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1 Introduction

ENGEO Ltd was requested by Hughes Developments Limited to prepare a soil validation report for the
small scale impacted soil removal undertaken at Faringdon South West in Rolleston.

This report was prepared in general accordance with the Ministry for the Environment (MfE)
Contaminated Land Management Guidelines No.1: Reporting on Contaminated Sites in New Zealand.

This validation report is for several sites situated between East Maddisons Road, Goulds Road and
Selwyn Road in Rolleston. Please refer to Figure 1 appended for the site plan which shows all sites to
be included into the Faringdon South West subdivision.

1.1 Objectives of Site Validation Report

This validation report is required to be sent to Ministry for the Environment to seek acknowledgement
that contaminants of concern relating to the site are below the relevant land use standards (commercial
/ industrial). Following acknowledgement from MfE that the contamination has been successfully
remediated to the appropriate level, it is anticipated that the subdivision development can proceed in
the areas of concern.

Please note that this report is for the validation of the targeted remediation areas only and does not
seek to provide a full characterisation of soil across the whole site. ENGEO (2020 and 2021) previously
completed a preliminary and detailed intrusive investigation for the remainder of the site and it is
recommended that these DSI reports are read in conjunction with this report.

2 Site Description

2.1 Site Location

Site information is summarised in Table 1 below.

NGEO



Table 1: Site Information
ltem Description

493 East Maddisons Road
503 East Maddisons Road
523 East Maddisons Road
533 East Maddisons Road
583 East Maddisons Road
830 Selwyn Road
844 Selwyn Road
858 Selwyn Road
870 Selwyn Road
870 Goulds Road

Location

LOT 1 DP 74660 BLK Il LEESTON SD
LOT 4 DP 326339 BLK || LEESTON SD
LOT 2 DP 326339
LOT 3 DP 326339 BLK || LEESTON SD
LOT 1 DP 69688 BLK Il LEESTON SD
LOT 2 DP 343803 BLK Il LEESTON SD
LOT 1 DP 343803
LOT 2 DP 75821 LOT 2 DP 355996 BLK IIl BLK VII LEESTON SD
LOT 3 DP 355996 BLK |l LEESTON SD
LOT 4 DP 355996 BLK Il LEESTON SD

Legal Description

Current Land Use Agricultural and residential land use
Proposed Land Use Residential 10% land use
Site Area Approximately 54.44 ha
Territorial Authority Selwyn District Council
3 Previous Investigations

Three Detailed Site Investigation (DSI) reports have previously been completed by ENGEO following
the identification of potentially contaminating activities in preliminary site investigations also completed
by ENGEO. The below reports listed are those completed relating to the Faringdon South West
subdivision.

X Preliminary Site Investigation - 583 East Maddisons Road dated 1 December 2017.

x  Preliminary Site Investigation - 523 East Maddisons Road dated 22 May 2018.
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x Preliminary Site Investigation - 533 East Maddisons Road & 870 Goulds Road dated
27 September 2018.

x Detailed Site Investigation - 503 East Maddisons Road dated 14 December 2018.
x  Preliminary Site Investigation - 830 Selwyn Road dated 13 December 2018.

X Preliminary Site Investigation - 479 East Maddisons Road dated 16 May 2019

X Preliminary Site Investigation - 844 Selwyn Road dated 19 July 2019.

x Detailed Site Investigation - 858 Selwyn Road dated 1 September 2020.

X Preliminary Site Investigation - 870 Selwyn Road dated 22 January 2021.

x Detailed Site Investigation *Faringdon South West dated 8 April 2021.

The majority of the sites were considered highly unlikely to have had an activity included on the HAIL
undertaken on them. Targeted investigations were undertaken were localised potential impacts were
identified. Soil analysis above the guideline criteria for residential land use 10% produce were identified
within eight areas across the sites. These areas and HAIL categories are listed in Table 2 below.

