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Executive Summary

Te Puawai Developments Limited (TPD) commissioned e3Scientific Limited to 

undertake a Preliminary and Detailed Site Investigation of Lot 1 DP 6969 and 

Lot 2 DP 15056 in Invercargill.  

TPD are proposing to develop the land for residential use. Development plans 

have not been finalised, but the proposal includes a mixture of standard and 

high-density residential housing, a central commercial area, and greenspaces 

through corridors, parks, and planted wetlands for stormwater management and 

amenity. 

The site is known to have contained a contractor’s yard, sports turf, and farming 

infrastructure. These activities are listed on the Ministry for the Environment’s 

Hazardous Activities and Industries List (HAIL) and therefore the soil disturbance, 

subdivision and land use change activities are subject to the provisions of the 

National Environmental Standard for Assessing and Managing Contaminants in 

Soil to Protect Human Health (NESCS).  

To assist TPD in managing the risks associated with contaminants in soil, as well as 

meet the requirements of the NESCS, e3Scientific has undertaken a combined 

Preliminary and Detailed Site Investigation to identify areas of potential 

contamination, characterise soil contaminant characteristics, and assess risks to 

human health. 

The scope of work completed during the investigation included the following: 

• Review of land use history including a review of historic aerial photographs,

Invercargill City Council (ICC) property files, and information available from

Environment Southland (ES).

• Review of the existing physical environment.

• Collection of soil samples to characterise the presence and concentration of

contaminants that may be associated with the land use history of the site.

• Development of a conceptual site model for the site based on field

observations, laboratory analysis, research into the activities undertaken on

the site and the proposed activity.

• Consideration of risks to human health and determination of the activity status

of the development under the NESCS.
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Based on the findings of this investigation, e3s provides the following conclusions: 

• TPD are proposing to develop Lot 1 DP 6969 and Lot 2 DP 15056 for 
residential use.

• A review of site history information has confirmed that activities listed on 
the Ministry for the Environment’s Hazardous Activities and Industries List 
(HAIL) have occurred on three discrete ‘pieces of land’ within the site; 
therefore, soil disturbance, subdivision and land use change activities are 
subject to the provisions of the National Environmental Standard for 
Assessing and Managing Contaminants in Soil to Protect Human Health 
(NESCS) in these areas.

• Analysis of soils in these areas confirms that soil contamination does not 
exceed the applicable soil guideline values for residential land use, and 
there is no requirement for remediation or long-term site management.

• If off-site disposal is necessary, soils are generally suitable for disposal at a 
Class A landfill and may be suitable for disposal at a Class B landfill, subject 
to additional analysis via TCLP.

• Asbestos fibres were identified in one sample from the contractor’s yard. 
The concentration of asbestos does not exceed the guideline for 
residential land use; however, work in this vicinity will need to have regard 
to the Health and Safety at Work (Asbestos) Regulations 2016.

• A stockpile of hardfill material is located at the northern end of the 
contractor’s yard. This material has not been characterised, and given the 
on-going use of the site, the characteristics of deposited material may vary 
over time. The lessee should be instructed to remove the material to a 
suitable long-term disposal facility prior to exiting the site. Photographs of 
the site following the removal of this material should be provided by the 
lessee to confirm that the site has been left in a tidy state.

Provided confirmation is provided that the stockpiled hardfill material has been 

removed from the site, subdivision, land use change, and any soil disturbance or 

removal within the identified ‘pieces of land’ can take place as controlled 

activities under the NES.  
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1 Introduction 

1.1 Purpose 

Te Puawai Developments Limited commissioned e3Scientific Limited to

undertake a Preliminary and Detailed Site Investigation of Lot 1 DP 6969 and 

Lot 2 DP 15056 in Invercargill.  

TPD are proposing to develop the land for residential use. Development plans

have not been finalised, but the proposal includes a mixture of standard and 

high-density residential housing, a central commercial area, and greenspaces 

through corridors, parks, and planted wetlands for stormwater management and 

amenity. 

The site is known to have contained a contractor’s yard, sports turf, and farming 

infrastructure. These activities are listed on the Ministry for the Environment’s 

Hazardous Activities and Industries List (HAIL) and therefore the soil disturbance, 

subdivision and land use change activities are subject to the provisions of the 

National Environmental Standard for Assessing and Managing Contaminants in 

Soil to Protect Human Health (NESCS).  

To assist TPD in managing the risks associated with contaminants in soil, as well as

meet the requirements of the NESCS, e3Scientific has undertaken a combined 

Preliminary and Detailed Site Investigation to identify areas of potential 

contamination, characterise soil contaminant characteristics, and assess risks to 

human health. 

e3Scientific’s experience in the provision of contaminated land services is 

provided in Appendix A. 

1.2 Scope of Work 

The scope of work completed during the investigation included the following: 

• Review of land use history including a review of historic aerial photographs,

Invercargill City Council (ICC) property files, and information available from

Environment Southland (ES).

• Review of the existing physical environment.
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• Collection of soil samples to characterise the presence and concentration of

contaminants that may be associated with the land use history of the site.

• Development of a conceptual site model for the site based on field

observations, laboratory analysis, research into the activities undertaken on

the site and the proposed activity.

• Consideration of risks to human health and determination of the activity status

of the development under the NESCS.

• Preparation of a Preliminary and Detailed Site Investigation report in

accordance with the requirements of the Contaminated Land Management

Guidelines (CLMG) No. 1 (Ministry for the Environment, 2003a).

1.3 Limitations 

The findings of this report are based on the Scope of Work outlined above. 

e3Scientific Limited (e3s) performed the services in a manner consistent with the 

normal level of care and expertise exercised by members of the environmental 

science profession. No warranties, express or implied, are made. Subject to the 

Scope of Work, e3s’s assessment is limited strictly to identifying the risk to human 

health based on the historical activities on the site.  The confidence in the findings 

is limited by the Scope of Work. 

The results of this assessment are based upon site inspections conducted by e3s 

personnel, information from interviews with people who have knowledge of site 

conditions and information provided in previous reports. All conclusions and 

recommendations regarding the properties are the professional opinions of e3s 

personnel involved with the project, subject to the qualifications made above. 

While normal assessments of data reliability have been made, e3s assumes no 

responsibility or liability for errors in any data obtained from regulatory agencies, 

statements from sources outside e3s, or developments resulting from situations 

outside the scope of this project. 
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2 Site Location and Description 

2.1 Site Location 

The area under investigation (the site) is located on the south-east fringe of 

Invercargill in the suburb of Rockdale (Figure 1 and Figure 2). The site is comprised 

of two adjacent properties: 401 Centre Street (Lot 1 DP 6969) and 514 Tramway 

Road (Lot 2 DP 15056). The site is bounded by Tramway Road to the south and 

Rockdale Road to the east. Total site area is 68 hectares. The northern and western 

boundaries of the site are predominantly residential. The former Rockdale Park 

Primary school is located along the northern boundary, an aged care facility 

(Calvary Home) is located to the northwest of the site, and a marae (Murihiku 

marae) is located to the south-west of the site.  

There are no significant heritage sites recorded on the New Zealand Heritage 

List/Rārangi Kōrero.  

The site is zoned ‘Rural’ in the Invercargill District Plan. Lot 1 DP 6969 is recorded as 

the Rockdale Park Reserve, and subject to a Reserve Management Plan. There 

are no natural hazards recorded on the Invercargill City Council District Plan 

Hazard Maps. 

Central Coordinates for the site are: E:  1246162 N: 4848150 (NZTM). 

2.2 Topography 

The site is flat to gently undulating. There are gentle slopes from Rockdale Road 

towards the centre of the site, and from the Murihiku marae in the southwest 

corner of the site towards the centre of the site. 

2.3 Geology 

The 1:250,000 Geological Map shows the site is situated on the Middle Pleistocene 

river deposits. The geology includes moderately weathered clay-rich sandy gravel 

in high terraces (GNS Science, 2020). 
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Figure 1: Site Location and legal descriptions. 
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Figure 2: Site Location. 

2.4 Hydrology 

The nearest surface water body is Kingswell Creek, located approximately 750 m 

to the southeast of the site.  

A surface drain in the southwest corner of the site flows to a roadside drain along 

McMillan Street, and into Kingswell Creek. A second surface drain runs in a south-

western direction across the northern quarter of the site. This drain connects into 

the Invercargill City Council stormwater network on Crowther Crescent, which 

eventually discharges to Otepuni Creek.   

Numerous sub-surface tile drains have been installed across the site. 

2.5 Hydrogeology 

The site is located within the current Waihopi Groundwater Management Zone, 

which covers most of Invercargill and the Waihopi river catchment (Southland 

Regional Water Plan, 2010). 
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There are no recorded by Environment Southland groundwater wells on site. Four 

groundwater wells are recorded within 1500 m of the centre of the site. Of these, 

one is used for stock supply, one is used for domestic supply, one was drilled for 

geological investigation, and one has no use code recorded.  Depth to water in 

these bores ranged from 1.2 to 3 metres below ground level (mbgl). The location 

of these wells is provided in Appendix E. 

Table 1: Summary of Site Location and Description Information. 

Address: 401 Centre Street 514 Tramway Road 

Legal Descriptions Lot 1 DP 6969 Lot 2 DP 15056 

Location Rockdale, Invercargill 

NZTM Coordinates: E1246285 N4848590 E1246173 N4848074 

Owners: Invercargill City Council 
Te Puawai 

Developments 

Site area: 6.5 hectares 61.5 hectares 

Regulatory Authorities: 

Regional Authority: Environment Southland 

Local Authority: Invercargill City Council 

Zoning: Rural Rural 

Current Land Use: 
Recreation, grazing 

(Rockdale Rural Reserve) 
Grazing, contractor’s yard 

Future Land Use: Residential 
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Table 2: Summary of Environmental Setting. 

Local setting: Residential / Rural fringe of south-east Invercargill 

Surrounding Land Uses: 

North: Residential 

East: Rural, Residential 

South: Rural, Residential 

West: Residential, Marae 

Topography: Flat to gently undulating 

Geology: Middle Pleistocene river deposits 

Hydrogeology: 
Waihopai Groundwater Management Zone, Depth to 

groundwater is approximately 2 metres below ground level 

Surface water: Kingswell Creek, 750m from the site. 

Nearby Sensitive Sites: Kingswell Creek, 750m from the site. 
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3 Site History 

3.1 Historic Certificate of Title 

Early survey maps from 1864 show the site adjacent to the Town of Invercargill 

(SO431). The site was originally part of the Invercargill Hundred, Section 1 & 2 of 

Section 21, Block I.  

For Section 1 of Section 21 Block I, the earliest record is from a deeds index issued 

in 1866 (B777). Because this deed covered a large block of land, there are a 

number of mortgages and sales of part of the section over the next fifty years. 

Records of ownership (all private individuals) do not provide any evidence of the 

land use at the time, but it is likely to have been agricultural. In 1927, the first 

certificate of title was issued replacing the original deed (SL126/279). This was for 

a long thin Section 1 of 21, Block I. It appears that Henry Brown acquired the land 

by 1946, before selling it to Angus MacDonald in 1954. A new title was issued in 

1960 to Anderson, who was listed as Bluff Hotel Proprietor (SL216/83). It was sold 

back to the Crown for state housing in 1961. 

For Section 2 of Section 21, Block I, the earliest record is a deed to Lawrence in 

1868 (D479). A new title was issued in 1927 (SL126/276), and the it remained in 

private ownership until it was sold back to the Crown in 1951.  

Following the sale of both titles back to the Crown, it appears that part of the land 

may have been gazetted for a new park (SL6A/665). The remaining portion with 

housing was managed by the state until a new title was issued in 1991 to Landcorp 

Management Services Limited (SL10A/53). The most recent title, for the subject 

site, was issued in 1999 (SL12A/575).  

This title shows the land was purchased by the Carran family in 2001, Foveaux 

Investments Limited in 2001, Rockdale Holdings Limited in 2003, Wanaka 

Central Developments Limited in 2019 and finally the current owner, Te Puawai 
Developments Limited in 2020. 

Historic Certificates of Title are provided in Appendix B. 
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3.2 Historic Aerial Photography and Maps 

Aerial images sourced from retrolens.nz, the National Library, and from Google 

Earth Pro and maps sourced from MapsPast.org.nz have been reviewed. A 

summary of notable observations is presented in  

Table 3. Selected images are included in Appendix C. 

Table 3: Summary of Aerial Images and Maps. 

Date Source Site Observations 

1952 Retrolens 

The site is predominantly covered in pasture, except for 
approximately 16 ha of scrubby vegetation in the middle of the site. 
A house and four smaller outbuildings are present on Tramway 
Road. Surrounding land uses are predominantly rural.   

1956 Retrolens 
The site is largely the same as seen in the previous image. A horse 
racing track extends partially into the north-eastern corner of the 
site. Surrounding uses are unchanged. 

1962 Retrolens 
Only part of the site is visible, and it appears the same as seen in the 
previous images.  

1963 Retrolens 

The scrubby vegetation seen in previous images has been cleared. 
North of the site, Centre Street is under construction. A small shed 
and possible sheep dip has been constructed approximately 80 m 
beyond the northwest boundary of the site, adjacent to the drainage 
channel.   

1968 Retrolens 
Image resolution is poor due to the altitude of the flight, but the site 
appears largely the same as seen in the previous image. 

1969 Retrolens 

The house on Tramway Road has been removed, but the 
outbuildings remain on site. The horse track is no longer clearly 
visible. A gravel yard (contractor’s yard) appears to be under 
construction in the southeast corner of the site. North of the site, 
construction of Centre Street has been completed.  

1974 Retrolens 

Only one of the outbuildings (and possible sheep dip) remains on 
site and appears to be in disrepair. The gravel yard in the southwest 
corner of the site has been fenced and contains three 
sheds/structures and stacks of material. Immediately north of the 
site, houses have been built on Centre Street, along with the 
Rockdale Park Primary School, and the Calvary Aged care facility. 
West of the site, land is being prepared for residential land-use 
change. The possible sheep dip in this area has been removed and 
land has been disturbed by earthworks.  

1976 Retrolens 
The site appears largely the same as seen in the previous image. 
Construction of houses to the west of the site is underway.  
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Date Source Site Observations 

1984 Retrolens 

The site is largely the same as seen in the previous image. The 
contractor’s yard has been extended further to the south, to 
Tramway Road. The residential development to the west of the site 
has been completed. The marae to the southwest of the site has 
also been constructed.  

1985 Retrolens The site is largely the same as seen in the previous image. 

1998 Retrolens 
The site is largely the same as seen in the previous image. Only one 
structure remains in the contractor’s yard. 

2004 Google Earth (c) 

Most of the shelter belts have been removed from the site. The site 
is entirely in pasture except for the contractor’s yard in the 
southeast corner of the site. Better resolution in this image shows 
that a stockyard is present in the southern half of the contractor’s 
yard. A second shed has been added to the contractor’s yard. The 
last remaining outbuilding on Tramway Road has been removed. 
Subsurface drainage is being installed in the southern portion of the 
site.  

2006 Google Earth (c) 
The site is largely the same as seen in the previous image. The 
Rockdale Park Primary School has been demolished. 

2009 Google Earth (c) 
The site is largely the same as seen in the previous image. A black 
stockpile (tyres) is visible at the northern end of the contractor’s 
yard. 

2013 Google Earth (c) 
The site is largely the same as seen in the previous image. A fertiliser 
truck can be seen spreading lime or superphosphate over Lot 2 DP 
15056. The shed has been removed from the contractor’s yard. 

2015 Google Earth (c) 
The site is largely the same as seen in the previous image. Some 
additional drainage appears to have been installed around the two 
existing drains on site.  

