain against that Boundary (i.e. the number of cages at the Site
would expand and/or contract from the other end of the row of cages)
EQS148 Compliance Zones:
Establish Site-specific Zones for EQS compliance (Zones 1, 2 & 3).
The recommended maximum dimensions for the initial Zone Boundaries
for each Site to be in accordance with Table 14 of the Seabed Report
For Papatua, the locations of the Zones will not be fixed but will move with
the cages
The size and shape of the Zones for each Site will be reviewed (to
compare with the predicted zones), after 3 years of operation at the Initial
Feed Discharge level.

Monitoring
viability and recruitment of key species and communities in
these habitats
This would be an expansion of NZ King Salmon’s existing
reef monitoring programme to include identified areas close
to the proposed Sites and additional reference locations.
Sampling would entail collecting quantitative measurements
of abundance and cover of key species from photographic
samples and analysing for spatial and temporal patterns.

Environmental Quality Standards (EQS):
EQS established for all Sites, against which the monitoring results will be
assessed.
In accordance with Table 6 and Figure 8 of the Seabed Report
EQS Compliance:
Zone 1 & 2 (measured beneath edge of cages – ‘Cage’ Stations):
•
•
•
•

ES149 ≤ 5 (All Sites except Papatua)
No more than one replicate core with no taxa (azoic),
No obvious, spontaneous H2S out-gassing,
Bacteria mat coverage not greater than localized/patchy.

Zone 3 (measured at the Z2/3 Boundary Stations)

148
149

EQS = Environmental Quality Standard
ES = Enrichment Stage
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•

Monitoring

Infauna abundance cannot be significantly higher than at
corresponding ‘Cage’ Station.

Zone 4 (measured at Zone 3/4 Boundary Stations):
ES < 3
•

Conditions must remain comparable with appropriate reference
Station(s).

Disturbance to the Seabed during Initial Farm Development
Use of experienced and qualified personnel to install anchors and
structures to minimise the amount of seabed disturbance during
installation
Disturbance to the Seabed during Initial Farm Development
Use of experienced and qualified personnel to install anchors and
structures to minimise the amount of seabed disturbance during
installation
Water Column
Effects153

Monitoring of Farm-Scale Effects on Water Quality:
Short-term (1-2 year) monitoring at the ‘farm scale’ that
involves targeted surveys for the purpose of validating
models and quantifying the effect of individual farms on
surrounding water quality.
•

153

A series of fine-scale surveys at a subset of farms (and
reference areas) that represent the range of
environmental conditions that the farms are situated.
These surveys would involve collecting discrete water
samples for measuring nutrient concentrations and
phytoplankton composition and biomass along transects
that move away from the farm and span potential nutrient

Refer to Water Column Report in Appendix 5
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Monitoring
gradients. During the surveys, standard water quality
parameters would also be collected using towed sensors
(for measuring salinity, temperature, chlorophyll, turbidity,
DO).
One round of surveys conducted during two different
seasons (winter and spring/summer) to account for
trends in phytoplankton biomass and nutrient
concentrations.
Results from initial surveys would then be reviewed and
inform whether additional surveys over time would be
required.
Monitoring of Indicators of Nutrient Enrichment:
Contributions toward a longer-term (> 10 year) programme
that involves multiple stakeholders and is established to
collect robust datasets for the purpose of monitoring the
‘health’ of the Sounds environment over time
Possible components of long-term monitoring include
contributions toward: (1) a Sound-wide field sampling
programme (e.g. expansion of the existing Marlborough
Shellfish Quality monitoring Programme, MSQP), and (2)
establishment of permanent monitoring platforms.

Effects of
Copper and
Zinc154

Trigger Levels:
ISQG-Low criteria for copper and zinc to be used as first tier trigger values
within an adaptive monitoring program
Hierarchy of Management Actions if Trigger Levels Exceeded:

154

Monitoring of Copper and Zinc:
Monitoring of copper and zinc using an adaptive, decisiontree approach, whereby monitoring effort increases in focus
and intensity as trigger levels (representing the increased
likelihood of ecological effects) are reached.
A suggested structure for an Adaptive Management Plan for

Refer to Copper and Zinc Effects Report in Appendix 6
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Hierarchical schedule of management actions for exceedance of defined
trigger levels155
Where it becomes clear that sediment trigger levels are exceeded for
copper in its potentially bioavailable forms, management action to curb
inputs to the system and/or research instigated to examine the actual
bioavailability and toxicity of the copper contamination and to potentially
replace the trigger levels with site-specific criteria.
A similar framework for management action and/or research for zinc.

copper in sediments beneath farms is presented in Figure 9
of the Copper and Zinc Effects Report
A similar framework to be followed for zinc, but simplified, as
zinc is not expected to be associated with paint flake
material.

