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Executive Summary

This Geoenvironmental Appraisal comprising a detailed site investigation, remediation action plan and site
management plan has been performed for land at 1 Richardson Street, Opua and the adjacent esplanade reserve
and CMA. Current and historic boat yard activities at the site primarily include vessel maintenance which subject
the site to assessment under the HAIL and NES-CS. It is understood that the client wishes to redevelop the
commercial aspects of the site to establish an environmentally sustainable boat yard servicing a reduced
capacity from historical levels of vessel maintenance.

Through a detailed desktop study of information available to Haigh Workman, an assessment of the proposed

redevelopment and the interpretation of analytical test results for the site setting the investigation has revealed:

e Localised contamination above various thresholds comprising:

0 Select heavy metals, arsenic (in borehole BH26) and lead (in boreholes BH26, BH28 and BH29)
up to 0.3 m below ground level (bgl) within the commercial zone. Locally, select PAHs were
recorded within samples ES8 an ES15 associated with oil and grease application to the winch
and wire rope.

0 Locally elevated lead (in boreholes BH2, BH18, BH22 and BH23) generally to 0.30 m bgl but to
0.5 m bgl within BH18 within the recreational zone from post 1960s boat yard activities. BH2
is associated with the historic boat yard (pre 1960s) and not as a result of the client’s activities
at the site.

0 Copper representing phytotoxic concentrations to proposed planting as a screen and physical
site barrier in the reserve.

0 Elevated copper, lead, mercury and zinc within surface sediment samples within the footprint
of the slipway in the CMA foreshore.

0 Elevated copper, lead and zinc within saline groundwater with the potential to pose a risk to
the aquatic environment.

0 Potential for cut to waste soils to leach elevated copper and lead within a landfill environment
if not treated prior to off-site disposal.

0 Potential for contaminated soils to generate leachate under acid rain conditions with elevated
concentrations of copper and lead capable of leaching to controlled waters.

Remediation is required at the site to reduce the risk to human and ecological receptors in the Revised
Conceptual Site Model (RCSM) to low or within acceptable limits for the proposed end-use. A proposed
remediation plan is presented within Appendix A as Drawing No. 17 115/10, outlining the area and volume of
proposed remediation.

Remediation is proposed by excavation, treatment and off-site disposal of contaminated soils. Following
successful validation of remediation works, the remaining volume of earthwork cut to fill can be classed as
cleanfill by MfE, NRC and FNDC cleanfill definitions.

The proposed earthworks breach the permitted activity earthwork rules under the FNDC District Plan, NRC
Regional Soil and Water Plan and NES-CS regulations. Furthermore, it can be concluded following the ground
investigation that the soil contamination exceeds the applicable standard in regulation 7; NES-CS Rule 10(2)(b).
Provided the consent authority has the report, the proposed activity can be classed as a restricted discretionary
activity according to the NES-CS.
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Remedial methods outlined in this report should be agreed with the consent authority and the resource consent
conditions reviewed by a Suitably Qualified and Experienced Practitioner (SQEP). Further works have been

identified comprising:

e Review of final development plans by a SQEP familiar with the findings of this report to confirm the
recommendations of this report do not need amendment;

e  Construction monitoring and site validation testing as outlined by this report by a SQEP, and;

e Asite validation report completed by a SQEP upon completion of successful remediation, submitted to

the consent authority by the client or their agent.
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1 Introduction

Haigh Workman Limited (Haigh Workman) was commissioned by Doug’s Opua Boat Yard (the Client) to
undertake a Geoenvironmental Appraisal comprising a detailed site investigation, remediation action plan and
site management plan for land at 1 Richardson Street, Opua and the adjacent esplanade reserve and CMA (the

site).

Current and historic boat yard activities at the site primarily include vessel maintenance which subject the site
to assessment under the Hazardous Activities and Industries List (HAIL) and Resource Management (National
Environmental Standard for Assessing and Managing Contaminants in Soil to Protect Human Health)
Regulations® (NES-CS).

1.1 Proposed Development

It is understood that the client wishes to redevelop the commercial aspects of the site to establish an
environmentally sustainable boat yard servicing a reduced capacity from historical levels of vessel maintenance.
The proposed development subject to this investigation includes:

e  Earthworks to excavate the existing slipway to a shallower grade of 4 to 8 %;

e Specific engineering design and construction of slipway excavation retaining walls;
e Dredging of the CMA;

e  Relocation of boat yard winching system;

e Installation of critical boat yard stormwater management infrastructure, and;

e  Earthwork and maintenance area stabilisation with impermeable surfaces.

A combined proposed development plan has been reproduced by Haigh Workman, included within Appendix A
as Drawing No. 17 115/02. The proposed development plan has been re-produced from the following drawings

provided by the client at the time of writing:

e  Thomson Survey Limited Drawings Set Ref. 8095, dated 6 March 2019;
e  Total Marine Services Ltd Drawing Set Ref, 0155-0504, dated 17 January 2019, and;
e Littoralis Landscape Architectural Drawing Ref. 1253_C1_20190325.

1.2 Land-use and Exposure Scenario

An assessment of the land-uses and exposure scenarios has been conducted in accordance with Ministry for
Environment (MfE) Contaminated Land Management Guidelines? (CLMG), Methodology for Deriving
Contaminants for the Protection of Human Health3 (Methodology) and the NES-CS.

It is understood the current and proposed land-uses will remain the same following soil disturbance activities
and can be classified by two of the five exposure scenarios for which Soil Contaminant Standards (SCSs) have
been derived in Section 7 of the Methodology. Therefore, this investigation has been designed and conducted

! Resource Management (National Environmental Standards for Assessing and Managing Contaminants in Soil
to Protect Human Health) Regulations, 2011

2 Ministry for Environment, Contaminated Land Management Guidelines Nos. 1 to 5, 2011

3 Ministry for Environment, Methodology for Deriving Contaminants for Protection of Human Health, 2011
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based on Regulation 7(2) of the NES-CS. Relevant exposure scenarios to assess the effects of contaminants upon

human health for the site comprise:

e Commercial/ industrial (outdoor worker or unpaved) within the footprint of 1 Richardson Street;

e  Parks/ recreational within the footprint of the reserve, walking track and CMA.

The balance of the site comprises dense natural bush and is not considered a piece of land subject to HAIL
according to the definitions in Regulation 7 of the NES-CS. The exposure scenario designations are presented as
Drawing No. 17 115/03 within Appendix A.

1.3 Scope of Work

This report presents the factual information available during a desktop study, interpretation of data obtained
from a ground investigation and laboratory analysis and geoenvironmental recommendations relevant to the
proposed works.

The purpose of this investigation was to determine the risk to human and ecological receptors at the site from
ground contamination arising from historical activities conducted at the site or the proposed development. The
scope of works conducted by Haigh Workman comprise:

e Research, compile and review available desk study information.

e Site mapping and sample collection appropriate to the Conceptual Site Model (CSM) and rationale
presented within this report;

e Laboratory analysis of priority contaminants by a specialist sub-contractor including scheduling of
samples, instructions and interpretation of results by Haigh Workman, and;

e  Preparation of this report with site specific recommendations and necessary remedial actions required
from any observed levels of land, groundwater and/or controlled water contamination relevant to the
protection of receptors identified within the CSM.
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2 Site Description

Published historical and GIS data has been reviewed in detail. A summary of relevant information pertaining to
the site is provided in this section. Relevant site photography including historical aerials, historical photographs
provided by the client and site photography taken by Haigh Workman are provided as Appendixes B, C and D,
respectively.

2.1 Identification
Address: 1 Richardson Street, Opua

Legal Description: Boat Yard — Pt Lot 1, Lot 2 Blk XXXII Town of Opua
Reserve — Section 1, Section 2, Section 3, SO68634
CMA — Pt RUSSELL Harbour Bed DP 18044

Co-ordinates: Topo 50 — AV29 015 918
NZTM - 1701474mE, 6091848 mN

Total Site Area: 1,581 m? (0.1581 ha)

Area Subject to HAIL: 1,040 m? (0.104 ha)

A site location plan is presented as Drawing No. 17 115/01 within Appendix A. The 1,040 m? subject to HAIL is
recorded on the HAIL and Exposure Scenario Plan, Drawing No. 17 115/03 within Appendix A.

2.2 Site Setting

The site, including Doug’s Opua Boat Yard, the reserve and CMA forms an irregular shaped parcel of land situated
approximately 480 m north west of Opua Township. Historic and current land use remains broadly the same
comprising an established boat yard with associated structures and maintenance areas to the south west. An
area of Public Open Space (POS) that is utilised for recreational activities is situated to the south east, and the
CMA situated to the east provides a riparian margin to coastal waters.

Topographically, the site forms the base of a small valley and catchment trending from south west to north east
which has a broad bottom forming the existing boat yard and reserve. It is understood from information and
photographs provided by the client that the broad valley is attributable to earthworks conducted in c. 1960s to

excavate the southern facing slope.

The existing boat yard is formed with mixed surface coverings comprising metalled hard fill and concrete. The
boat shed forms the only existing structure; rectangular in plan shape and triangular in face height the structure
sets the architectural style of the site. A turntable is located at the crest of the slipway which extends to the
CMA. From the turntable, historical maintenance areas extend to the north west, west and south. However,
rails used for access to these areas have been recently removed.

The adjacent reserve is rectangular in plan with a maintained grassed surface covering those parts subject to
boat yard activities, and a gentle gradient from the boat yard to the CMA. The current profile of the reserve is
indicative of some fill at the crest, placed prior to the client’s occupation of the site. The CMA includes a sandy
beach trending the width of the site delineated by a small wall and walking track. Access from the boat yard to
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the CMA is required for hauling vessels. The slipway is situated adjacent to the northern site boundary. The
remainder of the site includes dense natural bush upon steep sided hill slopes.
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3 Site History

Table 3.1 outlines a summary of HAIL and ANZSIC codes identified during the desk study and site walkover survey
relevant to the site and surrounding land (up to 500 m).

Table 3.1 — HAIL Code Definitions

HAIL Code \ Activities Common Contaminants

Al17 Storage tanks or drums for fuel, | Hydrocarbons, Polycyclic Aromatic Hydrocarbons
G400000 chemicals or liquid waste. (PAHSs), Volatile Organic Compounds (VOCs).

F5 Port activities including dry docks or | Metals, paint residues (tin, copper and lead), tributyltin
C239200 vessel maintenance. (TBT) and hydrocarbons associated with fuel storage.
F7 Service station including retail or | Petroleum hydrocarbons (including BTEX and PAHs),
G400000 commercial refuelling facilities. lead.

Source: CLMG Schedule B:2004 and ANZSIC Codes V2.0:2006.

3.1 Ownership & Site Uses

A summary of historical site ownership and uses is provided in Table 3.2. Where applicable, relevant HAIL codes
and commonly arising contaminants are listed derived with reference to CLMG Schedule B#, ANZSIC:2006° and
AS 4482.1:2005° and site-specific research by Haigh Workman. Relevant Certificate of Title documents are
provided within Appendix J.

Table 3.2 — Historical Site Ownership & Uses

Comments
Date Range Ownership Land Use \ HAIL & ANZSIC Code
01/03/1898 — | William Stewart Residential (hon-commercial);
NA

30/04/1932 (Kawakawa Shopkeeper)
30/04/1932 — Blanche Wall Small WW2 army barrack to

south east of site*;
27/06/1962 (Kawakawa Married Woman)

Possible boat yard from c. 1950%

within the reserve.

- - " . F5, A17

27/06/1962 — | Anthony & Denise Tubine Boat shed and slipway within

reserve*”,
17/11/1966 (Salesman) 239200
17/11/1966 — Edward Thurlow Leeds Boat shed and slipway in current

layout and location but with no
22/10/1982 | (Boat Builder) turntable*.

4 Ministry for Environment, Contaminated Land Management Guidelines Schedule B: Hazardous Activities and
Industries List (HAIL) with Hazardous Substances, 2004

> Australian and New Zealand Standard Industrial Classification, 2006

6 Australian Standard, Guide to the Investigation and Sampling of Sites with Potentially Contaminated Soil Part1:
Non-Volatile and Semi-Volatile Compounds, 2005
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22/10/1982 — Brian & Carol Elliott

16/01/1992 (Yacht master)

Turntable and additional rails/
maintenance areas added in c.

Present (Boat builder) 2000*

20/05/1994 — Doug & Carl Schmuck

Sources: * - Historical site photography (see Appendix D); # - Historical aerial photography (see Appendix B).

Aerial photography review suggests immediately adjacent land to the site has not been subject to activities
defined by the HAIL. The closest activities listed by the HAIL are situated within Opua Township. Topography
and lateral distance confirm evidence of contamination at the site from these sources is highly unlikely.
Contaminants discharged to water from these sources may migrate to the site under tidal flows. These
contaminants would be in a dispersed or diluted form. A summary of historical land uses listed on the HAIL of
surrounding land is presented as Figure 1.

Figure 1 — Surrounding Land HAIL Plan

(Source: NRC Open Data)
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3.1.1  Historical Photography

A review of relevant available aerial photography and historic site photography is included in Table 3.3.

Referenced historical aerial and land photography is presented in Appendix B & C respectively. The location of
historical site features are presented on Drawing No. 17 115/04.
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Table 3.3 — Historical Aerial and Land Photography Review

Date Range

c. 1940 -

1981

Review

1940 - Structures are located adjacent to the CMA within the area of reserve comprising a
small dwelling and a small boat shed. Site topography at this time forms the natural bush-clad,
v-shaped valley profile. Photography indicates a small watercourse in the base of the valley,
see Figure 14.

1943 — Structures above have been added to and are utilised as barracks for the United States
army for which it is understood no weapons were present. The site occupation is limited at
this period to the southern corner of the reserve and CMA, delineated at this time by a small
dry-stone cobble wall. See Figure 15, Figure 16 and Figure 17.

1950 to 1962 — No significant visible changes to the site or surrounding land. Some former
shed structures have been demolished and cleared. See Figure 18 and Figure 19.

1962 — Possible slipway constructed associated with the historic boat shed to the southern
corner of the reserve. See Figure 20.

1965 — Aerial is low quality. No specific site features visible; however, the site appears to have
undergone major earthworks. See Figure 4.

1966 — Site photograph with the aforementioned earthworks, historic boat yard and slipway
within the reserve are clear. From this photograph major earthworks included cutting and
benching and re-grading of the southern facing slope. The small watercourse noted in the
1940 site photograph trended adjacent to the structure in this photograph. Earthworks have
filled in this watercourse. See Figure 21.

1981 -

Present

1981 — The former boat shed, and slipway located in the reserve in the 1966 aerial has been
demolished and cleared from the site. Mature, dense bush has re-vegetated the adjacent
slopes suggesting no further earthworks have taken place. The site has been re-developed (c.
November 1971 based on approved building consents) including the present-day boat shed,
slipway including rails and two small sheds to the southern boundary of the site and reserve.
However, the only rails are along the slipway and it is assumed the turntable and other rails
have not been constructed at this time. See Figure 5.

2000 — Site and surrounding land remains broadly the same with increased residential
development. The present-day turntable and rails to 3 additional maintenance areas has been
constructed.

2000 to 2017 — No significant visible changes to the site or surrounding land.

2017 to 2019 — Three maintenance areas leading from the turntable, constructed between
1981 and 2000 have been decommissioned. Associated rails have been removed but the
turntable remains in-situ. See Haigh Workman 2017 and 2019 site photography.

Source: Haigh Workman archives, google earth, client photographic records, FNDC and Retrolens’.

7 www.retrolens.nz
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4 Consents and Permits

Haigh Workman conducted a detailed review of the available property file and the Far North District Council
(FNDC) GIS database. A summary of relevant information pertaining to building permits, licences, resource

consents and complaints are presented.

Table 4.1 — Site Zoning Designations

Legal Description Zone (Current) Comments ‘
Pt Section 1, Section 2 | Commercial Forming the existing boat shed, maintenance areas and yards
and Section 3 TN OF Blk these properties are zoned commercial and have an industrial
XXXIl Opua land-use limited to boat yard activities.

Section 1, Section 2 SO | Conservation Zoned as esplanade reserve with a recreational land-use.
68634 and Section 3 SO However, resource consents held by the client at the time of
68634 writing allow for use of the reserve areas for commercial

purposes, in particular the existing slipway. Since Haigh
Workman first visited the site in 2017, only Section 2 (forming
the existing slipway) has been noted to be used in a
commercial aspect.

4.1 Permits, Licences and Consents

Consents and permits were available within the property file, as summarised in Table 4.2. No complaints have

been recorded within the property file maintained by FNDC.

Table 4.2 — Relevant Permits/Licenses/Consents

Date(s) Permit No. & Proposed Works Compliance Record
Legal Description
17/11/1971 | ABP 4008493. New workshop. Building permit applied for
by E.T. Leeds.

Pt Sec 1 All 2 Blk XI.

10/01/1979 | ABP 9035362. New boat shed (16 m?). Building permit applied for

by E.T. & M.C. Leeds.
Sections 2, 3 & Pt 1 Blk XXXII.

08/11/1982 ABP 442. Plumbing and drainage work | Building permit applied for
for a proposed house. by B.D. Elliott & C.A. Elliott.

14/11/1988 | TCP 782035. Construct a jetty parallel to | Approved consent applied
existing slipway. for by Elliotts Boatyard.

08/06/1989 | ABP 6070999. Construction of a new jetty. Building consent applied

for by B.D. Elliott.
Adjacent to 410/44 Blk XXXII.

14/09/1995 | ABA 990297. Alteration to living | Building consent applied

accommodation part of shed | for by Douglas Schmuck.
Sections 2, 3 & Pt 1 Blk XXXII. (80 m?).

08/11/1998 | Not available. Use of a floating structure for | Resource consent applied
maintaining and servicing | for by Douglas Schmuck.
charter yachts (pontoon).
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1998 RC 1980055. Submission on the proposed | Resource consent applied
) District Plan. Request to stop | for by Douglas Schmuck.
Sections 2, 3 & Pt 1 Blk XXXII. development of road
adjacent to Elliotts Boatyard,
Opua.
02/09/2003 | ABA 20031770. Wharf extension. Building consent applied
for by Douglas Schmuck.
Sections 2, 3 & Pt 1 Blk XXXII.
02/09/2003 | ABA 20020021. Add a new storage lean to | Code of Compliance
) existing building. Certificate (CCC) applied
Sections 2, 3 & Pt 1 Blk XXXII. for by Douglas Schmuck.
26/11/2013 | BC 2012965. Decommission of an on-site | CCC applied for by Douglas
) effluent disposal and to | Schmuck, Carl Schmuck
Sections 2,3 & Pt1BIKXXXIl. | connect to FNDC reticulated | and Irene Schmuck.
sewerage scheme.
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A review of available GIS data held by the territorial (FNDC) and regional (Northland Regional Council (NRC))

authorities was conducted in relation to flooding, discharges and waste management.

5.1 Flooding and Hydrology

The site situated at the coastal margin which identifies it as potentially subject to flooding. Events under

consideration include those with an Annual Return Interval (ARI) of 10 and 100 years.

Table 5.1 provides a

summary of the potential flood risks and existing known hydrological sources.

Table 5.1 — Summary of Potential Flooding and Hydrological Occurrences

Presence/ Location

\VETCT G NG T D N B Coastal waters at the eastern site

boundary.
(Classified and Unclassified)

Comments

The Veronica Channel is tidal.

SN ETET N EE TN Historic watercourse within site
within 250 m boundaries.

(Ponds, lakes etc)

The former watercourse trended roughly
east to west through the boat yard and
reserve, discharging to the CMA adjacent
to the former pre-1960 boat yard. It is
understood this watercourse was filled
with site-won materials during 1960s
earthworks.  Existing culverts in the
location of the watercourse were not
identified at the CMA.

Flood Risk Coastal flood hazards up to CMA
boundary and river flood hazard
by FNDC maps.

Coastal flood hazard is indicated at the
eastern property boundary with the CMA
from NRC Coastal Hazard Report®. The
proposed slipway excavations lie within
this hazard while existing structures are
sited above the hazard.

Flood hazard is anticipated at the site
according to FNDC maps.

8 Tonkin & Taylor, Report Ref. 1001049, Coastal Flood Hazard Zones for Select Northland Sites for NRC, December

2017 Update.
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Flood Susceptibility High.

Geology mapping does not indicate the
site to be underlain by alluvial soils.
However, alluvium in the form of marine
sediment can be anticipated at the
eastern site boundary and within the
profile of the watercourse. Stormwater
management will be required to
minimise flood risk for the proposed
development.

Licensed A\STeTado 8 No surface water abstractions
within 1 km recorded.

(STEILEL R CILGATEIE 1 no. groundwater abstraction
recorded within the site.

Groundwater abstraction at the site is
understood to be consented.

Private wells within 1 km 16 no. active private wells. The
closest is situated approx. 80 m
south west of the site.

(LOC. 203137)

In brief the recorded private wells are for
mixed purposes including domestic,
monitoring and exploration.

The closest private well is recorded as for
exploration purposes. Formed in 1984 to
a depth of 13.50 m with static
groundwater at 2.50 m. The borehole is
within the adjacent scenic reserve land
(Section 23, TN of Blk XI Opua), on land
above the site and Richardson Street.

SR G WAL None recorded on GIS system.
within 500 m Coastal waters at the site
boundary.

Coastal waters form protected bodies;
contamination pathways should not be
established to them without prior
consent. Erosion and sediment control
during the earthworks period will require
specific design and adequate monitoring
to minimise the risk of contaminant
discharge.

5.2 Discharges and Waste Management

Relevant information is summarised in Table 5.2 relating to waste management and discharges to land, air and

water within the vicinity of the site.
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Table 5.2 — Summary of Discharges and Waste Management

Materials and/ or Wastes
Associated with the Site

Hydrocarbon Storage within
500 m

Product Spill/ Loss History
within 1 km

Recorded Discharges to
Land, Air and Water

Landfilling/ Tipping on or
within 250 m

Waste
Facilities within 1 km

Management

21

Presence/ Location

General wastes for landfill are

stored on site adjacent to

driveway.

HW Ref: 17 115
16 December 2019

Comments

Stored wastes awaiting disposal from site
to landfill

batteries,

include general waste,

and paint or product
containers for a short term prior to
landfill disposal. Products stored within
the boat shed

chemical

include paints and

products for vessel

maintenance.

No visible and/or olfactory evidence of
ground contamination recorded.

Small volume of diesel and oil
stored in 5 litre drums adjacent to
waste storage.

Closest off-site fuel storage

approximately 450 m south east
at Opua Port.

Fuel tanks at Opua Port do not pose an
environmental contamination risk to the
site.

None recorded.

Minor spillage was noted at the winch,
beneath the wire rope and area of fuel
storage. Visual evidence including
discolouration of the hard fill surface and
The

client advises the product to include

associated hydrocarbon odour.

grease and oil.

Discharge consents currently

operated by the client.

Approved discharge consents for the site
are in operation including stormwater
discharges to controlled waters.
Discharges to air are controlled by the

client.

The proposed development aims to
improve the effects of discharges to
water, air and land through specific
engineering design.

None recorded.

All stored wastes are disposed of to an
approved landfill facility.

None recorded.
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Ground Gas Risk

Low to moderate

Areas of the site may contain deep made
ground, alluvium and/or hydrocarbon
in  1960s
minimise the risk across the boat yard as

deposits.  The earthworks
weathered rock is present at or close to
the surface. Ground gas does not pose a
risk to the reserve and CMA as no
enclosed structures exist or are
proposed. No site-specific ground gas

risk assessment is warranted.
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6 Geology

6.1 Published Geology

The published geology map for the area® indicates the basement geology for the area as Greywackes of the
Waipapa (composite) Terrane. Greywacke rocks at the site are described as ‘massive to thin-bedded, lithic
volcaniclastic sandstone and argillite’, as shown in Figure 2.

Local geomorphology of the Greywacke terrane in the wider Bay of Islands includes steep hill slopes and coastal
cliffs. Blue-grey fine-grained sandstone is noted that with depth weathers to yellow-brown weak to very weak
rocks with closely spaced bedding planes and discontinuities which allows shallow surface rock falls. Instabilities
and soil movements tend to occur at the residual soil/ completely weathered bedrock interface due to
groundwater. These rocks weather to form residual soils yellow-brown soft sandy clay to depths of 30 m.

At the site the natural valley profile (pre-1960s) is v-shaped, eroded by the unclassified watercourse like similar
adjacent valleys and anticipated to contain some localised alluvium, increasing to the marine environment at
the eastern site boundary. The valley bottom has been widened through cut and fill earthworks with very weak
weathered rocks anticipated either at or close to the surface across the northern half of the site including the
slipway. The current reserve ground profile is anticipated to have been formed through filling of site-worn
materials.

