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Executive Summary 

Opus International Consultants Ltd (Opus) was commissioned by the Manawatu District Council to 
conduct a Detailed Site Investigation (DSI) at Lot 146 DP 3479, 54 Roots Street, Fielding (the “site”) as 
shown in the site location plan - Figure 1. This investigation will address NES requirements associated 
with the intended change in land use of the land parcel from production land to residential. The work will 
also inform disposal arrangements for excess soil requiring off-site disposal. In defining the piece of land 
for the purposes of compliance with the NES this DSI will focus on the land where the machinery 
workshop is located and land immediately surrounding. 

This DSI will assess potential contaminant levels in the soils at the site and consider the impact of the 
proposed subdivision on human health. 

The DSI included the excavation of three shallow test pits to depths of up to 900mm. Soil sampling and 
analysis was undertaken for identified contaminants of concern. 

The Site is not listed on the Horizon Regional Councils (HRC) HAIL (Hazardous Activities and Industries 
List) sites register as HAIL site, based on the current and historic use of Lot 146 DP 3479, 54 Roots 
Street, Fielding. 

Analytical results for revealed that heavy metals are present across the site at levels above expected 
background with the exception of nickel. The heavy metals arsenic and cadmium were detected at levels 
above Soil Contaminant Standards for Health (SCS (health)) for a residential land use at test pit 2 as shown 
in figure 6. Arsenic and cadmium levels assessed against a commercial industrial land use scenario show 
that the levels detected are below the respective SCS (health). Samples collected at TP2 were in the top 
100mm of soil.  

The sample collected from TP2 indicates that there is a hot spot of arsenic and cadmium in this area. The 
extent of this hot spot could not be delineated fully as part of this investigation. The presence of arsenic at 
this site suggests that a sheep dip site may have been located in and around TP 2, however no pesticides 
were encountered in excess of their method detection limit within the sample analysed.  

A review of aerial photos doesn’t suggest a dip tank to be present in this area, however it is possible that 
it may have been buried on site (if present at all) or this may have been the area where dip fluids were 
disposed to ground. 

The risk to human health from heavy metal sources associated with the determined pathways is 
considered HIGH should any disturbance of the ground be undertaken on the site. Although top soil is not 
present in this locality, the nature of activity in this area is of a predominantly industrial, therefore it is 
considered that the exposure risks to humans is LOW provided no change in land use occurs at this site. 

Polycyclic Aromatic Hydrocarbons, Total Petroleum Hydrocarbons and asbestos were not detected at 
levels above the limit of detection in any samples analysed. 

The analytical results for soils for all test pits were below the soil screening levels for the protection of 
groundwater for potable use.  

Based on the results of this investigation, Opus recommends: 

• The site at 54 Roots Street is considered to fall within the Hazardous Activities and Industries 

List (HAIL) as evidence of HAIL activities have been found on the site. 

• Should any ground disturbance be undertaken at the site the risk to human health is considered 

to be high and therefore appropriate personal protective equipment should be worn to ensure 

the safety of site workers, particularly within the vicinity of TP2. 

• Residential development in and around TP2 should be avoided or the site remediated. 

• A Preliminary Site Investigation be undertaken across the property title block (beyond the piece 

of land identified in this study), to investigate the potential source of the elevated arsenic and 

cadmium levels. 

• Generally, if soils are proposed to be disposed of off-site, they may need additional testing 

before removal. Leaving the soils on site may be an acceptable solution for residential 
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properties and some management of the soils would be required under a “Site Management 

Plan” to ensure risks are mitigated. 

• For any development to be considered, on site remedial options should be considered to 

remove contaminated materials and provide appropriate ground conditions for development. 

A description of land use options are included in section 7.1 of this report.  
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1. Introduction 

1.1. Background 

Manawatu District Council (herein referred to as ‘the Client’) commissioned Opus 
International Consultants Ltd (Opus) to undertake a Detailed Site Investigation (DSI) for a 
piece of land located at Lot 146 DP 3479, 54 Roots Street, Fielding (herein referred to as 
‘the site’).  

This DSI will address NES requirements associated with the intended change in land use 
of the land parcel from production land to residential. The work will also inform disposal 
arrangements for excess soil requiring off-site disposal. In defining the piece of land for 
the purposes of compliance with the NES this DSI will focus on the land where the 
machinery workshop is located and land immediately surrounding as identified in figure 1. 

 

 

 

 

 

 

 

 

 

 

Figure 1: Piece of land investigated 

1.2. Objectives 

This report has been prepared in order to assess the presence and amount of potential 
contaminants across the piece of land. The objectives have been determined based upon 
discussions with Manawatu District Council and have been identified as follows: 
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• Determine the ground conditions present on the site; 

• Provide an overview of potential contaminants of concern on the site; 

• Assess the chemical characteristics of soils on the site; 

• Assess the potential risk to human health from soil borne contaminants which may be 

located on site; 

• Assess whether further action is required with respect to the risks assessed and 

provide recommendations where appropriate. 

1.3. Scope of Work 

To achieve the objectives, set out above the following scope of works was undertaken: 

• An initial Preliminary Site Assessment to determine historical activities on the site and 

surrounds; 

• A site investigation comprising the excavation of test pits to facilitate soil sampling in 

order to provide information regarding the soil chemistry with respect to potential 

contaminant concentrations at the site; This includes the collection of 7 samples in the 

land surrounding the machinery workshop for contaminants likely to have been 

discharged as a result of motor vehicle workshop activities and buildings containing 

asbestos identified in the area. Note:  It is impractical to take samples in the 

machinery workshop if the floors are hardstand. 

• The samples would be taken for selected contaminants based on the activities 

identified in the area at depths between 100mm - 1000mm below ground level (bgl). 

Testing of groundwaters is excluded from this study. 

• Characterisation of the soils to determine the risk to human health and the 

environment. 
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2. Site Identification and Description 

2.1. Location and Description 

The site is located on the corner of 54 Roots Street, Feilding, approximately 2.4km north 
east the Feilding CBD, as shown on the Site Location Plan in Figure 2. 

 

 

Figure 2: Site Location Plan 

The site is located within the land parcel legally described as Lot 146 DP 3479, 
(Certificate of Title WN263/81), with an area of approximately 2000m2.  

Adjacent land uses to the site generally comprise rural allotments, with open ground 
which is generally level. The site is immediately bound to the south by Roots Street. At its 
closest point the site is located approximate 650m east of the Makino Stream and 1.5km 
west of the Oroua River.  

Details of the site and its surroundings are shown on the Quickmap plan in Figure 3. 

Approximate Site 
Location 
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Figure 3: Quickmap plan of site and surrounds 

2.2. Geology and Hydrogeology 

The geology of the site is shown on the 1:250,000 scale GNS Geology Web Map extract 
(accessed November 2017) as shown in Figure 4.  

This map indicates the site to be underlain by river gravels and fan deposits.  

 

Figure 4: GNS Geology Web Map 

Limited information regarding groundwater was available from HRC. The current land 
owner advised that drinking water for the household is collected from rain water tanks on 
site. Bore water is used for stock and irrigation.. 