Biosecurity156

Biosecurity Management Plan (BMP):
Mitigation measures for marine pests to form part of a Biosecurity
Management Plan (BMP) that NZ King Salmon is already developing for
disease management; to include on-farm as well as pathway-based
management measures
Direct pathway management to reduce the risk of pest spread, such as
the implementation of a regular regime of vessel hull coating with
antifouling paint
General on-farm management measures, and targeted measures to
control or contain specific pest species;
Routine practices to manage fouling of nets and structures (as currently
practised on NZ King Salmon’s existing farms)

Biosecurity Monitoring Practices:
Passive surveillance regime (as currently practised at NZ
King Salmon’s existing farms), in which farm workers watch
out for target pest species, or any unusual fouling on farm
structures, during their daily activities

Submerged
Artificial
Lighting157

Lighting Levels:
Only the amount of lighting required for beneficial outcomes for salmon
production should be used (i.e. unnecessary over-powering of lights
should be avoided)

Follow-Up Survey:
To further confirm the effects, a follow-up site survey at a
farm where lights are fully operational

155

Refer to Figure 9 of the Copper and Zinc Effects Report
Refer to Biosecurity Report in Appendix 7
157
Refer to Artificial Lighting Report in Appendix 12
156
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Observational Monitoring:
An ‘observer’ approach to monitoring effects of artificial
lighting under varying conditions. Observations by farm staff
could include:
•

changes in night-time feeding activity by fish, seabirds
and marine mammals in and around the illuminated
cages.
inspection of gut contents during routine inspections of fish
for disease and condition to assist in determining whether the
salmon’s diet is subsidised by wild prey.
Pelagic Fish158

Best Practice:
Implement best practices for:
•

minimisation of feed loss from salmon farm cages

•

management of shark interactions as identified by industry members
at 2003 South Australian workshop (as set out in the Pelagic Fish
Report), including:
o
Good farm husbandry, which minimises the number of fish dying
in the cages;
o
Prompt removal of dead fish from cages in accordance with NZ
King Salmon’s current practices;

Monitoring Contaminants of Public Health Interest:
Monitoring of key contaminants of public health interest
(organohalogenated contaminants and mercury) long-lived,
bentho-pelagic fish species, of recreational, commercial or
traditional fishing interest, that reside in the near vicinity of
salmon farms (following the identification of these species)
Monitoring of Feed Loss:
Independent monitoring of feed loss levels

Shark Exclusion:
Utilisation of predator exclusion nets or shark-resistant materials in cage
construction
Marine
Mammals159

158

Seal Management:
Continue to use the methods currently practised at NZ King Salmon’s

Monitoring of Nets:
•

Rigorous regime of net inspections

Refer to Pelagic Fish Report in Appendix 8
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existing farms to mitigate seal attacks, these include:
•
•
•
•

Provision of, and continual improvements to, protection netting around
all salmon cages (both predator netting encompassing all the salmon
cages, and bird netting over each cage).
Predator exclusion netting should extend sufficiently high above the
water around the farm to exclude seals, but no higher.
Rigorous net inspection and maintenance regime
Maintenance of existing operating procedures in relation to seal
management

Monitoring
•
•

Checking tension is maintained on predator nets and
anchor warps
Monitoring for loose lines and debris

Cetacean Interaction Management:
•

Well tensioned protection nets surrounding the entire farm, with net
tension constantly maintained

•

Well tensioned grower nets

•

Rigorous net inspection and maintenance regime

•

Maintain anchor warps that are sufficiently taut to prevent
entanglement of cetaceans

•

Farm maintenance practice requiring the monitoring and securing of
all lines and the collection of loose lines and debris

•

Farm management practices, such as retention of all net and cordage
debris, plastic strapping and other domestic rubbish for disposal
ashore

Marine Mammal Policy:
•

159

Continue to develop and implement NZ King Salmon’s Marine

Refer to Marine Mammals Report in Appendix 9
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•
•

Monitoring

Mammal Policy, incorporating training and a regular reporting system
for managers and staff at all farms
Continue existing liaison and information sharing with DoC regarding
farm interactions with seals and cetaceans, and the continued
development of improved management measures
Farm staff to be instructed in the identification and safe handling of
both live seals and cetaceans

