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1 Introduction

Tonkin & Taylor Ltd (T+T) has been engaged by Environment Canterbury (ECan) to undertake an
assessment of options to remediate the waste found at St Andrews beach, Waimate (Figure Al,
Appendix A), referred to as St Andrews landfill (the site).

This report comprises identification and assessment of remediation options to mitigate and/or
manage risks associated with the exposure of waste at the St Andrews beach. It follows the
preliminary investigation undertaken in 2023 to identify the extent, depth, and characteristics of
landfill waste encountered at the site.

Guidance’ indicates that an assessment of remedial options is a process intended to help select a
remediation methodology or management strategy that will achieve site objectives. An Assessment
of Remedial Options (ARO) is not required under the NESCS?, but is an integral part of the remedial
planning process once a site investigation and conceptual site model has shown that contamination
is present that poses an unacceptable risk to a receptor and that remediation is required to mitigate
the risk to receptors.

Clear objectives should be agreed as part of the ARO process, and input should be sought from a
range of stakeholders and Treaty Partners. This draft ARO report will be provided to selected
stakeholders (the neighbouring property owner, the Waimate District Council, and ECan) and Treaty
Partners (Waihao Runanga through Aoraki Environmental Consulting Ltd) for review and
commentary. Stakeholder and Treaty Partner feedback regarding the remedial objectives, options
list and assessment criteria will be considered and incorporated prior to finalisation of this report.

The key outcome of the ARO process is the identification of a preferred remedial option, which will
form the basis for a Remedial Action Plan.

This ARO is informed by the following assessments:

. September 2022 geophysical investigation® by Southern Geophysical Ltd. Southern
Geophysical was engaged by ECan to conduct a series of geophysical investigations at the site
using a combination of ground penetrating radar (GPR) and metal detection (Geonics EM61).

. A preliminary intrusive investigation® was undertaken by T+T in May 2023 to generate further
information regarding the extent, depth, and character of the waste material present at the
site.

. A leachability assessment letter prepared by T+T August 2024 (Appendix B).

. An ecological opportunities and constraints assessment report prepared by T+T August 2024
(Appendix C).

. A coastal processes and hazards exposure assessment prepared by T+T August 2024
(Appendix D).

! Contaminated land management guidelines No. 1. Ministry for the Environment, Revised 2021.

2 Resource Management (National Environmental Standard for Assessing and Managing Contaminants in Soil to Protect

Human Health) Regulations 2011.

3 Geophysical investigation GPR and EM61 (metal detection) St Andrews Landfill, St Andrews. Oct 2022, prepared for
Environment Canterbury by Southern Geophysical Ltd.

4 St Andrews Landfill, Waimate, Preliminary Investigation Report, May 2023, Prepared for Environment Canterbury, T+T ref:

1090476.
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2 Site summary

The site lies between a beach access point at the terminus of Galletys Road and the Pareora River
mouth 300 m to the north, within Coastal Hazard Zone 1 (indicating that the beach is actively
eroding®). The majority of the land is subject to the Marine and Coastal Area (Takutai Moana) Act
2011 (MACA). Bordering the site to the north-west are paddocks used for stock grazing, and the
nearest residential property is located approximately 350 m west of the site. State Highway 1 and
the main north-south rail-line are located approximately 450 m north-west of the site, and
approximately 1.7 km north-east of the site is the Pareora township and industrial area.

Available historical imagery®, indicates relatively little land-use change from the 1930s to the
present, though less clay outcrop is visible in the early historical imagery. By 1965-69 vehicle tracks,
ground disturbance and outcropping clay are visible in places along the farm/coast boundary.
Between 2010 and 2019 a section of the dune crest in the centre of the site shows approximately 10
m erosion landwards along with more extensive clay outcrops visible along the coast, as well as a
possible trench-like feature in the southern-most landfill area.

Waste material is outcropping at the beach (Figure 2.1). Landfill materials were encountered within
a relatively narrow (~17 m wide) feature extending approximately 260 m along the beach crest. The
waste was encountered in investigation locations beneath the surface beach sand/gravel at depths
between 0.05 to 0.5 m below ground level (bgl). The waste thickness varied between 0.5 m and 2.5
m. The presence of waste was not continuous along the beach, with at least one section where
waste is less likely to be encountered either due to inconsistent waste placement at the time of
filling, or to erosion events removing waste. The soil profile where waste was not encountered
generally comprised 0.5 to 1.0 m of beach sand/gravel underlain by clay and silty clay.

