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Introduction  

The Chatham Rise extends east for more than 1,000 km from Banks Peninsula to beyond the 
Chatham Islands.  It lies entirely within New Zealand’s Exclusive Economic Zone (EEZ) and has 
significant seabed deposits of phosphorite and other potentially valuable minerals (Figure 1).  The 
phosphorite deposits, discovered in 1952, formed about 5 million years ago.  They occur as 
irregularly shaped grains and nodules, ranging in size from 0.5 to 350 mm and they lie on and within 
the seabed’s uppermost sedimentary layer at water depths of between 350 to 450 m (i.e., on the 
crest of the Chatham Rise) (Figure 2 and Figure 3). 

Phosphorite, also known as rock phosphate, is a key raw material of manufactured fertilisers used by 
New Zealand’s agricultural industry.  Rock phosphate is currently imported to New Zealand from 
deposits throughout the world, particularly from Morocco.  Exploration and field trials carried out 
largely in the 1970s and 1980s suggested that phosphorite from the Chatham Rise could meet New 
Zealand’s fertiliser needs for at least 25 years.  At that time commercial mining of the resource was 
not considered viable because there were cheaper sources of phosphorite available for import and 
there were serious limitations in the mining technology.  However, recent increases in the market 
value of phosphorite and advances in offshore mining methods mean that it is now feasible to 
economically mine the Chatham Rise’s phosphorite resource. 

CRP proposes to mine phosphorite from a 820 km2 area on the crest of the Chatham Rise (Figure 1 
and Figure 4).  Mining will involve ‘sucking’ the sediment from the seabed with a trailing suction 
head dredger, or drag-head.  The mined sediment will be pumped through flexible hoses to the 
mining vessel where the phosphate will be separated from the other material and stored on the 
vessel.  The non-phosphatic material will be returned back to the seabed through another flexible 
hose.   

Mining phosphorite from the Chatham Rise is an efficient use and development of a resource that is 
important to New Zealand’s agricultural industry, and therefore to New Zealand’s economy as a 
whole.   

Mining the Chatham Rise phosphorite resource will reduce the need to import phosphate from 
overseas and will create a new export market resulting in a boost of GDP of NZ$280 million per year. 

Mining Approach 

Mining will be carried out from a specially built or modified mining vessel, designed and operated by 
Royal Boskalis Westminster (Boskalis), a leading global maritime services company based in the 
Netherlands (www.boskalis.com).   

CRP proposes to mine about 30 km2 of seabed per annum to meets its annual minimum annual 
production target of 1.5 Mt of phosphorite.  Annually, this equates to approximately 0.01% of the 
area of the Chatham Rise (i.e., based on an area of 188,000 km2 above the 1,000 m water depth 
contour on the Chatham Rise). 

The conceptual layout of the mining vessel, and its key mining components, are illustrated in Figure 

5.   

The phosphorite bearing material will be retrieved from the seabed via a trailing suction drag-head 
(Figure 6).  This material will be mechanically processed on the vessel to separate the coarse 
phosphatic material from the finer non-phosphatic sediments.  The phosphorite nodules will be 
retained and stored on the vessel and the tailings returned to the seabed (generally within the 
mining block).  When the holds are full the phosphorite will be transported to a New Zealand port 
and dispatched to national and international markets.   
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Figure 1:  The Chatham Rise and CRP’s prospecting and mining licence areas. 
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Figure 2:  Dense concentrations of medium-sized phosphorite nodules on the seabed within the mining licence area.  The 
seabed, within this photograph, is approximately 4 m

 
wide. 

 

 

Figure 3:  Phosphorite grains and nodules from the Chatham Rise. 