Best Practice:
Implement best practices for:
• minimisation of feed loss from salmon farm cages
good farm husbandry, which minimises the number of fish dying in the
cages, and prompt removal of dead fish from cages in accordance with
NZ King Salmon’s current practices
Disease160

Harvesting Methods:
Use of harvesting methods consistent with world’s best practice
management for this activity for minimisation of disease risk. NZ King
Salmon’s current harvesting practices are considered to meet this
standard

Seabirds161

Buffer Zones to King Shag Roosting Sites:
Establish buffer zones of 100m around King Shag roosting sites in the
vicinity of the Papatua and Waitata sites, within which no activities
associated with the salmon farms occur

Terrestrial
Ecology162

Litter Management:
Litter management practices in accordance with NZ King Salmon’s

160
161

Disease Surveillance:
Effective disease surveillance

Refer to Disease Risk Report in Appendix 11
Refer to Seabirds Report in Appendix 10
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standard operating procedures
Visual
Amenity163

Colour of Structures, Building and Facilities:
•

Black or dark colour to be used at all Sites for netting that is normally
above-water

•

Buildings to be painted in a dark colour, such as the karaka green
used on the buildings at the existing Clay Point and Te Pangu salmon
farms

•

All the features (drain pipes, etc) on the buildings to be painted in the
same colour as the building

•

All exterior, above-water pipe work and other metal structures (other
than the surface of walkways) to be painted in dark recessive colours
Curtains to be provided for accommodation building windows and curtain
fabric to be a dark colour
Engineering164

Engineering Design and Installation:
•

Farm layout, mooring and anchoring arrangements and installation, as
per Engineering Report and associated layout plans.

•

Design loading for mooring and anchoring system in accordance with
recommendations of suitably qualified and experienced engineer

•

Test pullout loading to be undertaken of a representative anchor, to
confirm anchor pullout capacity, in accordance with Engineering
Report

Monitoring of Hydrodynamic Forces:
Monitoring of actual hydrodynamic forces on farm by tidal
currents and waves to be undertaken on an ongoing basis, to
confirm that loading is within specified design loads

162

Refer to Terrestrial Ecology Report in Appendix 14
Refer to Landscape Report in Appendix 13
164
Refer to Structural Engineering Report in Appendix 20
163
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Mooring Loading Exceedances:
Where monitoring shows exceedance of design loading on moorings,
causes of any loading exceedances to be investigated and rectified
Navigation165

Inter-Island Ferry Track:
At the Ruaomoko Site, no surface structures are to be placed within 315m
of the alternative course shown in Appendix 8 to the Navigation Report
(Cage Area Boundary is shown as 306m from alternate course)

Monitoring of Anchors and Moorings:
Monitoring regime for security of anchors and mooring warps

Marine Charts and Other Information to Boat Users:
•

Amendments to marine charts

•

Notification to mariners, prior to and immediately following changes to
marine charts

•

Education campaign targeting recreational boat users following
establishment of new farms

Navigational Lighting:
•

Provision of navigation lighting on the farms as determined by the
Harbourmaster pursuant to the Maritime Transport Act 1994. The
current lighting on NZ King Salmon’s existing salmon farms is
considered appropriate

•

Navigation lights to flash on a synchronised basis

Engineering Design and Installation:
•

165

All farms to be designed and installed in accordance with the advice
from a suitably qualified and experienced engineer, so as to ensure
that no farm drags its anchors. The farms must be installed with a

Refer to Navigation Report in Appendix 19
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generous margin of safety.
•

A maintenance regime for anchors and mooring warps to be designed
by an appropriately qualified and experienced engineer, and
implemented

Transponder – Tory Channel:
Marine farms in and near Tory Channel to be fitted with a Class B - AIS
transponder. This equipment would transmit:
•

•

The Marine Mobile Service Identity number (a unique identifier for the
farm), time, the speed over ground, the course over ground, longitude,
latitude and true heading every three minutes (where speed is greater
than two knots, this occurs every 30 seconds);
The Marine Mobile Service Identity number, the name of the farm, a
description of the farm, its call signs, dimensions to the nearest metre
and equipment vendor identification every six minutes

Contingency Plan – Ngamahau Site:
For the Ngamahau Site, the development and implementation of a
contingency plan to deal with the circumstance where a farm comes loose
of its moorings.
The plan should be prepared in consultation with the Harbourmaster and
should include:
•
•
•
•
Noise166