2018 Google Earth (c) The site is largely the same as seen in the previous image. 

2020 Google Earth (c) 
The site is largely the same as seen in the previous image. There is 
some stockpiled material at the southern end of the contractor’s 
yard.  
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3.3 Invercargill City Council Information 

Property files from Invercargill City Council were not able to be inspected directly 

due to Covid-19 restrictions. 

TPD was able to provide copies of approximately 11 pages that they obtained

from the property file for 514 Tramway Road prior to purchasing the land. This 

information included some documents relating to previous subdivision proposals 

in 1990 and 2007. There was also a letter from a building control officer dated 2012 

regarding the relocation of a corrugated iron shed. This shed was located with 

the contractor’s yard and had been damaged in the April 2012 fire, but was 

found to be suitable for relocation, subject to satisfactory buildings consents for 

removal and reconstruction. 

Lot 1 DP 6969 is recorded as the Rockdale Park Reserve. The Rural Reserves 

Omnibus Management Plan (Invercargill City Council, 2012) provides a 

description of the reserve’s history and current management.  

According to the Omnibus Management Plan: 

• Rockdale Park is classified as a Major Park within the ICC Park asset

database.

• The land was first set aside and Gazetted as a public reserve for recreation

purposes in 1973.

• In November 1973, the land was leased for farming purposes. The land was

grazed and cropped until 1978.

• In 1980, an application for playing fields was received from the Southland-

Otago Rugby Football League Board, and it was decided the park would

be a suitable location for the Rugby Football League headquarters in

Invercargill.

• Work on levelling and draining half of the area to construct two playing

fields commenced in October 1980. Due to difficulties with soft peaty

ground, sowing of grass seed occurred in March 1981.

• Two sports fields were marked out in May 1984, and the use of the area for

organised sports finished two years later.

• Currently, the park is used as a neighbourhood park (600 m2) and for

grazing (the balance of the site).

• The only access to the park is through the neighbourhood park section in

between houses on Centre Street. The neighbourhood park includes a

small playground.
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Supporting information from ICC can be found in Appendix D. 

3.4 Regional Council Information 

e3Scientific reviewed Environment Southland’s online Selected Land Use Sites 

Register (SLUS) and consent information in April 2020. Environment Southland 

correspondence and supporting documentation is provided in Appendix E.  

3.4.1 Selected Land Use Sites Register 

The contractor’s yard in the southeast corner of the site is recorded on the register 

as SLUS site number 20173264. Environment Southland advised that the site is 

classified as ‘Verified HAIL - Risk Not Quantified.’ This means there is insufficient 

information to quantify adverse effects or risks to people or the environment from 

known HAIL activities. The site may not have been investigated, or if it has, 

sampling may be inadequate to assess the risk, or some activities on site may not 

have been investigated. Contamination may have occurred but should not be 

assumed to have occurred. The site is registered under HAIL category I: Any other 

land that has been subject to the intentional or accidental release of a hazardous 

substance in sufficient quantity that it could be a risk to human health or the 

environment.  

Environment Southland advised that until 2012, the site was used for storing end-

of-life tyres. On 21st of April 2012, vandals lit the tyre pile on fire resulting in a 

significant potential for steel and other contaminants to be released to soil. The 

tyres were stockpiled at the northern end of the yard. The area of potential 

contamination from the fire and fire-water run-off is shown in a map produced by 

Environment Southland Staff. After the fire, one sample of debris was collected 

and analysed for Polycyclic Aromatic Hydrocarbons, BTEX, and leachable heavy 

metals. All results were below criteria for residential land use; however, the results 

indicated that soil was not suitable for disposal at AB Lime landfill due to high 

concentrations of leachable zinc. In June 2013, 77 tonnes of material was 

excavated from the site and transported to Dunedin for disposal. There was no 

formal record of investigations or testing conducted on the site following the 

removal of contaminated material; however, a letter from Environment Southland 

to the landowner acknowledges the efforts of the landowner and the high 

standard of clean up. 
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The former Rockdale Park School, located on an adjacent property, is also 

recorded on as SLUS site number 20173289. 

ES advise that the site is classified as ‘Verified HAIL - Suitable for residential land-

use.’ This means that the site investigation demonstrates soil at concentrations 

acceptable for current or proposed land use. The site has been investigated. 

Results show that there are hazardous substances present at the site but indicate 

that any adverse effects or risk to people and/or the environment are 

acceptable. The site may have been remediated to reduce contamination to 

this level, and samples taken after remediation confirm this. The site is registered 

under the following HAIL categories: 

• A10: Persistent pesticide bulk storage or use;

• E1: Asbestos products manufacture, disposal or deteriorated buildings;

• E5: Coal or coke yards and HAIL;

• I: Other land subjected to the release of a hazardous substance.

ES advise that the site was converted from farmlands to a school in 1968 and 

closed in 2004. The school included playing fields (sport turf, HAIL A10) and a coal 

fired boiler (HAIL E5). In 2005, an illegal fire destroyed part of a building. Buildings 

on site were demolished shortly thereafter. Building plans show the school relied 

heavily on asbestos cladding materials (HAIL E1) and lead nails/plumbing/paint. 

The site was cleared by 2008. In April 2019, Envira Consulting Ltd completed a 

Detailed Site Investigation for the property. 34 samples were taken during the DSI. 

Two samples near the school buildings contained asbestos fibres. Soil was 

removed to landfill, and additional sampling confirmed no asbestos remained in 

soil. All results were below criteria for residential land use.  

3.4.2 Consents 

There is one resource consent for the site issued by Environment Southland. AUTH-

20146925-V11 is held by Fonterra to discharge whey by-product to pasture via 

tanker at various locations within Southland, including Lot 2 DP15056. e3s obtained 

a copy of the application record for 2018-2019 from Fonterra’s contractor WM 

Compliance Solutions. The records indicate 2,642 m3 of whey in total were 

discharged to land during applications in November 2018 and January 20019. WM 

Compliance Solutions confirmed no whey had been discharged during the 2019-

2020 year. 
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There are no other recorded Environment Southland consents within 1 km of the 

site. 

3.5 Information Provided by the Previous Owner 

e3s spoke with Brian Hughes, a director of Rockdale Holdings Limited, who owned 

the site from 2003 to 2019. Mr Hughes owns a local contracting company and was 

familiar with the site prior to purchasing it in 2003. Mr Hughes recalled that the 

property was originally a small dairy farm, and foundations of a cow shed were 

once found near the farm infrastructure that was located off Tramway Road. 

Mr Hughes said the contractor’s yard in the southeast corner of the site was 

originally established by the Ministry of Works as depot for storing concrete 

drainage pipes. Mr Hughes was not aware of any fuel storage or other hazardous 

substance use at the yard, which has been used by roading contractors for 

equipment and base-course storage. 

During Rockdale Holding’s ownership, whey was applied to the property up to 

three times per year as allowed by consent, with the exception of last year when 

no whey was applied. Otherwise routine applications of superphosphate were 

applied by Balance Agrinutrients. Superphosphate was carted directly from the 

fertiliser works at Awarua and applied to the paddocks.   

Rockdale Holdings Limited were the owners of the property when the stockpile of 

used tyres was ignited by vandals. Mr Hughes confirmed that soil had been 

removed from with the yard and the surrounding paddocks for disposal at Green 

Island landfill.  
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4 Site Inspection 

e3s staff conducted  site walkovers on 8 May 2020 and 15 May 2020. Site 

photographs are provided in Appendix F. 

The majority of the site is open, grassed pasture. The site is fenced with post and 

wire fencing, which was generally in good condition. Vegetation across the site 

was in good condition, with no visible signs of plant stress. 

Water within the two open drains on site was slightly turbid, but did not have any 

sheens, or odour. The area around the former farm infrastructure has been 

returned to pasture, and there was no evidence of the historic infrastructure on 

the surface of the site. Minor quantities of anthropogenic materials including 

broken glass, rusty metal, pebbled concrete, brick fragments and brick blocks 

were observed in soils beneath the grass layer around the farm infrastructure area. 

The contractor’s yard is currently being used by Fulton Hogan. Stockpiles of 

roading materials are located around the edge of the site. Truck and trailer units 

were parked on site. A small area of soil staining was visible in the yard beneath 

the hydraulic coupling for a trailer. At the northern end of the contractor’s yard, 

there is a stockpile and drop-off area for hardfill, roading basecourse and soil. A 

logbook is provided for drivers to record their loads. During the site inspection, 

several truckloads of material were deposited on the site.   

There were no drums, above or below ground fuel storage systems observed on 

site. No suspected Asbestos Containing Materials (ACM) were identified on site. 

5 Summary of Identified HAIL Activities 

5.1 Identified HAIL activities 

Based on the review of site history information and a site walkover, three discrete 

areas of likely HAIL activities have been identified. In the context of the NESCS, 

these areas are considered ‘pieces of land.’ These locations are shown in Figure 

3, and described further in the following sections. 
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Figure 3: Areas of HAIL activity. 
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5.1.1 Rugby League Sports Turf 

The ICC Rural Reserves Omnibus Management Plan indicates that turf for two 

rugby league sports fields was initially sown in 1981, and the fields were used for 

two years, until 1986. It is possible that persistent pesticides were used on the sports 

pitches during this period. The organochlorine pesticide (OCP) DDT was in general 

use until 1989 and has been reported to have been used by the Invercargill Parks 

department (personal communication: Leonie Grace, Environment Southland). 

The pitches are not marked out in the November 1985 aerial image, presumably 

because this image was taken during the off-season. However, based on the 

dimensions of Rugby League pitches, it is likely that the two pitches occupied the 

western half of the Reserve. 

Figure 4: Sport turf location. 
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5.1.2 Contractor’s Yard 

The contractor’s yard has been present since approximately 1969. Anecdotally, 

the site was originally used for the storage of concrete drainpipes, and it is known 

that in 2012, a used-tyre fire resulted in the discharge of contaminants to land 

within the yard and nearby paddock.  

 

Recently, Fulton Hogan has been using the northern end of the yard for stockpiling 

surplus hardfill. The various sources of this material have not been verified.  

 

 

Figure 5: Contractor's yard location. 

5.1.3 Farm Infrastructure 

A farmhouse and four outbuildings have been present on the site since at least 

the early 1950’s. The residence and remaining outbuildings located on Tramway 

road were constructed during a period when building products commonly 

contained asbestos and lead. It is possible that these contaminants may have 

been discharged to land as the building deteriorated or when they were 

removed or demolished. 

 

Anecdotally, the farm was operated as a dairy farm, which reduces the likelihood 

that a livestock spray race or dip was located in this area.  
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Figure 6: Farm Infrastructure location (1952). 

Figure 7: Farm infrastructure location (1974). 
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Table 4: Identified HAIL Activities. 

HAIL Activity Dates Comment Likelihood 

A10. Persistent 

pesticide bulk 

storage or use 

including sport turfs, 

market gardens, 

orchards, glass 

houses or spray 

sheds 

1981-1986 

Two sports turfs were 

constructed within the 

Rockdale Park Reserve. It 

is possible that these turfs 

received applications of 

persistent pesticides. 

More likely than not 

A8. Livestock dip or 

spray race 

operations 

<1955 - 

1974 

One of the outbuildings 

located near Tramway 

Road may have been 

associated with a 

livestock dip. 

Possible 

I. Any other land 

that has been 

subject to the 

intentional or 

accidental release 

of a hazardous 

substance in 

sufficient quantity 

that it could be a risk 

to human health or 

the environment 

<1955 -

1974 

The residence and 

remaining outbuildings 

located on Tramway 

road were constructed 

during a period when 

building products 

commonly contained 

asbestos and lead. It is 

possible that these 

contaminants may been 

discharged to land as the 

building deteriorated or 

when they were removed 

from the site. 

More likely than not 

I. Any other land 

that has been 

subject to the 

intentional or 

accidental release 

of a hazardous 

substance in 

sufficient quantity 

that it could be a risk 

to human health or 

the environment 

2012 

Contaminants were 

discharged to land from 

an accidental tyre fire 

within the contractor’s 

yard.  

Known 

G5. Waste disposal 

to land (excluding 

where biosolids 

have been used as 

soil conditioners) 

2012 

A stockpile of hardfill is 

located at the northern 

end of the contractor’s 

yard. While this material 

may be comprised of 

cleanfill, its provenance 

has not been established. 

Known 
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5.2 Non-HAIL areas 

Based on a review of site history information and observations on site, it is more 

likely than not that activities listed on the HAIL have not been undertaken on the 

site outside of those areas identified in section 5.1.  

 

There is no evidence of HAIL activities having occurred through the balance of 

pastoral land through the site. There is no evidence of stock yards, sheep dips, 

woolsheds, farm landfills or other rural HAIL activities on the site in any historic aerial 

photographs. 

 

It is known that routine applications of superphosphate have occurred during the 

period of low intensity productive use as farmland, and it is likely that DDT was 

applied to pasture. These agrichemicals were commonly used to fertilise soil and 

control pests such as grass grub. e3Scientific has assessed Organochlorine 

Pesticides (such as DDT) and cadmium (a contaminant associated with 

superphosphate) concentrations in soils throughout Otago and Southland. In all 

investigations, contaminants have only been encountered at elevated 

concentrations approaching NESCS soil contaminant standards in the vicinity of 

sheep dips, sheep footbaths, dusting yards and areas of historic agrichemical 

storage. It is highly unlikely the broadacre application of agrichemicals over the 

farm have occurred at a rate and intensity that would result in an accumulation 

of contaminants in concentrations that could present a risk to human health or 

the environment. As such, this activity is generally not considered a HAIL activity. 

 

It is also known that applications of whey and whey permeate have been applied 

to land. Whey is the liquid which is left after curds are separated from milk to 

produce cheese. Whey contains protein, lactose and dissolved salts. Arguably, 

this activity could be interpreted to fit within the definition of HAIL Category G5: 

Waste Disposal to Land. However, when applied to pasture at recommended 

rates whey contains sufficient nitrogen, phosphorus and potassium to 

supplement or in some cases effectively replace conventional fertilisers. Whey 

acts as a slow release organic fertiliser, with nutrients becoming available for plant 

uptake over an extended period. Rather than being viewed as a waste, whey 

can be considered a biproduct of cheesemaking with beneficial properties when 

applied to soil. Whey does not contain, or break down into, any hazardous 

substances, and contamination of soil from whey application is not possible. As 

such, beneficial use of whey to improve pasture is not considered to be HAIL 

activity.  
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A horse training track in the northeast corner of the site is visible in the 1956 aerial 

image. By 1963, the track has been partially removed. Although horse racing 

tracks can be considered a ‘sports turf,’ it is more likely in this case that the training 

track was constructed of lime or earth based on the contrasting colour in the 1956 

image. Accordingly, this area is not considered HAIL.  

In the 1963 and 1969 aerial images, a possible sheep dip is located 15 m from the 

north eastern site boundary. In this case, it is unlikely that contaminants could 

have migrated from this location onto the subject site because the northern drain 

is located between the possible dip and the site boundary, forming a natural 

barrier. Flow in the drain is to the west, which would carry any potential 

contaminants away from the subject site.  The nearest part of the site on the same 

side of the drain, is located approximately 80 m to the east. Accordingly, it unlikely 

that contaminants could have migrated in sufficient quantity to cause a risk to 

human health. 

Figure 8: Location of possible off-site sheep dip. 

Similarly, based on the results in the DSI, it is unlikely that contaminants associated 

with the former Rockdale Park School (SLUS-20173289), located on an adjacent 

property, could have migrated onto the site in sufficient concentration to pose a 

risk to human health or the environment.  
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5.3 Integrity Assessment 

Overall, the established site history spans a period of approximately 70 years. 

