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1.0 INTRODUCTION 

Envirolink Ltd has been commissioned by CCKV MAITAI DEV CO LP to prepare a 
remediation action plan (RAP) to support the earthworks that are required to remediate land 
impacted by former farming activities at 7 Ralphine Way, Nelson (the site).  The proposed 
development includes standard residential lots, high-density residential properties, and 
reserve areas.  A development plan is included in Appendix A.  

The National Environmental Standard for Assessing and Managing Contaminants in Soil to 
Protect Human Health1 (NESCS) is applicable to sites where potentially contaminating 
activities (as defined in the Hazardous Activities and Industries List2 (HAIL)) have been or 
are being carried out.  The site has three areas which contain HAIL activities, including a 
wool shed and sheep treatment area, runout area (referred to ) 
and former homestead. 

Previous investigations undertaken by Envirolink concluded that contaminants in soil at the 
site pose a potential risk to human health and the environment and that remediation would 
be required to facilitate the proposed development (refer Section 3.3).  This RAP outlines the 
remedial measures necessary to render the site suitable for the proposed use. 

The Hill Tributary and associated esplanade reserve is proposed to be realigned 
through the existing woolshed and former sheep spray.  The reserve is approximately 60 m 
wide, with the riparian margin being approximately 40 m in width.  The design includes a 3 m 
wide stream with banks, and a stormwater treatment wetland as shown below in Figure 1.  
The invert of the low flow channel is estimated to be 1.4 m below ground level.  In addition to 
the esplanade reserves, there are two recreational reserves proposed in the north and west 
of the wider development.  

 

1 Resource Management (National Environmental Standard for Assessing and Managing Contaminants in Soil to 
Protect Human Health) Regulations 2011. 
2 Ministry for the Environment (MfE), 2011.  Hazardous Activities and Industries List (HAIL). 
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Figure 1: Indicative Cross Section Through Stream and Linear Reserve 

The paddocks to the south (southern paddocks) of the esplanade reserve, and the former 
homestead are to be redeveloped by Arvida, which builds and operates aged residential 
care homes (Stage 1 of the development  high density residential). 

This RAP is not intended to present a detailed depiction of site conditions but should be read 
in conjunction with previous Envirolink reporting. 

 Envirolink, 2021 Detailed Site Investigation, Maitahi Subdivision, Ref: 
211209.MaitahiDSI_v2.  

 Envirolink, 2023, Addendum Contamination Assessment  Maitahi Subdivision  V4 

The findings from previous reports are summarised in Section 3.3.  This report focuses on 
the former sheep dip / spray and surrounding area.
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2.0 OBJECTIVE AND SCOPE OF WORK 

The objective of this remedial action plan is to: 

 Review the conceptual site model (CSM) in the context of the latest site development 
plans; 

 Document the remediation to be undertaken at the site; 
 Document validation requirements for areas requiring remediation; 
 Ensure potential on and off-site risks to human health and the environment 

associated with soil disturbance and redevelopment are adequately managed; and 
 Provide sufficient information to determine resource consent requirements under the 

NESCS3 to facilitate the remediation and proposed development. 

The following scope was undertaken to achieve the above objectives: 

 Summarisation of previous reporting and presentation of an up-to-date CSM; 
 Consideration of site control procedures and health and safety protection measures; 
 Consideration of remediation requirements to render the site suitable for the 

proposed usage; 
 Consideration of soil management and disposal requirements; 
 Production of this RAP summarising the above and consistent with the requirements 

of CLMG No. 14. 

 

3 Resource Management (National Environmental Standard for Assessing and Managing 
Contaminants in Soil to Protect Human Health) Regulations 2011. 
4 The Ministry for the Environment, 2021.  Contaminated Land Management Guidelines (CLMG) No. 1 

 Reporting on Contaminated Sites in New Zealand. 
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3.0 SITE CONDITIONS AND SURROUNDING ENVIRONMENT 

3.1 Site Identification and Setting 

Property Address: 7 Ralphine Way, Maitai Valley 

Locality: Nelson 7010 

Owner: CCKV MAITAI DEV CO LP 

Legal description (original 

property): 
Part Section 11 Brook Street and Maitai DIST 

Property Area: Approx. 43.7 hectares 

Map Reference (NZTM): Latitude: -41.268176   Longitude: 173.310475 

Ralphine Way is the primary access to the property currently listed as 7 Ralphine Way.  At 
the end of the Way (170 m off Maitai Valley Rd), the property opens out to what is 
Valley.  It is located on the northern side of the Maitai River and Valley, approximately 2 km 

large residential subdivision, it was previously used as a cattle and sheep farm.   

The location and layout of the site are shown in Figures 2 and 3.  Proposed development 
plans are presented in Appendix A. 

 

Figure 2 - Site Location 
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Figure 3 - Site Layout 

3.2 Property Description and History 

The property has been used as a farm for many years, stocking sheep and cattle, while 
possibly growing hops in the late 1800s. 

The higher parts of the property are currently used for grazing.  The central part of the 
property contains the former woolshed, an implement shed and smaller auxiliary buildings.  
The existing farmhouse and additional farm related buildings are also located centrally but 
are located on a raised river terrace overlooking the woolshed.  The flatter area to the south 
of the woolshed is grazing paddock.  In more recent times the property mainly stocks cattle 
with some feral goats also present. 

