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EXECUTIVE SUMMARY 
This report presents the results of a combined preliminary and detailed 
environmental site investigation for the Harpers Avenue site. The property has 
historically been used for pastoral grazing.  
 
Otorohanga District Council property files did not contain records of actual or 
potential contamination within or around the property and it was not listed on 
Waikato Regional Council’s Land Use Information Register. Historic aerial 
photographs indicate that the property has been in pasture since at least 1944 and 
has not been used for commercial horticulture. Farm buildings were historically 
located in the west of the property, close to Harpers Ave.   
     
A walkover inspection of the property in March 2018 identified locations of former 
buildings and a possible rubbish burning area. The inspection did not identify any 
structures that could have been used for historic stock dipping and there was no 
evidence for historic commercial horticulture at the property. 
 
Grid and potential hotspot soil samples were collected for analysis. Arsenic in sample 
NK18004 (possible barn location) exceeded the NES residential guideline value. Zinc 
in this sample exceeded proposed ecological protection guideline values. Cadmium 
levels appeared to be elevated across much of the property however they were well 
below applied guideline values for health and ecological protection. Sample 
NK18051 (former barn location) had zinc at levels above the proposed ecological 
protection guideline value and low levels of DDT. Samples NK18054 and 055 (burning 
area) had zinc at levels above the proposed ecological protection guideline value and 
low levels of PAHs. 
 
The results suggest that cadmium levels in much of the pasture across the property 
may be elevated due to superphosphate fertiliser application. The measured levels 
are highly unlikely to present any significant risk to human health or the 
environment under the proposed residential land use or during site redevelopment. 
There was no evidence for use of organochlorine pesticides on the pasture across 
the property, suggesting that past commercial horticulture was highly unlikely. 
 
Based on the available results, it is recommended that the shallow soil be 
remediated prior to any earthworks being undertaken in the vicinity of sample 
locations NK18004, NK18051 and NK18054/055. Remediation should be undertaken 
under the supervision of a suitably qualified environmental professional. Testing of 
heavy metal levels around NK18004, NK18051 and NK18054/055 should be carried 
out to delineate the remediation areas. 
 
No further environmental investigations are currently proposed for the subject site. 
As with any assessment of this nature, there is always the possibility that additional 
items not visible during the investigation may be revealed during subsequent 
investigations or during redevelopment. Any such items should be evaluated by a 
suitably qualified environmental professional in accordance with the requirements 
of Otorohanga District Council and Waikato Regional Council. 
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LIMITATIONS 
No liability is assumed for misrepresentation of data or for items not visible, 
accessible or present at the time of the site investigations conducted by 
Groundwater and Environmental Services that may affect the validity and/or 
accuracy of the interpretation of environmental data.  
 
Interpretations and conclusions presented herein are based on data presented in 
this report, information from others and experience on similar projects. The 
available data does not preclude the presence of materials at other locations at the 
site, which presently or in the future may be considered hazardous. Services in 
respect of this investigation have been performed in accordance with professional 
standards for investigations of contamination assessment. No guarantees are either 
expressed or implied.  
 
This document and the information contained herein have been prepared for the 
use of Northern King Country Developments Ltd in relation to the development of 
the property at Harpers Avenue, and should not be used or relied upon by any other 
person or entity for any other project, with the exception that the relevant territorial 
authority can rely on it for the purpose of processing those consent applications for 
which this report has been prepared. Any reliance on this report by any other parties 
shall be at such party's sole risk. 
 
 
Report prepared on:  27 April 2018 
Report Revised on: 8 August 2018 
 
Report prepared by: 
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1 Introduction 
Groundwater and Environmental Services (GES) was engaged to carry out an investigation to 
determine the potential for environmental contamination across the property at Harpers 
Avenue.  
 
This investigation was required to determine the status of the site in accordance with the 
requirements of the National Environmental Standard for Assessing and Managing 
Contaminants in Soil to Protect Human Health (NES) and relevant sections of the Otorohanga 
District Plan and Waikato Regional Plan (Section 5.3).  
 
The information presented in this report may be used in support of consent applications 
relating to proposed subdivision and development of the property.  
 
This report details the results of a combined preliminary and detailed site investigation for the 
subject site that evaluates the potential for contamination and includes soil sampling and 
analysis to determine the degree of contamination.  

1.1 Scope 
Significant activities undertaken as part of this investigation included:  
 

• Review of historic aerial photographs of the site and surrounding area from 1944 
onwards; 

• Review of Otorohanga District Council property files and Waikato Regional Council 
environmental information; 

• A site walkover survey of the property to check for indicators of potential 
contamination;  

• Collection of grid soil samples from across the property and collection of additional 
samples from identified potential contamination hotspot areas; 

• Analysis for soil samples for identified contaminants of concern;  
• Comparison of analytical results to applicable health and environmental protection 

guidelines; and 
• Reporting the investigation results and providing recommendations. 

1.2 Site Identification  
The location and layout of property are shown on Figure 1.  
 
The property details are given below: 
 
Address:  Harpers Avenue, Otorohanga 
Legal Description: LOT 2 DP 342000 (VRN 05541/480/00) 
Area:   12.6233 Hectares 

1.3 Background 
The subject site is a rolling farm property that has historically been pasture.  
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The 12.6 hectare site is roughly triangular in shape and is located to the north-east of 
Otorohanga township, between Harpers Ave, Main North Road (SH3) and Thomson Street.  
 
There are existing residential dwellings beside the south-west, south, east and northeast sides 
of the property. 

1.4 Nature of Proposed Redevelopment 
The proposed redevelopment involves a staged subdivision into residential lots with associated 
earthworks. 
 
Activities to be carried out as part of the proposed subdivision and residential development 
include: 
 

• Stripping and stockpiling of site topsoil; 
• Cut and fill earthworks to create desired building contours;  
• Earthworks for construction of roads and driveways; 
• Earthworks for the installation of public and private underground services;   
• Earthworks for the construction  of residential dwellings; and 
• Minor earthworks for landscaping. 

1.5 Reason for Investigation 
The investigation of this property was carried out on behalf of Northern King Country 
Developments Limited to determine whether potentially hazardous activities had been carried 
out at the site. 
 
This report provides an evaluation of the potential nature and extent of contaminants within 
soil at the property that could pose a risk to human health or the environment during 
redevelopment or under future residential land use. 

1.6 Geology 
Geology in the area of the site is dominated of the Mangaokewa Formation of the Pakaumanu 
Group with common deposits of the Piako Subgroup (Tauranga Group) of alluvial and colluvial 
sediments. These are described as pumiceous clay, sandy clay, silt and gravel with local muddy 
peat. 

1.7 Hydrology & Hydrogeology 
The most significant potentially sensitive receiving environments for any contamination at the 
property would be surface water and underlying groundwater.  
 
Local topography suggests that surface water from across the south and east of the property is 
likely to drain towards south and discharge to Waipa River. Surface water from across the 
northern and western parts of the property is likely to drain to the northwest and also discharge 
to Waipa River. 
 
Waipa River flows towards the north, eventually discharging to Waikato River at Ngaruawahia. 
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Shallow groundwater in the area of the property is also expected to flow towards Waipa River. 

1.8 Previous Environmental Reports 
No previous environmental investigations have been carried out for the subject property. 
 
Geotechnical investigations were carried out across the property in support of an earlier 
subdivision proposal. The geotechnical investigation report1 did not include any indications of 
actual or potential contamination across the subject property. Results and conclusions 
contained in the report included: 
 

• The ground in elevated portions of the site generally consisted of a layer of topsoil over 
layers of clayey silt with no significant areas of fill; 

• The ground within low-lying areas adjacent to Harpers Avenue in the south of the site 
consisted of soft to very soft clay or peat with no significant areas of fill. It was however 
noted that this area historically had drainage works and cultivation and that areas of fill 
were more likely to be present as a result of back filling of trenches and realignment of 
drainage channels; 

• The ground in the north-east corner of the site generally consisted of a layer of topsoil 
over layers of clayey silt with some colluvium to a depth of 1.1 m. Lots in this area 
adjoining the Westridge subdivision had been used in part as a dumping area for surplus 
material from the subdivision excavations and to provide lateral support for the fill area 
within the subdivision. Fill depths of 2 to 3 m were found in parts this area. 

                                                 
1 RW & V Robert Consultancy  (20 November 2007). Site report, proposed subdivision Lots 1  – 130 being a 
subdivision of Lot 2 DPS 34200, Harpers Avenue/Thomson Avenue, Otorohanga. Report prepared for NKC 
Developments Ltd. 
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2 Site History 
The available site history has been gathered from a number of sources and is set out in the 
following sections. 

2.1 Review of Otorohanga District Council Environmental Information 
A request for available site contamination information relating to the Harpers Avenue property 
was made to Waikato Regional Council.  
 
Waikato Regional Council maintains a register (Land Use Information Register) of properties 
known to be contaminated on the basis of chemical measurements, or potentially 
contaminated on the basis of past land use, however this register is still under development and 
is not comprehensive.   
 
The response from the regional Council confirmed that the property does not currently appear 
on the Land Use Information Register.  
 
The Council response noted that pastoral farming is not included on the list of potentially 
contaminating activities (Hazardous Activities Industries List) however typical farming activities 
such as horticulture, sheep dipping, chemical storage, petroleum storage and workshops are 
included on the list. It was noted that these activities are more difficult to identify and may not 
be as well represented on the Land Use Information Register.  
 
The response also noted that:  
 

• Significant use of lead-based paint on buildings can, in some cases, pose a contamination 
risk and that the use of lead-based paint is not recorded on the Land Use Information 
Register; 

• Buildings in deteriorated or derelict condition which contain asbestos can result in 
asbestos fibres in soil and that the use of asbestos in building materials is not recorded 
on the Land Use Information Register; and 

• The long term, frequent use of superphosphate fertilisers can potentially result in 
elevated levels of cadmium in soil and that the use of superphosphate fertiliser is not 
recorded on the Land Use Information Register. 

 
A copy of the response from Waikato Regional Council is attached to this report in Appendix A.  

