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Type of Investigation’

Detailed site
investigation

Defined in regulation 3 of the NESCS as:

An investigation that—

{a) is done by a suitably qualified and experienced
practitioner; and

(b) is done in accordance with the current edition of
Contaminated Land Management Guidelines No.5 - Site
Investigation and Analysis of Soils, Wellington, Ministry
for the Environment; and

(¢) is reported on in accordance with the current edition
of Contaminated Land Management GuidelinesNo.1~
Reporting on Contaminated Sites in New Zealand,
Wellington, Ministry for the Environment; and

(d) resultsin a report that is certified by the practitioner.

A detailed site investigation involves intrusive techniques to collect
field data and soil samples for analytical testing to determine the
concentrations of contaminants of concern.

*Taken from the Users' guide: National Environmental Standard for Assessing and Managing Contaminants in

Soil to Protect Human Health, publ, 04-2012; Ref. ME1092; web ref,

http: mie, n
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Executive Summary

Geo & Hydro - K8 Ltd (GHKS) undertook a Detailed Site Investigation (DSI) on approximately 0.55 ha of
land (the subject site/site) located at 4 Pierce Street, Greytown, with the legal description Sec 123
Maroa District / Pt Lot 4 DP 1187. The council intends to change the use of land from rural to
recreational and develop Open Space and Wheels Park in Greytown.

The site is not listed on Greater Wellington Regional Council (GWRC) Selected Land Use Register
(SLUR) but is close to the former gasworks site. Consequently, there have been concerns raised in
the community about the site given its proximity to the sites listed on the SLUR,

This DSI was carried out in accordance with the current (2021) edition of the National
Environmental Standard for Assessing and Managing Contaminants in Soil to Protect Human
Health (NESCS) and the relevant Contaminated Land Management Guidelines.

Under the NESCS, land is considered to be actually or potentially contaminated if an activity or
industry on the Ministry for the Environment’s Hazardous Activities and Industries List (HAIL: MFE
2011) is more likely than not to have been undertaken on that land. Land-use history is therefore
the trigger for determining whether the land is covered by the NESCS.

Following the above-referenced guidelines, part of the Resource Management Act, the subject site
needs to be assessed as a ‘piece of land’ to be developed. In this particular case, the NESCS is
triggered by the proposed development of the parcel of land via Regs 5(1)(a), 5(6) — changing the
use of a piece of land which includes a probable ‘piece of land’ with a possible HAIL activity (Reg

5(7)).

The DSI has established that the subject site is more likely than not a HAIL site. The conclusion
was made based on the review of the historic aerial photography. The proposed subdivision is
subject to the NESCS due to the following HAIL activities:

* G5-Waste disposal to land - stockpiles of unknown moterils possibly contoining CCA-tregted
(pcicted with lend-bowcf aod

e H- Any land that has been subject to the migration of hazardous substances from adjacent
land in sufficient quantity that it could be a risk to human health or the environment —

gosworks site on the neighbouring lot,

* |- Anyother land that has been subject to the intentional or accidental release of a hazardous
substance in sufficient quantity that it could be a risk to human health or the environment —
imi h - nii rial. I
maintain pasture,

Additional observations and assumptions can be made:

e The subject site was used as a pasture in the past. Potential contaminants could be DDT
or Dieldrin if applied to combat grass grub, and cadmium as a residue from the
superphosphate application.

0% Hydro - KBLtd | Detailed Site Investigation | 4 Pserce Street, Greytown Page 6 of 48 plus 20pp Lab Report



Detailed Site Investigation é.d

Project 10: GRPS-4 DS REC ‘:‘

Geo & Hydro-K8lLid @

e  While the subject site is in proximity to a former gasworks site, there is no direct boundary

between the two sites. The gasworks operation was short-lived and ceased to exist in the

1940s. Furthermore, the subject site has always been separated from the gasworks site

by the shelter belt and a road both of which would have served as protective
barriers/shields from the accidental migration of hazardous substances.,

Given the history of land use, contaminants of potential concern (CoPC) could be:

e heavy metals such as arsenic (As)?, cadmium (Cd) and lead (Pb)
e organo-chlorine pesticides (OCPs), mainly DDT and Dieldrin
e asbestos

Tests results of the samples collected during the intrusive site investigation established one
contaminant of potential concern —lead (Pb] - to be at concentrations above the recreational SCS
set by the NESCS.

Contamination with lead is limited to two targeted samples collected from one of the former
waste piles. Lead contamination is generally associated with lead-based paint. Given the fact that
only two samples showed lead concentration levels above the applicable (recreational) NES SCS,
it is possible that paint flakes as residue from painted wood accumulated in one small area.

Therefore, it can be concluded that the use of the soil in the area of the former waste pile is likely
to pose a risk to human health.

Since the soil contamination onsite exceeds the applicable standard reg. 10(2)(b), the activity is
restricted discretionary under the NESCS,

2 Arsenic is used as an indicator of residues of CCA treated timber and therefore analysis for arsenicis a
surrogate for analyses for arsenic, copper, and chromium.

0% Hydro - KBLtd | Detailed Site Investigation | 4 Pserce Street, Greytown Page 7 of 48 plus 20pp Lab Report
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Introduction

Subject:
Purpose:

Detailed site investigation, recreational land development
To accompany an application for a resource consent, change of land use to
establish/build a wheeler park

The purpose of the NESCS is to “protect human health” and the matters controlled in the NESCS relate
only to the protection of human health.

The fact that an activity or industry appears on the HAIL list does not mean the site will have hazardous
substances present in the land. Each case must be considered on its merits. In applying the list, the
Ministry for the Environment (MfE) recommends to keep in mind that a particular activity is a small
part of a particular industry, with the activity generally localised within larger sites. Therefore, the
possibility of contamination can be limited to a certain area of the site.

The purpose of this Detailed Site Investigation (DSI) is to find out if the soil contamination present
exceeds the applicable standard (Reg. 9(1)(b) or reg. 10(2)(b). If “yes”, the activity is restricted
discretionary under the NESCS; if “no”, the activity is controlled under the NESCS - please refer
to the decision diagram below).

Oeo¥ Hydro

SAwRy ey be sulnedl b St

Stan hare ta sutadliah adether rales i Gyl or mgionel plin
e iegulatant aoghy These covid nclede permiied
Kinty cordran
NES does mat apphy* - I Dhe activity cowennd by Activity n Emcretionnry
— ‘o e NES! Bng 3(20-508) ndec the NLS®
L
, Y-
¥1 2o ) et el
MO i 0o e (overnd by the NES? .
Rrg S(7) S0 neg & Aciwiy in resircted
Halsne " L dincotionary wnder The NLS*
prvienir sy Yo A Getaied siw irerstgaries b
A Ahe enligeer
o esabint ot e on The place of and.
& 10 is e Ul et et & Halaym 4 1. Conduct 3 Setalod wie Yes
WAL e Bog SC7N: seg 00 riligates i per vy ¥
1 I gy v fiady Dt theve Can The 3Ty Comply Wit Komphy aif pevmitied scovity s 1w ok Cptanimatas
il bk o b bt Poamed atindy (asdliess Confilomn fn g 80X present enceed the sppic sble
5w activiny s dere o woder reg 87 1 2. \encity the 299 able andand stand ard? Reg WD or rey
et S The bl s pot reg 2. N
Helsne oy Yo 3 Prepars & mpot e the wis
T Evevigates and yrvde b ~
’ comment autharty. Reg M)
ar rog 0OV :
Adtivity I8 poemattod
woder the NES4 5 Activity n contratied
wader the NLS*

Figure 1 Determining resource consent requirements under the NESCS
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Scope of Work

This DSI is concerned with a piece of land outlined in red on the maps and aerial photographs included
in this report and referred to as the subject site/the site. The work involved preparing and completing
this DSI consisted of the following:

7 desk study

~ review of the historical aerial photographs

7 review of the property and SLUR records

~ review of Greater Wellington Regional Council (GWRC) records

7 interview of the people with knowledge of the site

» site visit/walkover on 26 August 2023

» taking soil samples

» analysis of all samples using an XRF analyser (heavy metals only)

» corroborative analysis of a few samples for heavy metals by Hill laboratories

» analysis of two composite samples for the OCPs by Hill laboratories

» analysis of four samples for asbestos presence/absence by Hill laboratories

» comparing test results with the applicable SCS set by the NESCS and other standards
based on the hierarchy of guideline values

» developing a conceptual site model (CSM)

» risk assessment based on potential sources of contamination, pathways, and receptors

under various future land use scenarios
» conclusions and recommendations

Site Identification

Site owner(s): South Wairarapa District Council (SWDC)

/o —
|

Site address: 4 Pierce Street, Greytown

Geographic coordinates: 41°05'20.67" S 175°26'52.79" E

Authority: South Wairarapa District Council (SWDC)

Legal description: Sec 123 Maroa District / Pt Lot 4 DP 1187

Subject site area: Approximately 0.55 ha

Current land use Rural

NESCS standard: Recreational

Designations/Limitations: None
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Location

Property location is shown on the maps below.

. T P 4
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Figure 2 Property locotion: subject site in red
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Site History

Aerial Photography

The earliest available aerial photograph of the subject site goes back to 1941. Land use appears to
be mostly pastoral overgrown with trees and bushes. The Greytown gasworks is located to the east
of the site separated by the row of trees and the road.

1961 - pastural land use on the NW section, the SW section remains overgrown with bushes; the
gasworks site appears to have been shut down by then.

1974 — the entire subject site is utilised for grazing.

1983 - continuous pastoral land use.

2004 — no change in land use; a possible waste pile is visible in the southern corner,
In 2010, land use remains consistently pastoral; a possible waste pile in the SE corner.

2018 - still mainly a pasture. Possible waste piles along the eastern boundary seem to be overgrown
with weeds, A couple of smaller waste piles can be observed along the western boundary / northern
corner.

Historic aerial photographs are presented in Appendix A,

_— e e
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Council Records

Council is aware of a HAIL activity on the neighbouring property adjacent to the subject site. The site
has been a vacant paddock and based on Councils records, they are not aware of any hazardous
activities onsite.

Possible HAIL Activities
* G5-Waste disposal to land — stockpiles of unknown materiols possibly containing CCA-treated

e H - Any land that has been subject to the migration of hazardous substances from adjacent
land in sufficient quantity that it could be a risk to human health or the environment —

ks abs on the nefghbosirin b

e |- Anyother land that has been subject to the intentional or accidental release of a hazardous
substance in sufficient quantity that it could be a risk to human health or the environment -
ximity to the shed possibly made of asbestos-containing materials and fertilisers used to

maintain pasture,

SLUR Records

The site is not registered on Greater Wellington Regional Council’s (GWRC) Selected Land Use Register
(SLUR). The table below shows the nearby properties registered on the SLUR.

SLUR record No. HAIL Location | Description

Greytown N Waste transfer from 1983, no burial of waste. LOT
Transfer Station SN/0B/042/02 | G5 1 DP 30169 Area 0.891 ha

Barret NE Engineering workshops with metal fabrication,
Engiwering | > /00/013/02 | D LOT 19 DEEDS PLAN 38 Area 0,245 Ha

Greytown sN/08/020/02 | A7 E Greytown Gasworks, PT LOT 14 DEEDS PLAN 38,

Gasworks Area 0,287 Ha

Greytown E

Casidieks SN/08/020/02 | A7 Greytown Gasworks, LOT 1 DP 52628 0,096 Ha
Al, SE Railway Goods shed and WRC depot, LOT 2 DP

WRC Greytown | SN/O8/082/02 A17 50634 Area 0,172 Ha

GeoX Hydro - KBLtd | Detailled Site Inve sigat "ll 2 Pserce Street, Greytown Page 12 of 48 plus 20pp Lab Repoct
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The HAIL sites near the subject site are highlighted in purple on Figure 4.

Figure 4 Subject site in relotion to nearby HAIL sites?

Possibility of Accidental Migration of Hazardous Substances

While the subject site is in proximity to a former gasworks site, there has never been a direct
boundary between the two sites. The gasworks operation was short-lived and ceased to exist over
7 decades ago in the 1940s. Furthermore, the subject site has always been separated from the
gasworks site by the shelter belt and a road both of which would have served as protective
barriers/shields from the accidental migration of hazardous substances.

The possibility of the accidental contamination with VOCs, CN, NH; and BTEX via groundwater is also
highly unlikely as the groundwater flow bypasses the site by flowing parallel to the site as shown on
Figure 6,

Considering the direction of the groundwater flow, any potential contaminants of concern from the
gasworks operation, if present, will not flow towards the site.

It should be further noted that there will be natural biodegradation of the contaminants, if any, over
time. The neighbouring gasworks site has not been in operation for over 70 years, therefore, any
contaminants remaining on the former gasworks site are likely to be stable and immobile.

3 Ref. https://mapping gw govt.nz/GW/GWpublicMap Mobile/?webmap=72ece62d%02edc3b6506136104abbio

GeoX Hydro - KBLtd | Detailled Site Inve sigat !lll‘z Pyerce Street, Greytown Page 13 of 48 plus 20pp Lab Repoct



Detailed Site Investigation é.d
Project 1D: GRPS-4 DS REC “‘

Geo & Hydro -K8 Ltd 9@
Site Conditions and Surrounding Environment

Topography
The subject site is mostly flat.

On-site evidence of contamination

A couple of waste piles were identified in the aerial photographs and confirmed during the site visit
on 26 August 2023.