Stream runs north to south bisecting the property and cuts across the southernmost 
part before discharging into the Maitai River, which is immediately south.  Several small 
overland flow paths, draining the lower paddocks toward the Maitai River, have also been 
noted.    

An inspection of the area west of the woolshed revealed historical sheep treatment 
infrastructure including holding pads, chemical draining infrastructure and sump, and a 
standpipe which may have been used for water supply.  A footbath was also observed 
towards the south of the woolshed.  These features are shown on Figure 4. 
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Figure 4  Treatment Infrastructure Layout 

Operations related to sheep dipping/spraying have been present since the earliest aerial 
photograph taken in the 1940s.   

The former homestead was removed between 1980s and 2000, and a new dwelling was 
relocated to the current site, northwest of the woolshed.  

3.3 Summary of Previous Findings and Reports 

Geology and Hydrogeology 

Ground conditions encountered on site are as presented in Table 1 below.   

A layer of hardfill, has been placed across the sheep pens, presumably to improve drainage 
and prevent the surface material turning to mud during stock movements.   

The natural ground conditions comprise layers of granular and cohesive river deposits.  The 
cohesive deposits were inconsistent across the site but considered unlikely to act as a 
confining layer.  

Within the boreholes, groundwater was encountered between 1.5 and 2.4 m below ground 
level (bgl) in the granular deposits.  Groundwater contours, calculated from the groundwater 
bores that were installed as part of the earlier investigations, indicates that shallow water 
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 Concentrations of lead, zinc and arsenic reported are above NCC background 
concentrations and therefore if the soil is to be disposed of off-site, it will need to go to a 
facility authorised to accept it.  

Woolshed, Sheep Dip and Runout Area 

Various phases of investigation have been undertaken on both soil and groundwater in this 
part of the site.  Sample location plans and tabular data are presented in the previous 
Envirolink reports.  These plans and tables are included in Appendix C of this report. 

Proposed Esplanade Reserve: Concentrations of arsenic and dieldrin exceeding human 
health standards (NES recreational SCS) have been reported to depths up to 1.5 m below 
ground level (m bgl) within the immediate vicinity of the sheep dip and 0.7 m in the location 
of the surrounding infrastructure.  Figure 5 presents the arsenic results in and around this 
area.  Dieldrin has been detected in soil 25 m downgradient of the treatment infrastructure at 
its furthest point; soil sample KV42 (0-75mm depth) reported 1.32 mg/kg.  The extent of the 
dieldrin contamination has been inferred but not fully defined.  

In some areas, arsenic appears to have migrated through a shallow hardfill layer into the 
upper river deposits where concentrations have been recorded in excess of surface 

reduced its downward migration with all depth samples showing reduced concentrations 
relative to those at the surface. 

Proposed High Density Residential Area (Southern Paddocks): Concentrations of arsenic 
are reported below the applicable NES CS standard.  Elevated concentrations of copper, 
chromium and nickel (as compared to background values) are interpreted to be geogenic 
associated with the ultramafic rock formations in the area.   Mafic and ultramafic rocks 
typically contain naturally elevated concentrations of common anthropogenic contaminants 
including chromium, copper, nickel.  Landcare Research8 highlights the issue of elevated 
chromium and nickel in mafic soils of the Nelson-Tasman region, explains that a separate 
set of background values are required for those soils, and explains that insufficient data was 
available at the time to construct such a background.  

Shallow groundwater encountered in the immediate vicinity of the sheep dip has reported 
concentrations of heavy metals and dieldrin that exceed applicable ecological standards9 
Shallow water was typically encountered from 1.4 m bgl.   

 

8 Landcare Research, June 2015, Background concentrations of trace elements and options for 
managing soil quality in the Tasman and Nelson Districts, a report to Tasman District Council  
9 Australian and New Zealand Guidelines (ANZG) for Fresh and Marine Water Quality.  In freshwater 
the 95% protection level has been used for heavy metals, and 99% for DDT and drins has been used 
to allow for bioaccumulation. 



 

9 
 

 

Figure 5  Summary of Arsenic Results within the proposed Esplanade Reserve  

Ecological Recommendations for Contamination Management (Maitahi Village) 

Robertson Environmental undertook an ecological assessment and provided 
recommendations for suitable ecological remedial criteria to inform the remediation 
objectives for the proposed esplanade reserve.  The criteria have been provided in support 
of .  This report is 
included as Appendix B. 

It is recommended that the ANZG 2018 DGV (freshwater 95%9 and sediment10) be applied 
as ecological remediation criteria, as these are considered most applicable to the desired 
aquatic environmental outcomes.   

A DGV-GV high  range has been recommended in order to balance ecological recovery 
goals and practical constraints and will be used to inform risk-based decision making and 
remediation planning.   

The Robertson report recommends that the remedial drivers should be arsenic and OCP, 
and that other potential contaminants of concern will be captured as part of the proposed 
remediation.  Specific remediation for nickel, chromium and copper is stated to not be 
warranted as their concentrations are generally consistent with local natural background 

 

10 Australian and New Zealand Guidelines (ANZG) for Fresh and Marine Water Quality.  A range of 
default guideline values have been recommended for the toxicants (DGV-GV-high).  The values that 
have been set for the remediation are 20-70 mg/kg arsenic and 0.0028-0.007 mg/kg dieldrin.   
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concentrations and therefore they are not expected to pose a significant ecological or human 
health risk in the sampled areas.  