2.2 Review of Otorohanga District Council Property File 
The Otorohanga District Council property file for the Harpers Avenue site was viewed at the 
council office on 19 March 2018. Information contained in the property file are summarised 
below:  
 

• There was a 1962 building consent for a 32’ x 16’ (512ft2) shed on the property; 
• There were no consents relating to construction of the dwelling on the property;  
• The current land use was recorded as grazing; 
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• The file suggested that maize cropping may have been carried out by a previous owner 
previous owner (Peter Harper); 

• There was a 1997 building consent for a 77m2 Hay Shed. It appears this may have 
replaced an earlier shed located to the north of the former dwelling location (as 
observed on the 2004 aerial photograph and noted in Section2.4 below); 

• There were consent applications from 2006/7 relating to redevelopment of the property 
however consent was not granted. The applications did not include environmental 
information about the property. 

Other than the use of the property for grazing and the potential use for maize cropping, the 
Council property file did not identify any potential environmental issues and no activities uses 
recorded that would be likely to have resulted in significant contamination of the subject 
property. 

2.3 Dangerous Goods Licences 
No known dangerous goods licences were known to have been held for the property under 
investigation and it appears unlikely that any such licenses would have been held. 

2.4 Review of Aerial Photographs 
A review of aerial photographs of the property and surrounding area was undertaken in order 
to determine past land use practices. Available photographs covered the period from 1944 to 
the present day. No photographs from prior to 1944 were available at the time of the review. 
Observations from the aerial photographs are discussed below. Copies of selected historic aerial 
photos are reproduced in Appendix B. 
 
1944 
The 1944 photograph showed that the subject property was predominantly in pasture and was 
likely to be used for stock grazing. There were farm buildings located in the west of the 
property, adjacent to Harpers Ave which appeared to be a gravel track. There appeared to be a 
gully in the southeast of the property. Surrounding land was also apparently predominantly 
used for grazing. The photograph did not provide any evidence for the presence of commercial 
horticulture on the subject property or in the surrounding area. 
 
1961 
The layout of the subject property was similar to that observed in the 1944 photograph. There 
appeared to be a house lot enclosed by a hedge in the west of the property on the north side of 
one of the farm buildings. Other buildings were located to the north and east of the hedged 
area. The bulk of the property remained in pasture and there were no indications for the 
presence of commercial horticulture on the subject property or in the surrounding area. 
Residential dwellings had been constructed alongside Main North Road immediately south of 
the subject property. 
 
1963 
The layout of the subject property was similar to that observed in the 1944 photograph. The 
small building east of the hedged area had been removed and a larger shed/barn had been 
constructed further to the northeast of the area. The property remained in pasture and there 
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were no indications for the presence of commercial horticulture on the subject property or in 
the surrounding area. 
 
1974 
In 1974 the subject property had essentially the same layout as that shown in the 1963 
photograph. Small drainage channels may have been excavated in the south of the property, 
extending to the southwest from the gully feature. Residential dwellings had been constructed 
alongside Harpers Ave to the south of the farm buildings in the west of the property. A 
residential subdivision had also been alongside the northeast portion of the property. 
 
1976 
In 1976 the subject property had essentially the same layout as that shown in the 1974 
photograph. Land immediately to the north, south and west remained in pasture. The 
neighbouring land to the east appears to be used for commercial horticulture.  
 
1983 
In 1988 the subject property had a similar layout to that shown in the 1976 photograph.  
 
2004 
In 2004 the bulk of the subject property remained in pasture and had a similar layout to that 
shown in the 1983 photograph. The building that was assumed to be the dwelling had been 
removed from the west of the property along with much of the vegetation from the area north 
of the dwelling. A larger shed/barn and a small shed remained in the north of this area. There 
were no other buildings on the property. The gully feature in the east of the property was 
heavily vegetated. Some additional dwellings had been constructed on neighbouring land in the 
south of the property.  
 
2011  
The bulk of the subject property had a similar layout to that shown in the 2004 photograph. The 
shed/barn appeared to have been removed from the west of the property and there is an area 
of disturbed ground around the former shed location. A small pond had been created in the 
north-west of the property, near the northern boundary. A residential subdivision had been 
created immediately north east of the property (extension of Thomson Street) and dwellings 
being constructed on approximately half of the new lots. Outdoor cropping is being carried out 
on neighbouring land to the north and west. 
 
2013 
The layout of the property is similar to that observed on 2011. Cropping appears to have 
recently been carried out on the neighbouring land to the north and west. 
 
2016  
The layout of the property is largely unchanged from 2011. The bulk of the property remains in 
pasture. Cropping is being carried out on neighbouring land to the north and west. Additional 
dwellings being constructed in the subdivision immediately north-east of the property.  
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Summary  
The available aerial photographs indicate that the property has been used for stock grazing 
since at least 1944 and there are no indications that commercial horticulture has ever been 
carried out there. Farm buildings were mostly located in the west of the property, close to 
Harpers Ave. The buildings appeared to include a dwelling, large shed/barn and smaller sheds. A 
large barn was visible to the north-east of this area in the 1963 photograph. The dwelling and 
barn to the north-east had been removed by 2004 and the other structures were gone by 2011. 
Other than the construction of a small pond in the north-west of the property between 2004 
and 2011, there was no visible evidence for significant earthworks across the property. Aerials 
from 2011 onwards showed that outdoor cropping was carried out on neighbouring land to the 
north and west however this activity appears unlikely to have resulted in any significant 
contamination of the subject property. 

2.5 Information from Property Owner 
Northern King Country Developments Ltd is not aware of any actual contamination, potential 
contamination incidents or other outstanding environmental issues at the subject property. 
 
The property is leased to Tim Phillips for stock grazing however at the time of the site inspection 
and sampling there was no stock on the land. 
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3 Site Walkover Inspection Results 
A walkover inspection of the subject property was carried out on 19 March 2018. Observations 
from the walkover are discussed below. 

3.1 Nature and Extent of Anticipated Contamination 
At the time of the inspection, available information suggested that there was the potential for 
contamination at the subject property due to: 
 

• Former building locations that may have been used for storage/handling of farm or 
horticultural chemicals; 

• The application of superphosphate fertilisers, which can potentially result in elevated 
levels of cadmium in soil; 

• The use of pesticides or herbicides; 
• Stock dipping or spraying; 
• Potential use of asbestos-containing products in former site buildings or drainage;  
• Potential use of lead paint on former site buildings; and 
• Chemical spray-drift or surface water discharges from neighbouring properties. 

3.2 Walkover Observations  
At the time of the inspection, the bulk of the property was mainly in pasture and there were no 
buildings located on the property.  
 
Observations from the walkover inspection of the property are summarised below and 
numbered locations of noted features are shown on Figure 1. Relevant photographs taken 
during the site inspection are included in Appendix C. 
 

1. Area of former house lot. This area was covered with dense scrub. There was no visual 
evidence for the presence of asbestos-containing materials in the soil resulting from 
demolition of previous structures;  

2. A rubbish pile was located adjacent to a farm race in the area of the former barn (north 
of the former dwelling location). Visible material included with corrugated iron, plastic, 
metal and fabric. There were no potentially hazardous materials observed in the rubbish 
pile or on the surrounding ground; 

3. Concrete watering troughs were located at a number of locations around the property. 
There was no evidence for the use of asbestos cement troughs; 

4. A farm driveway entry/race was located near to the former barn location (north of the 
former house lot); 

5. Two burning areas were identified on the property. The first area was located to the east 
of the former house lot. This appeared to have been used relatively recently and had 
visible ash/charcoal on the ground surface. There was no visible evidence for the 
burning of anything other than vegetation however the proximity to the former 
buildings makes it a possibility.  The second area was located in pasture in the north-east 
of the property and contained burnt tree stumps. Burning of material other than 
vegetation in this area is considered to be unlikely; 



Groundwater and Environmental Services 
 

PO Box 190  9 
Cambridge Detailed Site Investigation – Harpers Avenue 

 

6. A former vegetation burning area was also identified in the south of the property. There 
was no evidence of recent fires however some charcoal is identified below the soil 
surface; and 

7. A small man-made pond was located in the north-west of the property, close to the 
northern property boundary. There was no evidence for the use of any potentially 
hazardous materials in the margins of the pond. 

The walkover inspection identified the following actual or potential contamination issues: 
 

• The area of the former dwelling and sheds could potentially have contamination due to 
the storage/handling of farm chemicals, stock spraying and/or the use of lead paint. 
Likely potential contaminants include heavy metals and organochlorine pesticides 
(OCPs); 

• The rubbish burning area identified to the east of the former buildings could potentially 
have contamination due to the burning of material other than vegetation. Likely 
potential contaminants include heavy metals and polycyclic aromatic hydrocarbons 
(PAHs); and 

• Although there would not be expected to be any visual evidence, the pasture across the 
property could have historically been fertilised with superphosphate. The most likely 
potential contaminant would be cadmium. 

 
The inspection did not identify any structures that could have been used for historic stock 
dipping. There was also no visual evidence for historic commercial horticulture at the property 
or for contamination of the property resulting from activities on neighbouring properties. 
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4 Soil Sampling 
Soil sampling was carried out across the subject property on 19 and 20 March 2018. Shallow soil 
samples for chemical analysis were collected from an approximate 40 m grid across the bulk of 
the property. Additional samples were collected from identified potential contamination 
hotspots including the areas of former farm buildings and a potential rubbish burning area. 
 
The sampling programme included:  
 

• The setting out of sample locations; 
• Collection of soil samples by stainless steel push tube sampler or hand auger; 
• Logging the materials and placing them into appropriate sample containers; and 
• Dispatching samples to Hill Laboratories for analysis for potential contaminants of 

concern. 
 
General observations and details of sampling procedures, material logs and analytical results 
are provided in the following sections. 

4.1 General Observations 
At the time of the site sampling, the layout of the property was the same as that shown on the 
recent aerial photographs and observed during the walkover inspection carried out for this 
investigation. 

4.2 Soil Sampling 
Samples were collected from grid locations and from identified potential contamination hotspot 
areas according to the methods outlined in the following sections.  
 
At each sampling location, a shallow (0-0.15m depth) soil sample was collected. The 0.15 m 
sample depth was considered to be most appropriate due to the site history and the likely 
stripping of the bulk of the site soil during redevelopment earthworks. 
 