Surrounding areas

Adjacent properties are in use as follows:

North Commercial/Industrial
East Residential

South Road/Residential
West Recreational/Dog Park

Geology, Hydrology and Soil Profile

The “Wellington™ map (Map 10; 1:250,000) of the Institute of Geological & Nuclear Sciences indicates
that the site is likely to be underlain by “Alluvial fan, scree, and colluvial deposits consisting of poorly
sorted gravels” of the Holocene age (Qla)’. The soil is mapped as 60% Kaiopoif mottied-weathered
fluvial recent soils. The Kaiopoif soils are described as deep (>100 cm), imperfectly drained, silty loam
from the alluvial hard sandstone rock (S-map). The topography and soil type suggest that rainfall
generally soaks into the ground.

The inspection of the scil on site provides the following soil profile:

Top s0il 0 —300 mm — sand, gravel, and cobbles with occasional silt with humus, roots,
medium brown in colour
Sand with some !nvol and cobbles from 300 mm, grey in colour

The site has no wells, however, according to the GWRC maps website, there are 2 wells in the
neighbourhood located within a 100m radius from the site” — see the table below:

Well number / Resource consent Direction from site Distance (m)
BP34/0039 / WAR120159 North west 80m
$26/0536 / null North east 95m

* GNS (2008) Geological Map of New Zealand, sheet 10, Wellington.

* Ref.: https://data-gwrcopendata arceis.com/datasets/wells-and-bores/explore
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Surface water is present in the form of two water races: one to the NE of the site and one to the SW.
Both are part of the Moroa Water Race network® providing irrigation water to the Greytown area,

Figure 5 Subject site” (red square) in refation to Marog Water Race network

The management zone map below shows existing groundwater bores (green squares) and simulated
groundwater flow contours (brown dashed lines). Directions of the groundwater flow are indicated
with the blue arrow. Judging by the arrows®, the groundwater is flowing SW = SWW towards the
Ruamahanga River, by-passing the subject site. The SLUR site to the north of the subject site, the old
transfer station, operated from 1983 and is unlikely to have accepted liquid wastes. In addition, solid
waste is only present at transfer stations for a short period of time. Therefore, likelthood of the nearby
HAIL sites affecting the environmental quality of the subject site is very low.

Figure 6 Subject site in relation to groundwater contours

% The Moroa Race is 240km long and services 8500ha of farmland, which intake water from the Waiohine river,
Ref.: hitps //swdc govt.nz/services/water-races/

” Ref.: httpsi//www topomap co nz/NZTopoMap?y-2&Il--41.082149,175 4464058&;-15

® Ref.: Page 166 of https://www gw govt nz/assets uments/2011/05/Wairarapa-Valley-Groundwater-

.
GAlUAS
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Contaminants of Potential Concern

Based on the information at hand, the following remarks can be made concerning the contaminants
of potential concern within the area of investigation (contaminants tested for are shown in red):

Priority Common use Expected to Reason
Contaminant exceed SCS?
Arsenic Related to CCA-treated wood | Possible If CCA-treated wood was in the
and sheep dipping, orchard waste piles
sprays applied between 1900
and 1970
Boron Timber treatment No No such activity
Cadmium Residue from super Highly unlikely to | Likely limited use of fertilisers
phosphate fertiliser exceed SCS due to non-intensive grazing
Chromium Electroplating, pigments, Highly unlikely to | CCA treated wood with arsenic
treated timber exceed SCS being a more sensitive indicator
Copper Foot-rot bath, organic spray, | No limit under CCA treated wood with arsenic
treated wood NESCS being a more sensitive indicator
Lead Lead-based paint, Possible if wood in the waste piles was
Orchard sprays, Glasshouse painted with lead-based paint
paints
Zink Related to anthropogenic No limit under Tested as part of a standard
influence, corrugated iron NESCS heavy metal suite
Mercury Old pesticides (sheep), No No such activity
industrial
BaP (poly Residue from Creosote, No No such activity onsite, soil
aromatic waste engine oil and burning highly unlikely to be impacted
hydrocarbons) | of waste by the short-lived gasworks site
shut down in the 1940s
DDT Insecticide from the 1950s Highly unlikely to | Could have been used as
and 1960s exceed SCS insecticide when a pasture
Dieldrin Often related to sheep dips Highly unlikely to | Could have been used to control
and grass grubs. exceed SCS grass grubs
PCPs Fungicide, anti-sap-staining No No such activity
agent in timber industry
Dioxins Related to PCP, or formed No No such activity
during low temperature
incineration of plastics
Asbestos Related to asbestos cement Highly unlikely No pieces of asbestos of any
sheets (ACS), corrugated kind observed during the walk-
roofing and friable asbestos over survey, proximity to the
packing and heat insulation, neighbouring shed possibly
made with asbestos containing
materials
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Initial Conceptual Site Model and Risk Assessment

Introduction

A conceptual site model (‘CSM’) is a working hypothesis that looks at potential sources of
contamination within a piece of land, potential routes of exposure (pathways) and sensitive receptors
that could be affected by the source(s) of contamination. The main objective of a CSM is to identify
potential pathways between the known potential contaminant source(s) and the receptor(s). A CSM
is a key decision-making tool to assess the risk to human and environmental health. All three - the
pathways, receptors and sources of contamination - need to be linked for a risk to exist. Remove cne
of the links and no risk exists,

Risk assessment techniques are based on a causal stress-response model in which a contaminant is
transported from a source through a known pathway to a receptor (people, plants, animals).

Source —» Pathway —» Receptor = Risk - Remove one of the links and no risk exists
S@@e —» Pathway —» Receptor = No Risk
Source ——p P“y ~a Receptor = No Risk
Source —» Pathway —» Ré@gtor = No Risk

This concept forms the basis of risk assessment methods that have been developed internationally to
help manage the impacts of contaminated sites.

In developing a CSM for this subject site, sources of potential contamination, potential pathways and
potential receptors have been identified. The CSM will assist in assessing the current human health
and environmental risk associated from past and current activities on the subject site.

Land Use, Soil Contamination, Likelihood of Risk

It has been established that the subject site is more likely than not a HAIL site; therefore, there
could be a potential risk to human health,

Toble 1 Activities, Industries and Hozordous Substonces associated with a piece of lond ro be subdivided

Activity or Description Hazardous Substances likely to
Industry listed be associated with the activity
on the HAIL
G5 Waste disposal- to land - 'W Heavy metals
el -{r
in ith | Ji
H Any land that has been subjo_ct to the n.migntlon? of Heavy metals and Volatile
hazardous substances from adjacent land in sufficient >
Rty that  ould Eaa risk o himan heaith or e | _TPwnic Compounc (VOCs,
pias "Vm e sty B T e or tre | CV, N and BTEX) via
—gasworks site on the neighbouring lot,
NOnne groundwater

GO0 Hydr¢ KBLtd | Detaled Site Inve sLigat --1{ 2 Pserce Street, Greytown Page 17 of 48 plus 20pp Lab Repoet



Detailed Site Investigation é.d
Project 1D: GRPS-4 DS REC “‘

Geo & Hydro -K8 Ltd 9@

Any other land that has been subject to the intentional AsBeitcs and OCHE sich as
or accidental release of a hazardous substance iIn | 5oT and Dieldrin
sufficient quantity that it could be a risk to human
health or the environment — proximity to the shed
1l - in s an
maintai, r

Potential Sources of Contamination
Given the land use history, possible contamination of the subject site can be caused by:

Heavy metals

OCPs mainly DDT and Dieldrin

of VOCs, CN, NH; and BTEX via groundwater

Asbestos

If all sources of potential contamination are found at low concentrations (below the applicable SCS),
then the applicable risk model will be as follows:

) A G D

S“ => Pathway => Receptor = NO Risk

In the above case scenario, no exposure to potential receptors exists and no risk-reducing strategies
are required.

Contamination with VOCs, CN, NH; and BTEX via groundwater is highly unlikely as the gasworks site
was short lived and shut down over 8 decades ago in the 1940s. Furthermore, the groundwater flow
bypasses the site as shown on Figure 6. Since the groundwater flows paralle! to the site, any potential
contaminants of concern from the gasworks operation, if present, will not flow towards the site.

Potential Receptors
Given the location of the proposed development, potential receptors are limited to:

e Future residents/property owners
e Residents of the nearby properties
¢ Groundwater

Potential Pathways

Considering low likelihood of the CoPC to exceed the applicable NES SCS, potential exposure pathways
(such as direct contact, incidental ingestion of contaminants, inhalation of contaminants, leachate to
groundwater and migration by groundwater’) are highly unlikely to exist, the applicable risk model
will be likely as follows:

Source > Pa@@@y > Receptor = NO Risk

? See groundwater flow directions on Figure 6: the groundwater flows parallel with the site, therefore potential
contaminants from the gasworks operation, if present, will not flow towards the site,
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Soil Sampling and Analysis

The objectives of the soil sampling and analysis plan are to test for specific (most likely) potential
contaminants of concern. In this process, the planned analyses should:

- prove homogeneity of the soil
- verify contamination levels
- check the hotspots

Soil Sampling Methodology

Since a few hotspots were identified, the sampling strategy for the site was a combination of two
approaches: systematic and targeted.

The systematic approach was adopted by sampling on a grid. The positions of the gridlines are based on
the observations of the historic aerial photographs.

The targeted approach was based on the observations of possible waste piles in historic aerial
photographs.

All soil samples were collected at a depth of 0— 150 mm. The sampling tool was cleaned between each
sample point. Nitrile gloves were worn during sampling. The sampling containers (pots) were provided
by an accredited laboratory.

The site investigation was designed in general accordance with the Ministry for the Environment
“Contaminated Land Management Guidelines No.5: Site Investigation and Analysis of Soils”.

Sample Selection for Analysis

Grid Samples

Grid-based samples were collected from the grids as shown on Figure 7. All samples were analysed for
heavy metals using the XRF analyser (see Appendix B for use). Samples from the points with a blue
circle were sent to an accredited laboratory for the corroborative heavy metal analysis. These samples
sre A3, BS5,C2,E1, F2 and G4,

The Organochlorine Pesticides (OCPs), such as DDT and Dieldrin were expected to be present
homogeneously and at low concentrations. One composite sample'® was analysed to establish the
contamination levels of the aforementioned chemicals. The composite consisted of four samples
collected from the points with a green square. The selected samples are AS, B1, E3 and F1.

The two asbestos (ASB) samples were collected from the grid points G1 and G2 in proximity to the
shed possibly clad with ACM. They are indicated with the red squares.

Heavy Metals (HM) A3, B5,C2,E]1, F2 and G4
OCPs A5, Bl,E3 and F1
ASB Gl and G2

¥Compositing was carried out by the Hill Laboratories Ltd.
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Laboratory testing for:
) Heavy metals
g ocp
Asbestos

Figure 7 Grid-based sampling plon

Targeted Samples

Targeted samples were taken from the areas with a raised surface likely caused by waste deposited
on the surface. The location of the targeted samples is shown on Figure 8. All samples were tested for
heavy metals using the XRF analyser. The following targeted samples were sent to an accredited
laboratory for the corroborative analysis:

Heavy Metals (HM) T3and 15
OCPs 12,76, T9 and T12
ASB T4and 77
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ol Laboratory testing for:

© Heavy metals
L ocp
D Asbestos

Figure 8 Targeted sampling plon

XRF QA/QC

To assure the quality of field testing, the XRF analyser was calibrated by using a soil standard reference
material prepared by the National Institute of Standards and Technology (NIST). A blank sample was
also tested three times. The results presented below compare well with the standardised test results.

As Pb
NIST2711A (standard) 111 1378 mg/kg
NIST2711A (tested 31-8-2023) 113 1423 mg/kg
NIST2711A (tested 31-8-2023) 116 1412 mg/kg
NIST2711A (tested 31-8-2023) 104 1372 mg/kg
BLANK (standard) 0 0 mg/kg
BLANK (tested 31-8-2023) 0 1 mg/kg
BLANK (tested 31-8-2023) 2 2 mg/kg
BLANK (tested 31-8-2023) 1 0 mg/kg
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QA/QC of Soil Screening and Laboratory Analysis

To check the contaminant concentration in the topsoil on site and the validity of the hypothesis that the
contaminants of potential concern are homogeneously distributed in the soil, the following samples of
the topsoil (0 = 150 mm) were collected:

Grid based Targeted Total
Samples 35 13 48
XRF analyses 105 39 144

All samples were analysed for heavy metals using the X-Ray Fluorescence (XRF) analyser for screening
purposes. Comparative studies have shown test results conducted by the XRF to be within 5 = 10% of
those conducted by the laboratory analysis'’. Each sample was analysed three times to check the
homogeneity of the collected samples. A total of 144 analyses were completed using the XRF analyser,
The XRF test results of each sample are presented in Appendix C.

The use of XRF analyser is incorporated in the NESCS by reference. According to the NESCS,
approximately one in 10-20 samples should be sent to a certified laboratory for the corroborative
analysis. In our case, approximately every sixth sample was sent to the Hill Laboratory to corroborate
the XRF test results. The XRF results have been adjusted using the correlation between the laboratory
results and the average XRF for As, Pb and Zn. The correlation graphs are provided in Appendix C,

External laboratory QA/QC reports were obtained from the Hill Laboratories Ltd. and reviewed to assess
the quality of the reported data. The reports are provided as part of Appendix G, A review of the quality
assurance report showed the following key findings:

e All method blank analyses returned concentrations below the laboratory detection limits

e All laboratory QC samples resulted in concentrations within the known limits of uncertainty

Based on this review, the analytical data was considered representative of the site conditions and
suitable for interpretation.

HUS EPA (2006) ‘Field Portable X-Ray Fluorescence Spectroscopy -
http://www.epa gov/osw/hazard/testmethods/sw846/pdfs/6200.pdf (downloaded 22-2-13)
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Interpretation of Results

Arsenic and Lead

Test resuits for arsenic are below the recreational NES SCS of 80 mg/kg d.w.