Based on the ecological criteria recommended, the following observations were noted in the 
report: 

  39 of 47 samples reported elevated arsenic in soil around the former treatment 
infrastructure, down to a depth of 1.6 m.  All samples tested for dieldrin (27) reported 
elevated concentrations up to a depth of 1.6 m.  

 Within the runout area only 2 samples (of 22) (soil samples KV27 and KVP1/2) 
reported elevated arsenic in soil.  The 20 samples collected within the southern 
paddock did not report elevated arsenic in soil.  This suggests the boundary for 
arsenic impact can be delineated based on existing results.  Dieldrin was not tested 
for in the runout area.  

 Elevated arsenic was not reported in groundwater analysed.  Elevated 
concentrations of dieldrin have been reported.  The report indicates that impacted 
groundwater is unlikely to present a risk to the environment once a reasonable 
mixing zone is accounted for.  An initial estimate in to the available in-stream dilution, 
suggests there is low dilution potential.  Further assessment of groundwater is 
recommended.  

The report recommends additional investigation to define the contaminant boundaries. 
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5.0 REMEDIATION OPTIONS APRAISAL 

The primary purpose of this report is to set out the proposed remediation and management 
methodology to ensure the site will be suitable for its proposed land use and will pose no 
unacceptable risk to human health or the environment, either on-site or off. 

Remediation is required in the area of the woolshed and run out area being the proposed 
stream alignment and esplanade reserve.  The other development areas (southern 
paddocks and homestead area) meet the applicable standards and therefore soil 
remediation is not proposed.  Dependent on the development plans and proposed 
earthworks requirements, soil management may be required in these areas. 

5.1 Remediation Options 

The soil remediation options that have been considered include excavation and off-site 
disposal, in-situ management and encapsulation, and soil sorting.  These options, including 
the advantages and disadvantages associated with cost, feasibility, extent of contamination, 
effectiveness, longevity etc., are presented in Table D.1 in Appendix D. 

5.2 Soil Disposal and Treatment Options 

Off-site Disposal 

Soil with concentrations of dieldrin over 50 mg/kg exceed the HSNO Act Basel Convention 
threshold guidelines (low persistent organic pollutants (POPs) content threshold)11.  
According to the guidelines, waste containing organic pesticides at levels higher than these 

destroyed, irreversibly 
transformed .  Envirolink have commissioned some trials 
with Environmental Decontamination (NZ) Limited at Auckland University and with Enviro NZ 
Ltd to determine if there are options for facilitated dieldrin degradation.  The trials are 
underway, however, the results and, if successful, the physical destruction of the material is 
unlikely to be confirmed prior to the commencement of the development.  A temporary 
solution is proposed in Section 6.2 below. 

York Valley Landfill (YVL) will accept soil with TCLP leachate concentrations of dieldrin of 
0.004 mg/L12, and 5 mg/L for arsenic.  Of the six soil samples that have been analysed for 
TCLP, four exceed this value for dieldrin ( soil samples KV11, 12, 14 and 29-2).  None of the 
samples analysed exceeded TCLP values for arsenic, thus arsenic contaminated soil should 
be accepted. 

Eves Valley Landfill will accept soil with 0.1 mg/kg dieldrin, and 140 mg/kg arsenic.  

 

 

 

11 EPA (2023) Proposal to introduce Hazardous Substances (Storage and Disposal of Persistent 
Organic Pollutants) Notice 2023. 
12 100x the drinking water standard (Water Services (Drinking Water Standards for New Zealand) 
Regulations 2022









 

18 
 

6.0 REMEDIATION ACTION PLAN 

6.1 Roles and Responsibility 

The resource consent holder will be responsible for distributing this plan to the lead 
contractor and ensuring compliance with the plan. 

The detailed planning, procedures and works sequence undertaken during the remediation 
process will be developed by the main contractor, who will also be responsible for the 
appropriate execution of the works plan and procedures.  The contractor shall regularly liaise 
with the SQEP to ensure that work is being carried out in accordance with the RAP, organise 
the site visits and discuss any contaminated land issues that may arise during the 
excavation works. 

The SQEP shall visit the site to monitor the remedial works, to confirm the requirements of 
this report are being implemented, and to review disposal documentation where required.  
The contractor will inform the SQEP when 
undertaken or constructed.  The SQEP shall undertake appropriate soil screening and 
testing in full compliance with Ministry for the Environment (MfE) guidelines.  A site validation 
report and long-term management plan will be written on completion of the remediation. 

6.2 Proposed Activity 

The following action plan has been formulated based on the proposed development plan 
and the investigation works undertaken to date.  The procedures and methodologies may 
change based on additional investigation or any modifications to the proposed development.  
This RAP will be updated as required and issued to the appropriate jurisdiction for approval.   

The various stages of the remediation will need to be considered when scheduling the 
proposed earthworks.  

Work to be undertaken includes: 

 Removal of existing structures (stockyards and shearing shed); 
 Soil dieldrin source removal and isolation; 
 Additional soil and groundwater investigation17 to delineate the remaining impacted 

soil and accurately define the volumes of soil requiring remediation and 
management;  

 Excavation / construction of encapsulation cell area to create capacity to place the 
contaminated material; 

 Excavation and disposal of contaminated soil from within the proposed esplanade 
reserve (recommended to be undertaken in stages);   

 Where material is un-suitable for re-use in the wider development (e.g. recreational 
reserves) contaminated soil will either be: 

 Disposed of to a facility authorised to accept it; or 
 Placed within a suitably located, on-site engineered, encapsulation cell.  