The sample locations are shown on Figure 2.  
 
The sampling areas were as follows: 
 

• Grid samples (approximate 40 m spacing) were collected from pasture across the bulk of 
the property to check for heavy metal and organochlorine pesticide contamination 
resulting from historic fertilizer application and pasture management.  

• Samples were also collected from the areas of former farm buildings to check for heavy 
metal and organochlorine pesticide contamination from historic farm chemical 
storage/handling or other sources such as use of lead paint and galvanised iron 
roofing/cladding.   

• Samples were collected from the identified rubbish burning area located to the east of 
the former farm building location to check for potential heavy metal or polycyclic 
aromatic hydrocarbon (PAH) contamination. 
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4.2.1 Sampling Method 
The investigation and sampling locations were set out prior to the start of sampling. 
 
The samples were collected using a stainless-steel soil corer or hand augur.  
 
Samples were logged and placed directly into appropriate sample jars supplied by the analytical 
laboratory (Hill Laboratories).  

4.2.2 Sample Handling 
Once in jars, the samples for chemical analysis were sealed and placed directly into a chilly bin 
and kept in cool storage for dispatch to Hill Laboratories under chain of custody documentation.  
 
Each sample was given a unique identification number as follows: 
 

Site Identifier/Year Reference/Sample Number 
 
The client identifier was “NK”, the year reference was “18” and the sample number was a 3-
digit number starting from 001. 

4.2.3 Equipment Decontamination 
The sampling equipment was decontaminated prior to use at each sample location by rinsing in 
a potable water bath, washing in a solution of potable water and Decon 90 (a zero residue 
analytical detergent), and rinsing in another bath of potable water.  

4.3 Material Descriptions 
The sample locations, depth ranges, and geologic materials encountered during the sampling 
are reported Table 1 below.  
 
Attention was paid to the possible presence of indicators of chemical contamination. Typical 
chemical contamination indicators would usually include unusual colouring, visible chemical 
residues, the presence of refuse, and noticeable odours.  
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Table 1 Sampling Observations 
Sample Depth 

(m) 
Description 

NK18001 0-0.15 Medium brown and grey silt with rare gravel. 
NK18002 0-0.15 Medium to dark brown silt with rare gravel. 
NK18003 0-0.15 Mix of medium to dark brown silt and medium orange silty clay. Rare 

gravel. 
NK18004 0-0.15 Medium to dark grey and brown silt with rare gravel. 
NK18005 0-0.15 Medium grey and brown silt with rare gravel. 
NK18006 0-0.15 Medium brown silt with some medium orange clayey silt. Rare gravel. 
NK18007 0-0.15 Medium to dark brown silt with rare medium orange silty clay. Rare 

gravel. 
NK18008 0-0.15 Medium to dark brown silt with rare medium orange silty clay. Rare 

gravel. 
NK18009 0-0.15 Medium to dark brown silt with rare gravel. 
NK18010 0-0.15 Medium brown silt with rate orange clayey silt. Rare gravel. 
NK18011 0-0.15 Medium to dark brown silt with rare medium orange silty clay. Rare 

gravel. 
NK18012 0-0.15 Medium to dark brown silt with rare medium orange silty clay. Rare 

gravel. 
NK18013 0-0.15 Medium brown silt with rare medium orange clayey silt. Rare gravel. 
NK18014 0-0.15 Medium to dark brown silt with rare gravel. 
NK18015 0-0.15 Medium to dark brown silt with rare light brown and orange clay. Rare 

gravel. 
NK18016 0-0.15 Medium to dark brown clayey silt with rare gravel. 
NK18017 0-0.15 Mix of medium to dark brown silt and medium orange clayey silt. Rare 

gravel. 
NK18018 0-0.15 Medium to dark brown silt with rare medium orange silty clay. Rare 

gravel. 
NK18019 0-0.15 Medium to dark brown silt. Rare gravel. 
NK18020 0-0.15 Dark brown silt with rare gravel. 
NK18021 0-0.15 Medium to dark brown silt with rare medium orange silty clay. Rare 

gravel. 
NK18022 0-0.15 Medium to dark brown silt with rare medium orange silty clay. Rare 

gravel. 
NK18023 0-0.15 Medium to dark brown silt with rare medium orange silty clay. Rare 

gravel. 
NK18024 0-0.15 Medium brown silt with rare medium orange clayey silt. Rare gravel. 
NK18025 0-0.15 Medium brown silt with rare gravel. 
NK18026 0-0.15 Medium to dark brown silt with rare medium orange silty clay. Rare 

gravel. 
NK18027 0-0.15 Medium to dark brown silt with rare medium orange silty clay. Rare 

gravel. 
NK18028 0-0.15 Medium brown clayey silt with some medium orange clayey silt. Rare 
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gravel. 
NK18029 0-0.15 Medium to dark brown silt with rare medium orange silty clay. Rare 

gravel. 
NK18030 0-0.15 Medium to dark brown silt with rare medium orange silty clay. Rare 

gravel. 
NK18031 0-0.15 Dark brown silt with rare gravel. 
NK18032 0-0.15 Medium to dark brown silt with rare medium orange silty clay. Rare 

gravel. 
NK18033 0-0.15 Medium to dark brown silt with rare gravel. 
NK18034 0-0.15 Medium brown and grey silt and rare medium orange clayey silt. Rare 

gravel. 
NK18035 0-0.15 Medium to dark brown clayey silt with rare medium grey clay. Rare 

gravel. 
NK18036 0-0.15 Medium brown silt with rare medium orange clayey silt. Rare gravel. 
NK18037 0-0.15 Mix of dark brown silt and light grey silty clay and medium orange silty 

clay. Rare gravel. 
NK18038 0-0.15 Light brown and grey silt with rare gravel. 3 m from concrete watering 

trough. 
NK18039 0-0.15 Light brown and grey silt with rare gravel. 
NK18040 0-0.15 Medium brown clayey silt with some light grey clay. Rare gravel. 
NK18041 0-0.15 Medium to dark brown silt with rare medium orange clayey silt. Rare 

gravel. 
NK18042 0-0.15 Medium to dark brown silt with rare medium orange silty clay and some 

light grey clay. Rare gravel. 
NK18043 0-0.15 Mix of medium to dark brown silt with medium orange clayey silt. Rare 

gravel. 
NK18044 0-0.15 Medium to dark brown silt with rare gravel. 
NK18045 0-0.15 Light to medium brown and medium orange clayey silt. Rare gravel. 
NK18046 0-0.15 Duplicate of NK18042. 

Medium to dark brown silt with rare medium orange silty clay and some 
light grey clay. Rare gravel. 

NK18047 0-0.15 Duplicate of NK18043. 
Mix of medium to dark brown silt with medium orange clayey silt. Rare 
gravel. 

NK18048 0-0.15 Duplicate of NK18044. 
Medium to dark brown silt with rare gravel. 

NK18049 0-0.15 Duplicate of NK18045. 
Light to medium brown and medium orange clayey silt. Rare gravel. 

NK18050 0-0.15 Mix of dark brown silt and some medium orange clayey silt. Rare gravel. 
NK18051 0-0.075 Medium to dark brown silt. Gravel obstruction at 0.075 m 
NK18052 0-0.15 Medium to dark brown silt. Gravel at 0.05 m 
NK18053 0-0.15 Dark brown clayey silt with medium orange clayey silt. Rare gravel. 
NK18054 

& 
NK18055 

0-0.15 Duplicate samples. 
Medium brown and grey silt with ash and some medium orange silt. 
Rare gravel. 
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5 Analytical Results 
Soil samples were sent to the analytical laboratory for chemical analysis as soon as possible 
following their collection. The samples were analysed for the identified contaminants of 
concern for their area. The analytical results are summarised on Table 2 and the laboratory 
analytical report from Hill Laboratories is reproduced in full in Appendix A. The sample analyses 
are outlined below: 
 

• Composite samples for analysis were created in the laboratory from groups of up to 4 
neighbouring individual grid samples. As part of this, the composite sample for analysis 
was created from a duplicate set of grid samples collected from the south of the 
property. The composite samples were analysed for a suite of heavy metals and OCPs.  

• Two grid samples were analysed individually for a suite of heavy metals and OCPs; 
• 12 of the grid samples were also analysed individually for cadmium following receipt of 

the composite sample analytical results. 
• Four of the grid samples were analysed individually for arsenic and cadmium following 

receipt of the composite sample analytical results.  
• Four individual potential contamination hotspot samples from the areas of former 

building locations were analysed for a suite of heavy metals and OCPs. 
• A set of two duplicate samples from the burning area located to the east of the former 

buildings was analysed for a suite of heavy metals and PAHs. 

5.1.1 Quality Assurance/Quality Control 
In addition to standard laboratory QA/QC, one set of duplicate grid samples for composite 
analysis was collected along with a duplicate set of individual samples from the potential 
contamination hotspot. The samples were collected to assess the variation of the analytical 
results and/or the homogeneity of the samples.  
 
The results from the duplicate samples are presented in Table 3, along with the calculated 
relative percentage difference (RPD) for each analyte. RPDs could not be calculated where one 
or both of the results were below the analytical detection limit for the particular analysis. 
Ministry for the Environment guidelines suggest that a relative percentage difference of less 
than 30-50% is generally acceptable. 
 
The RPDs for the heavy metal analyses from the duplicate individual samples were well within 
the acceptable range, with a maximum RPD of 16%. Calculated BAP equivalent results were 
below the analytical detection limits however the calculated RPD for total PAHs was also well 
within the acceptable range at 16%. 
 
The RPDs for the heavy metal analyses from the duplicate composite samples were well within 
the acceptable range, with a maximum RPD of 7%. All of the OCP results were below their 
analytical detection limits and therefore no RPDs could be calculated for the OCPs. 
 
The calculated RPD suggest that the sampling and analysis is providing repeatable results. 
 