166

An immediate broadcast on channel 19 to alert ferries in the vicinity;
The notification of the Harbourmaster;
An emergency call to tug operators to help get the farm under control;
Other responses as appropriate

Noise Standard to be included in Plan Change:
Noise Limits for marine farm activities in CMZ3 not to be exceeded at or

Refer to Noise Report in Appendix 15
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beyond 250m from the marine farm surface structures:
0700 – 2200 hours Mon-Fri & 0700 – 1200 hours Sat – 55dBA L10
On any day between 0700 and 2200 hours - No Lmax Limit
All other times including any public holiday – 45dBA L10 and 75 dBA Lmax
Noise ordinarily generated by the arrival and departures of vessels
servicing the marine farm to be exempted
Noise Management Plan:
Before commencement of on-site establishment, Noise Management Plan
to be prepared by suitably qualified acoustic engineer to confirm that the
Noise Limits can be complied with and provide details of noise mitigation
treatment required to achieve this.
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Table 7.2 sets out the matters over which control has been reserved for Controlled Activity consents, as provided for in NZ King Salmon’s proposed Plan
Change. The table provides cross references to where, in the specialist Environmental Assessment Reports and overall Assessment of Environmental
Effects (AEE), each matter for control is addressed. In relation to each matter for control, the table also shows the mitigation, monitoring and other
conditions proposed to be included in Conditions for the Resource Consents (cross-referencing to Table 7.1 above).
Table 7.2: Matters over which Control is Reserved for the imposition of Conditions on Resource Consents
Matter over which control is
reserved

Where addressed in Specialist
Environmental Assessment
Reports

a) The duration of the consent.
b) Information and monitoring.

Seabed Report, Section 6, Pages 58
– 67
Water Column Report, Section 7,
Pages 60 – 63
Copper and Zinc Effects Report,
Section 6, Pages 42 – 46
Biosecurity Report, Section 5, Pages
27 – 29

Where addressed in AEE

Mitigation and Monitoring
Proposed in AEE and to be
included in Conditions

Section 3.3 – Resource Consents

35 year duration is sought for all
consents

Section 7
Monitoring

Section
7
–
Mitigation
Monitoring,– Monitoring

–

Mitigation

and

and

Conditions will also be offered in
relation
to
Information
and
Reporting requirements to the
Council,
Harbourmaster
and
authorities with responsibility for
navigational safety.

Pelagic Fish Report, Section 7.4,
Pages 29 – 30
Marine Mammals Report, Section 11,
Pages 31 - 32
Artificial Lighting Report, Section 5,
Page 14
Noise Report Section 9, Pages 26 –
27
Navigation
Report,
Summary, Page 2

Executive

Structural Engineering Report:
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Matter over which control is
reserved

Where addressed in Specialist
Environmental Assessment
Reports
-

Where addressed in AEE

Mitigation and Monitoring
Proposed in AEE and to be
included in Conditions

Waitata Report, Section 6, Page
7
Kaitira Report, Section 6, Page 7
Taipipi Report, Section 6, Page 7
Richmond Report, Section 6,
Page 7
Papatua Report, Section 6, Page
6
Kaitapeha Report, Section 6,
Page 6
Ruaomoko Report, Section 6,
Page 6
Ngamahau Report, Section 6,
Page 6

c) The circumstances under which
consent conditions may be
reviewed

Conditions will be offered as to the
frequency and circumstances under
which, the conditions of each
resource consent may be subject to
Review by the Council in accordance
with sections 128 and 129 of the
RMA

d) The
administrative
payable.

Conditions will be offered as to Fees
and Charges to be payable by the
consent holder

charges

e) The layout and positioning of the
marine farm structures to ensure
continued reasonable public
access (including recreational
access) in the vicinity of the
marine farm.

Recreation Report, Section 5, Pages
13 – 21

Section 6.2.13 – Effects on Tourism
and Recreation (General)

Section
7
–
Mitigation
Monitoring, Navigation

Navigation Report, Pages 26 – 41

Section 6.3.5 – Effects on Tourism
and Recreation (Site Specific)

Conditions will also be offered in
relation to the Location and
Positioning of the farms and their
structures, and the provision of
Information
to
the
Council,
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Navigation (General).

on

and
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Matter over which control is
reserved

Where addressed in Specialist
Environmental Assessment
Reports

Where addressed in AEE

Section 6.3.6 – Effects
Navigation (Site Specific)
f) The specific location, extent and
nature of disturbance to the
foreshore and seabed from the
anchoring systems, and the
management of the effects of
that disturbance.