Flgure 2 — Published Geology (1:250,000, Whangarei Area Geology Map)

Massive to thin-bedded, lithic
and llgllho (Tdw) vmh mmof conglom«alo (TJg) and
teclonically enclosed basalt (TJv!
green siliceous nngulm TJc). Mélame zones ('I'Jm)
are mapped near the coast. Zzolite (northeast) to pumpelyite-
epidote-actinoite

9 Institute of Geological & Nuclear Sciences, 1:250,000 Scale, 2009: Geology of the Whangarei Area.
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7 Preliminary Conceptual Site Model

Based on the desk study findings, a combined Preliminary Conceptual Site Model (PCSM) and conceptual
exposure model has been developed for the proposed development and future exposure scenarios
(commercial/ industrial (outdoor worker or unpaved) and parks/ recreational. Drawing No. 17 115/03 within
Appendix A presents the adopted location of each exposure scenario.

The PCSM summarises the understanding of the surface and sub-surface features, the potential contaminant
sources, transport pathways and receptors in order to assess potential contaminant linkages. In assessing the
likely primary contaminants present at the site, reference has been made to CLMG Schedule B and
Methodology. A qualitative risk assessment has also been made of the likelihood of any potential contaminant
linkage and significance. The PCSM is presented schematically as Drawing No. 17 115/04 within Appendix A.

In summary, the PCSM has identified the following potential contaminant linkages which could result in an
unacceptable risk to human and/or ecological receptors:

e Ingestion, inhalation of dust, dermal contact and plant uptake with potential heavy metals,
hydrocarbons (including Total Petroleum Hydrocarbons (TPHs) and Polycyclic Aromatic
Hydrocarbons (PAHSs)) in surface, made ground and/or shallow natural soils associated with current
and historical site activities (boat yard and vessel maintenance to 1960). Considered to pose a high
risk to site end-users, construction workers, adjacent land users, the built environment and proposed
landscaping.

e Possible leachable heavy metals and hydrocarbons (including TPHs and PAHSs) in surface, made
ground and/or shallow natural soils associated with current and historical site activities posing a high
risk to controlled coastal waters (marine ecosystem and groundwater) associated with the former

filled watercourse via migration.

7.1 Data Integrity

This desk study has been collated from information provided by and within interviews with the Client, the
property file held by FNDC, available online GIS databases, aerial mapping, site photography and Haigh Workman
archives. These sources provide a high level of confidence in the desk study and PCSM at this stage.

0 Ministry for Environment, Contaminated Land Management Guidelines Schedule B: Hazardous Activities and
Industries List (HAIL) with Hazardous Substances, 2004
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8 Geoenvironmental Investigations

Haigh Workman scoped a contaminated land ground investigation in accordance with CLMG and NES-CS. The
investigation was designed to comply with Rule 8(2) of the NES-CS. Fieldworks were conducted by a Suitably
Qualified and Experienced Practitioner (SQEP). In total, two ground investigations were conducted as follows:

e  Preliminary investigation; 9 May 2017. Comprised the sampling of surface and shallow made ground
and natural soils from 13 locations to retrieve 15 samples designated ES1 to ES15 to a maximum depth
of 0.10 m below ground level (bgl). The purpose of this preliminary investigation was to determine
whether elevated concentrations of contaminants are present at the site.

e Detailed investigation; 31 January and 1 February 2019. Comprised the stratified grid sampling of made
ground and natural soils from 55 exploratory holes (BH1 to BH55, inclusive) to retrieve 154 samples
(ES101 to ES254, inclusive). Samples were taken from the surface (up to 0.10 m bgl) and sub-surface
soils (up to 0.60 m bgl). Three saline groundwater samples (GW1, GW3 and GW4) were also taken from
CMA exploratory holes BH52, BH54 and BH53, respectively.

The purpose of this detailed investigation was to ascertain the lateral and horizontal extent of ground
contamination above relevant SCSs within the boat yard, reserve and CMA in relation to the proposed

development and historical site activities.

8.1 Geoenvironmental Boreholes

Geoenvironmental boreholes adopted hand augering techniques to depths ranging from 0.50 m to 0.60 m bgl.
The purpose of the hand augered boreholes was to visually log the site-wide soil conditions extracted from the
ground and to obtain samples. Exploratory hole locations were generally formed on a 5 m by 5 m grid across
the reserve and maintenance areas and increased density of 3 m by 3 m within the slipway and CMA within the
slipway. The exploratory hole layout and environmental sample schedule is depicted on Drawing No. 17 115/06.

All materials retrieved from boreholes were logged in accordance with the NZGS publication, 2005, Hand

auger logs are presented as Appendix E.

8.2  Access Constraints

Access was made available to Haigh Workman across the entire site. Constraints which prevented sampling of
strata were as follows:

e  Concrete hardstanding at the base of the slipway at the boundary with the CMA;
e Concrete turntable, and;
e  Plastic covering of the slipway which limited sampling to the edges of sheets.

It is recommended that should any of the aforementioned concrete structures be excavated and cleared from
the site, the exposed surface should be sampled to confirm any residual levels of ground contamination within

the footprints.

1 NZGS, 2005: ‘Guidelines for the Field Classification and Description of Soil and Rock for Engineering Purposes’.
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8.3 Sampling and Analysis Quality Objectives
Objectives of the derived sampling regime were to:

e Sample all strata which may come into contact with receptors identified in the PCSM;

e Delineate the extent and migration potential of any Contaminants of Concern (CoC) above the relevant
exposure scenario SCSs which may cause harm to receptors identified in the PCSM;

e Provide a detailed, consistent site coverage to determine specific remediation volumes, if any;

e  Conduct sufficient analytical testing by an accredited laboratory to conduct statistical analysis on
contaminants above the relevant SCS, and;

e  Confirm the accuracy of results through duplicate testing.

8.4 Sampling Methodology & Analysis Plan

Minor ground disturbance for sampling activities was conducted as a permitted activity under NES-CS regulation
8(2), where soil sampling is defined within regulation 5(3) to ‘determine whether or not it is contaminated, and
if it is, the amount and kind of contamination’. Any adverse effects from sampling activities are considered to

be minor.

The PCSM and desk study formed the basis of the systematic sampling plan with an increased sample density
and focus upon the slipway and CMA subject to proposed excavations. The procedures and principles outlined
in CLMG No. 52 were followed when determining sample quantities and location. CLMG No. 5 Appendix B
provides calculations to determine the number of samples when forming a grid and the associated reliability of
data at 95 % confidence level. Based on a conservative piece of land to be sampled of 1,835 m?a minimum of
26 samples are required on a 5 m grid.

This Geoenvironmental Appraisal summarises the results of the preliminary investigation. The preliminary
sampling plan formed a judgemental sampling pattern with soil samples retrieved from areas of likely
contamination, i.e. the slipway and maintenance area footprints, areas of surface staining by the winch system.
A summary of the sample rationale for the detailed investigation is presented in Table 8.1.

Table 8.1 — Sampling Rationale

Borehole ID Sample ID Rationale

BH1 to BH8 ES100 to ES122 Samples retrieved from the reserve to ascertain contamination

BH10 to BH13 | ES126 to ESES137 levels, if any and to determine contaminant migration from the boat

BH15 to BH18 | ES140 to ES151 yard activities. BH9, BH14, BH19 and BH24 to BH46 were retrieved

BH20 to BH23 | ES154 to ES165 from grassed areas adjacent to the slipway, within the reserve
consented for use as a slipway. Exploratory hole density ona 5 x5
m grid.

BH9 ES123 to ES125 Samples retrieved from areas of vessel maintenance to confirm the

BH14 ES138 to ES139 area and volume of soil with contaminants above relevant SCS

BH19 ES152 and ES153 thresholds. In addition, the highest contaminant levels would be

BH24 to BH46 | ES166 to ES201 selectively scheduled for leachability testing to determine the
potential contaminant migration to controlled waters and landfill
classification.

2 Ministry for Environment, Contaminated Land Management Guidelines No. (Ministry for Environment) 5, 2011
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BH36 to BH46 | ES202 to ES230 Samples retrieved from the reserve area utilised as the slipway.
Sample density increased to approximately 3 m spacing to obtain a
sample from either side of the existing rails and one from within the
rails. The existing surface covering included plastic sheeting which
was not disturbed as it provides some ground protection from site
activities. Sample locations were positioned at joints in the sheeting
or adjacent to the rails. Samples could not be retrieved from an area
with concrete hard standing approximately 4 m square at the base
of the slipway.

BH47 to BH55 | ES231 to ES254 Samples retrieved from the CMA, primarily from beach deposits
within the slipway alignment to sample the area of anticipated
maximum probable contamination. Samples retrieved ona3x3 m
grid. Samples included soil and where encountered, saline ground
water.

Exploratory hole locations are presented on Drawing No. 17 115/06 within Appendix A. The grid and exploratory
hole locations were measured out on site by hand from known boundary positions.

8.4.1 Sampling Methods and Field Quality Assurance and Quality Control (QA/QC)

Exploratory holes were formed utilising either a 100 mm or 50 mm diameter hand auger and samples retrieved
directly from the auger. Between samples, the equipment was decontaminated by brushing, spraying with clean
potable water and rinsing with high purity de-ionised water.

Appropriate Personal Protective Equipment (PPE) was worn by Haigh Workman staff throughout fieldworks
including disposable nitrile gloves, highly visible vest and steel toe capped boots.

Samples were immediately sealed and labelled within appropriate sample jars including:

e  Plastic jars with plastic lids for heavy metal analysis;
e Small plastic jars with nitric acid for leachability analysis, and;
e  Glass jars with sealed metal lids for TPH and PAH analysis (2017 preliminary investigation).

Samples were stored and transported to Hill Laboratories in Hamilton within cool-boxes within 24 hours of
sampling. Temperatures were maintained by frozen cool packs. Records of fieldworks and quality control
including sample records and chain of custodies are included within Appendix F.

8.4.2 Laboratory QA and QC

Selected samples of shallow natural soils were scheduled and tested for the primary contaminants under
subcontract with R J Hill Laboratories Limited, an IANZ** and NZS/ISO/IEC 17025:2018* accredited laboratory
incorporating the aspects of ISO 9000:2015% relevant to testing laboratories.

Records of laboratory quality assurance and quality control are presented in Appendix F and G of this report.
The results of soil analysis including testing methodologies as received from the laboratory, are presented in
Appendix H of this report.

13 |nternational Accreditation New Zealand which represents New Zealand in the International Laboratory
Accreditation Cooperation (ILAC).

14 New Zealand Standard, General Requirements for the Competence of Testing and Calibration Laboratories,
2018.

151S09000: Quality Management Systems.
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Information on the overall variability or precision of both the sampling technique and the analytical laboratory
was performed by duplicate analysis. Duplicate samples were retrieved in accordance with CLMG No. 5 Section
3.9.1.

Retrieving a duplicate sample involves two samples from the same sampling location (primary and secondary
samples). Both samples are placed in separate containers and sent to the laboratory under different names. A
single duplicate sample was collected for every 10 samples. The sample results can then be compared to assess
whether they comply with an acceptable percentage difference (30 to 50 %, CLMG No. 5). The results of
duplicate variance analysis are presented in Table 9.6.
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9 Geoenvironmental Assessment

9.1 Data Evaluation (QA/QC)

Laboratory test data, as received was reviewed by Haigh Workman for completeness and consistency.

For each analyte, the results were evaluated against the relevant exposure scenario SCS presented within the
Methodology, reproduced by Haigh Workman and included as Appendix I. The volume of samples enabled
statistical analysis of the dataset to calculate confidence in the results and to identify any outliers. Statistical
analysis has been conducted in accordance with NSW EPA:1995%, This guideline is recommended for statistical
analysis by Appendix A of CLMG No. 5.

9.2 Basis for Guideline Values

In reference to CLMG Schedule B, priority contaminants within boat yards include select inorganic heavy metals.
In particular, copper, tin and lead arising from vessel maintenance, including lead and/or copper-based
antifouling paints. It is accepted that other contaminants present in these products, but the presence of copper
and lead would signify their presence?’.

Copper and lead form two of the seven elements highlighted by the Methodology document as priority
contaminants. The two exposure scenarios (commercial and recreational) also form two of the five recorded in
the Methodology. Therefore, laboratory results can be compared directly to published SCS values for the
commercial/ industrial (outdoor worker or unpaved) scenario or parks/ recreational scenario within the areas
designated on Drawing No. 17 115/03 of Appendix A as Regulation 7(2) of the NES-CS is satisfied.

Adopted SCS values within this report have derived from the Methodology publication, summarised by Haigh
Workman and presented as Appendix I. Where a contaminant is listed within the Methodology as having No
Limit (NL), a SCS of 10,000 mg/kg has been applied as an initial trigger threshold for further evaluation against
the Methodology.

In the case of the priority contaminants at the site, copper is listed as NL. However, the presence of copper in
concentrations greater than 10,000 mg/kg would generally indicate other active ingredients such as lead above
the SCS. A threshold of 10,000 mg/kg is reasonable for the purpose of the preliminary investigation. Where
10,000 mg/kg has been exceeded, the detailed investigation specifically assesses and modifies the SCSs.

9.3 Results (Preliminary Investigation)

Thirteen samples were analysed from surface soils within the boat yard, slipway and immediately adjacent areas
of the reserve for heavy metals, and three select samples were tested for a suite of TPH and PAHs common
within diesel and hydrocarbon based produced from the zone adjacent to the existing winch and wire rope.

6 New South Wales Environment Protection Authority, Sample Design Guidelines, 1995.
7 Copper is an active ingredient of marine antifouling paints, New Zealand Environmental Protection Authority,
Evaluation and Review Report APP201051 — Antifouling Paints, 2013.
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Table 9.1 summarises the results and associated assessment criteria SCS for thirteen surface samples retrieved

from the site, one of which was taken from the reserve (recreational exposure scenario zone).

Table 9.1 — Summary of Preliminary Investigation Results

Commercial Zone Recreational Zone samples Exceeding SCS
Analyte (mg/kg) (mg/kg)
Result | SCS  Result  SCS
Heavy Metals
Arsenic 11-45 70 11 80
Boron <20 -< 400" NL <20 NL
Cadmium 0.15-4.5 1,300 <0.1 400
Trivalent Chromium () 10-260 NL 12 NL
Hexavalent Chromium (1V) <0.4 6,300 <0.4 2,700
ES6 (107,000 mg/kg)
790 - ES9 (25,000 mg/kg)
Copper 107,000 NL 1,090 NL ES10 (104,000 nig/ig)
ES15 (29,000 mg/kg)
ES4 (4,700 mg/kg)
Lead 108-8,400 | 3,300 | 410 880 E:g g;ggg mgg
ES10 (8,400 mg/kg)
Mercury <0.1-14 4,200 1.23 1,800
Polycyclic Aromatic Hydrocarbons®
Acenaphthene <0.03-0.22 NL
Acenaphthylene <0.03-0.04 NL
Anthracene <0.03-0.09 NL
Benzo(a)anthracene <0.03-2.8 1.1*
Benzo(a)pyrene (BaP) <0.03-1.67 11
Benzo(b)fluoranthene &
Benm:j)iluoranthene 0.04-43 1.1% ES15 (4.3 mg/kg)
Benzo(g,h,i)perylene 0.04-1.5 NL
Benzo(k)fluoranthene <0.03-1.79 1.1* NA
Chrysene <0.03-2.7 0.11* E:ié?z_g; 227;3
Dibenzo(a,h)anthracene <0.03-0.38 11*
Fluoranthene <0.03-3.6 0.11* 325((;392 EZES
Indeno(1,2,3-c,d) pyrene 0.04-1.94 1.1*
Naphthalene <0.12-<0.6 230
Phenanthrene 0.06-1.37 NL
Pyrene 0.16-2.8 NL
C7-C9 <8-<9 8,800
Cc10-C14 <20-109 1,900 NA
C15-C36 410-17,300 | 20,000

Total Hydrocarbons (C7 — C36) 410-17,400 | 30,700

* - Represents Potency Equivalence Factor (PEF) with Benzo(a)pyrene as a surrogate marker in a cohesive soil; + - Higher Limit of Detection due to copper concentrations.

18 SCS derived from Ministry for Environment, Guidelines for Assessing and managing Petroleum Hydrocarbon
Contaminated Sites in New Zealand, 2011 Tables 4.10, 4.11 and 4.12 for a silty clay surface soil.
19'5CS derived from Ministry for Environment, Guidelines for Assessing and managing Petroleum Hydrocarbon
Contaminated Sites in New Zealand, 2011 Tables 4.13, 4.14 and 4.15 for a silty clay surface soil.
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9.4 Site Characterisation (Preliminary Investigation)

Analysis of surface samples as a preliminary determination of the presence or absence of contaminants above
relevant exposure scenario SCS recorded elevated concentrations of copper, lead and locally, within the vicinity
of the winching system, select PAHs.

This is as anticipated by the desk study and PCSM which indicates the use of the slipway and vessel maintenance
areas since the present site layout was established in the 1976.

9.4.1 Heavy Metals (Inorganics)

It is considered the recorded elevated heavy metals arise from activities at the boat yard, principally the
application of copper and lead based paints from antifouling applications since the 1960s. Copper and lead
elevations above the SCS were observed only within the boat yard or the commercial/ industrial area.

For copper, Methodology Section 6.5.1 states ‘derived values greater than 10,000 mg/kg have been shown as
‘no limit’ (NL). In practice, such high concentrations are unlikely to be found on most sites. The derived values
may be found in Appendix 1. Soil concentrations well below the derived concentrations may be above the
phytotoxic threshold. If high copper concentrations are encountered on a site, the risk assessor will need to
consider whether this could affect the use to which a site could be put’.

In reference to Methodology Appendix 1% the copper soil ingestion pathway SCS has been adjusted to 288,826
mg/kg for the commercial zone and 89,206 mg/kg for the recreational zone. Methodology Appendix 1 confirms
the copper dermal absorption and inhalation pathways are not a risk to human health, listed as ‘na’. From
herein, the above modified SCS for copper is adopted to assess the risk to human health.

In consideration of this, no samples recorded concentrations of copper above the 288,826 mg/kg threshold.
However, the preliminary investigation confirms substantial concentrations of copper are present, particularly
within the boat yard, as expected from the desk study. Copper has therefore been included within the
scheduling of detailed testing to determine site-wide concentrations.

It would be prudent to note that the SCSs published within the Methodology are aimed at protection of human
health with no assessment of phytotoxicity (risk to plant life). The Methodology, Page 145%! states, ‘the
underlying premise in existing New Zealand industry-based guidelines is that protection of on-site ecosystems is
only required to the extent necessary to facilitate the use of the land’. In the case of the proposed development,
phytotoxicity has only therefore been considered where planting is proposed as a physical barrier between the

exposure scenario zones.

New Zealand timber treatment guidelines?? has considered the effect of select heavy metals of concern upon
human health and plant phytotoxicity. The document states, ‘Phytotoxicity is the major concern with some
heavy metals, particularly copper and Chromium (lll), in residential use’. A phytotoxic SCS value of 500 —
1000mg/kg has been derived and adopted by this investigation for neutral pH clay soils?®>. For this stage of

20 Methodology Appendix 1, Page 121.

21 Methodology Appendix 5, Section A5.2 Regulatory Context, Page 145.

22 Ministry for Environment, Health and Environmental Guidelines for Selected Timber Treatment Chemicals,
1997.

2 presented within Table 5.3 of Health and Environmental Guidelines for Selected Timber Treatment Chemicals,
1997. Estimated on the basis of copper bioavailability in neutral clay soils.
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analysis, samples ES1 and ES13 are situated within the zone of proposed planting and exhibited copper
concentrations > 1,000 mg/kg. This may cause phytotoxic effects upon the proposed planting. It is
recommended detailed testing targets the area of proposed planting to map areas of copper >1,000 mg/kg for
remediation, considering the lower, 500 mg/kg threshold is more specifically aimed at produce plants rather
than shrubs/trees and general landscape planting proposed.

The Methodology publication stated ‘the derived SCSs for lead are dominated by the ingestion pathway. The
dermal pathway has no influence’. Adopting the Ministry for Environment published SCS values in Table 9.1 and
Appendix |, lead is recorded at elevated concentrations within the boat yard at four sample locations (ES4, ES6,
ES7 and ES10). Lead has therefore also been scoped within detailed testing to determine the lateral and vertical
extents of contamination and subject to remediation accordingly, as set out in this report.

9.4.2 PAH and TPH

Two samples recorded elevated concentrations of PAHs above the relevant SCS derived from Toxic Equivalence
Factors (TEFs). These samples included ES8 at the site of localised staining at the winch and ES15 between the
winch and existing boat shed structure. In comparison to the TPH chromatogram for sample ES8 (presented
within Appendix H), a lubricating oil product of approximate SAE-30 grade can be identified. This is in line with
the localised, historic applications to the winch and ground surface staining.

Sample ES15 included three PAH ingredients above the relevant SCS whereas ES8 identified two elevated
analytes. Similarly, ‘heavy’ TPH fractions >C20 were recorded and indicate an oil-based hydrocarbon product
typically used for lubrication rather than diesel or petrol. The sample represents a highly weathered lubricating

or hydraulic oil used on the winching system.

The results indicate a localised zone of the site has PAHs above the relevant SCS, delineated by the presence of
visual surface staining. Some PAH ingredients are present in concentrations posing a risk to human health which
will require attention in the proposed development.

Module 4 Section 4.3.42* details that for soil contamination to pose a risk to a receptor, a complete pathway
must exist between the source of contamination and the receptor. Where the exposure pathway is incomplete
there is no risk; a key principal underlying a barrier approach to risk management.

9.5 Results (Detailed Investigation)

The results of the preliminary investigation recorded lead with elevated concentrations above the commercial/
industrial (outdoor worker or unpaved) exposure scenario. Significant elevations of both copper and lead were
observed across areas of the boat yard within the area of proposed excavations.

The detailed 2019 contaminant mapping investigation was scoped based on systematic grid sampling across the
reserve, parts of the boat yard comprising the slipway and vessel maintenance areas and the foreshore likely to
have received contaminants since the 1960s. The rationale for testing was as follows:

e Testing of all surface samples for a suite of heavy metals (Arsenic, Cadmium, Chromium, Copper, Lead,
Mercury, Nickel, Zinc);

24 Ministry for Environment, Guidelines for Assessing and managing Petroleum Hydrocarbon Contaminated Sites
in New Zealand, 2011.
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e  Testing of sub-surface (0.30 m bgl and if necessary, 0.50 m bgl) samples in the location of elevations for
the exceeding priority contaminants;
e Leachability testing of select samples with the highest elevations by nitric acid digestion and the extract
tested for copper and lead. Two methods of leachability analysis were adopted including:
0 Toxicity Characteristics Leaching Procedure (TCLP) for the assessment of soils excavated for
off-site disposal to landfill;
0 Synthetic Precipitation Leaching Procedure (SPLP) to determine the migration potential to
controlled waters;
e Saline groundwater testing for heavy metals, where encountered.

The results of detailed testing are summarised in this section. Table 9.2 presents the results of heavy metal
testing from 27 exploratory holes within the commercial exposure scenario area. Table 9.3 presents a summary
of heavy metal testing of 20 exploratory holes within the recreational exposure scenario area. In turn, Table 9.4
presents the results of TCLP and SPLP leachate analysis and Table 9.5 presents groundwater testing results.

All surface samples were retrieved from 0.00 m to 0.05 m bgl and sub-surface samples generally at 0.30 m and
0.50 m bgl. Results are presented in full in Appendix | and the location of exploratory holes on Drawing No. 17
115/06 within Appendix A.
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9.6 Site Characterisation (Detailed Investigation)

Analytical testing of the detailed investigation samples retrieved on a systematic grid revealed localised areas of
heavy metal exceedances focussed around areas of current and historical site activities. Heavy metals such as
copper and lead were adopted as indicators to the presence of the paints and products used within historical
site activities. Localised elevations of copper and lead conforms with the PCSM.

Drawings 17 115/07 and 17 115/08 present the areas of the site with recorded elevations summarised in this
section for surface samples and sub-surface (0.20 to 0.30 m bgl) samples, respectively.

9.6.1 Commercial Exposure Scenario Zone

Adopting a modified copper SCS of 288,826 mg/kg in accordance with the Methodology for the soil ingestion
pathway, no exceedances were observed. However, significant concentrations of copper up to 117,000 mg/kg
were recorded. Due to the significant concentrations and known presence of copper within products used at
the site, copper was selected as an analyte upon all further sub-surface samples.

Statistical analysis®®> was adopted to show a representative copper concentration at 95 % confidence.
Calculations indicate a representative concentration of copper at 37,810 mg/kg within surface samples, reducing
to 3,796 mg/kg at a depth range of 0.20 to 0.30 m bgl. This indicates that copper migration is relatively immobile
and some sub-surface samples (BH31 ES187 and BH32 ES190) adjacent to the boat shed recorded typical
background concentrations of copper. The risk of copper concentrations to ecological receptors has been
further analysed in this section.