Information obtained from the certificates of title, local authorities, previous 

owners, and site walkover has provided a reasonable understanding of the site 

history and potential sources of contamination. Some uncertainty exists around 

the nature of activities around the former farm infrastructure and the contractor 

yard, as some of the information relies on anecdotal reports. Limited Invercargill 

City Council property file information was inspected due to Covid-19 restrictions 

at the time of report writing; however, based on the established site history, it is 

unlikely that further examination would contribute additional relevant information. 
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6 Preliminary Conceptual Site Model 

A conceptual site model for assessing site contamination provides an overview of 

the interaction between contaminants on site and potential receptors. Also 

referred to as the pollutant linkage model, the conceptual site model consists of 

three components (source-pathway-receptor), which if linked, indicate a risk may 

be present. 

 

6.1 Sources 

A summary of the hazardous activities that have occurred on the site and the 

contaminants that may be associated with these activities is presented in Table 

5. The contaminant list is based on Appendix C of the NESCS User’s Guide (Ministry 

for the Environment, 2012) and site-specific observations.  

 

Table 5: Identified HAIL activities and potential contaminants. 

 HAIL Activity Location Potential Contaminants 

Persistent pesticide use Sports Turf 
Heavy metals, 

Organochlorine Pesticides 

Possible sheep dip Farm Infrastructure 
Heavy metals, 

organochlorine pesticides 

Deterioration and/or 

demolition of buildings 

containing contaminants 

Farm infrastructure  Heavy metals, asbestos 

Release of contaminants 

from the tyre fire 
Contractors Yard 

Heavy Metals, Hydrocarbons 

including BTEX and PAH. 

Imported hardfill and soil Contactors Yard 
Various depending on the 

source of material 

 



P a g e  | 25 

401 Centre Street and 514 Tramway Road Preliminary and Detailed Site Investigation 

Document ID: 16BBB 

6.2 Receptors and Pathways 

Based on the development of the site as a large (600+ lot) residential subdivision 

with green spaces and parks, potential receptors include: 

• Adult construction workers involved in the development of the site.

• Adults and children living on the site.

• Adults and children using the site for recreation.

Exposure pathways for contaminants to these potential receptors include: 

• Incidental ingestion of contaminated soil.

• Inhalation of contaminants entrained in dust or volatile contaminants.

• Dermal absorption of contaminants.

• Consumption of produce grown in soils on site.

6.3 Preliminary Risk Assessment 

Based on the preliminary conceptual site model above, pathways between 

contaminants in soil and receptors are potentially complete. To further 

characterise the risk to human health, soil sampling and analysis was conducted 

to refine the conceptual site model. 
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7 Soil Sampling Strategy and 

Methodology 

7.1 Data Quality Objectives 

The data quality objectives (DQOs) for this investigation were to: 

• Characterise the presence and concentration of contaminants of concern 

associated with the identified HAIL activities including asbestos, heavy metals, 

petroleum hydrocarbons and organochlorine pesticides. 

• Determine the risk of any soil contamination encountered on the site to 

human health based on a standard residential land use scenario. 

• Determine appropriate soil disposal pathways for excess soil should off-site 

disposal be required during future development. 

 

7.2 Sampling Rationale 

7.2.1 Sampling and Analysis Plan 

A stratified sampling plan with separate areas for the sports turf, contractor’s yard, 

and farm infrastructure was utilised for the investigation. Soil Sample locations 

within these areas are shown in Figure 9 to Figure 11.  

 

Four samples were collected within the sports turf area based on an approximate 

100 m grid. Contaminant concentrations are expected to be uniform across this 

area, justifying the larger sampling grid. Samples in this sub-area were analysed 

for heavy metals and organochlorine pesticides (OCPs). 

 

Twelve samples were collected from within the contractor’s yard and the farm 

infrastructure area, based on sampling grid of approximately 25 m. This density of 

sampling is capable of detecting a 30 m wide circular hotspot with 95% 

confidence. All samples in the contractor’s yard were analysed for heavy metals, 

total petroleum hydrocarbons (TPH), benzene, toluene, ethylbenzene, and 

xylenes (BTEX), and asbestos presence/absence in any sample locations with 

evidence of anthropogenic fill material. All samples in the farm infrastructure area 

were analysed for heavy metals, and samples from the northern half of this area 

(near the former sheds) were also analysed for OCPs. As with the contractor’s 
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yard, asbestos presence/absence analysis was conducted at any sample 

locations with evidence of anthropogenic fill material. 

Samples were collected from surface soils (0-0.1 metre below ground level). 

Surface sampling is considered appropriate based on the nature of the 

potentially contaminating activities, which are more likely to have impacted 

surface soils with contaminants that typically bind to soil. 

Figure 9: Sports turf sample locations. 
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Figure 10: Contractor's yard sample locations. 

 

 

Figure 11: Farm infrastructure sample locations. 
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7.2.2 Analytical Parameters and Methods 

Laboratory analysis undertaken is summarised in  

Table 6. Laboratory analytical methods are detailed in the ‘Summary of Methods’ 

provided in Appendix H. 

 

Table 6: Soil Sample Summary and Analysis 

Sample ID 
Sample 

depth (m) 
Laboratory analysis 

S01 0-0.1 Heavy metals (As, Cd, Cr, Cu, Pb, Ni, and Zn), OCPs 

S02 0-0.1 Heavy metals, OCPs 

S03 0-0.1 Heavy metals, OCPs 

S04 0-0.1 Heavy metals, OCPs 

C01 0-0.1 Heavy metals, TPH, PAH, BTEX, 

C02 0-0.1 Heavy metals, TPH, PAH, BTEX, 

C03 0-0.1 
Heavy Metals, TPH, PAH, BTEX, Asbestos 

Presence/Absence and Semiquantitative Asbestos 

C04 0-0.1 Heavy Metals, TPH, PAH, BTEX 

C05 0-0.1 Heavy Metals, TPH, PAH, BTEX 

C06 0-0.1 Heavy Metals, TPH, PAH, BTEX 

C07 0-0.1 Heavy Metals, TPH, PAH, BTEX 

C08 0-0.1 Heavy Metals, TPH, PAH, BTEX 

C09 0-0.1 Heavy Metals, TPH, PAH, BTEX 

C10 0-0.1 Heavy Metals, TPH, PAH, BTEX 

C11 0-0.1 Heavy Metals, TPH, PAH, BTEX 

C12 0-0.1 Heavy Metals, TPH, PAH, BTEX 

F01 0-0.1 Heavy Metals, OCPs, Asbestos Presence/Absence 

F02 0-0.1 Heavy Metals, OCPs 

F03 0-0.1 Heavy Metals, OCPs 

F04 0-0.1 Heavy Metals, OCPs 

F05 0-0.1 Heavy Metals, OCPs 

F06 0-0.1 Heavy Metals, OCPs, Asbestos Presence/Absence  

F07 0-0.1 Heavy Metals 

F08 0-0.1 Heavy Metals, Asbestos Presence/Absence 

F09 0-0.1 Heavy Metals  

F10 0-0.1 Heavy Metals, Asbestos Presence/Absence 

F11 0-0.1 Heavy Metals, Asbestos Presence/Absence 

F12 0-0.1 Heavy Metals, Asbestos Presence/Absence 
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7.2.3 Soil Sampling Methodology 

Soil samples were collected using a spade. Soil samples were transferred to 200 

mL glass jars with Teflon lids and/or 500 mL plastic jars (for asbestos analysis) as 

supplied by Analytica Laboratories. Where more than one sample container was 

collected from the same location, the prefixes A and B were used to differentiate 

the container. 

7.3 Field and Laboratory QA/QC 

The field QA/QC procedures performed during the soil sampling are listed as 

follows: 

• Field personnel wore a fresh pair of nitrile gloves between sampling events.

• Sampling equipment was cleaned and decontaminated between sampling

locations using Decon 30.

• All samples were immediately placed in a cooled chilly bin, threads on the

sampling jars were cleaned and headspace was avoided to reduce the

potential for loss of volatile hydrocarbons.

• Standardised field sampling forms and methods were used.

• All sample containers were marked in a clear and durable manner to show

point of collection, project number, time and date.

• Samples were transferred using signed chain of custody procedures with

sampler’s initials recorded.

All soil samples were couriered to Analytica Laboratories within a day of 

collection. Analytica have IANZ accreditation for the analysis of heavy metals.  

Analytica conduct internal QA/QC in accordance with IANZ requirements.  

One replicate sample was collected during the investigation. 

7.4 Soil Analytical Result Review 

Following the receipt of laboratory data, a detailed review of the data was 

performed to determine its accuracy and validity. All laboratory data were 

checked for analytical and typographical errors. Once the data quality was 

established, the soil data was checked against the Sampling Program DQOs. 
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7.5 Guideline Values 

Soil guideline values selected for application on this project are provided in Table 

7. The guidelines were adopted with reference to the Contaminated Land

Management Guidelines No. 2: Hierarchy and Application in New Zealand of 

Environmental Guideline Values (Ministry for the Environment, 2003). 

Although the proposed development may include parks, commercial space, and 

high-density residential use, risk based guidelines for the standard residential land 

use have been adopted for this site investigation to support a Tier 1 assessment of 

risk to human health, as these are the most conservative criteria. The standard 

residential exposure scenario incorporates consumption of 10% produce from 

home gardens. 

Table 7: Soil Guideline Values 

Analysis Guideline 

Arsenic cadmium, 

chromium, copper 

lead, 

Benzo(a)pyrene 

Equivalents, DDT, 

Dieldrin 

Soil Contaminant Standards in the Methodology for Deriving 

Standards for Contaminants in Soil to Protect Human Health 

(MfE, 2011) 

Nickel, zinc Schedule B (1) Guideline on the Investigation Levels for Soil 

and Groundwater in National Environment Protection 

(Assessment of Site Contamination) Measure 1999 (NEPC, 1999) 

TPH, naphthalene, 

pyrene 

Guidelines for Assessing and Managing Petroleum 

Hydrocarbon Contaminated Sites in New Zealand Module 4- 

Tier 1 Soil Screening Criteria (MfE, 1999) 

Asbestos New Zealand Guidelines for Assessing and Managing Asbestos 

in Soil (BRANZ Ltd, 2017) 

Soil analytical results were compared to landfill acceptance criteria and natural 

background concentrations to support an assessment of off-site disposal routes 

for excavated soil should this be required.  



P a g e  | 32 

401 Centre Street and 514 Tramway Road Preliminary and Detailed Site Investigation 

Document ID: 16BBB 

The Ministry for the Environment Class A and Class B landfill acceptance total 

concentration screening criteria were used as an initial assessment of the 

suitability of disposal at nearby consented landfills in Otago and Southland.  

Estimates of naturally occurring concentrations of heavy metals were used to 

assess suitability of disposal at local cleanfill facilities. Manaaki Whenua Landcare 

Research (2015) has developed a spatial database of predicted background 

concentrations which are based on the correlation between measured soil 

concentrations of heavy metals in a national data set and the underlying rock 

type. For each rock type, the 95th percentile values are used to predict an upper 

estimate of the naturally occurring (or background) concentration of these heavy 

metals.  
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8 Investigation Results 

8.1 Geological Profile 

A table of soil sample lithologies is provided in Appendix G. 

 

Soils encountered were typically silts or sands. Within the sports turf area, some 

clay-sized soil particles were also present. Within the contractor’s yard, imported 

gravels were present across the surface of the site. 

 

Minor evidence of construction materials, such as brick or concrete fragments, 

glass or metal were found in sample locations C03, F01, F06, F08, F10, F11, and F12. 

Accordingly, these samples were also analysed for asbestos/presence absence. 

A possible concrete floor or foundation was also identified at sampling location 

F10.  

 

8.2 Analytical Results 

The Analytica Laboratories Analysis Report, Summary of Methods and Chain of 

Custody documentation are provided in Appendix H. The following section details 

the findings of the laboratory analysis. 

 

8.2.1 Heavy Metals 

The heavy metal soil analytical results are presented in Table 9. 

 

In the sports turf area, concentrations of all heavy metals were within the range 

of naturally occurring background.  

 

In the contractor’s yard, arsenic, lead, nickel and/or zinc exceeded the predicted 

natural background concentration in 7 out of 12 samples. One sample (C02) 

returned an arsenic concentration that exceeded the residential soil 

contaminant standard by 13%.  

 

In the farm infrastructure area, arsenic, cadmium, lead, nickel and/or zinc 

exceeded the predicted natural background concentration in 6 out of 12 
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samples. All results complied with the adopted soil guideline values for residential 

land use.  

8.2.2 Asbestos Results  

Asbestos results are presented in Table 10. 

A total of seven samples from within the contractor’s yard and farm infrastructure 

area were collected for asbestos analysis due to the presence of anthropogenic 

material, such as brick or concrete fragments that may have been associated 

with demolition of previous buildings on site.  

One sample (C03) was confirmed to contain free fibres and fibre bundles of 

Chrysotile asbestos. Subsequent semi-quantitative analysis was performed on this 

sample, which determined that the concentration of asbestos in the sample was 

less than the current soil guideline value in New Zealand of 0.001% weight/weight 

(BRANZ Ltd, 2017). 

Due to the presence of asbestos in this location, development work in this vicinity 

must have regard to the Health and Safety at Work (Asbestos) Regulations 2016.  

8.2.3 Hydrocarbon Results 

Hydrocarbon soil analytical results, including TPH, BTEX and PAH are presented in 

Table 11. 

Light (C7-C9) and middle (C10-C14) fractions of hydrocarbons, as well as BTEX, 

were below the laboratory limit of reporting in all samples. Concentrations up to 

395 mg/kg of heavy end (C15-C36) hydrocarbons were detected in 6 samples 

from the northern end of the contractor’s yard.  

Naphthalene and Pyrene were detected in 2 and 5 of the 12 samples respectively 

and concentrations marginally above the laboratory limit of reporting. 

Benzo(a)pyrene equivalents were detected in 9 out of 12 samples, up to a 

maximum concentration of 4.38 mg/kg.  

All results were below the relevant criteria for residential land use. 
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8.2.4 Organochlorine Pesticide Results 

Concentrations of DDT and its breakdown products were detected in all four 

samples from the sports turf area, up to a maximum total DDT concentration of 

0.09 mg/kg. No other OCP’s were detected within the sports turf area, and no 

OCPs were detected in the farm infrastructure area. 

 

All results were below the relevant criteria for residential land use (70 mg/kg total 

DDT).  

 

8.2.5 QA/QC Results 

 

One duplicate soil sample was collected during the investigation and analysed 

to review the reproducibility of the soil sampling undertaken and laboratory 

analysis.  The duplicate and corresponding sample analyses are presented in 

Table 8 below. 

 

An acceptable percentage difference between duplicate samples is less than 30 

to 50% (Ministry for the Environment, 2004). Percentage differences for heavy 

metals ranged from 0% to 18.1% indicating that the sampling and laboratory 

methodology used (ICP-MS) was reproducible.  

 

Table 8: Relative percent difference for duplicate sample. 

 F01 A F01 B % Difference 

Arsenic 3 3.2 6.5 

Cadmium 0.28 0.27 3.6 

Chromium 18.7 21.1 12.1 

Copper 13.7 13.7 0.0 

Lead 22.2 22.5 1.3 

Nickel 7.33 8.79 18.1 

Zinc 67 67.5 0.7 

2,4'-DDD <0.005 <0.005 0 

2,4'-DDE <0.005 <0.005 0 

2,4'-DDT <0.005 <0.005 0 

4,4'-DDD <0.003 <0.003 0 

4,4'-DDE <0.005 <0.005 0 

4,4'-DDT <0.005 <0.005 0 
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Table 9: Heavy metal results (mg/kg). 