Mitigation and Monitoring
Proposed in AEE and to be
included in Conditions
on

Harbourmaster and authorities with
responsibility for navigation

Site Deposition and Benthic Effects
Appendices to the Seabed Report:

Section 6.2.4 – Effects on the
Seabed

Section
7
–
Mitigation
Monitoring, Seabed Effects

-

Section 6.2.14 – Structural Safety

Conditions will also be offered in
relation to the Location and
Positioning of the farm structures on
the seabed; Supervision of the
installation of the anchoring system;
and a requirement to Minimise the
area of seabed disturbed or
damaged as far as reasonable and
practical.

-

Waitata Report, Section
Pages 18-19
Kaitira Report, Section
Pages 18-18
Taipipi Report, Section
Pages 18-19
Richmond Report, Section
Pages 18-19
Papatua Report, Section
Pages 17-18
Kaitapeha Report, Section
Pages 18-19
Ruaomoko Report, Section
Pages 18-19
Ngamahau Report, Section
Pages 18-19.

5.1,
5.1,
5.1,
5.1,
5.1,

and

5.1,
5.1,
5.1,

Structural Engineering Reports:
-

Waitata Report, Section 5.3,
Page 6
Kaitira Report, Section 5.3, Page
6
Taipipi Report, Section 5.3, Page
6
Richmond Report, Section 5.3,
Page 6
Papatua Report, Section 5.3,
Page 5
Kaitapeha Report, Section 5.3,
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Matter over which control is
reserved

Where addressed in Specialist
Environmental Assessment
Reports
-

g) The structural safety and
security
of
the
proposed
structures
and
anchoring
systems.

-

h) The management of any
adverse
effects
from
the
proposed
structures,
nets,
vessels, anchoring systems and
lighting systems on:
•

Mitigation and Monitoring
Proposed in AEE and to be
included in Conditions

Page 5
Ruaomoko Report, Section 5.3,
Page 5
Ngamahau Report, Section 5.3,
Page 5.

Structural Engineering Reports:
-

Where addressed in AEE

Section 6.2.14 – Structural Safety

Section
7
–
Mitigation
Monitoring, Engineering

and

Section 6.2.15 –
Navigation (General)

and

Waitata Report, Section 5.0,
Pages 5 – 7
Kaitira Report, Section 5.0, Page
6 Pages 5 – 7
Taipipi Report, Section 5.0,
Pages 5 – 7
Richmond Report, Section 5.0,
Pages 5 – 7
Papatua Report, Section 5.0,
Pages 4 – 5
Kaitapeha Report, Section 5.0,
Pages 4 – 6
Ruaomoko Report, Section 5.0,
Pages 4 – 6
Ngamahau Report, Section 5.0,
Pages 4 – 6

Navigation Report, Pages 26 – 41

navigational
safety,
including the layout and
positioning of the marine
farm structures and the
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on

Section
7
–
Mitigation
Monitoring, Navigation

Section 6.3.6 – Effects
Navigation (Site Specific)

on

Conditions will also be offered in
relation to the Location and
Positioning of the farms and their
structures; and the provision of
Information
to
the
Council,
Harbourmaster and authorities with
responsibility for navigation
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Matter over which control is
reserved

Where addressed in Specialist
Environmental Assessment
Reports

Where addressed in AEE

Mitigation and Monitoring
Proposed in AEE and to be
included in Conditions

Landscape Report, Section 1.4 –
Resource Consent Proposals, Page
11

Section 6.2.11 – Natural Character,
Landscape, and Visual Amenity
Effects

Section
7
–
Mitigation
Monitoring, Visual Amenity

and

Marine Mammals Report, Sections
10 and 11, Pages 27 – 32

Section 6.2.6 – Marine Mammals

Section
7
–
Mitigation
Monitoring, Marine Mammals

and

Pelagic Fish Report, Sections 6 and
7, Pages 24 – 30

Section 6.2.5 – Pelagic Fish

Section
7
–
Mitigation
Monitoring, Pelagic Fish

and

Seabirds Report, Sections 4 and 5,
Pages 17 – 23

Section 6.2.7 – Effects on Seabirds

Section
7
–
Mitigation
Monitoring, Seabirds

and

provision of navigation
warning devices and signs.
h) The management of any
adverse effects from the
proposed
structures,
nets,
vessels, anchoring systems and
lighting systems on:
•

visual amenity values,
including
the
colour,
reflectivity and external
finish of buildings and
structures.