Table 2: Areas of Remedial Work Required

Address Area and HAIL Category Work required
479 East Area 1 +Burn drum Heavy metals reported above NES residential land use
Maddisons Road G5 criteria. Removal and disposal off-site required.
503 East Area 2 +Burn pile Heavy metals reported above NES residential land use
Maddisons Road G5 criteria. Removal and disposal off-site required.
523 East Area 3 +Burn piles Heavy metals reported above NES residential land use
Maddisons Road G5 criteria. Removal and disposal off-site required.
583 East Area 4 *Rubbish pit Heavy metals reported above NES residential land use
Maddisons Road G5 criteria. Removal and disposal off-site required.

Area 5 *Burn pile Heavy metals reported above NES residential land use
858 Selwyn Road o . . .

G5 criteria. Removal and disposal off-site required.

Area 6 +Sheep foot bath Heavy metals reported above NES residential land use

858 Selwyn Road

criteria. Removal and disposal off-site required.

A8
870 Goulds Road Area 7 Hgavy metals rep_or'Fed belo_w NES residential land use
criteria. No remediation required.
Area 8 xFormer coal

870 Selwyn Road

GEO
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Address Area and HAIL Category

ES

583 East

+
Maddisons Road Area 9 *Burn drums

Area 10 tUnderground

870 Selwyn road tank

4 Remediation

4.1 Remedial Method

Work required

staining or olfactory indicators of potential impact present
within the natural soils uncovered.

No investigation undertaken as identified during remedial
works for other areas. Recommended removal of material
to Kate Valley.

Area identified during site clearance work. Underground
concrete tank identified within a garage building. Tank
was approximately 2,000 L and was slightly stained. The
contents of the tank was unknown and considered to
potentially be a mix tank for water and pesticides prior to
application due to the lack of staining and smell which
would likely be associated with its use for hydrocarbon
storage.

The chosen remedial method was excavation and disposal off-site and was completed in all eight of the
individual remediation areas. The remedial works were staged in accordance with the on-site
redevelopment plan. The soil validation sampling was completed following the removal of the soil.

4.2  Validation Sampling

Upon completion of the soil excavation, ENGEO undertook validation sampling at each site. The
ENGEO representative completed the following during the soil sampling:

X Inspection of each sample for visual and olfactory indicators of contamination.

x Collection of soil samples from the walls and base of the excavations. The samples were
compressed directly into laboratory supplied containers using a new pair of nitrile gloves for
each sample. Prior to sampling, the equipment (hand trowel) was decontaminated using a triple
wash procedure with potable water, Decon 90 solution and deionised water.

X Submission of soil samples to R J Hill Laboratories in Hamilton, under standard ENGEO chain

of custody.

Quality Assurance and Quality Control

The quality assurance / quality control (QA/QC) procedures employed during the works included:

x Standard sample registers and chain of custody records have been kept for all samples.

X The use of Hills which are International Accreditation New Zealand (IANZ) laboratories, to
conduct all analysis. To maintain their accreditation, Hills laboratories undertake rigorous cross
checking and routine duplicate sample testing to ensure the accuracy of their results.

x During the site investigation, every attempt was made to ensure that cross contamination did
not occur through the use of the procedures outlined within this document.

GEO
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Soil Validation Visits

Remediation was required in eight areas:

X

X

Area 1 +Burn drum +479 East Maddisons Road
Area 2 +Burn pile £503 East Maddisons Road
Area 3 =Burn piles +523 East Maddisons Road
Area 4 *Rubbish pit +583 East Maddisons Road
Area 5 =Burn pile 858 Selwyn Road

Area 6 *Sheep foot bath +858 Selwyn Road
Area 8 *Former coal storage +870 Selwyn Road
Area 9 +Burn drums +583 East Maddisons Road

Area 10 zUnderground tank +870 Selwyn Road

Validation sampling was undertaken on 26 March 2021. Please refer to the Figures below for

photographs and descriptions of each area during the validation visits.

The depths of the remediation excavations varied dependent on the location, with the majority being
0.3-0.5 m in depth with the exception of Area 6 sheep foot bath being excavated to approximately
2.0 min depth.