Site boundary 

Site location 
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2.3. Site History 

The history of the site has been derived from a review of sources including historical 
documents and plans from Opus’ Quickmap Arc GIS Database and anecdotal evidence 
from the current site owner and Manawatu District Council. A copy of the certificate of title 
is presented in Appendix A of this report. 

Discussions with Manawatu District Council Planning Department indicates that the 
history of the site has generally been gleaned from anecdotal evidence of locals. It is 
believed that the site has been used for a number of decades as agricultural land, 
however the duration and timing of its use cannot be confirmed. 

Google Earth images dating from 2005 onwards indicates that the site at this time was in 
a condition similar to that of the present day. No evidence of land filling is noted on any of 
the images viewed. 

2.4. Land Use Database 

A review of Manawatu District Councils District Plan Maps indicates that the piece of land 
lies within a Rural 1 Zone as shown in Figure 5 below. 

  

Figure 5 Extract from Manawatu DC District Plan (GIS Property Mapping) 

Enquiries with Horizons Regional Council (HRC) indicates that the land does not currently 
appear on their HAIL database, however the absence of available information does not 
necessarily mean that the property is uncontaminated, rather that no information exists 
on the Database. The response from HRC is included in Appendix B. 

2.5. Site Inspection 

A site inspection was undertaken on 15th November 2017 by Opus staff under supervision 
by an Opus SQEP. Details of the inspection are outlined below with a selection of site 
photographs taken at the time of the site visit presented within Appendix C. 

During the initial site visit, the site was accessed via Roots Street. The site is private land 
with a series of agricultural sheds, a dwelling house and a swimming pool present on the 
area determined for this investigation to be the ‘piece of land’. The topography of the site 
was generally flat adjacent to Root Street. No surface water was present on the site 
which appeared to be free draining.  

  

Site location 



209

 

DETAILED SITE INVESTIGATION REPORT 
54 ROOTS ST, FEILDING 

 

www.opus.co.nz ©OPUS INTERNATIONAL CONSULTANTS | DEC 2017 PAGE 11 OF 26 

 

2.6. Anecdotal Evidence 

Discussions with the current property owner has identified that the property has been in 
the same family for quite some time circa 1920, with little change in land use over this 
time. During that time, the property had generally been used as a farm to graze stock. 

It is considered more likely than not that at some time in the sites history a sheep dip or 
spray race has been located on this site – the property owner confirmed that the property 
had a history of running sheep. A review of historical aerial photos has not however 
revealed the presence of a sheep dip on the piece of land. 

3. Proposed Development 
At present no development is thought to be proposed for the site, with this investigation being 
undertaken to assess liabilities and the potential for a residential development should it be 
considered in the future.  

4. Conceptual Site Model 
This section of the report relates to the assessment of contamination arising from the previous and 
current site conditions, both on and off the site that may impact on any proposed development of 
the site.  

4.1. Source-Pathway-Receptor Assessment 

4.1.1. Potential Sources of Contamination 

Potential of sources of contamination on the site are likely a result of a possible sheep dip 
or spray race, farm spray, farm machinery workshops or asbestos containing material 
from older building stock on site. As such potential contaminants of concern associated 
with this source may include: 

• Heavy metals including lead, mercury and arsenic; 

• Organo-chlorine Pesticides 

• Polycyclic Aromatic Hydrocarbons (PAHs); 

• Asbestos Containing Materials (ACM); 

4.1.2. Pathways 

A review of available information for the site has given an indication of the potential 
contaminant pathways on the site.  

The primary exposure routes (pathways) for consideration in association with sensitive 
receptors (human health) are therefore: 

• Direct contact: dermal absorption 

• Direct ingestion of contaminated soils 

• Inhalation of dusts/vapours/gasses emitted from contaminated soils 

Environmental pathways include leaching of the contaminants through the soil matrix into 
groundwater and/or migration of the contaminants into surface water bodies, overland 
run-off or drainage channels. The community receive drinking water from the reticulated 
supply, however the farm uses rain water for human consumption and a bore for farm 
activities. Therefore, the risk to human health from ground water exposure is discounted.   

4.1.3. Potential Receptors 

Considering the environmental setting of the site and the potential sources of 
contamination, the most sensitive receptors on the site have been identified as being 
end-users of the site such as future occupiers and residents (via direct contact with 
contaminated soils and direct ingestion pathways) and construction workers (via direct 
contact, ingestion and inhalation of dusts created during ground works). 
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Environmental receptors include ecological receptors within surface water and users of 
abstracted groundwater.  These have been considered when undertaking the preliminary 
risk assessment for the site.  

Using the data obtained from this report a preliminary Conceptual Site Model has been 
derived for the site and is presented in Table 1. 

Table 1:Conceptual Site Model 

SOURCE PATHWAY RECEPTOR ASSESSMENT OF LINKAGE 

Heavy Metals; 

Organo-
chlorine 
pesticides 

PAHs;   

Asbestos 

Ingestion; 

Direct contact; and  

Inhalation of 
contaminated dust or 
vapours/fibres 

Site users 

(workers and visitors) 

The current use of the site is not 
currently proposed to change 
from that of a privately owned 
rural property. At present it is 
considered highly unlikely that 
users of the site would come in 
to contact with potentially 
contaminated soil. 

Should future development of 
the site occur there may be a 
risk to human health associated 
with potential contaminants of 
concern, particularly should 
residential development be 
proposed. 

Construction Workers 
if development occurs 

Any disturbance of the ground 
would generate a plausible 
pathway between sources and 
construction workers on site. 

No ground disturbance is 
indicated as part of this 
assessment. 

Leaching of soluble 
contaminants both 
vertically and laterally 

Groundwater beneath 
the site  

(controlled waters) 

Groundwater is not used for 
drinking water purposes within 
the vicinity of the site. 

Neighbouring 
properties off site 

Soluble contaminants within the 
near surface soils may 
potentially migrate laterally. It is 
likely that migration would be in 
a south westerly direction 
towards the Makino River. 

Ecological receptors 
within surface waters 

(on site standing 
water) 

Surface water is not present on 
the site, however during and 
following periods of wet weather 
any contaminants which may be 
present within the near surface 
soils may leach through the soil 
to other nearby properties or 
surfacew waters and be taken 
up by plants or aquatic life. 

For sensitive receptors to be at risk from identified sources of contamination a plausible 
linkage or pathway must exist.  
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As such the plausible risk to human health from potential contaminants present within the 
near surface deposits is considered to be HIGH until further investigations are undertaken 
to confirm the presence of fill materials on the site. 

In order to more appropriately quantify the potential risks posed from historic activities on 
the site, a Detailed Site Investigation was completed involving the excavation of hand dug 
test pits to facilitate sampling and subsequent analysis of soils considered to be 
potentially contaminated. 