Groundwater is expected to occur close to sea level (which is approximately 5-6 m below the beach
crest), and to be subject to tidal fluctuations. Field observations of water present in a shallow farm
drain in the paddocks behind the beach crest indicated the presence of low-permeability soils. Low
permeability soils extending beneath beach sand/gravel could allow perched groundwater to occur
in localised areas. Perched water was encountered in investigation locations within the waste
material at depths ranging from 0.3 m bgl to 2 m bgl (see Figure 2.2). Perched water was not
encountered in locations which did not intersect waste material.

Large slabs of concrete (e.g., up to 2 x 3 m) were observed on the beach around the outcropping
landfill material, on top of the vegetated beach crest in the centre of the site, and up to
approximately 300 m from the end of Galletys Road. However, in general these blocks do not appear
to be associated with other landfill material, and may have been placed at a later date to the
majority of landfill material.

% Appendix 5, Canterbury Regional Policy Statement (RPS), Coastal Hazard Zone maps.
& 5t Andrews Landfill, Waimate, Preliminary Investigation Report, May 2023, Prepared for Environment Canterbury, T+T ref:

1090476 v1
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Figure 2.1: Photograph of the site (taken in March 2023) from within the outcropping landfill and looking along
the coast to the north-east, estimated landfill extent indicated with dashed yellow lines.
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Figure 2.2: Beach elevation profile schematic indicating the estimated occurrence of landfill material and
perched water in relation to the beach sediments.

2.1 Contamination conditions

The waste encountered contained a mix of demolition materials, workshop/machinery wastes, and
textiles, with some indication that waste may have burnt in the past. The waste material sits within a
sandy gravel matrix with some clay. Rusted masses of metal-rich landfill waste have been washed
out of the outcrop in places due to erosion of the beach-crest and were observed on the beach
above the high-water mark.

Laboratory testing’ (total of 13 samples) indicates the presence of sporadic but frequent fragments
of asbestos containing material (ACM) at the surface, with no ACM or asbestos fibres detected in
sub-surface materials.

7 Reported in both the Preliminary Investigation Report (2023) and in the Leachability stabilisation trial (Appendix B, this
report).

Tonkin & Taylor Ltd August 2024
St Andrews Landfill, Wail ) of dial Options Job No: 1090476.2000 v0.2
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For the detection of asbestos hotspots of ~20 m in diameter within in a 3,000 m? area, Asbestos in
Soil Guidelines® recommend a minimum of 18 sampling points for sites with “likely” asbestos (e.g.
landfill sites). Therefore, additional testing for asbestos in soil within waste is likely to be required
prior to confirming the level of health and safety controls needed to protect workers involved in
excavating or mixing of waste with stabilising reagents. Preliminary observations and results suggest
that a conservative approach to asbestos should be adopted and that controls commensurate with
“asbestos related work” are likely to be appropriate, however, additional testing should be
undertaken to confirm this.

Waste samples (total of 12) tested for a range of landfill related contaminants and compared to Tier
1/default assessment criteria (i.e. a Tier 2 or site-specific contamination exposure assessment, has
not been undertaken for this site) indicated the presence of the following in low concentrations (i.e.
below human health and/or environmental standards):

. Hydrocarbons — total petroleum hydrocarbons (TPH) and polycyclic aromatic hydrocarbons
(PAH); and
. Organic compounds — semi-volatile and volatile organic compounds (SVOC/VOC) were

reported below the laboratory limit of reporting.

There were high concentrations of metals detected in landfill materials (i.e. above human health
and/or environmental standards):

. Concentrations of lead in four samples exceeded commercial/industrial and recreational
human health criteria; and

. Exceedances of Eco-SGV® and sediment quality guidelines were recorded for zinc in all landfill
samples analysed, while lead and copper exceeded in 10 samples, and cadmium in three
samples.

Concentrations of contaminants in clay and beach sediments were generally below background,
except for clay that is in contact with/below landfill waste.