Sampling of the concrete tank and surrounding soils was undertaken on 22 October 2021.

Area l

Soil in the remedial grid was free from visual or olfactory indicators of staining or contamination. The

area was excavated in a 2 x 2 m grid down to 0.5 m in depth.

Figure 1: Area 1 Remedial Grid Photographs

Photo 1: Area 1 remedial excavation

f‘fﬁ

Photo 2: Area 1 remedial excavation down to 0.5 m

ENGEO
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Area 2

Soil in the remedial grid was free from visual or olfactory indicators of staining or contamination. The
area was excavated in a 6 x 6 m grid down to a maximum 0.75 m in depth. An area towards the middle
of the grid returned high concentrations of arsenic when screened with an XRF, therefore additional
material was excavated from the middle section of the grid to 0.75 m depth.

Figure 2: Area 2 Remedial Grid Photographs

Photo 3: Area 2 remedial excavation Photo 4: Area 2 remedial excavation

23.11.2021
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Area 3

Soils in the remedial area were free from visual or olfactory indicators of staining or contamination. The
two grids within Area 3 were both 2 x 2 m excavations down to 0.5 m in depth.

Figure 3: Area 1 Remedial Grid Photographs

Photo 5: Area 3a remedial excavation Photo 6: Area 3a remedial excavation down to 0.5 m

AL n e e 5
&8 37 )

-

Photo 7: Area 3b remedial excavation Photo 8: Area 3b remedial excavation down to 0.5 m

23.11.2021
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Area 4

Soil in the remedial grid was free from visual or olfactory indicators of staining or contamination. The
area was excavated in a 10 x 6 m grid down to 0.5 m in depth.

Figure 4: Area 4 Remedial Grid Photographs

2 5

Photo 9: Area 4 remedial excavation

Area 5

Soil in the remedial grid was free from visual or olfactory indicators of staining or contamination. The
area was excavated in a 6 x 6 m grid down to 0.5 m in depth.

Figure 5: Area 5 Remedial Grid Photographs

2 o5 g
Photo 11: Area 5 remedial excavation

23.11.2021
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Area 6

Soil in the remedial grid was free from visual or olfactory indicators of staining or contamination. During
the remedial excavation, the soils were screened with the XRF and the soil material below the former
sheep foot bath returned high concentrations of copper down to approximately 1.75 m in depth. The
remainder of the area was excavated down to 0.3 m in depth. The total area of excavation was
approximately 4 x 12 m in size.

Figure 6: Area 6 Remedial Grid Photographs

I

Photo 13: Area 6 remedial excavation looking east

i et e Pt % ,.~

Photo 15: Area 6 remedial excavation lookin
deeper excavation

Ly itats

g east into  Photo 16: Area 6 remedial excavation looking west

23.11.2021
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Area 8

The concrete slab was lifted under supervision of ENGEO to determine if the underlying soils were

impacted by the former coal storage. No visual staining was identified in the underlying soils and no
olfactory indicators of contamination were present.

Figure 7: Area 8 Remedial Grid Photographs

(4 PR

A A

Photo 17: Area 8 below former concrete coal storage Photo 18: Area 8 below former concrete coal storage
area area

23.11.2021
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Area 9

Soil in the remedial grid was free from visual or olfactory indicators of staining or contamination. The
area was excavated in a 3 x 3 m grid down to 0.3 m in depth.

Figure 8: Area 9 Remedial Grid Photographs
'ﬁ‘ ; - ’ & [

Photo 19: Area 9 remedial excavation Photo 20: Area 9 remedial excavation down to 0.3 m

Area 10

Soil in the tank excavation area was free from visual indicators of staining or olfactory impacts. The tank
pit was approximately 2.5 m in depth and 4 x 4 m wide.

Figure 9: Area 10 Remedial Grid Photographs

5.1  Areas not Investigated /Remediated
No additional areas of concern were identified during the remedial works. At the time of writing, ENGEO
understands that the remaining dwellings on-site are to remain on-site during the redevelopment works.