h) The management of any
adverse
effects
from
the
proposed
structures,
nets,
vessels, anchoring systems and
lighting systems on:
•

Landscape Report, Section 7.0 –
Cumulative Effects, Pages 95 – 104

marine mammals.

h) The management of any
adverse
effects
from
the
proposed
structures,
nets,
vessels, anchoring systems and
lighting systems on:
•

Landscape Report, Section 6.0 –
Visual Amenity, Pages 71 – 93

pelagic fish.

h) The management of any
adverse
effects
from
the
proposed
structures,
nets,
vessels, anchoring systems and
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Matter over which control is
reserved

Where addressed in Specialist
Environmental Assessment
Reports

Where addressed in AEE

Mitigation and Monitoring
Proposed in AEE and to be
included in Conditions

Seabed Report, Sections 5 – 6,
Pages 38 - 67

Section 6.2.3 – Effects on the
Water Column (General),

Section
7
–
Mitigation
Monitoring, Seabed Effects

Water Column Report, Sections 3 –
7, Pages 23 – 63

Section 6.3.1 – Effects on the
Water Column (Site Specific)

Section
7
–
Mitigation
and
Monitoring, Water Column Effects

Copper and Zinc Effects Report,
Sections 3 – 6, Pages 5 – 46

Section 6.2.4 – Effects on the
Seabed (General)

Section
7
–
Mitigation
and
Monitoring, Effects of Copper and
Zinc

lighting systems on:
•

seabirds.

i) The management of any
adverse
effects
from
the
discharges to coastal waters, as
follows:
•

The management of the
effects
from
seabed
deposition and changes to
water quality.

i) The management of any
adverse
effects
from
the
discharges to coastal waters, as
follows:
•

Environmental

Conditions will also be offered in
relation
to
Information
and
Reporting requirements to the
Council

Seabed Report, Section 5.2.3, Pages
47 – 50

Section 6.2.4 – Effects on the
Seabed (General)

Section
7
–
Mitigation
Monitoring, Seabed Effects

Seabed Report, Section 6, Pages 58
– 67

Section 6.3.2 – Effects on the
Seabed (Site Specific)

Conditions will also be offered in
relation
to
Information
and
Reporting requirements to the
Council

Seabed Report, Section 6, Pages 58
– 67

Section 6.2.3 – Effects on the
Water Column (General)

Section
7
–
Mitigation
Monitoring, Seabed Effects

Water Column Report, Section 7,
Pages 60 – 63

Section 6.3.1 – Effects on the
Water Column (Site Specific)

Section
7
–
Mitigation
and
Monitoring, Water Column Effects

The
management
of
ecological effects, including
cumulative effects, relating
to
the
proximity
of
ecologically
important
marine habitats.

i) The management of any
adverse
effects
from
the
discharges to coastal waters, as
follows:
•

Section 6.3.2 – Effects on the
Seabed (Site Specific)

and

and

and

standards
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Matter over which control is
reserved

Where addressed in Specialist
Environmental Assessment
Reports

Where addressed in AEE

against which the ecological,
water quality and bed
deposition effects of the
discharges are monitored
and evaluated.

Copper and Zinc Effects Report,
Section 6, Pages 42 – 46

Section 6.2.4 – Effects on the
Seabed (General)

i) The
management
of
any
adverse
effects
from
the
discharges to coastal waters, as
follows:

Seabed Report, Section 6, Pages 58
– 67

•

Section
7
–
Mitigation
and
Monitoring, Effects of Copper and
Zinc
Conditions will also be offered in
relation
to
Information
and
Reporting requirements to the
Council

Section 6.2.4 – Effects on the
Seabed (General)

Section
7
–
Mitigation
Monitoring, Seabed Effects

Section 6.3.2 – Effects on the
Seabed (Site Specific)

Conditions will also be offered in
relation
to
Information
and
Reporting requirements to the
Council

Seabed Report, Section 6, Pages 58
– 67

Section 6.2.4 – Effects on the
Seabed (General)

Section
7
–
Mitigation
Monitoring, Seabed Effects

Copper and Zinc Effects Report,
Section 6, Pages 42 – 46

Section 6.3.2 – Effects on the
Seabed (Site Specific)

Conditions will also be offered in
relation
to
Information
and
Reporting requirements to the
Council,
including
an
annual
Environmental Monitoring and
Adaptive Management Plan and
Annual Report process for each
farm

