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Basis of Report 

This report has been prepared by SLR Consulting New Zealand (SLR) with all reasonable 
skill, care and diligence, and taking account of the timescale and resources allocated to it by 
agreement with Taharoa Ironsands Limited (the Client). Information reported herein is based 
on the interpretation of data collected, which has been accepted in good faith as being 
accurate and valid. 

This report has been prepared for Taharoa Ironsands Limited in respect of its application for 
all approvals under the Fast-track Approvals Act 2024 for the Central and Southern Blocks of 
the Taharoa Ironsand Mine. The Panel appointed to consider the application for the Central 
and Southern Blocks Mining Project may rely on this report for the purpose of making its 
decision under the Fast-track Approvals Act 2024. 

This report has been prepared in accordance with the Environment Court’s Code of Conduct 
for expert witnesses, contained in the Environment Court’s Practice Note 2023. The authors 
of this report agree to comply with the Code of Conduct, and confirm that unless otherwise 
stated, the issues addressed in this report are within the area of expertise of the authors. No 
material facts have been omitted that might alter or detracted from the opinions expressed in 
this report. 

SLR disclaims any responsibility to the Client and others in respect of any matters outside 
the agreed scope of the work. 
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Executive Summary 

Taharoa Ironsands Limited is applying for all resource consents and permissions to 
undertake ironsand mining operations in the Central and Southern Blocks at the Taharoa 
Mine (Site). Mining operations include extraction and processing of ironsand, loading of the 
refined product onto ships, bulk earthworks, mining above and below the water table, 
damming, diversion and take of water and all associated activities.  

An ecological survey of the Central and Southern Blocks of the Taharoa C Block (the Site) 
was conducted to provide information on values and potential effects of the Taharoa 
Ironsands mining operation, to support an application for all necessary approvals for 
ironsand mining operations under the Fast-track Approvals Act 2024.   

Field surveys were carried out over the summer of 2021-22 during which all vegetation and 
habitats across the Site were described and classified. More recently, up-to-date aerial 
photographs have been analysed for changes since the field work was completed. Wetlands 
were identified, classified and assessed against the National Policy Statement for 
Freshwater Management definitions. The extent of threatened and naturally uncommon 
ecosystems was mapped and pest plant distribution was recorded.   

A total of 39 vegetation types were identified. More than 380 ha (~44%) of the Site was bare 
sand or very sparsely vegetated, while in the south there was large areas of kikuyu-
dominated pasture overtopped with knobby clubrush, tree lupin and marram grass. An 85 ha 
area of pine forest is located in the east of the Site adjacent to Lakes Rotoroa and Numiti.   

There are three Naturally Uncommon ecosystems present within the Site being active sand 
dunes, stable sand dunes and lake margins. Active and Stable Sand Dunes are restricted to 
a relatively narrow band along the coastal fringe, while the Lake Margins ecosystem borders 
Lakes Numiti, Rotoroa and Taharoa.   

Nine pest plants or problem plants were identified and some require control under provisions 
in the Waikato Regional Pest Management Plan.   

A number of potential wetlands were investigated during the survey and of these, 17.54 ha 
were identified as meeting the National Policy Statement on Freshwater Management 
definition of Natural Inland Wetland. Wetlands included lacustrine and riverine wetlands, as 
well as palustrine swamps, seepages and shallow water wetlands.   

The majority of these wetlands are seepage wetlands located in the southern part of the Site 
which are dominated by exotic species, and lake margin wetlands in the east, close to Lakes 
Numiti, Rotoroa and Taharoa, which are typically dominated by raupō. The seepage 
wetlands have formed in depressions or seepage areas that are a result of previous and 
current mining activities or are fed by seepage water from overburden dewatering activities. 

An assessment of ecological value and effects was carried out using the method detailed in 
the EIANZ Ecological Impact Assessment Guidelines.  Ecological values for vegetation and 
habitats within the Site ranged from negligible to very high with the majority being of 
moderate ecological value.  

The assessment of ecological effects has concluded that in general the level of effect of the 
proposed mining operations on wetlands (and their extent), vegetation and habitats will be 
low provided the following measures to avoid, minimise, or remedy the effects of the mine 
are put in place:  

• Establish and maintain a clearly fenced or delineated mining exclusion zone 
extending 100 m inland of Mean High Water Springs;  
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• Develop a pest plant management plan to detail a programme for the entire Site to 
reduce the impact of pest and problem plants on sensitive habitats such as dunes 
and wetlands, and ensure machinery entering the site is cleaned and 
decontaminated;  

• Develop a natural wetland management plan for the retained wetlands which should 
include the following measures:  

o A plan to fence and/or maintain vegetated wetland buffers around retained 
natural wetlands on the Site which should be a minimum of 30 m wide  

o A planting maintenance and weed control programme for wetlands and their 
buffers  

o Pest animal control, focussing on rats, possums and mustelids and protection 
during the nesting season in accordance with the pest management 
recommendations in the Natural Inland Wetland and Buffer Management Plan. 

• Develop a lake margin wetland monitoring programme which should include: 

o Baseline monitoring of the extent and health of the raupō and flax wetlands on 
the margins of Lake Taharoa adjoining Central and Southern Block within the 
months of February and March following the commencement of the consents; 

o Repeat monitoring every 5 years;  

o Set a lake level of 9.6 m to trigger the following: 

• Monitoring and reporting on the extent and health of the raupō and flax 
wetlands if the level of Lake Taharoa is less than 9.6 metres for a continuous 
30 day period;  

• If effects are found, and they relate to the mine water take, review and update 
the Lake Level & Water Management Plan to identify mine management 
measures/responses that can be implemented to address the adverse effects. 