Area 7 was sampled and analysed with results reported in the ENGEO Faringdon South West report
(ENGEO, 2021) with no exceedances against the NES residential land use criteria. Therefore, remedial
works in Area 7 were not required.

ENGEO



6 Contractor Documentation

The following documentation was provided by WasteCo who were involved with the remedial works,
including the cartage of contaminated soil off-site to Kate Valley Landfill. All waste dockets are provided
in Appendix 1. A summary is provided in Table 3 below.

Table 3: Waste Disposal Information  +Kate Valley

Date Waste Docket No. Manifest No. Weight, tonnes
26/03/2021 988396 46003 11.4
26/03/2021 988397 46003 12.32
31/03/2021 988725 46008 8.56
31/03/2021 988726 46008 11.32

1/04/2021 988940 46010 8.8
1/04/2021 988878 46009 9.96
1/04/2021 887269 46010 9.22
1/04/2021 887269 46009 12.12
1/04/2021 988933 46001 9.12
1/04/2021 988934 46001 17.04
6/04/2021 989110 46012 9.58
6/04/2021 989111 46012 13.18
6/04/2021 989178 46014 8.64
6/04/2021 989179 46014 16.44
6/04/2021 989207 46013 12.08
6/04/2021 989206 46013 8.44

Total 178.22

7 Remediation Criteria

The specific criteria referenced in this report have been selected in accordance with the NES and the
MfE Contaminated Land Management Guidelines No.2: Hierarchy and Application in New Zealand of
Environmental Guideline Values.

GEO



Contaminant concentrations in soil were compared to human health criteria for residential land use
10 % produce as this is the likely proposed land use of the site following redevelopment.

8 Soil Validation Results

Area l

No exceedances of the guideline criteria were identified in the validation samples. All samples also
reported heavy metals below the site specific regional background levels. Please refer to Table 4 for
the validation sample analysis summary.

Area 2

No exceedances of the guideline criteria were identified in the validation samples. Three samples
reported concentrations of heavy metals above the site specific regional background levels. Please
refer to Table 5 for the validation sample analysis summary.

Area 3

No exceedances of the guideline criteria were identified in the validation samples. Three samples
reported concentrations of zinc above the site specific regional background levels. Please refer to Table
6 and Table 7 for the validation sample analysis summary.

Area 4

No exceedances of the guideline criteria were identified in the validation samples. All samples also
reported heavy metals below the site specific regional background levels. Please refer to Table 8 for
the validation sample analysis summary.

Area 5

No exceedances of the guideline criteria were identified in the validation samples. Four samples
reported concentrations of heavy metals above the site specific regional background levels. Please
refer to Table 9 for the validation sample analysis summary.

Area 6

No exceedances of the guideline criteria were identified in the validation samples. Five samples
reported concentrations of heavy metals above the site specific regional background levels. Please
refer to Table 10 for the validation sample analysis summary.

Area 8

No samples were collected from Area 8 as there was no visual or olfactory evidence of impact present
in natural soils below the former coal storage area.

Area 9

No exceedances of the guideline criteria were identified in the validation samples. All samples also
reported heavy metals below the site specific regional background levels. Please refer to Table 11 for
the validation sample analysis summary.

IGEO



Area 10

The two soil samples taken reported no exceedances against the residential 10% produce consumption
guideline criteria. The soil samples also reported heavy metals below the site specific regional
background values. Organochlorine pesticides and Organonitro & phosphorus pesticides were reported
below the laboratory limit of detection. Therefore, no remediation of the soils was required.

The crushed concrete sample reported no exceedances against the guideline criteria. The concrete
sample also reported heavy metals below the site specific regional background values. Controlled
disposal of the concrete was not required. The concrete was placed into the on-site borrow pit. Please
refer to Table 12 for the validation sample analysis summary.

IGEO
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Table 4: Area 1 Validation Sample Analysis

a Human health criteria from the NES except where noted.

