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Executive summary

Orica Australia Pty Ltd (Orica) is proposing to redevelop the Tocumwal Explosives Reserve magazines (“the
project”) to bring the storage of explosives at the Tocumwal site (Lot 2, DP 225459, 431 Newell Highway,
Tocumwal, NSW, 2714) in line with AS2187 Australian Standards Explosives - Storage, Transport and Use. To
achieve this, Orica proposes to build four new 250 tonne (t)HE magazines and a new detonator magazine in new
locations on the existing site. Earthen blast mounds are proposed in front of three of the proposed 250t HE
magazines to prevent sympathetic detonation. Construction activities for the project will include site clearing,
establishing hardstands and concrete slabs, magazine construction and construction of sealed access roads to
each of the magazines.

As part of the Environmental Impact Statement (EIS) for the project, GHD has been engaged to undertake a
preliminary site investigation (PSI) for potential soil and groundwater contamination.

The scope of work for the PSI comprised:
— A site history review including a review of current and historical aerial photographs, a review of EPA notices
under the Contaminated Land Management Act 1997 and other publicly available information.

— Areview of previous investigations pertaining to the site including the project area, and any other information
held by Orica.

— Areview of geology, hydrology, hydrogeology and topography information for the site including the project
area.

—  Completion of a site inspection of the site and project area to identify areas of potential contamination,
documenting and mapping important features, and confirming features identified in the desktop review.

—  Preparation of this report with reference to the Guideline for Consultants Reporting on Contaminated Sites
(NSW EPA, 2020).

Key information from the desktop review from searches of publicly available databases and information provided
by Orica included the following:

—  The site has been used for storage and distribution of explosives since at least 1943, with the existing
magazines constructed in 1956.

—  The immediate surrounding area is mainly used for agricultural production.
— No NSW EPA contaminated land records/notices were reported for the site.
— No previous contaminated soil or groundwater reports were provided for the site.

—  Historical mining (thorium and uranium) and exploration (petroleum) titles were identified for the site; however,
no obvious evidence of mining or petroleum exploration was observed on-site from the aerial photo review.

— Based on information provided by Orica and site inspections conducted by GHD, the following potential
sources of contamination were noted:

Within the project area:

e  Explosives currently stored onsite.
e Leaks and spills associated with use of the diesel above ground storage tank (AST).
e Leaks and spills during vehicle use and maintenance activities.

. Potential contamination associated with materials sourced from the former sand mine area used in the
earthen blast mounds outside of Magazine 6.

e Contamination associated with the potential use of pesticides and fertilizers onsite.
On-site but outside of the project area:

e Containment cell which was used as a remediation site for contaminated soils resulting from an offsite
detonator disposal area.

e Areas of historical burning of explosives located within the fenced area of the containment cell.
e  Operation of the former sand mine/quarry in the northern portion of the site.
e Disposal of uncontrolled wastes in the former sand mine area (timber, scrap metal, etc).
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e Potential asbestos contamination from demolition of former site buildings.
e Fill and imported materials from unknown sources used in the containment cell and sand mine.
The assessment identified that there is a low potential for contamination to be present within the project area.

The potential impacts of contamination to human health and the environmental during construction and future
operation of the project is considered to be low with the only potentially complete source-pathway-receptor
linkages during construction of the project relate to soil potentially impacted from spills from storage, spillage
or leakage of fuels / oils in the vicinity of the diesel AST.

During operation of the proposal, it is understood that all fuels and explosive materials will be stored
undercover in buildings to prevent any unintended runoff of hazardous materials occurring. Given that this will
occur under the implementation of Construction Environmental Management Plans (CEMPs) and Soil and
Water Management Plans (SWMPs), the operation of the project is not anticipated to result in soil or
groundwater contamination.

To mitigate potential exposure to soil or groundwater contamination it is recommended that:

The soil in the vicinity of the diesel AST be further assessed if it is to be disturbed.

The CEMP for the project includes an ‘unexpected finds protocol’, to manage any potential impacts
associated with the disturbance of potentially contaminated soils (if encountered) during works of the project.
The CEMP is to include actions to cease work on discovery, test suspected contaminated material, and safely
store, treat, and dispose of the material as relevant.
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1. Introduction

Orica Australia Pty Ltd (Orica) is proposing to redevelop the Tocumwal Explosives Reserve magazines (“the
project”) to bring the storage of explosives at the Tocumwal site (Lot 2, DP 225459, 431 Newell Highway,
Tocumwal, NSW, 2714) in line with AS2187 Australian Standards Explosives - Storage, Transport and Use. To
achieve this, Orica proposes to build four new 250 tonne (t)HE magazines and a new detonator magazine in new
locations on the existing site. Earthen blast mounds are proposed in front of three of the proposed 250t HE
magazines to prevent sympathetic detonation. Construction activities for the project will include site clearing,
establishing hardstands and concrete slabs, magazine construction and construction of sealed access roads to
each of the magazines.

As part of the Environmental Impact Statement (EIS) for the project, GHD has been engaged to undertake a
preliminary site investigation (PSI) for potential soil and groundwater contamination.

The Secretary of the Department of Planning and Environment’s environmental assessment requirements
(SEARSs) for the project state that the EIS must include a site contamination assessment in accordance with the
Managing Land Contamination Planning Guidelines: SEPP 55 — Remediation of Land (DUAP, 1998), including:
—  Characterisation of the nature and extent of any contamination on the site and surrounding area.

— A Remedial Action Plan, if required.

1.1  Objectives

The objectives of this PSI were to:

— Undertake a contamination assessment to address the requirements of the SEARSs for the project

—  Assess the potential risk to human health and/or the environment from potential soil or groundwater
contamination that may exist as a result of past and/or present site uses of the project area.

—  Assess the potential impacts on soil and groundwater (via contamination) of the project.
—  Provide recommendations as to the requirement for further investigation, remediation and/or management of
potential soil or groundwater contamination (if identified) in the project area.

This PSI was undertaken to inform the EIS and is to be read in conjunction with that report.

1.2  Scope of work

The scope of work completed during this PSI included:
— A site history review including a review of current and historical aerial photographs, a review of EPA notices
under the Contaminated Land Management Act 1997 and other publicly available information.

— Areview of previous investigations pertaining to the site including the project area, and any other information
held by Orica.

— Areview of geology, hydrology, hydrogeology and topography information for the site including the project
area.

— Inspection of the site and project area to identify areas of potential contamination, documenting and mapping
important features, and confirming features identified in the desktop review.

—  Preparation of this report with reference to the Guideline for Consultants Reporting on Contaminated Sites
(NSW EPA, 2020).

The assessment was limited to a review of desktop information and site inspection and did not include sampling of
soils, groundwater, sediments or surface water. Planning certificates and historical titles were not included in this
review.
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2. Site iInformation

2.1 Site identification

A summary of identification details for the site are provided in Table 2.1. The site location is shown on Figure 1 in
Appendix A. The ‘project area’ is within the site and includes the area around each proposed magazine and
access road where development is proposed.

Table 2.1 Site identification summary
Street address/location 431 Newell Highway, Tocumwal, NSW, 2714
Lot and deposited plan (DP) Lot 2, DP 225459
number
Site area 750 hectares (ha)
Local Government Area (LGA) Berrigan Shire
Land Use Zoning RU1 Primary Production under Berrigan Local Environment Plan (LEP) 2013
Current site use The site is currently used as a storage and distribution facility for explosives for the

mining and quarrying sector. A portion of the site is also currently used as grazing
land for sheep and cattle under a leasing agreement.

Proposed Land Use The site will continue to operate under its current land use but the existing
magazines will be redeveloped to be compliant with AS2187 Australian Standards
Explosives — Storage, Transport and Use.

Surrounding land use North — Newell Highway (adjacent), agricultural lands
South — Lalalty Channel (adjacent), agricultural lands

East — Tocumwal No. 6 Canal Drain (southeast boundary), Newell Highway (eastern
boundary, agricultural land

West — rural / residential and agricultural land

2.2 Site observations

A GHD environmental scientist completed a site inspection on 20 April 2023. The main features observed at the
Site during the walkover are summarised in Table 2.2 with reference to Figure 1 as presented Appendix A and
photograph log provided in Appendix B.