• Establish and plant (or maintain existing) 30 m buffers within the Site around 
perennial water bodies, and ensure that kanuka and manuka stands are included 
within these exclusion areas and that kanuka and manuka are planted in the wetland 
buffer plantings. 

• It is recommended that the measures to mitigate impacts on biodiversity values 
outlined above are included into an overall site Ecological Management Plan, or part 
of a broader Environmental Management Plan, as there are a number of crossovers 
between the actions for wetlands, vegetation, dunes and fauna.  

Approximately 4.25 ha of moderate-value natural wetland will be removed as part of the 
mining operation. The loss of these wetlands cannot be avoided, minimised or remedied if 
mining operations are to proceed at the location of these wetlands, and as such, offsetting or 
compensation are recommended, if no net loss of biodiversity values is to be achieved.  

Creating new wetland habitat is recommended as the best option for offsetting. The Tonkin & 
Taylor Biodiversity Compensation Model was used to recommend that 8.3 ha be set aside to 
create a new wetland.  This is considered an appropriate quantum for an offset because it 
allows for up to 10% net gain of biodiversity value and a 3% discount rate. Wetland creation 
at this site is highly achievable and with good management and could be well established 
within 6 years because work can begin before mining of other wetlands on the Site takes 
place, which means there will be a very limited delay between the impact on surrounding 
wetlands and the offset being achieved.  
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The measures set out above have been incorporated into the proposed conditions of 
consent  
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1.0 Introduction 

Taharoa Ironsands Limited (TIL) operates an ironsand mining operation at Taharoa on the 
west coast of the North Island, south of Kawhia Harbour. TIL is seeking new resource 
consents to continue the existing ironsand mining operation, concentration, and 
processing facilities at the Central and Southern Blocks of the Taharoa Mine and to enable 
the export of titanomagnetite from the Port of Taharoa. 

SLR was engaged to undertake assessments of the potential ecological effects of the 
proposed continuation of the mining operation. This report provides an Ecological Impact 
Assessment (EcIA) for terrestrial vegetation and wetlands. 

1.1 The Site 

The area of interest within the Taharoa Ironsands Mine (the Mine) considered in this 
assessment is the Central and Southern Block of Taharoa C Block displayed in Figure 1. 
That is, the part of Taharoa C Block south of Mitiwai Stream. In addition, it is our 
understanding that there is no intention to mine the area below the escarpment at the 
southernmost end of the site or south of the Waiohipa Stream and this area was not 
surveyed in detail.    

 

Figure 1: Taharoa Mine (Central/Southern Block) location 
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2.0 Methods 

2.1 Terrestrial vegetation and habitats 

Vegetation was mapped for the entire Site using aerial photography and walkthrough 
surveys over multiple visits. Vegetation was described and classified using the system 
developed by Atkinson (1985) which expresses cover of dominant or characteristic species 
to describe the vegetation composition, coupled with structural class. While the naming 
conventions described by Atkinson (1985) were used, cover was estimated rather than 
measured using plots. In most cases vegetation types were kept relatively broad so that 
large areas were incorporated.   

Two sets of aerial photography were used during this process: The Waikato 0.3m rural aerial 
photography from 2016-2019 sourced via ESRI, and the Google Earth imagery from March 
2021. The mine site is highly dynamic and even 2021 imagery was not completely accurate. 
A third set of aerial photography, taken in early 2025, was viewed during the preparation of 
this report and there is no significant difference in the extent of wetlands or native vegetation 
types.   

Vegetation types were mapped into GIS and the total area of each type was calculated.   

2.2 Wetlands 

All potential wetlands were surveyed using the same methodology as other vegetation types 
except where it was not obvious that the vegetation was dominated by hydrophilic species, 
or the extent of a wetland was not clear. This approach is consistent with the Wetland 
Delineation Protocols (MfE 2020) which include a Rapid Test which allows experienced 
ecologists to identify wetlands based on the clear dominance of hydrophytic plant species. 
Where it was not clear whether a wetland qualified as a Natural Inland Wetland, wetland 
plots were established following the Wetland Delineation Protocols.  Where the boundaries 
of wetlands were not apparent on aerial photographs the boundaries of the wetland were 
walked with a handheld GPS unit with accuracy of around +/- 5m. This was considered the 
only practical way to define the wetland edge as plots or transects would have taken 
considerably longer, and given little or no extra definition, especially where wetland edges 
are irregularly shaped.   

Some of the more established ponds were assessed, and information on vegetation 
composition was collected, however many other ponds across the site were not considered 
as they were being actively managed for water storage or other purposes, or were transient 
ponds fed by rain or groundwater that will disappear as mining operations evolve around 
them.  

Wetlands were mapped onto GIS and the area of wetland within the mine boundary was 
calculated. Each wetland was classified using the system described by Johnson & Gerbeaux 
(2004) and their ecological features, vegetation and landform were summarised.   