 Dewatering and treatment;  

 

17 Once the soil source around the treatment infrastructure is removed, 



 

19 
 

 Reinstate the encapsulation area as per final engineering design plans, using soil 
that meets background concentrations set for the Maitai / Kaka Valley area; 

 Site validation and reporting, including a site validation report and an ongoing site 
management plan.  

Please note that if further investigations or validation results show that material is at or below 
the local background concentrations set for the Maitai / Kaka Valley area, then no further 
constraints are required for the reuse of that material. 

6.3 Remediation Procedure 

1. Source Removal 

Dieldrin is reported at greatest concentrations around the treatment infrastructure (in an area 
of the proposed stormwater wetland).  Concentrations exceeding 40  50 mg/kg18 have been 
reported in a number of locations (soil samples KV11,12,14,15,16, TP02) to a maximum 
depth of 0.5 m bgl (soil sample KV29-2 reported 20+ mg/kg dieldrin at 300 - 375 mm).  
Dieldrin preferentially binds to the organic content in soil, therefore is most elevated in 
topsoil.  

Following removal of the infrastructure, the heavily impacted soil will be excavated and 
placed within large bags (Hazbags) that can store up to 1 tonne of material.  The bags, once 
filled, will be locked into shipping containers.  Rules and controls for hazardous substances 
will need to be followed when working with this material.  A task specific health and safety 
plan will be completed prior to these works.  The container(s) will be identified as containing 
hazardous substances and positioned in a location that will be recorded with and approved 
by the local regulator. 

The material will remain in the shipping containers until the results of the facilitated dieldrin 
degradation trials, discussed in Section 5.2, are available and treatment options are known 
and costs considered. 

Based on investigation data collected to date it is estimated that the volume of soil requiring 
this treatment will be approximately 30 m³ - 40 m3 (60 m2 area over 0.5 m depth).  This area 
is highlighted red on Figure 7 below. 

The proposed remediation procedure is to: 

 Pump out any residual liquid in the sump and place it in an IBC for testing to 
determine disposal or storage requirements;  

 Remove sump and associated infrastructure; 
 Mark out the proposed remedial extent; 
 Strip the topsoil layer (silt) from the remedial area until the underlying material is 

identified (sand and gravel) at a depth of around 0.5 m;  
 Place soil directly into bags for temporary storage in shipping containers;  
 An XRF should be used as an additional tool to guide the soil remedial extents and 

depths in real time (generally elevated concentrations of arsenic indicate higher 
concentrations of dieldrin); 

 

 



 

20 
 

 Validate the stripped surface and edges of the source footprint to ensure remaining 
soil meets the applicable low POP content threshold for dieldrin (< 50mg/kg).  If 
further exceedances are reported additional dig out, bagging and isolation will be 
required. 

 

Figure 7  Approximate Dieldrin Source Removal Extent (red hash) 

2. Additional Investigation 

Additional investigation is recommended to determine the extent and depth of the dieldrin 
impact southwest of the source area, and to undertake additional TCLP analysis to confirm 
landfill disposal options following source removal.  The sampling and analysis plan will be 
confirmed by a SQEP.  A draft plan is included in Appendix F.  Ultra trace analytical methods 
should be used for detecting the dieldrin.   

Please note that any additional investigation / validation sample requirements for dieldrin will 
have to be carried out by an accredited laboratory.  Time will be required to collect the 
validation samples and have them analysed.  This time delay will need to be factored into 
the contractors schedule. 

It is also recommended that an additional round of groundwater sampling is undertaken 
using low flow methods to inform groundwater remedial requirements.  Ultra trace analytical 
methods should be used for dieldrin.  It is however considered likely that soil source removal 
and further soil remediation will be sufficient to address the risk to shallow groundwater as a 
pathway to surface water courses.  This will take time, and the benefits of natural attenuation 
may not be immediately evident. 
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3. Soil Removal and Disposal 

Soil with elevated concentrations of contaminants (above the proposed ecological criteria) 
will be excavated and removed from the proposed esplanade reserve.  Given the proposed 
watercourse invert level, the maximum remedial depth will be 1.5 m.   

Stage A 

Following the removal of the source material, the ensuing remedial objective is to excavate 
the next most impacted soil; soil that exceeds both the ecological criteria and human health 
recreational criteria (see Table 6).  Soil will be disposed off-site at an authorised landfill or 
encapsulated on site within the containment cell.   

Based on the data collected, soil from within the blue and red highlight areas shown on 
Figure 8 does not meet the recreational criteria (for arsenic and / or dieldrin).  The estimated 
volume of soil is approximately 480 m3 (red highlight area 60 m2 x 0.5 - 1.5 m19 bgl and blue 
highlight 280 m2 x 1.5 m is 420 m3).   

It is estimated that approximately 50% of this soil will have arsenic concentrations in excess 
of the chosen WAC (>140 mg/kg arsenic) for the encapsulation cell and will require off-site 
disposal.  

