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Glossary

Term Definition or Meaning
6:2 FTS 6:2 Fluorotelomer sulfonic acid (a PFAS chemical)
°C Temperature in degrees Celsius
pg/L Concentration in micrograms per litre (1ug/L = 0.001 pg/L)
uS/cm MicroSiemens per centimetre — units for electrical conductivity
ADWG (2011) Australian Drinking Water Guidelines 6
AHD Australian Height Datum. Typically refers to water quality guidelines prepared by the
Australian and New Zealand Environment and Conservation Council
AR Annual Review under Schedule 5, Condition 11
Typically refers to water quality guidelines prepared by the Australian and New Zealand
ANZECC . . )
Environment and Conservation Council
An official publication or public journal used by governments to disseminate legal notices,
Gazzette regulations, and official information. In Australia, gazettes are published on the Federal
Register of Legislation website
The specific portion of land where the main activities of a project, such as extraction,
The Project Area construction, or operations, are taking place. It includes all the land directly involved in
the project’s execution.
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Term Definition or Meaning
6:2 FTS 6:2 Fluorotelomer sulfonic acid (a PFAS chemical)
°C Temperature in degrees Celsius
pg/L Concentration in micrograms per litre (1ug/L = 0.001 pg/L)
uS/cm MicroSiemens per centimetre — units for electrical conductivity
ADWG (2011) Australian Drinking Water Guidelines 6
AHD Australian Height Datum. Typically refers to water quality guidelines prepared by the
Australian and New Zealand Environment and Conservation Council
AR Annual Review under Schedule 5, Condition 11
Typically refers to water quality guidelines prepared by the Australian and New Zealand
ANZECC ) . !
Environment and Conservation Council
An official publication or public journal used by governments to disseminate legal notices,
Gazzette

regulations, and official information. In Australia, gazettes are published on the Federal
Register of Legislation website

This term typically refers to the specific area within the subject land where activities like
The Site construction, quarrying, or operations are taking place. It is the portion where actual work
or development occurs.

This term usually refers to the entire area under consideration in a legal, planning, or
The Subject Land | regulatory document. It includes all the land parcels or boundaries relevant to the project
or development, even if not all portions are actively being worked on.

The fine particles, including silts and organic materials, that are separated from the raw
. material during the washing process in a wash plant. These fines are typically removed
Wash Plant Fines . . N . S
as a slurry and can either be used in rehabilitation or stored, with excess water draining
back into the system for recovery.

The water used in a wash plant for processing raw materials, such as sand, to remove
Wash Plant Water fine silts, organic particles, and other impurities. In many operations, the was_h plant
operates in a closed-loop system, where the water is recycled and reused, with only
minimal losses through evaporation and product moisture retention.

Abbreviations

Abbreviation

Definition or Meaning

6:2 FTS 6:2 Fluorotelomer sulfonic acid (a PFAS chemical)
°C Temperature in degrees Celsius
Mg/l Concentration in micrograms per litre (1ug/L = 0.001 pg/L)
uS/cm

MicroSiemens per centimetre — units for electrical conductivity

ADWG (2011)

Australian Drinking Water Guidelines 6
Annual Environmental Management Report / Annual Review under Schedule 5,
AEMR o
Condition 11
AHD

Australian Height Datum
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Definition or Meaning