 



 

         4 

 

Chatham Rock Phosphate Limited – Proposed Mining Operation, Chatham Rise 
Marine Consent Application and Environmental Impact Assessment 

 

 

 

 

Figure 4:  CRP’s proposed mining licence area, highlighted by the heavy red line, is in the western part of CRP’s minerals prospecting licence (MPL 50270, as shown by thin red line).  The bathymetry 
of the area is shown with red areas being shallower than the deep blue areas. 
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Figure 5:  Mining system concept – “Queen of the Netherlands” (for illustration purpose only).  The seabed sediment goes 
up through the drag-head and riser, is processed on the mining vessel, and the non-phosphorite sediments are returned to 
the seabed through the sinker and diffuser. 
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Figure 6:  Conventional drag-head concept.  The drag-head moves to the right in this illustration.  Water jets fluidise the 

seabed sediment (blue arrows) and pumps lift the sediment and water mixture to the riser and onto the mining vessel 

(brown arrows). 

 

The mining plan includes provision for two mining exclusion areas covering an area of 40 km2 in the 
eastern part of the mining licence area.  These exclusion areas protect representative portions of 
some of the benthic habitats in the mining licence area (particularly the habitat dominated by the 
cold water stony coral Goniocorella dumosa) and some of the distinctive iceberg furrows that 
characterise the eastern part of the Chatham Rise. 

The mining approach, including specifications for the vessel, the separations plant and the 
operations plant, evolved from CRP’s and Bosklalis’ evaluation of the available mining methods, the 
nature of the resource, the metocean conditions on the Chatham Rise, and the phosphate market.  
Key aspects of these assessments were technological feasibility and reliability (i.e., adaption of 
existing technology), the economic viability of the project (i.e., cost, production efficiency, product 
quality) and the potential impacts on the environment (i.e., modification of benthic habitats).   

Licences and Consents 

CRP currently holds a minerals prospecting licence (MPL 50270) covering an area of 4,726 km2 of the 
Chatham Rise (i.e., approximately 2.5% of the area of the Chatham Rise).  This minerals prospecting 
licence covers the area which CRP considers has the most potential to become an economically 
viable mining operation, based primarily on the exploration surveys and resource analysis carried 
out between 1952 and the early 1980s. 

Further exploration carried out by CRP since it was granted MPL 50270 has added to CRP’s 
understanding of the nature and distribution of the resource, the physical properties of the seabed 
sediments and the nature of the marine environment.  These surveys provided sufficient information 
for CRP to lodge an application, in September 2012, for a mining licence covering an area of 
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approximately 820 km2 within the western half MPL 50270 (Figure 4).  This application is being 
processed by New Zealand Petroleum and Minerals pursuant to the Crown Minerals Act 1991 (as 
amended in 2013).    

In addition to its mining licence application, CRP is seeking a marine consent pursuant to the 
Exclusive Economic Zone and Continental Shelf (Environmental Effects) Act 2012 (EEZ Act).  A marine 
consent is required to authorise the environmental aspects of CRP’s proposed operations within the 
mining licence area.   

This document is a non-technical summary of the information contained in the marine consent 
application and Environmental Impact Assessment (EIA).   The application document is generally 
referred to as the ‘EIA’.  A 35 year term is being sought for the marine consent as this reflects the 
term sought for the mining licence (i.e., an initial term of 25 years plus a further term of 10 years).   

Consultation and EIA 

Since it was granted MPL 50270, CRP has consulted with existing interests (as required by the EEZ 
Act), Iwi and Imi, the Chatham Islands community and other stakeholders.  Existing interests mainly 
consist of the commercial fishing industry including the Iwi fishing industry.  The nature of this 
consultation and the issues raised during consultation are outlined in the EIA.   

The issues raised during this consultation generally reflect the potential impacts identified by the 
CRP project team in the early stages of project development.  They have all been considered by CRP, 
assessed as part of the impact assessment process and, where relevant, mitigation approaches to 
address them have been incorporated into the project’s design.   

As part of the preparation of this EIA, expert technical assessments have been commissioned by CRP 
to more fully understand the nature of the Chatham Rise environment and the potential impacts 
associated with CRP’s proposed mining operations.  These assessments are appended to the EIA and, 
along with the outcomes of stakeholder consultation, have been used to inform and guide 
avoidance, remediation and mitigation measures.  