The proposed remedial procedure is: 

 Mark out the estimated extent of the contamination (blue highlight area); 
 Strip the topsoil layer (silt) from the remedial area until the underlying material is 

identified (sand and gravel); 
 Excavate the sand and gravel to the agreed depth (~1.5 m); 
 Use an XRF to guide remedial extent and identify any soils not suitable for placement 

in the encapsulation cell (i.e. concentrations of arsenic >140 mg/kg);  
 Place soil with concentrations greater than 140 mg/kg directly into trucks or 

temporarily stockpile for off-site disposal; soil with concentrations less than 140 
mg/kg is suitable for placement into the encapsulation cell;  

 The stripped surface and edges of the excavation should be sampled and analysed 
in the laboratory to confirm residual soil contaminant concentrations meets 
recreational criteria.  Where remedial criteria is not met, additional excavation will be 
required to a maximum depth of 1.5 m (proposed invert level of the stream). 

At the time of writing the report, acceptance of soil with elevated dieldrin concentrations has 
not been confirmed with the local landfill.  However, following source removal (i.e. Step 1) 
the remaining soil may be suitable for disposal to landfill.  Toxicity characteristic leachate 
procedure (TCLP) analysis undertaken on soil sample KV20 and KV , 
see Table 7 below) reported dieldrin concentrations with leachate (soil concentrations of 1-
10 mg/kg of dieldrin) that complies with the York Valley Landfill acceptance criteria.  
Additional testing would be required to confirm this.  Previous leachate analysis for arsenic 
has indicated that arsenic concentrations reported will be suitable for disposal at York Valley 
Landfill. 

 

19 Surficial 0.5 m already removed as part of source removal 
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Figure 8  Soil Remediation Esplanade Reserve





 

24 
 

criteria are not met, additional excavation will be required to a maximum depth of 1.5 
m (proposed invert level of the stream).  
 

4. Dewatering and Water Treatment20 

Where there is natural groundwater ingress into excavations that will hinder the earthworks, 
the water should be pumped out for treatment.  A combination of coagulation/flocculation 
and filtration through a reactive media (activated carbon) is likely to be the most effective 
treatment method.  However, discussions will be had with engineers/specialists to confirm 
the most appropriate method.  Standard, on-site dewatering systems can be established at 
the appropriate time. 

6.4 Encapsulation Cell 

The proposed location for the encapsulation cell is approximately 1 km northwest of the 
woolshed site as shown on Figure 6.  Given the volumes discussed for Stage 2A in Section 
6.3, it is estimated approximately 300 - 500 m3 of soil may require encapsulation.  This 
volume may change based on the findings of the additional investigation.  

The following items should be considered by an engineer when undertaking cell design and 
determining final placement.   

 The cell will be created by excavating to a maximum depth of 500 mm above the 
highest known groundwater level, and at least 25 m from all watercourses, overland 
streams and any other environmental receptor;  

 Given the naturally granular ground conditions it is recommended that an engineered 
soil liner is used.  This is likely to be a minimum 300 mm of clean clay placed at the 
base and sides of the cell.  Dieldrin will adsorb to the clay reducing its bioavailability; 

 After the contaminated soil is placed in the cell, it will be track rolled for compaction. 
A filter or bidim cloth will then be placed over the contaminated material; 

 A heavy-duty plastic liner (HDPE) will then be placed on top of the contaminated 
material.  A minimum 1,000 micron HDPE or similar product will be used;   

 There will be at least 300 mm overlap of plastic where joins are required laterally 
along the containment cell;   

 Once the plastic liner has been placed in position, a minimum of 300 mm of 
compacted clay will be placed on top, followed by a minimum of 200 mm of topsoil.  
This material can be sourced from elsewhere on site if it is tested and complies with 
appropriate standards or has been sourced from a reputable supplier;  

 200 mm above the plastic liner a layer of orange plastic mesh (safety mesh) will be 
placed on the surface.  The mesh will act as a warning to future managers of the 
bund that are inadvertently or deliberately excavating through the capping layer.  It 
will identify that they should cease any further excavation; 

 If the area is to be planted consideration must be given to the depths of roots 
required for proposed vegetation.  Ideally shallow root plants e.g. tussocks will be 
planted.  

 

20 Please note that the any proposed water treatment is for the remediation and construction of the 
esplanade reserve only; it is not required for all earthworks associated with the wider development 
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Please note that the construction of the encapsulation cell described above is conceptual 
only.  It is subject to review by a chartered engineer and may require significant alteration or 
amendment based on ground conditions, topography, hydrogeology and drainage 
constraints. 
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7.0 VALIDATION TESTING  

7.1 Excavated Surface Validation 

Following the excavation or stripping of any contaminated material and prior to reinstating 
the remediated area, validation samples will be required to show that soil contaminant 
concentrations meet the remedial criteria.  Validation samples should be collected by SQEP 
and analysed for the key indicator contaminants being arsenic and dieldrin. 

The results will also be compared to the background concentrations and cleanfill criteria for 
the Nelson Tasman region. 

The validation samples should be collected by a SQEP and analysed at an accredited 
laboratory.  An XRF can be used during remedial observation to help guide the remedial 
extent and enable screening of the soil for arsenic concentrations in real time.   