Test results for lead are above the recreational NES SCS of 880 mg/kg d.w. in two targeted samples,
T3 and T5.

Zinc, Copper, Chromium and Nickel

Under the NESCS, there is no limit for Zinc, Copper, Nickel, and Chromium |lI. Recreational NES SCS for
Chromium VI is 2700 mg/kg. All eight individual test results are well below the latter concentration.

The Australian NEPM standard for Zinc is 30000 mg/kg. All individual test results are well below this
concentration,

The Australian NEPM standard for Nickel is 1200 mg/kg. All individual test results are well below this
concentration.

Cadmium

The XRF analyser is not sensitive to cadmium because the NESCS soil contaminant standards are low.
The laboratory resulits are all below the applicable NES SCS of 400mg/kg.

T i Il
Median 0.41
Average 0.85
Standard Deviation 0.83
Samples Size 8
Confidence Coefficient 1.96
Margin of Error 0.57
UCL 95 % 1.42
LCL95 % 0.27
Max 2.70
Min 0.24
Range 2.46

Organochlorine Pesticides (OCPs)

Two composite samples were analysed for the Organochlorine Pesticides (OCPs), DDT and Dieldrin
have the highest likelihood of being present in the soil, therefore, they are discussed individually
below. The composite samples represent the top soil (0 — 150 mm) and is made from sub-sampling
samples by the Hill Laboratories:

e Grid Composite: AS, B1,E3 and F1
e Targeted Composite: T2, 76, T9 and T12
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SDDT

DDT is the generic name for a group of DDT-like pesticides such as DDT, DDD and DDE, all of which are
produced together and often found in s0ils consequently. Usually their break-down cycle is as follows:
DDT = DDD > DDE. These types of chemicals have a half-life ranging from 5 to 30 years'.

The maximum level for all DDT-like chemicals combined is set by the NESCS at 400 mg/kg for
recreational land uses. Four samples were used for each composite and compared against the
applicable NESCS for DDT divided by 4. The 3DDT concentration found by the laboratory is < 0.11 and
< 0.09mg/kg, respectively, which is well below the composite guideline of 100 mg/kg. None of the
subsamples exceeds the applicable NESCS soil quality standard.

Dieldrin

In the composite samples taken at 4 positions each, Dieldrin is found below the detection limit of <
0.018 and < 0.014 mg/kg, respectively, - well below the recreational NES SCS for a composite sample
made from 4 samples, which is 70 mg/kg divided by 4 = 17.5mg/kg.

Asbestos

Four samples were collected and sent to the accredited laboratory for the presence/absence test.
Two grid samples were taken close to potentially asbestos containing sheds located just across
the property boundary (G1 and G2), and two targeted samples in waste piles with the most non-
soil particles (T4 and T7). NO asbestos was found in any of the samples.

Full laboratory test results are included with the report in Appendix G.

Sample Analysis Conclusion

Concentrations of all but one site-specific potential contaminants of concern analysed for the purpose
of this DSI report are below the SCS provided in the NESCS guidelines for the recreational land use.

Lead concentrations are above the applicable standard in two targeted samples collected from the
one of the waste piles.

Phitp:fwww atsdr cdc gov/toxprofiles/tp35 pdf
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Updated Conceptual Site Model and Risk Assessment

The Conceptual Site Model (CSM) is an iterative process, ‘living representation’ of a site that
summarizes and helps visualise and understand available information, The CSM is updated when new
information comes available such as test results of the collected samples.

Since concentrations of one site-specific contaminant of potential concern (Pb) analysed for the
purpose of this DSI are above the SCS provided in the NESCS guidelines for the recreational land use,
it can be concluded that there is a “source” of contamination limited to one specific area that can pose
a risk to human health,

Therefore, in our professional opinions, test results confirmed the following risk assessment model:

Source <> Pathway > Receptor = Risk

As to the possible run-off of contaminated sediment, the subject site is mainly flat thus making run-
off of contaminated sediment from the small area, unlikely.

Groundwater is not expected to be affected as the heavy metal contamination is most likely the result
of paint flakes. Lead (Pb) in paint flakes hardly dissolve, remain in the soil, and generally do not leach
to the groundwater.

However, given the fact that the small area is contaminated with lead, exposure to potential receptors
exists and risk-reducing strategies will be required.

The risk-reducing strategies can be, but not limited to:

e Soil disposal and replacement

e Soil blending

e Capping

e Acombination of strategies
DSI CONCLUSION

Of all site-specific CoPC, test results for lead (Pb) are above the applicable SCS set by the NESCS for
recreational soils in two targeted samples. This allows us to conclude that the soil onsite limited to
one area is likely to pose a risk to human health, Since the soil contamination exceeds the
applicable standard reg. 10(2)(b), the activity is restricted discretionary under the NESCS.

RECOMMENDATIONS

Waste piles are generally highly heterogeneous. With only two targeted samples exceeding the
applicable standard, it may be excessively expensive to produce a Remedial Action Plan (RAP) for
an extremely limited area of contamination. A more pragmatic approach would be to remove the
waste while testing the surface soil during the removal process to ensure all contaminated
material has been removed and issue a final DSI report certifying the site meets recreational NES
SCS.
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Report Limitations

This report describes the site investigation processes and data collection provided by a third party and
interpretation of all data combined. Conclusions of this report are specific to this property only, and
are valid for the purpose it was requested. The report is also valid only in its original form and must
be reproduced in its entirety. Geo & Hydro — K8 Ltd has not independently verified the provided
information and has relied upon it being accurate and sufficient for use by Geo & Hydro —~ K8 Ltd. While
this report has been compiled very carefully, to the extent that its conclusions are based on data
analysis made available by a third party, no responsibility or liability is accepted for the consequences
arising from 1) erronecus and/or omitted data, 2) property areas not analysed, 3) factors and/or data
intentionally or unintentionally made unavailable to Geo & Hydro -~ K8 Ltd., 4) factors and/or data Geo
& Hydro — K8 Ltd could not ascertain by reasonable inquiry in the ordinary course of investigation.
Anyone who relies on this report other than SWDC does so at his/her own risk.

SQEP Sign-off Statement

This DSI has been prepared by a Suitably Qualified and Experienced Practitioner (SQEP) as required by
the NESCS, Drs. Ben Keet has over 35 years of experience in contaminated land assessment,
remediation and validation and is a Certified Environmental Practitioner in Contaminated Sites
through the CEnvP accreditation scheme. A CV/Bio is appended to this report.
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SQEP Certification of Report

DETAILED SITE INVESTIGATION CERTIFYING STATEMENT
|, Drs. Ben Keet of Geo & Hydro — K8 Limited, certify that:

1. this detailed site investigation meets the requirements of the Resource Management
(National Environmental Standard for Assessing and Managing Contaminants in Soil to
Protect Human Health) Regulations 2011 (the NESCS) because it has been:

a. done by a suitably qualified and experienced practitioner, and

b. done in accordance with the current edition of Contaminated land maonagement
guidelines No 5 — Site investigation and analysis of soils, and

c. reported on in accordance with the current edition of Contaminated land management
guidelines No 1 — Reporting on contaminated sites in New Zealand, and

d. the report is certified by a suitably qualified and experienced practitioner.

2. This detailed site investigation concludes that contamination does exceed the applicable
standard in Regulation 7 of the Resource Management (National Environmental Standard for
Assessing and Managing Contaminants in Soil to Protect Human Health) Regulations

Evidence of the qualifications and experience of the suitably qualified and experienced
practitioner(s) who have done this investigation and certified this report is appended to this
detailed site investigation report,

Signed and dated:

Drs. Ben Keet

Date: 22 September 2023
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Appendix A: Historic Aerial Photographs
The earliest available aerial photograph of the subject site goes back to 1941, Land use appears to

be pastoral overgrown with bushes. The Greytown gasworks is located to the east of the site
separated by the row of trees and the road.

Figure 9 Aerial photograph 1941

O
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1961 - pastural land use on the NW section, the SW section remains overgrown with bushes; the
gasworks site appears to have been shut down by then,

Figure 10 Aerial photogroph 1961
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1974 - the entire subject site is utilised for grazing

Figure 11 Aerial photograph 1974
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1983 - continuous pastoral land use

Figure 12 Aerial photogroph 1983
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2004 - no change in land use; a possible waste pile is visible in the southern corner

Figure 13 Aeral photogroph 2004
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In 2010, land use remains consistently pastoral; a possible waste pile in the SE corner

Figure 14 Aerial photogroph 2010
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2018 - still mainly a pasture. Possible waste piles along the eastern boundary seem to be overgrown
with weeds. A couple of smaller waste piles can be observed along the western boundary / northern
corner.

Figure 15 Aerial photogroph 2018

Geo¥ Hydro - KBLtd | Detailed Site Investigats i | 4 Pierce Street, Greytown Page 35 of 48 plus 20pp Lab Repoets



Detailed Site Investigation é.d
Project ID: GRPS-4 DSI REC “‘

Geo & Hydro-K8 Lid 9@
Appendix B: Use of an X-Ray Fluorescence (XRF) Analyser

Comparison with Laboratory Results

Field XRF analysis yields a ‘wet weight' (w.w.) result, i.e., a sample ‘diluted’ with water, Laboratory
results and guideline standards are given as dry weight (d.w.), also called dry matter (d.m.)
concentrations. Therefore, results from the XRF analysis must be corrected by the percentage of soil
moisture in order to be compared with the guideline values and laboratory results. The soil moisture
content of the samples nearest to those analysed in the lab is used. All results in the report are
corrected for soil moisture (as the laboratory does) and are given in mg/kg d.w.

The difference between laboratory results and those obtained from the XRF analysis is that the XRF
analyses a small near surface area of the sample, whereas a smaoll volume of the sample will be
extracted for laboratory analysis (2 gram). Sample heterogeneity is accounted for by analysing the
sample at least three times at various positions (different places in the sample bags) and if needed
determining an average concentration. In the laboratory, the sample is mechanically mixed and
sieved (2 mm) before the sub-sample is taken. For example, larger paint flakes are omitted in
laboratory analysis, but the XRF results would be higher if the flakes are close to the surface in the
sample. On the other hand, the XRF results are moderated by the air gaps often associated with flat
grains such as paint fiakes effectively diluting the sample, which in turn reduces the concentration
read on the instrument,

Consequently, consistent compaction of each sample is important as the more soil grains are present
in the near surface area in front of the XRF analyser’s X-ray window; the more fluorescence
generated and emitted back to the detector and the higher the concentration read. When using the
XRF on-site in an in-situ mode, care should be taken while analysing soil which was either not yet
excavated or when measuring a loose sample like on a mixed pile of soil, selecting a well compacted
area, like a spot inside the wheel tracks of earthmoving machinery, to gain consistent readings.
When analysing soil in bags or in the field care has been taken to compress each bag or sample
before analysis to obtain similar compaction for each bag / sample analysed. Asthere is most likely
not 95% compaction everywhere in the bag, some variability can be expected.

International Use of XRF

The United Stated Environmental Protection Agency has produced a number of guidelines and
method statements for the use of XRF devices. In the USA, portable XRF devices are used in the field
for initial site characterisation and the identification of contamination patterns, as well as to make
informed decisions on sample selection for further analysis. Method Statement 6200 has been
published by the EPA under the Resource Conservation and Recovery Act (RCRA) to provide guidance

and regulation for field-portable XRF analysis (www.epa.gov).
The EPA methods are referenced in the NESCS.
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Appendix C: XRF Test Results