Table 2.2 Site inspection summary

Site access and The site has two entrances from Newell Highway (A39) located at the southeastern and northern

conditions corners of the site complex. Located at the southeastern corner of the site are the office buildings
which were constructed in 2020 (Photograph 1). The current ten magazines onsite are accessible
via internal gravel access roads (Photograph 2).

The site is fenced, flat land with open cleared areas and patches of woodland. A portion of the site
is being used for sheep and cattle grazing (Photograph 3).
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Site buildings and Based on the site inspection conducted and information from the Scoping Report (GHD, 2023), the
infrastructure site currently contains:

— Office and amenities that accommodates five personnel. The new site office was constructed in
2020 (Photograph 4).

— Ten licensed explosives magazines, consisting of nine magazines that hold Division 1.1D
products and one magazine that holds Division 1.1B, 1.4B and 1.4S products. The existing
magazines are corrugated steel sheet clad buildings and surrounded with security fencing
(Photograph 5).

— Earthen blast mounds that are located outside the Magazine 6 security fence (Photograph 6).

— Sheds and shipping containers for storage and blasting accessories and repacking detonators.

— A maintenance and general storage shed.

— A self-bunded 2000 L diesel aboveground storage tank (AST) located between Magazine 2 and
3 (Photograph 7 and 8).

— A sand-mine disposal area with general inert waste. This area can also hold water.
— A fenced containment cell area.

— Three primary farm dams (Dams 1 to 3) and two informal dams/depressions (Dams 4 to 5) on-
site which receive rainfall runoff.

— A forklift parking area near Magazine 5.
The current site lay-out is presented in Figure 1 of Appendix A.

Ground surface and The site is generally flat and unsealed with drainage from east to the west across the site.

site drainage Localised water logging in one of the site drainage lines was observed (Photograph 12). Surface
water flows on the site are controlled by small changes in relief and the irrigation channel (Lalalty
Drainage Channel) that traverses the southern portion of the site. The irrigation channel is
connected to the nearby farm dams and directs small surface flows to these dams.

Potential sources of Potential sources of contamination at the site include:

contamination Within the project area:
— Explosives currently stored onsite.
— Leaks and spills associated with use of the diesel AST.
— Leaks and spills during vehicle use and maintenance activities.

— Potential contamination associated with materials sourced from the former sand mine area used
in the earthen blast mounds outside of Magazine 6.

On-site but outside the project area:

— Containment cell which was used as a disposal site for contaminated soils resulting from
remediation of an offsite detonator disposal area (Photographs 9 to 11). Based on the PSI
report (JBS&G 2016) (Section 3.4.1), approximately 195 m? of contaminated soil was disposed
in the cell between 2001 to 2008.

— Historical burning grounds of explosives from a former offsite manufacturing facility located
within the fenced area of the containment cell.

— Former sand mine in the northern portion of the site which was historically used for local road
construction.

— Fill and imported materials from unknown sources used in the containment cell and sand mine.
— Dumping of uncontrolled wastes in the former sand mine area (timber, scrap metal, etc).

— Potential asbestos in the soils in the vicinity of the site offices that may have resulted from
demolition of the old office buildings that were confirmed to contain asbestos.

— Potential use of pesticides and fertilizers onsite.
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2.3 Environmental setting

Table 2.3 provides an overview of the environmental setting of the site based on existing information.

Table 2.3 Site environmental setting

Setting Site conditions

Topography

Hydrology

Geology and soils

The topography of the land at the Tocumwal Explosives Reserve is flat, with elevation varying
between 107 to 109 metres Australian Height datum (mAHD) with small changes in relief. (Six
Maps, NSW Government, https://maps.six.nsw.gov.au/, accessed 29 November 2023).

Several surface water features are located near the site. Primarily these are manmade channels
and canals that form the drainage network of surrounding agricultural land. This network includes:

— The Lalalty Channel which is a large irrigation channel and runs along the southern boundary of
the project area.

— Tocumwal No. 6 Canal Drain located on the southeast boundary of the project area.
— The Murray River which is approximately 3.5 km south from the project area.

— Five small farm dams within the lot boundary (see Figure 1, Appendix A). Dams 2 and 4 are
positioned closest to the proposed magazines.

The majority of the site is unsealed with a proportion of the surface water expected to infiltrate into
the ground surface while any on-site surface flows are controlled by small changes in relief and
irrigation channels that traverse the site. The irrigation channels direct surface flows to the nearby
on-site farm dams.

Reference to the NSW Surface Geology Maps (MinView, NSW Statewide Seamless Geology)
indicates that the subsurface geology at the project site by Cenozoic alluvial floodplain deposits
(Cz_af) which are composed of silt, very fine to medium-grained lithic to quartz rich sand, clay.

Reference to the NSW Australian Soils Classification (MinView, NSW Statewide Seamless
Geology) shows that soils in the vicinity of the project site include Red and Brown Sub-plastic
Chromosols (CH).

Reference to the Acid Sulphate Risk Maps (arcgis.com) shows that the site is not mapped as
containing acid sulphate soils (ASS).

An examination of the online NSW Naturally Occurring Asbestos (NOA) map (Naturally Occurring
Asbestos in NSW (arcgis.com)) shows that the project is not within an area listed as having
potential for naturally occurring asbestos.
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Setting Site conditions

Hydrogeology and An examination of the online WaterNSW online database identified 15 registered groundwater
groundwater bore bores within 1 km of the project boundary (https://realtimedata.waternsw.com.au/) which are
search summarised below. One well (GW273107) was reported as a monitoring bore installed by the

Office of Water and is used to monitor water levels in the deeper aquifer (approximately 100 meters
below ground level (mbgl)) (JBS&G, 2016).

Review of the Australian Groundwater Explorer (BoM, 2018) showed that out of the identified 15
bores, only nine were listed as functional and the rest were listed as status “unknown”. For the
functional wells, water bore uses were recorded as domestic, stock, monitoring and farming. Bore
depths ranged from 20 mbgl to 131 mbgl. Where detailed, groundwater depths varied between

11 mbgl and 35 mbgl.

For the on-site wells, GW504902 is currently reported as functioning, while GW505624 had an
unknown status. Based on the PSI report (JBS&G, 2016), GW505624 was installed as a
replacement bore for GW504902.

Based on GHD’s understanding of the environmental setting of the site, regional groundwater is
expected to flow to the south towards the Murray River.

Based on the bore usage information reviewed as part of the groundwater bore search, it is
possible that groundwater within the area could be used for either drinking water, stock or irrigation
purposes.

Bore details (where available) are summarised below and with details presented in Appendix C.

Bore ID Location Standing Intended Status
Water level Purpose
(mbgl)
GW504902 Onsite — Site Domestic Functioning
Office
GW505624 Onsite — Site 14 41 Stock, domestic Unknown
Office
GW505753 Offsite -South 18 66 Irrigation Unknown
GW034602 Offsite -South 20.7 Domestic Unknown
GW504065 Offsite -South 27 61 Stock, domestic Functioning
GW502436 Offsite -South 20 42 Stock, domestic Unknown
GW504216 Offsite - West 12 38 Stock Functioning
GW505965 Offsite - West - 114 Irrigation Unknown
GW061544 Offsite - West - 28 Stock, domestic | Unknown
GW505522 Offsite - West 15 42 Stock, domestic Functioning
GW504683 Offsite - West 1 36 Stock, domestic Functioning
GW273107 Offsite - North 35.1 131 Monitoring bore Functional
GW504972 Offsite - North - 30 Stock, domestic, | Functioning
farming
GW504638 Offsite -East - 20 Domestic Functioning
GW012744 Offsite-East - 335 Stock, domestic Functioning
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3. Desktop information

3.1 Historical aerial photographs

A selection of historical aerial photographs were examined in order to assess past activities and land uses at the
site. Photographs were examined from the years 1967, 1975, 1990 and 1995 as obtained from the NSW Historical
Imagery, 2010 as obtained from NearMaps and 2022 as obtained from Google Earth and are presented in
Appendix D. A summary of the review is provided below:

Table 3.1 Review of historical aerial photographs

Photograph Site observations

1967 The site office and Magazines 1 to 10 are already visible. Two of the three main farm dams

Black and white which includes Dam 1 (east of Magazine 10) and Dam 2 (between Magazines 5 and 6) are also
observed. Two other smaller farm dams which include Dam 4 (north of Magazine 8) and Dam 5
(in the western portion of the site) are also visible. A cleared area of land is evident in the
northeast portion of the site which corresponds to the location of the former sand mine.