Sample ID Depth (m) Arsenic Cadmium Chromium Copper Lead Nickel Zinc 

S01 0.0-0.1 1 0.088 12 6 6.82 4.3 13.3 

S02 0.0-0.1 1.1 0.13 12.8 7.5 7.9 4.2 12 

S03 0.0-0.1 1.8 0.2 15.4 9.91 9.56 4.9 13.1 

S04 0.0-0.1 1.2 0.14 12 6.2 9.05 4.1 11.7 

C01 0.0-0.1 3.3 0.29 17.2 23.4 15.5 12.9 322 

C02 0.0-0.1 22.6 0.086 26.2 19.4 30.4 150 69.8 

C03 0.0-0.1 5.2 0.14 20.7 21.3 26.4 48.1 111 

C04 0.0-0.1 2.7 0.19 17.7 6 10.9 7.46 35.8 

C05 0.0-0.1 4.4 0.27 26.4 16.8 18.8 94.6 66.5 

C06 0.0-0.1 3.3 0.033 28.8 12.1 8.84 13.3 40.8 

C07 0.0-0.1 4.5 0.12 25.5 19.8 32.2 112 71.4 

C08 0.0-0.1 3.6 0.045 31.9 15.6 9.67 20.7 46.8 

C09 0.0-0.1 4.6 0.13 24.6 20 56.6 14.9 73.7 

C10 0.0-0.1 3.1 0.057 26.5 11.9 10.5 12.4 37.6 

C11 0.0-0.1 3.3 0.067 23.1 14.9 8.03 22.1 56.9 

C12 0.0-0.1 4 0.097 25.9 20.1 13.3 60.2 62.1 

F01 0.0-0.1 3 0.28 18.7 13.7 22.2 7.33 67 

F02 0.0-0.1 2.7 0.17 19.8 13.6 16.3 10.8 54.7 

F03 0.0-0.1 1.9 0.3 14.3 9.3 23.3 5.31 72.4 

F04 0.0-0.1 18.7 0.46 19.1 24.7 40.7 13.1 194 

F05 0.0-0.1 2.5 0.19 18.1 13.9 16.9 10.6 52.5 

F06 0.0-0.1 2.9 0.37 20.4 20.2 79 11.4 181 

F07 0.0-0.1 1.8 0.19 16.6 10.8 14.3 9.87 49.1 

F08 0.0-0.1 2.5 0.31 17.2 16.4 54.9 9.31 111 

F09 0.0-0.1 3.7 0.554 18.5 18.3 65.9 10.9 287 

F10 0.0-0.1 3.1 0.3 22.2 14.4 65.7 11.3 110 

F11 0.0-0.1 2.6 0.47 16.6 9.99 32 6.48 80.9 

F12 0.0-0.1 2.7 0.27 16.7 9.9 50.9 6.72 90.4 

Residential Criteria 201 31 4601 >10,0001 2101 4002 7,4002 

Class A Landfill Screening 3 100 20 100 100 100 200 200 

Class B Landfill Screening 3 10 2 10 10 10 20 20 

Predicted Background Soil Concentration 4 12 0.34 80 43 44 45 183 

1  Soil Contaminant Standards in Methodology for Deriving Soil Contaminant Standards to Protect Human Health (MfE, 2011). Chromium concentration based on 

Chromium (VI).  

2   Schedule B (1) Guideline on the Investigation Levels for Soil and Groundwater in National Environment Protection (Assessment of Site Contamination) Measure 

2013 (NEPC, 2013) 

3  Module 2: Hazardous Waste Guidelines – Landfill Waste Acceptance Criteria and Landfill Classification (Ministry for the Environment, 2004) total concentration 

screening criteria 

4 Landcare Research Limited Predicted background soil concentrations - 95%ile values for gravel (Manaaki Whenua Landcare Research, 2015) 

Underline denote predicted background soil concentration exceedance. 

RED denotes residential exceedance 

Dark orange shading denotes Class A exceedance 

Light orange shading denotes Class B and Predicted Background exceedance 

Table 10: Asbestos results. 

Sample ID Depth ACM 

Weight (g) 

ACM Types Fibre Types Trace 

Asbestos 

Asbestos 

C03 (0.0-0.1) 0.003 Free fibres 

Fibre Bundle 

Chrysotile (White 

Asbestos) 

Organic fibres 

Absent Present 

(<0.001%) 

F01 (0.0-0.1) 0.000 No asbestos detected No asbestos detected 

Organic fibres 
Absent Absent 

F06 (0.0-0.1) 0.000 No asbestos detected No asbestos detected 

Organic fibres 
Absent Absent 

F08 (0.0-0.1) 0.000 No asbestos detected No asbestos detected 

Organic fibres 
Absent Absent 

F10 (0.0-0.1) 0.000 No asbestos detected No asbestos detected 

Organic fibres 

Absent Absent 

F11 (0.0-0.1) 0.000 No asbestos detected No asbestos detected 

Organic fibres 
Absent Absent 

F12 (0.0-0.1) 0.000 No asbestos detected No asbestos detected 

Organic fibres 

Absent Absent 

Bold denotes detection of asbestos
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Table 11: Hydrocarbon results. 

Sample ID Depth (m) Soil Type 

(lithology) 

 Soil Type 

(MfE) 

C7-C9 

(mg/kg) 

C10-C14 

(mg/kg) 

C15-C36 

(mg/kg) 

C7-C36  

(mg/kg) 

Benzene 

(mg/kg) 

Toluene 

(mg/kg) 

Ethylbenzene 

(mg/kg) 

Xylenes (total) 

(mg/kg) 

Naphthalene 

(mg/kg) 

Pyrene 

(mg/kg) 

Benzo(a)pyrene 

TEQ 

(mg/kg) 

C01 0.0-0.1 Light brown Gravelly SAND 
with some silt SAND 

<10 <15 123 123 <0.05 <0.05 <0.05 <0.10 <0.01 0.01 0.11 

C02 0.0-0.1 Light brown Sandy GRAVEL w 
some clay and pebbles SAND 

<10 <15 303 303 <0.05 <0.05 <0.05 <0.10 0.02 0.65 1.57 

C03 0.0-0.1 Reddy brown Sandy SILT 
with pebbles Sandy SILT 

<10 <15 395 395 <0.05 <0.05 <0.05 <0.10 <0.01 0.14 4.38 

C04 0.0-0.1 Light brown Sandy SILT w 
pebbles less than 5mm Sandy SILT 

<10 <15 94 94 <0.05 <0.05 <0.05 <0.10 <0.01 <0.01 0.05 

C05 0.0-0.1 Light brown Sandy GRAVEL w 
pebbles SAND 

<10 <15 326 326 <0.05 <0.05 <0.05 <0.10 0.04 0.82 3.68 

C06 0.0-0.1 Yellow brown SILT with some 
clay Sandy SILT 

<10 <15 <25 <50 <0.05 <0.05 <0.05 <0.10 <0.01 <0.01 0.03 

C07 0.0-0.1 Light brown Sandy GRAVEL 
with pebbles SAND 

<10 <15 122 122 <0.05 <0.05 <0.05 <0.10 <0.01 0.17 0.95 

C08 0.0-0.1 Yellow brown Clayey SILT w 
oxidation stains Silty CLAY 

<10 <15 <25 <50 <0.05 <0.05 <0.05 <0.10 <0.01 <0.01 0.03 

C09 0.0-0.1 Dark brown Sandy GRAVEL 
with some clay and silt SAND 

<10 <15 <25 <50 <0.05 <0.05 <0.05 <0.10 <0.01 <0.01 0.03 

C10 0.0-0.1 Yellow brown Sandy SILT 
with some clay Sandy SILT 

<10 <15 <25 <50 <0.05 <0.05 <0.05 <0.10 <0.01 <0.01 0.03 

C11 0.0-0.1 Light brown Sandy GRAVEL 
with pebbles SAND 

<10 <15 <25 <50 <0.05 <0.05 <0.05 <0.10 <0.01 <0.01 0.07 

C12 0.0-0.1 Light brown Sandy GRAVEL 
with pebbles SAND 

<10 <15 <25 <50 <0.05 <0.05 <0.05 <0.10 <0.01 <0.01 0.03 

Residential All-pathways Guideline (SAND, <1 m)1 120 (m) 470 (x) NA - 1.1 (v) (68) (v) (53) (v) 48 (v) 58 (v) (1,600) (p) - 

Residential All-pathways Guideline (sandy SILT, <1 m)1 500 (m) (510) (x) NA - 1.1 (v) (82) (v) (59) (v) (59) (v) 63 (v) (1,600) (p) - 

Residential All-pathways Guideline (silty CLAY, <1 m)1 (2,700) (v) (560) (x) NA - 1.7 (v) (210) (v) (110) (v) (160) (v) 69 (v) (1,600) (p) - 

Residential Soil Contaminant Standard2 - - - - - - - - - - 10 
1 Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand Module 4- Tier 1 Soil Screening Criteria (Ministry for the Environment, 2011) 

< Denotes concentration below laboratory detection limits 

2 Soil Contaminant Standards in Methodology for Deriving Standards for Contaminants in Soil to Protect Human Health (MfE, 2011) 

- Denotes guideline value not available or sample not anlaysed 

Red denotes residential guideline exceedance 

Underline denotes groundwater protection guideline exceedance 

(m) denotes maintenance/excavation pathway is limiting, (x) denotes TPH as a surrogate for PAH is limiting, (p) denotes produce pathway is limiting, (v) denotes volatisation pathway is limiting. 

Brackets denote values exceed threshold likely to correspond to formation of residual separate phase hydrocarbons. 

NA indicates estimated criterion exceeds 20,000 mg/kg. At 20,000 mg/kg residual separate phase is expected to have formed in soil matrix. Some aesthetic impact may be noted.  
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9 Revised Conceptual Site model 

9.1 Contaminant Characteristics 

9.1.1 Heavy Metals 

Analysis of soils on site confirms that arsenic, cadmium, lead nickel and zinc are 

present within soils in the contractor’s yard and farm infrastructure area due to 

the site’s previous land uses.  

Arsenic in one sample (C03l) within the contractor’s yard exceeded the Soil 

Contaminant Standard for residential land use by a small margin (less than 15%). 

The Soil Contaminant Standard for residential use is protective of long-term use of 

the site for active residential purposes. This being the case, it is appropriate to 

assess risks to future site users from long-term exposure by averaging contaminant 

concentrations across the exposure area. In this case, an appropriate averaging 

area is surface soils across the contractor’s yard. The 95% Chebyshev upper 

confidence limit of the arithmetic average of surface soils within this area  is 12 

mg/kg. This is less than the Soil Contaminant Standard of 20 mg/kg, indicating that 

arsenic does not currently pose an unacceptable risk to human health, even 

though one sample exceeds the Soil Contaminant Standard. 

Concentrations of all other heavy metals were less than the adopted soil guideline 

values for residential land use, and in most cases only marginally elevated above 

background concentrations.  

9.1.2 Asbestos in soil 

Asbestos was not detected in any samples from the farm infrastructure area, 

despite encountering evidence of previous occupation by farm buildings. 

Asbestos was detected in one sample from the contractor’s yard. The 

concentration of asbestos in soil complies with the adopted soil guideline value 

for residential land use. Soil containing less than 0.001% asbestos is unlikely to 

generate airborne fibres in concentrations that are considered to pose a risk to 

human health. 
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Due to the presence of asbestos, work in this vicinity would be subject to the 

Health and Safety at Work (Asbestos) Regulations (2016). 

9.1.3 Petroleum Hydrocarbons 

Analysis of soils on site confirms that heavy end hydrocarbons and PAH 

compounds are present within soils in the northern end of the contractor’s yard 

due to the site’s previous land use - possibly the release of contaminants during 

the tyre fire.  

 

The heavy-end hydrocarbon fraction is typically of lower mobility and toxicity than 

more volatile, lighter compounds. All results are below the adopted criteria for 

residential land use, and it is unlikely concentrations of residual hydrocarbons and 

PAHs would pose a risk to human health.  

 

9.1.4 Organochlorine Pesticides 

Concentrations of DDT and its breakdown products were detected in all four 

samples from the sports turf area, up to a maximum total DDT concentration of 

0.09 mg/kg. No other OCP’s were detected within the sports turf area, and no 

OCPs were detected in the farm infrastructure area. 

 

The detected concentrations are well below the Soil Contaminant Standard for 

residential land use of 70 mg/kg, and are less than the ecological Soil Guideline 

Value for DDT of 1.1 mg/kg that has been derived by Manaaki Whenua (2016) to 

be protective of receptors, including plants, soil microbial communities, and 

invertebrates in areas of ecological significance. Manaaki Whenua’s 

methodology also accounted for the bioaccumulation / biomagnification of DDT 

through the food chain.  

 

The concentrations detected in the sports turf area are within the range of typical 

‘ambient’ background concentrations reported in Ministry for the Environment 

(1998) and Manaaki Whenua Landcare Research (2015). Arguably, the 

concentration of DDT within the sports turf area could be considered ‘at or below 

background concentrations,’ and not subject to the provisions of the NESCS 

under Regulation 5(9).  
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9.2 Revised Risk Assessment 

Risk to human health is based on the concentration of contaminants present, the 

characteristics of the people using the site and pathways of exposure. Based on 

the revised conceptual site model, contaminants in soil are not present in high 

enough concentrations to pose a risk to human health under the proposed 

residential land use.  

One limitation associated with this assessment is that the stockpiled hardfill 

material at the northern end of the contractor’s yard has not been characterised. 

Given the on-going use of the site, the characteristics of deposited material may 

vary over time. The lessee should be instructed to remove the material to a 

suitable long-term disposal facility prior to exiting the site. Photographs of the site 

following the removal of this material should be provided by the lessee.  
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10 Activity Status under the NESCS 

Based on the findings of this Detailed Site Investigation, the subdivision and 

change of use can take place as a controlled activity under Regulation 9(3) of 

the NES, provided there is confirmation that the site has been left tidy following 

the removal of stockpiled hardfill material in the contractor’s yard. It would be 

appropriate to document this as a brief addendum or letter report to the DSI prior 

to lodging the application with council. No remediation or long-term site 

management is necessary to make the site suitable for residential use.  

Any soil disturbance or removal within the identified ‘pieces of land’ that do not 

meet the permitted activity criteria outlined in Regulation 8(3) may also take 

place as a controlled activity under Regulation 9(2). Due to the presence of 

heavy metals and petroleum hydrocarbons, any soils removed from site are not 

suitable for disposal at cleanfill facilities. All results, except one sample for zinc, 

meet the Class A landfill acceptance criteria, and it is likely that material would 

be suitable for disposal at the AB Lime landfill near Winton. Several samples 

exceeded the Class B landfill total concentration screening criteria, and 

additional analysis using the Toxicity Characteristic Leaching Procedure (TCLP) 

would be required to confirm suitability for disposal at a Class B landfill.   
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11 Summary and Conclusions 

Based on the findings of this investigation, e3s provides the following conclusions: 

• TPD are proposing to develop Lot 1 DP 6969 and Lot 2 DP 15056 for 
residential use.

• A review of site history information has confirmed that activities listed on 
the Ministry for the Environment’s Hazardous Activities and Industries List 
(HAIL) have occurred on three discrete ‘pieces of land’ within the site; 
therefore, soil disturbance, subdivision and land use change activities are 
subject to the provisions of the National Environmental Standard for 
Assessing and Managing Contaminants in Soil to Protect Human Health 
(NESCS) in these areas.