Bold text indicates that the concentration exceeds the Residential land use criterion.

b ECan (2007) Background Concentrations of Selected Trace Elements in Canterbury Soils. Exceedances are EilEEa.
¢ Assumes soil pH of 5.

d Criteria for chromium were conservatively selected.

23.11.2021
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Table 5: Area 2 Validation Sample Analysis

a Human health criteria from the NES except where noted.

Bold text indicates that the concentration exceeds the Residential land use criterion.

b ECan (2007) Background Concentrations of Selected Trace Elements in Canterbury Soils. Exceedances are EilEEa.
¢ Assumes soil pH of 5.

d Criteria for chromium were conservatively selected.

23.11.2021
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Table 6: Area 3a Validation Sample Analysis

a Human health criteria from the NES except where noted.

Bold text indicates that the concentration exceeds the Residential land use criterion.

b ECan (2007) Background Concentrations of Selected Trace Elements in Canterbury Soils. Exceedances are EilEEa.
¢ Assumes soil pH of 5.

d Criteria for chromium were conservatively selected.

23.11.2021
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Table 7: Area 3b Validation Sample Analysis

a Human health criteria from the NES except where noted.

Bold text indicates that the concentration exceeds the Residential land use criterion.

b ECan (2007) Background Concentrations of Selected Trace Elements in Canterbury Soils. Exceedances are EilEEa.
¢ Assumes soil pH of 5.

d Criteria for chromium were conservatively selected.

23.11.2021
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Table 8: Area 4 Validation Sample Analysis

a Human health criteria from the NES except where noted.

Bold text indicates that the concentration exceeds the Residential land use criterion.

b ECan (2007) Background Concentrations of Selected Trace Elements in Canterbury Soils. Exceedances are EilEEa.
¢ Assumes soil pH of 5.

d Criteria for chromium were conservatively selected.

23.11.2021
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Table 9: Area 5 Validation Sample Analysis

a Human health criteria from the NES except where noted.

Bold text indicates that the concentration exceeds the Residential land use criterion.

b ECan (2007) Background Concentrations of Selected Trace Elements in Canterbury Soils. Exceedances are EilEEa.
¢ Assumes soil pH of 5.

d Criteria for chromium were conservatively selected.

23.11.2021
ENGEO 12903.000.009_121



Table 10: Area 6 Validation Sample Analysis

a Human health criteria from the NES except where noted.
Bold text indicates that the concentration exceeds the Residential land use criterion.
b ECan (2007) Background Concentrations of Selected Trace Elements in Canterbury Soils. Exceedances are Eilsliell.

¢ Assumes soil pH of 5.
d Criteria for chromium were conservatively selected.

Soil Validation Report +Faringdon South West, Rolleston
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Table 11: Area 9 Validation Sample Analysis

a Human health criteria from the NES except where noted.

Bold text indicates that the concentration exceeds the Residential land use criterion.

b ECan (2007) Background Concentrations of Selected Trace Elements in Canterbury Soils. Exceedances are [Eilsligll.
¢ Assumes soil pH of 5.

d Criteria for chromium were conservatively selected.

23.11.2021
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Table 12: Area 10 Validation Sample Analysis

Sample

Name T_SS1 T_SS2 Concrete Human
health
Human criteria - Regional
Soil Type SAND SAND Concrete health . background
criteria + Commercial . Trace
Location Base Base : Residential ~ /industrial Elements
Land Use  outdoor (Level 2)°
worker
Sample 2.0-2.5 2.0-2.5 - (unpaved) ®
Depth, m

Heavy Metals in soil, mg/kg

Arsenic 2 3 4 20 70 6.35
Cadmium © <0.1 <0.1 <0.1 3 1,300 0.14
Chromium ¢ 12 14 14 460 6,300 19.89

Copper 5 7 5 >10,000 >10,000 11.68
Lead 8.0 125 7.1 210 3,300 19.75
Nickel 9 10 9 400° 6,000° 13.91
Zinc 34 46 30 7,400¢ 400,000° 59.58

a2 Human health criteria from the NES except where noted.
Bold text indicates that the concentration exceeds the Residential land use criterion.
b ECan (2007) Background Concentrations of Selected Trace Elements in Canterbury Soils. Exceedances are SHaSes.