Internal access tracks connecting the magazines are evident including an access track located
at the southwest portion of the site. A structure similar to the existing magazines is located
southwest of Magazine 3 and may be one of former brick magazines . Scattered vegetation
within the site can be observed.

The Newell Highway is located directly east of the site and Tocumwal No. 6 Canal Drain is
located on the southeast boundary. Chinaman’s Lane is located adjacent to the west and Lalalty
Channel located adjacent to the site to the south. The rural/residential properties to the west and
north east of the site are also visible.

1975 There are no significant changes in the existing infrastructure with the site and its surroundings
Black and white from the previous aerial photograph with the exception of the demolition/removal of the structure
which appeared to be similar to the existing magazines that was located southwest of
Magazine 3.

Some rectangular patches of ground are observed across the access track in the southern
portion of the site which may be the locations of the previous brick magazines that were present
onsite prior to the construction of the now existing Magazines 1 to 10. The rural residential
property to the south of the site is also visible.

1990 There are no significant changes with the existing onsite infrastructure, however, the internal

Black and white access roads in the southwest portion of the site are now less prominent. Other changes include
observation of a vegetated patch of land north of the site office and farm buildings located
towards the southwest of the site.

1995 Dam 3, the third main dam on site, is now evident, located in the northern portion of the site. The

Colour accessory store and the associated access roads located west of the site office are now visible.
Some developments north of the office are also evident.

2010 The site access tracks appear more visible in this photograph. Rectangular patches of ground

Colour are also evident across the access roads. These patches were noted in the 1975 aerial.

The fenced area of the containment cell located north of Magazine 8 is now visible which
correlates with the date of construction (2001-2008). The diesel AST located east of Magazine 3

is apparent.
2023 There are no significant changes with the existing onsite infrastructure with the exception that
Colour the external mounds north and south of Magazine 6 are visible as is the forklift parking east of

Magazine 5. Some of the access tracks are less obvious.

Based on the review of historical aerial photographs, the site has been used for storage and distribution of
explosives since at least 1967 with the existing ten magazines and site office onsite already constructed at that
time. The former sand mine was also apparent in 1967. By 1975, the access roads in the southwest portion of the
site (which appeared to also previously contain magazines) appeared to have been disused. Since 1975 there
appeared to be no significant changes to the site and surrounding area with the exception of the construction of
the accessory store by 1995 and the construction of the containment cell and the addition of the diesel AST by
2010. The forklift parking area east of Magazine 5 and the external mounds north and south of Magazine 6 were
apparent by 2023.
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3.2 NSW Environment Protection Authority listings

A search of the datasets maintained by NSW EPA including notices under the Contaminated Land Management
Act 1997 (CLM Act) and Protection of the Environment Operations Act 1997 (POEO Act) Environment Protection
License Register was carried out within a 1 km radius from the site boundaries. No sites or notices were identified
for the site or within the 1 km search radius as summarised in Table 3.2, hence impact from NSW EPA listed sites
is unlikely.

Table 3.2 NSW EPA dataset search

List of NSW contaminated Nil notices.
sites notified to EPA

Contaminated land record of None.
notices

POEO licence register None.

Other delicenced, Nil notices.
surrendered, or revoked
licensed activities

3.3 Other information

Other information resulting from searches of publicly available databases is summarised in Table 3.3. In summary,
given the distance and direction of the landfill (800m downgradient) it is unlikely to have caused soil or
groundwater contamination at the site. Historical mining or mining exploration may have caused soil or
groundwater contamination if inadequate environmental controls were used.

Table 3.3 Public database search

Former Gas Works Nil records.

Waste Management A search to the Waste Management Facilities Database (Department of Agriculture, Water and
Facilities Environment (DAWE)) showed that there are currently two existing waste management facilities
within the 3 km radius from the site as summarised below:

Organisation Address Type Status Distance

from study
area

Tocumwal Landfill Newell Highway, | Landfill - Operational 800 m SE
Tocumwal, putrescible
NSW, 2714
Tocumwal Landfill Newell Highway, | Transfer Operational 800 m SE
Transfer Station Tocumwal, station
NSW, 2714

Liquid Fuel Facilities Nil records.

Investigation or Nil records.
Management for Per-

and Poly-Fluoroalkyl

Substances
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Current Mining or A search to the NSW Exploration and Mining Title Maps (MinView, NSW Statewide Seamless
Exploration Titles or Geology) showed that there are currently no existing mining and exploration titles within the
Applications 1 km radius from the project site. Historical mining and exploration titles that have been issued
in the area (including the project area) are summarised below.

Mines Administration Pty Limited Group 11 (Thorium, uranium) 1973

Applegate Exploration, LLC, Petroleum 2004
Pannonian International Ltd

3.4  Review of previous reports

A number of previous investigations have been conducted on-site and within the surrounding area. The following
reports were reviewed as part of this PSI:

— JBS&G 2016, Orica Pty Ltd Tocumwal Phase 1, 431 Newell Highway, Tocumwal, NSW, 2174, 22 August
2016, 52015/104831 Rev 0.

—  Orica 2022, Tocumwal Explosive Magazine Environmental Management Plan Version 2, Issued 7th February
2022.

A summary of the previous investigation reports reviewed is provided in the following sections. It should be noted
that only information pertinent to possible contamination present on-site was included.

3.4.1 Tocumwal Phase 1 (JBS&G, 2016)

In 2016, JBS&G was engaged by Orica to complete a Phase 1 Environmental Site Assessment (ESA). The scope
of works included a review of historical activities at the site and limited sampling including soils, asbestos
fragments and bore (tap) water.

According to the report, prior to 1943, the site was composed of 16 privately owned properties. By 1943, the
Commonwealth resumed a large portion of the land in Tocumwal including the site. The site was then used by the
Australian Army to store ordnance in a number of small brick magazines. In 1956, the Imperial Chemical Industries
(ICI) of Australia occupied the site and demolished the brick magazines and constructed larger magazines made
from corrugated iron. These magazines are currently present onsite. A residential type building was also
constructed and was used as the site office. The site was then purchased by the ICl and New Zealand Limited
(now Orica) in 1966. At the time of writing (2016), the site was used for storage and distribution of explosives and
had a lease agreement for cattle and sheep grazing.

Between 2000 to 2008, Orica undertook remediation activities on an offsite location, whereby detonators were
disposed of on private property. The detonators were buried and burned which resulted in a combination of both
fired and un-fired detonators. The remediation activity resulted in excavation of approximately 195 m3 of
contaminated soil which was transported to and disposed of in a containment cell constructed within the subject
site (see Figure 1, Appendix A).

JBS&G, 2016 reported that the containment cell was clay lined and a 0.5 m layer of ‘clean soil’ was placed on top
of the material once the cell was filled. Ten tonnes of lime was added to the soil that was placed in the cell to aid in
the degradation of contaminants associated with the detonators such as lead azide and pentaerythritol tetranitrate
(PETN). It was also reported that the area around the containment cell was historically used as a burning ground
to dispose of explosives from a former offsite manufacturing facility. The location of the containment cell was
fenced and vegetated with trees and grasses.

The Phase 1 assessment also reported that a former sand mine was located in the northwest portion of the site
which was used for disposal of inert wastes such as timber and metallic wastes including corrugated iron, fencing
wire and steel fence posts, at the time of writing (2016). The sand/gravel pit was formerly leased to the local roads
authority as a compound during the construction of the Newell Highway. The report did not specify the time of
lease although it can be assumed to be prior to 1965 based on the review of the historical aerial photographs
conducted during this PSI (Section 3.1).
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Based on the results of the desktop review, JBS&G, 2016 identified several Areas of Environmental Concern
(AEC) which included the following:

—  Burial of soil containing fired and unfired detonators.

—  Historical burning of explosives.

—  Former presence of asbestos in site structures (since demolished).

—  Storage of diesel in AST.

— Disposal of inert wastes in the former sand mine.

—  Historical and current storage of explosives.

A limited sampling program was conducted targeting the identified moderate to high risk AEC which included the
containment cell area, carport structure and onsite groundwater bore. The limited sampling program included:

—  Collection of 13 surface soil samples in the area of the containment cell and historical burning grounds and
analysis for explosives, ammonia, nitrate and heavy metals.

—  Collection of two surface soil samples analysed for asbestos in the location of the former carport where
asbestos cladding was previously located.