7.2 Imported Material 

The development/remediation may require importing soil or other material (such as 
engineering aggregate) that is suitable for use.  Where fill is imported to the site from known 

certified as meeting suitable criteria from a recognised supplier or recycling facility), 
analytical testing will not be required.  Fill imported from other sources may require an 
assessment of the land use history by a SQEP and potentially, analytical testing.  The 
source and location of any imported material should be recorded by the lead contractor and 
available on request. 

The developer and / or the contractor may be required to provide a signed declaration 
confirming that the material used to reinstate the reserve area has come from a location 
described above.  If a declaration is requested but not forthcoming at the completion of the 
works, then validation samples may be required from the impacted area. 

7.3 Reporting 

A site validation report (SVR) will be prepared and submitted to Nelson City Council on 
completion of the subdivision stage.  The report will provide a record of the volumes of 
material that have been removed and disposed / relocated based on the remediation 
strategy proposed in the RAP.  The SVR will identify any areas where residual contamination 
remains and any necessary ongoing management requirements. 

An ongoing site management plan will be prepared for any contaminated material retained 
on site, including that within the encapsulation cell.  The site management plan will identify 
the location of the encapsulation cell, the concentrations of the contaminants, the depth to 
the contaminants from the finished level and appropriate instructions / restriction if, in the 
future, the material is to be disturbed.   
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8.0 SITE MANAGEMENT 

The appointed engineer / contractor shall prepare an Earthworks Management Plan that 
includes but is not limited to the following.  This information is restricted to the remedial area 
(e.g. woolshed, sheep spray and runout), unless otherwise stated.  

8.1 Off-site Removal 

Material that does not meet the encapsulation cell WAC may require off-site disposal to a 
facility authorised to accept such material.  

All appropriate disposal protocols, procedures and fees will be applicable to any material that 
is removed off site.  All documentation relating to the removal of material from the site will be 
collated by the appointed contractor and provided to the Council and / or supervising 
engineers on request.  Such information will include the volumes that have been removed, 
weigh bridge receipts and the corresponding acceptance documentation by the facility 
authorised to accept it.  Prior to leaving the site the truck must be adequately covered to 
prevent loose material, including dust, from exiting the truck during transport. 

If off-site disposal does occur, this information will be included in the final validation report. 

Appropriate forms and documentation will need to be provided to the facility accepting the 
waste prior to delivery.  This may include laboratory reports showing the analytical results of 
the soil samples and / or any leachate analysis. 

8.2 On-site Soil Management 

Contaminated soil should be loaded directly onto trucks for disposal / relocation.  If 
contaminated soil from around the sheep dip / spray area is to be stockpiled for longer than 
48 hours, then it shall be: 

 Track-rolled and compacted to reduce erosion; 
 Be no higher than 2.5 m; 
 The stockpiled sides angled so that they can be track-rolled; 
 The outside of the stockpile will be bunded or protected by silt fences; 
 Dust suppression procedures shall be implemented if weather conditions are such 

that airborne dust becomes visible from the stockpile. 

8.3 Unidentifiable Material 

While unlikely, upon discovery of any unusual looking or odorous waste that has not already 
been identified, work shall stop immediately.  If by discovery there is perceived to be an 
immediate risk to the workers in the vicinity, then the area shall be evacuated immediately.  
If contact with the waste has occurred, by either dermal contact or inhalation, then medical 
attention should be sought. 

Whether or not the discovered material poses an immediate risk to human health, the area 
must be cordoned off 
the contaminated sites / hazardous substances representative are to be contacted. 
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Any intact drums or tanks that are uncovered shall be dealt with in a similar manner as 
described above.  There should be no attempt made to remove the containers.  The 
container(s) will not be removed until it is certain that it is empty, or the contents have been 
identified and deemed safe for removal by a suitably qualified person. 

8.4 Erosion Control 

Included in the earthworks management plan will be measures to control erosion and 
sediment movement.  The plan will include standard erosion and sediment control measures 
that are implemented for a construction project of this nature.  An erosion and sediment 
control plan for the entire development is being prepared by others.  A number of these 
measures will be sufficient to manage the contaminated sediment and minimise the risk to 
on-site workers, adjacent residents and the environment.  However, for the purpose of this 
remediation action plan the following erosion and sediment control measures should be 
included in the final ESCP: 

 Prevent clean water from entering the contaminated site while it is under excavation 
by establishing perimeter controls and diversion drains; 

 Stockpiles to be track-rolled and bunded or protected with silt fences; 
 The use of mist sprinklers or similar to reduce wind erosion of stockpiles and 

exposed surfaces (ensure material does not become saturated and cause inundation 
or entrainment); 

 Sediment control measures need to be installed to prevent entrained sediment 
entering any nearby stormwater pipes; 

 Ensure contaminated sediment is not transported off site by trucks and other utility 
vehicles;  

 Ensure all trucks are covered if contaminated material is transported off site; 
 Ensuring work schedules stabilise or contain exposed surfaces as soon as is 

practicable; 
 Ensuring erosion and sediment control measures are sufficient and in place during 

non-work periods i.e., evenings, weekends and public holidays. 

8.5 Health and Safety 

All contractors and/or outside organisations working on the site will be expected to provide 
on request, a health and safety plan prepared specifically for the type of work and 
associated machinery they will be involved with.   