Provision
for
staged
increases in the scale of
feed discharges and for
monitoring of the effects of
each
stage
against
environmental standards.

i) The
management
of
any
adverse
effects
from
the
discharges to coastal waters, as
follows:
•

Section 6.3.2 – Effects on the
Seabed (Site Specific)

Mitigation and Monitoring
Proposed in AEE and to be
included in Conditions

Adaptive approaches to the
management of effects from
feed discharges, including
provision for changing feed
discharges and/or other
mitigation
or
remedial
measures where evaluation
of the results of monitoring
shows
that
the
environmental standards are
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Matter over which control is
reserved

Where addressed in Specialist
Environmental Assessment
Reports

Where addressed in AEE

Mitigation and Monitoring
Proposed in AEE and to be
included in Conditions

exceeded.
j) The management of biosecurity
and disease risks.

Biosecurity Report, Sections 4 and 5,
Pages 15 – 29
Disease Report – Sections 5 and 6,
Pages 25 – 44

k) The management of any
adverse effects from the use of
submerged artificial lighting
within the marine farm.

Artificial Lighting Report, Sections 3,
4, and 5, Pages 6 – 14

Section 6.2.8 – Biosecurity Effects
Section 6.2.9
Disease Risk

–

Effects

from

Section 6.2.5 – Effects on Pelagic
Fish
Section 6.2.6 – Effects on Marine
Mammals

Section
7
–
Mitigation
Monitoring, Biosecurity

and

Section
7
–
Mitigation
Monitoring, Disease

and

Section
7
–
Mitigation
and
Monitoring, Submerged Artificial
Lighting

Section 6.2.7 – Effects on Seabirds

A Condition will also be offered in
relation
to
the
provision
of
Information to the Council and
Harbourmaster.

l) Best management practices in
relation to:

Marine Mammals Report, Section 11,
Pages 31 - 32

Section 6.2.5 – Effects on Pelagic
Fish

Section
7
–
Mitigation
Monitoring, Pelagic Fish

and

• shark and marine mammal
interactions with the marine
farm.

Pelagic Fish Report, Section 7.5,
Page 30

Section 6.2.6 – Effects on Marine
Mammals

Section
7
–
Mitigation
Monitoring, Marine Mammals

and

l) Best management practices in
relation to:

Marine Mammals Report, Section 11,
Page 31

Section 6.2.6 – Effects on Marine
Mammals

Section
7
–
Mitigation
Monitoring, Marine Mammals

and

• waste materials and debris
from the marine farm.

Terrestrial Ecology Report, Section
5.0, Page 29 - 30

Section 6.2.10 –
Terrestrial Ecology

Section
7
–
Mitigation
and
Monitoring, Terrestrial Ecology

Effects

on

Conditions will be offered in relation
to Operational Procedures to
manage waste material and debris
from the farms
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Matter over which control is
reserved

Where addressed in Specialist
Environmental Assessment
Reports

l) Best management practices in
relation to:

NZ King Salmon Report, Section 8,
Page 46

•

Where addressed in AEE

Conditions will be offered in relation
to Operational Procedures to
manage the storage and use of
hazardous substances on the farms

the storage and use of fuels
and oils on the marine farm.

m) The
management
of
the
emission of noise from the
marine farm in order to ensure
that the noise limits are
achieved.

Noise Report Section 9, Pages 26 –
27

Mitigation and Monitoring
Proposed in AEE and to be
included in Conditions

Section 6.2.12 – Noise Effects

Section
7
–
Monitoring, Noise

Mitigation

and

n) The management of any
adverse effects from discharges
to air from diesel- and petrolpowered
generators
and
equipment

Section 6.4.6 - Diesel Generators
and other Diesel- and PetrolPowered Marine Farm Equipment

Conditions will be offered in relation
to the nature and scale of
Discharges to Air from diesel- and
petrol-powered
generators
and
equipment
necessary
for
the
operation and maintenance of the
salmon farms

o) The management of any
adverse effects from the taking,
use and discharge of coastal
water necessary for undertaking
the marine farming activity