5. Detailed Site Investigation 

5.1. Investigation Design Strategy 

A Detailed Site Investigation programme was undertaken on 15th November 2017, 
supervised by an Opus SQEP. Soils samples were taken from test pits excavated to 
depths of up to 900mm below ground level (bgl) corresponding to pile foundation depths 
under the New Zealand Buildings code. Sample locations were determined by the SQEP 
prior to commencement of site works and were located to cover all areas of the site 
taking into consideration topography and ground conditions at the time of investigations. 
The property has a series of buildings that cover much of the site and it was not 
considered practical to excavate the soils beneath these buildings, therefore suitable 
locations were selected adjacent to these structures. The buildings themselves provide 
an encapsulating layer between the soils and any affected populations above them and 
are considered a suitable barrier with the exception of the buildings next to test pit 3 
which are built over exposed soils. 

Three test pits were excavated on the site with samples taken at the discretion of the 
SQEP within both made ground and natural deposits.  

5.2. Ground Conditions 

Topsoil was present at ground level in test pits 1 & 3. Near surface soils generally 
comprised greyish brown silts with varying amounts of sand and gravel to 300mm bgl. 
Black staining was noted on the road surface next to test pit 2.  

At depths below 300mm the soils generally comprises clayey silt which were brownish 
grey to mottled brownish orange. 

Natural ground was encountered in all of the excavated test pits with near surface ground 
encountered within Test Pit 1 next to the dwelling, considered to be reworked natural 
materials. This ground is likely to have been disturbed during construction of the house 
on site.  

Test Pit logs for all locations are presented in Appendix D 

The location of test pits are detailed in the location plan in Figure 7. 

5.3. Field Quality Assurance and Quality Control 

Sampling of soils was completed on 15th November 2017. Weather conditions were fine 
and clear with no rain having fallen within the previous 24 hours. 

Samples were collected in laboratory supplied clean plastic pots or glass jars and sent to 
Hill Laboratories via courier for analysis. No blind replicas were collected for analysis as 
part of this investigation.  

Decontamination of equipment was completed between the sample locations.  Soil 
samples for laboratory analysis were collected using a hand trowel whilst wearing 
protective disposable gloves.  Gloves were then changed between sample sites and the 
trowel was brushed and washed between each sample location. 

5.4. Laboratory QA/QC 

The Hill Laboratory Analysis report has been appended for perusal in Appendix E. This 
includes the analytical methods used by the laboratory and the laboratory accreditation 
for analytical methods used.   
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All Laboratory Analysis was completed through Hill Laboratories. Hill Laboratories are 
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. 

5.5. QA/QC Data Evaluation 

Table 2: QA/QC Data Evaluation 

EVALUATION OF ALL FIELD AND LABORATORY QA/QC INFORMATION  

Documentation and data completeness  Refer to sections 5.1 and 5.2. 

Data representativeness  Refer to section 5 and 5.1. 

Precision and accuracy of sampling and analysis for each 
analyte in each environmental matrix informing data users of 
the reliability, unreliability or qualitative value of the data.  

Refer to sections 5.1 and 5.2 

Data comparability checks  

Collection and analysis of samples by different personnel  Same Personnel. 

Collection and analysis by the same personnel using the 
same methods but at different times 

N/A 

Use of different sampling or analytical methodologies from 
those stipulated in the guideline documents  

N/A  

Spatial and temporal changes  N/A. 

Relative percent differences for inter and intra laboratory 
duplicates  

N/A 
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6. Basis for Guideline Values 
For contaminated site assessments the hierarchy of reference documents containing guidelines for 
soils and waters, the MfE Contaminated Land Management Guidelines No 2 (November 2003) is 
referred to. 

The site at Roots Street has been developed (dwelling house, farm shed, swimming pool and 
gardens), with no known future development plans. However, it is considered plausible that should 
it be developed in the future this would be to a residential land use consistent with the zoning and 
adjacent land uses.    

The primary human health receptors have been determined to be construction workers and end-
users of the site.  As such the residential (10% produce) is proposed for assessment purposes to 
take in to consideration potential contact with soils on the site by end-users, as highlighted in Table 
3. Assessment of the results against the commercial/industrial land use has also been undertaken 
as the final land use for this location had not been determined as part of the proposed district plan 
change. This is to provide information for decision making around varying land use options in 
relation to land use of parcels. 

Table 3: Land Use Scenario 

 

Results from these screening analyses have initially been compared against soil guideline values 
(SGVs) from the National Environmental Standards (NES) Appendix B: Soil Contaminant 
Standards.  Where no New Zealand Standards were available or more detailed guideline values 
were required contaminant concentrations have been assessed using the appropriate guidelines 
within the MfE Environmental Guideline Value (EGV) Database and are specified in the 
assessment results.  SGVs for contaminants used in this assessment are outlined in the summary 
tables below. 

6.1. Results of Chemical Laboratory Analysis 

Chemical analysis results have revealed that heavy metals are present across the site at 
levels above expected background with the exception of nickel.  

The heavy metals arsenic and cadmium were detected at levels above Soil Contaminant 
Standards for Health (SCS (health)) for a residential land use at test pit 2 as shown in figure 
6. 

Arsenic and cadmium levels assessed against a commercial industrial land use scenario 
show that the levels detected are below the respective SCS (health). 
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Polycyclic Aromatic Hydrocarbons, Total Petroleum Hydrocarbons and asbestos were not 
detected at levels above the limit of detection in any samples analysed. 

The full chemical laboratory results are presented in Appendix E and summarised in 
Figures 7 to 9.
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Figure 6:Test Pit Location Plan

Dwelling House 
 

Farm Sheds 
 

Swimming pool 
 

Test results 
exceed the 
residential SGS 



216

 

DETAILED SITE INVESTIGATION REPORT 
54 ROOTS ST, FEILDING 

 

www.opus.co.nz ©OPUS INTERNATIONAL CONSULTANTS | DEC 2017 PAGE 18 OF 29 

 

 

 

Figure 7: Summary of heavy metal, and pesticide results 
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Figure 8: Summary of PAH results 

 

Table No:

Site:

Project No:

Sample media:

End-Use:

Date:

Revision:

TP1(A) TP2(A) TP3(A)

100mm 100mm 100mm

Fill Natural Natural

Application of NES 

Regulation 5(a)

Protection of groundwater 

for potable use

Protection of groundwater 

for potable supply

Sandy Gravels Sandy silts Sandy silts

NZRB SCS (Health) 

