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« Responsibilities and record-keeping requirements to ensure site works proceed as detailed in the
RAP.

« General environmental safeguards required to complete any remedial works in a manner that does
not results in unacceptable risks to people or the environment (e.g. appropriate PPE, sediment and
erosion control etc.).

« Guidance on the necessary approvals, permits or licences required by regulatory authorities to
undertake redevelopment works, including remediation of any arsenic-impacted soils.

Given the limited extent of remedial works anticipated to be required, it is likely that the remediation
works could be performed in conjunction with initial site preparatory works associated with
redevelopment activities. As such, the remedial works could be made a condition of the resource
consent granted to allow site redevelopment to proceed. However, this strategy should be confirmed
with CCC/ECan.
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Environmental Site Assessment
100 Oxford Road and 198 Lehmans Road, Rangiora

1. Introduction

This environmental site assessment (ESA) presents the findings of a combined contaminated land
Stage 1 Preliminary Site Investigation (PSI) and Stage 2 Detailed Site Investigation (DSI). This ESA
was conducted to support the proposed subdivision of the properties known as 100 Oxford Road and
198 Lehmans Road, Rangiora (the “site”). The investigation was commissioned by Peter Freeman of
Westpark Rangiora Ltd following submission of Coffey’s proposal, dated 11 June 2014.

1.1. Background

Coffey understands the site is proposed for residential subdivision. Appendix A shows the proposed
development, which covers an area of approximately 15 hectares and includes service roads, two
stormwater ponds and multiple single family residential areas.

The Resource Management (National Environmental Standard for Assessing and Managing
Contaminants in Soil to Protect Human Health) Regulations (NES) apply to all sites where an activity
or industry on the Ministry for the Environments (MfE’s) Hazardous Activities and Industrial List (HAIL)
is, has or is more likely than not to have occurred.

A search of the Environment Canterbury (ECan) Listed Land Use Register (LLUR) did not identify the
site as being potentially contaminated. However, following a brief review of the publically available
historical aerial photographs provided on the ECan GIS database, it appears the site may have been
used for market gardening activities and as a horse track. The balance of the land use has primarily
been used for grazing.

1.2. Objective

The objective of this ESA was to determine the HAIL status of the site and, if necessary, provide
recommendations for additional environmental investigation required to allow subdivision to proceed.

1.3. Scope of works

In order to achieve the above objective, this investigation was undertaken in accordance with the
staged process defined by the Ministry for Environment (MfE) Contaminated Land Management
Guidelines No. 5: Site Investigation and Analysis of Soils (revised 2011). The findings of our
investigation are presented herein in accordance with the MfE Contaminated Land Management
Guideline No.1: Reporting on Contaminated Sites in New Zealand (revised 2011).

In summary, the following scope of works was undertaken:

o A site walkover was performed to consider land contamination indicators (e.g. visual evidence of
waste dumping/material spills, chemical storage and/or usage areas, sheep dip activities,
anomalous die-back in vegetation, ground staining).

« Interview with the current property owners to understand the type of farming and potential for
agrichemical contamination.

« Review of publically available aerial photographs.

o Review of relevant statements downloaded from ECan'’s LLUR.
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Environmental Site Assessment
100 Oxford Road and 198 Lehmans Road, Rangiora

2. Site Information

2.1. Site condition

The site layout is shown on Figure 2, and photographs of the site are presented in Appendix B
(Photographs 1 to 15). The site is located approximately 2.4 km northwest of Rangiora town centre
and includes the properties known as 198 Lehmans Road and 100 Oxford Road (refer to Figure 1).

The site covers an area of approximately 15.5 hectares and is to be subdivided into several
residential sections with service roads and two storm water ponds on the southern boundary. The
residential sections are to be developed into single family residential land use, which corresponds to
the land use that the standard residential NES criteria are based on (i.e. assuming 10% of produce
consumed has been grown on-site).

Coffey staff conducted a site walkover on 20 June 2014. The site is rectangular in shape and is
currently utilised for a mixture of residential housing and grazing. The site currently contains two
residential dwellings, several large sheds and pasture areas.

2.2. Surrounding environment

2.2.1. Landuse

The site is bound by Lehmans Road to the west, Oxford Road to the south and residential dwellings
and farm land to the east and north, respectively. The area surrounding the site is used for a mixture
of rural, lifestyle block residential and standard residential land. Residential subdivisions exist west
and north of the site with rural and lifestyle blocks existing south and east of the site. A small area of
market gardening/orcharding activities exist to the east and north of the site.

2.2.2. Topography

Topographic maps indicate that the site is located on historical flood plains gently sloping in a south-
eastern direction. The site lies at an elevation between 40m and 45m above mean sea level. A
contour plan is presented in Figure 3.

2.2.3. Geology

Geological records (Barrell et al, 2008) describe the site as underlain by fan deposits with brownish
grey river alluvium deposited in the late Pleistocene age.