2.3 Assessing the level of ecological effect 

The assessment of the level of effect on ecological values associated with the mining 
operation follows the Environmental Institute of Australia and New Zealand (EIANZ) Impact 
Assessment Guidelines (Roper-Lindsay et. al., 2018). An ecological effect is any change in 
the ecosystem, it’s including its biotic and abiotic parts or it’s ecological processes, either 
positive or negative, caused by the activity being proposed. 

The following steps were used for this assessment: 
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3.0 The Existing Environment 

For the purposes of the RMA (and this ecological assessment), an application to renew 
regional resource consents cannot take into account the effects of ongoing activities 
undertaken under the existing regional consents (because they are expiring).  

The existing environment includes the state of the site at the completion of all activities 
under the existing consents, including rehabilitation and site closure.  

The Central and Southern Blocks of the Taharoa C Block have been extensively modified by 
ironsand mining and landcover change since the early-1970s. Examination of historic aerial 
photography shows that prior to that time almost the entire Site was mobile sand dunes with 
only pockets of vegetation. Mining has resulted in significant changes to the landform, 
including creation of hollows and swales which have subsequently developed into wetlands.  

The introduction of exotic grasses and other vegetation has stabilised the dunes and 
stopped the natural process of sand mobilisation and dune formation. The Wainui Stream 
was dammed early in the life of the Mine, raising the level of Lake Taharoa and altering the 
marginal habitat of the lake and the characteristics of the stream.  

The existing environment against which effects were assessed: 

• Includes the impacts of the past mining operations including any previous vegetation 
clearance, landform change and alteration of hydrology i.e. it can be assumed that 
mining has historically occurred on the site (as explained above) and that the 
features of the site have changed as a result; 

• Excludes the water take and discharges authorised by the expired consents (being 
the consents TIL is seeking to replace); 

• Has had the dam on the Wainui Stream removed and water levels in the Taharoa 
lakes returning to their natural levels, but the vegetation and habitats on the lake 
margins are those adapted to the higher levels associated with the expired consents; 

• Includes margin wetlands that are of a similar extent to those which currently exist.  
Based on historic aerial photographs, we understand that the marginal wetlands prior 
to TIL’s current mining activity (and the dam being installed) were as extensive as 
they are now.  It can therefore be assumed that they will remain similar if mining were 
discontinued.  

• Includes flora and fauna accustomed to regular disturbance from mining activities 
(i.e. the environment is resilient); and 

• Includes a land surface that has been rehabilitated according to the Site 
Rehabilitation Plan1 and final Site Closure Plan (prepared six months prior to site 
closure).  Rehabilitation would have been progressively implemented and the last of 
the stabilisation and rehabilitation would have been completed in the lead up to site 
closure (as the Mine would have only recently stopped mining activity).   

Although it is uncertain precisely what that environment will look like or what will be specified 
in the final Site Closure Plan that is prepared in the lead up to actual site closure, a general 
understanding can be obtained based on assessment of the current environment, the 
existing and proposed operations and the conceptual Site Closure Plan and the current 
Landscape Rehabilitation Plan1.. In all likelihood the Site would contain planted rehabilitation 

 

1 Taharoa Ironsands Landscape and Rehabilitation Plan dated July 2019 
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species, which to date have been the exotic marram grass and tree lupin, with parts only 
recently being planted.   

4.0 Results 

4.1 Terrestrial Vegetation and Habitats 

Although the ecological features and values of the Site at the time of the survey do not 
represent those of the existing environment as it is described above, they are essential in  
providing an understanding of what the existing environment might actually look like from a 
terrestrial ecology perspective.  

In total, 39 vegetation types were described within or adjacent to the Site. Maps of the extent 
of each of these types are included in Figure 2 and Figure 3 below and each type is 
described in Table 7.  

The majority of the Site is very sparsely vegetated or bare sand (Type 17) which at the time 
of survey covered just over 380 ha and included all the active mine areas and tailings cells. 
These areas were mostly devoid of vegetation but there were very sparse patches of plants 
such as sand sedge2, marram grass and tree lupin. These are the areas which are to be 
assessed as if they had been recently rehabilitated.  

In the south (where mining has not occurred for some time and where rehabilitation planting 
has occurred, the vegetation was generally kikuyu-dominated pasture overtopped with 
various amounts of knobby clubrush, tree lupin, and in some areas, marram grass (Type 2, 9 
& 13). Several wetlands were also present in this southern area (see Section 4). In the east 
a large area (approximately 85 ha) of pine forest buffered the active tailings cells from Lakes 
Taharoa, Numiti and Rotoroa. Adjacent to Lake Taharoa there was an approximately 80 ha 
area where pine forest was harvested in around 2018 (Type 25). This area has re-grown in 
wilding radiata pine which was dense in some areas, although in others it was pasture or 
lupin dominated.   

The Wainui Stream flows southwest from Lake Taharoa and enters the sea just north of the 
main export stockpile area, pumping plant and administration area. A large area of wetland 
is situated adjacent to where the stream leaves the lake, and wetlands dominated by raupō 
fringe the stream right down to the dam.  

North of the Wainui Stream, to the main access road, was almost all active mine site or 
processing area where the dominant cover was bare sand and patchy lupin, inkweed, 
marram, and knobby clubrush (Types 17 & 36). This area had numerous ponds and 
channels which are used in the mining process or to manage stormwater. A few of these had 
developed patches of raupō. North and west of the main access road was mostly being 
actively mined in late 2021 and the area between there and the main gate had been mined 
in the last two or three years. Again, a few ponds and depressions were located in this area, 
and some included marginal wetland vegetation (see Section 4).  The current Site conditions 
are similar to that described above, but with more extensive mining across the entire Central 
Block. 