Perched water within landfill waste also contained concentrations of total metals elevated above
ANZG' (all protection levels) in the two samples analysed. Other possible leachate indicators were
below relevant criteria (e.g., Ammonia-N, TPH, PAH).

Toxicity Characteristic Leaching Procedure (TCLP) testing was completed on 10 landfill samples (see
Appendix B). Leachable concentrations of zinc, lead and/or copper exceeded Class 1 Landfill
acceptance criteria in five of the samples tested.

2.2 Coastal erosion

Coastal erosion is the primary mechanism for the exposure of contamination at the site. The coastal
processes report attached in Appendix D discusses coastal erosion in detail over short (2040),
medium (2070) and long-term (2130) timeframes.

Based on historical aerial photographs it appears that the beach levels have lowered, and the
shoreline has retreated since the ~1930s, which has increased exposure of the clay outcrops. The
erosion rate for the seaward edge of vegetation and clay outcrop based on the historical aerial

& New Zealand Guidelines for Assessing and Managing Asbestos in Soil, BRANZ, Nov 2017.

9 Landcare Research, June 2019, Updated User Guide: Background soil concentrations and soil guideline values for the
protection of ecological receptors (Eco-5GVs) - Consultation draft. Values for protection of 95% of species have been
used (e.g. for protection of production land).

10 ANZG 2018. Australian and New Zealand Guidelines for Fresh and Marine Water Quality. Australian and New Zealand
Governments and Australian state and territory governments, Canberra ACT, Australia. Available at
www.waterquality.gov.au/anz-guidelines.
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imagery is an average of -0.18 m/year. An ECan beach profile monitoring site (5C52972) is located at
the southern end of the site at Galletys Road. This site has been surveyed since 1977 and has shown
up to 30 m erosion at the 4 m RL contour since monitoring began, with an average trend of erosion
of -0.35 m/year.

The trend of long-term erosion is consistent with the findings of previous studies in the area which
have been completed for the shoreline at other locations to the north and south of the site and is
expected to continue in the future (see Section 2.6 in the Coastal processes assessment report,
Appendix D).

An assessment of the area susceptible to coastal erosion indicates that, with sea level rise, the future
shoreline is expected to erode inland approximately 35 to 57 m by 2130 compared to the 2024
shoreline. The possible changes to the beach morphology through coastal processes indicates that
the majority of waste could be exposed by approximately 2040 (i.e., with 10 m of erosion in ~15
years).

_-Baseline (2022 seaward edge of clay outcrop)

Bevation  Metess

Future coastal erosion

Dwstance - Meters

Figure 2.3: Schematic cross section indicating the estimated areas of coastal erosion in the short, medium and
long term in relation to the landfill material.

The coastal inundation assessment shows that the landfill is exposed to present-day 1% AEP wave
runup. As the waves reach the landfill material during storm events the waves are likely to erode the
beach sediment (which will further expose the waste) and move the waste material across the beach
face and offshore. As the shoreline continues to naturally erode, the profile geometry may change
over time, and this may result in increased coastal inundation of the lowland. With sea level rise, the
frequency and magnitude of the wave runup and overtopping along this section of shoreline is
expected to increase.

2.3 Receptors and exposure pathways

This section identifies the potential receptors for the contamination at the site and the ways that the
receptors may be exposed to the contamination.

23.1 Human receptors and exposure pathways

The section of beach containing the site is used by the public during evenings and weekends for
recreational purposes (e.g., exercising dogs and horses, vehicle access, freedom camping) (as
advised by ECan). Passing recreational users were observed during the 2023 site work, and unless
additional information indicates otherwise, it is assumed that recreational water contact (e.g.
swimming) could also occur though this is expected to be an infrequent activity due to the active
nature of the coast.

Human health standards for soil consider exposure pathways such as dermal contact, ingestion and
inhalation (of dusts and/or volatile compounds). Due to the nature of the coastal beach site and the

Tonkin & Taylor Ltd August 2024
St Andrews Landfill, i , A of R dial Options Job No: 1090476.2000 v0.2
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types of recreational activities expected to occur in the area, exposure to identified contaminants is
likely to be less frequent and of shorter duration than assumed in the derivation of the human
health standards.