The Chatham Rise Environment 

The surface sediments of the Chatham Rise are predominantly an unconsolidated mixture of 
greenish-grey muddy sands and sandy muds containing spatially-varying amounts of phosphorite 
grains and nodules.  The nodules formed about 5 million years ago, and the surrounding sediment is 
the eroded remains of limestones and chalks which are 10 to 20 million years old.  These overlay an 
Oligocene chalk, about 25 million years old.  In shallower parts of the Chatham Rise, away from the 
proposed mining area, outcrops of hard igneous or metamorphic basement rock occur. 

The Chatham Rise lies at the boundary between warm, saline subtropical waters to the north and 
cooler, less saline sub-Antarctic water to the south.  The boundary is known as the Subtropical 
Convergence or Subtropical Front.  Although the surface sea conditions can be harsh, these do not 
influence water movement at the water depths in the proposed mining licence area.  Current 
measurements in the mining licence area indicate that seabed currents tend to be generally oriented 
towards the northwest, southwest and southeast. 

The water chemistry of the Chatham Rise is significantly influenced by the interaction of the water 
masses on either side of the Rise.  The sub-Antarctic waters are enriched in nutrients as they move 
onto the Chatham Rise and this drives productivity in the Subtropical Convergence along the crest of 
the Rise.  There are typically no micro-nutrient limitations in the Chatham Rise’s surface waters and 
trace element concentrations are low as the waters are remote from terrestrial and atmospheric 
sources of contaminants.   
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The physical habitat and the related fauna vary significantly between the flanks, the crest and the 
elevated banks and seamounts of the Rise.  The Chatham Rise ecosystem is characterised by high 
levels of primary production that supports commercially-important populations of demersal and 
deep water fish.   

The main commercial fisheries of the Chatham Rise are hoki, hake, ling, silver warehou and scampi, 
and in deeper waters orange roughy and oreos.  Commercial fishing is focussed on the flanks of the 
Chatham Rise.  Juvenile fish of a number of these species are reported from the crest of the central 
part of the Chatham Rise, although more commonly on the flanks and on the crest west of CRP’s 
mining licence area.  Immature and mature scampi are reported along the entire length of the Rise 
crest, but they are most common east and west of the mining licence area. 

Recent habitat modelling for southern right whales indicates the southern edge of the Chatham Rise 
is probably an important foraging habitat for the whales during summer.  Sperm and pilot whales are 
the whale species most commonly sighted on the Chatham Rise. 

Amongst the wide range of seabirds seen on the Chatham Rise, the magenta petrel (taiko), the 
Chatham petrel and the Chatham albatross are endemic to the Chatham Islands and they are likely 
to use the Rise for foraging or related activities.   

A trophic model of the Chatham Rise has been developed and is represented by 36 key trophic 
groups.  The five most important groups on are (in order): phytoplankton, small demersal fish, 
mesozooplankton, hoki and flagellates. 

Assessment of Potential Environmental Impacts 

The potential environmental impacts on the marine environment and the potential social (including 
existing interests), cultural, economic and positive impacts are identified and assessed in the EIA.   

The potential environmental impacts on the marine environment of CRP’s mining proposal on the 
marine environment of the Chatham Rise are: 

 The immediate mining impacts on the physical environment. 

 Physical impacts of tailings disposal. 

 The impacts of mining and sediment disposal on water and sediment quality. 

 The impacts of mining and sedimentation on ecological and conservation values (including 
loss of benthic habitat and fauna, suspended solids impacts in the water column, 
sedimentation impacts on benthic fauna, impacts on the Chatham Rise and other fisheries 
and impacts on ecological resources with conservation value. 

 Impacts associated with vessel and mining related noise. 

 Vessel lighting impacts. 

 Vessel waste discharges, biosecurity issues and project operational management and risks.   