• Analysis of soils in these areas confirms that soil contamination does not 
exceed the applicable soil guideline values for residential land use, and 
there is no requirement for remediation or long-term site management.

• If off-site disposal is necessary, soils are generally suitable for disposal at a 
Class A landfill and may be suitable for disposal at a Class B landfill, subject 
to additional analysis via TCLP.

• Asbestos fibres were identified in one sample from the contractor’s yard. 
The concentration of asbestos does not exceed the guideline for 
residential land use; however, work in this vicinity will need to have regard 
to the Health and Safety at Work (Asbestos) Regulations 2016.

• A stockpile of hardfill material is located at the northern end of the 
contractor’s yard. This material has not been characterised, and given the 
on-going use of the site, the characteristics of deposited material may vary 
over time. The lessee should be instructed to remove the material to a 
suitable long-term disposal facility prior to exiting the site. Photographs of 
the site following the removal of this material should be provided by the 
lessee to confirm that the site has been left in a tidy state.

Provided confirmation is provided that the stockpiled hardfill material has been 

removed from the site, subdivision, land use change, and any soil disturbance or 

removal within the identified ‘pieces of land’ can take place as controlled 

activities under the NES.  
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Appendix A: 

e3Scientific Limited Contaminated Land Experience 



 

 

 

Contaminated Land Services 
 

e3Scientific Limited (e3Scientific) is a New Zealand owned and operated environmental science 

consultancy. Our team deliver technical, innovative science; practical solutions; and expert advice to 

assist our clients in the smart management of the environment.  

 

e3Scientific provides a range contaminated land services, including: 

• Due Diligence Investigations. 

• Preliminary Site Investigations. 

• Detailed Site Investigations. 

• Soil and groundwater remedial advice and management. 

 

Our Contaminated Land Team has a sound understanding of New Zealand’s regulatory environment 

with respect to the assessment and management of contaminated land and has been a major supplier 

of contaminated land services in Otago and Southland since the contaminated land National 

Environmental Standard (NES) took effect in January 2012.   

 

Glenn Davis is the Managing Director of the e3Scientific Contaminated Land team and has over 20 

years post graduate experience working as an Environmental Scientist.  Glenn has completed 

preliminary site investigations, soil and groundwater investigations, detailed site investigations, and 

remediation projects for the oil and gas industry, transport, agricultural and land development 

industries and local and national governments in New Zealand, Australia, Asia, the United Kingdom 

and Ireland. Glenn is responsible for technical oversite of projects and sign off of contaminated land 

investigations and is supported by Fiona Rowley, Carrie Pritchard, Simon Beardmore, Simon 

Bloomberg (Senior Environmental Scientists, specialising in Contaminated Land Investigation and 

Remedial Work) and Alexandra Badenhop (Principal Hydrogeologist). 

 

The e3scientific team has completed many Preliminary Site Investigations, Detailed Site Investigations 

and remedial projects across New Zealand and regularly provides peer review of site investigations for 

district and regional councils.  Projects have involved investigations into the impact on soil quality 

associated with operational and historic timber treatment plants, fuel storage and distribution 

facilities, substations, sheep dips and yards, orchards, vineyards, agricultural activities, gasworks, 

service stations, and operational and closed landfills. 



 

 

 

The following provides a summary of key contaminated land work e3scientic is involved in or has 

completed: 

 

• Hundreds of Preliminary Site Investigations and Detailed Site Investigations to support 

subdivision, landuse change and earthworks consent applications. 

• Support Environment Southland’s Selected Landuse Register including the identification of 

Hazardous Activities on properties across Southland and the registration of HAIL sites.   

• Review of groundwater contamination associated with the former Invercargill gasworks site 

including the completion of a groundwater investigations and an environmental risk 

assessment to support a discharge consent application. 

• Large scale remedial works of former timber treatment plants and sheep dips including the 

completion of detailed investigations to delineate the extent of contaminated soils, design of 

remedial action plans, project management of remedial works and completion of site 

validation and council close out reports. 

• Investigations into an area of arsenic impacted soils in Frankton including the completion of 

detailed investigations to delineate the horizontal extent, consideration of the source of the 

arsenic, liaison with property owners and council. 

• Project management of a bioavailability study of arsenic impacted soils in Gibbston Valley to 

support a Tier 2 risk assessment associated with a residential development. 

• Oversight of the removal of multiple underground fuel storage systems for private residences, 

schools and oil and gas clients. 

 

The e3Scientific team is committed to professional development, and employing new technologies in 

the prevention, assessment and remediation of contaminated land.  e3Scientific is an active member 

of the Australasian Land & Groundwater Association and WasteMINZ. 
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RECORD OF TITLE
UNDER LAND TRANSFER ACT 2017

FREEHOLD

Registered Owners
The Invercargill City Council

Estate Fee Simple

Area 6.5256 hectares more or less

Legal Description Lot 1 Deposited Plan 6969

Purpose Reserve for recreation

Date Issued

Prior References
GN 275874

Identifier SL6A/665
Land Registration District Southland

10 October 1979

Search Copy

Interests

Subject to the Reserves Act 1977

091915.2 Gazette Notice declaring the within land to be known as the Rockdale Park Reserve - 23.2.1983 at 9.06
am

5090282.1 SUBJECT TO PART 9 OF THE NGAI TAHU CLAIMS SETTLEMENT ACT 1998 (WHICH PROVIDES
FOR CERTAIN DISPOSALS RELATING TO THE LAND TO WHICH THIS CERTIFICATE OF TITLE RELATES
TO BE OFFERED FOR PURCHASE OR LEASE TO TE RUNANGA O NGAI TAHU IN CERTAIN
CIRCUMSTANCES) - 3.10.2001 at 2:31 pm

Transaction Id

Client Reference 7114

Search Copy Dated 2/12/19 2:50 pm, Page 1 of 2

Register Only



Identifier SL6A/665

Transaction Id

Client Reference 7114

Search Copy Dated 2/12/19 2:50 pm, Page 2 of 2

Register Only



RECORD OF TITLE
UNDER LAND TRANSFER ACT 2017

FREEHOLD

Registered Owners
Wanaka Central Developments Limited

Estate Fee Simple

Area 61.4707 hectares more or less

Legal Description Lot 2 Deposited Plan 15056

Date Issued

Prior References
SL10A/53

Identifier SL12A/575
Land Registration District Southland

18 May 1999

Search Copy

Interests

Subject to Section 8 Atomic Energy Act 1945

Subject to Section 3 Petroleum Act 1937

Subject to Section 3 Geothermal Energy Act 1953

Subject to Part IV A Conservation Act 1987

252905.1 Transfer creating the following easement in gross - 22.9.1997 at 2.55 pm
Type Servient Tenement Easement Area Grantee Statutory Restriction
Electricity Lot 2 Deposited Plan

15056 - herein
D DP 14562 Electricity Invercargill

Limited

267283.2 Transfer creating the following easements in gross - 5.8.1999 at 3.51 pm
Type Servient Tenement Easement Area Grantee Statutory Restriction
Convey electric
power

Lot 2 Deposited Plan
15056 - herein

a-b DP 15056 The Power Company
Limited

Convey electric
power

Lot 2 Deposited Plan
15056 - herein

c-d-e DP 15056 The Power Company
Limited

Transaction Id

Client Reference 7114

Search Copy Dated 2/12/19 2:50 pm, Page 1 of 2

Register Only



Identifier SL12A/575

Transaction Id

Client Reference 7114

Search Copy Dated 2/12/19 2:50 pm, Page 2 of 2

Register Only
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Historic Aerials 
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Invercargill City Council Supporting Information 
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Southland Regional Council Supporting Information 
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From: Alex Loimaranta
To: Alex Loimaranta
Subject: FW: SLUS Query - 514 Tramway Road, Invercargill
Date: Wednesday, 29 April 2020 10:27:22 AM
Attachments: Tyre fire debris analytical results 24 April 2012.pdf

11120821.obr
514 Tramway Road, Invercargill - Site map.jpg

 
 

From: Alex Loimaranta 
Sent: Thursday, 9 April 2020 12:56 p.m.
To: Simon Beardmore
Cc: Leonie Grace
Subject: SLUS Query - 514 Tramway Road, Invercargill
 
Hi Simon,
 
Thank you for your request for information relating to 514 Tramway Road, Invercargill.

I can advise that as at the 9th of April, 2020 this property is registered in Environment Southlands
‘Selected Land Use Sites’ (SLUS) register as HAIL sites. Registration number SLUS-20173264.
Refer to attached map of registration area.
 
Part of this property has been verified as one that appears on the Hazardous Activities and
Industries List (HAIL). HAIL I: Other land subjected to the release of a hazardous substance.  Until
2012, the site was used for storing end-of-life tyres.

On the 21st of April 2012, vandals lit the tyre pile on fire resulting in a significant potential for
steel and other contaminants to be released to soil. The contaminated material was removed
from the site and transported to Dunedin for disposal.
We do not currently have any record investigations or testing conducted on the site.
                                                                                                                                                                              
The site is classified as ‘Verified HAIL -  Risk Not Quantified’. This means there is insufficient
information to quantify adverse effects or risks to people or the environment from known HAIL
activities. The site may not have been investigated, or if it has, sampling may be inadequate to
assess the risk, or some activities on site may not have been investigated. Contamination may
have occurred, but should not be assumed to have occurred.
 
Please note that Environment Southlland records show there was analysis of soils on site but
that this was before the burnt/contaminated material was removed.  No site investigation or
validation sampling occurred after the material was removed so the risk remains not quantified.
Refer to attached copy of Hill Laboratory Analytical results from 2012 of the tire fire debris.
 
I have attached an objective link to the compliance incident involving the illegal burning of the
tire pile. The site has two other compliance incidents on file but both are for odour complaints. If
you want information on these odour complaints please let me know.
 
Please contact the Invercargill City Council as well for more information.
 
If there is anything else I can provide you with please don’t hesitate to contact either myself or
Leonie.
 

mailto:Alex.Loimaranta@es.govt.nz
mailto:Alex.Loimaranta@es.govt.nz



R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand


+64 7 858 2000
+64 7 858 2001
mail@hill-labs.co.nz
www.hill-labs.co.nz


Tel
Fax
Email
Web


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.
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Client:
Contact: G McKenzie


C/- Environment Southland
Private Bag 90116
INVERCARGILL 9840


Environment Southland Lab No:
Date Registered:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:


1001771
28-Apr-2012
14-May-2012
42478
RMCOM1
201229073
Nick Ward


SPv1


Sample Type: Soil
Sample Name:


Lab Number:


20129073
24-Apr-2012 1:15


pm
1001771.1


Individual Tests


g/100g as rcvd 81 - - - -Dry Matter
g 100 - - - -TCLP  Weight of Sample Taken


pH Units 7.9 - - - -TCLP Initial Sample pH
pH Units 1.8 - - - -TCLP Acid Adjusted Sample pH


NaOH/Acetic acid
at pH 4.93 +/- 0.05


- - - -TCLP Extractant Type*


pH Units 4.9 - - - -TCLP Extraction Fluid pH
pH Units 5.2 - - - -TCLP Post Extraction Sample pH


BTEX in Soil by Headspace GC-MS


mg/kg dry wt 1.00 - - - -Benzene
mg/kg dry wt 2.4 - - - -Toluene
mg/kg dry wt 0.93 - - - -Ethylbenzene
mg/kg dry wt 4.5 - - - -m&p-Xylene
mg/kg dry wt 0.92 - - - -o-Xylene


Polycyclic Aromatic Hydrocarbons Screening in Soil


mg/kg dry wt 2.5 - - - -Acenaphthene
mg/kg dry wt 5.1 - - - -Acenaphthylene
mg/kg dry wt 2.1 - - - -Anthracene
mg/kg dry wt 1.54 - - - -Benzo[a]anthracene
mg/kg dry wt 0.84 - - - -Benzo[a]pyrene (BAP)
mg/kg dry wt 1.24 - - - -Benzo[b]fluoranthene + Benzo[j]


fluoranthene
mg/kg dry wt 0.81 - - - -Benzo[g,h,i]perylene
mg/kg dry wt 0.33 - - - -Benzo[k]fluoranthene
mg/kg dry wt 1.16 - - - -Chrysene
mg/kg dry wt 0.12 - - - -Dibenzo[a,h]anthracene
mg/kg dry wt 3.3 - - - -Fluoranthene
mg/kg dry wt 3.5 - - - -Fluorene
mg/kg dry wt 0.54 - - - -Indeno(1,2,3-c,d)pyrene
mg/kg dry wt 10.7 - - - -Naphthalene
mg/kg dry wt 8.0 - - - -Phenanthrene
mg/kg dry wt 5.5 - - - -Pyrene


Sample Type: Aqueous
Sample Name:


Lab Number:


20129073 [TCLP
Extract]


1001771.2
Heavy metals, totals, screen As,Cd,Cr,Cu,Ni,Pb,Zn



mailto:mail@hill-labs.co.nz

http://www.hill-labs.co.nz/





Sample Type: Aqueous
Sample Name:


Lab Number:


20129073 [TCLP
Extract]


1001771.2
Heavy metals, totals, screen As,Cd,Cr,Cu,Ni,Pb,Zn


g/m3 < 0.021 - - - -Total Arsenic*
g/m3 < 0.0011 - - - -Total Cadmium*
g/m3 < 0.011 - - - -Total Chromium*
g/m3 < 0.011 - - - -Total Copper*
g/m3 0.0112 - - - -Total Lead*
g/m3 0.033 - - - -Total Nickel*
g/m3 44 - - - -Total Zinc*


Lab No: 1001771 v 1 Hill Laboratories Page 2 of 2


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.


S U M M A R Y   O F   M E T H O D S


Sample Type: Soil
Test Method Description Default Detection Limit Samples
Individual Tests


1Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. US EPA 3550.  (Free water removed before
analysis).


0.10 g/100g as rcvd


1BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample


-


1Polycyclic 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.


-


1TCLP Profile* Extraction at 30 +/- 2 rpm for 18 +/- 2 hours, (Ratio 1g sample :
20g extraction fluid). US EPA 1311


-


TCLP Profile


1TCLP  Weight of Sample Taken Gravimetric. US EPA 1311. 0.1 g


1TCLP Initial Sample pH pH meter. US EPA 1311. 0.1 pH Units


1TCLP Acid Adjusted Sample pH pH meter. US EPA 1311. 0.1 pH Units


1TCLP Extractant Type* US EPA 1311. -


1TCLP Extraction Fluid pH pH meter. US EPA 1311. 0.1 pH Units


1TCLP Post Extraction Sample pH pH meter. US EPA 1311. 0.1 pH Units


Sample Type: Aqueous
Test Method Description Default Detection Limit Samples
Individual Tests


2Total Digestion of Extracted Samples* Nitric acid digestion. APHA 3030 E 21st ed. 2005. -


2Heavy metals, totals, screen
As,Cd,Cr,Cu,Ni,Pb,Zn*


Nitric acid digestion, ICP-MS, screen level -


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 report must not be reproduced, except in full, without the written consent of the signatory.


Carole Rodgers-Carroll BA, NZCS
Client Services Manager - Environmental Division






qA2474




Warm regards and best wishes to you and the rest of the team,
Alex Loimaranta
 

From: Simon Beardmore [mailto:simon.beardmore@e3scientific.co.nz] 
Sent: Tuesday, 7 April 2020 8:44 a.m.
To: Facility Manager
Subject: Contaminated Land Enquiry - SLUS-20173264
 
Hello,
 
Could you please send the SLUS information for the above site, along with copies of any relevant
site investigation reports or correspondence?
 