Exceedances of lead against the commercial threshold of 3,300 mg/kg were observed within the main areas of
vessel maintenance. Typically, elevated copper concentrations above background thresholds were also
observed in these areas. Statistical analysis confirms a representative concentration of lead at 2590 mg/kg at
the surface reducing to 564 mg/kg at 0.30 m bgl. The representative site wide data concludes that lead
contamination is not above the SCS, however localised elevations represent hotspots around areas of vessel
maintenance. Similar to copper, lead recorded numerous back ground level concentrations at 0.30 m bgl
indicating a relatively immobile substance.

A single exceedance of arsenic (87 mg/kg) was recorded at the surface, within BH26 ES171 compared to the
arsenic SCS of 70 mg/kg. Arsenic concentrations reduced to acceptable levels at 0.30 m bgl.

Areas of the commercial zone above the relevant SCSs will require remediation as part of the proposed
development works. Drawing No. 17 115/07 indicates the area of exceedances within the commercial zone.

9.6.2  Recreational Exposure Scenario Zone

Similar to the commercial zone, elevations of copper against a modified soil ingestion SCS of 89,206 mg/kg were
not recorded. However, from the Timber Treatment Guidelines, a SCS of 1,000 mg/kg for plant phytotoxicity
was adopted and recorded the elevation of copper within six surface samples from areas of the reserve adjacent
to the boat yard (commercial zone). Other samples within the recreational zone recorded exceedances of this
1,000 mg/kg SCS, however the results were only compared to the SCS where planting is proposed, as Landscape
Architect Plan Drawing No. 1253_C1_20190325. Statistical analysis confirms representative copper
concentrations of 10,421 mg/kg at the surface, reducing to 753 mg/kg at 0.30 m bgl within the recreational zone.

25 US Environment Protection Authority ProUCL software was adopted for statistical calculations.
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Lead exceeded the recreational threshold SCS locally within the recreational area at its peripheries. Exceeding
areas line up closely with commercial zone lead exceedances. Statistics confirm representative lead
concentrations of 770 mg/kg at the surface and 582 mg/kg at 0.30 m bgl below the SCS which indicate a localised
exceedance rather than area wide gross contamination.

Results show a risk to human health for copper in a recreational exposure scenario is not present. The results
indicate a minor impact at the peripherals of the reserve associated with lead concentrations which will require
remediation to provide a safe environment for a recreational exposure scenario in the future. Elevations of lead
against the human health threshold and copper for phytotoxicity overlap and it is recommended remediation is
extended to cover areas of copper phytotoxicity. Drawing Nos. 17 115/07 and 17 115/08 within Appendix A
present the areas of the recreational zone which exceed SCSs and which require remediation.

An outlier to the lead results was observed at BH2, sample ES104 which recorded lead concentrations of 960
mg/kg compared to the SCS of 880 mg/kg. This exceedance is considered to represent historical activities
associated with the former (approx. 1960s established - refer to Figure 21 (1966)) boat yard located in this area.
No commercial activities conducted by the client have occurred in this area and the sample location is within
the area of historical boat yard development.

9.6.3 CMA Zone Surface Sediment Samples

Surface samples retrieved from the CMA on a 3 m by 3 m grid were compared to SCS provided within Table 1 of
Australian and New Zealand Guidelines for Fresh and Marine Water Quality?® (Water Quality Guidelines).
Toxicant Default Guideline Values (TDGVs) are provided for sediment quality at two levels; the Default Guideline
Value (DGV) and the Guideline Value-high (GV-high) which could be considered as more likely to be associated
with biological effects than the DGV but the extent of that impact is not known within the scope of the Water
Quality Guidelines.

Within the relatively small sampling area (36 m?), the nine samples tested at the surface recorded concentrations
of copper, lead, mercury and zinc above the DGVs. Only copper and zinc recorded concentrations above the
GV-high threshold.

The bioavailability and toxicity of contaminants depends primarily on grain size. All CMA exploratory holes were
recorded with cohesive sediment. The DGV data within the Water Quality Guidelines are described as largely
associated with silty rather than granular sediments and are most applicable to silty sediments. Contaminants
are therefore considered to bind to the cohesive sediment material at the site.

Contaminants within the foreshore are considered to be localised subject to minor vessel maintenance or
scraping within this zone. Remediation of the foreshore CMA within the slipway can be incorporated into the
proposed slipway excavations and adjacent dredging activities. The location of sample exceedances from the
DGVs are presented on Drawing No. 17 115/07 within Appendix A.

9.6.4 Groundwater

Where encountered, groundwater samples were retrieved and tested for a suite of heavy metals. Groundwater
was only encountered within the investigation as saline ground water within the foreshore. The Water Quality
Guidelines provide DGVs for the selected analytes at various levels of species protection, ranging from 80 to
99%.

% Australian and New Zealand Guidelines for Fresh and Marine Water Quality, 2018 update,
http://www.waterquality.gov.au/anz-guidelines.
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Samples BH52, GW1 and BH54, GW3 recorded concentrations of copper, lead and zinc above all DGVs.
Bioaccumulation and secondary poisoning effects may be applicable for these toxicants within marine life.
However, the samples were retrieved as ground water from exploratory holes with similarly elevated heavy
metal concentrations which will be subject to remediation rather than from the water body.

It is recommended as part of the remediation process that a marine water sample is retrieved from this area pre
and post remediation activities to confirm whether the toxicants are at similar levels within the marine
environment and if so, that remediation has prevented further leaching from the sediments to controlled marine
waters.

9.6.5 Leachability

Leachability testing was conducted upon samples which recorded the highest concentrations of boat yard
priority contaminants (copper and lead). The results represent a worst-credible scenario should the entire site
have been contaminated with copper in the order of 117,000 mg/kg and lead of 8,700 mg/kg. Actual site effects
are considered to be substantially less than indicated by this testing.

Procedures and principles for analysing and interpreting samples for landfill acceptance was conducted in
accordance with Module 2 of the Hazardous Waste Guidelines?” and the US EPA TCLP Test Method 1311%,
Ministry for Environment defines cleanfill material as ‘material that when buried will have no adverse effect on
people or the environment. Cleanfill material includes virgin natural materials such as clay, soil and rock, and
other inert materials such as concrete or brick that are free of:

e Combustible putrescible, degradable or leachable components;

e Hazardous substances;

e Products or materials derived from hazardous waste treatment, hazardous waste stabilisation or
hazardous waste disposal practices;

e Materials that may present a risk to human or animal health such as medical and veterinary waste,
asbestos or radioactive substances;

e liguid waste.’

Soils proposed for cut to waste (landfill) at the site can be categorised by the NZ Waste List?® as code ‘17 05 —
Soil (including excavated soil from contaminated sites), stones and dredging spoil’. The NZ Waste List does not
classify materials under this code as hazardous waste in accordance with the definition provided within Module
1 of the Hazardous Waste Guidelines3?. Waste contaminated materials are acceptable for disposal at a Class A
or Class B landfill.

As the results indicate, copper and lead concentrations are generally in exceedance of the screening criteria for
class A landfill disposal (100 mg/kg). TCLP analysis was scheduled on two samples and the leachate extract
tested for copper and lead concentrations. Results indicate copper and lead concentrations within the leachate
aqueous extract in excess of the 5 mg/I leachability limit3l. Soils cut to waste within the remediation process

27 Ministry for Environment, Module 2 — Hazardous Waste Guidelines - Landfill Waste Acceptance Criteria and
Land(fill Classification, 2004.

28 US EPA SW-846 Test Method 1311: Toxicity Characteristic Leaching Procedure, 1992.

2% Ministry for Environment, Waste Guidance and Technical Information, Waste List, Reviewed 2015.

30 Ministry for Environment, Module 1 — Hazardous Waste Guidelines — Identification and Record-Keeping, 2004.
31 Ministry for Environment, Module 2 — Hazardous Waste Guidelines - Landfill Waste Acceptance Criteria and
Landfill Classification, Appendix A, 2004.
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should be subject to treatment prior to off-site disposal. Methods for suitable treatment are outlined by this

report.

Samples with similar concentrations of copper and lead were subject to SPLP to determine the potential for
migration to controlled water sources (groundwater and/or coastal waters) under acid rain conditions through
the US EPA SPLP Test Method 131232, The subsequent leachate extract was analysed for copper and lead
concentrations and the results of testing compared to published Water Quality Guideline DGVs for marine water.
Results were similar to groundwater analysis, confirming the potential for leaching within the highest sample
concentrations. Itis considered that remediation and subsequent removal of this material from site will mitigate

against the contaminant migration leaching pathway.

9.7 Laboratory QA/QC

The quality assurance and quality control of the data precision was conducted through duplicate analysis. Based
on a duplicate analysis intensity of 1 duplicate analysis per 10 samples and 55 total samples analysed from
surface horizons, six duplicate samples were scheduled for analysis in accordance with CLMG No. 5.

A relative percentage difference for duplicates in the order of 30 to 50 % is acceptable as a data quality objective

of CLMG No. 5 using the equation:

(Result No.1 — Result No.2)

Relative Percentage Dif ference = x100
: ge Diff Mean Result

A summary of applying this equation to the duplicate results is included within Table 9.6.

Table 9.6 — Summary of Duplicate Relative Differences

Relative Difference of Surface Samples (%)

Analyte BH13 BH16
Arsenic 7.4 8.7 8.7 23.5 0.0 7.4
Cadmium 6.9 0.0 0.0 33.1 25.0 0.0
Chromium 0.0 0.0 26.1 46.5 22.2 0.0
Copper 6.1 7.7 15.5 48.7 86.7 9.0
Lead 0.0 9.5 1.3 39.0 13.8 15.4
Mercury 15.4 42.1 24.4 31.5 16.4 12.5
Nickel 0.0 0.0 22.2 28.6 40.0 0.0
Zinc 3.7 3.5 24.6 38.9 54.2 12.7
No -
Within Acceptable Limits Yes Yes Yes Yes Copper | Yes
Zinc

Duplicate testing was scheduled to target each a representative sample of various activities and exposure
scenarios including the recreational zone, commercial zone, areas of vessel maintenance, the slipway and CMA.
In general, samples exhibited relative differences < 50 %; only exploratory hole BH42, sample ES222 recorded
relative differences >50 % for copper (86.7 %) and zinc (54.2 %).

This sample was located adjacent to the main slipway rail and the exceedances are active ingredients of
antifouling paints. The sample was logged as including paint fragments which is considered to represent the
reason for excessive relative differences. A varying quantity of paint fragments analysed for the main sample
and duplicate test would give rise to highly variable results. The duplicate sample results for copper and lead

were significantly lower within the duplicate test than the main result, suggesting fewer paint fragments. As the

32 US EPA SW-846 Test Method 1312: Synthetic Precipitation Leaching Procedure.

40 17 115 Rev B



Geoenvironmental Appraisal

l-IAI G H WO RKMAN = 1 Richardson Street, Opua 16 ::::;;72;12

Civil & Structural Engineers For Doug’s Opua Boat Yard

higher concentration (main result) has been adopted for site characterisation and the potential for remediation
it is considered no further analysis is required to confirm relative differences and a conservative approach to
contamination within exploratory hole BH42 has been adopted.
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10 Revised Conceptual Site Model

The PCSM has been revised in light of the ground investigation and the interpretation of chemical analysis results
by Haigh Workman. The Revised Conceptual Site Model (RCSM) has been created to form a basis and
understanding of site remediation requirements for the proposed works under mixed final land-use scenarios
including commercial/ industrial (outdoor worker or unpaved) and parks/ recreational as identified on Drawing
No. 17 115/03 within Appendix A.

The RCSM summarises the understanding of sub-surface ground conditions and features, the potential
contaminant sources, transport pathways and receptors at risk. The RCSM is presented schematically within
Appendix A as Drawing No. 17 115/09. In summary, the RCSM has identified the following confirmed
contaminant linkages which could result in an unacceptable risk to human and/or ecological receptors:

e Direct ingestion of locally elevated arsenic (BH26) and lead (BH26, BH28 and BH29) up to 0.30 m bgl
within the commercial exposure scenario area associated with historical site activities post 1960s,
principally painting within areas of designated vessel maintenance. Considered to pose a high risk to
construction workers and site end-users.

0 In addition, localised risk to human health via direct ingestion, dermal contact and inhalation
of dust of select PAHs.

e Directingestion of locally elevated lead (BH18, BH22 and BH23) generally to 0.30 m bgl but within BH18,
up to 0.50 m bgl (assumed) within the parks/ recreational exposure scenario area associated with
historical site activities post 1960s at the boundary of the commercial and recreational zones.
Considered to pose a moderate to high risk to site end-users.

0 Asaresult of previous site activities associated with the pre 1960 boat yard and not associated
with the client/ current ownership. Direct ingestion of locally elevated lead within BH2 up to
0.30 m bgl (assumed). Considered to pose a moderate to high risk to site end-users.

e  Copper at phytotoxic concentrations within areas of proposed planting (BH15, BH18, BH20, BH21, BH22
and BH23) within existing topsoil up to 0.30 m bgl associated with historic site activities post 1960s at
the boundary of the commercial and recreational zones. Considered to pose a high risk to proposed
planting.

e Elevated copper, lead, mercury and zinc within surface sediment samples up to 0.05 m bgl within the
footprint of the existing slipway associated with historic site activities post 1960s. Considered to pose
a high risk to the aquatic ecosystem.

e Elevated copper, lead and zinc within saline groundwater (BH49 and BH54) with the potential to pose
a high risk to the wider, immediate aquatic ecosystem by migration.

e Potential for un-treated soils cut to landfill waste to generate leachate with elevated copper and lead
concentrations within a Class A landfill facility.

e Ifnoremediation takes place. Potential for existing soils to generate leachate under acid rain conditions
in which elevated copper and lead pose a risk to controlled waters (groundwater and marine aquatic
ecosystem) if left in-situ.

The RCSM has confirmed elements of the site which pose a risk to human health, proposed planting and aquatic
ecosystems if left un-treated. It is understood the client wishes to conduct full remediation within the scope of
proposed development works. It is considered the remediation of the items identified by the RCSM can be
conducted with an economically viable solution which provides a combined benefit to the community.
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11 Remediation Action Plan

Ground remediation outlined in this report should be conducted in-situ by a suitably qualified and experienced
contractor, overseen and validated by a SQEP familiar with recommendations set out in this report. Remediation
design and methodologies are subject to approval by regional and territorial authorities. Drawings No. 17
115/07 and 17 115/08 within Appendix A present the location of elevated ground contamination at the surface
and sub-surface, respectively.

11.1 Remediation Goals

It is projected that remediation conducted in accordance with this report will reduce the risks outlined on the
RCSM to low/negligible and can achieve:

e The level of risk to human receptors, primarily site end-users of both the commercial and recreational
site areas is reduced to low, or acceptable;

e Proposed plants and vegetation will not be exposed to phytotoxic levels of contaminants;

e  Excavation of contaminated soils, including dredging within the CMA will prevent the potential for
further leachable contaminants to the aquatic marine ecosystems;

e All contaminated excavated soils will be treated, and contaminants reduced to an acceptable level for
disposal at a Class A landfill facility;

e No preferential pathways should exist between ground contamination and human or ecological
receptors, and;

e The site will be redeveloped adopting specific engineering design to prevent future contamination.

11.2 Remediation Options

The proposed re-development works include earthworks to excavate the existing slipway to a shallower grade
of 410 8 %. Itis appropriate that remediation can be conducted at the time of earthworks. This section provides
an outline of suitable remediation options and where they should be adopted within the site and proposed
development.

11.2.1 Cut to Waste

A proposed remediation plan is presented as Drawing No. 17 115/10. This drawing indicates the extent of
proposed earthworks (including foreshore dredging) and the extent of soils with heavy metal contamination
above the SCS for human health and phytotoxicity for proposed planting. The area of soils posing a risk to human
health and ecological receptors is proposed to be cut to waste within an approved Class A landfill as part of the
first stage of site-wide redevelopment earthworks.

By removing contaminated soils from the site and validating the excavation as within the relevant SCS thresholds
for the site end-uses, a clean development platform can be established for proposed cut and fill earthworks.

11.2.2 Treatment of Cut Soils for Landfill Disposal

Initial soil contaminant screening against landfill criteria and leachability results indicate the highest recorded
site elevations of copper and lead within proposed cut to waste remediation excavations are unsuitable for
direct disposal at a Class A landfill. Soils will require in-situ treatment to be suitable for disposal off site.
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Itis recommended that soil treatment by immobilisation techniques are adopted which are designed to decrease
the leaching potential of heavy metal impacted soils. The use of lime as a binding material has proved effective
in studies. One particular study shows the incorporation of lime to soil at a ratio of 1:21 reduced lead
concentrations by up to 88 %. In general, the process of increasing soil pH through solidification/stabilisation in
a cement matrix with pH up to 10 decreases heavy metal solubility.

Following a stabilisation period and TCLP validation testing, it is anticipated the cut to waste soils will be suitable
for disposal to a class A landfill facility.

11.2.3 Cut to In-situ Clean Fill

Following cut to waste remediation, the remainder of the proposed excavation area for re-development outlined
on Drawing No. 17 115/11 is considered suitable for cut/fill earthworks within the commercial zone. As the
remaining materials will only contain residual greywacke soil or completely weathered bedrock not posing a

hazard to human or ecological receptors, the material meets the definition of clean fill.

To prevent future contamination as a result of continued boat yard activities at the site, the management plan
outlined in this report should be adopted in addition to site specific stormwater recommendations to maintain

water quality.

11.3 Remediation Rationale

Rationale for conducting remediation outlined in Section 11.2 includes:

e All soils posing a risk to human health, ecological receptors and aquatic environments with heavy metal
contamination will be removed from the site;

e The proposed remediation can be conducted in a suitable time scale and with economic viability;

e The proposed remediation will create a suitable development platform for the proposed
redevelopment works, and;

e Through remediation of contaminated soils within the CMA and soils within the site with leaching

potential, the contaminative risk to the aquatic ecosystem will be prevented.

11.4 Remediation Design

The implementation of remedial design and methodologies are subject to approval by the local and territorial
authorities. Conditions should be agreed with FNDC and NRC during the resource consent process. In general,
remediation is proposed with the excavation of contaminated materials and off-site disposal to an approved
landfill facility. An overview of the remediation process is presented as Figure 3.
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Figure 3 — Overview of Remediation Process

Excavation of Contaminated Materials

(Boat yard, reserve and CMA)

Validation of Excavated Surfaces

In-situ Soil Treatment by
Immobilisation

Off-site Disposal of Contaminated
Materials to Approved Landfill

Proposed Cut/Fill Earthworks as
Cleanfill

Stabilisation of Earthworks within Boat
yard, reserve and CMA for Final End-
use

It is recommended that ground remediation is conducted by excavating all soils recorded within the ground
investigation as above adopted SCS thresholds and DGVs within the CMA. Erosion and sediment control
measures should be in place prior to remediation earthworks.

In general, it is expected that successful ground remediation can be achieved with a 0.30 m deep excavation
within the areas outlined on Drawing No. 17 115/10. Locally, the excavation will require deepening to 0.50 m bgl
within the areas defined on Drawing Nos. 17 115/09 and 17 115/10.

Due to the cohesive nature of the residual soils or the presence of weathered bedrock, remediation excavations
can be achieved without battering. The excavated contaminated materials designated for off-site disposal
should be temporarily stockpiled on site within the area defined on Drawing No. 17 115/10, to the south of and
adjacent to the historic vessel maintenance area. This will enable excavation of all contaminated materials for

treatment.

Itis anticipated that excavated soils will comprise topsoil from peripheral areas of the reserve, cohesive residual
soils, some completely weathered bedrock and generally cohesive sediment from the CMA. Excavated materials
are indicated to have a roughly neutral to slightly alkaline pH of 7.5 to 9. Once soils have been relocated to the
temporary storage area it is proposed that all soils are thoroughly mixed with lime mortar as a binding medium
for heavy metal immobilisation. It is recommended that a lime to soil ratio of 1:20 is adopted to increase the
pH to an alkaline matrix of at least 10. Following a period of immobilisation and TCLP validation testing (outlined
in this report) which indicate heavy metals have been immobilised, the temporarily stockpiled contaminated
spoil may be transported to an approved class A landfill facility.

At the stage of in-situ treatment, validation testing from the base of excavations should be taken and analysed
for the priority contaminants of concern. Provided the samples confirm that all contaminated materials have
been excavated and that the existing surfaces are within SCS threshold limits for human health, SPLP leachability
potential to controlled waters and DGVs for a marine aqueous environment, the proposed earthworks and
development may progress as scheduled. Soils proposed for cut to fill may form clean fill. Earthworks have
been designed by others and summarised by Haigh Workman on Drawing No. 17 115/11 within Appendix A.
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11.5 Remediation Extent

A proposed remediation plan is presented within Appendix A as Drawing No. 17 115/10. A summary of proposed
remediation earthworks and follow-on earthworks to form the proposed slipway is presented as Table 11.1.

Table 11.1 — Summary of Proposed Earthworks

Activity Area Volume
(m?) (m?)

Remediation Excavation

(Total for off-site Disposal) 420 157

Rer'ne.dlatl'on Excavatlop 2 13

(Within Slipway Footprint)

Slipway Excavation 200 184

(Total)

Slipway Excavation

(Following Remediation) 200 171

Prop.osed Cleanfill 171

(In-situ)

The ratio of remediation surface area to gross site area is 0.23.

11.6 Regulatory Requirements

Resource and building consent will be required to complete the proposed development from the territorial
(FNDC) and regional (NRC) authorities. Haigh Workman has assessed relevant rules of the FNDC District Plan,
NRC Regional Plan and NES-CS based on the site preserving the current zoning.

11.6.1 District Plan Assessment
The operational District Plan zones the site as follows:

Lot 2 Blk XXXII TN OF Opua (Boat Yard) Commercial Zone
Pt Lot 1 Blk XXXII TN OF Opua (Boat Yard) Commercial Zone
Sec 3 Blk XXXII TN OF Opua (Boat Yard) Commercial Zone
Sec 2 SO 68634 (Slipway) Conservation Zone
Sec 3 SO 68634 (Reserve) Conservation Zone

Permitted activity earthwork rules for the Conservation and Commercial zones are provided by rules 12.3.6.1.2
and 12.3.6.1.4 of the District Plan, respectively. The rules state:

Rule 12.3.6.1.2 — Excavation and/or filling including obtaining roading material but excluding mining and
quarrying on any site in the conservation zone is a permitted activity provided that:

(a) It does not exceed 300 m? in any 12-month period per site; and
(b) It does not involve a cut or filled face exceeding 1.5 m in height i.e. the maximum permitted cut and fill
height may be 3 m.

The site is not designated as either an outstanding landscape feature or outstanding natural feature on the
Resource Maps or a Coastal Hazard 1 or 2 area on the FNDC Coastal Hazard Maps. The proposed activities
include a total of 85 m? cut within the Conservation zone to form the slipway, 35 m? for remediation and no
filling. This totals 120 m*® which complies with the permitted activity rule and as such does not require resource

consent.
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Specific earthwork rules are not present for the commercial zone.

The proposed earthworks within the commercial area include 99 m3 cut to form the slipway, 55 m? additional
as remediation excavations and 171 m3 proposed clean fill within the site. This totals 325 m? earthworks cut

and fill within the Commercial zone.

Once all contaminated materials have been removed from the site, it is anticipated the remaining earthwork
volumes designated for cut to fill will meet FNDC filling standards as follows:

Rule 12.3.6.1.4:

(a) The fill material shall not contain putrescible, pollutant, inflammable or hazardous components, and;
(b) The fill shall not consist of material other than soil, rock, stone, aggregate, gravel, sand, silt or
demolition materials, and;

(c) The fill material shall not comprise more than 5 % vegetation (by volume) of any load.

11.6.2 Regional Plan Assessment

Specific stormwater design including stormwater quality has been conducted by a third party to Haigh Workman.
In accordance with Proposed Regional Plan Rule C.6.4.4, stormwater discharge from the site (designated as
contaminated land and high-risk industrial trade premises) will form a discretionary activity.

Following remediation of the site, it is considered that discharges from the site into water, or onto or into land
will meet the requirement of a permitted activity outlined by Proposed Regional Plan Rule C.6.8.2 2.(a),
confirmed through validation testing.

The proposed activities will form a discretionary activity under rule 34.3 of the NRC Regional Soil and Water
Plan. Land disturbance activities within the Riparian Management Zone.

11.6.3 NES-CS
Permitted earthwork activity rules defined by the NES-CS read as follows:

Rule 8(3)(c) — The volume of the disturbance of the soils of the piece of land must be no more than 25 m3 per
500 m?,

Rule 8(3)(d)(ii) — Soil must not be taken away in the course of the activity, except that for all other purposes
combined, a maximum of 5 m? per 500 m? of soil may be taken away per year.

In accordance with these rules and based on a piece of land measuring 1040 m?a total of 52 m? is allowed to be
disturbed and 10.4 m3 removed from the site as a permitted activity. Based on the proposed activities and this
rule, proposed earthworks cannot be classed as a permitted activity by the NES-CS and will require resource
consent.