Whilst the concentrations of contaminants in landfill materials indicates the risk to human health is
generally low, the presence of ACM at the surface exceeds recreational standards, and maximum
concentrations of lead detected also exceed recreational standards. The current Asbestos in Soil
Guidelines'! require no visible ACM at the surface for any category of land-use, which would require
removal of the visible ACM.

There is a physical risk to human health from sharp/contaminated objects such as shards of glass
and rusted metal protruding from the exposed landfill.

23.2 Ecological receptors and exposure pathways

An ecological opportunities and constraints report has been prepared by T+T and is attached in
Appendix C. On-site ecological receptors identified in the assessment are discussed in this section.

There are several ecological habitat types present at the site including for:

. Lizards — two species of native skinks (classified as ‘Not Threatened’) may be found in the
exotic grassland present above the high tide line.

. Avifauna — two ‘Threatened-Nationally Vulnerable’ bird species were observed at the site as
well as other ‘At Risk-Recovering’ and ‘Not Threatened’ bird species. Potential little
penguin/korora burrows were identified and penguin footprints observed along the coastal
edge of clay outcrop areas.

. Seals — a female New Zealand fur seal was observed resting among driftwood ~300 m north of
the site near the Pareora River mouth. Beach habitat within and surrounding the project site is
recognised as a potential visiting or haul out area for seals (including potentially for New
Zealand sea lions).

. Intertidal/beach habitat - Benthic infauna within the unstable cobble beach substrate of the
project site is expected to be of low diversity, with the frequent exposure of cobbles to high
energy waves. The underlying sand may contain common infauna species such as, but not
limited to, polychaetes, crabs, isopods, amphipods and some shellfish (e.g., pipi).

The terrestrial habitats have been assigned a low ecological value due to general degradation and
dominance with exotic plant species, however, vegetation within the project site has moderate to
high value due to providing habitat for native fauna.

Coastal habitat within the project site (intertidal beach habitat) is largely unmodified, exposed to
high wave energy and dynamic in nature. However, it is not unique within the wider landscape and is
therefore given a moderate ecological value.

On-site ecological receptors can be exposed directly to landfill material site as erosion uncovers
waste. In addition, benthic infauna, and those species consuming benthic infauna are those most
likely to be at risk of impacts from waste discharge and leachate contaminated water in the near-
shore marine environment.

The preliminary site assessment identified that there are contaminants present in landfill material
and in the perched water in contact with the waste at concentrations that exceed default
environmental water quality guidelines for marine aquatic ecosystems. However, the concentrations
of metals that receptors would actually be exposed to is assumed to be lower and caution needs to
be exercised when considering the implications of these exceedances of default/Tier 1 criteria.

11 New Zealand Guidelines for Assessing and Managing Asbestos in Soil, BRANZ, Nov 2017.

Tonkin & Taylor Ltd August 2024
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This is because:

1 The guideline criteria are typically derived for chronic (long term) exposure. Given the high-
energy nature of the coastline at the site where there is frequent sediment movement,
exposure intervals are more likely to be short term and transient, being associated with waste
exposure/discharge events.

2 Significant dilution of contaminants in the waste material will occur as it enters the sea, and
groundwater concentrations would also be similarly diluted. The contaminant concentrations
that environmental receptors may to be exposed to are therefore likely to be orders of
magnitude lower than those detected.

3 While contaminant concentrations in perched water show that total copper, lead, zinc, and
chromium exceed the default ANZG value for 80% marine species protection, the dissolved
concentrations are likely to be significantly lower. Furthermore, a large dilution factor is
expected with mixing in the near-shore marine environment.

4 The exposure of marine/terrestrial ecosystems is assumed to be intermittent and related
primarily to discharge of waste and dilution during either frequent small-scale discharges or
less frequent large-scale erosion events.

5 There is uncertainty regarding the connection between surface water and groundwater at the
site, and while discharge of leachate contaminated water is assumed to be intermittent via
the mechanism of erosion events, it is possible that there is also leaching of perched water to
groundwater through the underlying clay layers.

Further investigation would be needed to understand actual effects of the contaminants present on
ecological receptors.