Standard QA/QC reports from Hill Laboratories were not reviewed for this project but are 
available from the laboratory if required. 
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Table 2 Analytical Results – Chemical Analysis (mg/kg) 

Sample Name: Arsenic 
Cadmiu

m 
Chromiu

m Copper Lead Nickel Zinc 4,4'-DDE 2,4'-DDT 4,4'-DDT 
Total 
DDT  BAP Eq 

Total 
PAHs 

NK18001 6 0.23 
    

58 
    

- - 
NK18002 10 1.19 

    
107 

    
- - 

NK18003 5 0.54 
    

57 
    

- - 
NK18004 50 1.07 

    
300 

    
- - 

NK18020 - 1.01 
         

- - 
NK18021 - 0.93 

         
- - 

NK18022 - 1.33 
         

- - 
NK18023 - 0.79 

         
- - 

NK18024 - 1.19 
         

- - 
NK18025 - 0.83 

         
- - 

NK18026 - 0.81 
         

- - 
NK18027 - 0.7 

         
- - 

NK18031 - 0.89 
         

- - 
NK18032 - 1.39 

         
- - 

NK18033 - 0.68 
         

- - 
NK18034 - 0.92 

         
- - 

NK18030 6 0.82 11 41 15.5 6 78 < 0.017 < 0.017 < 0.017 < 0.10 - - 
NK18041 5 0.31 12 21 30 4 54 < 0.017 < 0.017 < 0.017 < 0.10 - - 
NK18050 7 0.2 12 44 77 5 100 < 0.018 < 0.018 < 0.018 < 0.11 - - 
NK18051 12 0.44 21 45 186 11 370 0.026 < 0.014 0.064 0.09 - - 
NK18052 6 0.38 16 31 19.6 9 144 < 0.014 < 0.014 0.014 < 0.08 - - 
NK18053 8 0.56 13 36 15.6 7 70 < 0.017 < 0.017 < 0.017 < 0.10 - - 
NK18054 8 1.57 13 52 15.8 6 240 - - - - < 0.04 0.039 
NK18055 8 1.34 13 54 15.6 6 280 - - - - < 0.04 0.046 
NK18001-04 24 0.85 18 41 15.4 5 153 < 0.017 < 0.017 < 0.017 < 0.10 - - 
NK18005-08 8 0.58 11 50 17.1 5 111 < 0.016 < 0.016 < 0.016 < 0.10 - - 
NK18009-12 7 0.66 12 46 16.2 5 77 < 0.016 < 0.016 < 0.016 < 0.10 - - 
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NK18013-16 8 0.6 12 51 19.9 6 96 < 0.016 < 0.016 < 0.016 < 0.10 - - 
NK18017-19 8 0.6 13 50 19 6 90 < 0.015 < 0.015 < 0.015 < 0.09 - - 
NK18020-23 6 1.07 11 36 16.1 6 82 < 0.017 < 0.017 < 0.017 < 0.11 - - 
NK18024-27 6 0.88 12 38 14.6 6 70 < 0.016 < 0.016 < 0.016 < 0.10 - - 
NK18028-29 7 0.72 12 38 16.2 6 98 < 0.017 < 0.017 < 0.017 < 0.10 - - 
NK18031-34 6 0.95 12 54 15.1 6 94 < 0.017 < 0.017 < 0.017 < 0.11 - - 
NK18035-38 4 0.27 11 28 18.2 4 67 < 0.015 < 0.015 < 0.015 < 0.09 - - 
NK18039-40 3 0.22 10 20 22 4 56 < 0.014 < 0.014 < 0.014 < 0.09 - - 
NK18042-45 6 0.51 13 41 20 6 80 < 0.016 < 0.016 < 0.016 < 0.10 - - 
NK18046-49 6 0.51 14 40 20 6 81 < 0.017 < 0.017 < 0.017 < 0.10 - - 
AUP- PAC 100 7.5 400 325 250 105 400 - - - 12 20 - 
Background - 
Median (95%) 

3.91 
(16.38) 

.096 
(0.49) 

13.92 
(67.35) 

9.83 
(42.16) 

6.82 
(24.79) 

5.99 
(33.75) 

31.25 
(129.7) - - - - - - 

NES–Residential 10% 20 3 460 NL 210 600 7000 - - - 70 10 - 
Ecological  60 12 390 140 1300 60 240 - - - 89 22 - 
Table Notes: 

1. NL denotes “Not Limited” and “-“ denotes “Not Analysed”. 
2. Bold values exceed the 95 percentile predicted background level. 
3. Red values exceed the National Environmental Standard for residential land use with 10% home-grown produce consumption. 
4. Shaded values exceed the applicable risk-based guideline values for environmental protection.  

 
Table 3 Duplicate Sample Comparison  

Sample Name: Arsenic Cadmium Chromium Copper Lead Nickel Zinc 4,4'-DDE 2,4'-DDT 4,4'-DDT 
Total 
DDT BAP Eq 

Total 
PAHs 

NK18054 8 1.57 13 52 15.8 6 240 - - - - < 0.04 0.039 
NK18055 8 1.34 13 54 15.6 6 280 - - - - < 0.04 0.046 

RPD 0 -16 0 4 -1 0 15 - - - - NC 16 
NK18042-45 6 0.51 13 41 20 6 80 < 0.016 < 0.016 < 0.016 < 0.10 - - 
NK18046-49 6 0.51 14 40 20 6 81 < 0.017 < 0.017 < 0.017 < 0.10 - - 

RPD 0 0 7 -2 0 0 1 NC NC NC NC - - 
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The analytical results presented in the table above are discussed in the following sections 
with reference to the appropriate guidelines.   

5.2 Site Contamination Guidelines 
A range of numerical guidelines have been published, against which site contaminant 
concentrations can be compared to determine the degree of risk that they present to human 
health and the environment.  
 
The concentrations are compared to the National Environmental Standards for the 
protection of human health on residential land with 10% home-grown produce consumption. 
This standard was selected on the basis of the planned future land use. A change to a more 
sensitive land use would require a review of the standards used. 
 
Contaminant concentrations are also compared to risk-based ecological protection soil 
guideline values taken from the June 2016 Landcare Research draft soil guideline values2 and 
sources referenced in the MFE environmental guideline values database. The ecological 
protection values have not been formally adopted by Waikato regional Council however they 
provide a useful starting point for risk-based evaluation of the ecological effects of 
contamination. 
 
Ecological protection guidelines and the applicable national environmental standards are 
provided in the analytical results table. The permitted activity criteria (AUP-PAC) for 
environmental protection provided in the Auckland Unitary Plan are also provided for 
reference. Predicted background soil concentrations for geologic materials found at the site 
are also provided in the results table. These include median and 95th percentile values for the 
analysed heavy metals taken from the Landcare Research Ltd online database.   
 
The comparison of measured contaminant levels with predicated background levels and 
applicable guidelines provides guidance on the potential risks presented by any site 
contamination.  
 
The need for remediation or controls on access to contamination is established by evaluating 
the actual risk on a site-specific basis. Factors involved in this evaluation include the physical 
and chemical characteristics of the contaminants, their toxicity, and the ease of exposure of 
humans, plants and animals to contaminants in soil, air and water.  

5.3 Discussion of Analytical Results  
A summary and discussion of the analytical results for the property is presented below: 
 
Grid Samples 
13 composite grid samples (including one duplicate sample) containing two to four individual 
grid samples were analysed for this investigation. Two individual grid samples (NK18030 and 
041) that did not fit into a group for composite analysis were analysed individually.  
 
The concentrations of the majority of the analysed heavy metals in the samples were within 
predicted background levels and well below all applicable health and environmental 
                                                 
2 Landcare Research (June 2016). Background soil concentrations and soil guideline values for the protection of 
ecological receptors (ECO-SGVs) - consultation draft. Report prepared for Regional Waste and Contaminated 
Land Forum, Land Monitoring Forum and Land Managers Group. 
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protection guideline values. These levels do not present any significant risk to human health 
or the environment under the planned residential land use.  
 
The concentration of arsenic in composite sample NK18001-004 (24 mg/kg) exceeded the 
background level and the NES guideline value for residential land with 10% home-grown 
produce consumption. Arsenic at levels above the guideline value presents a potential risk to 
human health. Following receipt of the composite analysis, the individual samples from that 
composite were analysed for arsenic and the results are presented in Table 2. Arsenic levels 
at three of the individual locations were well below the background and guideline values. 
The arsenic concentration at the fourth location (NK18004) of 50 mg/kg exceeds the 
background level and the NES guideline value; presenting a potential risk to human health 
under the proposed land use.  
 
Cadmium concentrations in the majority of composite samples were above predicted 
background levels. All of the concentrations were however below the applicable guideline 
values. The individual grid samples from composites NK18001-004, NK18020-023, NK18024-
027 and NK18031-034 were analysed for cadmium with all but one of the samples having a 
cadmium level above the predicted background range. All of the measured individual 
cadmium concentrations were well below the applied guideline values for health and 
ecological protection. 
 
All of the chromium, lead and nickel concentrations in the composite samples were within 
predicted background levels and below applicable guidelines. 
 
Copper concentrations were slightly elevated above the 95 percentile predicted background 
level in five of the composite samples however the concentrations could still be 
representative of a higher local background. All of the composite sample coper 
concentrations were well below applicable guidelines.  
 
Zinc concentrations in all but one of the composite samples were within predicted 
background levels. The zinc concentration in sample NK18001-004 was elevated above 
background levels. All of the zinc concentrations were below applicable guidelines. The 
individual grid samples from composite NK18001-004 were analysed for zinc. The zinc 
concentration in sample NK18004 (300 mg/kg) exceeded the proposed ecological protection 
guideline. The levels in the other three samples fell within the normal background range.   
 
No organochlorine pesticides were detected in any of the individual or composite grid 
samples at levels above the analytical detection limits. 
 
The results from the grid samples suggest that cadmium levels in some of the pasture across 
the property maybe elevated as a result of historical superphosphate fertiliser application 
however the cadmium concentrations are highly unlikely to present any significant risk to 
human health or the environment under the proposed residential land use or during site 
redevelopment. 
 
There was no obvious source for the elevated arsenic and zinc concentrations at sample 
location NK18004 although it could potentially have been around the location of a former 
barn that was noted on the 1963 aerial photograph.  
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There was no evidence for the past use of organochlorine pesticides on the pasture across 
the property, suggesting that past commercial horticulture on the property was highly 
unlikely. 
 