Following interpretation of analytical testing it is concluded that the soil contamination exceeds the applicable
standard set in regulation 7 of the NES. Provided this report is submitted to the consent authority (NES Rule
10(2)(c), the activities can be classed as restricted discretionary in relation to the NES-CS.
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11.7 Remediation Personnel

The hierarchy of personnel to be involved with site remediation works who are responsible and subject to health
and safety requirements of the project are presented in Table 11.2. Contact details should be updated once a
suitably experienced contractor has been engaged to conduct remediation works.

Table 11.2 — Site Remediation Personnel

Title Company Name Contact Number
Consent Authority 0800 920 029 (FNDC)
FNDC & NRC NA 0800 002 004 (NRC)
Client/ Developer Doug’s Opua Boat Yard Doug Schmuck 0211437719
Engineer Haigh Workman Ltd Edward Collings 09 283 5919
Contractor TBC TBC TBC

11.8 Remediation Schedule

Remediation works can be completed within a timely manner by adopting standard site hours of operation,
between 08:00 and 18:00, Monday to Friday subject to approval by the consent authority. A preliminary,
estimated schedule of proposed works developed by Haigh Workman is set out in Table 11.3. Timings have been
assumed from the time of resource consent approval.

Table 11.3 — Estimated Schedule of Works

Phase of Works Estimated Time Frame
(Working Days)

Site establishment and mobilisation including health and safety inductions with safe )
systems of work. Segregation of site from third party access by temporary fencing.
Set-out of site areas including remediation excavations by a professional surveyor. 1
Excavation of contaminated soils as outlined by this report and place within the 5
temporary stock pile area.
Immobilisation of heavy metal contaminants by lime mortar stabilisation. Includes 30
site validation sampling and testing of excavations to confirm below SCS.
Transport contaminated soils to an approved Class A landfill facility 2
Excavation of slipway to approved plans 10
Site stabilisation and construction including importing of clean topsoil for
placement in the reserve, construction of retaining walls and stabilisation of 30
earthworks with impermeable surfaces.
Total days of remediation 40
Total Schedule 80

11.9 Validation Testing

Confirmation that contaminated soils above relevant threshold SCSs and DGVs have been accurately delineated
and removed will be crucial to achieving the remediation goals. The most appropriate way of this will be through
validation sampling and analysis. The following validation sample plan has been designed by Haigh Workman in
accordance with recommendations made in NSW EPA:1995 Section 4 as directed by CLMG No. 1 Section 2.4.
The proposed validation sampling plan is presented as Table 11.4.

Table 11.4 — Validation Sampling Plan

Stage of Works \ Location and Density \ Scheduled Testing
Prior to undertaking | Marine waters. Three water samples including at | 1) Copper, lead and zinc
works. the slipway, to the north and south of the (aqueous).

boatyard.
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Upon completion of | Slipway excavations (boat yard and CMA) and | 1) Copper and lead;
contaminated land | peripheral reserve excavations. Soil samples | 2) SPLP Leachability (copper and
excavation. collected from surface of the residual layer (0.00 lead on leachate extract);

to 0.15 m) and walls of the excavation with a
minimum of 27 samples based on a 485 m? total
remediation excavation and a 5 m grid®.

Marine waters. Three water samples including at
the slipway, to the north and south of the

boatyard.
Upon completion of | Stockpile of excavated contaminated soils which | 1) TCLP Leachability (copper and
treatment period. have been treated with lime mortar for a lead on leachate extract).

minimum of 30 days tested. Minimum of two
samples from the stockpile.

Prior to importing | Selected topsoil fill for the reserve excavations. | 1) Heavy metal suite;

clean topsoil to | Two samples retrieved for testing. 2) TPH & PAH;

reserve. 3) Organochlorine and Organo-
phosphate Pesticide suite.

It is proposed that the results of validation testing are compared to SCSs or DGVs in the same manner as for this

investigation as follows:

e Validation samples from the boat yard excavations compared to soil SCS for a commercial/ industrial
(outdoor worker or unpaved exposure scenario) and where required, aqueous marine water DGVs for
SPLP samples (minimum 80 % species protection in accordance with NRC Regional Plan). This is
appropriate as the final location of these soils, which are subject to further excavations to form the
proposed re-graded slipway will be within the southern portion of the boat yard.

e Validation samples from the reserve excavations compared to soil SC for a park/ recreational exposure
scenario. Thisis conservative as the surface of excavations will not form final surface coverings and will
be stabilised with topsoil.

e Validation samples from the CMA compared to soil SCS for sediment.

e Validation samples from the stockpile following stabilisation compared to Class A landfill TCLP criteria.

e Pre and post remediation aqueous marine water samples compared to DGVs for a marine ecosystem
to minimum 80 % species protection according to the NRC Regional Plan.

11.10 Contingency Plan

A high degree of confidence can be anticipated to achieving the outlined remediation goals. This is provided the
methodology for remediation works are conducted with careful consideration to contaminated land and
excavations within marine waters and the methodology of remediation is conducted in accordance with Section

12.1, supervised and monitored by a SQEP.

The adequacy of remediation works will be subject to validation sampling results within adopted SCS and DGV
limits. Validation samples should be taken and analysed during the period of contaminated soil stabilisation

(minimum 30 days).

Should soil samples retrieved from the base of excavations within the boat yard, reserve and CMA exceed
adopted commercial or recreational contaminant threshold limits (as appropriate) it is recommended the
excavation within the area of exceedance is extended by an additional 0.20 m to 0.50 m bgl. This process should

33 Validation sample plan in accordance with Section 4 of NSW EPA:1995.
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be continued for any further exceedances until the residual surface soil layer is within SCS limits for the

designated end-use for human health.

Within the reserve, soils outside of the main remediation excavation only pose a phytotoxic level to plants and
not human health. In this area, should validation samples exceed the relevant SCS for phytotoxicity, either:

e Deep-rooted plans (>0.30 m) should not be planted in this area, or;
e Deep-rooted plans should be planted in suitably sized pots.
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12 Site Management Plan

Remediation methodology and site management has taken the following into account:

e  Community relations;

e Stormwater and soil management;

e Noise and odour control;

e  Dust control;

e Contingency to respond to site incidents to avoid potential effects on the surrounding environment and

community. Paying particular attention to the adjacent marine environment.

Ground remediation should be conducted under the supervision and instruction of a SQEP familiar with the

requirements of this report.

12.1 Remediation Methodology

The methodology of the proposed remediation is as follows:

1) Mobilisation and site preparation.

a.

Pre-start meeting held with the client, engineer and contractor to outline the remediation
methodology, conduct site inductions and outline the procedures and principles of this report.
Professional land surveyor to mark out all proposed excavations including remediation
excavations.

Engineer to obtain and test three marine water samples pre-works as outlined by the
validation testing section of this report.

Contractor to provide and install temporary fencing as a physical barrier between the site and
third parties. Particularly to segregate the reserve from third parties during site works.
Mobilisation of construction plant, equipment and materials to site.

Contractor to install erosion and sediment control measures in accordance with approved
erosion and sediment control plan (prepared by others).

2) Excavate and treatment of contaminated soils.

a.

51

Contractor to excavate soils from the area marked out accurately by a professional surveyor
to 0.30 m bgl, locally extended to 0.50 m bgl where required by Drawing No. 17 115/11.
Immediately transport excavated contaminated soils to the temporary stockpile area by
dumper. Temporary stockpile to be covered by plastic sheeting such as visqueen.

Engineer to inspect the area and depth of remediation excavations, extending as required
based on visual and/or olfactory evidence of contamination within the residual surface soils.
Temporary stockpile to be mixed with lime in the ratio of 1:20 lime to soil and left to stabilise
for a minimum of 30 days.

Engineer to take validation samples at the end of the treatment period of the temporary
stockpile and base of excavations and schedule testing in accordance with validation section
of this report.

If required, excavations over-deepened by 0.20 m where exceedances are recorded and repeat
of steps 2b, 2c and 2e.
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When engineer confirms the residual surface of excavations is below the appropriate SCS and
the temporary stockpile is stabilised sufficiently for disposal to a class A landfill. Remove all
temporarily stockpiled soils by truck and trailer to a Class A landfill facility.

3) Construction and Stabilisation

a.

Excavate soils to form the proposed slipway, placing and compacting soils in the proposed fill
area to approved compaction standards.

Construct retaining walls, concrete surface covering, boat shed redevelopment and equipment
(winch) for the slipway re-development as outlined by approved building consent plans.
Construction works within the CMA as prepared by others.

Engineer to sample and schedule proposed topsoil for the reserve final surface covering in
accordance with the validation sampling section of this report.

Upon confirmation by engineer of clean soils, import topsoil, place and lightly compact within
the reserve.

Planting within the reserve as outlined by the landscape architect.

Stabilisation of clean fill areas with final proposed surface covering (to be finalised).
Remaining site areas which have exposed bare earth including slipway, hard fill areas and car
parking subject to disturbance stabilised with 100 mm compacted hard fill and concrete
surface covering.

4) Demobilisation of plant, equipment and surplus materials.

5) SQEP to prepare site validation report upon completion of site works, submitted by the client or their

agent to the consent authority.

12.2 Remediation Air Quality

Some remediation procedures, in particular excavating, moving soil around site and soil handling have the

potential to generate significant quantities of dust. Whilst heavy metals recorded in exceedance at the site do

not provide a risk to human health by the inhalation pathway, the generation of dust should be minimised to

prevent contaminant migration, prevent nuisance to adjacent land users and to maintain good health and safety

procedures. The cohesive nature and natural moisture content, in particular of CMA soils will minimise the

potential for dust generation until the soils are in the temporary stockpile as a minimum.

It is recognised that dust generation associated with proposed remediation works of this report can be

generated from, but not limited to the following sources:

e  Excavation works;

e Vehicle movements;

e  Placement of imported materials, and;

e The application of lime mortar to the temporary stockpile.

12.3 Dust Management Plan

The following dust management plan is designed to minimise dust as part of remediation works.

12.3.1 Control Measures

It is recommended that simple control measures are adopted to minimise the risk of dust generation during

remedial site works, comprising:
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e  Minimising access to excavation areas, in particular by vehicles;

e  Provision of water sprays on site to lightly wet any soils causing airborne dust;

e Stop works during periods of high winds, and;

e  Careful application of lime mortar during a period of low wind speed.

e  Covering of the temporary stockpile by plastic sheeting during the immobilisation period.

Should excessive dust be generated during the construction process, works should be stopped until further
mitigation measures have been agreed between the engineer and contractor and implemented on site.

12.3.2 Action Levels and Responses

In lieu of site-specific air monitoring, the action threshold for airborne dust shall be visible signs. At any point
should the threshold be exceeded, or complaints be received from adjacent land users or third parties all ground
disturbance works shall cease and the control measures reconsidered and revised where necessary by the

engineer and contractor.

12.3.3 Site Induction and Training
The methodology of remediation identifies that all staff and visitors to the site will be inducted either prior to
works commencing or prior to site access. The site induction register shall be kept on site and updated as

required. The site induction will include as a minimum:

e Remediation goals and principles of works;

e  Outline of proposed development, remediation requirements and the findings of this report;
e Appropriate Personal Protective Equipment (PPE);

e Methodologies of work;

e  Safe systems of work and site hazards;

e Acceptable vehicle movements;

e  Hours of work;

e  Monitoring procedures and control measures for dust;

e Key project contacts/ personnel roles and responsibilities, and;

e  Procedures for limiting third party access.

12.4 Occupational Health and Safety

All works shall be conducted in accordance with the Health and Safety at Work Act 2015.

Site welfare for construction workers shall be established on site by the contractor, including as a minimum,
hand-wash facilities to prevent ingestion of contaminated materials. Waste bins shall be provided by the
contractor for all disposable PPE to be sealed daily and disposed of throughout the site work period to a suitable
landfill facility.

12.4.1 Personal Protective Equipment
Minimal PPE for any person entering the site will include:

o  Steel toe-capped boots;
e Highly visible vest;
e Hard hat when working near machinery;

e Single use disposable nitrile gloves to prevent dermal contact with contaminated soils.
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All single-use PPE should be classed as contaminated following use and be disposed of via appropriate routes to
the class A landfill facility.

13 Further Works

Remedial methods outlined in this report should be agreed with the consent authority and the resource consent
conditions reviewed by a SQEP. Further works have been identified comprising:

e Review of final development plans by a SQEP familiar with the findings of this report to confirm the
recommendations of this report do not need amendment;

e  Construction monitoring and site validation testing as outlined by this report by a SQEP, and;

e Asite validation report completed by a SQEP upon completion of successful remediation, submitted to
the consent authority by the client or their agent.
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14 Limitations

This report has been prepared for the use of Doug’s Opua Boat Yard with respect to the particular brief
outlined to us. This report is to be used by our Client and their Consultants and may be relied upon when
considering contaminated land advice. The information and opinions contained within this report shall not
be used in any other context for any other purpose without prior review and agreement by Haigh Workman
Ltd.

If any of the assumptions outlined in Section 1 are incorrect, then amendments to the recommendations
made in this report may be required. The comments and opinions presented in this report are based on
the findings of the desk study, ground conditions encountered during an intrusive sampling visit performed
by Haigh Workman and the results of tests carried out within one or more laboratories. There may be other
conditions prevailing on the site which have not been revealed by this investigation and which have not
been taken into account by this report. Responsibility cannot be accepted for any conditions not revealed
by this investigation.

Any diagram or opinion on the possible configuration of strata, contamination or other spatially variable features
between or beyond investigation positions is conjectural and given for guidance only. Confirmation of ground
conditions between sampling points should be undertaken if deemed necessary.

It should be noted that ground gas and groundwater levels may vary due to seasonal fluctuations, tidal flows

and/or other effects.
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Appendix A — Drawings

Drawing No. Drawing Title

17 115/01 Site Location Plan 1:5,000
17 115/02 Proposed Development Plan 1:250
17 115/03 HAIL and Exposure Scenario Plan 1:250
17 115/04 Site Features Plan 1:250
17 115/05 Preliminary Conceptual Site Model NTS
17 115/06 Exploratory Hole Location Plan 1:250
17 115/07 Contaminant Exceedance Plan — Surface Samples (0.00 — 0.10 m bgl) 1:250
17 115/08 Contaminant Exceedance Plan — Subsurface Samples (0.20 — 0.50 m bgl) 1:250
17 115/09 Revised Conceptual Site Model NTS
17 115/10 Proposed Remediation Plan 1:250
17 115/11 Proposed Earthworks Plan 1:250

NTS: Not to Scale
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Geoenvironmental Appraisal

I-lAIG H WO RKMAN = 1 Richardson Street, Opua 16 ::::;;72;12

Civil & Structural Engineers For Doug’s Opua Boat Yard

Appendix B — Historical Aerial Photographs
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Geoenvironmental Appraisal

A\ - ' HW Ref: 17 115
HAI GH WO RKMAN K 1 Richardson Street, Opua 16 December 2019

W  Civil & Structural Engineers For Doug’s Opua Boat Yard

Figure 4 — Historic Aerial Photograph — 1965 (Source: Haigh Workman Archive)
-

Site Location

Site Location
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Geoenvironmental Appraisal

)\ o ) HW Ref: 17 115
I-'Al GH Wo RKMAN K 1 Richardson Street, Opua 16 December 2019

W  Civil & Structural Engineers For Doug’s Opua Boat Yard

Figure 6 - Historic Aerial Photograph - 2000 (Source: Haigh Workman Archive)
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I-IAI GH WO RKMAN K 1 Richardson Street, Opua 16 December 2019

WM  Civil & Structural Engineers For Doug’s Opua Boat Yard

Figure 8 - Historic Aerial Photograph - 2006 (Source: Haigh Workman Archive)

Site Location
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W  Civil & Structural Engineers For Doug’s Opua Boat Yard

Figure 10 - Historic Aerial Photograph - 2011 (Source: Google Earth Pro).
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W  Civil & Structural Engineers For Doug’s Opua Boat Yard

Figure 12 - Historic Aerial Photograph - 2015 (Source: Haigh Workman Archive)

=Y

Site Location
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I-lAIG H WO RKMAN = 1 Richardson Street, Opua 16 ::::;;72;12

Civil & Structural Engineers For Doug’s Opua Boat Yard

Appendix C — Historical Photographs

Presented by the client
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W  Civil & Structural Engineers For Doug’s Opua Boat Yard

Figure 14 - Historic Site Photo — c. 1940 - 1941

Figure 15 - Historic Site Photo — 1943
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WM  Civil & Structural Engineers For Doug’s Opua Boat Yard

Figure 16 - Historic Site Photo — 1943

Figure 17 - Historic Site Photo — 1943
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WM  Civil & Structural Engineers For Doug’s Opua Boat Yard

Figure 18 - Historic Site Photo — 1950
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HAIGH WORKMANE

W  Civil & Structural Engineers

Figure 20 - Historic Site Photo — 1962

Figure 21 - Historic Site Photo — 1966
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Civil & Structural Engineers For Doug’s Opua Boat Yard

Figure 22 - Historic Site Photo — 1981
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Civil & Structural Engineers For Doug’s Opua Boat Yard

Appendix D — Site Photographs
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Geoenvironmental Appraisal

I-lAIG H WO RKMAN = 1 Richardson Street, Opua 16 ::::;;72;12

Civil & Structural Engineers For Doug’s Opua Boat Yard

Site Inspection - Tuesday 9 May 2017
Figure 23 - Looking from the boat yard eastwards.

Figure 24 - Boat shed and yard.
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WM  Civil & Structural Engineers For Doug’s Opua Boat Yard

Figure 25 - Site Photo - Looking from the south side of the boat shed across the boat yard.
R\
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Figure 27 - Site Photo - Retaining wall.
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Figure 29 - Site Photo - Southern site boundary showing area of metalled yard and gabion retaining wall.

\\t'\‘ .“'
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Figure 31 - Site Photo - Turntable.
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Figure 33 - Site Photo - Boat shed situated to the western corner of site.
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HAIGH WORKMANE

Civil & Structural Engineers

P O Box 89, 0245
6 Fairway Drive,
Kerikeri, New Zealand

Phone 09407 8327
Fax 09 407 8378
www.haighworks.co.nz

info@haighworkman.co.nz

Sample Hole Log

PAGE 1 OF 2
Job No.:|17 115 Samples:|ES1 - ES15
Client:|Doug's Opua Boat Yard Date:[9-May
Location:[1 Richardson Street, Opua Time:[{10:00
Method:|Hand Auger 100 mm diameter & trowel Logged:|EC
Conditions:|Fine Checked:|JP
Sample No. Soil Description Depth San.lpllng Sample Point Location Comments
(m bgl) Time
MADE GROUND: Clayey SILT
with some gravel. Yellowish Within shallow natural
17 115-ES1 | brown, dry, high plasticity. Gravel | 0.0 - 0.1 9:40 cohesive soils of BH1 on
is sub-angular to sub-rounded fine grassed reserve area.
to coarse of sandstone.
MADE GROUND: CLAY with
17 115-ES2 some gravel. Yellowish brown 0.0-01 9:50 Within tracks by gabion wall
stained grey and green.
MADE GROUND: CLAY with
17 115-ES3 some gravel. Yellowish brown 0.0-01 9:55 Within tracks by gabion wall | Duplicate of sample 17 115-ES2
stained grey and green.
MADE GROUND: Clayey SILT
with some gravel. Yellowish
17 115-ES4 | brown, dry, high plasticity. Gravel | 0.0 - 0.1 10:00 Within tracks by turn table
is sub-angular to sub-rounded fine
to coarse of sandstone.
MADE GROUND: Silty CLAY. -
17 115-ES5 | Yellowish brown and grey, moist, | 0.0-0.1 | 10:10 | 'Vithin tracks to south of turn
. . table
high plasticity.
MADE GROUND: Silty CLAY. .
17 115-ES6 | Yellowish brown and grey, moist, | 0.0 - 0.1 10:15 To north wes of tur.r? table in
: - old track position
high plasticity.
MADE GROUND: Silty CLAY. To south west of turn table in
17 115-ES7 | Yellowish brown and grey, moist, | 0.0 - 0.1 10:20 o
. L old track position
high plasticity.
Adjacent to winch in area of Visual and olfactory evidence of
17 115-ES8 MADE GROUND: Hard Fill 0.0-01 10:30 staining oil with fragments of glass and
plastic.
17 115-E9 | CUAY Yelowsh brown, moist. | 9.0 | 10:40 In slipway, beneath tarp
igh plasticity.
MADE GROUND: Silty CLAY.
17 115-ES10 | Yellowish brown and grey, moist, | 0.0 -0.1 10:45 To north east of 17 115-ES
high plasticity.
o Strong diesel odour and slight
17 115-ES11 “SADE GROUNDZ Silty C!‘.AY' 0.0-01 10:50 By diesel drums staining. With fragments of glass
ark grey, wet, high plasticity. .
and plastic.
17 115-512 | MADE GROUND: Sandy SILT. 1 5 1 | 49:50 In boat shed footprint
Light brown, dry, low plasticity.
MADE GROUND: Clayey SILT
with some gravel. Yellowish
17 115-ES13 | brown, dry, high plasticity. Gravel | 0.0-0.1 10:55 On grassed area Signs of some stress to grass
is sub-angular to sub-rounded fine
to coarse of sandstone.
MADE GROUND: Silty CLAY.
17 115-ES14 | Yellowish brown and grey, moist, | 0.0 -0.1 11:45 To north east of 17 115-ES | Duplicate of sample 17 115-ES10
high plasticity.
. . In area of TPH staining along - . .
17 115-ES15 MADE GROUND: Hard Fill 0.0-0.1 11:50 Visible oil staining on surface

winch rope line
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Job No: Date Recv: 07-Feb-19 08:42

H’ll Laboratorles ?;Fél]-sa;b:;fmrm Ummd Received by: Alpha Tan

¥
serrer Testine sErrer nEsuLts mneens N
3121202119

Client Hamilton 3240, New Zealand
Name Haigh Workman Limited - 217580
Address PO Box 89, KERIKERI 0245 Office use only  Job No
Phone 09 407 8327 Fax 09 407 8378 Sent to Date & Time:
Client Reference 17 1156 Hill Laboratories Name:
Quote No Order Number Please fick if you Signature:
require COC to be faxed back
Primary Contact  Edward Collings Received at Date & Time:
Submitted By Edward Collings Hill Laboratories Name:
Charge To Haigh Workman Limited - 217580 Signature:
Results To Mail Client (1 Mail Submitter Condition Temp:
[] Fax Results [] RoomTemp [ chiled [] Frozen
[“] Email Results edward@haighworkman.co.nz D Sample Analysis details checked
Signature:
T e =
\DBIMIONAL INEORVATION Priority
] Low [J Normal High
[] Urgent (asap, extra charge applies, please contact the lab first)
Requested Reporting Date:
Sample Types
Waters E Effluent - G  Geothermal Pot1  Potable Water (LAS/EU) Pot2 Potable Water (NZDWS)
GW  Ground Water L  Leachate [ Audit Monitoring ‘Pot3  Rotable Water (other)
sw Surface Water 5  Saline E] Check Monitoring Pool Swimming/Spa Pool
TW  Trade Waste <
Solids ES Soil SE Sediment SL Sludge PL Plant ;
Other 0 O Oil M  Miscellaneous FS FS Fish/shellfish/biota BM BM Biological Material
Sample Sample
No. |Sample Name Date & Time Type |Tests Required
1 []20& EStol O-0ol| 21 ie £>  [HMHgsSel
v
2 [NS e 0% “ S HAX Ad
N I £ |Hdd od.
4 [[FUS gy 0o N = |HMH qs Soil
5 111 B o2 L c< | Hold cad
6 TS ESick oS0 f cs | Had (A
— ] i . ~eede o d ZinuRu ZEA é‘Q}
7 3 B} 4o * ES | HMMHgeSoil el eswtle for sawe g
g [1IFuS BB o2 \ s | rdd S\ '
o IS BY o So e £s | Rddk Ak
10 1S EBSuo o oo 3 ES | HMH s Sol
. Continued on next page
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Sample Sample
No. |Sample Name Date & Time | Type |Tests Required
1" He &I 03 21 e | U G
12 [IHS BSW2 5o 2 " S s\l
131708 ESNR o 6, ' : HMHgs Sail
14 [IFUS Sy o-3, W v Holdh (&d
15 [|FUS NS 0°Sp 3 " HAL Gl
16 [|FUS ESH6 5 op “ ! F—lv\ii’las Cotl
17 (RIS 82U F 53 ) “ Mol (A
18 [ (Z2US EME  0-Se " : HS\K Gold
19 [[FU€ €SI o 0o " & [-{MH‘? G {
20 |174S B30 B2, ’ t Mol (ol
21 1FUS 651 poo : " WG HMH s i
22 [1F0S B30 o 3o . u 475 ald @\
21208 =2 6@ ; V| A i s S
24 (| 70s BSRY oo g 8 HX (Bd
% |71< ®&ns ob " “ HAA (S\d
26 [3S FSILG o . i HMHge il
7 1S BSRE 50 o Ho\d (eld.
28 NS &N o8& “ 9 Ko\ Gld
29 (12 S0 08y u . HMHQ; Soi l
30 [(Fus ERo 0o I « Hoidu(élul
M S B2 5k i v Halk ald
2 1S BB oo “ t HMHﬂgsa:i
B (1IFus 65122 030 " g Mol @i
3108 S 5% " . HAL Gl
3 S BRS o 8o i - HMk-lﬂg‘gt’[\hl&\ae&algg\:,mmb‘i%~
36 | 1F0S R o3 “ Held (&ld
7 RS BRE o5 3 2 RSk Gl
38 1208 B8  o0'co “ t HMH s Sor
39 [17us BRY 0.94 u ¢ Hslo sld
40 1S Bikp . o.co 3 g HW\HjS Soi