 Cumulative impacts. 

An environmental risk matrix approach was utilised to assist in ranking the significance of these 
impacts.  The level of environmental risk is usually determined after the application of avoidance, 
remediation and mitigation measures.  The mining system and mining plan have been designed to 
minimise these impacts.  Mitigation is proposed for potential impacts with high or serious 
environmental risk, and in instances where it reflects responsible corporate environmental 
behaviour and industry best practice.   
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This assessment concludes that if mining is conducted according to industry best practice then the 
physical impacts from mining, impacts on water and sediment quality, impacts on commercial 
fisheries (including on the Chatham Rise and at the Chatham Islands), impacts on conservation 
values, noise impacts, vessel waste discharges, biosecurity issues and project operations risks are 
minor, and they are also low to medium environmental risks.   

Potential impacts on seabirds from vessel lighting prior to the application of mitigation approaches 
were assessed as a medium to high environment risk, but following the application of proposed 
avoidance, remediation and mitigation measures the potential environmental risk reduced to 
medium or low.   

The cumulative impacts of CRP’s proposed mining operations have been assessed in the context of 
the historic and current impacts on the Chatham Rise’s ecosystem.  CRP’s proposed mining 
operations will have no cumulative effect on the impacts that have and continue to occur on 
seabirds, New Zealand fur seal numbers or other marine mammals.  Mining will result in cumulative 
impacts on benthic resources on the crest of the Chatham Rise but this loss is proportionally small 
when compared with the area that has been and continues to be affected by fishing activities. 

The remaining potential impacts (the loss of benthic habitat and fauna within the mining blocks, the 
potential impacts of suspended solids near the seabed, and sedimentation impacts on benthic 
habitat adjacent to the mining blocks) remain a high or serious environmental risk even after the 
adoption of proposed mitigation measures.  For this reason, a programme to monitor the actual 
impacts, including the nature and timing of recolonisation of mined areas, is proposed prior to and 
during the initial stages of mining to improve understanding of the actual significance of these 
impacts.   

CRP has also committed to adopting an environmental compensation package as mitigation for the 
loss of benthic habitat and fauna within the mining blocks and sedimentation of benthic habitats 
adjacent to the mining blocks.  

A summary of the impact and environmental risk assessment, in relation to the potential impacts 
associated with CRP’s proposed mining operations, is in Table 1. 

 

Table 1:  Potential impacts and environmental risk after the application of avoidance, remediation 
and mitigation measures. 

Potential impact Assessment of impact 
Potential 
consequence 

Potential 
likelihood 

Environmental 
risk 

Immediate mining 
impacts on the physical 
environment 

Neutral to adverse, 
near-source confined, 
short-term and 
reversible 

Minor Possible Low 

Impacts of mining and 
sediment disposal on 
sediment quality  

Neutral, near-source 
confined, short-term 
and reversible 

- - - 

Impacts of mining and 
sediment disposal on 
water quality  

Neutral, near-source 
confined, short-term 
and reversible 

- - - 
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Potential impact Assessment of impact 
Potential 
consequence 

Potential 
likelihood 

Environmental 
risk 

Benthic habitat and 
fauna loss within the 
mining blocks 

Adverse, near-source 
confined, medium to 
long-term but 
ultimately reversible 

Serious 
Almost 
certain 

Serious 

Potential impact of 
suspended solids in the 
water column near the 
seabed  

Adverse, near-source 
confined (including in 
terms of water depth), 
short-term and 
reversible 

Minor 
Almost 
certain 

High 

Sedimentation impacts 
on benthic habitats 

Adverse, near-source 
confined, medium-term 
and ultimately 
reversible 

Medium 
Almost 
certain 

High 

Impacts on fisheries 
resources  

Adverse, near-source 
confined (i.e., within 
the mining areas), 
short-term and 
reversible 