Residential 10% 

Produce1

MfE SGV - Gasworks 

Guidelines Residential 

10% Produce2 

MfE SGV - Petroleum 

Hydrocarbon Guidelines 

Residential 

(soil type & depth specific)3

Wellington Background 

Concentrations4

95% upper confidence 

limit

MfE SGV - Petroleum 

Hydrocarbon Guidelines           

(soil type & depth 

specific)3

IRB - US EPA SSL Values5 

Dilution Factor x20

< 0.03 < 0.04 < 0.05 - 800 - 0.055 - 570

< 0.012 < 0.013 < 0.017 - 500 - 0.069 - -

< 0.012 < 0.013 < 0.017 - 9,000 - 0.113 - 12,000

< 0.012 < 0.013 < 0.017 - - - 0.470 - 2

< 0.012 < 0.013 < 0.017 - - - 0.595 ADD 8

< 0.012 < 0.013 < 0.017 - - - 0.947 - 5

< 0.012 < 0.013 < 0.017 - - - 0.459 - -

< 0.012 < 0.013 < 0.017 - - - 0.296 - 49

< 0.012 < 0.013 < 0.017 - - - 0.539 - 160

< 0.012 < 0.013 < 0.017 - - - 0.112 - 2

< 0.012 < 0.013 0.02 - 3,200 - 1.345 - 4,300

< 0.012 < 0.013 < 0.017 - 800 - 0.060 - 560

< 0.012 < 0.013 < 0.017 - - - 0.385 - 14

< 0.06 < 0.07 < 0.09 - 17 70 0.029 ADD 84

< 0.012 < 0.013 < 0.017 - 900 - 0.703 - -

< 0.012 < 0.013 < 0.017 - 1,500 N/A 1.362 ADD 4,200

0.02904 0.03146 0.04117 10 - Superceeded by SCS 0.922 - -

Abbreviations:

SCS = Soil contaminant standard

SGV = Soil guideline value

NZRB = New Zealand Risk Based

IRB = International risk based

ND = Not derived

TEQ - Toxicity equivalent - indication of the toxicity of a mixture of compounds

NL - No limit. Derived value exceeds 10,000mg/kg.

SSL = Soil screening level

Notes:

1. Users Guide National Environmental Standard (NES) For Assessing and Managing Contaminants in Soil to Protect Human Health. New Zealand. 2012

2. Ministry for the Environment (MfE) Guidelines for Assessing and Managing Contaminated Gasworks Sites in New Zealand. Dated August 1997.

3. Ministry for the Environment (MfE) Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand (Revised 2011) Module 4: Tier 1 Soil Acceptance Criteria

4. Environment Canterbury Background Concentrations of Polycyclic Aromatic Hydrocarbons in Christchurch Urban Soils Soils. R07/19 Dated July 2007.

5. Supplemental Guidance for Developing Soil Screening Levels (human health) at Superfund Sites (US EPA, 2002) based on soil pH 6.8. Figures derived for protection of potable water supply. Also used as a trigger to review potential impact on ecological receptors in waterbodies in the absence of specific guidelines for this purpose.

6. Sum of 9 carcinogenic polycyclic aromatic hydrocarbons (PAHs) of variable toxicity; each is multiplied by a potency factor related to benzo(a)pyrene (BaP) to give an equivalent BaP toxicity.

- No Value Available

B(a)P Equivalent6

Numerals in bold and red indicate an exceedance of one or more of the acceptance criteria

The acceptance criterion that has been exceeded is also highlighted 

Fluorene

Indeno(1,2,3-c,d)pyrene

Naphthalene

Phenanthrene

Pyrene

Chrysene

Dibenzo(a,h)anthracene

Fluoranthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Assessment Criteria (mg/kg)

Acenaphthene

Protection of Human Health

Sample Name

Sample Depth (m bgl)

Natural / Fill?

Soil Type

1

2

6-WMAN2.01

Soil

Residential 10% Produce

15/11/2017

54 Roots Street East

TP6 

TP5 

TP9 

TP8 TP10 

Saturated 
Ground 

Steep Slope 

TP8a 
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Figure 9: Summary of TPH results

Table No:

Site: 54 Roots Street East

Project No:

Sample media:

End-Use:

Date:

Revision:

TP1(A) TP1(B) TP2(A) TP2(B) TP3(A) TP3(B)

100mm 500mm 100mm 900mm 100mm 900mm

Fill Fill Natural Natural Natural Natural

Sandy gravels Gravel Sandy silts Silt with Clay Sandy Silts Silt with Clay
Sandy Silt SGV Residential               

<1.0m 1, 2, 3

Sandy Silt  SGV 

Residential                                        

1.0 - 4.0m 1, 2, 3

Sandy Silt

Commercial / Industrial  

Surface <1m GW 2m

Sandy Silt

Commercial / Industrial  

1m - 4m GW 4m

- - - -

< 9 < 8 < 8 < 8 < 8 < 10 (500) m (500) m (5,200) NA

< 20 < 20 < 20 < 20 < 20 < 20 (510) x (670) x (9,200) NA

< 40 < 40 240 < 40 420 < 40 NA NA NA NA

All concentrations are in mg/kg

Abbreviations:

SGV = Soil guideline value

NZRB = New Zealand Risk Based

ND = Not derived

NA - Indicates contaminant not limiting as estimated health-based criterion is significantly higher htan that likely to be encountered on site (i.e. 20,000 mg/kg for TP, 10,000 mg/kg for other contaminants).

Notes:

2. NA (TPH) - indicates estimated health-based criterion exceed 20,000mg/kg. At 20,000mg/kg residual separate phase is expected to have formed in the soil matrix. Some aesthetic impact may be noted.

3. NA (PAHs) - contaminant not limiting as estimated health-based  criterion is significantly higher than likely to be encountered on site.

4. Ministry for the Environment (MfE) Guidelines for Assessing and Managing Petroleum Hydrocarbon Contaminated Sites in New Zealand (Revised 2011) Module 4: Tier 1 Soil Acceptance Criteria

Numerals in Bold and Red Indicate an Exceedance of One or More of the Acceptance Criteria

Sample Name

Sample Depth (m bgl)

Natural / Fill?

Soil Type

3

6-WMAN2.01

Soil

Residential 10% Produce

15-Nov-17

1

The Acceptance Criteria that has been Exceeded is also Highlighted

- No Value Available

1. Brackets denotes values exceed threshold likely to correspond to residual separate phase hydrocarbons. The suffixed letters indicate the limiting pathway for each 

criterion as follows: m - maintenance/excavation; v - volatalisation; x - PAH surrogate.

PID Reading (ppm)

TPH C7 - C9

TPH C10 - C14

TPH C15 - C36

Total Petroleum Hydrocarbons and BTEX (mg/kg)
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6.2. Risk Assessment 

During this assessment, we were advised by the client that the portion of land in the vicinity 
of TP2 may be zoned as an industrial or roading use should contamination levels indicate 
that this is a suitable end land use.  

6.2.1. Residential (10% produce) Scenario 

Assessment of results against a residential end-use scenario indicate that arsenic and 
cadmium are present in the near surface soils in excess of their relevant respective 
SCS(health). for a residential end use. 

Polycyclic Aromatic Hydrocarbons (PAH), Total Petroleum Hydrocarbons (TPH), Organo-
Chlorine Pesticides (OCP) and asbestos were not detected at levels above the limit of 
detection. 

6.2.2. Commercial/ Industrial Scenario 

Arsenic and cadmium levels assessed against a commercial industrial land use show that 
the levels detected are below the respective SCS (health). Samples collected at TP2 were in 
the top 100mm of soil.  