¢ Assumes soil pH of 5.
d Criteria for chromium were conservatively selected.

9 Conceptual Site Model

A conceptual site model consists of four primary components. For contaminants to present a risk to
human health or an environmental receptor, all four components are required to be present and
connected. The four components of a conceptual site model are:

X Source of contamination;

x Pathway(s) in which contamination could potentially mobilise along (e.g. vapour or groundwater
migration);

X  Sensitive receptor(s) which may be exposed to the contaminants; and

X An exposure route, where the sensitive receptors and contaminants come into contact
(e.g. ingestion, inhalation, dermal contact).

The potential source, pathway, receptor linkages at this subject site are provided in Table 13.

ENGEO
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Table 13: Conceptual Site Model

Potential
Sources

479 East
Maddisons
Road

Burn drum/pit

Area 1

503 East
Maddisons
Road

Burn pile

Area 2

523 East
Maddisons
Road

Burn piles

Area 3

583 East
Maddisons
Road

Waste pile
Area 4

GEO

Contaminants
of Concern

Heavy metals

Polycyclic
aromatic
hydrocarbons

Heavy Metals

Polycyclic
aromatic
hydrocarbons

Heavy Metals

Polycyclic
aromatic
hydrocarbons

Heavy Metals

Exposure Route and
Pathways

Dermal contact with
impacted soil,
inhalation of dust and
incidental ingestion
during earthworks and
long term use of the
site.

Groundwater
migration.

Dermal contact with
impacted soll,
inhalation of dust and
incidental ingestion
during earthworks and
long term use of the
site.

Groundwater
migration.

Dermal contact with
impacted soll,
inhalation of dust and
incidental ingestion
during earthworks and
long term use of the
site.

Groundwater migration

Dermal contact with
impacted soil,
inhalation of dust and
incidental ingestion
during earthworks and
long term use of the
site.

Groundwater migration

Receptors

Redevelopment
workers

Future subsurface
maintenance
workers

Future site users

Surrounding
environment

Redevelopment
workers

Future subsurface
maintenance
workers

Future site users

Surrounding
environment

Redevelopment
workers

Future subsurface
maintenance
workers

Future site users

Surrounding
environment

Redevelopment
workers

Future subsurface
maintenance
workers

Future site users

Surrounding
environment

Acceptance Risk?

Yes, Heavy metals
present below land
use criteria.

Yes, Heavy metals
present below land
use criteria. .

Yes, Heavy metals
present below land
use criteria.

Yes, Heavy metals
present below land
use criteria.



Potential
Sources

858 Selwyn
Road

Burn pile

Area 5

858 Selwyn
Road

Sheep foot
bath

Area 6

870 Selwyn
Road

Former Coal
Storage Area

Area 8

583 East
Maddisons
Road

Burn Drum

Area 9

GEO

Contaminants
of Concern

Heavy Metals

Heavy metals

Heavy metals

Heavy metals

Exposure Route and
Pathways

Dermal contact with
impacted soil,
inhalation of dust and
incidental ingestion
during earthworks and
long term use of the
site.

Groundwater migration

Dermal contact with
impacted soil,
inhalation of dust and
incidental ingestion
during earthworks and
long term use of the
site.

Groundwater migration

Dermal contact with
impacted soil,
inhalation of dust and
incidental ingestion
during earthworks and
long term use of the
site.

Groundwater migration

Dermal contact with
impacted soil,
inhalation of dust and
incidental ingestion
during earthworks and
long term use of the
site.