SAMPLE ID As Adj Cr Adj Cu Adj Pb Adj Ni Adj Zn Adj
in mg/kg d.w. As, Pb & Zn adjusted using correlation with lab - others using s.m.%
Al 5 53 32 26 24 9%
Al 6 %0 24 26 1 10
Al 10 48 24 28 11 77
A2 2 44 19 22 31 90
A2 3 50 19 19 16 83
A2 5 29 15 16 29 79
A3 3 18 8 17 15 57
A3 4 31 8 20 8 46
A3 4 16 1 7 10 63
Ad 3 24 19 4 18 46
A 3 32 24 5 19 65
Ad 4 10 29 9 19 55
AS 5 a2 8 3 31 52
A5 2 32 19 8 31 67
A5 2 31 11 8 10 50
B1 2 56 27 21 13 65
B1 2 21 32 16 13 50
B1 3 18 18 19 13 52
B2 3 29 24 12 13 50
B2 2 8 23 8 19 a4
B2 5 15 15 6 6 a4
B3 7 34 13 8 10 52
B3 3 11 21 6 24 56
B3 2 50 18 12 16 48
B4 2 27 24 3 8 49
B4 3 34 50 5 16 46
B4 2 42 27 3 18 57
85 4 23 13 20 18 62
8BS 6 16 8 17 13 61
BS 3 13 11 21 16 57
a1l 5 26 50 25 24 75
(&} 3 13 23 22 31 66
a 3 10 19 22 35 68
Q 4 11 15 30 3 89
Q 2 40 10 25 3 96
Q 4 23 11 28 6 92
a3 4 2 18 6 21 50
a 4 40 24 8 10 50
a 2 18 27 13 24 55
ca 3 50 35 16 35 91
ca 3 23 23 9 15 61
ca 2 a7 50 12 21 73
(&) 3 35 2 3 16 58
(&) 5 27 21 9 11 68
(& 4 55 24 25 5 92
NES SCS Recreational 80 2700 Cr(V1) no limit 880 n/a n/a
NEPM Recreational C 300 300 17000 600 1200 30000
PCB Medium 238 11.76 11.23 711 6.24 23.61
PCB UCL9S 997 56.88 48.14 2583 3515 97.97
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Table (Cont.)
SAMPLE ID As Adj Cr Adj Cu Adj Pb Adj Ni Adj Zn Adj
in mg/kg d.w. As, Pb & Zn adjusted using correlation with lab - others using s.m.%
D1 3 29 19 37 24 63
D1 2 31 27 39 29 68
D1 5 53 29 24 57
D2 4 48 18 11 23 66
D2 4 18 35 7 24 58
D2 5 29 19 7 24 52
D3 2 19 13 6 21 51
D3 3 13 18 6 10 55
D3 2 13 32 11 6 57
D4 5 34 23 7 15 52
D4 3 32 23 13 18 57
D4 2 15 23 12 8 52
D5 2 35 24 20 10 97
D5 4 15 19 12 6 114
D5 2 31 24 6 15 o6
El 7 24 24 75 13 84
El 5 29 23 85 15 85
El 4 18 19 77 13 84
E2 3 13 18 60 16 73
E2 2 40 11 62 18 79
E2 2 23 6 63 23 91
E3 2 18 8 62 15 ) |
E3 2 ER) 35 49 16 86
E3 2 37 29 58 31 92
E4 2 58 18 21 16 9
E4 5 31 10 19 29 72
E4 2 18 23 13 6 77
ES 6 27 13 16 8 n
ES 2 a5 13 21 10 63
ES 2 24 32 26 15 72
F1 5 40 21 16 24 86
F1 2 39 23 35 3 66
F1 5 16 24 30 19 62
F2 6 21 45 497 21 156
F2 6 24 55 516 8 207
F2 7 23 47 572 23 194
F3 2 11 23 13 6 156
F3 2 15 24 56 24 193
F3 2 39 15 43 11 152
F4 2 47 8 21 5 3n
Fa 2 a4 15 227 19 317
F4 2 13 23 205 21 353
F5 7 50 15 30 3 110
F5 2 45 32 33 5 9%
F5 3 37 23 3 35 117
NES SCS Recreational 80 2700 Cr(V1) no limit 880 n/a n/a
NEPM Recreational C 300 300 17000 600 1200 30000
PCB Medium 238 11.76 11.23 711 6.24 23.61
PCB UCL9S 997 56.88 48.14 2583 35.15 97.97
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Table (Cont.)
SAMPLE ID As Adj Cr Adj Cu Adj Pb Adj Ni Adj Zn Adj
in mg/kg d.w. As, Pb & Zn adjusted using correlation with lab - others using s.m.%
G1 4 58 1 54 35 79
Gl 6 60 19 43 15 84
G1 4 47 10 51 11 80
G2 9 18 24 213 23 291
G2 2 55 24 231 15 285
G2 6 19 18 101 19 170
G3 6 a5 23 137 19 131
G3 5 15 29 103 5 106
G3 2 52 34 236 15 154
G4 5 19 37 172 11 282
G4 6 35 21 194 21 341
GA 7 24 8 187 31 288
G5 2 47 10 24 35 95
G5 5 23 27 29 13 118
GS 9 60 35 29 13 126
T 9 47 24 8 35 61
m 2 48 8 13 24 54
mn 4 27 5 12 10 n
12 7 a8 8 13 31 83
2 5 21 10 17 8 78
n 5 a7 8 16 1 78
13 10 39 248 1161 21 1206
13 14 M 503 812 26 1499
3 12 26 263 1224 18 1465
T4 10 48 131 291 13 315
T4 9 32 111 240 29 274
T4 6 15 27 226 1 242
15 7 37 76 914 15 609
s 6 31 63 1075 16 545
5 6 35 87 931 19 572
6 2 27 19 170 24 124
T6 7 55 18 197 6 177
16 14 34 16 202 23 170
17 10 29 24 97 13 468
7 7 29 84 11 447
17 10 27 11 89 18 437
18 4 34 23 17 21 72
18 5 27 5 13 11 80
8 5 55 23 19 19 %0
19 5 92 13 17 29 81
19 4 61 24 21 18 80
T 1 23 6 17 24 89
T10 5 42 5 24 21 91
T10 8 44 6 20 16 86
T10 2 56 13 20 23 78
NES SCS Recreational 80 2700 Cr(V1) no limit 880 n/a n/a
NEPM Recreational C 300 300 17000 600 1200 30000
PCB Medium 238 11.76 11.23 7.11 6.24 23.61
PCB UCL9S 997 56.88 48.14 2583 3515 97.97
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Table (Cont.)
SAMPLE ID As Adj Cr Adj Cu Adj Pb Adj Ni Adj Zn Adj
in mg/kg d.w. As, Pb & Zn adjusted using correlation with lab - others using s.m.%
m 7 24 13 16 31 80
i 14 53 50 11 16 %0
mm 4 48 13 19 35 81
12 3 23 10 9 24 55
T12 4 44 35 3 11 58
T2 4 19 24 3 23 48
T3 3 24 18 1 24 54
113 2 26 18 9 10 66
T13 2 50 10 9 24 51
NES SCS Recreational 80 2700 Cr(VI) no limit 880 n/a n/a
NEPM Recreational C 300 300 17000 600 1200 30000
PCB Medium 238 11.76 11.23 711 6.24 2361
PCB UCL95 997 56.88 48.14 2583 35.15 97.97

Note: Test results highlighted in red are above the applicable NES SCS. Under the NESCS, chromium
(111} has ‘no limit’, therefore, chromium (VI) is used as the most stringent standard.
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Correlation graphs presented below are based on the XRF analyser vs laboratory test results of the
three of the heavy metals (As, Pb and Zn) with the highest concentrations, Concentrations of
chromium, copper and nickel are too low and too homogeneous to provide a good correlation line.
Concentrations detected by the XRF analyses were adjusted using the soil moisture percentage to be
comparable with the laboratory results

Correlation As Lab vs XRF
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Appendix D: Current Soil Standards

The NESCS was set forth in January 2012, CLMG No. 1 and No. 5 were revised on 1 July 2021, MfE
CLMG No. 1¥ requires to establish a site specific/appropriate standard. Recreational SCS indicated
with the red arrows in the tables below was chosen for this site based on the future property zoning.

Table2: Summary of soil contaminant values for inorganic substances (mg/kg)

Arsenic | Boron' | Cadmium | Chromium' | Copper' |Inorganic | Inorganic
(o 5 lead | mercury
mn v compounds’
Rural residential / Westyle | 17 | ML 08 | m | 200 N 180 200
block 25% produce
Residential 10% produce 20 NL 3 NL 460 NL 210 k) l1)
High-density residental 45 NL 230 NL 1,500 NL 500 1.000
Recreational 80 NL 400 NL 2700 NL 880 1,800 -
Commercial / industrial 70 NL 1,300 NL | 6300 NL | 3300 4,200
outdoor worker /
mantenance

1 SCVs for boron, chromeum Il and copper are much grealer than the sall concenbraion af which plant health wil be sfected. Plart and olher
envicormental eflects may need 10 be considensd separalely

2 Detactt vadue is for p 5. Soo Appendix 1 of the Methodobgy Repord™ for SCVs af other sof p values

3 The norganic mercury SCV does not apply 10 slemental (pure) mescury.

4 Derived value replaced with 59" percentie of national dataset of background concentrations as descrded n e Methodobgy Report
Nol:  NL ~ No Limit. Dervod value excoeds 10,000 mgky

Table3: Summary of soil contaminant values for organic compounds (mg/kg unless shown

otherwise)

Scenario BaP' DOT | Dieldrin® | PCP’ Dioxin (pg'kg TEQ)*
(mghg) | (mgkg) | (mghg) (mgkg) o It o

Rural residential / destyle block 6 45 11 55 012 009
25% produce
Residential 10% produce 10 70 286 55 0.15 0.12
High-density ressdersal 2 40 45 110 035 033
Recreational & 400 70 150 060 052 —
Commercial / industrial outdoor 35 1,000 160 350 14 12
worker [ mamienance
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Australian NEPM guidelines are used for contaminants not listed in the NZ NES.

Oeo¥ Hydro

Table 1A(1) Health investigation levels for soil contaminants
Health-bascd investigation hdtw
Commercial/
Chemical Residential' A | Residential' B | Recreational' C | industrial' D
Metals and luorp-lﬂ
Arsenic’ 100 500 300 3 000
Beryllium o0 % 90 500
Boron 4500 40 000 20 000 300 000
Cadmium 20 150 90 900
Chromium (V1) 100 500 300 3600
Cobalt 100 00 300 4000
Copper 6000 30 000 17 000 240 000
Lead’ 300 1200 600 1 500
Manganese 3800 14 000 19 000 60 D00
Mercury
(inorganic)’ 40 120 80 730
Methyl mercury® 10 30 13 180
Nickel 400 1200 1200 6 000
Selenium 200 1400 700 10 000
Zinc 7400 60 D) 30 000 200 000
Cyanide (free) 250 300 240 1 500
Polyeyelic Aromatic Hydrocarbons (PAHs)
Carcinogensc
PAHs
(as BaP TEQ)" 3 4 3 40
Total PAHs' 300 400 300 4000
Phenols
Phenol 3000 45 000 40 000 240 000
Pentachlorophenol 100 130 120 660
Cresols 400 4 700 4 000 25 000
Organochlorine Pesticides
DDT-DDE<DDD 240 o0 400 3600
Aldnn and diekdnn 6 10 10 45
Chlordane 50 90 70 530
Endosulfan 270 400 340 2000
Endrin 10 20 20 100
Heptachior 6 10 10 50
HCB 10 15 10 §0
Methoxychlor 300 500 400 2500
Mirex 10 20 20 100
Toxaphene 20 30 30 160
Herbicides
24.5-T 600 900 300 5000
24D 900 1600 1300 9000
MCPA 600 Rl 800 S000
Schede B 1 - Guiceine on Fvestigaton Leves Lor $o8 and Groundvaler )

Fodorad Ruygmder of Legivisteve lusoueserm F20) MOOT88

orce Street, Greytown
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Health-based investigation Int‘-dlg)
Commercial'
Chemical Residential' A | Residential' B | Recreational' € | industrial' D
MCPB o0 YO0 300 S000
Mecoprop 600 $00 800 5000
Picloram 4500 6600 $700 35000
Other Pesticides
Atrasine 320 470 400 2500
Chlorpynifos 160 340 230 2000
Bifenthrin 00 840 730 4500
Other Organics
PCBs' 1 1 I 7
PBDE Flame
Retardants
(Br1-Br9) 1 2 2 10
Notes:

(1) Generic land usos a0 describad in detail in Schodule BT Section 3

HIL A - Roadentaal with garden/sccessible sl (home grown prodece < 1076 frnt and vegetable intake (mo poaltry),
also imchudes childcare contros, preschools and pomary schools

HILR - R | opportuntios for soil sccess; mcludes dwellings with fully sad pereranently paved
yard space such as high-nse buildngs and aparments

HIL C - Pudlic open space such as parks, playgrounds, playing flelds (e.g ovals), secondary schools and footpatho. This
Joes oot include sadeveloped puldic opes space where the potential fe exposure is lower sad where o siteapecific
asersumod may by moe appeoprate.

HIL D - Commercal industrial, inchudes promises sach an shops, offices, factones and industrial sies.

(21 Arsemsc: HIL sasases 707 ol beoavalabelity, Site-specific bioavailability may be importat snd shoald b considered
where sppeoprate (refir Schodule BT).

(31 Lead HIL is based on blood lead models (ITFUBK for HILs A, B and C and adudt lead modd foe HIL D where 500 ol
beowrailabnlity Sas boom coossdand. Site-specific Moavarkabulity may be isportant and should e comsidered where

dontial with

appeoprate
(%) Methyl mercury: wsesament of methyl meecary shoald ooly occur where there is evidence of its potential sousce. It may
he associated with snorgamic merscury and ssaorobee micCroorpansem actvily i agquatic om ts. In adbtion the

reliabiliny and qualey of saspling analyns should be consadered.

(5) Flemontal mercury: HIL does mot addross elemeatal mercury. A uitespecific assossment should be considerad of
clemental mercary s present, or suspectod 10 be present,

(6) Carcmogenc PAH HIL = based oa the 8 carcnogenic PAHs aad their TEFs (potency relative 10 Bia)?) adopied by

COME 2008 (refer Schedale B7) The Bla)P! TEQ is calcelated by multiplyng the concentraton of cach carcinogesse
PAH e the sanple by its B(a)? TEF, given below, md sumsmeeg these peoducts.

PAH species TEF PAH species TEF
Benzo(ajanthracene 0.1 | Benzo(g hi)perylene 0.0
Benzo(a)pyrene 1 Chrysene 0m
Benzo(b*)fluoranthene 0.1 Dibenz{a,hjanthracene 1
Benzo(k)fluoranthene 0.1 Indeno(1,2.3.c.d)pyrene 0.1

Where the B(a)® ocours in btemnen fragments ot s relatvely immobile and does not represcet a sigeeficant heakh sk

Schede B 1 - Dusdebon o0 westpgetion Lavels for S0l end Groumdwaler
Fadersl Ropater of Logiskene Instaments 200 30008
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Appendix E: Site Photographs

Site overview at grid point Al

— -
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At grid point G1 an attempt was made to try to obtain a groundwater sample. However, groundwater
appeared to be too deep for the small excavator and the soil too stony,
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Appendix F: Brief Biography - Ben Keet

Drs. Ben Keet MBA, SQEP(NESCL), FRSC, MRSNZ
Senior Environmental Auditor
Certified General CEnvP and Site Contamination Specialist (CEnvP SC)

Ben studied Physics and Hydrogeology in Amsterdam. He holds 1st dass Honours Doctoral Degree in
Hydrogeology specialising in Isotope Hydrochemistry. He is a Fellow of the Royal Society of Chemistry
(which requires 15 years of significant contributions to the field of chemistry), a Member of the Royal
Society of NZ and a full member of the Institute of Directors NZ. In February 2016, Ben completed an
Executive MBA at Massey University with his final thesis on the National Economic Impact of Lead
Contamination in the Home Environment. Ben holds the General Certified Environmental Practitioner
(CEnvP) certificate number 1098 and the Site Contamination Specialist (CEnvP SC) certificate number
$C40078.