Kind regards,
 
Simon Beardmore
 
Sent from Mail for Windows 10
 

mailto:simon.beardmore@e3scientific.co.nz
https://go.microsoft.com/fwlink/?LinkId=550986






















 
2013-08L Removal Of Contaminated Material - Hughes Contracting  

 

6 August 2013  
  
  
Brian Hughes 
Hughes Contracting Ltd  
Kennington  Waimatua Road 
RD 11 
Invercargill 9877 

Our Reference: Property: qA2474  
 

Enquiries to: Chris McMillan   
 

 
 
Dear Brian 
 
Removal of Burnt Tyre Debris from Rockdale Road Property 
 
I inspected your yard at Rockdale Road recently to facilitate the closing of our 
files in respect to the contaminated materials that were present. 
 
I can confirm that the material has been scraped up and the receipts that you 
provided to me have confirmed that the contaminated material has been disposed 
of to a lawful landfill site. 
 
Thank you for completing this to the high standard that you have.  I understand 
that the whole exercise was at considerable cost.  I was impressed with the clean 
state that the section has been left in. 
 
As I mentioned on site during an earlier inspection, because of the history of the 
site, the ease that tyres can be ignited and the number of tyres present it is 
important to stop access to potential arsonists by keeping the gate locked.  
 
I understand from our last discussions, that the tyres presently on site will be used 
as time allows and no further tyres will be stored on site. 
 
Thank you for your attention and efforts in resolving this matter.  
    
 
Yours sincerely 
 
 
 
 
 
Chris McMillan 
Pollution Prevention Officer 
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Tramway Road

´
1:1,501

Rockdale Holdings Ltd
Potentially contaminated area

Date: 24th April 2012

DATA SOURCE: E.S. GIS 2006

Topographical & Cadastral Information sourced from LINZ.
Digital License No. TD093614/92.  COPYRIGHT RESERVED

DISCLAIMER

Environment Southland cannot guarantee that the information
shown is 100% accurate and should not be reused in any

manner without proper consultation to it's owner.



R J Hill Laboratories Limited
1 Clyde Street
Private Bag 3205
Hamilton 3240, New Zealand

+64 7 858 2000
+64 7 858 2001
mail@hill-labs.co.nz
www.hill-labs.co.nz

Tel
Fax
Email
Web

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.
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Client:
Contact: G McKenzie

C/- Environment Southland
Private Bag 90116
INVERCARGILL 9840

Environment Southland Lab No:
Date Registered:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

1001771
28-Apr-2012
14-May-2012
42478
RMCOM1
201229073
Nick Ward

SPv1

Sample Type: Soil
Sample Name:

Lab Number:

20129073
24-Apr-2012 1:15

pm
1001771.1

Individual Tests

g/100g as rcvd 81 - - - -Dry Matter
g 100 - - - -TCLP  Weight of Sample Taken

pH Units 7.9 - - - -TCLP Initial Sample pH
pH Units 1.8 - - - -TCLP Acid Adjusted Sample pH

NaOH/Acetic acid
at pH 4.93 +/- 0.05

- - - -TCLP Extractant Type*

pH Units 4.9 - - - -TCLP Extraction Fluid pH
pH Units 5.2 - - - -TCLP Post Extraction Sample pH

BTEX in Soil by Headspace GC-MS

mg/kg dry wt 1.00 - - - -Benzene
mg/kg dry wt 2.4 - - - -Toluene
mg/kg dry wt 0.93 - - - -Ethylbenzene
mg/kg dry wt 4.5 - - - -m&p-Xylene
mg/kg dry wt 0.92 - - - -o-Xylene

Polycyclic Aromatic Hydrocarbons Screening in Soil

mg/kg dry wt 2.5 - - - -Acenaphthene
mg/kg dry wt 5.1 - - - -Acenaphthylene
mg/kg dry wt 2.1 - - - -Anthracene
mg/kg dry wt 1.54 - - - -Benzo[a]anthracene
mg/kg dry wt 0.84 - - - -Benzo[a]pyrene (BAP)
mg/kg dry wt 1.24 - - - -Benzo[b]fluoranthene + Benzo[j]

fluoranthene
mg/kg dry wt 0.81 - - - -Benzo[g,h,i]perylene
mg/kg dry wt 0.33 - - - -Benzo[k]fluoranthene
mg/kg dry wt 1.16 - - - -Chrysene
mg/kg dry wt 0.12 - - - -Dibenzo[a,h]anthracene
mg/kg dry wt 3.3 - - - -Fluoranthene
mg/kg dry wt 3.5 - - - -Fluorene
mg/kg dry wt 0.54 - - - -Indeno(1,2,3-c,d)pyrene
mg/kg dry wt 10.7 - - - -Naphthalene
mg/kg dry wt 8.0 - - - -Phenanthrene
mg/kg dry wt 5.5 - - - -Pyrene

Sample Type: Aqueous
Sample Name:

Lab Number:

20129073 [TCLP
Extract]

1001771.2
Heavy metals, totals, screen As,Cd,Cr,Cu,Ni,Pb,Zn

mailto:mail@hill-labs.co.nz
http://www.hill-labs.co.nz/


Sample Type: Aqueous
Sample Name:

Lab Number:

20129073 [TCLP
Extract]

1001771.2
Heavy metals, totals, screen As,Cd,Cr,Cu,Ni,Pb,Zn

g/m3 < 0.021 - - - -Total Arsenic*
g/m3 < 0.0011 - - - -Total Cadmium*
g/m3 < 0.011 - - - -Total Chromium*
g/m3 < 0.011 - - - -Total Copper*
g/m3 0.0112 - - - -Total Lead*
g/m3 0.033 - - - -Total Nickel*
g/m3 44 - - - -Total Zinc*

Lab No: 1001771 v 1 Hill Laboratories Page 2 of 2

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.

S U M M A R Y   O F   M E T H O D S

Sample Type: Soil
Test Method Description Default Detection Limit Samples
Individual Tests

1Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. US EPA 3550.  (Free water removed before
analysis).

0.10 g/100g as rcvd

1BTEX in Soil by Headspace GC-MS Solvent extraction, Headspace GC-MS analysis
US EPA 8260B. Tested on as received sample

-

1Polycyclic 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.

-

1TCLP Profile* Extraction at 30 +/- 2 rpm for 18 +/- 2 hours, (Ratio 1g sample :
20g extraction fluid). US EPA 1311

-

TCLP Profile

1TCLP  Weight of Sample Taken Gravimetric. US EPA 1311. 0.1 g

1TCLP Initial Sample pH pH meter. US EPA 1311. 0.1 pH Units

1TCLP Acid Adjusted Sample pH pH meter. US EPA 1311. 0.1 pH Units

1TCLP Extractant Type* US EPA 1311. -

1TCLP Extraction Fluid pH pH meter. US EPA 1311. 0.1 pH Units

1TCLP Post Extraction Sample pH pH meter. US EPA 1311. 0.1 pH Units

Sample Type: Aqueous
Test Method Description Default Detection Limit Samples
Individual Tests

2Total Digestion of Extracted Samples* Nitric acid digestion. APHA 3030 E 21st ed. 2005. -

2Heavy metals, totals, screen
As,Cd,Cr,Cu,Ni,Pb,Zn*

Nitric acid digestion, ICP-MS, screen level -

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 report must not be reproduced, except in full, without the written consent of the signatory.

Carole Rodgers-Carroll BA, NZCS
Client Services Manager - Environmental Division



From: Alex Loimaranta
To: Simon Beardmore
Cc: Leonie Grace
Subject: SLUS Query - 15 Rannoch Street, Invercargill - SLUS-20173289
Attachments: 15 Rannoch Street Invercargill - Map.jpg

2019 SVR Envira Consulting - 15 Rannoch St DSI remedial report FINAL v2 ....obr

Hi Simon,
 
Thank you for your request for information relating to 15 Rannoch Street.
 

I can advise that as at the 8th of April, 2020,  the property is registered in Environment
Southlands ‘Selected Land Use Sites’ (SLUS) register as a HAIL site. Registration number SLUS-
20173289.
 
The property has been verified as one that appears on the Hazardous Activities and Industries
List (HAIL). HAIL A10: Persistent pesticide bulk storage or use; HAIL E1: Asbestos products
manufacture, disposal or deteriorated buildings; HAIL E5: Coal or coke yards and HAIL I: Other
land subjected to the release of a hazardous substance.
 

The site is the former Rockdale School.  The 24,186m2 site was first converted from farmlands to
a school in 1968. The school operated until closure in 2004. In 2005 an illegal fire destroyed part
of a building. The building was demolished shortly afterwards all other buildings on site were
demolished. The property is now being considered for subdivision as a residential area. Building
plans show the school relied heavily on asbestos cladding materials and lead
nails/plumbing/paint. The site was cleared by 2008. A boiler house was included as part of the
initial 1968 school development, with a coal fired boiler present on the school site for space
heating purposes.
 
The site is classified as ‘Verified HAIL -  Suitable for residential land-use’. This means that the
site investigation demonstrates soil at concentrations acceptable for current or proposed land
use. The site has been investigated. Results show that there are hazardous substances present at
the site but indicate that any adverse effects or risk to people and/or the environment are
considered to be so low as to be acceptable. The site may have been remediated to reduce
contamination to this level, and samples taken after remediation confirm this.
 
In April 2019, Envira Consulting completed a Detailed Site Investigation and a remediation and
site validation report. 34 samples were taken during the DSI. Two samples (Build3 and Build9)
contained concentrations of asbestos fines which exceeded the tier 1 guideline values. A tier 2
risk assessment was undertaken which included remediation and validation of the sites. Soil was
removed to a suitable landfill (Timpany). Follow up validation sampling confirmed the absence of
asbestos in soil. While some areas of the site were at or below background concentrations for
heavy metals (sports field) other parts contained elevated concentrations (School footprint).
Additionally, DDT was detected in the sports field. Overall, all concentrations are below the
adopted landuse scenario contaminant standards and the land was suitable for change of
landuse to residential, which was granted by the Invercargill City Council in July 2019.
 
I have attached a map of the registered area. The DSI and Site Validation Report is very large and
exceeds the file size limit on outlook so I have just attached a MORF reference to it.
 

mailto:Alex.Loimaranta@es.govt.nz
mailto:Simon.Beardmore@es.govt.nz
mailto:Leonie.Grace@es.govt.nz


A496355



Regards,
Alex Loimaranta
 
 

From: Simon Beardmore [mailto:simon.beardmore@e3scientific.co.nz] 
Sent: Tuesday, 7 April 2020 8:41 a.m.
To: Facility Manager
Subject: Contaminated Land Enquiry - SLUS-20173289
 
Hello,
 
Could you please send me the SLUS information for the above site, along with copies of any
relevant site investigation reports?
 
Kind regards,
 
Simon Beardmore
 
Sent from Mail for Windows 10
 

mailto:simon.beardmore@e3scientific.co.nz
https://go.microsoft.com/fwlink/?LinkId=550986


 

 

 

 

Appendix F: 

 

Site Photos 

 

 

 



 
Figure 1: Looking south through the contractor's yard. 
 

 
Figure 2: Looking north through the contractor's yard. 
 



 

Figure 3: Looking northwest across the contractor's yard. 
 

 

Figure 4: Stockpiled hardfill in the contractor's yard. 
 



 

Figure 5: Stockpiled hardfill in the contractor's yard. 
 

 
Figure 6: Sample location C03. 



 
Figure 7: Sample location F01. 



 

 

 

 

Appendix G: 

 

Sample Lithology Log 

 

 

 



PROJECT NUMBER: 20042 FIELD STAFF: J Lindsay DATE: 15/05/2020
SITE NAME: Rockdale METHOD: Surface sampleWEATHER: Sunny day, cool

Sample Location Sample  ID

20042_Rockdale_PSIDSI 1246493.985 4847745.288 0 0.1 C01
20042_Rockdale_PSIDSI 1246518.561 4847747.303 0 0.05 C02
20042_Rockdale_PSIDSI 1246538.246 4847747.691 0 0.08 C03
20042_Rockdale_PSIDSI 1246495.322 4847726.289 0 0.1 C04
20042_Rockdale_PSIDSI 1246519.107 4847729.367 0 0.05 C05
20042_Rockdale_PSIDSI 1246537.312 4847728.779 0 0.17 C06
20042_Rockdale_PSIDSI 1246518.918 4847707.293 0 0.1 C07
20042_Rockdale_PSIDSI 1246538.858 4847708.839 0 0.2 C08
20042_Rockdale_PSIDSI 1246520.464 4847687.352 0 0.16 C09
20042_Rockdale_PSIDSI 1246538.801 4847688.661 0 0.1 C10
20042_Rockdale_PSIDSI 1246522.01 4847667.412 0 0.16 C11
20042_Rockdale_PSIDSI 1246540.847 4847669.568 0 0.1 C12
20042_Rockdale_PSIDSI 1246318.602 4847705.584 0 0.1 F01
20042_Rockdale_PSIDSI 1246337.234 4847710.115 0 0.1 F02
20042_Rockdale_PSIDSI 1246358.027 4847709.505 0 0.1 F03
20042_Rockdale_PSIDSI 1246318.695 4847685.631 0 0.1 F04
20042_Rockdale_PSIDSI 1246335.679 4847690.34 0 0.1 F05
20042_Rockdale_PSIDSI 1246357.822 4847687.735 0 0.1 F06
20042_Rockdale_PSIDSI 1246344.537 4847668.822 0 0.1 F07
20042_Rockdale_PSIDSI 1246358.144 4847667.738 0 0.18 F08
20042_Rockdale_PSIDSI 1246344.772 4847653.663 0 0.1 F09
20042_Rockdale_PSIDSI 1246359.696 4847653.875 0 0.1 F10
20042_Rockdale_PSIDSI 1246342.607 4847635.143 0 0.1 F11
20042_Rockdale_PSIDSI 1246360.682 4847633.828 0 0.1 F12
20042_Rockdale_PSIDSI 1246166.144 4848619.684 0 0.1 S01
20042_Rockdale_PSIDSI 1246271.337 4848617.618 0 0.1 S02
20042_Rockdale_PSIDSI 1246170.342 4848520.648 0 0.1 S03
20042_Rockdale_PSIDSI 1246266.403 4848521.268 0 0.1 S04

Dark brown Fine SILT with clay
Dark brown Fine grain SILT with some clay

SOIL PROFILE LOGS

Light brown Gravelly SAND with some silt
Light brown Sandy GRAVEL w some clay and pebbles
Reddy brown Sandy SILT with pebbles and small pieces of brick
Light brown Sandy SILT w pebbles less than 5mm
Light brown Sandy GRAVEL w pebbles
Yellow brown SILT with some clay
Light brown Sandy GRAVEL with pebbles
Yellow brown Clayey SILT w oxidation stains
Dark brown Sandy GRAVEL with some clay and silt. Slight hydrocarbon odour.