Groundwater migration

Receptors

Redevelopment
workers

Future subsurface
maintenance
workers

Future site users

Surrounding
environment

Redevelopment
workers

Future subsurface
maintenance
workers

Future site users

Surrounding
environment

Redevelopment
workers

Future subsurface
maintenance
workers

Future site users

Surrounding
environment

Redevelopment
workers

Future subsurface
maintenance
workers

Future site users

Surrounding
environment

Acceptance Risk?

Yes, Heavy metals
present below land
use criteria.

Yes, Heavy metals
present below land
use criteria.

Yes, copper levels
remaining in the soil
considered low *
therefore unlikely to
affect groundwater.

Yes, the soils below
the concrete slab
had no visual or
olfactory indications
of impact it was,
therefore considered
that the soils are
unlikely to have been
impacted by the
former coal storage.

Yes, Heavy metals
present below land
use criteria.



Potential Contaminants Exposure Route and Acceptance Risk?
Receptors
Sources of Concern Pathways

. Redevelopment
Dermal contact with P

. . workers

impacted soil, Yes, Heavy metals,
870 Selwyn Heavy metals  inhalation of dustand  Future subsurface OCPs and ONOPs
Road OCPs incigental ingestion maintenance present below land
UrErasie during earthworks and  workers use criteria for both
Tank ONOPs long term use of the Future site users soils samples and

site. concrete sample.

Surrounding

Groundwater migration .
environment

10 Conclusions

JROORZLQJ WKH FRPSOHWLRQ RI UHPHGLDO ZRUNV GHVFULEHG LQ (1
ENGEO was engaged by Hughes Developments Limited to complete site validation and reporting to
determine if the site is suitable for the proposed residential land use.

A total of 47 soil samples were taken from across the eight validation areas. The validation samples
were analysed for contaminants of concern associated with the former land uses that were previously
identified as being above the proposed land use guideline criteria.

The material excavated from site was disposed of at Kate Valley Landfill for all eight remedial areas.

All eight areas were excavated and validated in one site visit with all 47 soil samples collected returning
concentrations of heavy metals below the NES residential land use criteria.

Information from contractors on-site shows that the identified contaminated material was disposed of to
a suitable waste facility.

Special Waste Manifests issued by WasteCo, and weighbridge dockets issued by
Kate Valley Landfill indicate that approximately 178.22 tonnes of material was removed from the site
and disposed of at Kate Valley Landfill.

Based on our investigation, aforementioned documents and laboratory analysis results, further
remediation of the identified areas of concern are not considered to be required, and the site is therefore
deemed suitable for the intended residential land use.

It is recommended that the remainder of the site redevelopment work is completed under a contractor
earthworks plan that provides contingency measures should additional areas of concern be identified
during any soil disturbance works.

GEO



11 Limitations

i. We have prepared this report in accordance with the brief as provided. This report has been
prepared for the use of our client, Hughes Developments Limited, their professional advisers
and the relevant Territorial Authorities in relation to the specified project brief described in this
report. No liability is accepted for the use of any part of the report for any other purpose or by
any other person or entity.

. The recommendations in this report are based on the ground conditions indicated from
published sources, site assessments and subsurface investigations described in this report
based on accepted normal methods of site investigations. Only a limited amount of information
has been collected to meet the specific financial and technical requirements ofthe cOLHQW YV EULHI
and this report does not purport to completely describe all the site characteristics and
properties. The nature and continuity of the ground between test locations has been inferred
using experience and judgement and it should be appreciated that actual conditions could vary
from the assumed model.

iii. Subsurface conditions relevant to construction works should be assessed by contractors who
can make their own interpretation of the factual data provided. They should perform any
additional tests as necessary for their own purposes.

iv. This Limitation should be read in conjunction with the Engineering NZ/ACENZ Standard Terms
of Engagement.

V. This report is not to be reproduced either wholly or in part without our prior written permission.

We trust that this information meets your current requirements. Please do not hesitate to contact the
undersigned on (03) 328 9012 if you require any further information.

Report prepared by Report reviewed by
Natalie Flatman Dave Robotham , CEnvP SC
Environmental Scientist Principal Environmental Consultant

NGEO
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