—  Collection of one water sample from the drinking water tap of the site office drinking bore and analysed for
explosives, ammonia, nitrate and heavy metals.

Results of the limited sampling are summarised below:

— No soil samples exceeded the adopted assessment criteria relevant to the protection of human health.

—  One soil sample recorded a zinc concentration of 120 mg/kg which exceeded the ecological investigation
level (EIL) for zinc of 100 mg/kg. However, this was not considered significant due to the reported
concentration below the criteria for the other samples analysed.

— No asbestos was detected in any of the samples collected.
—  The concentrations of heavy metals, ammonia and nitrate in the water sample were less than the criteria
specified in the Australian Drinking Water Guidelines (ADWG 2011).

—  No explosive compounds were detected above the laboratory limit of reporting (LOR) in the tap water,
however it was noted that a number of the LORs were higher that the USEPA Region IX criteria for tap water,
making it impossible to definitively conclude that explosives were not present in the water. It was considered
that the potential for elevated levels of explosives was very low.

Overall the limited sampling program did not identify any significant contamination associated with the identified
moderate and high risks AECs at the site, however, the completion of a detailed Phase 2 Environmental Site
Assessment was recommended should land use be altered (including changes to the current agricultural use).

3.4.2 Tocumwal Environmental Management Plan (Orica, 2022)

The Land Impact Register of the Environmental Management Plan (EMP) had documented that hydrocarbon
impacted soil in the diesel unloading area with an approximate area of 10m?2 was excavated to a maximum depth

of 0.1m. According to the register, the investigation results did not show any impact below 0.1m. The contaminated

soil was excavated and disposed of as hazardous waste with Waste Tracking Certification (WTC) and regulator
approval (Document WTC 128634). It is noted however, that the results were not available for review.
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4. Preliminary conceptual site model

A preliminary conceptual site model (CSM) was developed for the project area to evaluate the risk posed by the
potential contamination sources to the identified receptors and whether further investigation, remediation or
management are required to manage that risk.

4.1 Potential contaminant sources

Based on the results of the desktop assessment and site inspection, the following potential contamination sources
on the site were identified:

Within the project area:

—  Storage of explosives onsite.
— Leaks and spills during use of the diesel AST.
— Leaks and spills during vehicle use and maintenance activities.

—  Potential contamination associated with materials sourced from the former sand mine area used in the
earthen blast mounds outside of Magazine 6.

—  Potential use of herbicides and pesticides onsite.

Onsite but outside the project area:

—  Containment cell which was used as a remediation site for contaminated soils resulting from an offsite
detonator disposal area.

— Historical burning of explosives within the fenced area of the containment cell.

— Uncontrolled disposal of wastes in the former sand mine.

—  Potential asbestos in the soils within the vicinity of the demolished site offices.

—  Fill and imported materials from unknown sources used in the containment cell and sand mine.

The potential for contamination to be present within the project area is discussed in Table 4.1. In summary, the
only potential source of soil or groundwater contamination is from fuels stored on-site including the diesel AST.

Table 4.1 Potential for contamination

Source Rationale/detail Potential Potential for contamination within the
contaminants project area

Within the project area

Former and existing | Contamination Explosives, heavy Low
magazines associated to storage metals, ammonia, The current explosives are stored within the
of ordnance nitrate magazines and are currently managed as per
the site EMP.
Storage, spillage or | Use of diesel AST and TRH, BTEXN, PAHSs, Moderate
leakage of fuels / vehicles onsite heavy metals Some staining on the concrete pad was
oils observed during the inspection in the vicinity of

the diesel AST.

In addition, historical records noted a spill in the
diesel area in 2010, which indicates that such
incident could potentially occur onsite. It is
noted that the contaminated soil was reported
to had been removed and disposed offsite.

Potential Use of materials from Asbestos, heavy Low

contamination the former sand mine metals, TRH, BTEX, No visible contamination was noted in the
associated with in the earthen blast PAHs, OCPs, OPPs, earthen blast mounds located in the project
materials sourced mounds PCBs area.

from the former

sand mine
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Source Rationale/detail Potential
contaminants

Potential use of
herbicides,
pesticides

Use of pesticides or
herbicides on the site
or adjacent properties

Onsite but outside the project area

Containment cell

Historical
incineration of
detonators

Uncontrolled waste
disposal in former
sand mine/quarry

Asbestos from
building materials in
areas of
demolished
buildings

Potential use of
imported fill
materials

- Heavy metals (As, Cd, Cr, Cu, Hg, Pb, Ni and Zn)

Contamination
associated with the
buried soils containing
detonators from an
offsite remediation
activity

Contamination in soil
associated with the
incineration of
explosives

Contamination of soils,
groundwater or surface

water from disposal of
wastes

Potential contamination

of the soils within the
vicinity of the old site
offices

Use of imported fill
materials from
unknown sources

during operation of the

sand mine and
construction of the
containment cell

Arsenic, OCPs and
OPPs

Explosives, heavy
metals, ammonia,
nitrate

Explosives, heavy
metals, ammonia,
nitrate

Heavy metals,
ammonia, nitrogen
compounds, TRH,

BTEXN, PAHs, PFAS,

OCPs, OPPs, PCBs

Asbestos

Asbestos, heavy
metals, TRH, BTEX,
PAHs, OCPs, OPPs,
PCBs

- BTEXN — benzene, toluene, ethylbenzene, toluene and naphthalene
- OCPs and OPPs - organochlorine and organophosphate pesticides

4.2

Potential for contamination within the
project area

The site is currently used for sheep and cattle
grazing.

Low
The containment cell is not located within the

project area, The closest Magazine is located
400 m south of the cell. The containment cell

was also reported to have been clay lined, thus,
there is low potential for leaching. Access to the

containment cell area is also restricted with
fencing.

In addition, previous sampling and analysis of
the surface soils (2016) did not detect any
contaminant concentrations above adopted
criteria.

Low

The burn areas are not located within the
project area with the closest Magazine located
400 m south. Access to the burn areas
(containment cell area) is restricted with
fencing.

Low

The sand mine is not located within the project
area, with the nearest magazine located 1.8 km
southeast.

Low

The former site office buildings were
demolished in 2020 and are outside the project
area. A previous investigation in 2016 near the
carport also did not identify any asbestos in the
surface soils.

Low

The areas such as the containment cell and
sand mine where imported fill could had been
potentially use is outside the project site.

In addition, previous sampling and analysis of
the surface soils (2016) did not detect any
contaminant concentrations above adopted
criteria.

TRH - total recoverable hydrocarbons
PCBs — polychlorinated biphenyls
PFAS - per- and polyfluoroalkyl substances

Potential contaminant exposure pathways

Construction activities for the project will include site clearing, establishing hardstands and concrete slabs,
magazine construction and construction of sealed access roads to each of the magazines.

The primary pathways by which current and future receptors could be exposed to the potential sources of
contamination are considered to be:

— Direct contact (including ingestion) with potentially contaminated soil, surface water or groundwater.

— Inhalation of potential contaminants in soil, if disturbed (particularly asbestos if present).

— Lateral migration of potential contaminants via surface water run-off to impact surface water.

—  Vertical and horizontal migration of potential contaminants within the groundwater.
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4.3 Potential receptors

When evaluating potential adverse health/environmental effects from exposure to a contaminated site, all
potentially exposed populations should be considered. For the site, the key populations or receptors of interest are
considered to include:

— Human health receptors

e  Current and future workers, visitors and contractors at Orica including those accessing the site and
project area under Orica work permits.

e  Current agricultural leaseholders.
¢ Intrusive maintenance or construction workers during the construction phase of the project.
e  Current and future occupants and visitors of surrounding properties.
e Potential off-site users of groundwater (consumption or stock watering).
—  Environmental receptors
e  Flora and fauna within the Orica site and surrounding land and waterways.
e Drainage lines and dams throughout the site and surrounding area.
e  Groundwater beneath and downgradient of the site.

4.4  Preliminary conceptual site model

Table 3.1 summarises the potential for complete source-pathway-receptor linkages for the project area based on
the results of the desktop review and site inspection. In summary, the only potentially complete source-pathway-
receptor linkages relate to soil potentially impacted from spills from storage, spillage or leakage of fuels / oils.