The Mitiwai Stream marks the northern edge of the Site. It flows through a steep-sided gully 
which is vegetated in pine, pasture and pampas.     

 

2 Note that common names are used throughout the text and corresponding botanical names can be found in 
Appendix A. 
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Along the coastal fringe there is a strip of active foredune dominated by Spinifex (Type 18) 
with a more stable, vegetated area on the back of the foredune (Type 19) where knobby 
clubrush dominates. 
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Figure 2: Vegetation Types in the northern half of the Site. 
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Figure 3: Vegetation types in the southern part of the Site. 

 







Taharoa Ironsands Limited 
Ecological Impact Assessment for wetlands and terrestrial 
vegetation 

13 October 2025 
SLR Project No.: 850.V15262.00001 

SLR Ref No.: Terrestrial Ecology Report 2025 
FINAL 20251013 (903689075.4)(904101162.1) 

 

 13  
 

4.2.1 Active sand dune 

Historically the majority of the Site was active sand dune, which are those dunes on which 
sand is being actively moved by wind, or there is the possibility that dry, exposed sand may 
be susceptible to further wind action (Hesp 2000). The extent of active dunes on the Site has 
been considerably reduced by human activity and is now restricted to a narrow strip of 
between 20 and 50 m wide along the whole length of the beach. The tailings cells where 
recent deposition has occurred after the titanomagnetite has been removed from the raw 
product also comprise sand susceptible to wind action, however they are constantly being 
moved and changed by heavy machinery as part of the mining process and are not naturally 
functioning dune ecosystems. In total there is approximately 3.4 ha of active sand dune 
within the Site along the coastal fringe, although there is additional area of dune system 
outside the property boundary. There are also active sand dunes south of the Waiohipa 
Stream at the southernmost end of the Site (around 12.5 ha) which will be unaffected by 
mining operations.  

Photo 1: Active sand dune adjacent to the active Taharoa Mine Site 

 

4.2.2 Stable sand dune 

Stable sand dunes are those that are vegetated and no longer subject to windblown sand or 
coastal processes. Prior to human disturbance, Taharoa C Block was active sand dune 
which has now been at various times mined and then stabilised through planting of mostly 
exotic vegetation. These highly modified dunes cover most of the Site, but they have been 
highly modified.  While they are made up of sand, they no longer have the landform or the 
vegetative cover typical of either active or stable sand dunes. There are areas of less 
modified stable dune along the coast, but it is very difficult to define the edge of the natural 
dune system against the modified dune system. 
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Photo 2: Stable sand dune 

 

4.2.3 Lake margins 

Lake margins were considered Vulnerable by Holdaway et. al. (2021). At Taharoa, the lake 
margin ecosystems comprise raupō-(harakeke) reedland with a few areas of lower turf 
vegetation or Isolepis prolifera, and submerged macrophytes in deeper water. The majority 
of the lake margins are outside of Taharoa C Block and will not be directly impacted by 
mining works but may be indirectly affected by lake level changes. These areas are subject 
to regular water level fluctuations associated with natural variations in lake level and the 
normal operating range that has resulted from the current water take regime (which would 
cease at the expiry of the existing consents3and may change as a result of the new 
consents).  

 

3 Condition 3 – WRC Consent No. 100905, Condition 4 – WRC Consent No.100906 
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4.4 Pest plants 

The incidence of pest plants, namely those listed in the Waikato Regional Pest Management 
Plan (RPMP, Waikato Regional Council 2022), is relatively low at Taharoa, as follows:  

4.4.1 Arum lily 

Arum lily (Zantedeschia aethiopica) was only observed along the Mitiwai Stream but may 
occur elsewhere. Arum is particularly problematic in shaded wetlands where it can exclude 
indigenous plant species and come to dominate. It is listed in the RPMP as a wetland site-
led plant: there is a requirement to inform Waikato Regional Council of its presence but there 
is no obligation to control it unless it is close to a wetland on a neighbouring property.  

4.4.2 Blackberry 

Blackberry (Rubus fruticosus agg.) is relatively common in pasture and logged pine areas at 
Taharoa. It poses very little threat to sensitive areas but like Arum it is listed in the RPMP as 
a wetland site-led plant and the same rules apply.  

4.4.3 Gorse 

Gorse (Ulex europaeus) is present throughout the Site but nowhere was it particularly 
prevalent. Gorse is primarily a weed of pasture and waste areas and is not a particular threat 
to the sensitive habitats at Taharoa. Like pampas, gorse is listed as a Sustained Control pest 
plant in the RPMP and there is a requirement to completely remove it from quarries. 

4.4.4 Pampas 

Pampas (Cortaderia selloana) grass occurs throughout the Site but is not dense except in 
the north of the Site around the Mitiwai Stream (vegetation type 16 & 32) where it is the 
dominant plant. The prevalence of pampas may be limited because of browsing by the wild 
cattle and horses on the Site. Pampas is a Sustained Control pest plant in the RPMP rules 
which apply to quarries. The Mine fits within the definition of a quarry included in the RPMP 
and any pampas on the Site must be destroyed under rule PAM-1.  