The main contractor bears the responsibility of providing the most appropriate induction to 
any worker/visitor.  All workers involved in the remediation works or working around the 
remediation area shall be inducted in regard to the risks to human health related to the 
contaminants present on site.  An induction roster will be maintained by the main contractor.  
All site workers must be familiar with the typical contamination indicators that may be 
encountered and the requirements under the accidental discovery protocol.   

Although the risk to construction workers is low due to the short term exposure time, it is still 
considered prudent to prevent site workers from being unnecessarily exposed to potential 
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hazardous substances at the site.  A few simple protocols can be implemented.  Such 
protocols should  

 No food to be consumed within 10 m of areas under excavation; 
 There shall be no smoking within 10 m of areas under excavation; 
 All visitors must report to the site manager and are to be made aware of the on-site 

hazards associated with this site; 
 Personal protective equipment (PPE) will include hard hat, safety boots, long sleeve 

cotton overalls, high visibility vest, and gloves.  These items shall always be worn by 
staff working on the excavations until the affected areas are excavated and the site 

 or suitably capped with clean 
material.  These items are not required within an enclosed operating area (excavator 
or truck cab); 

 Good quality disposable dust masks should be available to all staff during earthworks 
operations21.  All staff will be required to wear dust masks if wind conditions are 
causing dust to become visually air borne.  Dampening down the material or covering 
it may be used to prevent dust becoming excessively airborne; 

 Site workers should ensure that they wash their hands thoroughly after working with 
the material and prior to eating, smoking or touching their face; 

 Signs will be erected at all entrances to the site clearly stating that it is a hazardous 
site and public access is prohibited.  The sign will include the appropriate contact 
numbers for site management; 

 If any unusual looking or odorous waste, including intact drums or tanks, are 
discovered during the excavations then work should stop immediately.  If by 
discovery there is perceived to be an immediate risk to workers, then the area shall 
be evacuated immediately.  The area should then be cordoned off and the 
appropriate authorities informed. 

 In all emergency situations the first concern must be to save life and prevent injury 
 Onsite emergencies shall be handled as follows: 

 Make area safe 
 Advise emergency services 
 Supervise area until emergency services arrive 
 Advise regulatory authorities 

Note: Wearing PPE can put workers at risk of developing heat stress.  If heat stress is likely 
to be a problem, regular monitoring of staff will be necessary.  Training workers to recognise 
the effects of heat stress should be part of the ongoing evaluation review process. 

8.6 Groundwater 

Monitoring of the groundwater will be undertaken on a limited basis after the source material 
has been removed as part of the further investigation recommendations.  The findings will 
define the groundwater remediation methodology and approach.  Once soil source removal 
and further soil remediation has occurred, it is considered likely that residual arsenic / OCPs 
will naturally attenuate over time.   

 

21 Further detailed information is available on this subject in the NZS/AS 1715:2009; Selection, use 
and maintenance of respiratory protection devices or A Guide to Respiratory Protection (1999) 
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8.7 Wider Site Management 

Topsoil from the southern paddock and former homestead (the proposed high-density 
residential areas  refer Figure 2) exceeds NCC recgonised background values.  Marginally 
elevated concentrations of copper, nickel and chromium are associated with ultramafic rock 
formations (i.e. naturally elevated) and not considered to pose a risk to receptors.   

Topsoil with elevated concentrations of zinc and lead was identified around the homestead 
and will require management if disturbed .  If this topsoil is excess to site requirements it will 
need to be disposed of to an authorised facility 
north of the property.  

Standard earthworks management procedures will be in place during works in these areas. 

The contractor will inform the SQEP when earthworks are proposed.  The SQEP will provide 
advice on soil disposal as required.  The SQEP and contractor shall keep a record of soil 
excavation volumes, soil movement and disposal in the location of the former homestead.  
This information will be reported in the site validation report (SVR).   

Excess soil should not be placed near any watercourses (i.e. not within 25 m).  Excess soil 
should be stabilised as soon as possible.  
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9.0 CONCLUSIONS AND RECOMMENDATIONS 

Three former HAIL areas were identified on the property.  The former woolshed, sheep spray 
area, and run out zone have reported significantly elevated concentrations of arsenic and 
OCPs.  This area is proposed to be used as an esplanade reserve, including stormwater 
wetland and stream.  The two other HAIL areas, the southern paddock and the former 
homestead, are suitable for the proposed high density residential use.  

Remediation of the former woolshed and sheep spray area will be completed in stages, as 
detailed below.  The key indicator contaminants are arsenic and dieldrin, as such these 
contaminants of concern will drive the remedial methodology.  All stages of the proposed 
works will be monitored by a SQEP.  

 Soil dieldrin source removal and isolation; 
 Additional soil and groundwater investigation to: 

 Delineate impact to more accurately define the volumes of soil requiring 
remediation and management; 

 Determine a methodology for groundwater remediation if deemed necessary. 
 Excavation and disposal of contaminated soil from within the proposed esplanade 

reserve;  
 Dewatering and treatment where encountered; 
 Where unsuitable for re-use in the wider development (e.g. recreational reserves), 

contaminated soil will either be: 
  Disposed of at a facility authorised to accept it, or; 
 Placed within a suitably located, on-site, engineered, encapsulation cell;  

 Site validation and reporting, including a site validation report and long-term 
management plan.  