Light brown Sandy GRAVEL with pebbles

Dark brown Fine SILT with some clay

Dark brown SILT with some clay and sand with some pebbles and concrete fragments
Reddy brown Sandy SILT w some clay and brick fragments
Dark brown Fine SILT with some clay

Coordinates Soil Lithology

Light reddy brown Sandy SILT w some clay

Yellow brown Sandy SILT with some clay

Light brown Sandy GRAVELwith pebbles
Reddy brown Silty SAND w bricks
Light brown Sandy SILT mixed with chunks yellow brown SILT w clay

Dark brown Sandy SILT w small amount of clay
Light brown Silty SAND w some small pebbles
Light brown w some yellow silty SAND with some pebbles and some glass and metal debris.
Light brown Silty SAND w small pebbles
Yellow brown Sandy SILT w some clay

Sample Depth

Dark brown Silty SAND w some pebbles
Light brown Silty SAND



 

 

 

 

Appendix H: 

 

Laboratory Analysis Report, Summary of Methods and Chain of Custody 

Documentation 

 

 

 

 









Report ID 20-17564-[R02] Page 1 of 9 Report Date 3/06/2020

This test report shall not be reproduced except in full, without the written permission of Analytica Laboratories

E3 Scientific Limited
Arrow Lane
Arrowtown    

Attention: Simon Beardmore

Phone: 03 409 8664

Email: simon.beardmore@e3scientific.co.nz

Lab Reference: 20-17564

Submitted by: Jessie Lindsay
Date Received: 18/05/2020
Testing Initiated: 18/05/2020
Date Completed: 25/05/2020

Order Number: N/A

Reference: 20042

Sampling Site: Rockdale Road

Report Comments
Samples were collected by yourselves (or your agent) and analysed as received at Analytica Laboratories. Samples were in 
acceptable condition unless otherwise noted on this report.
Specific testing dates are available on request.

AMENDED REPORT.  This report replaces in full a previous version [R00] sent on [20/05/2020]. [heavy metals and OCP 
results added for fraction 29].

Organochlorine Pesticides - Soil

Client Sample ID
S01
0-0.1

S02
0-0.1

S03
0-0.1

S04
0-0.1

F01 A
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-13 20-17564-14 20-17564-15 20-17564-16 20-17564-17

2,4'-DDD mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

2,4'-DDE mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

2,4'-DDT mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

4,4'-DDD mg/kg dry wt 0.003 0.017 0.025 0.044 0.016 <0.003

4,4'-DDE mg/kg dry wt 0.005 0.021 0.017 0.033 0.016 <0.005

4,4'-DDT mg/kg dry wt 0.005 0.013 0.016 0.012 <0.005 <0.005

Total DDT mg/kg dry wt 0.02 0.05 0.06 0.09 0.03 <0.02

alpha-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Aldrin mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

beta-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

cis-Chlordane mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

cis-Nonachlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

delta-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Dieldrin mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endosulfan I mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Endosulfan II mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Endosulfan sulfate mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Endrin mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endrin aldehyde mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Endrin ketone mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005
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Organochlorine Pesticides - Soil

Client Sample ID
S01
0-0.1

S02
0-0.1

S03
0-0.1

S04
0-0.1

F01 A
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

gamma-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Heptachlor mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Heptachlor epoxide mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Hexachlorobenzene mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Methoxychlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

trans-nonachlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

trans-Chlordane mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Chlordane (sum) mg/kg dry wt 0.02 <0.020 <0.020 <0.020 <0.020 <0.020

TCMX (Surrogate) % 1 80.8 83.7 80.9 83.0 86.0

Organochlorine Pesticides - Soil

Client Sample ID
F02
0-0.1

F03
0-0.1

F04
0-0.1

F05
0-0.1

F06 A
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-18 20-17564-19 20-17564-20 20-17564-21 20-17564-22

2,4'-DDD mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

2,4'-DDE mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

2,4'-DDT mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

4,4'-DDD mg/kg dry wt 0.003 <0.003 <0.003 <0.003 <0.003 <0.003

4,4'-DDE mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

4,4'-DDT mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Total DDT mg/kg dry wt 0.02 <0.02 <0.02 <0.02 <0.02 <0.02

alpha-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Aldrin mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

beta-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

cis-Chlordane mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

cis-Nonachlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

delta-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Dieldrin mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endosulfan I mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Endosulfan II mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Endosulfan sulfate mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Endrin mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Endrin aldehyde mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Endrin ketone mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

gamma-BHC mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Heptachlor mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Heptachlor epoxide mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Hexachlorobenzene mg/kg dry wt 0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Methoxychlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

trans-nonachlor mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

trans-Chlordane mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Chlordane (sum) mg/kg dry wt 0.02 <0.020 <0.020 <0.020 <0.020 <0.020

TCMX (Surrogate) % 1 87.0 84.9 82.6 82.7 82.7
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Organochlorine Pesticides - Soil

Client Sample ID
F01B(DUP)

0-0.1

Date Sampled 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-29

2,4'-DDD mg/kg dry wt 0.005 <0.005

2,4'-DDE mg/kg dry wt 0.005 <0.005

2,4'-DDT mg/kg dry wt 0.005 <0.005

4,4'-DDD mg/kg dry wt 0.003 <0.003

4,4'-DDE mg/kg dry wt 0.005 <0.005

4,4'-DDT mg/kg dry wt 0.005 <0.005

Total DDT mg/kg dry wt 0.02 <0.02

alpha-BHC mg/kg dry wt 0.005 <0.005

Aldrin mg/kg dry wt 0.005 <0.005

beta-BHC mg/kg dry wt 0.005 <0.005

cis-Chlordane mg/kg dry wt 0.005 <0.005

cis-Nonachlor mg/kg dry wt 0.01 <0.01

delta-BHC mg/kg dry wt 0.005 <0.005

Dieldrin mg/kg dry wt 0.05 <0.05

Endosulfan I mg/kg dry wt 0.005 <0.005

Endosulfan II mg/kg dry wt 0.01 <0.01

Endosulfan sulfate mg/kg dry wt 0.005 <0.005

Endrin mg/kg dry wt 0.05 <0.05

Endrin aldehyde mg/kg dry wt 0.01 <0.01

Endrin ketone mg/kg dry wt 0.005 <0.005

gamma-BHC mg/kg dry wt 0.005 <0.005

Heptachlor mg/kg dry wt 0.005 <0.005

Heptachlor epoxide mg/kg dry wt 0.005 <0.005

Hexachlorobenzene mg/kg dry wt 0.005 <0.005

Methoxychlor mg/kg dry wt 0.01 <0.01

trans-nonachlor mg/kg dry wt 0.01 <0.01

trans-Chlordane mg/kg dry wt 0.01 <0.01

Chlordane (sum) mg/kg dry wt 0.02 <0.020

TCMX (Surrogate) % 1 94.3

Heavy Metals in Soil

Client Sample ID
C01
0-0.1

C02
0-0.1

C03 A
0-0.1

C04
0-0.1

C05
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-1 20-17564-2 20-17564-3 20-17564-4 20-17564-5

Arsenic mg/kg dry wt 0.125 3.3 22.6 5.2 2.7 4.4

Cadmium mg/kg dry wt 0.005 0.29 0.086 0.14 0.19 0.27

Chromium mg/kg dry wt 0.125 17.2 26.2 20.7 17.7 26.4

Copper mg/kg dry wt 0.075 23.4 19.4 21.3 6.0 16.8

Lead mg/kg dry wt 0.25 15.5 30.4 26.4 10.9 18.8

Nickel mg/kg dry wt 0.05 12.9 150 48.1 7.46 94.6

Zinc mg/kg dry wt 0.05 322 69.8 111 35.8 66.5
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Heavy Metals in Soil

Client Sample ID
C06
0-0.1

C07
0-0.1

C08
0-0.1

C09
0-0.1

C10
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-6 20-17564-7 20-17564-8 20-17564-9 20-17564-10

Arsenic mg/kg dry wt 0.125 3.3 4.5 3.6 4.6 3.1

Cadmium mg/kg dry wt 0.005 0.033 0.12 0.045 0.13 0.057

Chromium mg/kg dry wt 0.125 28.8 25.5 31.9 24.6 26.5

Copper mg/kg dry wt 0.075 12.1 19.8 15.6 20.0 11.9

Lead mg/kg dry wt 0.25 8.84 32.2 9.67 56.6 10.5

Nickel mg/kg dry wt 0.05 13.3 112 20.7 14.9 12.4

Zinc mg/kg dry wt 0.05 40.8 71.4 46.8 73.7 37.6

Heavy Metals in Soil

Client Sample ID
C11
0-0.1

C12
0-0.1

S01
0-0.1

S02
0-0.1

S03
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-11 20-17564-12 20-17564-13 20-17564-14 20-17564-15

Arsenic mg/kg dry wt 0.125 3.3 4.0 1.0 1.1 1.8

Cadmium mg/kg dry wt 0.005 0.067 0.097 0.088 0.13 0.20

Chromium mg/kg dry wt 0.125 23.1 25.9 12 12.8 15.4

Copper mg/kg dry wt 0.075 14.9 20.1 6.0 7.5 9.91

Lead mg/kg dry wt 0.25 8.03 13.3 6.82 7.90 9.56

Nickel mg/kg dry wt 0.05 22.1 60.2 4.3 4.2 4.9

Zinc mg/kg dry wt 0.05 56.9 62.1 13.3 12.0 13.1

Heavy Metals in Soil

Client Sample ID
S04
0-0.1

F01 A
0-0.1

F02
0-0.1

F03
0-0.1

F04
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-16 20-17564-17 20-17564-18 20-17564-19 20-17564-20

Arsenic mg/kg dry wt 0.125 1.2 3.0 2.7 1.9 18.7

Cadmium mg/kg dry wt 0.005 0.14 0.28 0.17 0.30 0.46

Chromium mg/kg dry wt 0.125 12 18.7 19.8 14.3 19.1

Copper mg/kg dry wt 0.075 6.2 13.7 13.6 9.30 24.7

Lead mg/kg dry wt 0.25 9.05 22.2 16.3 23.3 40.7

Nickel mg/kg dry wt 0.05 4.1 7.33 10.8 5.31 13.1

Zinc mg/kg dry wt 0.05 11.7 67.0 54.7 72.4 194

Heavy Metals in Soil

Client Sample ID
F05
0-0.1

F06 A
0-0.1

F07
0-0.1

F08 A
0-0.1

F09
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-21 20-17564-22 20-17564-23 20-17564-24 20-17564-25

Arsenic mg/kg dry wt 0.125 2.5 2.9 1.8 2.5 3.7

Cadmium mg/kg dry wt 0.005 0.19 0.37 0.19 0.31 0.554

Chromium mg/kg dry wt 0.125 18.1 20.4 16.6 17.2 18.5

Copper mg/kg dry wt 0.075 13.9 20.2 10.8 16.4 18.3

Lead mg/kg dry wt 0.25 16.9 79.0 14.3 54.9 65.9

Nickel mg/kg dry wt 0.05 10.6 11.4 9.87 9.31 10.9

Zinc mg/kg dry wt 0.05 52.5 181 49.1 111 287
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Heavy Metals in Soil

Client Sample ID
F10 A
0-0.1

F11 A
0-0.1

F12 A
0-0.1

F01B(DUP)
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-26 20-17564-27 20-17564-28 20-17564-29

Arsenic mg/kg dry wt 0.125 3.1 2.6 2.7 3.2

Cadmium mg/kg dry wt 0.005 0.30 0.47 0.27 0.27

Chromium mg/kg dry wt 0.125 22.2 16.6 16.7 21.1

Copper mg/kg dry wt 0.075 14.4 9.99 9.90 13.7

Lead mg/kg dry wt 0.25 65.7 32.0 50.9 22.5

Nickel mg/kg dry wt 0.05 11.3 6.48 6.72 8.79

Zinc mg/kg dry wt 0.05 110 80.9 90.4 67.5

BTEX in Soil

Client Sample ID
C01
0-0.1

C02
0-0.1

C03 A
0-0.1

C04
0-0.1

C05
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-1 20-17564-2 20-17564-3 20-17564-4 20-17564-5

Benzene mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Toluene mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Ethylbenzene mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

m,p-xylene mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

o-xylene mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Benzene-d6 (Surrogate) % 1 95.5 98.7 97.1 99.0 94.5

BTEX in Soil

Client Sample ID
C06
0-0.1

C07
0-0.1

C08
0-0.1

C09
0-0.1

C10
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-6 20-17564-7 20-17564-8 20-17564-9 20-17564-10

Benzene mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Toluene mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Ethylbenzene mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

m,p-xylene mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

o-xylene mg/kg dry wt 0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Benzene-d6 (Surrogate) % 1 104.8 99.9 98.2 101.3 100.0

BTEX in Soil

Client Sample ID
C11
0-0.1

C12
0-0.1

Date Sampled 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-11 20-17564-12

Benzene mg/kg dry wt 0.05 <0.05 <0.05

Toluene mg/kg dry wt 0.05 <0.05 <0.05

Ethylbenzene mg/kg dry wt 0.05 <0.05 <0.05

m,p-xylene mg/kg dry wt 0.05 <0.05 <0.05

o-xylene mg/kg dry wt 0.05 <0.05 <0.05

Benzene-d6 (Surrogate) % 1 95.5 99.6
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Total Petroleum Hydrocarbons - Soil

Client Sample ID
C01
0-0.1

C02
0-0.1

C03 A
0-0.1

C04
0-0.1

C05
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-1 20-17564-2 20-17564-3 20-17564-4 20-17564-5

C7-C9 mg/kg dry wt 10 <10 <10 <10 <10 <10

C10-C14 mg/kg dry wt 15 <15 <15 <15 <15 <15

C15-C36 mg/kg dry wt 25 123 303 395 94 326

C7-C36 (Total) mg/kg dry wt 50 123 303 395 94 326

Total Petroleum Hydrocarbons - Soil

Client Sample ID
C06
0-0.1

C07
0-0.1

C08
0-0.1

C09
0-0.1

C10
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-6 20-17564-7 20-17564-8 20-17564-9 20-17564-10

C7-C9 mg/kg dry wt 10 <10 <10 <10 <10 <10

C10-C14 mg/kg dry wt 15 <15 <15 <15 <15 <15

C15-C36 mg/kg dry wt 25 <25 122 <25 <25 <25

C7-C36 (Total) mg/kg dry wt 50 <50 122 <50 <50 <50

Total Petroleum Hydrocarbons - Soil

Client Sample ID
C11
0-0.1

C12
0-0.1

Date Sampled 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-11 20-17564-12

C7-C9 mg/kg dry wt 10 <10 <10

C10-C14 mg/kg dry wt 15 <15 <15

C15-C36 mg/kg dry wt 25 <25 <25

C7-C36 (Total) mg/kg dry wt 50 <50 <50

Polycyclic Aromatic Hydrocarbons - Soil

Client Sample ID
C01
0-0.1

C02
0-0.1

C03 A
0-0.1

C04
0-0.1

C05
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-1 20-17564-2 20-17564-3 20-17564-4 20-17564-5

1-Methylnaphthalene mg/kg dry wt 0.01 <0.01 0.02 <0.01 <0.01 0.05

2-Methylnaphthalene mg/kg dry wt 0.01 <0.01 0.01 <0.01 <0.01 0.05

Acenaphthene mg/kg dry wt 0.01 <0.01 0.02 <0.01 <0.01 0.10

Acenaphthylene mg/kg dry wt 0.01 0.02 0.16 0.77 <0.01 0.89

Anthracene mg/kg dry wt 0.01 <0.01 0.26 0.27 <0.01 0.53

Benz[a]anthracene mg/kg dry wt 0.02 0.03 0.80 1.36 <0.02 1.65

Benzo[a]pyrene mg/kg dry wt 0.01 0.08 1.18 3.26 0.03 2.79

Benzo[b]&[j] 
fluoranthene

mg/kg dry wt 0.02 0.08 1.03 3.14 0.03 2.37

Benzo[g,h,i]perylene mg/kg dry wt 0.02 0.05 0.40 1.46 <0.02 1.08

Benzo[k]fluoranthene mg/kg dry wt 0.01 0.02 0.39 1.08 <0.01 0.75

Chrysene mg/kg dry wt 0.01 0.04 0.57 0.92 0.01 0.88

Dibenz(a,h)anthracene mg/kg dry wt 0.01 <0.01 0.09 0.33 <0.01 0.24

Fluoranthene mg/kg dry wt 0.02 0.04 1.44 0.90 0.03 1.77

Fluorene mg/kg dry wt 0.01 <0.01 0.12 0.03 <0.01 0.20

Indeno(1,2,3-cd)pyrene mg/kg dry wt 0.01 0.05 0.51 2.09 0.01 1.40

Naphthalene mg/kg dry wt 0.01 <0.01 0.02 <0.01 <0.01 0.04

Phenanthrene mg/kg dry wt 0.01 0.01 0.65 0.14 <0.01 0.82

Pyrene mg/kg dry wt 0.02 0.05 1.39 0.99 0.03 1.71
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Polycyclic Aromatic Hydrocarbons - Soil