4.4.5 Reed sweetgrass 

Reed sweetgrass (Glyceria maxima) is a wetland and riparian weed which forms dense 
swards, excludes indigenous species, and occupies what would otherwise be open water 
habitat. It was noted at the lower end of Wainui Stream and in some of the wetlands in the 
south of the Site but may occur elsewhere. Like Royal Fern it is listed in the RPMP in the 
Site-Led category for wetlands. There is no obligation to control this species unless it is 
close to a wetland on a neighbouring property (Rule WET-3).  

4.4.6 Royal Fern 

Royal fern (Osmunda regalis) is a very invasive wetland fern that can spread to dominate 
wetlands and exclude indigenous species. It is common in the wetlands at the northern end 
of Lake Taharoa but was only observed at one location within the Taharoa Ironsands 
boundary which was in Wetland 14 on the southern side of the Wainui Stream (Photo 4). 
Royal Fern is listed in the RPMP in the Site-Led category for wetlands. There is no obligation 
to control this species it unless it is close to a wetland on a neighbouring property (rule WET-
3).  
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Photo 4: Royal fern in Wetland 14 

 

4.5 Species requiring management in certain locations 

The following species are also present at Taharoa and although they do not have legal 
status as pest species and there is no obligation to control them, they can present problems 
in certain ecosystems.  

4.5.1 African boxthorn  

African boxthorn (Lycium ferocissimum) was observed along the coastal fringe as well as 
along the Mitiwai Stream, in pasture in the north-eastern part of the Site, and close to Lake 
Taharoa in vegetation type 25. It is not listed in the RPMP but can spread to dominate dune 
habitats and should be controlled.  

4.5.2 Marram 

Marram grass (Ammophila arenaria) has been used as part of the site rehabilitation 
programme at the Mine and is common throughout the Site. It is not a pest plant, but it is 
considered a weed on sand dunes where it can exclude the native kōwhangatara (spinifex) 
and modify the shape of the foredune. It is therefore recommended that Marram is controlled 
within the coastal dune fringe but it is acknowledged that it is one of the few species that can 
be used to restablish vegetation after mining and that the Land Management and 
Rehabilitation Plan under the existing consents provides for its use in site rehabilitation. 

4.5.3 Tree lupin 

Like marram, tree lupin (Lupinus arboreus) has been used to rehabilitate parts of the Mine, 
but the characteristics that make it suitable for that role, also make it weedy in the wrong 
places. In stable dunes, lupin can form dense stands and exclude species like kōwhangatara 
and pōhuehue, and in those areas it should be controlled.  

4.6 Wetlands 

In total 17.54 ha of natural inland wetlands (as defined in the National Policy Statement for 
Freshwater Management 2020 (NPS-FM)) were identified on the Site. There is a much 
larger area of wetland outside the boundary but nearby (Figure 4). These adjacent natural 
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wetlands generally comprise raupō-dominated lacustrine and palustrine wetlands on the 
margins of Lakes Taharoa, Numiti, Rotoroa, and Rototapu but there are also areas of 
coastal seepage at the mouths of the Mitiwai and Wainui streams and in the south of the 
Site.  

The wetlands within the Site are described in Table 9, along with the method used to identify 
them and delineate their boundaries. Many of the wetlands within the Site have been 
induced as a result of mining activity over the years, although some are modified natural 
wetlands. This is the case with all the wetlands on the margins of the lakes, as well as a few 
others.  It is acknowledged that when considering the ‘existing environment’ a few of the 
induced wetlands may not exist or would be significantly changed in the conceptual 
environment where TIL’s existing consents have expired, mining under those consents has 
ceased and the Site has been rehabilitated. 

The mining operation uses and re-uses a large quantity of water and there are a number of 
storage ponds within the Site, as well as stormwater detention ponds. For the most part 
these were excluded from the wetland assessment because they are artificial waterbodies. 
However, a few sites (Sites 1, 3, 4, 26, 27, 28, 29) were assessed because of the presence 
of hydrophytic plant species, but because many of them are maintained and managed as 
part of the mining operation for water storage, retention or treatment, they cannot be 
considered natural wetlands under the NPS-FM definition.   
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Figure 4: Wetlands within and immediately adjacent to the Site. 
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Photo 5: Carex virgata sedgeland in Wetland 12 

 

 

Photo 6: The southern part of the Site (Vegetation Type 2) showing wetlands in the 
right foreground and left midground 
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5.0 Ecological Values  

An assessment of ecological value, consistent with the EIANZ guidelines (Roper-Lindsay et. 
al. 2018), is provided in Table 10 (terrestrial habitats) and Table 11 (wetlands). Terrestrial 
vegetation types and wetlands were grouped for assessment. Ecological values range from 
Negligible for the actively mined areas to Very High for dune habitats and some wetlands.  