Soil from the southern paddock and former homestead is suitable for the proposed use and 
therefore remediation is not required.  Slightly elevated (above background) concentrations 
of nickel, copper and chromium are a result of the local geology and are not considered to 
pose a risk to receptors.  Slightly elevated (above NCC cleanfill) concentrations of zinc and 
lead in shallow soil around the homestead were reported.  This soil will need to be managed 
in accordance with Section 8.6.   

The RAP will be updated following further investigation, development layout changes, 
modifications to site conditions etc.  Given the nature of this project the remediation and 
management will need to adapt to the design as it progresses.  Amendments to the RAP will 
be in consultation with the local authority prior to implementation.   

The following are recommendations of this RAP and could be included as conditions of 
consent.  

 Works will be undertaken in accordance with this remediation action plan.  Where an 
update to the RAP is required, the updated report will be issued to Council prior to 
completion of the next stage of remedial works; 

 At the completion of the works a site validation report (SVR) will be provided to 
Council, which will include: 

 Confirmation the works were completed in accordance with the RAP. 
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 Location and dimensions of excavations completed. 
 Testing of soils undertaken during the activity. 
 Volume and location of disposed excess soil. 
 Records of any unexpected discoveries of contamination. 
 Confirmation of soil disposal location via waste tickets / receipts. 
 Final design, volume and location of the encapsulation cell. 

 Where contaminated soils are to be retained on the property, an ongoing site 
management plan (OMP) will be produced.  The OMP will include: 

 The type, quantity and location of residual soil contamination on the site. 
 Any ongoing monitoring requirements following the development. 
 Detail management measures should the site be subject to further 

developments.  
 All excavation works will be monitored by a SQEP and testing undertaken to 

determine soil contaminant concentrations to determine appropriate disposal 
locations and provide information to the SVR and OMP.  

 

CCKV Maitai Dev Co LP also requests a condition of consent that allows for modifications / 
amendments to this RAP to be made or recommended that may be outside the current 
scope.  Changes to remediation methodologies and construction requirements can change 
over the course of a development and therefore the applicant requests flexibility within the 
resource consent to align with such changes.  

 

 

 



 

 

10.0 LIMITATIONS 

This report has been prepared based on site conditions as they exist at the time of the 
investigation.  If subsequent investigations or remedial actions are undertaken from the date 
of this report, then certain aspects of this report may no longer be relevant or require 
amendment.  In addition, if HAIL activities occur on the site after the date of this report, then 
the conclusions and recommendations presented in this report may no longer be relied on. 

This report has been prepared solely for the purposes of CCKV MAITAI DEV CO LP and 
Nelson City Council.  The information contained herein is confidential and shall not be 
passed on to any third party without prior written permission of Envirolink.  No responsibility 
is accepted for any use outside the scope of this report.  

Discussion on the sampling methods and results in this report are based on current 
recognised guidelines and trigger values.  These methods and assessment criteria may 
change and concentrations of a contaminant, which are currently deemed acceptable, may 
in the future become subject to new or updated standards.  This may cause the contaminant 
concentrations to become unacceptable and require further management or remediation to 
enable the site to be deemed suitable for existing or proposed land use activities. 

It is not practicable for any investigation to be so complete that it can accurately detect all 
contaminants and establish a detailed record of their concentrations throughout a site.  
However, the current investigation has been carried out to provide a level of characterisation 
commensurate with an acceptable assessment of site conditions.  It is also for this reason 
that further investigation has been recommended during the undertaking of the remediation 
to ensure that the soil contaminants are better delineated as the remediation is progressing. 

 



 

 

 

Appendix A 
Proposed Subdivision Plan 

 





 

 

Appendix B 
Robertson Environmental Ecological Report 

 























































 

 

Appendix C 
Data Summary Tables and Figures 

  



 

 

 

Figure C1. Woolshed Sample Locations 













 

 

 

Figure C.2  Sample Locations  Southern Paddock 













 

 

Appendix D 
Remediation Options 







 

 

Appendix E 
Remediation Procedure Summary Flow Diagrams
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Appendix F 
Additional Investigation 

 

It is recommended that the following scope of works is carried out following source removal 
and demolition of the woolsheds.  This work should be undertaken by a SQEP in accordance 
with CLMG guidelines.  This scope of works may be refined following the source removal 
works.  

 Further investigate local background values, including in water.  
 Collection of 5 x surface samples beyond the area of source removal for TCLP 

analysis (dieldrin) to confirm soil disposal options.  
 Completion of 12 test pits to delineate the lateral and vertical extent of dieldrin 

impact. 
 An additional round of groundwater monitoring within existing boreholes 

(BH01,BH02,BH03,BH04 and BH04a) using low flow techniques.  Additional bores 
may also be added.  

The proposed location of the test pits is shown on Figure C.1 below.  Test pits should be 
advanced to the depth of groundwater, which is estimated to be at 1.5 m below ground level.  

Samples should be collected at the following depth intervals (or where any observations of 
contamination or changes in ground conditions are made) 0-75mm, 200-300mm, 500-
600mm, 1-1.1m, and at the groundwater table.  Samples should be analysed through an 
IANZ accredited laboratory for dieldrin and arsenic.  Initially only the shallowest two samples 
will be analysed, the remaining samples should be held cold in the laboratory.  Ultra trace 
methods should be used for dieldrin analysis in the laboratory.  

 

Figure F1. Indicative Location of Proposed Test Pits 
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Appendix G 
SQEP Certification 

 