As mentioned above PSH, TPH, OCP and asbestos were not detected above their method 
detection limit. 

6.2.3. Discussion 

The sample collected from TP2 indicates that there is a hot spot of arsenic and cadmium in 
this area. The extent of this hot spot could not be delineated fully as part of this investigation. 
The presence of arsenic at this site suggests that a sheep dip site may have been located in 
and around TP 2, however no pesticides were encountered in excess of their method 
detection limit within the sample analysed.  

A review of aerial photos doesn’t suggest a dip tank to be present in this area, however it is 
possible that it may have been buried on site (if present at all) or this may have been the 
area where dip fluids were disposed to ground. 

The risk to human health from heavy metal sources associated with the determined 
pathways is considered HIGH should any disturbance of the ground be undertaken on the 
site. 

Although top soil is not present in this locality, the nature of activity in this area is of a 
predominantly industrial, therefore it is considered that the exposure risks to humans is LOW 
provided no change in land use occurs at this site. 

Polycyclic Aromatic Hydrocarbons, Total Petroleum Hydrocarbons and asbestos were not 
detected at levels above the limit of detection. Visual observations at the site show dark 
patches of soils where fuel spills may have occurred at the gravel road. This appears to be 
on the surface of the gravel road and elevated hydrocarbon levels have not been detected at 
TP2 suggesting a low migration potential.  
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7. Conclusions and Recommendations 
The conceptual site model and human health risk assessment presented herein is based upon 
information gained from a site inspection, information gained from the Client and other sources 
together with an assessment of the soil conditions using data from soil sampling and chemical 
analyses. 

The findings of the Detailed Site Investigation can be summarised as follows: 

• The site has a flat topography with ground cover generally level. 

• Ground conditions encountered generally comprised natural ground. 

• Chemical analysis revealed concentrations of arsenic and cadmium above a residential (10% 

produce) SGV within TP2. 

• All sites contained levels of heavy metals above expected background levels and therefore do not 

meet the cleanfill criteria. 

• The full extent of contamination is likely to extend beyond the piece of land boundaries into the 

adjacent paddocks. 

In its present form the site may not considered suitable for development for a residential end use due 
to elevated concentrations of contaminants of concern, with the risk to human health considered to be 
LOW in its current form rising to HIGH should ground disturbance be undertaken on the site. 

7.1. Recommendations 

Based on the findings of this Detailed Site Investigation, Opus recommends that: 

• The site at 54 Roots Street is considered to fall within the Hazardous Activities and Industries List 

(HAIL) as evidence of HAIL activities have been found on the site. 

• Should any ground disturbance be undertaken at the site the risk to human health is considered to 

be high and therefore appropriate personal protective equipment should be worn to ensure the 

safety of site workers, particularly within the vicinity of TP2. 

• Residential development in and around TP2 should be avoided or the site remediated. 

• A Preliminary Site Investigation be undertaken across the property title block (beyond the piece of 

land identified in this study), to investigate the potential source of the elevated arsenic and 

cadmium levels. 

• Generally, if soils are proposed to be disposed of off-site, they may need additional testing before 

removal. Leaving the soils on site may be an acceptable solution for residential properties and 

some management of the soils would be required under a “Site Management Plan” to ensure risks 

are mitigated. 

• For any development to be considered, on site remedial options should be considered to remove 

contaminated materials and provide appropriate ground conditions for development. 

7.1.1. Remedial Options 

• Do nothing: in its current form as private agricultural land, which is grassed with 
minimal landscaping and a topsoil cover, the site is considered to be production land. 
As such, in its current form the site is not considered to be a high risk to human health. 
The site can effectively be considered to be ‘commercial/industrial ground’ at present. 
Although some arsenic and cadmium concentrations exceed the residential SCS(health), 
they are not in excess of commercial end use values. 

• Removal of contaminated soils: Should any ground disturbance be undertaken on 
the site the risk to human health is considered to be high. As such, the most 
appropriate course of action would be to excavate the contaminated soils and remove 
them to an appropriately licensed facility. Any remedial works would require validation 
assessment to ensure that all contaminants of concern have been removed from the 
site and that the site is suitable for any proposed end-use. 

• Encapsulation - hardstand: The area of highest contamination could be 
encapsulated in hard stand or paving such as road. Typical road formation would 
require scraping top soils to prepare the road base. If soils are to be excavated they 
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would need to be managed as described above. However, the base of the road could 
be designed to enable clean “fill” material to be placed over contaminated soils to 
avoid disturbance of the soils, and present an encapsulating layer.  

• Encapsulation - vegetated: Any soils excavated from the site may be able to remain 
on site and planted over with non-production planting ie no fruits or vegetables, that 
requires no-minimal contact with soils eg dense bush, bunded mounds. These will 
require a layer of clean soils at least 200mm to be placed over them. 

• Commercial/Industrial zoning: The soils meet the “commercial/industrial” land use 
SCS(health), and may be appropriately zone with this land use type and development 
limited to this type of activity. Any earthworks required to be undertaken for this 
development would require management of the soils. The soils may be able to remain 
on site. 

8. Applicability and Limitations 
This report has been prepared for the benefit of the client, Manawatu District Council, with respect to 
the particular brief given to us and it may not be relied upon in other contexts or for any other purpose 
without our review or agreement. 

This report has been prepared for a specific purpose, as agreed between Opus and the client. A 
tailored scope of works has been used to achieve the objectives and the report should therefore not 
be used for different objectives. 

This report has been prepared by Opus with all reasonable skill and care within the terms of the 
contract with the client, and taking account of the information made available by the client. The 
findings and opinions conveyed via this report are based on information obtained from a variety of 
sources, as detailed, which Opus believes are reliable. Nevertheless, Opus cannot and does not 
guarantee the authenticity or reliability of any information supplied by other parties. 

The characterisation of site conditions is an interpretation of information collected during assessment, 
in accordance with industry best practice. Due to the inherent variation in spatial and temporal 
patterns of contamination, the interpretation of site conditions at the specific locations investigated is 
not a complete description of all material at the site. Whilst this report may express an opinion on the 
possible configuration of strata or contaminants between or beyond exploratory hole positions or in the 
possible presence of features based on either visual, verbal or published evidence, this is for guidance 
only and no liability can be accepted for its accuracy. Should further data be obtained that differs from 
that presented in this report, then conclusions and recommendations may no longer be valid. 

This report is valid at the date of release. The condition of the site may change with time so that the 
results and interpretation are no longer valid. In addition, guidelines and legislation may change, 
making assessment of results and recommendations invalid. 
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Appendix A – Certificate of Title 
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COMPUTER FREEHOLD REGISTER
DERIVED FROM LAND INFORMATION NEW ZEALAND

QuickMap Title Details

Information last updated as at 13 Nov 2017

Identifier WN263/81

Land Registration District Wellington
Date Issued 14 November 1919

Prior References

WN111/156 WN111/157

Type Fee Simple

Area 8.0937 hectares more or less

Legal Description Lot 146 Deposited Plan 3479

Proprietors

Malcolm Guy Bailey

Fencing Agreement in Transfer 123319 - 14.11.1919

B236100.2 Mortgage to Margaret Anne Bailey and to Margaret Anne Bailey and Ross Graham Bailey in shares - 3.6.1992 at 
10.12 am 

10048772.5 Mortgage to Westpac New Zealand Limited - 6.5.2015 at 4:01 pm

The information provided on this report forms a guideline only. As a result, Custom Software Limited cannot and does not 
provide any warranties or assurances of any kind in relation to the accuracy of the information provided through this report, 
the Site and Service. Custom Software Limited will not be liable for any claims in relation to the content of this report, the site 
and this service.