With the exception of the most recently mined areas, in the conceptual state of a recently 
closed Site, the terrestrial habitat on the rest of the Site holds at least moderate ecological 
value. This is in part because of the connectivity of the Site and its size, but also because it 
supports a range of Threatened and At-Risk bird species, and Critically Threatened long-
tailed bats utilise parts of the Site. The scale of assessment is important: the terrestrial 
habitats were generally assessed in large units or areas, which better capture landscape-
level Diversity and Pattern, and consider the influence of scattered Threatened species, in 
the Rarity and Special Features criterion. The wetlands were grouped into logical 
groups/clusters, but small sites are less likely to exhibit diversity or be representative. In 
these cases, the Ecological Context criterion remains very important. For example, the 
‘Eastern wetlands’ group (Wetlands 9, 10, 11, 16) may be of low value individually, but they 
are situated within a wider area of at least moderate value.  
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6.0 Ecological Impact Assessment  

6.1 Assumptions 

6.1.1 Existing avoidance and mitigation measures 

TIL’s existing resource consents include conditions relating to the avoidance or mitigation of 
effects on the natural environment. These and other controls have been incorporated into 
the Mine’s operational management plans and have been carried through to the proposed 
conditions for the new consent. In summary, these controls are as follows: 

• Mining operations shall not be undertaken within 100 metres of the Mean High-Water 
Springs (MHWS) and not closer than 30 metres from any perennial water bodies or 
any retained natural inland wetlands. These exclusions are mapped in Figure 5. 

• An Erosion and Sediment Control Plan must be developed and appropriate sediment 
controls must be in place to ensure that sediment losses to natural waterbodies is 
minimised.  

• Buffers around perennial water bodies and natural inland wetlands are to be planted.  

• Minimum lake level requirements. 

• A requirement to rehabilitate the Site following the cessation of mining activity. 

There are also several areas reserved from mining which are of some significance, including 
to the landowners (Figure 5). These areas will not be mined and are either fenced or in the 
process of being fenced. 

These avoidance and mitigation measures have been considered in the following effects 
assessment. 

6.2 Actual and potential effects 

The adverse effects on wetlands and terrestrial vegetation are outlined below, along with an 
assessment of their likelihood and the anticipated timeframe over which it would occur. This 
assessment takes into account the existing environment, as well as the proposed avoidance 
and mitigation measures outlined above, which form the baseline for this assessment.  
Further recommended mitigation measures are proposed as a result.   
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Figure 5: Exclusion areas. 
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6.2.1 Removal of all vegetation within the mining footprint 

The mining process involves the stripping of any vegetation from the area to be mined, 
removing any topsoil, and then excavating the ironsand, resulting in complete loss of habitat 
in all mined areas. However, it is worth noting that the Central/Southern area of Taharoa C 
Block is a young environment because it has all been mined previously and has been a 
highly modified, human-induced environment since mining began in the 1970s. A total of 463 
ha of negligible value habitat and 344 ha of moderate value habitat will be removed as part 
of the application.  

This effect is certain and can be considered medium term because of the length of time it 
takes to mine, re-fill the pit with sand, and then rehabilitate the new surface.  

In the moderate value habitat there are At-Risk and Threatened species, but the habitat is 
otherwise of low value as it is generally dominated by exotic species. Appropriate habitat for 
these fauna will be progressively restored as the compartments are mined and rehabilitated. 
Upon closure, the Mine will be rehabilitated into a mix of indigenous landcover and 
productive land use which will result in a long-term net benefit. The magnitude of this effect 
is considered moderate, given the presence of a large amount of similar habitat in the wider 
landscape and the relatively temporary nature of the effect.  

6.2.2 Potential to damage dune vegetation 

Dune vegetation could potentially be damaged or destroyed by mining operations, including 
where it extends beyond 100 m. However, a clearly marked 100 m buffer is proposed to 
protect the majority of this vegetation. The existing indigenous dune vegetation strip has 
been maintained adjacent to mining activities since the 1970s and the buffer is well 
respected by the current operators so this potential adverse effect is considered unlikely, 
and the timeframe of any effect would be short term. 

6.2.3 Loss of wetlands 

Several wetlands within the Site are proposed to be completely removed. These are 
Wetlands 5, 6, 7, 17, 20, 23 & 25 (Figure 6, Table 11) which are well established wetlands of 
moderate ecological value, some of which appear to have been induced by the landform left 
by historic mining of this area. Mining in these areas will result in the loss of 4.25 ha of 
moderate value wetland habitat. The magnitude of this effect is considered to be Very High 
given the complete removal of these sites.   

Wetlands 9 – 11, 16, and 21, and the lake shore and Wainui Stream wetlands are to be 
retained with a 30m planted buffer. Wetland 15, which is also included in the southern 
wetlands group in Table 11, and will be protected by the 100 m coastal buffer and therefore 
retained.  
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Figure 6: Impacted Wetlands. Sites in orange will be removed as part of mining 
operations 
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6.2.4 Potential to alter hydrology of retained wetlands 

Mining operations close to wetlands could potentially impact wetland hydrology by 
intercepting and diverting ground or surface water sources. This is a particular risk for mining 
operations which are below the water table. The Williamson Land and Water Advisory 
Assessment of Groundwater Effects (2025) has identified which wetlands are connected to 
groundwater (Table 12) as well as modelling potential groundwater drawdown as a result of 
mining activities. This assessment shows significant drawdown of groundwater in the vicinity 
of the wetlands west of Lake Taharoa (being wetlands 12, 13, 14 & 21) during mining of the 
Southern Block which could see a 1 – 3 m drop in groundwater over a period of six months 
or more. This level of change in hydrology could fundamentally alter these wetlands, either 
by causing them to completely dry up (because they lose their primary water source), or by 
changing the water regime (including the duration and timing of inundation) such that the 
plant communities and habitat values are adversely affected.  