Potential Contamination Hotspot Samples 
Four individual samples were collected for analysis from across the locations of former 
buildings in the west of the property.  
 
Concentrations of the majority of the analysed heavy metals in the samples were within 
predicted background levels. The concentrations of lead and zinc were elevated in sample 
NK18051 and the lead concentration was elevated to a lesser degree in sample NK18050. The 
zinc concentration in sample NK18052 and the cadmium concentration in sample NK18053 
were slightly above predicted background levels. Sample NK18050 was taken from the 
former dwelling location while samples NK18051 and NK18052 were taken from the former 
shed/barn location to the north of the dwelling. Sample NK18053 was taken from the former 
shed location to the northeast of the dwelling.  
 
The zinc concentration in sample NK18051 was above the proposed ecological protection 
guideline value and zinc in this location presents a potential risk to the environment. None of 
the heavy metal concentrations were above the applied NES residential guideline values. 
  
Low levels of DDT were also detected in sample NK18051 however the total DDT 
concentration was well below the applicable guideline values. No other organochlorine 
pesticides were detected in the sample. 
 
No organochlorine pesticides were detected in the other three individual samples from the 
former building locations. 
 
The results from samples NK18051 and NK18052 suggest that farm chemicals may have been 
stored in the former shed around these locations. 
 
Burning Area Samples 
Two duplicate individual samples were collected for analysis from the identified burning area 
location east of the former farm buildings.  
 
Concentrations of the arsenic, chromium, lead and nick in the duplicate samples were within 
predicted background levels while copper concentrations were slightly above the 95th 
percentile. The concentrations of all of these metals were well below applicable health and 
ecological protection guideline values. 
 
Cadmium concentrations were elevated (two of the three highest values from the site 
samples) but were also below the applicable guideline levels. 
 
The zinc concentrations were elevated compared to the majority of other zinc results from 
across the site and were at or above the proposed ecological protection guideline value. Zinc 
at these levels could present a potential risk to the environment. The localised nature of the 
elevated zinc levels does however suggest that they are unlikely to currently be having any 
significant adverse effect. 
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Low levels of PAHs were detected in the duplicate samples however the calculated BAP 
equivalent concentrations were below detection levels and the detected levels of PAHs do 
not present any significant risk to human health or the environment.  
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6 Summary  
This environmental investigation has evaluated the potential for site contamination due to 
past and present activities across and around the property at Harpers Avenue. No previous 
environmental investigations are known to have been carried out for the subject property. 
 
Otorohanga District Council property files and Waikato Regional Council contaminated site 
files did not contain records of actual or potential contamination within the property and no 
activities were identified in the surrounding area that were likely to cause contamination of 
the subject site.  
 
Available aerial photographs indicate that the property has been used for stock grazing since 
at least 1944 and there are no indications that commercial horticulture has ever been carried 
out there. Farm buildings were located in the west of the property and included a dwelling, 
large shed/barn and smaller sheds. A large barn was also visible to the north-east of this area 
in the 1963 photograph. All of the structures had been removed from the site by 2011. Other 
than the construction of a small pond in the north-west of the property between 2004 and 
2011, there was no visible evidence for significant earthworks across the property. Aerials 
from 2011 onwards showed that outdoor cropping was carried out on neighbouring land to 
the north and west however this activity appears unlikely to have resulted in any significant 
contamination of the subject property. 
 
The current property owner is not aware of any actual contamination or potential 
contamination incidents, or other outstanding environmental issues, at the property. 
 
A walkover inspection of the property in March 2018 identified the following potential 
contamination issues: 
 

• Former buildings could potentially have contamination due to the storage/handling of 
farm chemicals, stock spraying and/or the use of lead paint; 

• The rubbish burning area east of the former buildings could potentially have 
contamination due to the burning of material other than vegetation; and 

• The pasture across the property could have historically been fertilised with 
superphosphate resulting in elevated levels of cadmium 

 
The inspection did not identify any structures that could have been used for historic stock 
dipping and there was no evidence for historic commercial horticulture at the property. 
 
Shallow soil samples were collected from an approximate 40 m grid across the property and 
additional samples were collected from identified potential contamination hotspots. The grid 
samples were mainly analysed as composites although analyses for arsenic and cadmium 
were also carried out on some of the individual samples. Key points from the analytical 
results include: 
 
Grid Samples 

• Arsenic in NK18004 (50 mg/kg) exceeded the NES residential guideline value. Zinc in 
this sample exceeded the proposed ecological protection guideline value. This sample 
may have been from the location of a former barn.  
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• Elevated cadmium was note in some composite samples. Corresponding individual 
samples were analysed and measured cadmium levels were generally elevated but 
well below applied guideline values for health and ecological protection. 

• No organochlorine pesticides were detected in the grid samples. 
 
Potential Hotspot Samples 

• Lead and zinc were elevated in NK18051 and lead was elevated in NK18050.  
• Zinc in sample NK18051 was above the proposed ecological protection guideline 

value.  
• All heavy metal were below the applied NES residential guideline values. 
• Low levels of DDT (below guidelines) were detected in NK18051. 
• No organochlorine pesticides were detected in the other three individual samples. 

 
Burning Area Samples 

• Concentrations of most of the heavy metals were well below applicable health and 
ecological protection guideline values. 

• Zinc levels were at or above the proposed ecological protection guideline value and 
could present a potential risk to the environment.  

• PAHs were detected in the samples at levels below applicable guideline values.  
 
The results from the grid samples suggest that cadmium levels in some of the pasture across 
the property may be elevated as a result of historical superphosphate fertiliser application 
however the cadmium concentrations are highly unlikely to present any significant risk to 
human health or the environment under the proposed residential land use or during site 
redevelopment. There was no evidence for the past use of organochlorine pesticides on the 
pasture across the property, suggesting that past commercial horticulture on the property 
was highly unlikely. 
 
The presence of elevated heavy metals and detectable DDT in sample NK18051 indicates that 
farm chemicals may have been stored in the former shed around that location. 
 
 



Groundwater and Environmental Services 

PO Box 190  23 
Cambridge  Detailed Site Investigation – Harpers Avenue  

7 Recommendations 
Based on the available results, it is recommended that the shallow soil be remediated prior 
to any earthworks being undertaken in the vicinity of sample locations NK18004, NK18051 
and NK18054/055.  
 
Remediation should be undertaken under the supervision of a suitably qualified 
environmental professional and include appropriate health and safety and environmental 
protection controls. Remediation work would include: 
 

• Excavation of the soil and loading into a truck for covered transport to the selected 
disposal site; 

• Validation inspection and sampling across the base and sides of the excavation area 
with analysis of the samples for heavy metal contaminants of concern; and 

• Reporting of the results to Otorohanga District Council and Waikato Regional Council. 
 
Although no asbestos-cement pipes have been observed on site, they could potentially have 
been used in drainage works across the property. Contractors involved in subdivision 
earthworks should be briefed on the potential to encounter asbestos-cement pipes and 
instructed to stop work immediately in the area of any such pipes before notifying the 
project manager. The project manager could then arrange for the removal of the pipes by a 
certified asbestos removal contractor. 
 
No further environmental investigations are currently proposed for the subject property 
although testing of heavy metal levels around NK18004, NK18051 and NK18054/055 (by 
sampling and analysis or portable XRF testing) should be carried out prior to, or during, 
remediation so that removal of soil with concentrations below the guidelines is minimised. 
 
Remediation of the arsenic contamination at levels above the NES residential guideline value 
(location NK18004) will be a restricted discretionary activity under the NES and will require 
an appropriate consent from Otorohanga District Council. Management of detectable 
contamination at levels below the NES residential guideline values will require controlled 
activity consent under the NES. 
 
Management or remediation of contamination on site is also covered by the contaminated 
land rules of the Waikato Regional Plan. Section 5.3.4 of the plan sets out the 
implementation methods relating to contaminated land. Under Section 5.3.4.6, the 
remediation of the contamination identified on site is likely to be a permitted activity subject 
to the following conditions: 
 

a. Any discharge to air arising from the activity shall comply with the conditions and 
standards and terms in Section 6.1.8 except where the matters addressed in Section 
6.1.8 are already addressed by conditions on resource consents for the site. 

b. No contaminants from the remediation of the contaminated land shall be discharged 
into water or onto land unless discharged to a landfill authorised in Section 5.2.7. 

c. The Waikato Regional Council shall be provided with the following reports prepared 
in compliance with Contaminated Land Management Guideline No.1: Reporting on 
Contaminated Sites in New Zealand (Ministry for the Environment, Wellington, NZ, 
updated October 2003) prior to commencement of land remediation: 
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i. detailed site investigation report 
ii. site remedial action plan 

d. After remediation is completed, copies of the following reports prepared in 
compliance with Contaminated Land Management Guideline No.1: Reporting on 
Contaminated Sites in New Zealand (Ministry for the Environment, Wellington, NZ, 
updated October 2003) must be provided to the Waikato Regional Council: 

i. site validation report 
ii. ongoing monitoring and management plan. 

e. Any updates of these reports shall be provided to the Waikato Regional Council if a 
change in investigation, remediation and monitoring strategy occurs. 

 
As with any assessment of this nature, there is always the possibility that additional items 
not visible during the investigation may be revealed during subsequent investigations or 
during redevelopment of the investigation area. Any such items should be evaluated by a 
suitably qualified environmental consultant in accordance with the requirements of 
Otorohanga District Council and Waikato Regional Council. 
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Appendix A 

Site Contamination Enquiry Response 



Groundwater and Environmental Services 

PO Box 190   
Cambridge Detailed Site Investigation – Harpers Avenue  

Dear Andrew, 
 
Thank you for your enquiry regarding information the Waikato Regional Council may hold 
relating to potential contamination at the property indicated below: 
 
0 Harpers Ave, Otorohanga; LOT 2 DP 342000 (VRN 05541/480/00) 
 

 
 
Background: The Waikato Regional Council maintains a register of properties known to be 
contaminated on the basis of chemical measurements, or potentially contaminated on the 
basis of past land use. This register (called the Land Use Information Register) is still under 
development and should not be regarded as comprehensive. The 'potentially contaminated' 
category is gradually being compiled with reference to past or present land uses that have a 
greater than average chance of causing contamination, as outlined in the Ministry for the 
Environment's Hazardous Activities and Industries List (HAIL): 
http://www.mfe.govt.nz/sites/default/files/hazards/contaminated-land/is-land-
contaminated/hazardous-activities-industries-list.pdf 
 
This property: I can confirm that this property within your area of interest does not currently 
appear on the Land Use Information Register. 
 