KB llem: 23775

Version: 2
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Sample

No._|Sample Name Date & Time | Type |Tests Required
a S ekt 0% |2y & | Hold @\

2 IHS B2 030 W u ol @& L
a3 0SB oo ! ) Hidgs STl “f(ﬁg"zlg%?(:ﬁw?&%
44 [THS TSy o3 ' . fHou U(Sh,\

45 |(q0s BMS oS0 " v HSW S

4 |[FS Bk -0 " ! HIMHﬁs,SaH

47 |0 Bt o 3% ¥ ’ HO @\

48 [11\S 8T oS “ " HSW (8\d

49 [1IFS =W proo 4 g [—-N\J\lftﬁg Sof |

5 [\31é BiSo 0636 e . FHSLA el

51 |13us BSL 050 N t vtk (old

52 1S 2152, ©oo " L HMH_CJSS‘)H'

53 [|70S @S2 © 2o ) \ Hold Gl

54 (S BISY Do N “ HMHF\sSa(l

55 [[241S €155 02 u L Fold Told

56 [(FUS B5Sb  0-So " ! (Ol Bl

57 [1FH0S &St 000 g v HMH s Sei

58 1Fns B IS® -3 : : Yold (ol

59 |[3us BRNSH 5% W Y (AL Bld

60 [(HS EV6o oo . | l’\d&i‘fﬂg&){[

61 [(HS &Gl 02 \ ! HelL Gld

62 ||3nS &2 0:So " b AL Gold

63 [(71S @ILE 000 \ N HitHge Sof

64 [{715 B o 20 4 N Hslh (slek

65 (17 E3I4LS 0 So n i Holdl (eld

66 17 &b oo " “ wu\(«&ﬂggo([

o7 [Fus Gt 6% |« f ol (ol

68 (IS &8  Obo | o " Hold Gl

69 (1S G O £ :“ FbhH g Sof

70 (7S SEH0. Do B ol (ol

Continued on next page
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Continued on next page

Sample Sample
No. |Sample Name Date & Time Type |Tests Required
M SIH oo At | B8 | HWH e So
72 |IS B2 o2 " " Hol Gld
73 RS B, 050 . o Hald Cold
4TS & oo | HMHpeSo
5 S BIS  03 “ o | Hald (old
76 [F1S £517¢  0So L " Kl (ot
7 (HS &1 0 " "] PG Sl
78 1S B o3 h 4 Hb(tf(é((ﬂ
79 [{HS B 6-Se g 4 HolA (\d
80 [|JUS €518% o0 ' " HMHgs S
81 ||FUS &858 020 Y ‘ ald Yc‘)lc.{
82 ||Fus 8132 0-So E t (‘B\J (&J
83 (7 NS €51 0o |ofe2)\«. £ HDL\H‘_CF. Sonl
84 [I21S FABY o2 g G SN S\
85 [|3 1S ESIRS £-So W HAL ld
86 |H1S FSIBL  ¢eoo f H(MH;{&S&J
87 |170S £\ &1 0%, 2 " HAS S\
88 (I 1S 188 RN K " Holl Gold
89 |(H(US ESI&Y . oo ! Pl (’fbMHc‘gSaH fﬁ\,gtle_;; Jc%MsmE;{%
WV IS BSko, -3 k ! HAA (ol ’
91 |FuS &1 0-So N « Haldk (ol
2 A BN 0.00 u ¥ MM Hce So;
93 J30S &9 52, “ b H&Uu(c)ld
% 7S By 6% " v ol (o
95 [120S E3QS  e-co g t HPAN ¢ Sl
9 [ 1FNS €34L OO - 4 Holl Gold
7 IFusEsel olo i . Ho ok (E)(cl
98 (1S £SI]Y 0-3 hh b W (ou
99 |(HS BAY oo 1 i A MMH‘I; St
100 (115 B20e O3 I Fold Gl . 7
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Sample | Sample
No. | Sample Name Date & Time | Type |Tests Required
101 [ {FUS B0 0% | proed | 6 | Hold (aldd
102[|UE €2 ow g R FMH s S\
103 | |70S €8283 035 L ! Hat (e
104 |17 1S 528t 0So " u Hdd sl
| 105 [ 7.1S €S26S > o h e HMHquc{'(
106 IS 60l 063, | " C | el 6l
107 (S ERF 0 So N M Gld
108 (7 1< =¥ 0 %0 " HMHH; Soil
109 [|FUS ES20% 63 ¥ & Hsth (el
e TS | Hsl Gl
11| 1208 €520 e 3 . HMH&?},}SD,’I
12| 311S 20 63, : bolh Gly
13 [ |70S €523 o5, R . HMA Gl
14 | 1S 5214 ©00 | . R S|
115 [\ 1S & © 3 . " Hé?u(}fa\d
116 |1 F 1< 6521 o-So " " Holk Gold
17 |[pug &% 000 ke “ HMH;)Q;;.'I
18 |FIS ERR O3 ‘ “ USIA G\
19|3e e oSo "’ ¥ HYA Cold
120 [ Jas W GRS " " HMHC‘SSOC(
121 (WS ©D2L2U 0 2% I u Hglclu(éld o
P W TP s gy &
1 123 (FUS €522 o 2o 4 " sl ED]J
124 [|1F0S ERG oo t ! HM e Cai |
125 [|F0S €505 o 20 i W Folh fa};(dl
126 [F1S €22%  o-oo " " hbu{’(‘c"bgm't
127 |F1S 622 03 " HA Colct
1280 g oSe | " v HI G
129 (1S ESRQ. ¢ ) ¢ HMEC G
180 |3 ns g3239. 020 A o Hatd Leld
Confinued on next page
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Sample Sample
No. |Sample Name Date & Time Type |Tests Required
BIS @281 ooo | V2 B HMH S
132|108 8520 0326 Ny “ Halk "Cold
133 ||HS B2 soo " : H\U\HﬂgLa.’(
134 [|70S EBY o3, : c ] I G
135 |18 658S  0-So " Hald (ol
136 | (1S E2%G 0 0o Y N PG Cal |
137 [120S B22F 0% " M (i
138 |HIS B522% o 3o b v Hald G
139 || TS €24 0w ¥ " HIMM ¢ So
140 |111S B4 o' ‘ W Flk Z:c)kd
141 170s g2y o co ) ~- MMM ge S
142 {318 €240 02 \ \ HSW (DIL(
143 7\¢ 6522 oSo “ v | HSA (el
1441308 By o h z HMHCIS_\.\-,J'i
us 1S B2E 02 " v o @l
146 )70 240 0o \ b HM Flgg Sol
U7 H20S £524F 03 " " f_(:)(du(bk{ , |
MBS ESAY  oon ‘ Y| Mg ot | faﬁé@ﬁ??{ﬁ;&:\\w
9| 624 020 N " ;-(ou”(atd
150 | 748 XS 0% ) S HAA @
151 |18 B8] o : ) FMH 0 (o]
152 (his B2SL. gz | M T HOL M.
153 .
154
155
156
157
158
159
160

Continued on next page
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Quote No

N

Hill Laboratories |

TR;ED TES TED AND TRUSTED R J Hill Laboratories Limited

28 Duke Street, Hamilton 3204
Private Bag 3205

Primary Contact Edward Callings

‘Submitted By Edward Collings

Client Name Haigh Waorkman Limited - 217580

Address PO Box 89, Kerikeri

Posteode 0245

Phone 09 407 8327 Mobile 09 283 5919

Email edwarthalghworkman co.nz

....... Halgh Workman Limited - 217580
17 115

Charge To

Client Reference

Orcler No

Reports will be emalled fo Primary Contact by defaull.
Additional Raports will be sen! as spacified bafow.

[ Emait Submitter

Resulis To

Email Primary Contact
[[J Emait Other
[J other

[ Emait Client

SAL get Lo \M;&‘!\Hﬁ

d Cokl Sl o ot
Wk Q:Nv.l%\ cownede 1o lobas (2t

H
i
i
i

Hamiltan 3240, New Zealand

Office use only

T 0508 HILL LAB (44 555 22) (Job No)
T +64 7 858 2000
E mail@hill-labs.conz
W www hill-laboratories.com
S‘.ant to . Data & Tima:
Hill Laboratories
MName:
[] Tiakif you require COC
to bo amailad back Signature:
Received at Dale & Time:
Hill lLaboratories
MName:
Signature:
Condition Temp:
] Room Temp O Chitled O Frozen
O Sample and Analysis details checked
L. Signature: -
Priority [ Low [[I Normal High

[[] Urgent (ASAP, extra charge applies, please contact lab first)

Requested Reporting Date:

Somple P
Na., | Sample Name Date Time |Sample Type Test_;_Required {ifnotas_;_:glf__@u_o_te)___
1[N S22 0 20 | 20 & £ (cppec, Leud
21118 BB oo | 214 NS (”1**" Looil
3 [13US e oS bOAr e s (oul
4 1TSS eSS0 O e CANR RN B | el Leacl
5 I0S ESa1f T | T Fe {ead
6 [ s s inn (2o Sty -f;f::a iith._-.d
T30S Tl e (A i 2 { e N
8 fIns  N22F 0 oL | L2 BN (opper e
o coo e || | G ol
10 [1F 1 O 4 2 ¢y £ ( Yo { e m.l_
1 1_%‘:’ s Cl0 |1 ény = ( *\/\,:.. (ench
27 !.{\ B o |2 Al LS (\\“ iqi(___f ............................................ |

KB Nem: 237748 Varsion; 4
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Sarriple Sar-n“p-h
No. !Sample Name Date Time ; Sample Type |Tests Required (if not as per Quote)
13 1208 sk e | A ey A (epper leed.
e . — A i _ LU Rtk
1417 1% O | 301 3| Coper loud
> = EIRTS I
_ SR S
15 0SSy 6o | &R S [Lr“m f\{)L‘{i‘
16 |4 WS [f.:a \{3'-? (o 13_; kel i t‘«_,. (i;"\\\et L&_\i?’-. }
17 |[F 1S ES20% Oy § b 2 WL s ((“{‘a.‘- (‘S'ULL
18 [[216  ESNDent 020 | i 24 g, (:-..»x wr taud
19 ) IS 5000 B2 V2 s ‘{oi‘n-“i’:;} (ench
Yy e =
20 ||} fIs (‘_(:,"F)\C) ¢ _;., {2 R ‘(J‘; (:»g!\y.i (‘e‘r\{g .
O T = il T At e - o
21 }ﬁ:‘x Kl gT) C . _\,l \ i-C\ ) t“?:.‘.: {‘-I‘ﬁ\iﬁj‘j L...v\.\,’l
22 [I9VNS FRIL e | Db & (L»gg.e: , \eod ) aeane
* l\ o
- — g v

24 1705 BHE 0 Ae [ 2 v LS (. Lwed

Jioe i ; Cogpes, Laed
25 | 1HIS :

€181

26 || 211§

27 [FS

G

( ‘;{“{Qj ) [-‘?U d -

30 133 (RG

28205 TEH  Cde| 2%
29 1708 &FF 0y A | 12

o

f

455 (-L\' "k, {.Q [Ia,l\i i

e - 3 “ " n
| G eud
£

IS B

32 VS Gl

B IFNS G

X t i
{:\H{‘;’E. . Liad -

(wppes, o

Hewer \3 r\‘\t.\i“a'x..ﬁ\g inh Jv-x'z;"i:.,\.»u\ 9 (

.
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3B (120S . {&iSo

K2

6 |11 us

e

S R

%
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f‘” Hill Laboratories

f
é " TRIED, TESTED AND TRUSTED RJ Hil Laboratories Limited

28 Duke Street, Hamilton 3204
Quote No Private Bag 3205
- Hamilton 3240, New Zealand
Primary Contact Edward Collings (Job No)
: ; 0508 HILL LAB (44 555 22) ob No
Submitted By Edward Colling +64 7 858 2000
. ; = mail@hill-labs.co.nz
Client Name Haigh Workman Ltd - 217580 W www.hill-laboratories.com
Address PO Box 89, Kerikeri

Office use only

(e e

Postcode 0245

Phome 09 407 8327 Mobile 0273680860 Sent to Date & Time:  28/0212019
- Hill Laboratories :
Ertiait edward@haighworkman.co.nz Name: Edward Collings
: = Tick if coc
Charge To Haigh Workman Limited - 217580 fE] Jighirace e Signature: By email
Client Reference 17115 Received at Date & Time:
Hill Laboratories
Order No Name:

Repaorts will ba emailed fo Primary Contact by dafaulf. .
Results To  , iione Reports will be sent as specified below. Signature:

Condition Temp:
[ Room Temp [ Chitted [0 Frozen

Email Primary Contact ] Email Submitter [ Emait Client
1 Emait Other

[ other [ Sample and Analysis details checked

Signature:

Samples already at Hill Labs in cold storage. Priority []Low Normal [C] High
[[] Urgent (ASAP, extra charge applies, please contact lab first)
Requested Reporting Date:
Sample Sample
No. | Sample Name Date Time Sample Type | Tests Required (if not as per Quote)
1 |17 115-ES168 - 0.60 31/01/2019 ES Copper, Lead
2 |17 115-ES173-0.50 31/01/2019 es | Copper, Lead
3
4
5
6
7
8
9
10
11
12

Continued on next page
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D’
L

Hill Laboratories

TRIED, TESTED AND TRUSTED

R J Hill Laboratories Limited
28 Duke Street Frankton 3204 | T +64 7 858 2000
Private Bag 3205
Hamilton 3240 New Zealand

T 0508 HILL LAB (44 555 22)

E mail@hill-labs.co.nz
W www.hill-laboratories.com

Job Information Summary

Client:

Haigh Workman Limited
Contact: Edward Collings
C/- Haigh Workman Limited
PO Box 89

Kerikeri 0245

Lab No:

Date Registered:
Priority:

Quote No:

Order No:

Client Reference:
Add. Client Ref:
Submitted By:
Charge To:
Target Date:

Page 1 of 6
2120271
07-Feb-2019 9:42 am
High
17115

Edward Collings
Haigh Workman Limited
07-Mar-2019 4:30 pm

[\ [6) Sample Name Sample Type Containers Tests Requested

1 17115 ES101 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level
2 17115 ES102 0.30 31-Jan-2019 Soil PSoil250 Hold Cold

3 17115 ES103 0.50 31-Jan-2019 Soll PSoil250 Hold Cold

4 17115 ES104 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level
5 17115 ES105 0.30 31-Jan-2019 Soll PSoil250 Hold Cold

6 17115 ES106 0.50 31-Jan-2019 Soll PSoil250 Hold Cold

7 17115 ES107 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level
8 17115 ES108 0.30 31-Jan-2019 Soll PSoil250 Hold Cold

9 17115 ES109 0.50 31-Jan-2019 Soll PSoil250 Hold Cold

10 17115 ES110 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level
11 17115 ES111 0.30 31-Jan-2019 Soil PSoil250 Hold Cold

12 17115 ES112 0.50 31-Jan-2019 Soil PSoil250 Hold Cold

13 17115 ES113 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level
14 17115 ES114 0.30 31-Jan-2019 Soil PSoil250 Hold Cold

15 17115 ES1150.50 31-Jan-2019 Soll PSoil250 Hold Cold

16 17115 ES116 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level
17 17115 ES117 0.30 31-Jan-2019 Soll PSoil250 Hold Cold

18 17115 ES118 0.50 31-Jan-2019 Soll PSoil250 Hold Cold

19 17115 ES1190.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level
20 17115 ES120 0.30 31-Jan-2019 Soll PSoil250 Hold Cold

21 17115 ES121 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level
22 17115 ES122 0.30 31-Jan-2019 Soll PSoil250 Hold Cold

23 17115 ES1230.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level
24 17115 ES124 0.20 31-Jan-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead
25 17115 ES1250.40 31-Jan-2019 Soil PS0il250 Hold Cold

26 17115 ES126 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level
27 17115 ES127 0.30 31-Jan-2019 Soll PSoil250 Hold Cold

28 17115 ES128 0.50 31-Jan-2019 Soll PSoil250 Hold Cold

29 17115 ES1290.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level
30 17115 ES130 0.30 31-Jan-2019 Soll PSoil250 Hold Cold

31 17115 ES131 0.50 31-Jan-2019 Soll PSoil250 Hold Cold

32 17115 ES1320.00 31-Jan-2019 Soil PS0il250 Heavy Metals with Mercury, Screen Level
33 17115 ES133 0.30 31-Jan-2019 Soll PSoil250 Hold Cold

34 17115 ES134 0.50 31-Jan-2019 Soil PSoil250 Hold Cold

35 17115 ES1350.00 31-Jan-2019 Soil PS0il250 Heavy Metals with Mercury, Screen Level
36 17115 ES136 0.30 31-Jan-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead
37 17115 ES137 0.50 31-Jan-2019 Soil PS0il250 Hold Cold

38 17115 ES138 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

Lab No:

2120271

Hill Laboratories

Page 1 of 6
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39 17115 ES139 0.20 31-Jan-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

40 17115 ES140 0.00 31-Jan-2019 Soil PS0il250 Heavy Metals with Mercury, Screen Level

41 17115 ES1410.30 31-Jan-2019 Soil PS0il250 Hold Cold

42 17115 ES142 0.50 31-Jan-2019 Soil PS0il250 Hold Cold

43 17115 ES143 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

44 17115 ES144 0.30 31-Jan-2019 Soil PS0il250 Hold Cold

45 17115 ES1450.50 31-Jan-2019 Soll PSoil250 Hold Cold

46 17115 ES146 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

47 17115 ES147 0.30 31-Jan-2019 Soil PSo0il250 Total Recoverable Copper; Total Recoverable Lead

48 17115 ES148 0.50 31-Jan-2019 Soll PSoil250 Hold Cold

49 17115 ES149 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

50 17115 ES150 0.30 31-Jan-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

51 17115 ES151 0.50 31-Jan-2019 Soil PS0il250 Hold Cold

52 17115 ES152 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

53 17115 ES1530.20 31-Jan-2019 Soil PSo0il250 Total Recoverable Copper; Total Recoverable Lead

54 17115 ES154 0.00 31-Jan-2019 Soil PS0il250 Heavy Metals with Mercury, Screen Level

55 17115 ES155 0.30 31-Jan-2019 Soil PS0il250 Hold Cold

56 17115 ES156 0.50 31-Jan-2019 Soil PSoil250 Hold Cold

57 17115 ES157 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

58 17115 ES158 0.30 31-Jan-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

59 17115 ES159 0.50 31-Jan-2019 Soil PS0il250 Hold Cold

60 17115 ES160 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

61 17115 ES161 0.30 31-Jan-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

62 17115 ES162 0.50 31-Jan-2019 Soil PS0il250 Hold Cold

63 17115 ES163 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

64 17115 ES164 0.30 31-Jan-2019 Soil PSo0il250 Total Recoverable Copper; Total Recoverable Lead

65 17115 ES165 0.50 31-Jan-2019 Soil PS0il250 Hold Cold

66 17115 ES166 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

67 17115 ES167 0.30 31-Jan-2019 Soil PSo0il250 Total Recoverable Copper; Total Recoverable Lead

68 17115 ES168 0.60 31-Jan-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

69 17115 ES169 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

70 17115 ES170 0.10 31-Jan-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

71 17115 ES171 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level; TCLP
Profile

72 17115 ES1720.30 31-Jan-2019 Soil PS0il250 Total Recoverable Arsenic; Total Recoverable
Copper; Total Recoverable Lead

73 17115 ES173 0.50 31-Jan-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

74 17115 ES174 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

75 17115 ES1750.30 31-Jan-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

76 17115 ES176 0.50 31-Jan-2019 Soll PS0il250 Hold Cold

77 17115 ES177 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

78 17115 ES178 0.30 31-Jan-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

79 17115 ES179 0.50 31-Jan-2019 Soil PS0il250 Hold Cold

80 17115 ES180 0.00 31-Jan-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level; TCLP
Profile

81 17115 ES181 0.30 31-Jan-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

82 17115 ES182 0.50 31-Jan-2019 Soil PS0il250 Hold Cold

83 17115 ES183 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

84 17115 ES184 0.30 01-Feb-2019 Soil PSo0il250 Total Recoverable Copper; Total Recoverable Lead

85 17115 ES185 0.50 01-Feb-2019 Soil PS0il250 Hold Cold

86 17115 ES186 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

87 17115 ES187 0.30 01-Feb-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

88 17115 ES188 0.50 01-Feb-2019 Soil PSoil250 Hold Cold

89 17115 ES189 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

90 17115 ES190 0.30 01-Feb-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead
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91 17115 ES191 0.50 01-Feb-2019 Soll PSoil250 Hold Cold

92 17115 ES192 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level; SPLP
Profile

93 17115 ES193 0.30 01-Feb-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

94 17115 ES194 0.50 01-Feb-2019 Soll PSoil250 Hold Cold

95 17115 ES195 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

96 17115 ES196 0.10 01-Feb-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

97 17115 ES197 0.20 01-Feb-2019 Soll PSoil250 Hold Cold

98 17115 ES198 0.30 01-Feb-2019 Soll PS0il250 Hold Cold

99 17115 ES199 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

100 17115 ES200 0.30 01-Feb-2019 Soil PS0il250 Total Recoverable Copper; Total Recoverable Lead

101 17115 ES201 0.50 01-Feb-2019 Soll PSoil250 Hold Cold

102 17115 ES202 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level; SPLP
Profile

103 17115 ES203 0.30 01-Feb-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

104 17115 ES204 0.50 01-Feb-2019 Soll PSoil250 Hold Cold

105 17115 ES208 0.00 01-Feb-2019 Soll PSoil250 Heavy Metals with Mercury, Screen Level

106 17115 ES209 0.30 01-Feb-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

107 17115 ES210 0.50 01-Feb-2019 Soll PSoil250 Hold Cold

108 17115 ES211 0.00 01-Feb-2019 Soll PSoil250 Heavy Metals with Mercury, Screen Level

109 17115 ES2120.30 01-Feb-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

110 17115 ES213 0.50 01-Feb-2019 Soll PSoil250 Hold Cold

111 17115 ES214 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

112 17115 ES2150.30 01-Feb-2019 Soil PSo0il250 Total Recoverable Copper; Total Recoverable Lead

113 17115 ES216 0.50 01-Feb-2019 Soll PSoil250 Hold Cold

114 17115 ES217 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

115 17115 ES218 0.30 01-Feb-2019 Soil PSo0il250 Total Recoverable Copper; Total Recoverable Lead

116 17115 ES219 0.50 01-Feb-2019 Soll PSoil250 Hold Cold

117 17115 ES220 0.00 01-Feb-2019 Soll PSoil250 Heavy Metals with Mercury, Screen Level

118 17115 ES221 0.20 01-Feb-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

119 17115 ES222 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

120 17115 ES223 0.20 01-Feb-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

121 17115 ES224 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

122 17115 ES225 0.20 01-Feb-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

123 17115 ES226 0.00 01-Feb-2019 Soil PS0il250 Heavy Metals with Mercury, Screen Level

124 17115 ES227 0.30 01-Feb-2019 Soll PSoil250 Total Recoverable Copper; Total Recoverable Lead

125 17115 ES228 0.50 01-Feb-2019 Soll cPSoil Hold Cold

126 17115 ES229 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

127 17115 ES230 0.20 01-Feb-2019 Soil PSoil250 Total Recoverable Copper; Total Recoverable Lead

128 17115 ES231 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

129 17115 ES232 0.30 01-Feb-2019 Soll PSoil250 Hold Cold

130 17115 ES233 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

131 17115 ES234 0.30 01-Feb-2019 Soll PSoil250 Hold Cold

132 17115 ES235 0.50 01-Feb-2019 Soll PSoil250 Hold Cold

133 17115 ES236 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

134 17115 ES237 0.30 01-Feb-2019 Soll PSoil250 Hold Cold

135 17115 ES238 0.50 01-Feb-2019 Soll PS0il250 Hold Cold

136 17115 ES239 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

137 17115 ES240 0.30 01-Feb-2019 Soll PSoil250 Hold Cold

138 17115 ES241 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

139 17115 ES242 0.30 01-Feb-2019 Soil PSoil250 Hold Cold

140 17115 ES243 0.50 01-Feb-2019 Soll PSoil250 Hold Cold

141 17115 ES244 0.00 01-Feb-2019 Soll PSoil250 Heavy Metals with Mercury, Screen Level