2.4 Drivers for remediation

The need for remediation of waste at the site is driven by the current and ongoing erosion of waste
onto the beach and into the marine environment where it detracts from the natural and recreational
values of the beach environment and poses a risk to public users of the beach and potentially to the
near-shore marine ecosystems.

Drivers for remediation include:

. ECan has identified an unacceptable (uncontrolled/unconsented) discharge of waste material
into the marine environment (i.e., a non-permitted discharge of contaminants under the
RMA*). In addition, the NZCPS*® includes a duty to avoid, remedy or mitigate adverse effects
in the coastal environment.

. Present (and ongoing) human exposure to contaminated material as waste material is
exposed on the beach.

. Potential for discharges of leachate-contaminated perched water to the marine environment.

3 Remedial objectives

The following draft objectives are proposed:
. Prevent or minimise further discharge of landfill material onto the beach and into the marine
environment.

. Prevent or minimise exposure to public users of the beach to unacceptable levels of
contamination for the recreational land use.

12 Resource Management Act 1991, Version at 5 June 2024,
13 New Zealand Coastal Policy Statement, 2010, Department of Conservation.
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. Prevent or minimise exposure of ecological receptors to unacceptable levels of contamination.
. Mitigate physical hazards to both human and ecological receptors that are not found in the
local natural environment (e.g. sharp objects, unstable slopes and/or entanglement).

. Not undertake remediation or management activities that would significantly change the
beach profile/character of the site, or induce/exacerbate coastal erosion adjacent to the site
(e.g., resulting in edge effects).

. Give consideration to reinstatement of the site to minimise exacerbation of short-term
erosion.

. Maintain safe public access to the foreshore for customary purposes and recreational
activities.

3.1 Treaty Partner and stakeholder views

Placeholder section to be completed following consultation with Treaty Partners and stakeholders,
in particular this section is intended to consider:

. Possible impacts on third party land.

. Mahinga kai, cultural and recreational activities.
. Treaty Partner values and stakeholder values.

4 Remediation options

The ARO process includes preliminary identification of possible remedial options, followed by a
screening process to short-list potentially viable remedial options. An assessment of options is then
undertaken for the short-listed options only.

The selected options below act to break the linkage between the source (landfill waste), the
receptors (people and environment), and the exposure pathways to eliminate or reduce the risk
posed by the exposure of landfill waste identified at the site. Where relevant, the option also
indicates whether reinstatement of the site to a natural form (similar to the beach profile to the
north or south of the site) is considered as part of the particular option.

Timeframes considered for remedial options are aligned with the timeframes used for the coastal
processes assessment. These are:

. Short term — to ~2040.

° Medium term —to ~2070.

. Long term —to ~2130.

4.1 High level planning considerations

Some of the landfill remediation/management options will likely trigger the requirement for
resource consents, depending on the remediation/management option adopted. This includes
options that allow for waste to remain at the site, and options requiring work within the coastal
marine area (CMA).

While outside the current scope of this ARO process, an assessment should be made against the
relevant rules, regulations and provisions, including (but not limited to):

. Canterbury Land and Water Regional Plan (LWRP).

. Regional Coastal Environmental Plan for the Canterbury Region (RCEP).

e Waimate District Plan.

Tonkin & Taylor Ltd August 2024
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9
. Resource Management (National Environmental Standard for Assessing and Managing
Contaminants in Soil to Protect Human Health) Regulations 2011 (NES CS).
. Wildlife Act 1953 — specifically consultation with the Department of Conservation and

application for permits for the salvage and relocation of wildlife may be required for some
remedial options.

. New Zealand Coastal Policy Statement 2010 (NZCPS).

If the preferred remediation option requires resource consent in the CMA area there are also
obligations under the MACA to notify any customary marine title applicant groups and seek the
views of the groups. There are also requirements under the Wildlife Act 1953, as described in the
Ecological Opportunities and Constraints Assessment.

Potential constraints to remedial action posed by ecological considerations, and options for
managing those constraints are discussed in more detail in Appendix C. None of the ecological
constraints would prevent undertaking remedial action for the landfill and, depending upon the
remedial option selected, each constraint could be addressed with a project-specific Environmental
Management Plan (EMP). However, some options may require an application for permits for the
salvage and relocation of wildlife which could take more than 6 months to be processed.
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