Experience;
5 years of teaching groundwater modelling and medical physics at the Free University, Amsterdam.
5 years of petroleum reservoir management with Shell International.

35+ years of experience in contaminated land management; directly overseeing S000+ projects in 10
different countries, including NZ; investigating 70% of ofl terminals in the ports of NZ, numerous Carter
Holt Timber treatment sites and the first investigation of the Mapua FFC site.

Between '88 - '91, Ben oversaw remediation projects of six major and numerous small petroleum
contaminated sites. He was in charge of four start-up offices in Australia with over 800 service station
assessment and remedial projects throughout Australia including the remediation of the Sydney Airport's
largest underground kerosene spill (>1 million litres).

Between '94 - '04 Ben was one of the four Accredited Environmental Auditors in the Grand Duche of
Luxembourg. He managed the Luxembourg International Airport environmental audit that encompassed
the investigation and remediation of a deep groundwater aquifer.

During Ben's carrier, some of his responsibilities included investigating, pilot testing, designing and
implementing novel remediation techniques on multiple defence properties, mainly air force bases, in
Europe and US, and a variety of chemical plants of AKZO Nobel, DOW, Sika, Philips, etc.

Since 1995 Ben has conducted over 1000 site assessments and participated in over 400 complex in-situ
biological remedial programs. Ben holds several patents in the field of environmental engineering and
sustainability.

Since 2005 Ben carries out peer reviewing and audit reports for district councils in New Zealand, such as
Horowhenua, Gisborne and South Wairarapa DC. He also carried out peer reviews and validation studies for
several reglonal coundils, inchuding the Waikato and Greater Wellington Regional Councils,

Ben was one of the first to introduce emerging contaminants like PFAS/PFOS to New Zealand in his 2003
Keynote Presentation at the WasteMINZ conference. He has worked on several PFAS/PFOS projects
including NZ first on-site PFAS in soil stabilisation project using Rembind®.

Ben has completed over 750 NES reports since the introduction of the NESCL on 1-1-2012.

Ben is the author of several major reports for Ministry for the Enwironment (MfE) on brominated flame
retardants and chemicals in E-waste (available on the MfE website); he has edited the MfE guidelines for
local councils on Sheep-dips and the MfE Handbook on Natural Attenuation of Petroleum Hydrocarbons.

Ben has taught hundreds of courses and workshops to the environmental professionals and government
agencies in New Zealand, Australia, Europe and the Middle East. More info on www benkeet com.

Fellow or Member of:

P O wasteMINZ i
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A
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Appendix G: Laboratory Reports

Report Pages
Certificate of Analysis 2
Chain of Custody Record 4
Quality Assurance Report 8
Certificate of Analysis with the 95% confidence limits 2
Certificate of Analysis - ASB 2
Chain of Custody Record - ASB 2
Total 20
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Certificate of Analysis Page 1 of 2

Client: K8 Limited Lab No: 3357326 P
Contact: Dr B Keet Date Received:  05-Sep-2023
C/- Geo & Hydro Limited Date Reported:  08-Sep-2023
621 Marine Parade Quote No: 72158
Napier South Order No:
Napier 4110 Client Reference: GRPS-4
‘ » Submitted By:  Dr B Keet
Sample Type: Soll
Sample Name:| GRPS4.A3 GRPS4.B5 GRPS4.C2 GRPS4.E1 GRPS4.F2
Lab Number: 2357326 1 3573262 3357326 3 3TN 4 357326 5
Heavy Metals, Screen Leved
Total Recoverable Arsermc mokg dry wt 4 4 <4 5 6
Total Recoverable Cadmium mokg dry wt 035 043 039 024 039
Total Recoverable Chromuam mgkg dry wi 14 13 8 15 15
Total Recoverabie Copper mokg dry wt 6 6 9 14 39
Tolal Recoverabia Lead mokg dry wt 169 b7) 30 74 390
Total Recoverablo Nicked mgfg dry wt 7 6 4 7 13
Total Recoverablla Zinc motg dry wt 40 44 81 6 138
Sample Name: | GRPS4.G4 GRPS4-T3 GRPS4.T5 Composite of Compasite of
GRPS4.A5, GRPS4.T2,
GRPS4.B1, GRPSA4.T6,
GRPS4-E3& GRPS4-T9 &
GRPS4.F1 GRPS4.T12
Lab Number: 1357326 6 IWBTINT 357326 8 3672617 J357326 18
indovdual T ests
Dey Matter 9/100g &s rewd | 55 70
Heavy Metals, Screen Level
Tolal Recoverabla Arsenc mokg dry wt [ 12 8
Total Recoverabie Cadnium mokg dry wt 100 1.19 27
Total Recoverable Chromium mokg dry wt 16 27 16
Tolal Recoverabia Copper mokg dry wt 27 260 7
Total Recoverable Load mokg dry wt 260 1,070 1.030
Total Recoverabla Nickel mokg dry wi 1 19 14
Total Recoverabie Zinc mokg dry wt 340 1,340 700
Organochiorne Pesicdes Screening n Soll
Adrn mokg dry wt <0018 <0014
aipha-BHC mokg dry wt <0ms <004
beta. BHC mokg dry wt <0018 <0014
delta BHC mokg dry wt <0018 <0014
gamma-BHC (Lindane) mokg dry wi <0018 <004
cts-Chiordane mokg dry wt <0018 <0014
trans-Chirdane mgkg dry wt R <0018 <0014
24-D00 mokg dry wi <0018 <004
4.4-D00 mokg dry wt - <0018 <0014
2.4-DDE mokg dry wt <0018 <0014
4.4-DOE mokg dry wt - 0037 <0014
24007 mokg dry wt " <0018 <0.014
44007 mokg dry wt <0018 <0014
Total DDT tsomess mokg dry wt <0n <009
Deedirin mokg dry wt <0018 <0014
S, This Laboratory is accredted by International Accreditation New Zealand (IANZ), which represents
e —— % New Zeatand in the International Laboratory Accreditation Cooperatson (ILAC)  Through the ILAC
m IANE Mutual Recogniion Arrangement (ILAC-MRA) thes accreditabon s mtemationally recognised
";’/‘\//;—\\\\y' % ‘i The tests reported heresn have been performed in accordance with the terms of accrediation, with the
ot B Oy cane®™ excaphion of tests marked * or any comments and nterpretations, which are not accredied



Sample Type: Soil

Sample Name: GRPS-4-G4 GRPS-4-T3 GRPS-4-T5 Composite of Composite of

GRPS-4-A5, GRPS-4-T2,

GRPS-4-B1, GRPS-4-T6,

GRPS-4-E3 & GRPS-4-T9 &

GRPS-4-F1 GRPS-4-T12

Lab Number: 3357326.6 3357326.7 3357326.8 3357326.17 3357326.18

Organochlorine Pesticides Screening in Soil

Endosulfan | mg/kg dry wt - - - <0.018 <0.014
Endosulfan Il mg/kg dry wt - - - <0.018 <0.014
Endosulfan sulphate mg/kg dry wt - - - <0.018 <0.014
Endrin mg/kg dry wt - - - <0.018 <0.014
Endrin aldehyde mg/kg dry wt - - - <0.018 <0.014
Endrin ketone mg/kg dry wt - - - <0.018 <0.014
Heptachlor mg/kg dry wt - - - <0.018 <0.014
Heptachlor epoxide mg/kg dry wt - - - <0.018 <0.014
Hexachlorobenzene mg/kg dry wt - - - <0.018 <0.014
Methoxychlor mg/kg dry wt - - - <0.018 <0.014

Summary of Methods

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 simple 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. A detection limit range
indicates the lowest and highest detection limits in the associated suite of analytes. A full listing of compounds and detection limits are available from the laboratory upon request.

Unless otherwise indicated, analyses were performed at Hill Labs, 28 Duke Street, Frankton, Hamilton 3204.

Sample Type: Soil
Test Method Description Default Detection Limit |Sample No

Environmental Solids Sample Drying* Air dried at 35°C - 1-8
Used for sample preparation.
May contain a residual moisture content of 2-5%.

Heavy Metals, Screen Level Dried sample, < 2mm fraction. Nitric/Hydrochloric acid 0.10 - 4 mg/kg dry wt 1-8
digestion US EPA 200.2. Complies with NES Regulations. ICP-
MS screen level, interference removal by Kinetic Energy
Discrimination if required.

Organochlorine Pesticides Screening in | Sonication extraction, GC-ECD analysis. Tested on as received | 0.010 - 0.06 mg/kg dry wt 17-18
Soail sample. In-house based on US EPA 8081.

Dry Matter Dried at 103°C for 4-22hr (removes 3-5% more water than air 0.10 g/100g as rcvd 17-18
dry) , gravimetry. (Free water removed before analysis, non-soil
objects such as sticks, leaves, grass and stones also removed).

US EPA 3550.
Composite Environmental Solid Individual sample fractions mixed together to form a composite - 9-16
Samples* fraction.

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Testing was completed between 05-Sep-2023 and 08-Sep-2023. For completion dates of individual analyses please contact the laboratory.

Samples are held at the laboratory after reporting for a length of time based on the stability of the samples and analytes being tested (considering any
preservation used), and the storage space available. Once the storage period is completed, the samples are discarded unless otherwise agreed with

the customer. Extended storage times may incur additional charges.

This certificate of analysis must not be reproduced, except in full, without the written consent of the signatory.

Ara Heron BSc (Tech)
Client Services Manager - Environmental

Lab No: 3357326-SPv1l Hill Labs Page 2 of 2
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Job Information Summary Page 1 of 2
Client: K8 Limited Lab No: 3357326
Contact Dr B Keet Date Registered: 05-Sep-2023 8:55 am
C/- Geo & Hydro Limited Priority: High
621 Marine Parade Quote No: 72158
Napier South Order No:
Napier 4110 Client Reference: GRPS-4
Add. Client Ref:
Submitted By:  Dr B Keet
Charge To: K8 Limited

Target Date: 108-Sep-2023 4:30 pm

No Sampie Name Sample Type Contalners Tests Requested
1 GRPS 4-A3 Soul PSod250 Heavy Metals, Screen Level
2 GRPS-4-85 Sotl PSad250 Heavy Metals, Screen Level
3 GRPS 4 C2 Sail PSod250 Heavy Metals, Scareen Level
4 GRPS4-E1 Saoil PSod250 Heavy Metals, Screen Level
5 GRPS 4 F2 Saoil PSci250 Heavy Metals, Sareen Level
6 GRPS-4-G4 Sail PSod250 Heavy Metals, Screen Level
7 GRPS 4T3 Saoil PSod250 Heavy Metals, Saeen Level
8 GRPS-4-T5 Saoil PSod250 Heavy Metals, Screen Level
9 GRPS4-AS Soil GSod300 Composate Environmental Sold Samples
10 GRPS-4-B1 Soil GSod300 Composte Environmental Sokd Samples
1" GRPS-4-E3 Soil GSod300 Composite Environmental Sold Samples
12 GRPS-4-F1 Sail GSod300 Composde Environmental Sobd Samples
13 GRPS-4-T2 Sail GSod300 Composite Environmental Sold Samples
14 GRPS-4-T6 Soil GSod300 Composte Environmental Sokd Samples
15 GRPS-4-T9 Saoil GSod300 Composde Environmental Sobd Samples
16 GRPS 47112 Saul GSod300 Composite Environmental Sobd Samples
17 Composite of GRPS4-A5, Soil OrgComp Organcchionne Pesticides Sceenng n Sol
GRPS-4-B1, GRPS4-E3 &
GRPS-4-F1
18 Composite of GRPS 4 T2, Soil OrgComp Organochionne Pesticades Screening m Soill
GRPS 4 T6,GRPS 4 TH &
GRPS-4-T12

Summary of Methods

The folowing Latse(s) Orves 2 Ll Gescrpton of Ihe MeMOds USed 10 CONAUCE T ANalyses v e 100 Th Getecion Rysts gven Delow e TNose MLAMNAL 1 3 relalively Smple makis
Detection kmts may Se higher for Indvidual samples sHoukd nsuficiont sampie de avadable. or 4 the matts regures 1Ol ARBons e performes aunng analyss. A defection emd ange
NOCHES 1 lowest nd Nghest Gelection it In e 2ss0ciated sute of analyies. A RS Bsting of COMPOUNaS nd Gelection Menits e vaiaise DO 10 LSOory LpOn feguest
Urless ctherwne nacated. anatyses were periormed 3t HE Lats. 28 Duke Steet, Frankion. Hamiton 1004

Sample Type: Soll

Teost Method Description Default Detection Limit |Sample No

Enveonmental Solids Sample Drying | Ar dned at 35°C 1-8
Used for sample preparabon

May contain a ressdual moisture content of 2.5%

Drned sample, < 2mm fraction. Nitnc/Hydrochlonc acid
digestson US EPA 200 2. Complhies with NES Regulabons.
ICP-MS screen level, mterference removal by Kinetic Energy
Discrienination f required

me Sonscation extrachon, GC-ECD analysis. Tested on as o,mo-oo:'nway 1718
in
Dry Matier

Heavy Metals, Screen Level 0.10 - 4 mgikg dry wi 1-8

receved sample. In-house based on US EPA 8081

Dned at 103°C for 4-220r (removes 3-5% more water than ar 0.10 /1009 as revd 1718
dry) , groametry. (Free waler removed before analyses, non-
sod objects such as shicks, loaves, grass and siones altso
removed) US EPA 3550

LabNo 3357326 Hill Lab Page 10f2



Sample Type: Soil

Test Method Description Default Detection Limit |Sample No
Composite Environmental Solid Individual sample fractions mixed together to form a - 9-16
Samples composite fraction.