Medium Unlikely Low 

Impacts on 
conservation values, 
namely marine 
mammals and seabirds  

Neutral to adverse, 
near-source confined 
(i.e., where and when 
mining is occurring), 
short-term and 
reversible 

Minor Unlikely Low 

Impacts on 
conservation values, 
namely cold water 
corals (i.e., separate 
from the loss of benthic 
habitat, including 
corals, within the 
mining licence area) 

Neutral given 
distribution throughout 
the Chatham Rise and 
EEZ.  Locally adverse 
(i.e., within the mining 
area) as assessed in 
relation to benthic 
habitat and fauna loss 

- - - 

Impacts associated with 
vessel and mining 
related noise 

Neutral, near-source 
confined, short-term 
and reversible 

Minor Possible Low 

Vessel lighting impacts  

Adverse, near-source 
confined, long-term 
(i.e., as long as the 
mining occurs) and 
reversible 

Minor to 
Serious 
(depending 
on bird 
species) 

Unlikely 
Low to 
Medium 

Impacts associated with 
vessel waste discharges  

Neutral given 
compliance with 
MARPOL and associated 
regulations 

- - - 
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Potential impact Assessment of impact 
Potential 
consequence 

Potential 
likelihood 

Environmental 
risk 

Biosecurity issues  
Neutral given 
compliance with the 
Biosecurity Act 

- - - 

Project operational 
management and risks  

Neutral given 
compliance with 
relevant rules and 
national and 
international 
regulations 

- - - 

 

Social, Cultural and Economic Assessments 

The Chatham Islanders and existing interests (i.e., commercial fishers, including Iwi commercial 
fishers, and vessels using or transiting through the area) have a direct connection to the Chatham 
Rise and have an interest in the project. 

CRP has consulted with the Chatham Islanders to understand their interest.  Beneficial social impacts 
that CRP is considering include employment opportunities, subsidised fertiliser for Chatham Island 
farmers, educational scholarships, and support of Chatham Island-based ecological improvement 
projects (as part of its environmental compensation for the project).  Other potential social impacts 
include impacts on the Chatham Islands’ fishing industry (including the rock lobster and paua 
fisheries).  These potential impacts have been assessed as being a very low environmental risk.   

Potential impacts on existing interests are directly connected to potential impacts to the fishery 
itself which are considered to be of low environmental risk and provided international and national 
laws are complied with, conflict between CRP’s mining vessel and other vessels will not occur. 

In relation to the economic impacts, the potential adverse environmental impacts are considered to 
be less than minor whilst the positive economic impacts for New Zealand as a whole are high. The 
economic contribution arising from mining of phosphorite during the initial 15 year mining life is 
estimated to be equivalent to New Zealand becoming NZ$900 million richer.  Overall, the potential 
social and economic impacts are considered to be positive.   

Potential impacts on cultural values have been outlined by Ngati Mutunga o Whakekauri (Ngati 
Mutunga) in their draft Cultural Impact Assessment and Hokotehi Moriori Trust (Moriori) in a letter 
to CRP.  Both Ngati Mutunga and Moriori, who claim the Chatham Islands in their rohe, outline a 
range of potential issues that they consider are associated with the proposal.  The issues largely 
revolve around mining approach, potential impacts on the marine environment including fisheries, 
rangatiratanga and economic development opportunities.  These are similar to the issues raised by 
other Iwi, particularly potential impacts on the marine environment and impacts on the broader 
fishery resource.  Ngati Mutunga and Moriori also advise that they wish to receive more technical 
information in relation to these potential impacts and they wish to continue to develop a 
relationship with CRP.  CRP has committed to do so.  

Other positive impacts associated with CRP’s proposed mining operations include reduced 
phosphate run-off and reduced cadmium build up in soils as the result of New Zealand agriculture 
using the phosphorite from the Chatham Rise, an improved knowledge and understanding of New 
Zealand’s marine environment, and increased employment opportunities at the port used by CRP. 
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Mitigation Approaches 

Mitigation approaches to avoid, remedy or mitigate the potential impacts associated with CRP’s 
proposed mining operations include:  

 A mining system designed to avoid and minimise potential impacts. 