District Councils: Our records are not integrated with those of territorial authorities, so it 
would also be worth contacting the Otorohanga District Council to complete your audit of 
Council records if you have not already done so. In general, information about known 
contaminated land will be included on a property LIM produced by the territorial authority. 
 
Rural Land Considerations: Examples of sites that are "more likely than not" to have soil 
contamination (HAIL sites) include timber treatment activities, service stations and/or 
petroleum storage, panel beaters, spray painters, etc. Whilst pastoral farming is not included 
on this list, typical farming activities of horticulture, sheep dipping, chemical storage, 
petroleum storage and workshops are; but are more difficult to identify and may not be as 
well represented on the Land Use Information Register. Therefore, individuals interested in 

http://www.mfe.govt.nz/sites/default/files/hazards/contaminated-land/is-land-contaminated/hazardous-activities-industries-list.pdf
http://www.mfe.govt.nz/sites/default/files/hazards/contaminated-land/is-land-contaminated/hazardous-activities-industries-list.pdf


Groundwater and Environmental Services 

PO Box 190   
Cambridge Detailed Site Investigation – Harpers Avenue  

pastoral land may be interested in completing further investigations in accordance with 
Ministry for the Environment Guidelines prior to land purchase and/or development.  
 
Additional Information: Please note that:  
•     Significant use of lead-based paint on buildings can, in some cases, pose a contamination 

risk; the use of lead-based paint is not recorded on the Land Use Information Register.  
•     Buildings in deteriorated or derelict condition which contain asbestos can result in 

asbestos fibres in soil; the use of asbestos in building materials is not recorded on the 
Land Use Information Register. 

•     The long term, frequent use of superphosphate fertilisers can potentially result in elevated 
levels of cadmium in soil; the use of superphosphate fertiliser is not recorded on the Land 
Use Information Register. 

•     We are not currently resourced to fully incorporate historic aerial photographs in our 
region-wide assessment of HAIL activities. A significant proportion of the Crown historical 
aerial image archive for the Waikato region is available to view free of charge at 
http://retrolens.nz/. We recommend this resource is consulted for any HAIL assessment. 

•     Due to the large volume of enquiries being received, we may not be able to respond to your 
enquiry as quickly as previously.  We are resourced to meet 20 day response times as per 
LGOIMA, but endeavour to respond more quickly when workload permits. If your enquiry is 
urgent, please mark it as such and we will do our best to assist. 

 
Please feel free to contact me if you have any further queries on this matter. For any new 
enquiries or requests for information please continue to use the Request for Service form for 
‘Contaminated Land/HAIL.’ 
 
Regards, 
 
Louisa Icke | Contaminated Lands Advisor | Science and Strategy 
 

Waikato Regional Council 
P: 07 859 0510 
Private Bag 3038, Waikato Mail Centre, Hamilton 3240 
Please consider the environment before printing this email  
 

 
 

http://retrolens.nz/
https://bps.waikatoregion.govt.nz/online-services/new/RequestForService/?Subject=ContaminatedLand/HAIL
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Site Inspection Photographs  

19 March 2018
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Location 1: Dense scrub at former 
building location 

Location 2: Rubbish pile next to farm 
race 

Location 3: Watering trough (concrete) in 
south of property 

Location 3: Watering trough (concrete) in 
northeast of property 

Location 3: Watering trough (concrete) in 
north of property 

Location 3: Watering trough (concrete) to 
the west adjacent to bush area 

Location 4: Farm Race 
 

 Location 4: Farm Race 
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Location 5: Burning area in the centre of 
the property 

 Location 5: Burning area in the centre of 
the property 

 Location 5: Burning area in the centre of 
the property 

Location 5: Burning area in the northeast 
of the property 

 Location 5: Burning area in the 
northeast of the property 

Location 6: Area where ash/charcoal 
was identified beneath the surface 

Location 7: Looking down towards the 
man-made pond 

View to south along western edge of 
property 
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Laboratory Analytical Report 
 



R J Hill Laboratories Limited
28 Duke Street Frankton 3204
Private Bag 3205
Hamilton 3240 New Zealand

0508 HILL LAB (44 555 22)
+64 7 858 2000
mail@hill-labs.co.nz
www.hill-laboratories.com

T
T
E
W

This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in
the International Laboratory Accreditation Cooperation (ILAC).  Through the ILAC Mutual Recognition Arrangement
(ILAC-MRA) this accreditation is internationally recognised.
The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of
tests marked *, which are not accredited.

Certificate of Analysis Page 1 of 7

Client:
Contact: Mr A MacDonald

C/- Groundwater & Environmental Services
PO Box 190
Cambridge 3450

Groundwater & Environmental Services Lab No:
Date Received:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

1947471
20-Mar-2018
03-May-2018
82855

NKC developments
Sam Burden

SPv4

(Amended)

Sample Type: Soil
Sample Name:

Lab Number:
NK18001 NK18002 NK18004 NK18020

1947471.1 1947471.2 1947471.3 1947471.4 1947471.20

NK18003

Individual Tests

mg/kg dry wt 6 10 5 50 -Total Recoverable Arsenic
mg/kg dry wt 0.23 1.19 0.54 1.07 1.01Total Recoverable Cadmium
mg/kg dry wt 58 107 57 300 -Total Recoverable Zinc

Sample Name:
Lab Number:

NK18021 NK18022 NK18024 NK18025

1947471.21 1947471.22 1947471.23 1947471.24 1947471.25

NK18023

Individual Tests

mg/kg dry wt 0.93 1.33 0.79 1.19 0.83Total Recoverable Cadmium

Sample Name:
Lab Number:

NK18026 NK18027 NK18031 NK18032

1947471.26 1947471.27 1947471.30 1947471.31 1947471.32

NK18030

Individual Tests

g/100g as rcvd - - 59 - -Dry Matter
mg/kg dry wt 0.81 0.70 - 0.89 1.39Total Recoverable Cadmium

Heavy Metals, Screen Level

mg/kg dry wt - - 6 - -Total Recoverable Arsenic
mg/kg dry wt - - 0.82 - -Total Recoverable Cadmium
mg/kg dry wt - - 11 - -Total Recoverable Chromium
mg/kg dry wt - - 41 - -Total Recoverable Copper
mg/kg dry wt - - 15.5 - -Total Recoverable Lead
mg/kg dry wt - - 6 - -Total Recoverable Nickel
mg/kg dry wt - - 78 - -Total Recoverable Zinc

Organochlorine Pesticides Screening in Soil

mg/kg dry wt - - < 0.017 - -Aldrin
mg/kg dry wt - - < 0.017 - -alpha-BHC
mg/kg dry wt - - < 0.017 - -beta-BHC
mg/kg dry wt - - < 0.017 - -delta-BHC
mg/kg dry wt - - < 0.017 - -gamma-BHC (Lindane)
mg/kg dry wt - - < 0.017 - -cis-Chlordane
mg/kg dry wt - - < 0.017 - -trans-Chlordane
mg/kg dry wt - - < 0.04 - -Total Chlordane [(cis+trans)*

100/42]
mg/kg dry wt - - < 0.017 - -2,4'-DDD
mg/kg dry wt - - < 0.017 - -4,4'-DDD
mg/kg dry wt - - < 0.017 - -2,4'-DDE
mg/kg dry wt - - < 0.017 - -4,4'-DDE
mg/kg dry wt - - < 0.017 - -2,4'-DDT
mg/kg dry wt - - < 0.017 - -4,4'-DDT
mg/kg dry wt - - < 0.10 - -Total DDT Isomers



Sample Type: Soil
Sample Name:

Lab Number:
NK18026 NK18027 NK18031 NK18032

1947471.26 1947471.27 1947471.30 1947471.31 1947471.32

NK18030

Organochlorine Pesticides Screening in Soil

mg/kg dry wt - - < 0.017 - -Dieldrin
mg/kg dry wt - - < 0.017 - -Endosulfan I
mg/kg dry wt - - < 0.017 - -Endosulfan II
mg/kg dry wt - - < 0.017 - -Endosulfan sulphate
mg/kg dry wt - - < 0.017 - -Endrin
mg/kg dry wt - - < 0.017 - -Endrin aldehyde
mg/kg dry wt - - < 0.017 - -Endrin ketone
mg/kg dry wt - - < 0.017 - -Heptachlor
mg/kg dry wt - - < 0.017 - -Heptachlor epoxide
mg/kg dry wt - - < 0.017 - -Hexachlorobenzene
mg/kg dry wt - - < 0.017 - -Methoxychlor

Sample Name:
Lab Number:

NK18033 NK18034 NK18050 NK18051

1947471.33 1947471.34 1947471.41 1947471.50 1947471.51

NK18041

Individual Tests

g/100g as rcvd - - 60 56 72Dry Matter
mg/kg dry wt 0.68 0.92 - - -Total Recoverable Cadmium

Heavy Metals, Screen Level

mg/kg dry wt - - 5 7 12Total Recoverable Arsenic
mg/kg dry wt - - 0.31 0.20 0.44Total Recoverable Cadmium
mg/kg dry wt - - 12 12 21Total Recoverable Chromium
mg/kg dry wt - - 21 44 45Total Recoverable Copper
mg/kg dry wt - - 30 77 186Total Recoverable Lead
mg/kg dry wt - - 4 5 11Total Recoverable Nickel
mg/kg dry wt - - 54 100 370Total Recoverable Zinc