During operation of the proposal, it is understood that all fuels and explosive materials will be stored undercover in
buildings to prevent any unintended runoff of hazardous materials occurring. Additionally, it is noted that the risk of
handling these materials is typical of works of this nature and well understood control measures, such as bunding,
safely storing hazardous materials, and visual inspections of the works area and waterways, are commonly
employed during implementation of Construction Environmental Management Plans (CEMPs) and Soil and Water
Management Plans (SWMPs) which are stipulated as required mitigation measures provided in the EIS. On this
basis, with the specified required mitigation and plans and on the basis that these materials will be stored
undercover, the operation of the project is not anticipated to result in soil or groundwater contamination.
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Table 4.2 Conceptual site model for the project area

Potential Source within Pathway Receptor Potential for completeness

the project area, as
discussed in Section 4.1

Contaminated soils from Volatilisation to indoor On-site workers and visitors Unlikely given location of potential spills.
storage, spillage or leakage and outdoor air and c )
of fuels / oils subsequent inhalation urrent agricultural leaseholders

Intrusive maintenance or construction | Possible if intrusive works are undertaken in the vicinity of the AST or former
workers during the construction spills.
phase of the project

Direct contact, including | On-site workers and visitors Possible in the vicinity of the AST or former spills.
ingestion . .
Intrusive maintenance workers
Ecological receptors e.g.,
invertebrates and vegetation

Surface water runoff Drainage lines and dams throughout Possible in the vicinity of the AST or former spills.
the site and surrounding area

Vertical leaching through | Groundwater beneath the site Unlikely, given the depth to groundwater (>10m).

soil profile
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S.

Conclusion

With respect to the objectives described in Section 1.2 of this report and subject to the limitations described in
Section 7:

The only potentially complete source-pathway-receptor linkages during construction of the project relate to
soil potentially impacted from spills from storage, spillage or leakage of fuels / oils in the vicinity of the diesel
AST.

During operation of the proposal, it is understood that all fuels and explosive materials will be stored
undercover in buildings to prevent any unintended runoff of hazardous materials occurring. Given that this will
occur under the implementation of CEMPs and SWMPs, the operation of the project is not anticipated to
result in soil or groundwater contamination.

To mitigate potential exposure to soil or groundwater contamination it is recommended that:

The soil in the vicinity of the diesel AST be further assessed if it is to be disturbed.

The CEMP for the project includes an ‘unexpected finds protocol’, to manage any potential impacts
associated with the disturbance of potentially contaminated soils (if encountered) during works of the project.
The CEMP is to include actions to cease work on discovery, test suspected contaminated material, and safely
store, treat, and dispose of the material as relevant.
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7. Limitations

This preliminary site investigation (“Report”) has been prepared by GHD Pty Ltd (“GHD”) for use by Orica for the
purpose as stated in Section 1.1 of the report.

GHD otherwise disclaims responsibility to any person other than Orica arising in connection with this report. GHD
also excludes implied warranties and conditions, to the extent legally permissible.

To the maximum extent permitted by law, all implied warranties and conditions in relation to the services provided
by GHD and the Report are excluded unless they are expressly stated to apply in this Report.

The services undertaken by GHD in connection with preparing this Report:

—  Were limited to those specifically detailed in Section 1.2 of this Report.

—  Were undertaken in accordance with current profession practice and by reference to relevant environmental
regulatory authority and industry standards, guidelines and assessment criteria in existence as at the date of
this Report.

The opinions, conclusions and any recommendations in this Report are based on assumptions made by GHD
when undertaking the services mentioned above and preparing the Report (“Assumptions”), as specified
throughout this Report. GHD expressly disclaims responsibility for any error in, or omission from, this Report
arising from or in connection with any of the Assumptions being incorrect except where GHD has been negligent in
the adoption of those Assumptions.

GHD has prepared this Report on the basis of information provided by Orica and others (including Government
authorities), which GHD has not independently verified or checked (“Unverified Information”) beyond the agreed
scope of work. GHD expressly disclaims responsibility in connection with the Unverified Information, including (but
not limited to) errors in, or omissions from, the Report, which were caused or contributed to by errors in, or
omissions from, the Unverified Information.

Subject to the paragraphs in this section of the Report, the opinions, conclusions and any recommendations in this
Report are based on conditions encountered and information reviewed at the time of preparation of this Report
and are relevant until such times as the site conditions or relevant legislations changes, at which time, GHD
expressly disclaims responsibility for any error in, or omission from, this Report arising from or in connection with
those opinions, conclusions and any recommendations.

Site conditions (including the presence of hazardous substances and/or site contamination) may change after the
date of this Report. GHD expressly disclaims responsibility:

— Arising from, or in connection with, any change to the site conditions

— To update this Report if the site conditions change

Except as otherwise expressly stated in this Report GHD makes no warranty or representation as to the presence
or otherwise of asbestos and/or asbestos containing materials (“ACM”) on the site. If fill material has been

imported on to the site at any time, or if any buildings constructed prior to 1970 have been demolished on the site
or material from such buildings disposed of on the site, the site may contain asbestos or ACM.

Except as otherwise expressly stated in this Report, GHD makes no warranty, statement or representation of any
kind concerning the suitability of the site for any purpose or the permissibility of any use, development or re-
development of the site.

These Disclaimers should be read in conjunction with the entire Report and no excerpts are taken to be
representative of the findings of this Report.

To the extent of any inconsistency between this Disclaimer and the terms of any service agreement between Orica
and GHD pursuant to which this Report was prepared, the terms of the service agreement will prevail.
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Photograph 1 - Southeast corner site access from Newell
Highway.

Photograph 2 - Internal gravel access looped track within the
site.

Photograph 3 - Portions of the site are used for grazing.

Photograph 4 - Site office and other amenities (constructed in
2020).

Photograph 5 - Existing magazines surrounded by security
fencing.

Photograph 6 - Earthen blast mounds located in the vicinity of
Magazine 6.
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Photograph 7 - Onsite self-bunded 2000 L diesel above
ground storage tank (AST).

Photograph 8 - Onsite diesel AST with some staining on the
concrete pad.

Photograph 9 - Location of containment cell with buried
wastes which was also used as a burning
ground.

Photograph 10 — The fenced containment cell, vegetated with
trees and grasses.

Photograph 11 - Bare patches of land within the containment
cell location.

Photograph 12 - Localised surface water ponding was noted in
some areas.
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Photograph 13 - Newell Highway.

Photograph 14 - Lalalty Drainage Channel to the south of the
site.
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Completion Date: 01021972 Drilled Depth: 2070m
Contracior Name: [Moaa)

Driller:
Agsislanl Driller:

Propery: CAIRNLEA S50 Hd TOCUMGAL Slanding Waler Level
2714 NEW {mi:
GWMA: 016 - LOWER MURRAY (VS Salinily Descriplion:
COHOWAY
GW Zome: 001 - MURRAY - CALNIL Yield {L's):
BN A
Site Details
Site Chosen By:
Countly Parigh Cadaslre
Farm A DENISON TOOUN AL 196
Licanmnsad: DEMNISON TOOUNAL Wihods Lol
1960752296
Region: 50 - Murmy CMA Map: 8175-5
River Bagin: 409 - MURHAY KWERNA Grid Zone: Scale:
AreaDisloct:
Elevation: 0.00 m{AH.D.} Morhing: G39145.000 Latilude: 3574654855
Elevalion Souwrce: (Unknown) Easting: 358114.000 Longilude: 145 3226 6°E
G5 Map: - MGA Tone: 55 Coordinale Seurce: G0 A0C5MAFR
Construction

Magabve depihs mdcate Above Ground Leved, C-Cementad, SL-304 Lengih, A-Aperiure, G5-lEram Size, Fluanfly, PL-Placement of Gave Pack,

PL-Plssure Camenied, S-Sump, CE-Cantralisers

e
Hele |Pipe |Component | Type Frem |Te Culside |Inside Inierval | Delails
{m) {my} Diamaler | Diameler
{mmj} {mm]
1 1 | Dganeng -"e’IE*H'.ma -1ECEE 247 127 1
1 1 Cg K] 030 2070 127 Dirmvan mnfio Haolke
Water Eearing Zones
Froum To Thickness | WBZ Type B.WL D.OL. Yiald Ho e Duration | Salinily
im) {m) {m} {m} {m) Lis) Depth  [{hr) {mgL)
S — ‘Iln]
1820 2060 240 | Unoonsaiadalad 2910 .53
Drillers Lng
From T Thickness Drillers Descriplion Geological Malerial Commants
m} {im} {m)
QU0 610 6,10 | Clay Chay
— —
61011219 6,09 | Ciay Sandy Ciay
12191 1280 .61 E_a‘ld Eg‘ld
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12800 1829 5.49 Eﬁ Emi-