142 17115 ES245 0.30 01-Feb-2019 Soll PSoil250 Hold Cold
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143 17115 ES246 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

144 17115 ES247 0.30 01-Feb-2019 Soll PSoil250 Hold Cold

145 17115 ES248 0.00 01-Feb-2019 Soil PSoil250 Heavy Metals with Mercury, Screen Level

146 17115 ES249 0.30 01-Feb-2019 Soll PSoil250 Hold Cold

147 17115 ES250 0.50 01-Feb-2019 Soll PSoil250 Hold Cold

148 17115 ES251 0.00 01-Feb-2019 Soil PS0il250 Heavy Metals with Mercury, Screen Level

149 17115 ES252 0.30 01-Feb-2019 Soll PSoil250 Hold Cold

150 17115 ES107b 0.00 [Duplicate] Soll cPSoil Heavy Metals with Mercury, Screen Level

151 17115 ES135b 0.00 [Duplicate] Soll cPSoil Heavy Metals with Mercury, Screen Level

152 17115 ES143b 0.00 [Duplicate] Soil cPSaoil Heavy Metals with Mercury, Screen Level

153 17115 ES189b 0.00 [Duplicate] Soil cPSoil Heavy Metals with Mercury, Screen Level

154 17115 ES222b 0.00 [Duplicate] Soil cPSoil Heavy Metals with Mercury, Screen Level

155 17115 ES248b 0.00 [Duplicate] Soil cPSoil Heavy Metals with Mercury, Screen Level

156 17115 ES171 0.00 [TCLP Extract] |TCLP Extract TCLPext Total Copper; Total Lead

157 17115 ES180 0.00 [TCLP Extract] |TCLP Extract TCLPext Total Copper; Total Lead

158 17115 ES192 0.00 [SPLP Extract] |SPLP Extract SPLPext Total Copper; Total Lead

159 17115 ES202 0.00 [SPLP Extract] |SPLP Extract SPLPext Total Copper; Total Lead

160 17115 GW101-Feb-2019 Ground Water N100 Total Mercury; Heavy metals, totals, trace
As,Cd,Cr,Cu,Ni,Pb,Zn

161 17115 GW3 01-Feb-2019 Ground Water N100 Total Mercury; Heavy metals, totals, trace
As,Cd,Cr,Cu,Ni,Pb,Zn

162 17115 GW4 01-Feb-2019 Ground Water N100 Total Mercury; Heavy metals, totals, trace
As,Cd,Cr,Cu,Ni,Pb,Zn

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 clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.
Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

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

Individual Tests

Environmental Solids Sample Drying | Air dried at 35°C - 1,4,7,10,
Used for sample preparation. 13, 16, 19,
May contain a residual moisture content of 2-5%. 21, 23-24,
26, 29, 32,
35-36,
38-40, 43,
46-47,
49-50,
52-54,
57-58,
60-61,
63-64,
66-75,
77-78,
80-81,
83-84,
86-87,
89-90,
92-93,
95-96,
99-100,
102-103,
105-106,
108-109,
111-112,
114-115,
117-124,
126-128,
130, 133,
136, 138,
141, 143,
145, 148,
150-155
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Sample Type: Soil

Test Method Description Default Detection Limit | Sample No

Environmental Solids Sample Air dried at 35°C and sieved, <2mm fraction. - 24, 36, 39,
Preparation Used for sample preparation. 47, 50, 53,
May contain a residual moisture content of 2-5%. 58, 61, 64,
67-68, 70,
72-73, 75,
78, 81, 84,
87, 90, 93,
96, 100,
103, 106,
109, 112,
115, 118,
120, 122,
124,127
Total Recoverable digestion Nitric / hydrochloric acid digestion. US EPA 200.2. - 24, 36, 39,
47, 50, 53,
58, 61, 64,
67-68, 70,
72-73, 75,
78, 81, 84,
87, 90, 93,
96, 100,
103, 106,
109, 112,
115, 118,
120, 122,
124,127
Total Recoverable Arsenic Dried sample, sieved as specified (if required). 2 mg/kg dry wt 72
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Total Recoverable Copper Dried sample, sieved as specified (if required). 2 mg/kg dry wt 24, 36, 39,
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US 47, 50, 53,
EPA 200.2. 58, 61, 64,
67-68, 70,
72-73, 75,
78, 81, 84,
87, 90, 93,
96, 100,
103, 106,
109, 112,
115, 118,
120, 122,
124,127
Total Recoverable Lead Dried sample, sieved as specified (if required). 0.4 mg/kg dry wt 24, 36, 39,
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US 47, 50, 53,
EPA 200.2. 58, 61, 64,
67-68, 70,
72-73, 75,
78, 81, 84,
87, 90, 93,
96, 100,
103, 106,
109, 112,
115, 118,
120, 122,
124,127
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Sample Type: Soil

Test Method Description Default Detection Limit | Sample No
Heavy Metals with Mercury, Screen Dried sample, < 2mm fraction. Nitric/Hydrochloric acid 0.10 - 4 mg/kg dry wt 1,4,7,10,
Level digestion US EPA 200.2. Complies with NES Regulations. 13, 16, 19,
ICP-MS screen level, interference removal by Kinetic Energy 21, 23, 26,
Discrimination if required. 29 32 35
38, 40, 43,
46, 49, 52,
54, 57, 60,
63, 66, 69,
71,74, 77,
80, 83, 86,
89, 92, 95,
99, 102,
105, 108,
111, 114,
117,119,
121,123,
126, 128,
130, 133,
136, 138,
141, 143,
145, 148,
150-155
SPLP Profile Extraction at 30 +/- 2 rpm for 18 +/- 2 hours, (Ratio 1g sample - 92, 102
: 20g extraction fluid). US EPA 1312
TCLP Profile Extraction at 30 +/- 2 rpm for 18 +/- 2 hours, (Ratio 1g sample - 71, 80
: 20g extraction fluid). US EPA 1311
SPLP Profile
SPLP Sample Weight Gravimetric. US EPA 1312. 0.1g 92, 102
SPLP Extractant Type US EPA 1312 (Modified for New Zealand conditions to use - 92, 102
De-ionised Water unless otherwise specified).
SPLP Final pH pH meter. US EPA 1312. 0.1 pH Units 92, 102
TCLP Profile
TCLP Weight of Sample Taken Gravimetric. US EPA 1311. 0.1g 71, 80
TCLP Initial Sample pH pH meter. US EPA 1311. 0.1 pH Units 71, 80
TCLP Acid Adjusted Sample pH pH meter. US EPA 1311. 0.1 pH Units 71, 80
TCLP Extractant Type US EPA 1311. - 71, 80
TCLP Extraction Fluid pH pH meter. US EPA 1311. 0.1 pH Units 71, 80
TCLP Post Extraction Sample pH pH meter. US EPA 1311. 0.1 pH Units 71, 80

Sample Type: Aqueous

As,Cd,Cr,Cu,Ni,Pb,Zn

ed. 2012/ US EPA 200.8

Test Method Description Default DetectionLimit | Sample No

Individual Tests

Total Digestion Nitric acid digestion. APHA 3030 E (modified) 23 ed. 2017. - 160-162

Total Digestion of Extracted Samples | Nitric acid digestion. APHA 3030 E (modified) 23 ed. 2017. - 156-159

Total Copper Nitric acid digestion, ICP-MS, screen level. APHA 3125 B 0.011 g/m?3 156-157
23 ed. 2017.

Total Copper Nitric acid digestion, ICP-MS, trace level. APHA 3125 B 231 0.00053 g/m? 158-159
ed. 2017 / US EPA 200.8.

Total Lead Nitric acid digestion, ICP-MS, screen level. APHA 3125 B 0.0021 g/m3 156-157
23 ed. 2017.

Total Lead Nitric acid digestion, ICP-MS, trace level. APHA 3125 B 231 0.00011 g/m?3 158-159
ed. 2017 / US EPA 200.8.

Total Mercury Bromine Oxidation followed by Atomic Fluorescence. US 0.00008 g/m?* 160-162
EPA Method 245.7, Feb 2005.

Heavy metals, totals, trace Nitric acid digestion, ICP-MS, trace level. APHA 3125 B 22" | 0.000053 - 0.0011 g/m? 160-162
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Client:
Contact:

Haigh Workman Limited
Edward Collings

PO Box 89
Kerikeri 0245

C/- Haigh Workman Limited

Page 1 of 10
Lab No: 2120271 SPV5
Date Received: 07-Feb-2019
Date Reported: 12-Apr-2019 (Amended)
Quote No:
Order No:
Client Reference: 17115
Submitted By: Edward Collings

Sample Name:

Sample Type: Soil

BH1ES101 0.00 BH2ES104 0.00 BH3 ES107 0.00 BH4 ES1100.00 BHS5ES1130.00

31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019
Lab Number: 21202711 2120271.4 2120271.7 2120271.10 2120271.13
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt 20 55 13 16 15
Total Recoverable Cadmium mg/kg dry wt 0.33 0.73 0.14 0.21 0.13
Total Recoverable Chromium mg/kg dry wt 20 81 10 14 12
Total Recoverable Copper mg/kg dry wt 500 410 128 280 330
Total Recoverable Lead mg/kg dry wt 142 960 54 130 158
Total Recoverable Mercury mg/kg dry wt 1.03 10.2 0.42 29 0.38
Total Recoverable Nickel mg/kg dry wt 6 9 5 6 6
Total Recoverable Zinc mg/kg dry wt 350 590 188 220 160
Sample Name: | BH6 ES116 0.00 BH7 ES1190.00 BH8 ES1210.00 BH9 ES1230.00 BH9 ES124 0.20
31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019
Lab Number: 2120271.16 2120271.19 2120271.21 2120271.23 2120271.24
Individual Tests
Total Recoverable Copper mg/kg dry wt - - - - 310
Total Recoverable Lead mg/kg dry wt - - - - 117
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt 13 56 16 27 -
Total Recoverable Cadmium mg/kg dry wt <0.10 0.35 0.16 0.33 -
Total Recoverable Chromium mg/kg dry wt 7 48 14 21 -
Total Recoverable Copper mg/kg dry wt 181 240 270 2,100 -
Total Recoverable Lead mg/kg dry wt 46 380 178 240 -
Total Recoverable Mercury mg/kg dry wt <0.10 6.1 4.6 0.50 -
Total Recoverable Nickel mg/kg dry wt 5 9 9 12 -
Total Recoverable Zinc mg/kg dry wt 99 420 210 870 -

Sample Name:

BH10 ES126 0.00 BH11 ES129 0.00 BH12 ES132 0.00 BH13 ES135 0.00 BH13 ES136 0.30

31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019
Lab Number: 2120271.26 2120271.29 2120271.32 2120271.35 2120271.36
Individual Tests
Total Recoverable Copper mg/kg dry wt - - - - 127
Total Recoverable Lead mg/kg dry wt - - - - 66
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt 12 14 13 11 -
Total Recoverable Cadmium mg/kg dry wt 0.12 0.13 0.17 <0.10 -
Total Recoverable Chromium mg/kg dry wt 12 13 18 9 -
Total Recoverable Copper mg/kg dry wt 730 1,170 1,180 138 -
Total Recoverable Lead mg/kg dry wt 66 290 310 70 -
Total Recoverable Mercury mg/kg dry wt 0.22 1.63 20 0.23 -
Total Recoverable Nickel mg/kg dry wt 4 5 6 8 -
Total Recoverable Zinc mg/kg dry wt 190 153 230 140 -
\\\\\‘“3"'//,/, This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in
*\\\\_—///’; A the International Laboratory Accreditation Cooperation (ILAC). Through the ILAC Mutual Recognition Arrangement
ilaezﬂlﬂe @ (ILAC-MRA) this accreditation is internationally recognised.
'//////—:\\\\\‘ The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of
KIARTN ACCREDITED LABORATORY tests marked *, which are not accredited.



Sample Type: Soil

Sample Name: |[BH14 ES138 0.00 BH14 ES139 0.20 BH15 ES140 0.00 BH16 ES143 0.00 BH17 ES146 0.00

31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019
Lab Number: 2120271.38 2120271.39 2120271.40 2120271.43 2120271.46
Individual Tests
Total Recoverable Copper mg/kg dry wt - 1,740 - - -
Total Recoverable Lead mg/kg dry wt - 199 - - -
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt 16 - 8 11 20
Total Recoverable Cadmium mg/kg dry wt 0.70 - <0.10 <0.10 <0.10
Total Recoverable Chromium mg/kg dry wt 21 - 14 10 23
Total Recoverable Copper mg/kg dry wt 7,700 - 1,590 197 530
Total Recoverable Lead mg/kg dry wt 300 - 230 77 175
Total Recoverable Mercury mg/kg dry wt 0.28 - 0.86 0.46 0.70
Total Recoverable Nickel mg/kg dry wt 12 - 5 4 5
Total Recoverable Zinc mg/kg dry wt 2,800 - 380 100 220
Sample Name: |[BH17 ES147 0.30 BH18 ES149 0.00 BH18 ES150 0.30 BH19 ES152 0.00 BH19 ES153 0.20
31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019
Lab Number: 2120271.47 2120271.49 2120271.50 2120271.52 2120271.53
Individual Tests
Total Recoverable Copper mg/kg dry wt 230 - 1,020 - 5,900
Total Recoverable Lead mg/kg dry wt 51 - 910 - 340
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt - 46 - 14 -
Total Recoverable Cadmium mg/kg dry wt - 0.78 - 0.53 -
Total Recoverable Chromium mg/kg dry wt - 90 - 21 -
Total Recoverable Copper mg/kg dry wt - 15,000 - 6,900 -
Total Recoverable Lead mg/kg dry wt - 970 - 340 -
Total Recoverable Mercury mg/kg dry wt - 1.53 - 0.44 -
Total Recoverable Nickel mg/kg dry wt - 45 - 14 -
Total Recoverable Zinc mg/kg dry wt - 1,970 - 2,100 -
Sample Name: |[BH20 ES154 0.00 BH21 ES157 0.00 BH21 ES158 0.30 BH22 ES160 0.00 BH22 ES161 0.30
31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019
Lab Number: 2120271.54 2120271.57 2120271.58 2120271.60 2120271.61
Individual Tests
Total Recoverable Copper mg/kg dry wt - - 490 - 730
Total Recoverable Lead mg/kg dry wt - - 310 - 128
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt 10 11 - 42 -
Total Recoverable Cadmium mg/kg dry wt <0.10 0.25 - 2.0 -
Total Recoverable Chromium mg/kg dry wt 10 31 - 163 -
Total Recoverable Copper mg/kg dry wt 2,100 2,100 - 29,000 -
Total Recoverable Lead mg/kg dry wt 46 340 - 3,000 -
Total Recoverable Mercury mg/kg dry wt <0.10 0.67 - 6.1 -
Total Recoverable Nickel mg/kg dry wt 6 12 - 52 -
Total Recoverable Zinc mg/kg dry wt 147 660 - 7,100 -
Sample Name: |[BH23 ES163 0.00 BH23 ES164 0.30 BH24 ES166 0.00 BH24 ES167 0.30 BH24 ES168 0.60
31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019
Lab Number: 2120271.63 2120271.64 2120271.66 2120271.67 2120271.68
Individual Tests
Total Recoverable Copper mg/kg dry wt - 74 - 13,300 14,300
Total Recoverable Lead mg/kg dry wt - 28 - 900 1,240
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt 32 - 20 - -
Total Recoverable Cadmium mg/kg dry wt 1.79 - 1.03 - -
Total Recoverable Chromium mg/kg dry wt 92 - 120 - -
Total Recoverable Copper mg/kg dry wt 11,700 - 14,000 - -
Total Recoverable Lead mg/kg dry wt 980 - 970 - -
Total Recoverable Mercury mg/kg dry wt 1.04 - 24 - -
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Sample Type: Soil

Sample Name:

BH23 ES163 0.00 BH23 ES164 0.30 BH24 ES166 0.00 BH24 ES167 0.30 BH24 ES168 0.60

31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019
Lab Number: 2120271.63 2120271.64 2120271.66 2120271.67 2120271.68
Heavy Metals with Mercury, Screen Level
Total Recoverable Nickel mg/kg dry wt 41 - 74 - -
Total Recoverable Zinc mg/kg dry wt 4,700 - 6,000 - -

Sample Name:

BH25 ES169 0.00 BH25 ES170 0.10 BH26 ES171 0.00 BH26 ES172 0.30 BH26 ES173 0.50

31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019
Lab Number: 2120271.69 2120271.70 2120271.71 2120271.72 2120271.73
Individual Tests
TCLP Weight of Sample Taken g - - 50 - -
TCLP Initial Sample pH pH Units - - 74 - -
TCLP Acid Adjusted Sample pH pH Units - - 2.6 - -
TCLP Extractant Type* - - NaOH/Acetic acid - -
at pH 4.93 +/- 0.05
TCLP Extraction Fluid pH pH Units - - 49 - -
TCLP Post Extraction Sample pH pH Units - - 5.6 - -
Total Recoverable Arsenic mg/kg dry wt - - - 19 -
Total Recoverable Copper mg/kg dry wt - 4,000 - 11,700 5,500
Total Recoverable Lead mg/kg dry wt - 900 - 1,290 480
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt 20 - 87 - -
Total Recoverable Cadmium mg/kg dry wt 0.39 - 2.2 - -
Total Recoverable Chromium mg/kg dry wt 58 - 260 - -
Total Recoverable Copper mg/kg dry wt 9,900 - 76,000 - -
Total Recoverable Lead mg/kg dry wt 2,900 - 5,800 - -
Total Recoverable Mercury mg/kg dry wt 1.14 - 66 - -
Total Recoverable Nickel mg/kg dry wt 19 - 67 - -
Total Recoverable Zinc mg/kg dry wt 4,400 - 19,300 - -
Sample Name: |[BH27 ES174 0.00 BH27 ES175 0.30 BH28 ES177 0.00 BH28 ES178 0.30 BH29 ES180 0.00
31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019 31-Jan-2019
Lab Number: 2120271.74 2120271.75 2120271.77 2120271.78 2120271.80
Individual Tests
TCLP Weight of Sample Taken g - - - - 50
TCLP Initial Sample pH pH Units - - - - 8.1
TCLP Acid Adjusted Sample pH pH Units - - - - 3.2
TCLP Extractant Type* - - - - NaOH/Acetic acid
at pH 4.93 +/- 0.05
TCLP Extraction Fluid pH pH Units - - - - 49
TCLP Post Extraction Sample pH pH Units - - - - 5.6
Total Recoverable Copper mg/kg dry wt - 2,400 - 560 -
Total Recoverable Lead mg/kg dry wt - 640 - 73 -
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt 39 - 37 - 30
Total Recoverable Cadmium mg/kg dry wt 1.47 - 1.80 - 4.5
Total Recoverable Chromium mg/kg dry wt 112 - 117 - 139
Total Recoverable Copper mg/kg dry wt 31,000 - 38,000 - 117,000
Total Recoverable Lead mg/kg dry wt 3,200 - 3,800 - 4,900
Total Recoverable Mercury mg/kg dry wt 11.0 - 2.3 - 10.1
Total Recoverable Nickel mg/kg dry wt 45 - 45 - 55
Total Recoverable Zinc mg/kg dry wt 4,500 - 8,400 - 15,800

Sample Name:

BH29 ES181 0.30 BH30 ES183 0.00 BH30 ES184 0.30 BH31 ES186 0.00 BH31 ES187 0.30

31-Jan-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019
Lab Number: 2120271.81 2120271.83 2120271.84 2120271.86 2120271.87
Individual Tests
Total Recoverable Copper mg/kg dry wt 400 - 192 - 18
Total Recoverable Lead mg/kg dry wt 35# - 28 - 17.2
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Sample Type: Soil

Sample Name:

BH29 ES181 0.30 BH30 ES183 0.00 BH30 ES184 0.30 BH31 ES186 0.00 BH31 ES187 0.30

31-Jan-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019
Lab Number: 2120271.81 2120271.83 2120271.84 2120271.86 2120271.87
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt - 21 - 15 -
Total Recoverable Cadmium mg/kg dry wt - 0.42 - 0.33 -
Total Recoverable Chromium mg/kg dry wt - 56 - 29 -
Total Recoverable Copper mg/kg dry wt - 13,200 - 3,700 -
Total Recoverable Lead mg/kg dry wt - 910 - 760 -
Total Recoverable Mercury mg/kg dry wt - 0.32 - 0.92 -
Total Recoverable Nickel mg/kg dry wt - 41 - 18 -
Total Recoverable Zinc mg/kg dry wt - 4,900 - 1,320 -

Sample Name:

BH32 ES189 0.00 BH32 ES190 0.30 BH33 ES192 0.00 BH33 ES193 0.30 BH34 ES195 0.00

01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019

Lab Number: 2120271.89 2120271.90 2120271.92 2120271.93 2120271.95
Individual Tests
SPLP Sample Weight g - - 50 - -
SPLP Extractant Type* - - De-ionised W ater, - -

pH 5.8 +/-0.4

SPLP Final pH pH Units - - 8.9 - -
Total Recoverable Copper mg/kg dry wt - 11 - 300 -
Total Recoverable Lead mg/kg dry wt - 10.7 - 45 -
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt 38 - 34 - 17
Total Recoverable Cadmium mg/kg dry wt 1.02 - 1.68 - 0.39
Total Recoverable Chromium mg/kg dry wt 114 - 124 - 23
Total Recoverable Copper mg/kg dry wt 7,400 - 68,000 - 3,800
Total Recoverable Lead mg/kg dry wt 920 - 2,600 - 280
Total Recoverable Mercury mg/kg dry wt 25 - 2.8 - 1.03
Total Recoverable Nickel mg/kg dry wt 92 - 96 - 15
Total Recoverable Zinc mg/kg dry wt 4,300 - 24,000 - 1,550

Sample Name:

BH34 ES196 0.10 BH35 ES199 0.00 BH35 ES200 0.30 BH36 ES202 0.00 BH36 ES203 0.30

01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019

Lab Number: 2120271.96 2120271.99 2120271.100 2120271.102 2120271.103
Individual Tests
SPLP Sample Weight g - - - 50 -
SPLP Extractant Type* - - - De-ionised W ater, -

pH 5.8 +/- 0.4

SPLP Final pH pH Units - - - 8.7 -
Total Recoverable Copper mg/kg dry wt 141 - 1,190 - 840
Total Recoverable Lead mg/kg dry wt 21 - 380 - 123
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt - 52 - 36 -
Total Recoverable Cadmium mg/kg dry wt - 0.86 - 1.94 -
Total Recoverable Chromium mg/kg dry wt - 84 - 90 -
Total Recoverable Copper mg/kg dry wt - 16,200 - 101,000 -
Total Recoverable Lead mg/kg dry wt - 1,170 - 2,000 -
Total Recoverable Mercury mg/kg dry wt - 0.98 - 21 -
Total Recoverable Nickel mg/kg dry wt - 40 - 152 -
Total Recoverable Zinc mg/kg dry wt - 4,500 - 30,000 -

Sample Name:

BH38 ES208 0.00 BH38 ES209 0.30 BH39 ES211 0.00 BH39 ES212 0.30 BH40 ES214 0.00

01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019

Lab Number:| 2120271.105 2120271.106 2120271.108 2120271.109 2120271.111
Individual Tests
Total Recoverable Copper mg/kg dry wt - 240 - 300 -
Total Recoverable Lead mg/kg dry wt - 102 - 39 -
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt 31 - 20 - 11 #
Total Recoverable Cadmium mg/kg dry wt 35 - 1.52 - 0.35

Lab No: 2120271v 5

Hill Laboratories Page 4 of 10



Sample Type: Soil

Sample Name:

Lab Number:

BH38 ES208 0.00 BH38 ES209 0.30 BH39 ES211 0.00 BH39 ES212 0.30 BH40 ES214 0.00
01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019
2120271.105 2120271.106 2120271.108 2120271.109 2120271.111

Heavy Metals with Mercury, Screen Level

Total Recoverable Chromium mg/kg dry wt
Total Recoverable Copper mg/kg dry wt
Total Recoverable Lead mg/kg dry wt
Total Recoverable Mercury mg/kg dry wt
Total Recoverable Nickel mg/kg dry wt
Total Recoverable Zinc mg/kg dry wt

55 - 52 - 19#
27,000 - 19,500 - 3,400 #1
1,310 - 880 - 195

29 - 1.75 - 0.22#
30 - 57 - 20
11,100 - 7,300 - 1,510

Sample Name:

BH40 ES215 0.30 BH41 ES217 0.00 BH41 ES218 0.30 BH42 ES220 0.00 BH42 ES221 0.20

01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019
Lab Number:| 2120271.112 2120271.114 2120271.115 2120271.117 2120271.118
Individual Tests
Total Recoverable Copper mg/kg dry wt 960 - 1,970 - 3,100
Total Recoverable Lead mg/kg dry wt 187 - 980 - 240
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt - 18 - 44 -
Total Recoverable Cadmium mg/kg dry wt - 0.89 - 0.83 -
Total Recoverable Chromium mg/kg dry wt - 33 - 23 -
Total Recoverable Copper mg/kg dry wt - 14,700 - 8,900 -
Total Recoverable Lead mg/kg dry wt - 610 - 1,590 -
Total Recoverable Mercury mg/kg dry wt - 0.34 - 0.89 -
Total Recoverable Nickel mg/kg dry wt - 26 - 17 -
Total Recoverable Zinc mg/kg dry wt - 5,800 - 4,200 -