Potential adverse effects on these wetlands will vary depending on the actual drawdown, the 
influence of surface water on these wetlands and amount of drying that occurs but could 
include a decline in habitat quality for wetland flora and fauna, a change in vegetation type to 
a different wetland type or dryland vegetation, or promotion of invasive species adapted to 
fluctuating or drier conditions. 

There is some uncertainty over whether wetlands 8, 9, 11, 15, and 16 are connected to 
groundwater or are perched and they will need to be carefully monitored once mining starts 
and any adverse effects managed appropriately (as further discussed below). The wetlands 
adjacent to the lakes which are affected by the fluctuation in the lake operating level and 
those in the south which are not connected to groundwater are not expected to be affected 
by groundwater drawdown.  

The extent to which groundwater drawdown will impact the wetlands is unclear (because the 
effects vary, as explained above) but all of these sites are dominated by obligate hydrophyte 
species, meaning that they are more likely to be susceptible to drying than species that have 
a greater tolerance to upland (dry land) conditions. If there is even a moderate level of drying 
in these wetlands such that they lose their current standing water regime, or are dry for 
extended periods, we would expect to see a change to at least a different vegetation 
composition, complete loss of wetland habitat in marginal areas, loss or reduction of some 
functions such as nutrient cycling, carbon sequestration, and primary production, and 
reduced habitat value for indigenous fauna. The level of effect for these changes would be 
dependent on the amount of drying that occurs and with the current level of information this 
appears likely to be substantial. Without management, the magnitude of adverse effect is 
expected to be high.  

However, a small amount of change in groundwater levels may be acceptable provided there 
is only a minor shift away from the status quo and changes to the wetlands are minimal. It is 
very difficult to set a trigger point for what constitutes an acceptable level of change without 
doing some monitoring of each wetland and this is our recommendation. From monitoring of 
the current hydrological conditions of each wetland prior to mining, a trigger for the 
implementation of mitigation measures could be set, based on the natural seasonal 
fluctuation in water level. 
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of the vegetation. However, this effect will be avoided by the 30 m buffer along perennial 
water bodies, the buffer around the retained wetlands, and the sediment controls explained 
above. Some wetlands (12, 13, 14, 21, & 22) are also protected by reserved areas. The 
timeframe of this potential effect is likely to be short term and of negligible magnitude.  

6.2.6 Pest plant invasion 

All indigenous habitats within and adjacent to the Mine footprint are susceptible to invasion 
by pest plant species. Dune vegetation and wetlands are particularly sensitive to pest plants 
which have the potential to alter the structure and composition of the vegetation by excluding 
native species, resulting in loss of ecological value. Mining activities have the potential to 
further spread pest plants that are already present in the site but given the weedy nature of 
the site and the presence of other dispersal methods such as livestock and birds, the 
magnitude of this effect is considered very low.   

6.3 Unmitigated Level of Effect 

An assessment of the effects of the mining activities on each component of the Site is 
provided in Table 13 for terrestrial habitats and Table 14 for wetland habitats. The tables 
include an outline of the likely effects of the mining operation on each component, the 
magnitude of the effects and the overall level of unmitigated effect. The anticipated level of 
effect has been assigned based on the EIANZ guidelines but applying professional 
judgement and sense checking. Options to avoid or mitigate these effects are discussed in 
Section 6.4 below. 
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With the recommended mitigation options properly implemented, the overall effect of the 
proposed mining operation on vegetation and the majority of wetlands will be low. However, 
the current plan is likely to result in the complete loss of 4.25 ha of moderate value wetland 
habitat that cannot be avoided, minimised or remedied and represents a residual adverse 
effect for which ecological offsetting or compensation needs to be considered if an overall 
low level of effect or a net gain is to be achieved. An offsetting approach is detailed in 
Section 6.6 below.  

6.6 Offsetting residual effects 

The proposed offset method is to create wetland habitat within Taharoa C block, most likely 
around the artificial pond at Site 27 and in the surrounding area. This area is outside of an 
anticipated mining pit , has potential for suitable hydrology to be established, and is close to 
the high value habitat of Lake Taharoa and Wetland 21. However, this site is subject to 
groundwater drawdown from mining activities and may need to be supplemented with water. 
The final offsetting site will be confirmed once consent has been granted and detailed mine 
planning has been further advanced. 

6.6.1 Biodiversity offsetting principles 

For a mitigation action to be considered an offset it must meet certain principles. Various 
versions of these principles have been published for New Zealand and elsewhere (e.g. NZ 
Government 2014, Maseyk et. al. 2018) but the most recent are in the National Policy 
Statement for Indigenous Biodiversity (NPS-IB). The principles from the NPS-IB are 
summarised below. 

1) Adherence to effects management hierarchy: Offsetting is only appropriate after steps to avoid, 
minimise, and remedy adverse effects have been sequentially exhausted.  

2) Biodiversity offsetting is not appropriate if: A net gain outcome for biodiversity values cannot 
be achieved and adversely impacted biodiversity values will be permanently lost. 

3) Net gain: Biodiversity values that are lost from the proposed works are counterbalanced and 
exceeded by the proposed offsetting. This results in a net gain for biodiversity values when 
compared to what is lost. 

4) Additionality: The proposed offset achieves biodiversity gains above and beyond what would have 
occurred without the offset. 

5) Leakage: The design and implementation of the proposed offsetting avoids displacing activities that 
are harmful to indigenous biodiversity to other locations. 