18.29) 20.73 244 | Sand Water Sugply Sand

" End of GW034602 "™

Wir rireg Te Jiarta: This faw da%a Fos B sopplisd 5 Fa ‘Wt rNS'W by drllara, | ared ot Wihlﬂﬂ'ﬁlhimﬂ-lilhh aecurmsy of Tia data Tha data &
Er i for coe By oa @Y e oW miah. Vi dRee ¢ ordided war ity Tid it Bafere falying on it Pt sl by deg el B sacrgl i it e e e iy
s e
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WaterNSW
Work Summary

GW504065
Licenoe: Licence Slalus:
Autherised Purpossls):
Intended Purposes): STOCH, DOMESTIC
Wiork Type: Basa
Work Slalus: Sugsly Obtaned
Conslrucl Melhod: Ralany M
Dwinar Typa: Prvals
Commanced Dale: Final Daplh: &1 .00 m
Complation Dala: 02002009 Drrilled Dapth: 61.00 m

Conlracisr Nama:
Drilbeer:
Asgislant Drillar:

Propay:

GWMA:
GW o

Site Details

LLOYD ANGOVE DRILLING
Liayd Jahn Angave
Vaughn Rallesy

Stlamding Waler Level 27 000

{m):
Salinity Daseriplion:
Yiald {L's): 5.000

Site Chosen By:

Regien: 50 - Musmy
River Basin: 400 - MUIRHAY RIVERINA

ArealDistricl:

Elevation: 0.07

m{AHD.)

Elevalion Souwrce: Unknasn

G35 Map: -

Construction

County
Form A DEMISON

Licensed:

CMA Map: 3028-3

Grid Zone:

Horihing:
Easling:

G035870.000
JG5687 000

MGA Zone: 55

Parish
TOCTUMAL

Seale:

Latilude:
Lengiluda:

Coordinale Sowrce:

Cadaslre
111133460

35°4706.8"5
145°31"28.6E

GIS - Geogra

Naegabve depins indicae Aove Ground Level, C-Camented , SL-5i01 Lang|, A-Apenure, GS5-Gram Size; Fluantfly ; PL-Placaement of Gave Pack;

PC-Feas sune Cameniad, 5-Su CE-Cantralsars
Hele |Pips |Componanl | Type Fram |To Oulsige |[Insige | Inlerval |Details
fm)  |{m) |Diametar | Diamater
froum)___L{rmom]
1 Hade Haie 000 ] 61.00 180 Rtary Mud
1 1 | Casng s Chass 12 000 | 5900 140 116 Sealad an Balioim, Hvalad and (uad
S ———
1 1 | Opening Soraan - Round 5900 | 61.00 140 0 | Samess Sleal 304, Fvalad, A 1 .000mm
ire
Water Hearing Zones
-
From T Thickness |WBZ Type WL D.D.L. Yield Hale Duralion | Salimily
i) {m) {m} {m {m} ius) ﬂLa;:m (i} {mgilL}
m
56.00 61.00 5.0 Us‘ﬁs‘la._n-s'l 5@.’} 5. 00 030000
Drillers Log
Fram To Thickness Drillers Descriplion Gaolopical Malerial Commanls
Lial Lal}
no0] 500 5.00 | Clay, grey Clay
5.001 7.00 200 [ Chay, rad Cﬂ-
7.00] 1400 7.00 | Chay, grey Ciay
14.001 16.00 200 Smdtc@. rad Eas'ld:g Ciay
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16.000 38.00 22000 CE-
38.000 39.00 1.00 Saﬂdic@. rad Eaﬂdxﬂg-
39.00 | 56.00 17.00 | C Fad qin Cﬁ.:l-
5600 61.00 5.00 | Sand, coans e, rad Sand
Remarks
Q082009 Form A Ramarks .
Emferad by Clane Hilser
= End of GW5SD4065
Wamirg T Cleets: Tha mw dat Fad baan acgplad = Fa NSW 0%ca of Watr by Fillm, lcwroes ﬂbhi:bu‘:-t !'I-Hﬂ'ﬂh rf vy P acorecy of Bia dats. Tha date
i e e e o By R @ yEar ewmriah. Yo abeeold c oro e e i%iee Bia St Bater e falyi (LN o & =

pir el mgical adheion b B gkl i inte e wing and
g et
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WaterNSW
Work Summary

GW502436
Licemos: Licence Stalus:
Authorised Purpose|s):
Inlended Purposels): STOCH DOMESTIC
Work Type: Bose
Work Slatus:
ConstrucLMelhod:
Dwiner Type:
Commenced Dale: Final Depth: 42,00 m
Complelion Dale: 28/01/2004 Dirilled Deplh: 42.00 m

Conlracior Name

CLLOYD ANGOVE DRILLING

Driller: Liayd Jafn Angave
Agsistant Drillar:
Propery: Standing Waler Level 20,000
{m):
G Salinily Daseriplion:
GW Zone: Yield (L's)} 2000
Site Details
Sile Chesen By:
Counly Parish Cadaslre
Form A DENISON TOOUMAL 22 T15053
Licensad:
Region: 50 - Musray CMA Map:
Rivar Basin: - Unknawn Grid T Scala:
AreaDistricl:
Elevation: 0.00 m{AHD.} Monthing: G038618.000 Lalitwds: 35°4714.9°3
Elavalion Source: Unznown Easting: 366455.000 Lomngiteda: 145°3120.7E
G5 Map: - MGA Zoma: 55 Coordinala Sowrga: Unkndwn

Construction

Nagabve deping ndcae Above Lrgund Level, C-Cameniad, SL-Skoi Langth, A-Apenure, 35-Gram Size, GFOuantfy, PL-Pacement o Gave Fack;

PC-Paessine Camaniad: 5-8u CE-Canfralsars
Hole |Pipe |[Componem  Type Fram |To Oulside |lnside  [Inlerval Dalails
(m)  |im} |Diameter |Diamelar
.|mm} 1mm}
1 Hate Hade ooo| 4200 150 Rotary Mud
1 Annubus | L i 3500 42.00
S S ——— - -
1 1 |Caseng s Chass 9 Q00| 3900 110 gF Saated on Bofam , Ghuad
S S S S —
1 1 |Opening Sloflg - 39.00| 42.00 11 O1PWE Class 9, 5L 50 .0mm
Deaganal, Scraen
1 1 |Openng Shols - 3900 42.00 11 O PVE Class 9, Glued, A 1.000em
@{mﬂ Soradn
Water Hearing Zones
Fram T Thickness |WBZ Type B DDl Yiald H e Dueration | Salinily
{m} {m]) {m] {mj {m] L= {ﬂ-ﬂ}#—“ {hr} {mgil}
[14]

35.00 42 00 7.00 Us‘ﬁﬂag:ﬂ EEIJI.'} HE{} 2.00 0500 00 140, 00
Drillers Log
From  To Thickness Drillers Descriplion Geological Malerial Commanls

i .l ]
Q0D 1.00 1.00 | brgwn clay Ciay




1.00] 200 100 |grey Daven cay Invakd Code

200) 800 6.00 |grey cay Ciay

8.00] 10.00 200 |yalivw sandy clay Invakid Code
10.00) 16.00 6.00 | grey cay Clay

16.00 ] 22 00 5.00 yalow qrey clay Invakd Code
2200 2800 5,00 |y abow brown sandy ciay invakd Code
28.00) 33.00 5.00 | brown sandy day nvakid Code
33.00] 35.00 200 [rey bavwn gay Invakd Code
35.00] 37 .00 200 | yabow brown fne sand Invakd Cods
37.00] 4200 5.00 | while coarse sand nvakid Code

= End of GW502436 ™

Warirg To Clurt: Tha mw G % Fuad Baas dopplad o Fa MEW O ca of 'Watar By drillara, lcardas ard ofar aoorcad Tha MOW dosn ret wddy $macoracy of Bia dita. The dat
3 pr a e e for coia By gt @ ptar o fidh. Youabeold e ord dar var ifping e dita Bafor e ralpicgon 1L Profaod ol Pl comelogionl advice dbeld Ba dcogh B icsarpraficeg ard

ey P St
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WaterNSW

Work Summary
GW504216

Licence: Licence Status:

Authorised Purpose|s):
Intanded Purpese(s): STOCK

Work Type: Bosa
Work Status: Supaly Oblamead
Construct. Mathod: Hotary Mud
Ownar Type: Prvala

Commanced Dale: Final Depth: 3800m
Completion Date: 25/08) 2007 Drilled Depth: 3800m

Conlraclor Name: LLOYD ANGOVE DRILLING
Diriller: Loyd Jaha Angave
Assistan Driller: Fnys JOHNSON

Properly: Standing Waler Level 12000
{m):
GWMA: Salinity Deseription:
GW Zone: Yield {Lis): 2000
Site Details

Site Chosen By:

Counly Parish Cadasire
Form A: DEMISON TOCUMNAL 10715053
Licamsed:
Region: 50 - Mursay CMAMap: 3075-5
River Basin: 409 - MURRAY RIVERING Grid Zona: Seals:
AresiDistric:
Elevatisn: 0.00 m[AHD.} Nerhing: S039386 000 Latituge: 35463435
Elevalion Source: Unxnoen Easling: 185257 000 Lengituge: 1453113 1°E
GS Map: - MGA Zone: 55 Coordinale Seuree: G5 - Gasgra

Construction
MNagatve depths ndicate Above Ground Level, C-Camenfad; SL-Skotl Length, A-Apariure; G5-Grain Size; O-Ouant®y; PL-Placement of Gave Pack;

PCPrssure Camented, S-Sumg, CE-Canvaksers
Hole |Pipe |Component | Type From |To  |Oulside |Insioe |Interval | Details
{m}  |im) |Diameter Diameter
jmm)___jmm)
1 Haie Haie o.0a] 3800 150 Ratary Mud
1] 1|Casng Puc Ciass 12 000] 33.00 115 a1 Seated on Botom, Gued
1] 1]Cpenng Siols - Dagonal | 3300| 38.00 15 0 | Casing - Machine SioRed, PVC Class 12,
Guad 8L 50 0mm
Water Bearing Zones
— = T— — = — = -
From |16 Thickness [WEZ Type SWL |DOD.L |vield |Hole  |Duration |Salinily
im) {m} {m) {m) {m} L=} ﬂ'ﬂ_f"-“ {h} imal}
L]
3300|3800 500 [Unknown 1200 700 - U000
Drillers Log
Frem Te  Thickness Drillers Dascriplion Geological Malerial Comments
jm)_im)_jm)
0.00] 6.00 6.00 | Clay Biown grey Clay
6.00 10.00 400 |Sand grey Sand
1000 19.00 D00 | Clay, grey Brown Ciay
19.00] 23.00 4.00|Clay_grey Clay




23,001 24 00 1.00 | Sand, Baown E&.-:‘u‘.‘l

24,001 28 00 4,00 Smdlcg Brawn gray qu;.:c;a\-

28,001 2900 1.00 | Sand gfe'.- %ﬂlﬂ

28.00) 33.00 4,00 | Chay, grey Brown Clay

33.000 37 .00 4.00 | Sand gfe'.- %ﬂlﬂ

37.00 | 38.00 1.00 | Chay, grey Clay
Remarks

25082007 Form A Remarks:
Entered by Clare Hilaer

= End of GW504216 =

Warmieeg To Cluet: Tha mw data b s Baes aopplad o $e NS O8ca of Watkr by drillara, lcaroees ared ofur i com e Tha NOW dous reot wddy B acosaecy of $ia data. Tha data
ia pramarted for cae By e at your . Yice skl iar v ity ey Shia it Bafora rayiregen i Frotea oral ks cgmeicgiol adyion shweadd ba acagh in irtares sirg ard
vy Shia data
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WaterNSW
Work Summary

GWO0G 1544
Licenosa: Licence Stalus:
Aulhorised Purposels):
Intended Purposels): STOCH DOMESTIC
Work Type: Bare
Witrk Slatuws:
Construct Method: Rolary
Owner Type: Prvals
Commancad Dala: Final Depth: 28.00 m
Completion Date: 01501/1580 Drilled Deplh:
Conlracior Mama: (Mane)
Derilbar:
Asgistamt Drillar:
Propay: Standing Walar Level
{mj:
GV Salinily Descriplion:
GW Zene: Yiald {Lis):
Site Details
Sile Chosan By:
Counly Parish Cadasire
Form A: DENISON TOOUNAL 1a
Licansad:
Region: 50 - Murmy CMA Map:
River Basin: 409 - MURRAY ENERNA Grid Zona: Scala:
ArealDisloct:
Elevation: 000 m{AH.D.} MNorhing: 8040285 000 Latilude: 35°45205°5
Elevalion Sowrce: (Unknown) Easting: 356013.000 Lengitude: 145" 31036°E
G35 Map. - MGA Zone: 55 Coordinale Source: G0 ADCMAR

Construction

Negabve depths indicate Above Ground Level, C-Cemeniad, SL-5kod Lengih; A-Aperiure, G5-Grain Size; O-Ouantity , PL-Placement of Geavel Pack;

PC-Pmssure Cemented, S-Sumg, CE-Cenvaksers
Hele |Pipe Componenl |Type Frem |To  Oulside |Insice |Interval | Delsils
{m) |{m)}  Diameter Diameler
(L )
1 1| Casing PVLE. 0.00] 000 102

Wi

iy T i e This faw St P Baar supplied 5 Sa Wi s NG W by Sillars, li

** End of GW0E1 544

ared et

pradartd for uaa By yeu at peor ewnrish. Viou @ kol coraider waritdng Sia et betere ralying en it Peed

N B s

L

ia cata.

e

=

- W e o SN e e v 1y e ey of Tia it The data &
fegical adica ak g ir i pra ey ared wlirey
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WaterNSW
Work Summary

GW5s05522
Licenoa: Licanca Sialus:
Aulhorised Purpose]s):
Intanded Pufposels): STOCK, DOMESTIC
Work Type: Bare
Work Status: Supaly Oblanad
ConstrucLMelhod: Raany Mud
Dwnar Type: Prvale
Commenced Dale: Final Deplh: 42.00 m
Complelion Dale: 024 12011 Drilled Depth: 42.00 m

Contraclor Nama:

LLOYD ANGUVE DEILLING

Driller: Lioyd John Angave
Aszistant Driller: Barry ANGOVE
Propery: Standing Waler Lavel 15.000
{mj:
GWNA: Salinily Description:
GW Zone: Yield {Lis): 1.000
Site Details
Sile Chosen By:

Region: 50 - Muray
River Basin: 409 - MURRAY RIVERINA

ArealDistricl:

Elevation: 0.00 m{AHD.}

Elevalien Seuree
G5 Map: -

Construction

¢ Unknown

Counly
Form A: CENISON

Licensead :

CMA Map: 3028-5

Grid Zone:

G041490.000
365555 000

Horthing:
Easling:

MGA Zone: 55

Parish
TOCUMAL

Suale:

Latitwde:
L ey Luncen :

Coordinale Source:

Cadaslre
1988752296

35541778
145° 31" 25.TE

GIS - Geogra

Maegatve depihs indicate Abowe Ground Level, C-Camented, SL-SkotLength, A-Aperiure, G5-Grain Sipe, GHQuaniity, PL-Placement of Gavel Pack;

PC Pmssure Cemenied, S-Sump, CE Cenvaksers
Hole |Pipe |Component | Type From |To  |Oulsice |inside | interval |Details
im} |im) |Diameter Diameter
(rom) 1 {mm)

1 [r e 0.00] 4200 180 Tigtary Mud

1 1] Casing Pve Ciass 12 00| 3800 115 81 Sealed on Bollom, Riveled and Glued

1 1| Opening Sioks - Diagond | 38.00] 4200 15 0 | Casing - Machne Siofied, PYC Clss 12,

Riveted and Glued, SL: 50.0mm
Water Bearing Zones
From  |To Thickness [WOZ Type BWL |DO.L  |Yield | Hole Duration | Salinily
im} {m) {m} {rmj {m) {Lis} tﬂr“-‘h {lr} {mgll}
Lial

B.00] 4200 @00 |Unknown 15.00 1.00 03.00.00
Drillers Log
From Te  Thickness Drillers Dascription Geological Material Comments
m) __(m] _{m)
[oo0ol 100 1.00 |Clay_das grey Clay