Page 1 of 1Quickmap Title Details

24/11/2017file:///C:/Users/gmcmb0/AppData/Local/Temp/QM_DocOrder.html
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Appendix B – HAIL enquiry 
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1

Christopher Bergin

From: Hail Enquiries <Hail.Enquiries@horizons.govt.nz>

Sent: Friday, 24 November 2017 1:51 p.m.

To: Christopher Bergin

Subject: FW: HAIL enquiry - Lot 146 DP 3479, 54 Roots Street, Fielding (++43047++)

At the time of this response Lot 146 DP 3479 was not on the Horizons HAIL database.  
 
Regards 
 
Contaminated Land Enquiries  
HAIL.enquiries@horizons.govt.nz 
Tel: 0508 800 800 | Cell: 021 247 7341 
  
Exclusion of Liability Arising from Supply of Information 

Horizons Regional Council endeavours to provide useful and accurate information.  Horizons Regional Council shall not, however be liable 
whether in contract, tort, equity or otherwise, for any loss or damage of any type (including consequential losses) arising directly or indirectly 
from the inadequacy, inaccuracy or any other deficiency in information supplied irrespective of the cause.  Use of information supplied is entirely 
at the risk of the recipient and shall be deemed to be acceptance of this liability exclusion. 

 

 

Horizons Regional Council | 24 hr freephone 0508 800 800 | www.horizons.govt.nz 
T twitter.com/horizonsrc | FB facebook.com/horizonsregionalcouncil 
This email is covered by the disclaimers which can be found by clicking here. 
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Appendix C – Site Photos 
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Site Photos 
 

 
Figure 1: Test Pit 1 next to house 
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Figure 2: Test Pit 2 

 
Figure 3: Test Pit 3 

Some minor oil spillage 
on road surface 
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Appendix D – Soil Logs 
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Appendix E – Laboratory Results 
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R J Hill Laboratories Limited
28 Duke Street Frankton 3204
Private Bag 3205
Hamilton 3240 New Zealand

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

T
T
E
W

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

A N A L Y S I S    R E P O R T Page 1 of 6

Client:
Contact: Christopher Bergin

C/- Opus International Consultants
PO Box 365
Greymouth 7840

Opus International Consultants Lab No:
Date Received:
Date Reported:
Quote No:
Order No:
Client Reference:
Submitted By:

1878249
16-Nov-2017
23-Nov-2017
88861

Steve Darby

SPv1

Sample Type: Soil
Sample Name:

Lab Number:

TP1 (a) (0.1m)
15-Nov-2017

10:30 am

TP1 (b) (0.5m)
15-Nov-2017

10:45 am

TP2 (b) (0.9m)
15-Nov-2017

11:00 am

TP3 (a) (0.1m)
15-Nov-2017

11:00 am
1878249.1 1878249.2 1878249.3 1878249.4 1878249.5

TP2 (a) (0.1m)
15-Nov-2017

10:00 am

Individual Tests

g/100g as rcvd 69 84 77 81 76Dry Matter
mg/kg dry wt 0.022 - 0.013 - 0.43Benzo[a]anthracene
mg/kg dry wt 0.027 - < 0.013 - 0.45Benzo[a]pyrene (BAP)
mg/kg dry wt 0.029 - 0.013 - 0.59Benzo[b]fluoranthene + Benzo[j]

fluoranthene
mg/kg dry wt < 0.015 - < 0.013 - 0.24Benzo[k]fluoranthene
mg/kg dry wt 0.020 - < 0.013 - 0.43Chrysene
mg/kg dry wt < 0.015 - < 0.013 - 0.081Dibenzo[a,h]anthracene
mg/kg dry wt 0.042 - 0.021 - 0.68Fluoranthene
mg/kg dry wt 0.022 - 0.018 - 0.37Indeno(1,2,3-c,d)pyrene

Heavy Metals, Screen Level

mg/kg dry wt 6 - 29 - 8Total Recoverable Arsenic
mg/kg dry wt 0.22 - 3.4 - 0.73Total Recoverable Cadmium
mg/kg dry wt 14 - 23 - 15Total Recoverable Chromium
mg/kg dry wt 15 - 44 - 20Total Recoverable Copper
mg/kg dry wt 64 - 43 - 81Total Recoverable Lead
mg/kg dry wt 7 - 7 - 8Total Recoverable Nickel
mg/kg dry wt 113 - 170 - 270Total Recoverable Zinc

Asbestos in Soil

g 756.2 - - - -As Received Weight
g 641.0 - - - -Dry Weight

g ashed wt 53.4 - - - -<2mm Subsample Weight

Asbestos NOT
detected.

- - - -Asbestos Presence / Absence

- - - - -Description of Asbestos Form

Polycyclic Aromatic Hydrocarbons Screening in Soil

mg/kg dry wt - < 0.012 - < 0.013 -1-Methylnaphthalene
mg/kg dry wt - < 0.012 - < 0.013 -2-Methylnaphthalene
mg/kg dry wt - < 0.012 - < 0.013 -Perylene
mg/kg dry wt - < 0.03 - < 0.03 -Benzo[a]pyrene Potency

Equivalency Factor (PEF) NES
mg/kg dry wt - < 0.03 - < 0.04 -Benzo[a]pyrene Toxic

Equivalence (TEF)
mg/kg dry wt - < 0.012 - < 0.013 -Acenaphthylene
mg/kg dry wt - < 0.012 - < 0.013 -Acenaphthene
mg/kg dry wt - < 0.012 - < 0.013 -Anthracene
mg/kg dry wt - < 0.012 - < 0.013 -Benzo[a]anthracene
mg/kg dry wt - < 0.012 - < 0.013 -Benzo[a]pyrene (BAP)
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Sample Type: Soil
Sample Name:

Lab Number:

TP1 (a) (0.1m)
15-Nov-2017

10:30 am

TP1 (b) (0.5m)
15-Nov-2017

10:45 am

TP2 (b) (0.9m)
15-Nov-2017

11:00 am

TP3 (a) (0.1m)
15-Nov-2017

11:00 am
1878249.1 1878249.2 1878249.3 1878249.4 1878249.5

TP2 (a) (0.1m)
15-Nov-2017

10:00 am

Polycyclic Aromatic Hydrocarbons Screening in Soil

mg/kg dry wt - < 0.012 - < 0.013 -Benzo[b]fluoranthene + Benzo[j]
fluoranthene

mg/kg dry wt - < 0.012 - < 0.013 -Benzo[e]pyrene
mg/kg dry wt - < 0.012 - < 0.013 -Benzo[g,h,i]perylene
mg/kg dry wt - < 0.012 - < 0.013 -Benzo[k]fluoranthene
mg/kg dry wt - < 0.012 - < 0.013 -Chrysene
mg/kg dry wt - < 0.012 - < 0.013 -Dibenzo[a,h]anthracene
mg/kg dry wt - < 0.012 - < 0.013 -Fluoranthene
mg/kg dry wt - < 0.012 - < 0.013 -Fluorene
mg/kg dry wt - < 0.012 - < 0.013 -Indeno(1,2,3-c,d)pyrene
mg/kg dry wt - < 0.06 - < 0.07 -Naphthalene
mg/kg dry wt - < 0.012 - < 0.013 -Phenanthrene
mg/kg dry wt - < 0.012 - < 0.013 -Pyrene

Haloethers in SVOC Soil Samples by GC-MS

mg/kg dry wt < 0.5 - < 0.5 - < 0.5Bis(2-chloroethoxy) methane
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Bis(2-chloroethyl)ether
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Bis(2-chloroisopropyl)ether
mg/kg dry wt < 0.5 - < 0.4 - < 0.44-Bromophenyl phenyl ether
mg/kg dry wt < 0.5 - < 0.5 - < 0.54-Chlorophenyl phenyl ether

Nitrogen containing compounds  in SVOC Soil Samples by GC-MS

mg/kg dry wt < 1.0 - < 1.0 - < 1.02,4-Dinitrotoluene
mg/kg dry wt < 1.0 - < 1.0 - < 1.02,6-Dinitrotoluene
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Nitrobenzene
mg/kg dry wt < 0.9 - < 0.8 - < 0.8N-Nitrosodi-n-propylamine
mg/kg dry wt < 0.9 - < 0.8 - < 0.8N-Nitrosodiphenylamine +

Diphenylamine

Organochlorine Pesticides in SVOC Soil Samples by GC-MS

mg/kg dry wt < 0.5 - < 0.5 - < 0.5Aldrin
mg/kg dry wt < 0.5 - < 0.5 - < 0.5alpha-BHC
mg/kg dry wt < 0.5 - < 0.5 - < 0.5beta-BHC
mg/kg dry wt < 0.5 - < 0.5 - < 0.5delta-BHC
mg/kg dry wt < 0.5 - < 0.5 - < 0.5gamma-BHC (Lindane)
mg/kg dry wt < 0.5 - < 0.5 - < 0.54,4'-DDD
mg/kg dry wt < 0.5 - < 0.5 - < 0.54,4'-DDE
mg/kg dry wt < 1.0 - < 1.0 - < 1.04,4'-DDT
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Dieldrin
mg/kg dry wt < 1.0 - < 1.0 - < 1.0Endosulfan I
mg/kg dry wt < 2 - < 2 - < 2Endosulfan II
mg/kg dry wt < 1.0 - < 1.0 - < 1.0Endosulfan sulphate
mg/kg dry wt < 0.9 - < 0.8 - < 0.8Endrin
mg/kg dry wt < 1.0 - < 1.0 - < 1.0Endrin ketone
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Heptachlor
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Heptachlor epoxide
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Hexachlorobenzene

Polycyclic Aromatic Hydrocarbons in SVOC Soil Samples by GC-MS

mg/kg dry wt < 0.5 - < 0.5 - < 0.5Acenaphthene
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Acenaphthylene
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Anthracene
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Benzo[a]anthracene
mg/kg dry wt < 0.5 - < 0.5 - 0.5Benzo[a]pyrene (BAP)
mg/kg dry wt < 0.5 - < 0.5 - 0.6Benzo[b]fluoranthene + Benzo[j]

fluoranthene
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Benzo[g,h,i]perylene
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Benzo[k]fluoranthene
mg/kg dry wt < 0.5 - < 0.5 - < 0.51&2-Chloronaphthalene

Lab No: 1878249 v 1 Hill Laboratories Page 2 of 6
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Sample Type: Soil
Sample Name:

Lab Number:

TP1 (a) (0.1m)
15-Nov-2017

10:30 am

TP1 (b) (0.5m)
15-Nov-2017

10:45 am

TP2 (b) (0.9m)
15-Nov-2017

11:00 am

TP3 (a) (0.1m)
15-Nov-2017

11:00 am
1878249.1 1878249.2 1878249.3 1878249.4 1878249.5

TP2 (a) (0.1m)
15-Nov-2017

10:00 am

Polycyclic Aromatic Hydrocarbons in SVOC Soil Samples by GC-MS

mg/kg dry wt < 0.5 - < 0.5 - < 0.5Chrysene
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Dibenzo[a,h]anthracene
mg/kg dry wt < 0.5 - < 0.5 - 0.7Fluoranthene
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Fluorene
mg/kg dry wt < 0.5 - < 0.5 - 0.5Indeno(1,2,3-c,d)pyrene
mg/kg dry wt < 0.5 - < 0.5 - < 0.52-Methylnaphthalene
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Naphthalene
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Phenanthrene
mg/kg dry wt < 0.5 - < 0.5 - 0.7Pyrene
mg/kg dry wt 0.04 - < 0.04 - 0.70Benzo[a]pyrene Potency

Equivalency Factor (PEF) NES
mg/kg dry wt < 0.04 - < 0.04 - 0.70Benzo[a]pyrene Toxic

Equivalence (TEF)
Phenols in SVOC Soil Samples by GC-MS

mg/kg dry wt < 5 - < 5 - < 54-Chloro-3-methylphenol
mg/kg dry wt < 1.0 - < 1.0 - < 1.02-Chlorophenol
mg/kg dry wt < 1.0 - < 1.0 - < 1.02,4-Dichlorophenol
mg/kg dry wt < 3 - < 3 - < 32,4-Dimethylphenol
mg/kg dry wt < 3 - < 3 - < 33 & 4-Methylphenol (m- + p-

cresol)
mg/kg dry wt < 1.0 - < 1.0 - < 1.02-Methylphenol (o-Cresol)
mg/kg dry wt < 5 - < 5 - < 52-Nitrophenol
mg/kg dry wt < 30 - < 30 - < 30Pentachlorophenol (PCP)
mg/kg dry wt < 1.0 - < 1.0 - < 1.0Phenol
mg/kg dry wt < 1.0 - < 1.0 - < 1.02,4,5-Trichlorophenol
mg/kg dry wt < 1.0 - < 1.0 - < 1.02,4,6-Trichlorophenol