Observations during fieldworks indicate surface soils consist of organic silt (topsoil) in the upper
0.15 m bgl, which is underiain by silty sand.

2.2.4. Hydrogeology

ECan record for one onsite borehole (M35/2905) shows an approximate depth to groundwater of 6.0
mbgl.

Coffey
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Environmental Site Assessment
100 Oxford Road and 198 Lehmans Road, Rangiora

3. Site history

The following sections summarise the historical activities undertaken within or in the immediate
vicinity of the site, as determined from the information sources described in Section 1.3.

3.1. Historical aerial photographs

Historical aerial photographs of the site and the surrounding area taken between 1941 and 2013 were
obtained from ECan’s GIS webmap and are presented in Appendix C. Table 1 presents a summary of
observations made from the review of these photographs.

Table 1: Summary of Historical Aerial Photographs

1941

In the 1941 aerial photograph, it appears that the site and surrounding properties
are being used for livestock grazing. Only one residential dwelling is present on
the site, which appears to be the current building on 100 Oxford Road. Several
sheds/barns are also present on this property, both near the residential dwelling
and in the paddocks to the north of the dwelling.

1980

The 1980 aerial photograph shows much of the land has had some
growing/harvesting, which may be related to hay grown for livestock feed. There is
potential some of the growing (e.g. in the south-western and north-western
corners of the site) is market gardening.

A second residential dwelling on 198 Lehmans Road has been constructed along
with a few more sheds/buildings on 100 Oxford Road.

The surrounding area has undergone minimal change since the 1941 photograph.

1984

The 1984 aerial photograph shows that a horse track has been constructed on the
eastern half of two paddocks with one extra shed present on the 100 Oxford Road
property. On 198 Lehmans Road, two small sheds (one in each paddock) have
been constructed adjacent to the horse track along with two larger sheds on the
southern boundary of the property.

The surrounding area has undergone minimal change since the 1980 photograph.

2004

The 2004 photograph shows the site and surrounding area is unchanged from the
1984 layout except a few sheds/barns appear to have been removed from the
100 Oxford Road property. Additionally, market gardening activities may again be
visible in the south-western and north-western corners of the site.

The properties to the east of the site appear to have been subdivided into smaller
residential sites with areas of market gardening. Additionally, a new road has been
constructed along the site’s eastern boundary.

2013

The 2013 photograph shows the site and surrounding area as it is currently with
one less shed than that present in the 2004 aerial photograph.

Coffey
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Environmental Site Assessment
100 Oxford Road and 198 Lehmans Road, Rangiora

« The site is currently utilised for residential lifestyle blocks and sheep grazing;
o The sheep grazing takes place over approximately the northern two thirds of the site ;
o The site does not appear to contain any underground or above ground storage tanks;

« Some visible signs of general farm waste were observed near the eastern boundary of
198 Lehmans Road (refer to Photograph 3).

e There are six large farm sheds at 100 Oxford Road utilised for storage of hay and gardening
equipment and two stables located at 198 Lehmans Road;

« No visible signs of past farm buildings or sheep dips were observed;
« No visible signs of underground services were observed; and

« One overhead power line was observed in the northern portion of the site.

3.4. Interviews

Interviews with the owner at 100 Oxford Road in June 2014 confirmed the property had been utilised
a residential lifestyle block since approximately 1980. According to the current owner of 100 Oxford
Road, the site has historically been used for:

e A horse training track on 198 Lehmans Road.

¢ Vegetable produce home business on 100 Oxford Road (1980-2009). The on-site building that still
exists and but appears to no longer be utilised for commercial use (refer to Photograph 13). The
current use of the building is unconfirmed;

« Sheep grazing at 198 Lehmans Road (from at least the 1940s to present day); and
e Poultry farming at 100 Oxford Road (1980 - 2009).

Coffey
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Environmental Site Assessment
100 Oxford Road and 198 Lehmans Road, Rangiora

5. Site contamination investigations

In order to assess the risk of the identified potential HAIL activities, soil sampling works were
undertaken on 20 June 2014. Photographs taken during the fieldwork are presented in Appendix B.
All Coffey fieldwork was carried out in compliance with a project-specific Health Safety Security and
Environment Plan.

The intrusive investigation activities are summarised below. The sampling locations are presented on
Figure 2.

5.1. Sampling methodology

Soil samples were collected and handled in general accordance with MfE Contaminated Management
Guideline No. 5.

The following procedures were adopted during the investigation works:

e At 10 locations, a hand trowel was used to collect a soil sample from approximately 0.1-0.2 mbgl
(i.e. immediately below the grass root system).

s Prior to collecting each sample, sampling equipment was decontaminated by washing with potable
water followed by a decontamination solution and rinsing with deionised water. Samples were
placed directly into laboratory-supplied sample containers.

s All samples were placed directly into chilled storage following collection prior to transport, under
standard Coffey chain of custody procedures, to R J Hill Laboratories Ltd of Hamilton (Hill
Laboratories) for analysis.