Lab No 3357326 Hill Lab

Page 2 of 2
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Quality Assurance Report

Client; K8 Limited

Contact: Dr B Keet
C/- Geo & Hydro Limited
621 Marine Parade
Napier Scuth
Napier 4110

Sample Specific QCs

Organochloring Pesticides Screening in Sol

Lab No: 3357326 WGPV
Date Received:  05-Sep-2023

Date Reported:  21-Sep-2023

Quote No: 72158

Order No:

Client Reference: GRPS4
Submitted By:  Dr B Keet

3357326.17 Control Limits Outside Limit (Yes/No)
2,45 6-totrochioro-m-xylona % 114 40-120 No
Organochloring Pesticides Screening in Sol
335732618 Control Limits Outside Limit (Yes/No)

2,4.5 6-totrochioro-m-xylena % 104 40-120 No
Blank QCs
Digest Biank 1 PropWS esDig - WS: High Volume Environmental Soils by ICP-MS (HVesTR) 9205.16

Results Control Limits Outside Limit (Yes/No)
Totdl Recoverable Arsenic mg/kg dry wi <2+13 -20-20 No
Totad Recoverable Cadmeum mg/kg dry wt <010 + 0066 0100 -0.100 No
Total Recoverable Chromaum maykg dry wi <2413 20-20 No
Total Recoverable Copper mg/kg dry wi <2+14 20~20 No
Total Recoverable Lead mg/kg dry wi <04+026 040040 No
Totad Recoverable Necked mg/kg dry wt <2+14 -20-20 No
Total Recoverable Zinc mag/kg dry wh <4227 40-40 No
Diges! Biank 2 PrepWS esDig - WS: High Volume Environmental Solls by ICP-MS (HVesTR): 9205.63

Resuits Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg'kg dry wi <2413 20-20 No
Total Recovernble Cadmam mgkg dry wi <010 + 0066 .0.100 - 0100 No
Total Recoverable Chrameum mgkg dry wt <2+13 -20-20 No
Totad Recoverable Copper kg dry wi <2+14 -20-20 No
Total Recoverable Lead mg/kg dry wt <04+026 040-040 No
Total Recoverable Ncked mg/kg dry wi «2+14 20-20 No
Totdl Recoverable Znc my/kg dry wi <427 40-40 No
Diges! Biank 1 PrepWS esDig - WS High Volume Environmental Soils by ICP-MS (HVesTR). 9206.16

Results Control Limits Outside Limit (Yes/No)
Totdl Recoverable Arsenic mykg dry wt <2+13 20-20 No
Totad Recoverable Cadmeum mgkg dry wt <010 + 0066 0100 - 0.100 No
Total Recoverable Chromeum mg/kg dry wt <2413 -20-20 No
Total Recoverable Copper kg dry wi <2+14 -20-20 No
Totdl Recoverable Lead mg/kg dry wi <04+026 040 -040 No
Totad Recoverable Necked mg/kg dry wi <2:14 -20-20 No
Total Recoverable Zinc kg dry wi <4427 40-40 No
Lab No: 3357326-QCPvi H#l Labs Page1of8



Digest Blank 2 PrepWS esDig - WS: High Volume Environmental Soils by ICP-MS (HVesTR): 9206.42

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt <2+13 -20-2.0 No
Total Recoverable Cadmium mg/kg dry wt <0.10 + 0.066 -0.100 — 0.100 No
Total Recoverable Chromium mg/kg dry wt <2+13 -2.0-2.0 No
Total Recoverable Copper mg/kg dry wt <2+1.4 -20-2.0 No
Total Recoverable Lead mg/kg dry wt <0.4+£0.26 -0.40-0.40 No
Total Recoverable Nickel mg/kg dry wt <2*14 -2.0-2.0 No
Total Recoverable Zinc mg/kg dry wt <4+27 -4.0-4.0 No

Digest Blank 1 PrepWS esDig - WS: High Volume Environmental Soils

by ICP-MS (HVesTR): 9207.16

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt <2+13 -2.0-2.0 No
Total Recoverable Cadmium mg/kg dry wt <0.10 £ 0.066 -0.100 - 0.100 No
Total Recoverable Chromium mg/kg dry wt <2+13 -20-2.0 No
Total Recoverable Copper mg/kg dry wt <2+14 -2.0-2.0 No
Total Recoverable Lead mg/kg dry wt <0.4+0.26 -0.40-0.40 No
Total Recoverable Nickel mg/kg dry wt <2+1.4 -20-2.0 No
Total Recoverable Zinc mg/kg dry wt <4+27 -4.0-4.0 No

Digest Blank 2 PrepWS esDig - WS: High Volume Environmental Soils

by ICP-MS (HVesTR): 9207.27

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt <2+13 -20-2.0 No
Total Recoverable Cadmium mg/kg dry wt <0.10 + 0.066 -0.100 — 0.100 No
Total Recoverable Chromium mg/kg dry wt <2+13 -2.0-2.0 No
Total Recoverable Copper mg/kg dry wt <2+1.4 -20-2.0 No
Total Recoverable Lead mg/kg dry wt <0.4£0.26 -0.40-0.40 No
Total Recoverable Nickel mg/kg dry wt <2*14 -2.0-2.0 No
Total Recoverable Zinc mg/kg dry wt <4+27 -4.0-4.0 No

50x Manual Dilution Digest Blank PrepW'S

esDig - WS: High Volume E

nvironmental Soils by ICP-MS (HVesTR): 9207.69

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt <2+13 -2.0-2.0 No
Total Recoverable Cadmium mg/kg dry wt <0.10 £ 0.066 -0.100 - 0.100 No
Total Recoverable Chromium mg/kg dry wt <2+13 -20-2.0 No
Total Recoverable Copper mg/kg dry wt <2+14 -2.0-2.0 No
Total Recoverable Lead mg/kg dry wt <0.4+0.26 -0.40-0.40 No
Total Recoverable Nickel mg/kg dry wt <2+1.4 -20-2.0 No
Total Recoverable Zinc mg/kg dry wt <4£27 -4.0-4.0 No

Blank 1 PrepWS xsSHOC - Organochlorine Pesticides Soil Analysis: 7568.1

Results Control Limits Outside Limit (Yes/No)
Aldrin mg/kg dry wt <0.010 + 0.0030 0.0 - 0.0100 No
alpha-BHC mg/kg dry wt < 0.010 + 0.0030 0.0 - 0.0100 No
beta-BHC mg/kg dry wt < 0.010 + 0.0028 0.0 - 0.0100 No
delta-BHC mg/kg dry wt < 0.010 + 0.0029 0.0 - 0.0100 No
gamma-BHC (Lindane) mg/kg dry wt <0.010 £ 0.0031 0.0 -0.0100 No
cis-Chlordane mg/kg dry wt < 0.010 + 0.0030 0.0 - 0.0100 No
trans-Chlordane mg/kg dry wt < 0.010 + 0.0030 0.0-0.0100 No
2,4-DDD mg/kg dry wt < 0.010 + 0.0029 0.0 - 0.0100 No
4,4-DDD mg/kg dry wt < 0.010 + 0.0024 0.0 - 0.0100 No
Lab No: 3357326-QCPv1 Hill Labs Page 2 of 8




Blank 1 PrepWS xsSHOC - Organochlorine Pesticides Soil Analysis: 7568.1

Results Control Limits Outside Limit (Yes/No)
2,4-DDE mg/kg dry wt < 0.010 + 0.0030 0.0 - 0.0100 No
4,4-DDE mag/kg dry wt <0.010 + 0.0023 0.0 - 0.0100 No
2,4-DDT mg/kg dry wt < 0.010 + 0.0021 0.0 - 0.0100 No
4,4-DDT mg/kg dry wt <0.010 + 0.0017 0.0 - 0.0100 No
Dieldrin mg/kg dry wt <0.010 + 0.0026 0.0 - 0.0100 No
Endosulfan | mg/kg dry wt < 0.010 + 0.0029 0.0 - 0.0100 No
Endosulfan Il mg/kg dry wt < 0.010 + 0.0026 0.0-0.0100 No
Endosulfan sulphate mg/kg dry wt <0.010 £ 0.0013 0.0 -0.0100 No
Endrin mg/kg dry wt < 0.010 + 0.00048 0.0 - 0.0100 No
Endrin aldehyde mg/kg dry wt < 0.010 + 0.0025 0.0 - 0.0100 No
Endrin ketone mg/kg dry wt <0.010 + 0.0024 0.0-0.0100 No
Heptachlor mg/kg dry wt < 0.010 £ 0.0029 0.0 -0.0100 No
Heptachlor epoxide mg/kg dry wt <0.010 £ 0.0031 0.0 -0.0100 No
Hexachlorobenzene mg/kg dry wt < 0.010 + 0.0029 0.0 - 0.0100 No
Methoxychlor mg/kg dry wt < 0.010 + 0.00048 0.0 -0.0100 No

Digest Blank 1 PrepWS esDig - WS: High Volume Environmental Soils

by ICP-MS (HVesTR): 9216.16

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt <2+13 -2.0-2.0 No
Total Recoverable Cadmium mg/kg dry wt <0.10 £ 0.066 -0.100 - 0.100 No
Total Recoverable Chromium mg/kg dry wt <2+13 -20-2.0 No
Total Recoverable Copper mg/kg dry wt <2+14 -2.0-2.0 No
Total Recoverable Lead mg/kg dry wt <0.4+0.26 -0.40-0.40 No
Total Recoverable Nickel mg/kg dry wt <2+1.4 -20-2.0 No
Total Recoverable Zinc mg/kg dry wt <4+27 -4.0-4.0 No

Digest Blank 2 PrepWS esDig - WS: High Volume Environmental Soils

by ICP-MS (HVesTR): 9216.39

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt <2+13 -20-2.0 No
Total Recoverable Cadmium mg/kg dry wt <0.10 + 0.066 -0.100 — 0.100 No
Total Recoverable Chromium mg/kg dry wt <2+13 -2.0-2.0 No
Total Recoverable Copper mg/kg dry wt <2+1.4 -20-2.0 No
Total Recoverable Lead mg/kg dry wt <0.4+£0.26 -0.40-0.40 No
Total Recoverable Nickel mg/kg dry wt <2*14 -2.0-2.0 No
Total Recoverable Zinc mg/kg dry wt <4+27 -4.0-4.0 No

QC Spike QCs

LCS OC/PAH PrepWsS xsSHOC - Organochlorine Pesticides Soil Analysis: 7568.2

Results Control Limits Outside Limit (Yes/No)
Aldrin % 101+ 31 86 — 115 No
alpha-BHC % 92 +28 82 -111 No
beta-BHC % 90 + 35 72 -109 No
delta-BHC % 94 + 32 81 -108 No
gamma-BHC (Lindane) % 93+ 27 81 -110 No
cis-Chlordane % 98 + 32 84 - 114 No
trans-Chlordane % 96 + 29 80 - 115 No
2,4-DDD % 89 + 33 85 -116 No
4,4-DDD % 94 + 46 88 — 122 No
Lab No: 3357326-QCPv1 Hill Labs Page 3 of 8




LCS OC/PAH PrepWsS xsSHOC - Organochlorine Pesticides Soil Analysis: 7568.2

Results Control Limits Outside Limit (Yes/No)
2,4-DDE % 87 +28 86 — 118 No
4,4-DDE % 92 + 47 62 —120 No
2,4-DDT % 87 + 46 87 — 125 No
4,4-DDT % 88 £ 52 71-124 No
Dieldrin % 104 + 46 83-114 No
Endosulfan | % 102 + 37 85 -116 No
Endosulfan Il % 93 +41 83 - 126 No
Endosulfan sulphate % 95+ 59 83 -120 No
Endrin % 99 + 66 81 -118 No
Endrin aldehyde % 102 + 58 81 - 115 No
Endrin ketone % 90 + 44 79 - 117 No
Heptachlor % 95+ 33 82 -114 No
Heptachlor epoxide % 99 + 28 86 — 115 No
Hexachlorobenzene % 102 + 35 86 — 118 No
Methoxychlor % 94 + 63 76 — 128 No

Sample Spike QCs

Spike OC/PAH PrepWsS xsSHOC - Organochlorine Pesticides Soil Analysis: 7568.10

Results Control Limits Outside Limit (Yes/No)
Aldrin % 100 + 31 85-118 No
alpha-BHC % 113+ 34 83 -115 No
beta-BHC % 94 + 36 73 -113 No
delta-BHC % 116 + 40 75 -116 No
gamma-BHC (Lindane) % 103 £ 29 80 - 113 No
cis-Chlordane % 97 + 32 82 - 117 No
trans-Chlordane % 94 + 29 80— 120 No
2,4-DDD % 90 £33 84 - 119 No
4,4-DDD % 96 + 47 87 — 125 No
2,4-DDE % 86 + 28 84 -118 No
4,4-DDE % 93 + 47 68 — 123 No
2,4-DDT % 8344 85— 126 Yes
4,4-DDT % 82 +48 72-123 No
Dieldrin % 103 + 46 82 -116 No
Endosulfan | % 100 + 37 84 - 118 No
Endosulfan Il % 88 £ 39 77 -118 No
Endosulfan sulphate % 92 +58 79 - 125 No
Endrin % 96 + 64 80 -121 No
Endrin aldehyde % 102 + 58 79 - 117 No
Endrin ketone % 88 +43 76 - 119 No
Heptachlor % 103 £ 36 82 -119 No
Heptachlor epoxide % 97 + 28 83 - 116 No
Hexachlorobenzene % 99+ 34 84 -121 No
Methoxychlor % 94 + 63 77 -130 No
Lab No: 3357326-QCPv1 Hill Labs Page 4 of 8