Client Sample ID
C01
0-0.1

C02
0-0.1

C03 A
0-0.1

C04
0-0.1

C05
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Benzo[a]pyrene TEQ 
(LOR)

mg/kg dry wt 0.03 0.11 1.57 4.38 0.05 3.68

Benzo[a]pyrene TEQ 
(Zero)

mg/kg dry wt 0.01 0.10 1.57 4.38 0.03 3.68

Anthracene-d10 
(Surrogate)

% 1 94.8 97.6 104.3 103.1 110.1

Polycyclic Aromatic Hydrocarbons - Soil

Client Sample ID
C06
0-0.1

C07
0-0.1

C08
0-0.1

C09
0-0.1

C10
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-6 20-17564-7 20-17564-8 20-17564-9 20-17564-10

1-Methylnaphthalene mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

2-Methylnaphthalene mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Acenaphthene mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Acenaphthylene mg/kg dry wt 0.01 <0.01 0.14 <0.01 <0.01 <0.01

Anthracene mg/kg dry wt 0.01 <0.01 0.10 <0.01 <0.01 <0.01

Benz[a]anthracene mg/kg dry wt 0.02 <0.02 0.45 <0.02 <0.02 <0.02

Benzo[a]pyrene mg/kg dry wt 0.01 <0.01 0.73 <0.01 0.02 <0.01

Benzo[b]&[j] 
fluoranthene

mg/kg dry wt 0.02 <0.02 0.63 <0.02 <0.02 <0.02

Benzo[g,h,i]perylene mg/kg dry wt 0.02 <0.02 0.25 <0.02 <0.02 <0.02

Benzo[k]fluoranthene mg/kg dry wt 0.01 <0.01 0.21 <0.01 <0.01 <0.01

Chrysene mg/kg dry wt 0.01 <0.01 0.28 <0.01 <0.01 <0.01

Dibenz(a,h)anthracene mg/kg dry wt 0.01 <0.01 0.05 <0.01 <0.01 <0.01

Fluoranthene mg/kg dry wt 0.02 <0.02 0.55 <0.02 <0.02 <0.02

Fluorene mg/kg dry wt 0.01 <0.01 0.03 <0.01 <0.01 <0.01

Indeno(1,2,3-cd)pyrene mg/kg dry wt 0.01 <0.01 0.36 <0.01 <0.01 <0.01

Naphthalene mg/kg dry wt 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Phenanthrene mg/kg dry wt 0.01 <0.01 0.17 <0.01 <0.01 <0.01

Pyrene mg/kg dry wt 0.02 <0.02 0.57 <0.02 <0.02 <0.02

Benzo[a]pyrene TEQ 
(LOR)

mg/kg dry wt 0.03 0.03 0.95 0.03 0.03 0.03

Benzo[a]pyrene TEQ 
(Zero)

mg/kg dry wt 0.01 <0.01 0.95 <0.01 0.02 <0.01

Anthracene-d10 
(Surrogate)

% 1 108.9 108.7 110.3 110.6 108.1

Polycyclic Aromatic Hydrocarbons - Soil

Client Sample ID
C11
0-0.1

C12
0-0.1

Date Sampled 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-11 20-17564-12

1-Methylnaphthalene mg/kg dry wt 0.01 <0.01 <0.01

2-Methylnaphthalene mg/kg dry wt 0.01 <0.01 <0.01

Acenaphthene mg/kg dry wt 0.01 <0.01 <0.01

Acenaphthylene mg/kg dry wt 0.01 0.01 <0.01

Anthracene mg/kg dry wt 0.01 <0.01 <0.01

Benz[a]anthracene mg/kg dry wt 0.02 0.03 <0.02

Benzo[a]pyrene mg/kg dry wt 0.01 0.04 0.02

Benzo[b]&[j] 
fluoranthene

mg/kg dry wt 0.02 0.05 <0.02

Benzo[g,h,i]perylene mg/kg dry wt 0.02 <0.02 <0.02

Benzo[k]fluoranthene mg/kg dry wt 0.01 0.01 <0.01
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Polycyclic Aromatic Hydrocarbons - Soil

Client Sample ID
C11
0-0.1

C12
0-0.1

Date Sampled 15/05/2020 15/05/2020

Chrysene mg/kg dry wt 0.01 0.02 <0.01

Dibenz(a,h)anthracene mg/kg dry wt 0.01 <0.01 <0.01

Fluoranthene mg/kg dry wt 0.02 0.03 <0.02

Fluorene mg/kg dry wt 0.01 <0.01 <0.01

Indeno(1,2,3-cd)pyrene mg/kg dry wt 0.01 0.03 <0.01

Naphthalene mg/kg dry wt 0.01 <0.01 <0.01

Phenanthrene mg/kg dry wt 0.01 <0.01 <0.01

Pyrene mg/kg dry wt 0.02 0.03 <0.02

Benzo[a]pyrene TEQ 
(LOR)

mg/kg dry wt 0.03 0.07 0.03

Benzo[a]pyrene TEQ 
(Zero)

mg/kg dry wt 0.01 0.06 0.02

Anthracene-d10 
(Surrogate)

% 1 106.5 105.6

Moisture Content

Client Sample ID
C01
0-0.1

C02
0-0.1

C03 A
0-0.1

C04
0-0.1

C05
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-1 20-17564-2 20-17564-3 20-17564-4 20-17564-5

Moisture Content % 1 22 9 13 29 4

Moisture Content

Client Sample ID
C06
0-0.1

C07
0-0.1

C08
0-0.1

C09
0-0.1

C10
0-0.1

Date Sampled 15/05/2020 15/05/2020 15/05/2020 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-6 20-17564-7 20-17564-8 20-17564-9 20-17564-10

Moisture Content % 1 25 6 25 19 29

Moisture Content

Client Sample ID
C11
0-0.1

C12
0-0.1

Date Sampled 15/05/2020 15/05/2020

Analyte Unit
Reporting 

Limit
20-17564-11 20-17564-12

Moisture Content % 1 8 6

Method Summary

 OCP in Soil Samples are extracted with hexane, pre-concetrated then analysed by GC-MSMS.  
(Chlordane (sum) is calculated from the main actives in technical Chlordane: Chlordane, Nonachlor 
and Heptachlor). (In accordance with in-house procedure).

 Total DDT Sum of DDT, DDD and DDE (4,4' and 2,4 isomers)

 Elements in Soil Samples dried and passed through a 2 mm sieve followed by acid digestion and analysis by ICP-
MS. In accordance with in-house procedure based on US EPA method 200.8.

 BTEX in Soil Solvent extraction, followed by Headspace GC-MS analysis. US EPA method 5021A.

 TPH in Soil Solvent extraction, silica cleanup, followed by GC-FID analysis. (C7-C36). (In accordance with in-
house procedure based on US EPA 8015).
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Method Summary

 PAH in Soil Solvent extraction, silica cleanup, followed by GC-MS analysis.  
Benzo[a]pyrene TEQ (LOR):  The most conservative TEQ estimate, where a result is reported as 
less than the limit of reporting (LOR) the LOR value is used to calculate the TEQ for that PAH.  
Benzo[a]pyrene TEQ (Zero):  The least conservative TEQ estimate, PAHs reported as less than 
the limit of reporting (LOR) are not included in the TEQ calculation.  
Benzo[a]pyrene toxic equivalence (TEQ) is calculated according to 'Methodology for Deriving 
Standards for Contaminants in Soil to Protect Human Health'. Ministry for the Environment. 2011. 
(In accordance with in-house procedure).

 Moisture Moisture content is determined gravimetrically by drying at 103 °C.
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E3 Scientific Limited
Arrow Lane
Arrowtown    
Attention: Simon Beardmore

Phone: 03 409 8664

Email: simon.beardmore@gmail.com

Lab Reference: 20-17578

Submitted by: Jessie Lindsay
Date Received: 18/05/2020
Testing Initiated: 20/05/2020
Date Completed: 20/05/2020

Order Number: N/A

Reference: 20042

Sampling Site: Rockdale Road

Description of Work: 20042

Report Comments
Samples were collected by yourselves (or your agent) and analysed as received at Analytica Laboratories. Samples were in 
acceptable condition unless otherwise noted on this report.
Specific testing dates are available on request.

 

Asbestos in Soil (Qualitative)
Sample Details

Laboratory ID Client Sample ID Sample Location Sample Description Date Sampled Date Analysed

Units

20-17578-1 C03B 0-0.1  Soil 15/05/2020 20/05/2020

20-17578-2 F01B 0-0.1  Soil 15/05/2020 20/05/2020

20-17578-3 F06B 0-0.1  Soil 15/05/2020 20/05/2020

20-17578-4 F08B 0-0.1  Soil 15/05/2020 20/05/2020

20-17578-5 F10B 0-0.1  Soil 15/05/2020 20/05/2020

20-17578-6 F11B 0-0.1  Soil 15/05/2020 20/05/2020

20-17578-7 F12B 0-0.1  Soil 15/05/2020 20/05/2020

Information in the above table supplied by the client: Client Sample ID, Sample Location, Date Sampled.

Analysis Results

Laboratory ID Client Sample ID ACM Weight* ACM Types* Fibre Types

Trace 

Asbestos

(Presence / 

Absence)

Asbestos

(Presence / 

Absence)

Units g     

20-17578-1 C03B 0-0.1 0.0003
Free Fibres 

Fibre Bundle
Chrysotile (White Asbestos) 

Organic Fibres
Absent Present

20-17578-2 F01B 0-0.1 0.0000 No Asbestos Detected
Asbestos NOT Detected. 

Organic Fibres
Absent Absent

20-17578-3 F06B 0-0.1 0.0000 No Asbestos Detected
Asbestos NOT Detected. 

Organic Fibres
Absent Absent
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Analysis Results

Laboratory ID Client Sample ID ACM Weight* ACM Types* Fibre Types

Trace 

Asbestos

(Presence / 

Absence)

Asbestos

(Presence / 

Absence)

Units g     

20-17578-4 F08B 0-0.1 0.0000 No Asbestos Detected
Asbestos NOT Detected. 

Organic Fibres
Absent Absent

20-17578-5 F10B 0-0.1 0.0000 No Asbestos Detected
Asbestos NOT Detected. 

Organic Fibres
Absent Absent

20-17578-6 F11B 0-0.1 0.0000 No Asbestos Detected
Asbestos NOT Detected. 

Organic Fibres
Absent Absent

20-17578-7 F12B 0-0.1 0.0000 No Asbestos Detected
Asbestos NOT Detected. 

Organic Fibres
Absent Absent

Information in the above table supplied by the client: Client Sample ID.

Asbestos in Soil (Qualitative) Approver:
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Method Summary

 Asbestos Fibres in 
Soil (Qualitative)

Sample analysis was performed using polarised light microscopy with dispersion staining in 
accordance with AS4964-2004 Method for the qualitative identification of asbestos in bulk 
samples.  
  
Note 1: The reporting limit for this analysis is 0.1g/kg (0.01%) by application of polarised light 
microscopy, dispersion staining and trace analysis techniques.  
  
Note 2: Trace asbestos is indicative that freely liberated respirable fibres are present and dust 
control measures should be implemented or increased on site. This is not the sole indicator for the 
friable nature of the asbestos present.  
  
Note 3: If mineral fibres of unknown type are detected, by PLM and dispersion staining, these may 
or may not be asbestos fibres. To confirm the identity of this fibre, another independent analytical 
technique such as XRD analysis is advised.  
  
Note 4: The laboratory does not take responsibility for the sampling procedure or accuracy of 
sample location description.
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E3 Scientific Limited
Arrow Lane
Arrowtown    
Attention: Simon Beardmore

Phone: 022 648 9552

Email: simon.beardmore@e3scientific.co.nz

Lab Reference: 20-17991

Submitted by: Jessie Lindsay
Date Received: 18/05/2020
Testing Initiated: 21/05/2020
Date Completed: 21/05/2020

Order Number:  

Reference: 20042

Sampling Site: 20042

Description of Work: 20042

Report Comments
Samples were collected by yourselves (or your agent) and analysed as received at Analytica Laboratories. Samples were in 
acceptable condition unless otherwise noted on this report.
Specific testing dates are available on request.

 

Asbestos in Soil (Semi-Quantitative)
Sample Details

Laboratory ID Client Sample ID Sample Location Sample Description Date Sampled Date Analysed

Units

20-17991-1 C03B (0-0.1)   Soil 15/05/2020 21/05/2020

Information in the above table supplied by the client: Client Sample ID, Sample Location, Date Sampled.

Analysis Results (Summary)

Laboratory ID Client Sample ID Fibre Types
Trace Asbestos

(Presence / Absence)

Asbestos

(Presence / Absence)

20-17991-1 C03B (0-0.1)  
Chrysotile (White Asbestos) 

Organic Fibres
Absent Present

Information in the above table supplied by the client: Client Sample ID.



Report ID 20-17991-[R00] Page 2 of 3 Report Date 21/05/2020

This test report shall not be reproduced except in full, without the written permission of Analytica Laboratories

Analysis Results (Size Fraction Breakdown)

Laboratory ID Client Sample ID

Sample 

Weight 

Used

Fraction 

Size

Fraction 

Weight*

ACM 

Weight*
ACM Types Found

ACM 
Asbestos 
Content*

<2mm 

Excess 

Unused*

W/W% 

Asbestos*

Units
Reporting Limit

g
 

g
 

g
 

 
 

%
 

g
 

W/W%
0.001

20-17991-1 C03B (0-0.1)  755.50

>10mm 
(ACM)

209.50 0.0000 No Asbestos Detected 0

157.50

<0.001
(ACM)

2-10mm 
(AF/FA)

288.00 0.0000 No Asbestos Detected 0
<0.001
(AF/FA)<2mm 

(AF/FA)
100.50 0.0005 Free Fibres 100

Information in the above table supplied by the client: Client Sample ID.

Asbestos in Soil (Semi-Quantitative) Approver:
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Method Summary

 Asbestos Fibres in 
Soil (Semi-
Quantitative)

Sample analysis was performed using polarised light microscopy with dispersion staining in 
accordance with AS4964-2004 Method for the qualitative identification of asbestos in soil 
samples.  
  
Note 1: The reporting limit for this analysis is 0.1g/kg (0.01%) by application of polarised light 
microscopy, dispersion staining and trace analysis techniques.  
  
Note 2: Trace asbestos is indicative that freely liberated respirable fibres are present and dust 
control measures should be implemented or increased on site. This is not the sole indicator for the 
friable nature of the asbestos present.  
  
Note 3: If mineral fibres of unknown type are detected, by PLM and dispersion staining, these may 
or may not be asbestos fibres. To confirm the identity of this fibre, another independent analytical 
technique such as XRD analysis is advised.  
  
Note 4: The laboratory does not take responsibility for the sampling procedure or accuracy of 
sample location description.
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