100l 700 6.00 | Clav, o Cia
7.00] 10.00 300 | Gravel Comse, ysiow QRy Gravel wih Gy

[o.00] 1200 200 Sand_grey Sand




12000 16.00 4,00 Ew Ca-

16.001 18.00 2.00 | Sand, grey gﬂd

18.00 0 21 00 3.00 | C L Cia’

21.00) 22 00 1.00 |Sandy clay, grey Sandy Clay

2200 3800 1600 Eg ﬁs’ﬁ baan CE-

3800 42 00 4,00 | Sand COANDE, &h{m Sand and qﬁ.:.: bands
Remarks

0112011 : Form A Hemarks:
Emerad by Clare Hilsaer
Unable o enlar gravel pack as type and grade nol nomnated

== End of GW505522 =

VWarmireg Yo Slursa mu-uuu:hm:wunhumm.ﬂmmhmn.u Tl bt sl st scurta. The NOW doa st warfly S e cuincy of s cita. Thea dlata
[y o e S p— i k i vty Tin dita Babora i P i sl gl i bt Ba aoot in it e aing and

=l

woiren i it
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WaterNSW

Work Summary
GW504683

| Ef-TT-TH Licamnce Slalus:

Autherised Purposals):
Intended Purpesels): STOCK DOMESTIC
Work Typa: Basa
Work Status: Supply Ditainad
Conatruet Maolhod:
Orwner Type: Privale

Commancad Diala: Final Depth: 3600 m
Completion Date: 01.01/1855 Drilled Dapth: 35.00 m
Conlratior Nama:
Driller:
Azgistant Drillar:
Properly: Standing Waler Level 11000
{m):
GWMA Salinity Descriplion. Good
GW Zom: Yield {L's): 1.000
Site Details
Sila Chosen By:
County Parish Cadasira
Form A: DEMIS0ON TOCUASAL 1980752296
Licensad:
Region: 50 - Muray CMA Map: 3078-5
River Basin: 409 - MURRAY KNERINA Grid Zone: Seale:
AreaDistricl:
Elevation: 0.00 m{AH.D.} Morthing: 6041506000 Latitede: 35°95'41.1°5
Elavalitn Sowrce: Unanoen Easting: 3696331.000 Longiteds: 145°3117.FE
G5 Map: - MGA Tona: 55 Coordinale Source: Mag Infampna
Remarks

TN 955 Fofm A Remans
Emntered by Ciane Hilbar
Casing lype sled. . Qulside diam 15 langth 36. Screen Trom 34m o 36m

** End of GW504683

Waming T Clart: '!'&n-n-ﬂnh:hm:mﬂ-dbhﬂﬂ'ﬂﬂﬂnﬂwﬂmhﬁhu k-m--ﬂaﬁv:m-ahﬂmhm-m S asoarecy of thia data. Tha data
i o fer e By pSed d ey S v ity Tl it Befera i P I advicn dbeoadd Ba 30wsha i ind e aliceg ard
iy e e

=
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WaterNSW
Work Summary

GW273107
Licanca: Licance Slalus:
Aulhorised Purposals):
Intendod Purpesels): MOMNITOR NG BORE
Werk Type: Bass
Werk Stalus: Equosad
ConstructMatbod: HRalary Mud
Owemer Type: NSW Offce of Water

Commended Dale:

Fimal Depth: 131.00m

Complelion Date: 24052009 Drilled Depth: 131.00m
Conlractor Name: DWE SROUNDWATER DIRILLING
Diillar: Daneal Woam O
Assistant Driller: Dan Whilby
Propary: Standing Waler Level 35100
{imi):
GV Salinily Descriplion:
GW Zome: Yiald [Lis): 3000
Site Details
Sile Chosen By:

Region: 50 - Muray
RiverBasin: 400 - MURRAY RIVERINA

ArealDistncl:

Elevation: 10777 m (AH.D}

Elevalion Source
G5 Map: -

Construction

t {uninown )

Counly Parish Cadaslre
Form A: DENISON WOPERANA 114752304
Lieemnsed:
CMA Map: 3026-N
Grid Zone: Scale:
Northing: 5044432 000 Latituda: 35°44'06.675
Easting: 367236.000 Lengitude: 145°31'54.8E
MGA Fone: 55 Coordinate Source: Surveysad

Negatve depihs indicate Abdwe Ground Level, C-Camented; SL-5ol Leng®h, A-Apeniure; G5-Grain Size, (Hluant®ty , PL-Piacament of Gavel Pack;

Pl-Pmgsure Damaniad S-Suﬁ CE-Canbaksans
Hole | Pipe [Component |Type From |Te Oulsige |Inside |Inerval |Delails
{m} {m)  Diameler |Diameter
fmwn) | fmem)
1 Hole Haie 0,00 | 131.00 200 Fiiary Mud
1 Annubus Candmla 0.0 4 00 200 i PL Pounad Showallad
1 Annubus Wraenaomn K oundsad 4,00 J?Eﬂ- 200 i {xFadad PLPaunasd! Shavalad
1 Mﬂgﬁuﬂ Bantonds -1?.!3_} 4800 200 i PL Pounad! Show allad
1 Annubus Wraenaomn K oundsad 48.00 | 8600 200 i {xFadad PLPaunasd! Shavalad
1 Aanubus Bantonda 85.00 | 8700 200 G P Pourad Bhowallad
1 Annubus Wraenaomn K oundsad 37000 131 Eﬂ- 200 i {xFadad PLPaunad! Shavalad
1 Caseng Ea&ﬁ Pl acior -1 00 [+X{a] 168 158 Camantad
S i - —
1 1]Casng Pz Cass 18 050 13100 30 77 Seated Gued S 10900-11500m
1 1 | Opening Blols - Horizanlal 106.00 ) 10900 210 0 | Mechamscally Slofied, PVC Class 18,
Zuad, SL: 35.00m
Water Bearing Zones
From T Thickness WBE Type 5. .ol Yield Hola Duration | Salinily
im} {m) {m) {m} {m) Lz} E}m (e} {mg/L)
110600 mﬂ} 300 mmr}!ﬂ 3510 3.00 12.%
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From | To Thickness | Drillers Descriplion Geological Malerial Commants
m) __fm) m)
| ood ) 300) 300 ) Toosod Toosod
3 ?Eﬂ- JE Sand  coansa Si:‘u‘]
700 | 1100 4.00 | Ciay, Byht baven Clay
1100 | 4200 31 .00 Cﬁl @nemmmmmq Eﬁ.i-
_ ——
42 A .00 4100 | Sand Sand
A5 00 E‘FEIZ diﬂ C?:a:.- C?:E:I-
B9.00 [111.00 2200 | Sand Sand
— - ——— i
111 122 00 11 0 E:Jli'.- C:Jli'.-
122 00 [130.00 800 | Badrock | waalharad Badrook
— — S
130 131 00 1 .00 | Badrook ﬂ-ads’ag’n
Remarks

al Carling, 24-June-2009 GPS provided by the deler.
1072010 Mal Casng, 13-July-2010. Updated coondinates & added RLS as proveded by survey résulls received fnom State Waler, Ao updaled
cadasire delals, as no informabion exsied.

GHD | Orica Australia Pty Ltd | 12597123 | Preliminary Site Investigation



WaterNSW

Work Summary
GW504972

Licance: Licence Slatus:

Aulhorised Purposels):
Intended Purposes): STOCK, DOMESTIC, FARM NG
Work Typa: Bose
Werk Slalus: Sugaly Oblained
Constrsel Mellod:
Dwner Type: Prvala

Commancad Dala: Final Depth: 30.00m
Complelion Date: 01011920 Drilled Depth: §1.00m
Conlratior Nama:
Driller: Unsown Unknoen
Assislan Drillar:
Proparly: Standing Water Laval
{mi:
GVEMA: Salinily D escriplion:
GW Zone: Wield (Lis):
Site Details
Sile Chosen By:
Counly Parish Cadasire
Form A: DENIS0ON VP ERAMNA 1144752304
Licensad:
Region: 50 - Musay CMA Map: 3025
River Basin: 409 - MURRAY KRVERINA Grid Zona: Scala:
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Appendix D

Historical aerial photographs



1967 - Source: NSW Historical Imagery
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1975 - Source: NSW Historical Imagery
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1995 - Source: NSW Historical Imagery
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2010 - Source: Nearmaps
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2023 - Source: Google Earth
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