Section 6.4.5 - Coastal Water used
for Cleaning and Harvesting
Operations

Conditions will be offered in relation
to the nature and scale of the
Taking, Use and Discharge of
Coastal Water necessary for the
operation and maintenance of the
salmon farms
Mitigation and management of
Seabed Effects and Biosecurity will
also be relevant
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8.0 CONSULTATION
The NZ King Salmon Report, attached to this AEE as Appendix 2, sets out the scope of consultation
undertaken by NZ King Salmon in relation to its expansion plans. This Chapter is a summary of that
information.
Consultation with the wider Marlborough community was initiated in July 2010. Information was
provided to the public of Marlborough through press releases, a mail-out insert feature in the
Marlborough Express, and wide distribution of an explanatory document. A large number and range
of organisations were invited to attend visits to an existing salmon farm in Tory Channel which
included a question and answer session about all aspects of salmon farming with NZ King Salmon
staff, with follow-up information provided if requested. Presentations have been made to Ministry of
Fisheries and Department of Conservation senior staff, Iwi, recreational, tourism, community and
business groups in Marlborough, as well as meetings with leaders of various public, environmental,
recreational, Marlborough Sounds resident groups, business and Iwi organisations. Details of these
presentations and meetings are provided in the NZ King Salmon Report.
The key themes arising from this consultation are:
a. The value lost to Marlborough through processing salmon in Nelson;
b. The need for greater community understanding of the monitoring of seabed effects
undertaken in relation to NZ King Salmon’s existing salmon farms;
c.

The importance of NZ King Salmon having a high profile in Marlborough and supporting
community initiatives;

d. How many salmon farms are enough in the Sounds;
e. The visual impact of salmon farms;
f.

Navigation issues for large vessels;

g. The benthic effects of the farms;
h. The effects of salmon farms on recreational fishing;
i.

The effects of antifouling on other species and adjacent farms.

Immediately prior to the location of the proposed salmon farm sites becoming publicly known, NZ King
Salmon intends to commence specific consultation with interested and potentially affected parties to
the new salmon farm sites. This will include direct contact with parties, individual and/or group
meetings, provision of information regarding the proposals (including by way of NZ King Salmon’s
web-site), and responses to queries and requests for information or discussions.
NZ King Salmon has also contracted Taylor Baines & Associates to undertaken a social impact
assessment to assess the potential social effects arising from the Plan Change and the development
of the proposed salmon farms. This assessment will involve interviews with potentially affected
parties regarding social issues and effects, once the location of the proposed sites is publicly known.
The Social Impact Assessment Report will be made available when this work can be completed.
Consultation with Iwi commenced with a presentation to the Te Tau Ihu of Te Waka a Maui Fisheries
Forum at the invitation of the Chairman. This body comprises representatives of the eight Iwi
organisations across the top of the South Island - Ngati Toa, Ngati Tama, Ngati Rarua, Te Atiawa,
Rangitane, Ngati Apa, Ngati Koata and Ngati Kuia (in no particular order). A letter was then sent to
each of the eight Iwi organisations outlining NZ King Salmon’s commitment to consultation with Iwi,
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indicating the general locations being considered for salmon farming, asking for any areas of
particular cultural significance to be identified, and offering to meet each Iwi to discuss any concerns
or considerations. Meetings have been held with leaders of the two Iwi which responded to this letter.
Following this initial approach, NZ King Salmon has personally contacted leaders, or their delegated
authority, of all eight Iwi in order to ascertain the most appropriate way to consult with them. The aim
was to see if it was possible to meet with all eight Iwi at the same time and place. Advice was also
sought from Te Ohu Kai Moana. Not all Iwi have responded, but the six Iwi spoken to have agreed
that a joint meeting of the Iwi would be the most appropriate method of consultation, and that a
meeting of the Te Tau Ihu o Te Waka a Maui Fisheries Forum would be an appropriate venue. It was
suggested that Ngai Tahu should also be invited to attend. At the time of lodging the applications, this
meeting has not yet been held. However, NZ King Salmon continues to progress consultation with
Iwi.
In addition, NZ King Salmon has engaged an historian, David Armstrong, to identify the Iwi who have
Mana Whenua and Mana Moana over the areas of the Sounds where each of the proposed salmon
farm sites are located. His Iwi Issues Report is contained in Appendix 18 to this AEE. He has
identified the following Kurahaupo and Kawhia / Taranaki tribes with interests in the proposed salmon
farm sites (in no particular order):
Area of Proposed Salmon Farm Sites

Iwi Interests

Waitata Reach

Ngati Toa, Ngati Kuia

Port Gore (Anamahanga)

Te Atiawa, Ngati Apa, Ngati Kuia, Rangitane

Queen Charlotte Sound

Te Atiawa, Ngati Kuia, Rangitane

Tory Channel (Totaranui)

Te Atiawa, Ngati Toa, Rangitane

This information will be used to inform further Iwi consultation.
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