6) Landscape context: Biodiversity offset actions are undertaken only when this will result in the best 
ecological outcome. These actions consider the landscape context of both the impact and 
compensation site, interactions between species, habitats, ecosystems, spatial connections, and 
ecosystem function. 

7) Long-term outcomes:  Biodiversity offsets are managed to ensure they last as long as the impacts 
and preferably in perpetuity. 

8) Time lags: The delay between indigenous biodiversity impacts and gain or maturity of indigenous 
biodiversity at the offset site is minimised so that the calculated gains are achieved within the 
consent period. 

9) Science and mātauranga Māori: The design and implementation of a biodiversity offset is a 
documented process informed by science and mātauranga Māori where available. 

10) Stakeholder participation: Opportunity for the effective and early participation of stakeholders is 
demonstrated for when planning for biodiversity offsets. 
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11) Transparency: The design, implementation, and results of a biodiversity offset is communicated 
to the public in a transparent and timely manner. 

6.6.2 Recommended offset actions 

It is recommended that the loss of wetland habitat is offset by creating wetland habitat 
elsewhere in the Site, and that work on wetland creation starts before the wetlands are 
damaged or destroyed. We consider that this approach can meet all the principles of 
biodiversity offsetting outlined in the NPS-IB.  We recommend that a wetland creation project 
involves the following steps: 

1. Identify an appropriately sized and located site where wetland hydrology can be 
established. 

2. Develop a detailed design of landform, hydrology, desired habitat characteristics, and 
planting, which will achieve the desired outcome of at least 8.3 ha of freshwater 
wetland with habitats functionally similar to those that will be lost, as well as high 
suitability for the threatened and at-risk bird species which are present in the area. The 
wetland design should include shallow open water habitats, sedgeland and reedland 
habitats, and if possible, seepage and ephemeral areas. 

3. Set up baseline monitoring. 

4. Undertake appropriate earthworks to establish landform and wetland hydrology. This 
will likely involve lowering the ground level to at or below the groundwater or lake level 
(depending on the location). 

5. Undertake a staged planting programme to establish target vegetation types. 

6. Undertake maintenance weed control and establish a pest control programme. 

7. Formally protect the new wetland to ensure long-term sustainability of the biodiversity 
gains. 

8. Monitor biodiversity gains. 

6.6.3 Establishing an offset quantum 

Often the amount of restoration or rehabilitation work required to offset a biodiversity loss 
has been worked out using a simple ratio of area restored to area lost, with the ratio being 
ascribed using expert knowledge and experience. A ratio of 3:1 (3 times the area lost is 
restored) has commonly been used but ratios have varied depending on the quality of the 
habitat and ecological value. It is common now to use offset or compensation models which 
better account for the complex nature of biodiversity values as well as the risks associated 
with offsets. Two offset models were considered for use in this case: The Department of 
Conservation (DOC) Biodiversity Offset Accounting Model (BOAM) (Maseyk et. al. 2015), 
and the Tonkin & Taylor Biodiversity Compensation Model (BCM) (Baber et. al. 2021).   

The DOC model is a detailed offset model which uses quantitative inputs and is well suited 
to complex situations. The T&T model is less detailed and is termed a compensation model, 
but provided the offsetting principles are met it can provide guidance on offset requirements 
for a given level of loss. Appropriate quantitative data on the potentially impacted sites was 
not available and the use of the more complex model was not deemed warranted. 
Accordingly, the T&T BCM was used to give guidance on the amount of offset or 
compensation that will be required for the loss of the wetlands and the process used is 
discussed in Section 6.6.4 below.  
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A Natural Inland Wetland and Buffer Management Plan has been prepared which addresses 
the matters set out above (SLR Consulting 2025). 

 

Figure 7: Inputs and outputs of the BCM 

 

Model Inputs
Input descriptors Input data

Project/reference name Taharoa Ironsands

Biodiversity type Wetlands

Technical expert(s) input Hamish Dean, Keren Bennett

Benchmark 5

How many habitat types OR sites are impacted 1

Number of proposed compensation actions 1

Net gain target 10%

Habitat/Site Impact(s)

Impact risk contingency: 2

Impact uncertainty contingency: 1

Areal extent of impact (ha): 4.25

Value score prior to impact: 2.5

Value score after impact: 0.001

Compensation Action(s)

Restoration of indigenous 

shallow water and rush-

sedgland habitats

 

Discount rate: 3.0%

Finite end point (years): 2

Compensation confidence contingency: 2

Areal extent (ha) of compensation type: 8.3

Value score prior to compensation: 1

Value score after compensation: 3

Model outputs
Total impact score 0

Impact score -2.34188 -2.34188

Total compensation score Restoration of indigenous     

Compensation score 2.58177 2.58177

Net gain outcome 10.2%
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Figure 8: Potential wetland creation area for offsetting wetland loss 
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9.0 Feedback 

At SLR, we are committed to delivering professional quality service to our clients. We are 
constantly looking for ways to improve the quality of our deliverables and our service to our 
clients. Client feedback is a valuable tool in helping us prioritise services and resources 
according to our client needs. 

To achieve this, your feedback on the team’s performance, deliverables and service are 
valuable and SLR welcome all feedback via https://www.slrconsulting.com/en/feedback. 
We recognise the value of your time and we will make a $10 donation to our Charity Partner 
- Lifeline, for every completed form. 
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