« Eight of the 10 samples were analysed by Hill Laboratories for the contaminants noted in Table 3.

s Soil results were compared to criteria appropriate for the proposed future land use (i.e. residential
land use with 10% produce consumed being grown on-site) and regional background
concentrations.

The selected sampling locations are presented on Figure 2 and outlined below in Table 3.

Table 3: Sampling programme.

S8t Historical market garden (north-west corner of site) Heavy metals including
mercury, OCPs
SS2A Horse training track Heavy metals including
mercury, OCPs
SS2B Horse training track Heavy metals including
mercury, OCPs
Coffey
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6. Comparison criteria

Soil analytical results were assessed against:

« National human health-based criteria presented in the NES based on a standard residential land
use (assuming 10% produce consumed is grown on-site).

« Background Concentrations of Selected Trace Elements in Canterbury Soils, Addendum 1:
Additional Samples and Timaru Specific Background Levels, Environment Canterbury (ECan,
2007).

« Average residual concentration of YDDT in the Canterbury region, as reported by Morton and
Butcher (1990).

The adopted comparison criteria are presented alongside the soil data in Table 4.

Note that, for chemicals not listed in the NES, soil guideline values were obtained from the documents
referenced in the hierarchy defined in the MfE Contaminated Land Management Guideline No.2 —
Hierarchy and Application in New Zealand of Environmental Guideline Values (MfE, 2011b). The
MfE'’s hierarchal reference documents include New Zealand and international guidance documents
that provide soil acceptance criteria for a number of different land uses, potential exposure pathways,
soil types and depths of contamination.

For this assessment, the only guidance document referenced from this list was Australia’s National
Environmental Protection Measure (NEPM) (2013). NEPM criteria were used for two heavy metals
(nickel and zinc). Values for residential land use have been selected in accordance with the proposed
end use of the site and as a conservative estimate to protect site workers during the redevelopment
work. Criteria for the Residential A category are referenced, which is described in the NEPM as
“Residential with garden/accessible soil (home grown produce <10% fruit and vegetable intake (no
poultry), also includes childcare centres, preschools and primary schools”.

7. Results

The analytical results are presented in Table 4 and the analytical reports, as received from the
laboratory, are provided in Appendix E.

7.1. Visual and olfactory evidence of contamination

No visual or olfactory evidence (i.e. staining or odour) was noted in any of the samples collected.
7.2. Analytical results

Heavy Metals

One or more heavy metals were detected above the adopted ECan background levels in six of the
eight samples analysed. Arsenic in one sample also slightly exceeded the NES human health criterion
(20 mg/kg) with a result of 21 mg/kg. No other heavy metal results exceeded the NES human health
criteria.

Coffey
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8. Summary and conclusions

The client is proposing to subdivide the site. The proposed development is expected to include the
development of service roads, two stormwater ponds and lots for single-family residential homes.

The site appears to have been predominantly used for residential lifestyle blocks, including grazing
land and a horse training track. Additionally, between 1980 and 2009, the southern portion of the site
was used for commercial market gardening and poultry farming, with their own shop located on site.

During Coffey's site walkover, waste and rubbish was observed at one location near the eastern
boundary of the 198 Lehmans Road property. Therefore, the historical and current potential HAIL
activities identified at the site are:

¢ Persistent pesticide bulk storage or use (historical market gardens and potentially the horse
training track);

e Pest control (historical poultry farming); and

¢ Waste disposal to land.

To investigate potential soil contamination at the site Coffey collected 10 shallow soil samples at the
site (i.e. 0.1 to 0.2 mbgl). Eight of the ten samples collected were submitted for laboratory analysis. All
eight samples were analysed for heavy metals; six samples were also analysed for organochlorine
pesticides.

The findings show one or more heavy metals were detected above the adopted ECan background
levels in six of the eight samples analysed. Arsenic in one sample also slightly exceeded the NES
human health criterion (20 mg/kg) with a result of 21 mg/kg. No other heavy metal results exceeded
the NES human health criteria.

YDDT was detected above the laboratory reporting limit in four of the six samples analysed, namely
S8S1, SS2A, SS2B and SS4. In three of these samples, YDDT exceeded the adopted background
level. No YDDT results exceeded the NES human heaith criteria.

On the basis on the findings of this assessment, it is considered unlikely that soil contaminant levels
would preclude the future use of the site for residential purposes. Therefore, the site is considered
suitable for the proposed subdivision.

However, given the slight exceedance of the NES human health criterion for arsenic at location SS8
(21mgl/kg), this area is recommended for further investigation prior to initiation of site redevelopment
works to determine the extent of any impacted soils.

9. Recommendations

Based on the results of this ESA, Coffey recommend preparation of a remedial action plan (RAP) to
support the application for resource consent to redevelop the site. At a minimum, the RAP will include:

« A methodology to investigate potential elevated arsenic levels in soil in the vicinity of sample
location SS8;

Coffey
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Appendix A - Proposed Development Plans





