Organochlorine Pesticides Screening in Soil

mg/kg dry wt - - < 0.017 < 0.018 < 0.014Aldrin
mg/kg dry wt - - < 0.017 < 0.018 < 0.014alpha-BHC
mg/kg dry wt - - < 0.017 < 0.018 < 0.014beta-BHC
mg/kg dry wt - - < 0.017 < 0.018 < 0.014delta-BHC
mg/kg dry wt - - < 0.017 < 0.018 < 0.014gamma-BHC (Lindane)
mg/kg dry wt - - < 0.017 < 0.018 < 0.014cis-Chlordane
mg/kg dry wt - - < 0.017 < 0.018 < 0.014trans-Chlordane
mg/kg dry wt - - < 0.04 < 0.04 < 0.04Total Chlordane [(cis+trans)*

100/42]
mg/kg dry wt - - < 0.017 < 0.018 < 0.0142,4'-DDD
mg/kg dry wt - - < 0.017 < 0.018 < 0.0144,4'-DDD
mg/kg dry wt - - < 0.017 < 0.018 < 0.0142,4'-DDE
mg/kg dry wt - - < 0.017 < 0.018 0.0264,4'-DDE
mg/kg dry wt - - < 0.017 < 0.018 < 0.0142,4'-DDT
mg/kg dry wt - - < 0.017 < 0.018 0.0644,4'-DDT
mg/kg dry wt - - < 0.10 < 0.11 0.09Total DDT Isomers
mg/kg dry wt - - < 0.017 < 0.018 < 0.014Dieldrin
mg/kg dry wt - - < 0.017 < 0.018 < 0.014Endosulfan I
mg/kg dry wt - - < 0.017 < 0.018 < 0.014Endosulfan II
mg/kg dry wt - - < 0.017 < 0.018 < 0.014Endosulfan sulphate
mg/kg dry wt - - < 0.017 < 0.018 < 0.014Endrin
mg/kg dry wt - - < 0.017 < 0.018 < 0.014Endrin aldehyde
mg/kg dry wt - - < 0.017 < 0.018 < 0.014Endrin ketone
mg/kg dry wt - - < 0.017 < 0.018 < 0.014Heptachlor
mg/kg dry wt - - < 0.017 < 0.018 < 0.014Heptachlor epoxide
mg/kg dry wt - - < 0.017 < 0.018 < 0.014Hexachlorobenzene
mg/kg dry wt - - < 0.017 < 0.018 < 0.014Methoxychlor

Lab No: 1947471 v 4 Hill Laboratories Page 2 of 7



Sample Type: Soil
Sample Name:

Lab Number:

NK18052 NK18053 NK18055 Composite of
NK18001,
NK18002,

NK18003 &
NK18004

1947471.52 1947471.53 1947471.54 1947471.55 1947471.56

NK18054

Individual Tests

g/100g as rcvd 74 60 70 68 59Dry Matter

Heavy Metals, Screen Level

mg/kg dry wt 6 8 8 8 24Total Recoverable Arsenic
mg/kg dry wt 0.38 0.56 1.57 1.34 0.85Total Recoverable Cadmium
mg/kg dry wt 16 13 13 13 18Total Recoverable Chromium
mg/kg dry wt 31 36 52 54 41Total Recoverable Copper
mg/kg dry wt 19.6 15.6 15.8 15.6 15.4Total Recoverable Lead
mg/kg dry wt 9 7 6 6 5Total Recoverable Nickel
mg/kg dry wt 144 70 240 280 153Total Recoverable Zinc

Organochlorine Pesticides Screening in Soil

mg/kg dry wt < 0.014 < 0.017 - - < 0.017Aldrin
mg/kg dry wt < 0.014 < 0.017 - - < 0.017alpha-BHC
mg/kg dry wt < 0.014 < 0.017 - - < 0.017beta-BHC
mg/kg dry wt < 0.014 < 0.017 - - < 0.017delta-BHC
mg/kg dry wt < 0.014 < 0.017 - - < 0.017gamma-BHC (Lindane)
mg/kg dry wt < 0.014 < 0.017 - - < 0.017cis-Chlordane
mg/kg dry wt < 0.014 < 0.017 - - < 0.017trans-Chlordane
mg/kg dry wt < 0.04 < 0.04 - - < 0.04Total Chlordane [(cis+trans)*

100/42]
mg/kg dry wt < 0.014 < 0.017 - - < 0.0172,4'-DDD
mg/kg dry wt < 0.014 < 0.017 - - < 0.0174,4'-DDD
mg/kg dry wt < 0.014 < 0.017 - - < 0.0172,4'-DDE
mg/kg dry wt < 0.014 < 0.017 - - < 0.0174,4'-DDE
mg/kg dry wt < 0.014 < 0.017 - - < 0.0172,4'-DDT
mg/kg dry wt 0.014 < 0.017 - - < 0.0174,4'-DDT
mg/kg dry wt < 0.08 < 0.10 - - < 0.10Total DDT Isomers
mg/kg dry wt < 0.014 < 0.017 - - < 0.017Dieldrin
mg/kg dry wt < 0.014 < 0.017 - - < 0.017Endosulfan I
mg/kg dry wt < 0.014 < 0.017 - - < 0.017Endosulfan II
mg/kg dry wt < 0.014 < 0.017 - - < 0.017Endosulfan sulphate
mg/kg dry wt < 0.014 < 0.017 - - < 0.017Endrin
mg/kg dry wt < 0.014 < 0.017 - - < 0.017Endrin aldehyde
mg/kg dry wt < 0.014 < 0.017 - - < 0.017Endrin ketone
mg/kg dry wt < 0.014 < 0.017 - - < 0.017Heptachlor
mg/kg dry wt < 0.014 < 0.017 - - < 0.017Heptachlor epoxide
mg/kg dry wt < 0.014 < 0.017 - - < 0.017Hexachlorobenzene
mg/kg dry wt < 0.014 < 0.017 - - < 0.017Methoxychlor

Polycyclic Aromatic Hydrocarbons Screening in Soil

mg/kg dry wt - - 0.016 0.017 -1-Methylnaphthalene
mg/kg dry wt - - 0.023 0.029 -2-Methylnaphthalene
mg/kg dry wt - - < 0.015 < 0.015 -Perylene
mg/kg dry wt - - < 0.04 < 0.04 -Benzo[a]pyrene Potency

Equivalency Factor (PEF) NES
mg/kg dry wt - - < 0.04 < 0.04 -Benzo[a]pyrene Toxic

Equivalence (TEF)
mg/kg dry wt - - < 0.015 < 0.015 -Acenaphthylene
mg/kg dry wt - - < 0.015 < 0.015 -Acenaphthene
mg/kg dry wt - - < 0.015 < 0.015 -Anthracene
mg/kg dry wt - - < 0.015 < 0.015 -Benzo[a]anthracene
mg/kg dry wt - - < 0.015 < 0.015 -Benzo[a]pyrene (BAP)
mg/kg dry wt - - < 0.015 < 0.015 -Benzo[b]fluoranthene + Benzo[j]

fluoranthene
mg/kg dry wt - - < 0.015 < 0.015 -Benzo[e]pyrene

Lab No: 1947471 v 4 Hill Laboratories Page 3 of 7



Sample Type: Soil
Sample Name:

Lab Number:

NK18052 NK18053 NK18055 Composite of
NK18001,
NK18002,

NK18003 &
NK18004

1947471.52 1947471.53 1947471.54 1947471.55 1947471.56

NK18054

Polycyclic Aromatic Hydrocarbons Screening in Soil

mg/kg dry wt - - < 0.015 < 0.015 -Benzo[g,h,i]perylene
mg/kg dry wt - - < 0.015 < 0.015 -Benzo[k]fluoranthene
mg/kg dry wt - - < 0.015 < 0.015 -Chrysene
mg/kg dry wt - - < 0.015 < 0.015 -Dibenzo[a,h]anthracene
mg/kg dry wt - - < 0.015 < 0.015 -Fluoranthene
mg/kg dry wt - - < 0.015 < 0.015 -Fluorene
mg/kg dry wt - - < 0.015 < 0.015 -Indeno(1,2,3-c,d)pyrene
mg/kg dry wt - - < 0.08 < 0.08 -Naphthalene
mg/kg dry wt - - < 0.015 < 0.015 -Phenanthrene
mg/kg dry wt - - < 0.015 < 0.015 -Pyrene

Sample Name:

Lab Number:

Composite of
NK18005,
NK18006,

NK18007 &
NK18008

Composite of
NK18009,
NK18010,

NK18011 &
NK18012

Composite of
NK18017,

NK18018 &
NK18019

Composite of
NK18020,
NK18021,

NK18022 &
NK18023

1947471.57 1947471.58 1947471.59 1947471.60 1947471.61

Composite of
NK18013,
NK18014,

NK18015 &
NK18016

Individual Tests

g/100g as rcvd 61 62 63 64 59Dry Matter

Heavy Metals, Screen Level

mg/kg dry wt 8 7 8 8 6Total Recoverable Arsenic
mg/kg dry wt 0.58 0.66 0.60 0.60 1.07Total Recoverable Cadmium
mg/kg dry wt 11 12 12 13 11Total Recoverable Chromium
mg/kg dry wt 50 46 51 50 36Total Recoverable Copper
mg/kg dry wt 17.1 16.2 19.9 19.0 16.1Total Recoverable Lead
mg/kg dry wt 5 5 6 6 6Total Recoverable Nickel
mg/kg dry wt 111 77 96 90 82Total Recoverable Zinc

Organochlorine Pesticides Screening in Soil

mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017Aldrin
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017alpha-BHC
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017beta-BHC
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017delta-BHC
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017gamma-BHC (Lindane)
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017cis-Chlordane
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017trans-Chlordane
mg/kg dry wt < 0.04 < 0.04 < 0.04 < 0.04 < 0.04Total Chlordane [(cis+trans)*

100/42]
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.0172,4'-DDD
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.0174,4'-DDD
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.0172,4'-DDE
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.0174,4'-DDE
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.0172,4'-DDT
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.0174,4'-DDT
mg/kg dry wt < 0.10 < 0.10 < 0.10 < 0.09 < 0.11Total DDT Isomers
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017Dieldrin
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017Endosulfan I
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017Endosulfan II
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017Endosulfan sulphate
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017Endrin
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017Endrin aldehyde
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017Endrin ketone
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017Heptachlor
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017Heptachlor epoxide
mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017Hexachlorobenzene