Reference Material QCs

QC A7 PrepWS esDig - WS: High Volume Environmental Soils by ICP-MS (HVesTR): 9205.17

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 11.9+£2.2 9.4-13.9 No
Total Recoverable Lead mg/kg dry wt 12.6+2.0 10.0-14.8 No

QC A6 PrepWS esDig - WS: High Volume

Environmental Soils by ICP-MS (HVesTR): 9205.19

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 53+1.6 42-6.1 No
Total Recoverable Cadmium mg/kg dry wt 0.328 + 0.080 0.25-0.37 No
Total Recoverable Chromium mg/kg dry wt 9520 7.0-10.8 No
Total Recoverable Copper mg/kg dry wt 129+2.2 10.5-145 No
Total Recoverable Lead mg/kg dry wt 22.6+3.4 13.2-30 No
Total Recoverable Nickel mg/kg dry wt 42+15 28-51 No
Total Recoverable Zinc mg/kg dry wt 63.6+5.2 48 - 72 No

QC A6 PrepWS esDig - WS: High Volume

Environmental Soils by ICP-MS (HVesTR): 9205.37

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 54+16 42-6.1 No
Total Recoverable Cadmium mg/kg dry wt 0.313+£0.079 0.25-0.37 No
Total Recoverable Chromium mg/kg dry wt 9.4+20 7.0-10.8 No
Total Recoverable Copper mg/kg dry wt 129122 10.5-145 No
Total Recoverable Lead mg/kg dry wt 21.1+£3.2 13.2-30 No
Total Recoverable Nickel mg/kg dry wt 41+15 28-51 No
Total Recoverable Zinc mg/kg dry wt 62.8+5.2 48 - 72 No

QC A6 PrepWS esDig - WS: High Volume

Environmental Soils by ICP-MS (HVesTR): 9205.68

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 6.5+1.7 42-6.1 Yes #
Total Recoverable Cadmium mg/kg dry wt 0.303 +0.078 0.25-0.37 No
Total Recoverable Chromium mg/kg dry wt 103+2.1 7.0-10.8 No
Total Recoverable Copper mg/kg dry wt 139+24 10.5-145 No
Total Recoverable Lead mg/kg dry wt 21.3+3.2 13.2-30 No
Total Recoverable Nickel mg/kg dry wt 41+15 28-51 No
Total Recoverable Zinc mg/kg dry wt 64.9+5.3 48 - 72 No

QC A7 PrepWS esDig - WS: High Volume

Environmental Soils by ICP-MS (HVesTR): 9206.17

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 11522 9.4 -13.9 No
Total Recoverable Lead mg/kg dry wt 12.2+1.9 10.0-14.8 No

QC A6 PrepWS esDig - WS: High Volume

Environmental Soils by ICP-MS (HVesTR): 9206.19

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 56+1.6 42-6.1 No
Total Recoverable Cadmium mg/kg dry wt 0.297 £ 0.077 0.25-0.37 No
Total Recoverable Chromium mg/kg dry wt 8619 7.0-10.8 No
Total Recoverable Copper mg/kg dry wt 13.2+2.3 10.5-145 No
Total Recoverable Lead mg/kg dry wt 20.9+3.2 13.2-30 No
Total Recoverable Nickel mg/kg dry wt 41+15 28-5.1 No
Total Recoverable Zinc mg/kg dry wt 63.2+5.2 48 - 72 No
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QC A6 PrepWS esDig - WS: High Volume Environmental Soils by ICP-MS (HVesTR): 9206.46

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 54+16 42-6.1 No
Total Recoverable Cadmium mg/kg dry wt 0.317 £ 0.079 0.25-0.37 No
Total Recoverable Chromium mg/kg dry wt 95+20 7.0-10.8 No
Total Recoverable Copper mg/kg dry wt 13.0+£2.2 10.5-145 No
Total Recoverable Lead mg/kg dry wt 20.7+£3.2 13.2-30 No
Total Recoverable Nickel mg/kg dry wt 42+15 28-51 No
Total Recoverable Zinc mg/kg dry wt 62.7+5.2 48 - 72 No

QC A6 PrepWS esDig - WS: High Volume

Environmental Soils by ICP-MS (HVesTR): 9206.66

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 50+1.5 42-6.1 No
Total Recoverable Cadmium mg/kg dry wt 0.327 £ 0.080 0.25-0.37 No
Total Recoverable Chromium mg/kg dry wt 8819 7.0-10.8 No
Total Recoverable Copper mg/kg dry wt 12.3+£2.2 10.5-145 No
Total Recoverable Lead mg/kg dry wt 204+3.1 13.2-30 No
Total Recoverable Nickel mg/kg dry wt 60+16 28-51 Yes #
Total Recoverable Zinc mg/kg dry wt 59.8+5.0 48 - 72 No

QC A7 PrepWS esDig - WS: High Volume

Environmental Soils by ICP-MS (HVesTR): 9207.17

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 11.1+£22 9.4-13.9 No
Total Recoverable Lead mg/kg dry wt 11.4+1.8 10.0-14.8 No

QC A6 PrepWS esDig - WS: High Volume

Environmental Soils by ICP-MS (HVesTR): 9207.19

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 52+16 42-6.1 No
Total Recoverable Cadmium mg/kg dry wt 0.313+£0.079 0.25-0.37 No
Total Recoverable Chromium mg/kg dry wt 8419 7.0-10.8 No
Total Recoverable Copper mg/kg dry wt 123+2.2 10.5-145 No
Total Recoverable Lead mg/kg dry wt 19.9+3.0 13.2-30 No
Total Recoverable Nickel mg/kg dry wt 3.7+x14 28-5.1 No
Total Recoverable Zinc mg/kg dry wt 59.7+£5.0 48 - 72 No

QC A6 PrepWS esDig - WS: High Volume

Environmental Soils by ICP-MS (HVesTR): 9207.35

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 53+16 42-6.1 No
Total Recoverable Cadmium mg/kg dry wt 0.300 + 0.078 0.25-0.37 No
Total Recoverable Chromium mg/kg dry wt 8419 7.0-10.8 No
Total Recoverable Copper mg/kg dry wt 129+2.2 10.5-145 No
Total Recoverable Lead mg/kg dry wt 19.8+3.0 13.2-30 No
Total Recoverable Nickel mg/kg dry wt 38+14 28-51 No
Total Recoverable Zinc mg/kg dry wt 57.5+4.9 48 -72 No

QC A6 PrepWS esDig - WS: High Volume

Environmental Soils by ICP-MS (HVesTR): 9207.60

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 52+16 42-6.1 No
Total Recoverable Cadmium mg/kg dry wt 0.296 + 0.077 0.25-0.37 No
Total Recoverable Chromium mg/kg dry wt 8919 7.0-10.8 No
Total Recoverable Copper mg/kg dry wt 127122 10.5-145 No
Total Recoverable Lead mg/kg dry wt 22.7+3.4 13.2-30 No
Lab No: 3357326-QCPv1 Hill Labs Page 6 of 8




QC A6 PrepWS esDig - WS: High Volume Environmental Soils by ICP-MS (HVesTR): 9207.60

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Nickel mg/kg dry wt 36+14 28-51 No
Total Recoverable Zinc mg/kg dry wt 58.9+5.0 48 - 72 No

QC A7 PrepWS esDig - WS: High Volume

Environmental Soils by ICP-MS (HVesTR): 9207.70

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 10.7+2.1 9.4-13.9 No
Total Recoverable Lead mg/kg dry wt 11.0+£1.7 10.0-14.8 No

QC A6 PrepWS esDig - WS: High Volume

Environmental Soils by ICP-MS (HVesTR): 9207.72

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 49+15 42-6.1 No
Total Recoverable Cadmium mg/kg dry wt 0.301+0.078 0.25-0.37 No
Total Recoverable Chromium mg/kg dry wt 8119 7.0-10.8 No
Total Recoverable Copper mg/kg dry wt 12.1+£2.2 10.5-145 No
Total Recoverable Lead mg/kg dry wt 19.4+£3.0 13.2-30 No
Total Recoverable Nickel mg/kg dry wt 35+14 28-51 No
Total Recoverable Zinc mg/kg dry wt 57.0+£4.9 48 - 72 No

QC A7 PrepWS esDig - WS: High Volume

Environmental Soils by ICP-MS (HVesTR): 9216.17

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 12.0+2.3 9.4-13.9 No
Total Recoverable Lead mg/kg dry wt 12.4+1.9 10.0-14.8 No

QC A6 PrepWS esDig - WS: High Volume

Environmental Soils by ICP-MS (HVesTR): 9216.19

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 6.9+1.7 42-6.1 Yes #1
Total Recoverable Cadmium mg/kg dry wt 0.296 + 0.077 0.25-0.37 No
Total Recoverable Chromium mg/kg dry wt 9.0+2.0 7.0-10.8 No
Total Recoverable Copper mg/kg dry wt 123122 10.5-145 No
Total Recoverable Lead mg/kg dry wt 20.0+3.0 13.2-30 No
Total Recoverable Nickel mg/kg dry wt 39+15 28-5.1 No
Total Recoverable Zinc mg/kg dry wt 60.8+5.1 48 - 72 No

QC A6 PrepWS esDig - WS: High Volume

Environmental Soils by ICP-MS (HVesTR): 9216.46

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 51+16 42-6.1 No
Total Recoverable Cadmium mg/kg dry wt 0.331+£0.080 0.25-0.37 No
Total Recoverable Chromium mg/kg dry wt 8919 7.0-10.8 No
Total Recoverable Copper mg/kg dry wt 124+2.2 10.5-145 No
Total Recoverable Lead mg/kg dry wt 21.9+£3.3 13.2-30 No
Total Recoverable Nickel mg/kg dry wt 35+14 28-51 No
Total Recoverable Zinc mg/kg dry wt 57.2+4.9 48 -72 No

QC A6 PrepWS esDig - WS: High Volume

Environmental Soils by ICP-MS (HVesTR): 9216.50

Results Control Limits Outside Limit (Yes/No)
Total Recoverable Arsenic mg/kg dry wt 53+16 42-6.1 No
Total Recoverable Cadmium mg/kg dry wt 0.330 + 0.080 0.25-0.37 No
Total Recoverable Chromium mg/kg dry wt 8919 7.0-10.8 No
Total Recoverable Copper mg/kg dry wt 127122 10.5-145 No
Total Recoverable Lead mg/kg dry wt 21.4+33 13.2-30 No
Total Recoverable Nickel mg/kg dry wt 39+15 28-5.1 No
Lab No: 3357326-QCPv1 Hill Labs Page 7 of 8




Total Recoverable Zinc

Results

QC A6 PrepWS esDig - WS: High Volume Environmental Soils by ICP-MS (HVesTR): 9216.50

Control Limits

Analyst's Comments

mg/kg dry wt

59.9+£5.0

48 - 72

Outside Limit (Yes/No)
No

#1 The recovery for this analyte was outside the acceptable recovery range of the method. The corresponding sample result was accepted because
the related recovery in the other QC material analysed was within the expected range.