 Mining exclusions areas including iceberg furrows and associated benthic communities 
(particularly cold water coral communities) within the mining licence area. 

 Ensuring the mining blocks in any given year, during the first five years of mining, are 
sufficiently separated to avoid sedimentation impacts on other blocks.  Moorings will be 
deployed to monitor the actual impacts of sedimentation. 

 Retention of a green strip (initially 250 m wide, but if sediment deposit is at the seabed then 
between 100 to 150 m will remained effectively uncovered by sediment) in the centre of the 
mining block to improve recolonisation opportunities. 

 Evaluation of the feasibility and viability of creating hard substrate habitat to enhance 
recolonisation. 

 Prior to each deployment of the mining system, a 200 m radius from the mining vessel will 
be checked for marine mammals.  If they are observed within this zone then mining will not 
commence until the area has been clear for a least 30 minutes. 

 Adoption of vessel lighting mitigation strategies to minimise potential impacts on seabirds. 

CRP proposes to implement an environmental compensation package because it is not possible to 
fully mitigate some adverse environmental impacts, specifically the loss of benthic habitat within the 
mining areas.  CRP is still considering how to implement this package, but the concept is based on a 
project-wide mitigation and compensation initiative, either by establishing a standalone trust or 
working with an existing trust with similar goals to those that CRP is seeking.  The trust objectives 
will focus on ecological sustainability and enhancement, preferably in relation to the marine 
environment of the Chatham Rise or the Chatham Islands.  The trust could provide financial support 
to targeted research connected to the potential impacts of CRP’s mining operations.  CRP has 
initiated discussions with several organisations about projects that might address these objectives.  

CRP’s mining operations will be carried out in accordance with environmental management and 
operational procedures, including environmental monitoring, in accordance with the Environmental 
Management and Monitoring Plan (EMMP).  The EMMP and its supporting management plans will 
form CRP’s environmental management system for its mining operations.  The proposed 
environmental management approach is also consistent with the International Marine Minerals 
Society’s Code for Environmental Management of Marine Mining.  Such management processes 
allow for review and refinement of mitigation measures through the life of the project. 

Conclusion 

CRP’s proposed mining system and mining plant are based on utilisation of the best available 
technology and industry best practice.  The overriding aim of the project, from CRP’s perspective, is 
to efficiently recover the available phosphorite resource while minimising potential impacts on the 
environment.  Accordingly, as outlined in the EIA, CRP has carried out an impact assessment in 
relation to its mining proposal.  As a result of this assessment, mitigation strategies, environmental 
management processes, a monitoring programme and an environmental compensation package 
have been defined and are integral parts of CRP’s project.  Therefore CRP’s proposed mining 
operations will achieve the sustainable management purpose of the EEZ Act (section 10) as 
discussed below.  It is also consistent with the Marine Mining Code.   
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Any impacts beyond the mining block will be avoided, remedied or mitigated and the life-supporting 
capacity of the wider Chatham Rise environment will be safeguarded (irrespective of the loss of 
benthic habitat within the mining blocks).  Within the mining blocks, the benthic environment will be 
adversely affected and recolonisation of the seabed, especially for slow growing species such as 
corals, will take some time.  Proposed avoidance, remediation and mitigation measures include the 
provision for mining exclusion areas (e.g., an iceberg furrow area with associated benthic 
communities including cold water corals) and the retention of recolonisation strips within the mining 
blocks, if appropriate.  These measures will not fully off-set the loss of habitat within areas being 
mined and therefore a package of environmental compensation is also proposed.   

Overall, it is considered that the natural resources (excluding mineral resources) of the Chatham Rise 
will be sustained for future generations.  The mining provides for sustainable economic management 
as there are significant positive economic impacts associated with the project, not just for CRP but 
for New Zealand as a whole.  

 