Plasticisers in SVOC Soil Samples by GC-MS

mg/kg dry wt < 5 - < 5 - < 5Bis(2-ethylhexyl)phthalate
mg/kg dry wt < 1.0 - < 1.0 - < 1.0Butylbenzylphthalate
mg/kg dry wt < 1.0 - < 1.0 - < 1.0Di(2-ethylhexyl)adipate
mg/kg dry wt < 1.0 - < 1.0 - < 1.0Diethylphthalate
mg/kg dry wt < 1.0 - < 1.0 - < 1.0Dimethylphthalate
mg/kg dry wt < 1.0 - < 1.0 - < 1.0Di-n-butylphthalate
mg/kg dry wt < 1.0 - < 1.0 - < 1.0Di-n-octylphthalate

Other Halogenated compounds in SVOC Soil Samples by GC-MS

mg/kg dry wt < 0.9 - < 0.8 - < 0.81,2-Dichlorobenzene
mg/kg dry wt < 0.9 - < 0.8 - < 0.81,3-Dichlorobenzene
mg/kg dry wt < 0.9 - < 0.8 - < 0.81,4-Dichlorobenzene
mg/kg dry wt < 0.9 - < 0.8 - < 0.8Hexachlorobutadiene
mg/kg dry wt < 0.9 - < 0.8 - < 0.8Hexachloroethane
mg/kg dry wt < 0.5 - < 0.5 - < 0.51,2,4-Trichlorobenzene

Other compounds in SVOC Soil Samples by GC-MS

mg/kg dry wt < 10 - < 10 - < 10Benzyl alcohol
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Carbazole
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Dibenzofuran
mg/kg dry wt < 0.5 - < 0.5 - < 0.5Isophorone

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 9 < 8 < 8 < 8 < 8C7 - C9
mg/kg dry wt < 20 < 20 < 20 < 20 < 20C10 - C14
mg/kg dry wt < 40 < 40 240 < 40 420C15 - C36
mg/kg dry wt < 70 < 70 240 < 70 420Total hydrocarbons (C7 - C36)
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Sample Type: Soil
Sample Name:

Lab Number:

TP3 (b) (0.9m)
15-Nov-2017

11:15 am
1878249.6

Individual Tests

g/100g as rcvd 60 - - - -Dry Matter

Polycyclic Aromatic Hydrocarbons Screening in Soil

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

Equivalency Factor (PEF) NES
mg/kg dry wt < 0.05 - - - -Benzo[a]pyrene Toxic

Equivalence (TEF)
mg/kg dry wt < 0.017 - - - -Acenaphthylene
mg/kg dry wt < 0.017 - - - -Acenaphthene
mg/kg dry wt < 0.017 - - - -Anthracene
mg/kg dry wt < 0.017 - - - -Benzo[a]anthracene
mg/kg dry wt < 0.017 - - - -Benzo[a]pyrene (BAP)
mg/kg dry wt < 0.017 - - - -Benzo[b]fluoranthene + Benzo[j]

fluoranthene
mg/kg dry wt < 0.017 - - - -Benzo[e]pyrene
mg/kg dry wt < 0.017 - - - -Benzo[g,h,i]perylene
mg/kg dry wt < 0.017 - - - -Benzo[k]fluoranthene
mg/kg dry wt < 0.017 - - - -Chrysene
mg/kg dry wt < 0.017 - - - -Dibenzo[a,h]anthracene
mg/kg dry wt 0.020 - - - -Fluoranthene
mg/kg dry wt < 0.017 - - - -Fluorene
mg/kg dry wt < 0.017 - - - -Indeno(1,2,3-c,d)pyrene
mg/kg dry wt < 0.09 - - - -Naphthalene
mg/kg dry wt < 0.017 - - - -Phenanthrene
mg/kg dry wt < 0.017 - - - -Pyrene

Total Petroleum Hydrocarbons in Soil

mg/kg dry wt < 10 - - - -C7 - C9
mg/kg dry wt < 20 - - - -C10 - C14
mg/kg dry wt < 40 - - - -C15 - C36
mg/kg dry wt < 70 - - - -Total hydrocarbons (C7 - C36)
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1878249.3
TP2 (a) (0.1m) 15-Nov-2017 10:00 am
Client Chromatogram for TPH by FID
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1878249.5
TP3 (a) (0.1m) 15-Nov-2017 11:00 am
Client Chromatogram for TPH by FID
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Analyst's Comments
It was observed that the container for sample 1878249.2 was not completely filled.  Volatile loss may have occurred due to
the headspace created in the container.

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 Sample No
Individual Tests

1-6Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air
dry) , gravimetry. (Free water removed before analysis, non-soil
objects such as sticks, leaves, grass and stones also removed).
US EPA 3550.

0.10 g/100g as rcvd

2, 4, 6Benzo[a]pyrene Potency Equivalency
Factor (PEF) NES

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

0.002 mg/kg dry wt

2, 4, 6Benzo[a]pyrene Toxic Equivalence
(TEF)

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

0.002 mg/kg dry wt

2, 4, 6TPH Oil Industry Profile + PAHscreen Sonication in DCM extraction, SPE cleanup, GC-FID & GC-MS
analysis. Tested on as received sample.
US EPA 8015B/MfE Petroleum Industry Guidelines
[KBIs:5786,2805,10734;2695]

0.002 - 60 mg/kg dry wt

1, 3, 5Heavy Metals, Screen Level Dried sample, < 2mm fraction.  Nitric/Hydrochloric acid
digestion US EPA 200.2.  Complies with NES Regulations. ICP-
MS screen level, interference removal by Kinetic Energy
Discrimination if required.

0.10 - 4 mg/kg dry wt

1, 3, 5Semivolatile Organic Compounds
Screening in Soil by GC-MS

Sonication extraction, GC-MS FS analysis. Tested on as
received sample

0.002 - 30 mg/kg dry wt

1, 3, 5Total Petroleum Hydrocarbons in Soil Sonication extraction in DCM, Silica cleanup, GC-FID analysis
US EPA 8015B/MfE Petroleum Industry Guidelines. Tested on
as received sample
[KBIs:5786,2805,10734]

8 - 60 mg/kg dry wt

Asbestos in Soil

1As Received Weight Measurement on analytical balance.  Analysed at Hill
Laboratories - Asbestos; 101c Waterloo Road, Christchurch.

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

1Dry Weight Sample dried at 100 to 105°C, measurement on balance.
Analysed at Hill Laboratories - Asbestos; 101c Waterloo Road,
Christchurch.

0.1 g

1<2mm Subsample Weight Sample ashed at 400°C, weight of <2mm sample fraction taken
for asbestos identification if less than entire fraction. Analysed at
Hill Laboratories - Asbestos; 101c Waterloo Road,
Christchurch.

-

1Asbestos Presence / Absence Examination using Low Powered Stereomicroscopy followed by
'Polarised Light Microscopy' including 'Dispersion Staining
Techniques'.  Analysed at Hill Laboratories - Asbestos; 101c
Waterloo Road, Christchurch. AS 4964 (2004) - Method for the
Qualitative Identification of Asbestos in Bulk Samples.

-

1Description of Asbestos Form Description of asbestos form and/or shape if present. -

Lab No: 1878249 v 1 Hill Laboratories Page 6 of 6

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.

Ara Heron BSc (Tech)
Client Services Manager - Environmental
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