Lab No: 3357326-QCPv1

Hill Labs
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Certificate of Analysis

Client: K8 Limited Lab No: 3357326 e
Contact: Dr B Keet Date Received:  05-Sep-2023
' Cl- Geo & Hydro Limited Date Reported:  08-Sep-2023
621 Marine Parade Quote No: 72158
Napier South Order No:
Napier 4110 Client Reference: GRPS-4
‘ _ Submitted By:  Dr B Keet
Sample Type: Soll
Sample Name: GRPS4.A3 GRPS-4.B5 GRPS.4.C2 GRPS4.E1
Lab Number: JA5T7I26 1 367326 2 3367326 3 3357326 4
Heavy Metals, Screen Leved
Total Recoverabie Arsernc mokg dry wi 41215 38415 <4415 52216
Total Recoverable Cadmium mokg dry wt 0354 + 0082 0427 + 0083 0386 + 0085 0236 + 0073
Total Recoverabla Chromum mgkg dry wi 135425 131225 82419 149427
Total Recoverabie Copper mokg dry wt 62216 55+16 85:18 136223
Tolal Recoverabia Lead mokg dry wt 169226 20+34 304+46 T4+ 12
Total Recoverable Nickel mgfg dry wi 6916 57+15 39414 69«16
Total Recoverabla Zinc mokg dry wt 400439 442+41 811463 662+54
Sample Name: GRPS4.F2 GRPS4-G4 GRPS4-T3 GRPS-4-T5
Lab Number: 3357328 5 3357326 6 3357326 7 3357326.8
Hesavy Mitalis, Screen Leved
Total Recoverable Asserac mokg dry wt 594186 62416 118422 84419
Total Recoverabie Cadmium mokg dry wt 0.393 + 0085 109017 119+018 266+038
Total Recoverabie Cheomium mokg dry wt 152227 157228 272445 164+20
Total Recoverabie Copper mokg dry wi X1+55 213440 281+29 IIER)
Tolal Recovwerabia Lead mokg dry wt 301+ 50 255230 1,070 £ 160 1,030 + 160
Total Recoverabie Nicked mokg dry wt 131222 107+19 195429 142423
Total Recoverabie Zinc mokg dry wt 138+ 11 ML 25 134295 704 £ 50
Sample Name:| Compasile of GRPS-4-AS, GRPS.4.81, Composite of GRPS4.T2, GRPS4.T6,
GRPS4-E3 & GRPS4.F1 GRPSA4.TO& GRPSA4.T12
Lab Number: 35732617 JTR26 18
Indvdual Tests
Dry Matier /100g &s rowd | 545+50 700+50
Organcchionne Pestcdes Screenng n Sl
Akdrn mokg dry wt <0018 + 00061 <0014 + 00052
alpha BHC mokg dry wt <0018 + 00061 <0014 £ 00052
beta-BHC mokg dry wi <0018+ 00072 <0.014 £ 00060
delta BHC mokg dry wt <0018 + 00067 <0014 £ 00056
gamma-BHC (Lindane) mokg dry wi <0018 £+ 00058 <0.014 £ 0.0050
cis-Chiordane mokg dry wt <0018 + 00064 <0014 + 00054
trans-Chirdane mgkg dry wt <0018 £ 00061 <0.014 £ 00052
24-D0D0 mokg dry wt <0018 + 00069 <0014 = 00058
4.4-D00 mgkg dry wt <0018 + 00088 <0.014 £ 00071
2.4-DOE mokg dry wt <0018 + 00064 <0.014 £ 00054
4.4-DDE mokg dry wt 0037 + 0019 <0014 £ 00073
24007 mokg dry wt <0018 £ 00094 <0014 £ 00076
44007 mokg dry wt <0018 001 <0014 + 00083
Total DDT tsomess mokg dry wt <011 +0027 <009+007
Duckdrin mgkyg dry wt <0018 + 00081 <0.014 £ 0.0067
.&-\‘@n,,. poor oy Thes Laboratory is accredded by International Accreditation New Zealand (IANZ), which represents
e — New Zealand in the International Laboratory Accreditation Cooperason (ILAC)  Through the ILAC
m IANE Mutual Recogniion Arrangement (ILAC-MRA) thes accreditabon s mtemationally recognised
e 4 Fi The tests reported heren have been performed in accordance with the terms of accrediation, with the
oo™ "*.“..;' excaphion of tests marked * or any comments and nterpretations, which are not accredied



Sample Type: Soil

Sample Name: Composite of GRPS-4-A5, GRPS-4-B1, Composite of GRPS-4-T2, GRPS-4-T6,
GRPS-4-E3 & GRPS-4-F1 GRPS-4-T9 & GRPS-4-T12
Lab Number: 3357326.17 3357326.18

Organochlorine Pesticides Screening in Soil

Endosulfan | mg/kg dry wt < 0.018 + 0.0069 < 0.014 + 0.0058
Endosulfan Il mg/kg dry wt <0.018 + 0.0081 < 0.014 + 0.0067
Endosulfan sulphate mg/kg dry wt <0.018 +0.011 < 0.014 +0.0087
Endrin mg/kg dry wt <0.018 +0.012 < 0.014 + 0.0092
Endrin aldehyde mg/kg dry wt <0.018 +0.010 < 0.014 + 0.0080
Endrin ketone mg/kg dry wt < 0.018 + 0.0088 <0.014 +0.0071
Heptachlor mg/kg dry wt <0.018 + 0.0067 < 0.014 + 0.0056
Heptachlor epoxide mg/kg dry wt <0.018 + 0.0058 <0.014 + 0.0050
Hexachlorobenzene mg/kg dry wt < 0.018 + 0.0067 < 0.014 + 0.0056
Methoxychlor mg/kg dry wt <0.018 +0.012 <0.014 + 0.0092

The reported uncertainty is an expanded uncertainty with a level of confidence of approximately 95 percent (i.e. two standard deviations,
calculated using a coverage factor of 2). Reported uncertainties are calculated from the performance of typical matrices, and do not include
variation due to sampling.

For further information on uncertainty of measurement at Hill Laboratories, refer to the technical note on our website:
www.hill-laboratories.com/files/Intro_To_UOM.pdf, or contact the laboratory.

Summary of Methods

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 simple 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. A detection limit range
indicates the lowest and highest detection limits in the associated suite of analytes. A full listing of compounds and detection limits are available from the laboratory upon request.

Unless otherwise indicated, analyses were performed at Hill Labs, 28 Duke Street, Frankton, Hamilton 3204.

Sample Type: Soil
Test Method Description
Environmental Solids Sample Drying* Air dried at 35°C - 1-8

Used for sample preparation.
May contain a residual moisture content of 2-5%.

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.

Default Detection Limit |Sample No

Heavy Metals, Screen Level 0.10 - 4 mg/kg dry wt 1-8

Organochlorine Pesticides Screening in | Sonication extraction, GC-ECD analysis. Tested on as received | 0.010 - 0.06 mg/kg dry wt 17-18

Soll sample. In-house based on US EPA 8081.
Dry Matter Dried at 103°C for 4-22hr (removes 3-5% more water than air 0.10 g/100g as rcvd 17-18
dry) , gravimetry. (Free water removed before analysis, non-soil
objects such as sticks, leaves, grass and stones also removed).
US EPA 3550.
Composite Environmental Solid Individual sample fractions mixed together to form a composite - 9-16
Samples* fraction.

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Testing was completed between 05-Sep-2023 and 08-Sep-2023. For completion dates of individual analyses please contact the laboratory.

Samples are held at the laboratory after reporting for a length of time based on the stability of the samples and analytes being tested (considering any
preservation used), and the storage space available. Once the storage period is completed, the samples are discarded unless otherwise agreed with

the customer. Extended storage times may incur additional charges.

This certificate of analysis must not be reproduced, except in full, without the written consent of the signatory.

Ara Heron BSc (Tech)
Client Services Manager - Environmental

Lab No: 3357326-SUPv1 Hill Labs Page 2 of 2
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Client: Geo & Hydro Limited Lab No: 3358054 o
Contact: Dr B Keet Date Received:  05-Sep-2023

C/- Geo & Hydro Limited Date Reported:  07-Sep-2023

621 Marine Parade Quote No: 72158

Napier South Order No:

Napier 4110 Client Reference: GRPS-4-ASB

Submitted By: Dr B Keet

Sample Type: Soll

Sample Name Lab Number | Testng () | Testing (g) | dry wt) | Absence Testing Testing
GRPS4-ASB.G1 33580541 @ 1635 @ 1060 @ 579 | Asbesios NOT detected |
GRPSAASB.G2 33580542 @ 107 @ 564 = 262 | Asbestos NOT detected

GRPS4ASB.T4 33580543 @ 808 A %66 190 Asbestos NOT detected

GRPS4-ASB.T7 33580544 = 1132 699 | 271 Asbestos NOT detected

Glossary of Terms

* Loase fires (Minar) - One o two  bees/Nibre bundies identifiod dunng analysis by stereo mecroscope™ LM

* Loose 1 bees (Magor) - Three of more fibees/Mitve bundles dentified during analysis by stereo microscopa™LM

+ ACM Debns (Minor) - One or two small {(<2mm) peeces of matenial attached 10 { bees identified during analysts by stereo microscopePLM
« ACM Debris (Mayor) - Large (>2mm) piece, of more than three small (<2mm) pieces of matenal attached 1o 1 bres identified during analysis
by stereo microscope/PLM

* Unknown Mineral Fibres - Mmneral fibres of unknown type detoctad by polansed ight microscopy ncluding dispersion staining. The fitres
detected may o may not be asbestos fibres. To confirm the identibes, ancther independent analytical technique may be required

+ Troce - Trace levels of asbestos, as defined by AS4964-2004

For further detarls, please contact the Asbesios Team

Summary of Methods

T™he icwng table(s) gves 3 briel whon of the wds used o To anatyses for Bus 0O The detection limets given Delow are those atarable 1 3 edatiedy sImple malrtc
Detechon ity may Do higher for NANAcUS samples SHoutd NSUBCient sampie be Jatatie, or # e matric mouEres T SR be perlonmed GUng raiws A defection bmt nge
macaes Pe owes! and highest detecion lvts I e 3ssocatod sutte of aradyies. A KA Ssing of Compounds and detection kmis e vaiabie hom Pe LBRoriory Upen reguest
Unkeas OMeneso InScated, anaiyses wero peremed of Ml Lats, 28 Dute Syoet, Frankion, Hamion 1204

Sample Type: Soil

Test Method Description Default Detection Limit | Sample No
Asbestos in Sod
As Recerved Wesght Presence / Measurement on analytical balance  Analysed ot Hill 01g 14
Absence Testng Laboratones - Asbasios, 28 Heather Street, Auckiond
Dry Wesght Presence | Absence Testing | Sample dned at 100 1o 105°C, maasurement on balance D1g 14

mumm Asbesios, 78 Heather Street,
<2mm Subsample Wesght Presence / Smwwamc weight of <2mm sample lrachon laken - 14
Absence Tesing 1ammmumsmmm Anadysed ol

Hil Laborationes - Asbestios, 28 Heather Street, Auckdand

Asbestos Presence | Absence from Examnaton using Low Powered Stereomecroscopy falowed by 001% 14
Presence | Absence Testing Polarised Light Microscopy’ including ‘Disparsion Stasning

Hoather Street, Auckiond. AS 4064 (2004) - Method far the
Quatative Identfication of Asbestios n Bulk Samples

Descripton of Asbestos Form Presence | Descripton of asbestos form andior shape f present. Analysed - 14
I Absence Testing ot Hif Laboratones - Asbestos, 28 Heather Street, Auckland
L, This Laboratory is accredded by International Accreditabon New Zealand (IANZ), which represents
“\--/”-’ New Zeatand in the International Laboratory Accreditation Cooperabson (ILAC)  Through the ILAC
m m Mutual Recognition Arrangement (ILAC-MRA) thes accreditadon is intemmationally recognised
Yy % & The tests reported heren have been perfarmed in accordance with the terms of accreditation, with the
i e ages® excoption of tosts marked * or any comments and interpretations, which are not accrodiied



These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.
Testing was completed on 07-Sep-2023. For completion dates of individual analyses please contact the laboratory.

Samples are held at the laboratory after reporting for a length of time based on the stability of the samples and analytes being tested (considering any
preservation used), and the storage space available. Once the storage period is completed, the samples are discarded unless otherwise agreed with
the customer. Extended storage times may incur additional charges.

This certificate of analysis must not be reproduced, except in full, without the written consent of the signatory.
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Alexa Badenhorst BSc (Hons)
Team Leader - Asbestos

Lab No: 3358054-A2Pv1 Hill Labs Page 2 of 2
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Job Information Summary Page 1 of 1
Client: | Geo & Hydro Limited Lab No: 3358054
Contact Dr B Keet Date Registered: 06-Sep-2023 12:06 pm
C/- Geo & Hydro Limited Priority: ‘Normal
621 Marine Parade Quote No: 72158
Napier South Order No:
Napier 4110 Client Reference: GRPS-4-ASB
Add. Client Ref:
Submitted By:  Dr B Keet
Charge To: K8 Limited

Target Date: |07-Sep-2023 4:30 pm

No Sampie Name Sample Type Contalners Tests Requested
1 GRPS 4 ASB G1 Soil PSod125Asb Asbestos n Sol
2 GRPS-4-ASB-G2 Sail PSold125Asb Asbesios in Sod
3 GRPS 4 ASB T4 Sail PSol 125Ash Asbestos n Sold
4 GRPS-4-ASB-T7 Saoil PSod125Asb Asbestos in Sod

Summary of Methods

The S080wing Lataeds) rves & LOel Geacrpton of 1N MOMOGS USed 10 CONMRKE T ANalyses Ior Des 00 Ths Aelechion s Gven Delow e INOSe MLANAM 1 & relairvely SO maris
Detection Smis may be highet for Indvidual sampies shoukd nsuficient sample De avakable, of i the matts sequires Mot ARSons be performed aurng analyss. A detection it range
NS e lowes! and Nghest electon Rits I e 2ss0caled sute of analytes A Iull Isting of COMPOUNas nd Gelection nits e vl DO e LSOony LOOn Meguest
Urless otherwne nacated. anadyses were peciormed 3t H8 Lats, 298 Duke Stheet, Frankion. Hamion 1204

Sample Type: Soll

Test Method Description Default Detection Limit |Sample No
Asbestos in Sol
As Roceved Wesght Presence / Measurement on analytical balance. Analysed at Hill 01g 14
Absence Testing Laboratories - Asbestos; 28 Heather Street, Auckiand.
Dry Weight Presence / Absence Sample dned at 100 to 105°C, measurement on balance 01g 14
Testing Analysed at Hil Laboratones - Asbestios, 28 Heather Street,

Auckdand
<2mm Subsample Weght Presence /| Sample ashed at 400°C, wesght of <2mim sample fraction - 14
Absence Testng taken for asbesios wentificabon if less than entire fraction

Analysad at Hil Laboratones - Asbesios, 28 Heather Street,

Auckiand
Asbestos Presence / Absence from Examnation using Low Powered Sterecmicroscopy followed 001% 14
Presance / Absence Testing by ‘Polansed Light Mcroscopy’ induding Dispersion Stanng

echniques’ :
Heather Street, Auckland AS 4964 (2004) - Method for the
Qualitatve Identéication of Asbesios in Bulk Samples.
Descripton of Asbestos Form Description of asbestos form and/or shape if present - 14
Presence / Absence Testing Analysed at Hil Laboratones - Asbestos, 28 Heather Street,
Auckdand

Lab No 3358054 Hil Lab Page 10f1