Sample Name:

BH43 ES222 0.00 BH43 ES223 0.20 BH44 ES224 0.00 BH44 ES225 0.20 BH45 ES226 0.00

01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019

Lab Number:| 2120271.119 2120271.120 2120271.121 2120271.122 2120271.123
Individual Tests
Total Recoverable Copper mg/kg dry wt - 740 - 1,350 -
Total Recoverable Lead mg/kg dry wt - 31 - 53 -
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt 10 - 32 - 54
Total Recoverable Cadmium mg/kg dry wt 0.18 - 1.82 - 3.1
Total Recoverable Chromium mg/kg dry wt 10 - 50 - 141
Total Recoverable Copper mg/kg dry wt 1,670 - 14,800 - 33,000
Total Recoverable Lead mg/kg dry wt 116 - 460 - 8,700
Total Recoverable Mercury mg/kg dry wt 0.28 - 0.59 - 28
Total Recoverable Nickel mg/kg dry wt 15 - 23 - 29
Total Recoverable Zinc mg/kg dry wt 680 - 5,800 - 8,700

Sample Name:

BH45 ES227 0.30 BH46 ES229 0.00 BH46 ES230 0.20 BH47 ES231 0.00 BH48 ES233 0.00

01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019

Lab Number:| 2120271.124 2120271.126 2120271.127 2120271.128 2120271.130
Individual Tests
Total Recoverable Copper mg/kg dry wt 2,600 - 340 - -
Total Recoverable Lead mg/kg dry wt 1,570 - 37 - -
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt - 14 - 29 34
Total Recoverable Cadmium mg/kg dry wt - 0.20 - <0.10 <0.10
Total Recoverable Chromium mg/kg dry wt - 12 - 11 15
Total Recoverable Copper mg/kg dry wt - 1,140 - 370 1,280
Total Recoverable Lead mg/kg dry wt - 119 - 92 134
Total Recoverable Mercury mg/kg dry wt - 0.23 - 0.16 0.15
Total Recoverable Nickel mg/kg dry wt - 10 - 8 10
Total Recoverable Zinc mg/kg dry wt - 600 - 310 590
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Sample Type: Soil

Sample Name: |[BH49 ES236 0.00 BH50 ES239 0.00 BH51 ES241 0.00 BH52 ES244 0.00 BH53 ES246 0.00

01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019 01-Feb-2019
Lab Number:| 2120271.133 2120271.136 2120271.138 2120271.141 2120271.143

Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt 25 29 36 26 27
Total Recoverable Cadmium mg/kg dry wt <0.10 <0.10 <0.10 <0.10 <0.10
Total Recoverable Chromium mg/kg dry wt 11 13 14 13 15
Total Recoverable Copper mg/kg dry wt 480 370 2,000 450 320
Total Recoverable Lead mg/kg dry wt 91 90 140 69 66
Total Recoverable Mercury mg/kg dry wt 0.15 0.20 0.13 0.25 0.19
Total Recoverable Nickel mg/kg dry wt 9 9 1 9 9
Total Recoverable Zinc mg/kg dry wt 320 300 770 290 290

Sample Name: |BH54 ES248 0.00 BH55 ES251 0.00 BH3 ES107b 0.00 BH13 ES135b BH16 ES143b

01-Feb-2019 01-Feb-2019 [Duplicate] 0.00 [Duplicate] ~ 0.00 [Duplicate]

Lab Number:| 2120271.145 2120271.148 2120271.150 2120271.151 2120271.152
Heavy Metals with Mercury, Screen Level
Total Recoverable Arsenic mg/kg dry wt 26 24 14 12 12
Total Recoverable Cadmium mg/kg dry wt <0.10 <0.10 0.15 <0.10 <0.10
Total Recoverable Chromium mg/kg dry wt 14 13 10 9 13
Total Recoverable Copper mg/kg dry wt 530 184 136 149 230
Total Recoverable Lead mg/kg dry wt 84 40 54 77 76
Total Recoverable Mercury mg/kg dry wt 0.17 0.16 0.36 0.15 0.36
Total Recoverable Nickel mg/kg dry wt 10 9 5 8 5
Total Recoverable Zinc mg/kg dry wt 420 210 195 145 128

BH32 ES189b
0.00 [Duplicate]

BH43 ES222b
0.00 [Duplicate]

BH54 ES248b
0.00 [Duplicate]

Sample Name:

Lab Number:| 2120271.153 2120271.154 2120271.155

Heavy Metals with Mercury, Screen Level

Total Recoverable Arsenic mg/kg dry wt 30 10 28 - -
Total Recoverable Cadmium mg/kg dry wt 0.73 0.14 <0.10 - -
Total Recoverable Chromium mg/kg dry wt 71 8 14 - -
Total Recoverable Copper mg/kg dry wt 4,500 660 580 - -
Total Recoverable Lead mg/kg dry wt 620 101 72 - -
Total Recoverable Mercury mg/kg dry wt 1.82 0.33 0.15 - -
Total Recoverable Nickel mg/kg dry wt 69 10 10 - -
Total Recoverable Zinc mg/kg dry wt 2,900 390 370 - -

Sample Type: Aqueous

Sample Name: |[BH26 ES171 0.00 BH29 ES180 0.00 BH33 ES192 0.00 BH36 ES202 0.00 BH52 GW1
[TCLP Extract] [TCLP Extract] [SPLP Extract] [SPLP Extract] 01-Feb-2019

Lab Number:| 2120271.156 2120271.157 2120271.158 2120271.159 2120271.160
Individual Tests
Total Copper g/m3 460 440 0.68 0.68 -
Total Lead g/m3 36 39 0.035 0.025 -
Total Mercury g/m3 - - - - 0.0035
Heavy metals, totals, trace As,Cd,Cr,Cu,Ni,Pb,Zn
Total Arsenic g/m3 - - - - <0.11
Total Cadmium g/m3 - - - - <0.0053
Total Chromium g/m3 - - - - <0.053
Total Copper g/m3 - - - - 3.1
Total Lead g/m3 - - - - 0.29
Total Nickel g/m3 - - - - <0.053
Total Zinc g/m3 - - - - 0.93
Sample Name: BH54 GW3 BH53 GW4
01-Feb-2019 01-Feb-2019
Lab Number:| 2120271.161 2120271.162
Individual Tests
Total Mercury g/m3 0.0049 < 0.00008 - - -

Lab No:
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Sample Type: Aqueous

Sample Name: BH54 GW3 BH53 GW4
01-Feb-2019 01-Feb-2019
Lab Number:| 2120271.161 2120271.162
Heavy metals, totals, trace As,Cd,Cr,Cu,Ni,Pb,Zn
Total Arsenic g/m3 <0.11 <0.11 - - -
Total Cadmium g/m3 <0.0053 <0.0053 - - -
Total Chromium g/m3 <0.053 <0.053 - - -
Total Copper g/m3 1.29 <0.053 - - -
Total Lead g/m3 0.25 <0.011 - - -
Total Nickel g/m3 <0.053 <0.053 - - -
Total Zinc g/m3 0.45 <0.11 - - -

Analyst's Comments

#1 |t should be noted that the replicate analyses performed on this sample as part of our in-house Quality Assurance
procedures showed greater variation than would normally be expected. This may reflect the heterogeneity of the sample.
The average of the results of the replicate analyses has been reported.

Amended Report: This certificate of analysis replaces an earlier certificate issued on 10 Apr 2019 at 2:14 pm
Reason for amendment: The sample names have been amended as requested.

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 clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.
Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Sample Type: Soil

Test Method Description Default Detection Limit |[Sample No
Individual Tests

Environmental Solids Sample Drying* Air dried at 35°C - 1,4,7,10,
Used for sample preparation. 13, 16, 19,
May contain a residual moisture content of 2-5%. 21, 23-24,
26, 29, 32,
35-36,
38-40, 43,
46-47,
49-50,
52-54,
57-58,
60-61,
63-64,
66-75,
77-78,
80-81,
83-84,
86-87,
89-90,
92-93,
95-96,
99-100,
102-103,
105-106,
108-109,
111-112,
114-115,
117-124,
126-128,
130, 133,
136, 138,
141, 143,
145, 148,
150-155
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Sample Type: Soil

Test Method Description Default Detection Limit |[Sample No

Environmental Solids Sample Air dried at 35°C and sieved, <2mm fraction. - 24, 36, 39,
Preparation Used for sample preparation. 47, 50, 53,
May contain a residual moisture content of 2-5%. 58, 61, 64,
67-68, 70,
72-73, 75,
78, 81, 84,
87, 90, 93,
96, 100,
103, 106,
109, 112,
115, 118,
120, 122,
124,127
Total Recoverable digestion Nitric / hydrochloric acid digestion. US EPA 200.2. - 24, 36, 39,
47, 50, 53,
58, 61, 64,
67-68, 70,
72-73, 75,
78, 81, 84,
87, 90, 93,
96, 100,
103, 106,
109, 112,
115, 118,
120, 122,
124,127
Total Recoverable Arsenic Dried sample, sieved as specified (if required). 2 mg/kg dry wt 72
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.

Total Recoverable Copper Dried sample, sieved as specified (if required). 2 mg/kg dry wt 24, 36, 39,
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US 47, 50, 53,
EPA 200.2. 58, 61, 64,
67-68, 70,
72-73, 75,
78, 81, 84,
87, 90, 93,
96, 100,
103, 106,
109, 112,
115, 118,
120, 122,
124,127
Total Recoverable Lead Dried sample, sieved as specified (if required). 0.4 mg/kg dry wt 24, 36, 39,
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US 47, 50, 53,
EPA 200.2. 58, 61, 64,
67-68, 70,
72-73, 75,
78, 81, 84,
87, 90, 93,
96, 100,
103, 106,
109, 112,
115, 118,
120, 122,
124,127
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Sample Type: Soil

Test Method Description Default Detection Limit |[Sample No
Heavy Metals with Mercury, Screen Dried sample, < 2mm fraction. Nitric/Hydrochloric acid 0.10 - 4 mg/kg dry wt 1,4,7,10,
Level digestion US EPA 200.2. Complies with NES Regulations. ICP- 13, 16, 19,
MS screen level, interference removal by Kinetic Energy 21, 23, 26,
Discrimination if required. 29, 32, 35,
38, 40, 43,
46, 49, 52,
54, 57, 60,
63, 66, 69,
71,74,77,
80, 83, 86,
89, 92, 95,
99, 102,
105, 108,
111, 114,
117, 119,
121,123,
126, 128,
130, 133,
136, 138,
141, 143,
145, 148,
150-155
SPLP Profile* Extraction at 30 +/- 2 rpm for 18 +/- 2 hours, (Ratio 1g sample : - 92, 102
20g extraction fluid). US EPA 1312
TCLP Profile* Extraction at 30 +/- 2 rpm for 18 +/- 2 hours, (Ratio 1g sample : - 71, 80
20g extraction fluid). US EPA 1311
SPLP Profile
SPLP Sample Weight Gravimetric. US EPA 1312. 01g 92,102
SPLP Extractant Type* US EPA 1312 (Modified for New Zealand conditions to use De- - 92, 102
ionised Water unless otherwise specified).
SPLP Final pH pH meter. US EPA 1312. 0.1 pH Units 92, 102
TCLP Profile
TCLP Weight of Sample Taken Gravimetric. US EPA 1311. 01g 71, 80
TCLP Initial Sample pH pH meter. US EPA 1311. 0.1 pH Units 71, 80
TCLP Acid Adjusted Sample pH pH meter. US EPA 1311. 0.1 pH Units 71, 80
TCLP Extractant Type* US EPA 1311. - 71, 80
TCLP Extraction Fluid pH pH meter. US EPA 1311. 0.1 pH Units 71, 80
TCLP Post Extraction Sample pH pH meter. US EPA 1311. 0.1 pH Units 71, 80
Sample Type: Aqueous
Test Method Description Default Detection Limit |[Sample No
Individual Tests
Total Digestion Nitric acid digestion. APHA 3030 E (modified) 231 ed. 2017. - 160-162
Total Digestion of Extracted Samples* | Nitric acid digestion. APHA 3030 E (modified) 234 ed. 2017. - 156-159
Total Copper Nitric acid digestion, ICP-MS, screen level. APHA 3125 B 2314 0.011 g/m3 156-157
ed. 2017.
Total Copper Nitric acid digestion, ICP-MS, trace level. APHA 3125 B 23 ed. 0.00053 g/m3 158-159
2017 / US EPA 200.8.
Total Lead Nitric acid digestion, ICP-MS, screen level. APHA 3125 B 23rd 0.0021 g/m3 156-157
ed. 2017.
Total Lead Nitric acid digestion, ICP-MS, trace level. APHA 3125 B 23" ed. 0.00011 g/m3 158-159
2017 / US EPA 200.8.
Total Mercury Bromine Oxidation followed by Atomic Fluorescence. US EPA 0.00008 g/m?3 160-162
Method 245.7, Feb 2005.
Heavy metals, totals, trace Nitric acid digestion, ICP-MS, trace level. APHA 3125 B 22nd 0.000053 - 0.0011 g/m3 160-162
As,Cd,Cr,Cu,Ni,Pb,Zn ed. 2012/ US EPA 200.8
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These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested. Once the storage period is completed the samples are discarded unless otherwise advised by the
client.

This 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
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ANALYSIS REPORT Page 1 of 4

R J Hill Laboratories Limited | T 0508 HILL LAB (44 555 22)
( ’ a 0 r a 0 r I eS 1 Clyde Street Hamilton 3216 | T +64 7 858 2000
[}

Client: | Haigh Workman Limited Lab No: 1774093 SPv1
Contact: | Edward Collings Date Received: 12-May-2017
C/- Haigh Workman Limited Date Reported: 23-May-2017
PO Box 89 Quote No:
Kerikeri 0245 Order No:
Client Reference: | 17 115
Submitted By: Edward Collings
Sample Type: Soil
Sample Name: 17 115-ES1 17 115-ES2 17 115-ES3 17 115-ES4 17 115-ES5
09-May-2017 9:40 09-May-2017 9:50 09-May-2017 9:55  09-May-2017 09-May-2017
am am am 10:00 am 10:10 am
Lab Number: 1774093.1 1774093.2 1774093.3 1774093.4 1774093.5
Individual Tests
Dry Matter g/100g as rcvd 76 83 76 84 76
National Environmental Standards Metals
Total Recoverable Arsenic mg/kg dry wt 11 14 1 <40 12
Total Recoverable Boron mg/kg dry wt <20 <20 <20 <400 <20
Total Recoverable Cadmium mg/kg dry wt <0.10 0.40 0.41 <1.9 0.16
Trivalent Chromium* mg/kg dry wt 12 27 81 38 10
Chromium (hexavalent)* mg/kg dry wt <04 <04 <04 <04 <04
Total Recoverable Chromium mg/kg dry wt 12 27 82 38 10
Total Recoverable Copper mg/kg dry wt 1,090 8,800 10,300 23,000 1,050
Total Recoverable Lead mg/kg dry wt 410 720 540 4,700 153
Total Recoverable Mercury mg/kg dry wt 1.23 1.55 1.12 58 <0.10
Sample Name: 17 115-ES6 17 115-ES7 17 115-ES8 17 115-ES9 17 115-ES10
09-May-2017 09-May-2017 09-May-2017 09-May-2017 09-May-2017
10:15 am 10:20 am 10:30 am 10:40 am 10:45 am
Lab Number: 1774093.6 1774093.7 1774093.8 1774093.9 1774093.10
Individual Tests
Dry Matter g/100g as rcvd 88 91 95 81 88
National Environmental Standards Metals
Total Recoverable Arsenic mg/kg dry wt <40 <40 12 45 <40
Total Recoverable Boron mg/kg dry wt <400 <400 <40 <20 <400
Total Recoverable Cadmium mg/kg dry wt 45 3 0.3 45 2
Trivalent Chromium® mg/kg dry wt 260 174 27 82 154
Chromium (hexavalent)* mg/kg dry wt <04 <04 <04 <04 <04
Total Recoverable Chromium mg/kg dry wt 260 174 27 82 154
Total Recoverable Copper mg/kg dry wt 107,000 88,000 6,800 25,000 104,000
Total Recoverable Lead mg/kg dry wt 7,400 3,900 670 2,200 8,400
Total Recoverable Mercury mg/kg dry wt 9.5 15 04 7.0 5
Polycyclic Aromatic Hydrocarbons Screening in Soil
Acenaphthene mg/kg dry wt - - <0.12 - -
Acenaphthylene mg/kg dry wt - - <0.12 - -
Anthracene mg/kg dry wt - - <0.12 - -
Benzo[a]anthracene mg/kg dry wt - - 0.51 - -
Benzo[a]pyrene (BAP) mg/kg dry wt - - 0.48 - -
Benzo[b]fluoranthene + Benzo[j] mg/kg dry wt - - 1.55 - -
fluoranthene
Benzo[g,h,i]perylene mg/kg dry wt - - 0.65 - -
Benzolk]fluoranthene mg/kg dry wt - - 0.65 - -
SN2 This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in
\\\\_/_//; A the International Laboratory Accreditation Cooperation (ILAC). Through the ILAC Mutual Recognition Arrangement
i‘am I A N Z (ILAC-MRA) this accreditation is internationally recognised.
/@\" The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of

/r,/,,|.\\n ACCREDITED LABORATORY tests marked *, which are not accredited.



Sample Type: Soil

Sample Name: 17 115-ES6 17 115-ES7 17 115-ES8 17 115-ES9 17 115-ES10
09-May-2017 09-May-2017 09-May-2017 09-May-2017 09-May-2017
10:15 am 10:20 am 10:30 am 10:40 am 10:45 am
Lab Number: 1774093.6 1774093.7 1774093.8 1774093.9 1774093.10
Polycyclic Aromatic Hydrocarbons Screening in Soil
Chrysene mg/kg dry wt - - 0.51 - -
Dibenzo[a,h]anthracene mg/kg dry wt - - <0.12 - -
Fluoranthene mg/kg dry wt - - 0.92 - -
Fluorene mg/kg dry wt - - <0.12 - -
Indeno(1,2,3-c,d)pyrene mg/kg dry wt - - 0.56 - -
Naphthalene mg/kg dry wt - - <06 - -
Phenanthrene mg/kg dry wt - - 0.28 - -
Pyrene mg/kg dry wt - - 0.72 - -
Total Petroleum Hydrocarbons in Soil
C7-C9 mg/kg dry wt - - <8 - -
C10-C14 mg/kg dry wt - - 48 - -
C15-C36 mg/kg dry wt - - 17,300 - -
Total hydrocarbons (C7 - C36) mg/kg dry wt - - 17,400 - -
Sample Name: 17 115-ES11 17 115-ES12 17 115-ES13 17 115-ES14 17 115-ES15
09-May-2017 09-May-2017 09-May-2017 09-May-2017 09-May-2017
10:50 am 10:50 am 10:55 am 11:45 am 11:50 am
Lab Number: 1774093.11 1774093.12 1774093.13 1774093.14 1774093.15
Individual Tests
Dry Matter 9/100g as rcvd | 76 81 81 90 92
National Environmental Standards Metals
Total Recoverable Arsenic mg/kg dry wt 11 29 32 <40 24
Total Recoverable Boron mg/kg dry wt <20 <20 <20 <400 <20
Total Recoverable Cadmium mg/kg dry wt 0.51 0.15 0.90 3 0.81
Trivalent Chromium® mg/kg dry wt 14 40 166 158 57
Chromium (hexavalent)* mg/kg dry wt <04 <04 <04 <04 <04
Total Recoverable Chromium mg/kg dry wt 14 40 166 158 57
Total Recoverable Copper mg/kg dry wt 790 1,230 14,400 128,000 29,000
Total Recoverable Lead mg/kg dry wt 108 970 1,130 30,000 2,800
Total Recoverable Mercury mg/kg dry wt 0.22 4.8 2.0 14 28
Polycyclic Aromatic Hydrocarbons Screening in Soil
Acenaphthene mg/kg dry wt <0.03 - - - 0.22
Acenaphthylene mg/kg dry wt <0.03 - - - 0.04
Anthracene mg/kg dry wt <0.03 - - - 0.09
Benzo[a]anthracene mg/kg dry wt <0.03 - - - 28
Benzo[a]pyrene (BAP) mg/kg dry wt <0.03 - - - 1.67
Benzo[b]fluoranthene + Benzo[j]  mg/kg dry wt 0.04 - - - 43
fluoranthene
Benzo[g,h,i]perylene mg/kg dry wt 0.04 - - - 1.50
Benzo[k]fluoranthene mg/kg dry wt <0.03 - - - 1.79
Chrysene mg/kg dry wt <0.03 - - - 2.7
Dibenzo[a,h]anthracene mg/kg dry wt <0.03 - - - 0.38
Fluoranthene mg/kg dry wt <0.03 - - - 3.6
Fluorene mg/kg dry wt 0.04 - - - 0.06
Indeno(1,2,3-c,d)pyrene mg/kg dry wt 0.04 - - - 1.94
Naphthalene mg/kg dry wt <0.14 - - - <0.12
Phenanthrene mg/kg dry wt 0.06 - - - 1.37
Pyrene mg/kg dry wt 0.16 - - - 28
Total Petroleum Hydrocarbons in Soil
C7-C9 mg/kg dry wt <9 - - - <8
C10-C14 mg/kg dry wt 109 - - - <20
C15-C36 mg/kg dry wt 1,380 - - - 410
Total hydrocarbons (C7 - C36) mg/kg dry wt 1,490 - - - 410
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1774093.8
17 115-ES8 09-May-2017 10:30 am
Client Chromatogram for TPH by FID

B 1774093 .8 n.a. [manipulated]
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1774093.11
17 115-ES11 09-May-2017 10:50 am
Client Chromatogram for TPH by FID

B 1774093.11 n.a. [Manipulated]
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1774093.15
17 115-ES15 09-May-2017 11:50 am
Client Chromatogram for TPH by FID
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Analyst's Comments

Samples 1-15 Comment:

It should be noted that the results reported for lead and mercury are total recoverable, not inorganic as specified by the NES
standards. This should be kept in mind when interpreting these results.

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 clean matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis.

Sample Type: Soil

Test Method Description Default Detection Limit |[Sample No
Client Chromatogram for TPH by FID* - 8,11, 15
Environmental Solids Sample Air dried at 35°C and sieved, <2mm fraction. - 1-15
Preparation Used for sample preparation.
May contain a residual moisture content of 2-5%.
TPH Qil Industry Profile + PAHscreen Sonication in DCM extraction, SPE cleanup, GC-FID & GC-MS 0.010 - 60 mg/kg dry wt 8,11,15
analysis. Tested on as received sample.
US EPA 8015B/MfE Petroleum Industry Guidelines
[KBIs:5786,2805,10734;2695]
National Environmental Standards 0 - 20 mg/kg dry wt 1-15
Metals*
Dry Matter (Env) Dried at 103°C for 4-22hr (removes 3-5% more water than air 0.10 g/100g as rcvd 1-15
dry) , gravimetry. (Free water removed before analysis, non-soil
objects such as sticks, leaves, grass and stones also removed).
US EPA 3550.
Extraction of Hexavalent Chromium in ~ |0.01M KH2PO, Extraction. - 1-15
Environmental Solids*

Total Recoverable digestion Nitric / hydrochloric acid digestion. US EPA 200.2. - 1-15
Total Recoverable Arsenic Dried sample, sieved as specified (if required). 2 mg/kg dry wt 1-15
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US

EPA 200.2.
Total Recoverable Boron Dried sample, sieved as specified (if required). 20 mg/kg dry wt 1-15
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Total Recoverable Cadmium Dried sample, sieved as specified (if required). 0.10 mg/kg dry wt 1-15
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Trivalent Chromium* Calculation Total Chromium - Hexavalent Chromium. 0 mg/kg dry wt 1-15
Hexavalent Chromium in Environmental |Phosphate buffer extraction, colorimetry. 0.4 mg/kg dry wt 1-15
Solids*
Total Recoverable Chromium Dried sample, sieved as specified (if required). 2 mg/kg dry wt 1-15
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Total Recoverable Copper Dried sample, sieved as specified (if required). 2 mg/kg dry wt 1-15
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Total Recoverable Lead Dried sample, sieved as specified (if required). 0.4 mg/kg dry wt 1-15
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Total Recoverable Mercury Dried sample, sieved as specified (if required). 0.10 mg/kg dry wt 1-15
Nitric/Hydrochloric acid digestion, ICP-MS, screen level. US
EPA 200.2.
Total hydrocarbons (C7 - C36) Sonication extraction, Silica cleanup, GC-FID analysis. US EPA 60 mg/kg dry wt 8,11, 15
8015B/NZ OIEWG.