Lab No: 1947471 v 4 Hill Laboratories Page 4 of 7



Sample Type: Soil
Sample Name:

Lab Number:

Composite of
NK18005,
NK18006,

NK18007 &
NK18008

Composite of
NK18009,
NK18010,

NK18011 &
NK18012

Composite of
NK18017,

NK18018 &
NK18019

Composite of
NK18020,
NK18021,

NK18022 &
NK18023

1947471.57 1947471.58 1947471.59 1947471.60 1947471.61

Composite of
NK18013,
NK18014,

NK18015 &
NK18016

Organochlorine Pesticides Screening in Soil

mg/kg dry wt < 0.016 < 0.016 < 0.016 < 0.015 < 0.017Methoxychlor

Sample Name:

Lab Number:

Composite of
NK18024,
NK18025,

NK18026 &
NK18027

Composite of
NK18028 &
NK18029

Composite of
NK18035,
NK18036,

NK18037 &
NK18038

Composite of
NK18039 &
NK18040

1947471.62 1947471.63 1947471.64 1947471.65 1947471.66

Composite of
NK18031,
NK18032,

NK18033 &
NK18034

Individual Tests

g/100g as rcvd 61 59 59 66 73Dry Matter

Heavy Metals, Screen Level

mg/kg dry wt 6 7 6 4 3Total Recoverable Arsenic
mg/kg dry wt 0.88 0.72 0.95 0.27 0.22Total Recoverable Cadmium
mg/kg dry wt 12 12 12 11 10Total Recoverable Chromium
mg/kg dry wt 38 38 54 28 20Total Recoverable Copper
mg/kg dry wt 14.6 16.2 15.1 18.2 22Total Recoverable Lead
mg/kg dry wt 6 6 6 4 4Total Recoverable Nickel
mg/kg dry wt 70 98 94 67 56Total Recoverable Zinc

Organochlorine Pesticides Screening in Soil

mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014Aldrin
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014alpha-BHC
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014beta-BHC
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014delta-BHC
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014gamma-BHC (Lindane)
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014cis-Chlordane
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014trans-Chlordane
mg/kg dry wt < 0.04 < 0.04 < 0.04 < 0.04 < 0.04Total Chlordane [(cis+trans)*

100/42]
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.0142,4'-DDD
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.0144,4'-DDD
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.0142,4'-DDE
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.0144,4'-DDE
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.0142,4'-DDT
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.0144,4'-DDT
mg/kg dry wt < 0.10 < 0.10 < 0.11 < 0.09 < 0.09Total DDT Isomers
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014Dieldrin
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014Endosulfan I
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014Endosulfan II
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014Endosulfan sulphate
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014Endrin
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014Endrin aldehyde
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014Endrin ketone
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014Heptachlor
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014Heptachlor epoxide
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014Hexachlorobenzene
mg/kg dry wt < 0.016 < 0.017 < 0.017 < 0.015 < 0.014Methoxychlor

Sample Name:

Lab Number:

Composite of
NK18042,
NK18043,

NK18044 &
NK18045

Composite of
NK18046,
NK18047,

NK18048 &
NK18049

1947471.67 1947471.68
Individual Tests

g/100g as rcvd 61 61 - - -Dry Matter
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Sample Type: Soil
Sample Name:

Lab Number:

Composite of
NK18042,
NK18043,

NK18044 &
NK18045

Composite of
NK18046,
NK18047,

NK18048 &
NK18049

1947471.67 1947471.68
Heavy Metals, Screen Level

mg/kg dry wt 6 6 - - -Total Recoverable Arsenic
mg/kg dry wt 0.51 0.51 - - -Total Recoverable Cadmium
mg/kg dry wt 13 14 - - -Total Recoverable Chromium
mg/kg dry wt 41 40 - - -Total Recoverable Copper
mg/kg dry wt 20 20 - - -Total Recoverable Lead
mg/kg dry wt 6 6 - - -Total Recoverable Nickel
mg/kg dry wt 80 81 - - -Total Recoverable Zinc

Organochlorine Pesticides Screening in Soil

mg/kg dry wt < 0.016 < 0.017 - - -Aldrin
mg/kg dry wt < 0.016 < 0.017 - - -alpha-BHC
mg/kg dry wt < 0.016 < 0.017 - - -beta-BHC
mg/kg dry wt < 0.016 < 0.017 - - -delta-BHC
mg/kg dry wt < 0.016 < 0.017 - - -gamma-BHC (Lindane)
mg/kg dry wt < 0.016 < 0.017 - - -cis-Chlordane
mg/kg dry wt < 0.016 < 0.017 - - -trans-Chlordane
mg/kg dry wt < 0.04 < 0.04 - - -Total Chlordane [(cis+trans)*

100/42]
mg/kg dry wt < 0.016 < 0.017 - - -2,4'-DDD
mg/kg dry wt < 0.016 < 0.017 - - -4,4'-DDD
mg/kg dry wt < 0.016 < 0.017 - - -2,4'-DDE
mg/kg dry wt < 0.016 < 0.017 - - -4,4'-DDE
mg/kg dry wt < 0.016 < 0.017 - - -2,4'-DDT
mg/kg dry wt < 0.016 < 0.017 - - -4,4'-DDT
mg/kg dry wt < 0.10 < 0.10 - - -Total DDT Isomers
mg/kg dry wt < 0.016 < 0.017 - - -Dieldrin
mg/kg dry wt < 0.016 < 0.017 - - -Endosulfan I
mg/kg dry wt < 0.016 < 0.017 - - -Endosulfan II
mg/kg dry wt < 0.016 < 0.017 - - -Endosulfan sulphate
mg/kg dry wt < 0.016 < 0.017 - - -Endrin
mg/kg dry wt < 0.016 < 0.017 - - -Endrin aldehyde
mg/kg dry wt < 0.016 < 0.017 - - -Endrin ketone
mg/kg dry wt < 0.016 < 0.017 - - -Heptachlor
mg/kg dry wt < 0.016 < 0.017 - - -Heptachlor epoxide
mg/kg dry wt < 0.016 < 0.017 - - -Hexachlorobenzene
mg/kg dry wt < 0.016 < 0.017 - - -Methoxychlor
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Analyst's Comments
Amended Report: This certificate of analysis replaces an earlier certificate issued on 13 Apr 2018 at 4:21 pm
Reason for amendment: Further testing added at clients request.

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

Summary of Methods

Sample Type: Soil
Test Method Description Default Detection Limit Sample No

1-4, 20-27,
31-34

Environmental Solids Sample
Preparation

Air dried at 35°C and sieved, <2mm fraction.
Used for sample preparation.
May contain a residual moisture content of 2-5%.

-

30, 41,
50-68

Heavy Metals, Screen Level Dried sample, < 2mm fraction.  Nitric/Hydrochloric acid
digestion US EPA 200.2.  Complies with NES Regulations. ICP-
MS screen level, interference removal by Kinetic Energy
Discrimination if required.

0.10 - 4 mg/kg dry wt

30, 41,
50-53,
56-68

Organochlorine Pesticides Screening in
Soil

Sonication extraction, SPE cleanup, dual column GC-ECD
analysis (modified US EPA 8082). Tested on as recieved
sample

0.010 - 0.06 mg/kg dry wt



Sample Type: Soil
Test Method Description Default Detection Limit Sample No

54-55Polycyclic Aromatic Hydrocarbons
Screening in Soil

Sonication extraction, Dilution or SPE cleanup (if required), GC-
MS SIM analysis (modified US EPA 8270). Tested on as
received sample.
[KBIs:5786,2805,2695]

0.002 - 0.05 mg/kg dry wt

30, 41,
50-68

Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. (Free water removed before analysis, non-soil
objects such as sticks, leaves, grass and stones also removed).
US EPA 3550.

0.10 g/100g as rcvd

1-4, 20-27,
31-34

Total Recoverable digestion Nitric / hydrochloric acid digestion. US EPA 200.2. -

1-29, 31-40,
42-49

Composite Environmental Solid
Samples*

Individual sample fractions mixed together to form a composite
fraction.

-

1-4Total Recoverable Arsenic Dried sample, sieved as specified (if required).
Nitric/Hydrochloric acid digestion,  ICP-MS, screen level. US
EPA 200.2.

2 mg/kg dry wt

1-4, 20-27,
31-34

Total Recoverable Cadmium Dried sample, sieved as specified (if required).
Nitric/Hydrochloric acid digestion,  ICP-MS, screen level. US
EPA 200.2.

0.10 mg/kg dry wt

1-4Total Recoverable Zinc Dried sample, sieved as specified (if required).
Nitric/Hydrochloric acid digestion,  ICP-MS, screen level. US
EPA 200.2.

4 mg/kg dry wt

54-55Benzo[a]pyrene Potency Equivalency
Factor (PEF) NES

BaP Potency Equivalence calculated from Benz(a)anthracene x
0.1 + Benzo(b)fluoranthene x 0.1 + Benzo(j)fluoranthene x 0.1 +
Benzo(k)fluoranthene x 0.1 + Benzo(a)pyrene x 1 + Chrysene x
0.01 + Dibenz(a,h)anthracene x 1 + Fluoranthene x 0.01 +
Indeno(1,2,3-c,d)pyrene x 0.1. Ministry for the Environment.
2011. Methodology for Deriving Standards for Contaminants in
Soil to Protect Human Health. Wellington: Ministry for the
Environment.

0.002 mg/kg dry wt

54-55Benzo[a]pyrene Toxic Equivalence
(TEF)

BaP Toxic Equivalence calculated from Benzo(a)anthracene x
0.1 + BaP x 1 + Benzo(b)fluoranthene x 0.1 + Benzo(k)
fluoranthene x 0.1
+ Chrysene x 0.01 + Dibenzo(a,h)anthracene x 1.1 +
Indeno(1,2,3-c,d)pyrene x 0.1. Guidelines for assessing and
managing contaminated gasworks sites in New Zealand (GMG)
(MfE, 1997).

0.002 mg/kg dry wt
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These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested.   Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

This certificate of analysis must not be reproduced, except in full, without the written consent of the signatory.

Martin Cowell - BSc
Client Services Manager - Environmental
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