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

Samples are held at the laboratory after reporting for a length of time depending on the preservation used and the stability of
the analytes being tested. Once the storage period is completed the samples are discarded unless otherwise advised by the

client.

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

Gt fap-Cont

Carole Rodgers-Carroll BA, NZCS

Client Services Manager - Environmental

Lab No: 1774093 v 1

Hill Laboratories
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Haigh Workman Limited

Generic Assessment Criteria/Soil Contaminant Standards

Revision: 7 Date: 2 November 2018
High Density Commercial
Rural Residential/ Lifestyle Block Standard Residential . A Recreational | / Industrial
Residential (Outdoor)
Parameter " " - Note
(mg/kg, unless otherwise stated) (mg/kg, unless otherwise stated) (mg/kg, unless otherwise stated)
No Produce 10% 25% No Produce 10% 25%
Produce | Produce Produce Produce
Metals/Metalloids
Arsenic 21 17 17 24 20 17 45 80 70 [11,12]
Boron NL NL NL NL NL NL NL NL NL [3]
Cadmium 110 3 0.82 110 3 0.82 230 400 1300
Chromium (I11) NL NL NL NL NL NL NL NL NL [3],[4]
Chromium (VI) 770 460 290 770 460 290 1500 2700 6300
Copper NL NL NL NL NL NL NL NL NL
Lead (Inorganic) 250 210 160 250 210 160 500 880 3300
Mercury (Inorganic) 510 310 200 510 310 200 1000 1800 4200
Other Inorganics
pH <5or>9 <5or>9 <5or>9
Total Sulphate 2400 2400 2400 [5]
Water-Soluble Sulphate 0.5g/I 0.5g/! 0.5g/I [5]
Organics
PAHs Potency equivalency factor only - see separate sheet for selected individual PAH GACs
Acenaphthene NL NL NL NL NL NL NL NL NL
Acenaphthylene NL NL NL NL NL NL NL NL NL
Anthracene NL NL NL NL NL NL NL NL NL
Benzo(a)anthracene 0.1 [6]
Benzo(a)pyrene 11 [ 8 [ & | 12 ] 10 [ 7 1 2 40 35 7]
Benzo(b)fluoranthene 0.1 [6]
Benzo(k)fluoranthene 0.1 [6]
Benzo(g,h,i)perylene NN TN T Ne ] NL [ n T w NL NL
Chrysene 0.01 [6]
Dibenzo(a,h)anthracene 1 | 1 I 1 | 1 | 1 | 1 | 1 1 1 [6]
Fluoranthene 0.01 [6]
Fluorene N[N N T N ] NL [~ | N NL NL
Indeno(1,2,3-c,d)pyrene 0.1 [6]
Naphthalene NL NL NL NL NL NL NL NL NL
Phenanthrene NL NL NL NL NL NL NL NL NL
Pyrene NL NL NL NL NL NL NL NL NL
Other Organics
2 DDT 120 70 45 120 70 45 240 400 1000
Dieldrin 22 2.6 1.1 22 2.6 1.1 45 70 160 [9]
PCP 55 55 55 55 55 55 110 150 360
Dioxin (TCDD) 0.18ug/kg | 0.15ug/kg| 0.12ug/kg| 0.18ug/kg 0.15ug/kg 0.12ug/kg| 0.35ug/kg | 0.60ug/kg 1.4ug/kg [10]
Dioxin (Dioxin like PCBs) 0.16ug/kg | 0.12ug/kg| 0.09ug/kg| 0.16ug/kg 0.12ug/kg 0.09ug/kg| 0.33ug/kg | 0.52ug/kg 1.2ug/kg [10]
Organic Matter 35%
Total Nitrogen 1%
Ammonium-Nitrate LOD [16]
Sulphate 50
Total Organic Carbon 3% w/w
Carbon: Nitrogen Ratio 25%
Others
TOC 3%w/w 3%w/w 3%w/w [11]
Calorific Value 2MJ/kg 2MJ/kg 2MJ/kg [12]
Asbestos (ACMs) 0.01 % w/w 0.04 % w/w | 0.02 % w/w | 0.05 % w/w [15]
Asbestos (Loose/Free Fibres) 0.001 % w/w [15]
Parameter Residential Soil (mg/kg) | Industrial Soil (mg/kg) | carcinogen|  Note
Organochlorine Pesticides
Aldrin 390 18 Yes [14]
:—\;E'P(l:a) Hexachlorocyclohexane 300 36 Yes [14]
(BBe:‘aC)HexachIorocyclohexane 30 13 Yes (14]
Gamma-Hexachlorocyclohexane
(BHC) - Lindane 57 25 Yes [14]
Chlordane (cis and trans) 1.7 7.5 Yes [14]
Endosulfan 4 7000 No [13],[14]
Endrin 19 250 No [14]
Heptachlor 13 63 Yes [14]
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Heptachlor Epoxide 70 33 Yes [14]
Hexachlorobenzene 21 96 Yes [14]
Methoxyclor 320 4100 No [14]
Organonitro and Phosphorus Pesticides

Acetochlor 1300 16000 No [14]
Alachlor 9.7 41 Yes [14]
Atrazine 2.4 10 Yes [14]
Azinphos-methyl 190 2500 No [14]
Captan 240 1000 Yes [14]
Carbaryl 6300 82000 No [14]
Carbofuran 320 4100 No [14]
Chlorothalonil 180 740 Yes [14]
Chlorpyrifos 63 820 No [14]
Chlorpyrifos-methyl 630 8200 No [14]
Cyanazine 65 2.7 Yes [14]
Cyfluthrin 1600 21000 No [14]
Cyhalothrin 320 4100 No [14]
Cypermethrin 630 8200 No [14]
Deltamethr.in (including 470 6200 No [14]
Tralomethrin)

Diazinon 44 570 No [14]
Dichlorvos 1.9 7.9 Yes [14]
Dimethoate 13 160 No [14]
Diphenylamine 1600 21000 No [14]
Diuron 130 1600 No [14]
Fluometuron 820 11000 No [14]
Flusilazole 44 570 No [14]
Fluvalinate 630 8200 No [14]
Haloxyfop-methyl 3.2 41 No [14]
Hexazinone 2100 27000 No [14]
Linuron 130 1600 No [14]
Metalaxyl (Mefonoxam) 3800 49000 No [14]
Methamidophos 3.2 41 No [14]
Metolachlor 9500 120000 No [14]
Metribuzin 1600 21000 No [14]
Molinate 130 1600 No [14]
Myclobutanil 1600 21000 No [14]
Naled 160 2300 No [14]
Norflurazon 2500 33000 No [14]
Oxadiazon 320 4100 No [14]
Oxyflurorfen 190 2500 No [14]
Paclobutrazol 820 11000 No [14]
Parathion (ethyl and methyl) 380 4900 No [14]
Pendimethalin 2500 33000 No [14]
Permethrin 3200 41000 No [14]
Prochloraz 3.6 15 Yes [14]
Prometryn 250 3300 No [14]
Propachlor 820 11000 No [14]
Propanil 320 4100 No [14]
Propazine 1300 16000 No [14]
Propiconazole 820 11000 No [14]
Quizalofop-ethyl 570 7400 No [14]
Simazine 4.5 19 Yes [14]
TCMTB 1900 25000 No [14]
Terbacil 820 11000 No [14]
Terbufos 2 29 No [14]
Terbutryn 63 820 No [14]
Thiobencarb 63 820 No [14]
Trifluralin 91 420 Yes [14]
Vinclozolin 1600 21000 No [14]

NL - No limit; LOD - Limit of Detection

Footnotes
[1] Different rural residential and residential exposure durations result in different SCSs because non-threshold substance SCS derivation uses age-adjusted exposure rates.

[2] Derived values are less than 99th percentile of national dataset of background concentrations and therefore take the 99th percentile value.
[3] No limit - the derived value exceeds 10,000mg/kg, a concentration that is unlikely to be exceeded in practice. SGV of 16,112mg/kg for rural residential with 25% produce.

[4] Chromium Il is not considered to pose a significant risk to human health.

[5] Sulphate is not considered to pose a potential risk to human health under normal circumstances - this GAC applies to construction cases only and is set at the upper limit for DS-1
Design Sulphate Class concrete.

[6] Figure represents Potency Equivalency Factor for each analyte. Calculations of site specific GAC should be calculated based upon the results of laboratory analysis and guidance
presented within MFE Methodology for Deriving Standards for Contaminants in Soil to Protect Human Health 2011 Section 6.8.2.

[7] Benzo(a)pyrene GAC values to be used for surrogate marker approach to other PAH analytes; SCS for other PAHs to be compared with the equivalent BaP concentration calculated as
the sum of each of the detected concentrations of the nine PAHs identified in the GAC table. Different rural residential and residential exposure durations result in different SCSs because
non-threshold substance SSV derivation uses age-adjusted exposure rates.

[8] See separate GAC pages for TPH values
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[9] SCS for dieldrin also applies to aldrin separately, or to the sum of aldrin and dieldrin where both are present.

[10] Consideration should be given to investigating dioxins for PCP concentrations in excess of 0.3mg/kg.

[11] TOC content itself does not represent a potential risk to human health. This GAC is provided for indicative assessment of disposal options, in the case that off-site landfill of soil is
required. This GAC is specified at the 'Inert' waste threshold and should be considered as for information purposes only.

[12] Calorific value is not an indication of direct human health risk but may be useful in assessment of the potential fire risk posed by made ground or natural soils containing elevated
concentrations of potentially combustible organic matter.

[13] No GAC is currently in use by New Zealand for Endosulfan. GAC is derived from Soil Remediation Circular:2009 released by Dutch Ministry of Housing. Under MfE Contaminated
Land Management Guidelines No. 2: Hierarchy and Application in New Zealand of Environmental Guideline Values the Dutch guidelines are considered as international risk-based
guidelines, protective of both human and ecological receptors.

[14] No GAC is currently in use by New Zealand for individual pesticides/herbicides. GAC is derived from Regional Screening Level Summary Table: November 2015 released by US EPA.
Under MfE Contaminated Land Management Guidelines No. 2: Hierarchy and Application in New Zealand of Environmental Guideline Values the US EPA guidelines are considered as
international risk-based guidelines, protective of human receptors only.

[15] GAC for asbestos is based upon guidance presented within BRANZ 2017 New Zealand Guidelines for Assessing and Managing Asbestos in Soil. Table 5 - Soil guideline values for
asbestos in New Zealand.

[16] In light of no standards in New Zealand for listed organics outside of drinking water the GAC for selected organics in soil have been derived from research conducted by Haigh
Workman Ltd. In particular standards have been derived from the following documents. Hills Laboratories Publication Technical Notes: Laboratory Tests for Soil Sulphur in Pastoral Soils;
Rajendram et al. Total Sulphur: A Better Predictor of Sulphur Deficiency in Pastoral Soils (2008); Hills Laboratories Publication Technical Paper 3: Soil Tests and Interpreatation.
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Geoenvironmental Appraisal

I-lAIG H WO RKMAN = 1 Richardson Street, Opua 16 ::::;;72;12

Civil & Structural Engineers For Doug’s Opua Boat Yard

Appendix J — Certificate of Title Documents

82 17 115 Rev B



CERTIFICATE OF TITLE No.mc—/ 265, 34

B.362837,1 Variation of the terms of mortgage

B.225997.1 - 17.12,1984 at 11.56 o'c 4
A ‘ A}L;E.

a Witliam- -
8% Wilson ZQ»ugy

=.086796.3 Mortga
5,1.1990 at 1.3

REx Fraser of
992 at 2.53 o'c

C.339510.1 Tx er t
Waiuku mana -

&
C 339511.1 Mortgagg} a0,

16.1.1992 at 2. 53‘ R
CSSGP S ;%;W“S - Y. 4
C€.339511.2 Memorandum of Priority making

Mortgage C.339511.1 a first mortgage and
Mortgage C.086796.3 a second mortgage -

16.1.1992 at 2.53 o'c

C.602695.2 Transfer to Douglas C Schmuck
- of Paihia beatbuilder and arl E Schmuck
and Irene C Schmuck both of United States
of America retired - 20.5.1994 at 10.08 oc

A.L.R.

-y

g H

57
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o
Land vﬁ;teﬁg "Q\v
Information 28722

New Zealand sme

View Instrument

Instrument Type Change/Correction of Name
Instrument Number 8041543.2
Status Registered

Completion Date 20/08/2009
Date & Time Lodged 20/08/2009 09:47:52

Lodged By Davis, Gregory Leslie
Lodged For Tumanako Law
Approved By gdavis002

Affected Computer Registers Land District

NA21C/265 North Auckland

*** End of Report ***

Client Reference: pfrancis002 Dated 28/04/2017 1:33 pm, Page 1 of 1
© Copyright: Land Information New Zealand
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References
Prior G/T
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N/C. Order No.

|

.i

|

This Certifitate dated the
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! METRIC AREA IS | ﬂ{v‘l-

i T 1-2a479
CLQersloZFa;‘ors-
1 Acre = 402 4R
1Perch = 20 .2
TLink = .2012 meyes o )

Russell S. D

87/160, 493/154, 21C/26

A.595312

CERTIFICATE OF TITLE UNDER LAND TRANSFER'ACT . . |

29th day of ’
under the seal of the District Land Registrar of the Land

WITNESSETH that

‘is seised of an estate in fee-simple (subject to such reservations, restrictions, encumbrances, liens,
memorial underwritten or endorsed hereon) in the land hereinafter described, delineated with

bc the several admeasurements a little more or less that i

ﬂn-l--ﬁ

1s

October

EDWARD THURLOW LEEDS of Opua boatbuilder

. Land and Dceds 69

'\5.

N

REGISTER

AT

“one thousand nine hundred and' Seventy-
Registration District of NORTH AUCKLAND one

to say: All that parcel of land containing 4 pood 3

ot

perches more or less belng Le%e 1 and, 2 and Section 3 Block XXXII Town of
weea3

aunNer 100~

Q

<
2
5,

|. o Scale: 1inch = / chein.
' s Total Areg = O~/~0
5.0 24/38 46/55;5{3

e,

X
L,

Assistant Land Registrar

Subject as to Sectiorn 3 to the
.reservations and conditions J.mposed
by Section 59 of the Lagd

20203

321BEé 1 Transfer to BEdward Thurlow Led

abovenamed and.Mary Constance
his wife -~ 29.4.1975 at 10

Jﬁ/y%

for A,

and interests as are notified by
bold black lines on the plan hereon,l

/

Aw!ﬁ( M CARTIY

ds

800908 2 Lease to Dgvid Bruce Jaf
term commencing on‘i %&y [
produced 3.4.1979 at 10,38 o'c and entered
;@24-4 1979 at 9.00 otc

rd

Q

QA
Q
w

B.120544.1 Transfer to Brian Dickson Elliott
of Kerikeri, Yachtmaster and Carol Althea

B.120544,2 Mor ward Thurlow Leeds
and Mary Conis c% 8 22 10,19 2 at
11,37 o'c, S(," .

W

gu.;%rr a7 A%

Elliott his wife - 22,10,1982 at 1&37 o'c,

3.0

R.e_gislcr copy for L. & D. 69, 71, 72

OVERs easec*®

_ .,

L m X
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2?”:/2 65

B.225997§£fgnge to Alan Stanley -
Grant d’ ” ; )
aer . 5
R ud

.B.362837.1 Variation of the terms of mortgage

B.225%97.,1 = 17 12,1984 at 11,56 o .
C\ Aﬂﬂiigydedb }
AL, -

B. 457&@?&1»‘1 % qﬁ(ﬂ;twniam

ilson #~ §°

Sti$§1 g
11 J&Q

‘B.72599741 Variation of the terms offortgage

B.457892.4 - 7.9.1987 at 9.0l o'c

8 1. 1990 at 16

C.339510.1 Trans Rex Fraser of
Waiuku manag at 2.53 o'c
BerpR

C.339511.1 Mort
Ak

16.1.1992 at 2
CS55HS) ,
C.339511.2 Memorandum of Priority making
Mortgage C.339511.1 a first mortgage and
Mortgage C.086796.3 a second mortgage -

16.1.1992 at 2.53 o'c
/(aw/

A.L.R.

C.442342.1 Transfer of Mortgage-
C.339511.1 to Dorchester Pacific lelted

- 21.12.1992 at.2.46 o'c . .g .

. e - A.L.R.

€.602695.2 Transfer to Douglas C Schmuck
of Paihia boatbuilder and Carl E Schmuck .
and Irene C Schmuck both of United States
of America retired - 20.5.1994 at 10.08 oc

A.L.R.

D316259.1 Notice of New Appellation-whereby
parts of the adjoining stopped rcad marked A-D
.80 Plan 68634 are now known as Sections 1-4 SO
Plan 68634.:

1.10.1998*at 12.04 /g g

for DLR




COMPUTER FREEHOLD REGISTER
UNDER LAND TRANSFER ACT 1952

Historical Search Copy

R.W. Muir
Registrar-General
of Land

Identifier NA21C/265
Land Registration District North Auckland
Date Issued 29 October 1971

Prior References

NA21C/264 NA493/154 NAS87/160
Estate Fee Simple
Area 1088 square metres more or less

Legal Description Part Lot 1 and Lot 2 Block XXXII Town
of Opua and Section 3 Block XXXII Town
of Opua

Original Proprietors
Douglas C Schmuck, Carl E Schmuck and Irene C Schmuck

Interests
Subject to Section 59 Land Act 1948 (affects Section 3 Block XXXII Town of Opua)
8041543.1 Transmission to Douglas C Schmuck and Carl E Schmuck as survivor(s) - 20.8.2009 at 9:47 am

8041543.2 Correction of Name of Douglas C Schmuck to Douglas Craig Schmuck and Carl E Schmuck to Carl
Emanuel Schmuck - 20.8.2009 at 9:47 am

Appurtenant hereto is a right to access, construct, operate, and maintain a commercial marine slipway, turntable
and associated facilities, right of access to and repair and maintenance of vessel on slipway and/or turntable,
right of access to and reconstruction of a commercial marine slipway, right to maintain exisiting wooden and
stone retaining walls, and right to discharge contaminants and to emit noise created by Easement Instrument
10100695.1 - 27.7.2015 at 3:00 pm

Transaction Id 50291947 Historical Search Copy Dated 28/04/17 1:30 pm, Page 1 of 1
Client Reference  pfrancis002
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COMPUTER FREEHOLD REGISTER
UNDER LAND TRANSFER ACT 1952

Search Copy

Identifier NA21C/265
Land Registration District North Auckland
Date Issued 29 October 1971

Prior References

R.W. Muir
Registrar-General
of Land

NA21C/264 NA493/154 NAS87/160
Estate Fee Simple
Area 1088 square metres more or less

Legal Description Part Lot 1 and Lot 2 Block XXXII Town
of Opua and Section 3 Block XXXII Town
of Opua

Proprietors
Douglas Craig Schmuck and Carl Emanuel Schmuck

Interests
Subject to Section 59 Land Act 1948 (affects Section 3 Block XXXII Town of Opua)

Appurtenant hereto is a right to access, construct, operate, and maintain a commercial marine slipway, turntable
and associated facilities, right of access to and repair and maintenance of vessel on slipway and/or turntable,
right of access to and reconstruction of a commercial marine slipway, right to maintain exisiting wooden and
stone retaining walls, and right to discharge contaminants and to emit noise created by Easement Instrument

10100695.1 - 27.7.2015 at 3:00 pm

Transaction Id 50291947 Search Copy Dated 28/04/17 1:31 pm, Page 1 of 1

Client Reference  pfrancis002

Register Only



s Lana 11sis MR
= Informmaton Bt
View Instrument Details

Instrument Type Transmission by Survivorship on death of registered proprietor
Instrument No 8041543.1

Status Registered

Date & Time Lodged 20/08/2009 09:47:52

Lodged By Gregory Leslie Davis

Affected Computer Registers Land District
NA21C/265 North Auckland

Registered Proprietors/Interest Holders
Irene C Schmuck as to that party's interest

Applicants
Douglas C Schmuck and Carl E Schmuck

Date Acquired
17 April 2000

Applicant Certifications

I certify that I have the authority to act for the Applicant and that the party has the legal capacity to authorise me to V'
lodge this instrument

I certify that I have taken reasonable steps to confirm the identity of the person who gave me authority to lodge this V'
instrument

I certify that any statutory provisions specified by the Registrar for this class of instrument have been complied v
with or do not apply

I certify that I hold evidence showing the truth of the certifications I have given and will retain that evidence for v
the prescribed period

I certify that the applicant is entitled to be registered as proprietor by virtue of transmission v

Signature
Signed by Gregory Leslie Davis as Applicant Representative on 20/08/2009 09:44 AM

*** End of Report ***

Client Reference: pfrancis002 Dated 28/04/2017 1:32 pm,
© Copyright: Land Information New Zealand Page 1 of 1
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Land and Deeds 72
Certificate No. A.595%11

V474 / »/Z N

P.R. Vol. Folio

Transfer No. GHSTER
CERTIFICATE OF TITLE UNDER LAND TRANSFER ACT

Thig Lertificate dated the 29th day of October one thousand nine hundred and Sevent:v-on-e_

under the seal of the District Land Registrar of the Land Registration District of NORE being a Certificate in lieu
of Grant, WITNESSETH that A. KLAND
EDWARD THURLOW LEEDS of Opua boatbuilder

is seised of an estate in fee simple (subject to such reservations, restrictions, encumbrances, liens, and interests as are notified by
memorial underwritten or endorsed hereon) in the land hereinafter described, delineated with bold black lines on the plan hereon, be
the several admeasurements a little more or less, which said land was originally acquired by the abovenamed

as from the  1“1th day of August one thousand nine hundred and Seventy-one
under Section 54 of the Land Act 1948

that is to say: All that parcel of land containing 14.2. perches more or less being Section 3 Block
XXXII Town of Opua.

T

METRIC AREA IS 3 39—
= q -

onversion Factors:
1Acre = 404 2
TPerch = 1 -aq2
1 Link = 2012 metreg

V RUSSELL S.D.  IEFLSRE 7 <o p,

A.L.R.
A.5953212) Cancelled and new C.T.,
- 29.10.71) 21C/265 issued 6{3
' A.L.R.
X
(@]
I
>
<
o
w
@)
Z
under |00
l .
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“\’ .-_‘
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N Scale 1 inch= 50 links
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CERTIFICATE OF TITLE
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- REGISTRey B
- Warrant No. 2397 Register-boo, I R » )
| B
- Beference: | P.R. folis Tol. 433 fclm 154 w
| I:an:fer No. - P . N -:’
rocla'naticn No.0791 . 7 o . B m .
CF
\ g
CERTIFICATE OF TITLL L\DER LAND TRANSFER ACT. N
I @b[s Crretificate, deted the _twenty-elghtn __ dayof i Auguat . one th 1 nine hundred and t.!gg_t,y_:xl.‘x_gp_:___ N
under the hand und seal of the District Land Registrar of the Lané Registration I)lsmct of___ ... being a Certificate in )
lieu of (xmnl., under Warrant of is Excellency the Governor-Geaerdl, in exercise of thhe powers enabiing him in thut beh-xlf 3imesseth that
N AR T of Kawanawa, storekeeper, . ____ . . . .. _..ooeo.
C S e —
is seised of an estate in fec-simple (subject to such reservations. restrictions. enenwmbrunces, lious, and jnterests us are notified by memmorial cader
writter. or endorsed hereon ; subject ulso to uny existing rigit of she Crown to tuke and iay off roads under any Act of the General Assewbly of New
Zealund) in the land Lereinnfer described. as the same is delineated by the plan hereon, bordered __ green |, be the severul admeasuremeuta
a little more or less, which suid land is in the said Warrane cxpressed Lo have veen originally acquired by _ the abovensmed . R
18 from the sl;cjxﬁ__"w_________duy of__ _ _etober _ _ __,onethomsand _nine  hundred sna twenty-seven
i ander - Section 12 of the Lané Act_lj24 e , that is to say:  All that
parcel of land containing  twenty-five percnes and ninety-two_ one hundredtns of a_perci_more or iegy being ot twd (2) - .
of Block LAKII of the Town of Gpue. .
c ; -

€ <L - (/L,‘, ( —6 ozt CAn
" District Land " Registrar.

«_4/;/ o 25 3p52 At Ltle nn Hresl Ho
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CERTIFICATE OF TITLE UNDER LAND TRA\'SFLR ACT.
Uylﬁ q rmum“ii, dated ibe ‘711.1!__,-,7,.———“"7 of uuw“l‘, __-cne ik i Gl'xilf hundred and ninety ‘-‘r',‘lfiﬂ"u“de'
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is seised of an estate in fee-simple (suibject to such reservations, restrictions, encambyances, liens, and interests as are notified by memorial under-

written or indorsed hereon; subject alizo to any existing right of the Crown to take and lay off roads under any Act of the General Assembly of New
"Bealand) in the land hereinafier descwiibed, as the same is delineated by the plan hereon, bordered gruce , be the several admeasurements
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