AHD Australian Height Datum
ARI Average Recurrence Interval
AS Australian Standard
As Arsenic
ASS Acid sulphate soils (not found on this site)
B Boron
Ba Barium
BH Borehole
BTEXN Benzene, Toluene, Ethylbenzene, Xylene, Naphthalene
Ca Calcium
Cl Chloride
Co Cobalt
Cr Chromium
Cu Copper
DPHI — Water Water Group within DPHI
DPHI Department of Housing, Planning and Infrast.ructure (Previously DPE), SSD
approval authority
EC Electrical Conductivity used to assist understanding of salinity
EIS Environmental Impact Statement
Eh Unit for measurement of ORP / oxidation / reduction state
EPA Environment Protection Authority (NSW)
EPL Environment Protection Licence (NSW)
Fe Iron
FSANZ Food Standards Australia New Zealand
H:V Horizontal : Vertical (a measure of slope)
ha Hectare (unit of area = to 10,000 m?)
HDPHI High-density polyethylene
HEPA Heads of EPAs Australia and New Zealand
Hg Mercury
HHRA 2017 Human Health Risk Assessment 2017, prepared by AECOM commissioned by
Department of Defence
HWC Hunter Water Corporation
K Potassium
kL Kilolitres (1,000 L)
L Litre
LDPHI Low-density polyethylene
LOR Limit of reporting — lowest reliable level for detection of analyte in soil or water
m metre
mBTOC Metres below top of casing
MED Maximum Extraction Depth
Mg Magnesium
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Abbreviation Definition or Meaning
mg/L Concentration in milligrams per litre (1mg/L = 1000 pg/L)
MGA 94 Map Grid of Australia 1994 (coordinate projection grid)
ML Megalitre (1,000,000 L)
mm Millimetres (spatial dimension or rainfall depth)
Mn Manganese
N Nitrogen
Na Sodium
NATA National Association of Testing Authorities
NEMP PFAS National Environmental Management Plan
Ni Nickel
NSW New South Wales
NTU Nephelometric Turbidity Units
ORP Oxidative Redox Potential
PFAS Per and poly-fluorinated alkyl substances
PFDS Perfluorodecanesulfonic acid
PFHxS Perfluorohexanesulphonic acid
PFOA Perfluorooctanoic acid
PFOS Perfluorooctanesulfonic acid
pH Measure of hydrogen ion concentration to assist understanding of acidity
PVC Polyvinyl chloride
RAAF Royal Australian Air Force (Williamtown)
RL Reduced Level — in this report, this is same as AHD
RZM RZM Pty Ltd (Rutile Zircon. Mining), a company that dredged a large portion of the
quarry area for mineral sands in the late 1970s and early 1980s.
Se Selenium
SO4 Sulphate
SSD-6125 Development Consent for the Cabbage Tree Road Sand Quarry
SwW Surface Water
SWMP Soil and Water Management Plan
TD Total depth
tpa tonnes per annum
TRH Total recoverable hydrocarbon
WPF Wash Plant Fines
WPW Wash Plant Water
WSS Williamtown Sand Syndicate (the owner of Newcastle Sand)
Zn Zinc
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1. INTRODUCTION

1.1 BACKGROUND

Williamtown Sand Syndicate Pty Ltd (WSS), trading as Newcastle Sand have approval to
construct and operate a sand quarry on four lots of land located at 398 Cabbage Tree Road,
Williamtown, approximately 30 km from the Newcastle central business district. The Project
will extract up to 530,000 tonnes per annum of sand products over a period of up to 15 years.

Development Consent (SSD-6125) was granted by the NSW Independent Planning
Commission on 9 May 2018 for construction and operation of the quarry, subject to a series of
conditions. Condition 15 of Schedule 3 of the Development Consent requires the preparation
and implementation of a Soil and Water Management Plan (SWMP).

The SWMP includes the following key components:

e Site Water Balance — refer to Section 4.
e Surface Water Management Plan — refer to Sections 3.5, 5, 7, and 8.
e Groundwater Management Plan — refer to Sections 3.6, 7, and 8.

Quarry activities that have the potential to impact water include vegetation clearing, topsoil
stripping, quarry excavations and stockpiling of topsoil and quarry materials. While the activity
occurs with permeable sand beds where runoff is limited, surface run-off and sedimentation of
surrounding land and water must be avoided. Excavations and quarrying must have regard to
the maximum predicted groundwater level, that is currently modelled to vary from
approximately 2.75 m AHD in the south to 5.25 m AHD in the north (refer to the Maximum
Extraction Depth Report).

Construction of the quarry commenced in August 2019, the Cabbage Tree Road intersection
was completed in May 2020 and the quarry became operational on 18 May 2020. In March
2021, Modification 2 was approved enabling the inclusion of a wash plant onsite to improve
sand processing.

Ref: WSS _SWMP_V5.2 Page 1 5 May 2026
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1.2 PROJECT OVERVIEW

The key details of the Project are shown within Table 1 & Table 2 below. An overview of the

project area is shown in Figure 1.

Table 1: Hours of Operation

Operating Hours SSD-6125

Quarrying 7:00am to 5:00pm Monday to Friday.
Operations 7:00am to 4:00pm on Saturday.

No quarrying on Sunday or a Public Holiday.
Loading and 6:00am to 6:00pm Monday to Friday.
dispatch of trucks 7:00am to 4:00pm Saturday.

No works on Sunday or public holidays.

Table 2: Key Aspects of the Cabbage Tree Road Sand Project.

Aspect Key Aspects of SSD-6125

Key elements

Sand quarry extracting up to 530,000 tonnes per annum over a period of 6 to 15 years
including the construction of an intersection with Cabbage Tree Road, sealed and gravel
access roads, site office, workshop and weighbridges. Progressive rehabilitation of
quarried land returning to native vegetation communities with potential future use of the
facilities area.

Location 398 Cabbage Tree Road, Williamtown, within the Port Stephens local government area.
Property Titles Four titles within the Parish of Stockton, County of Gloucester including:

o Lot 1 DP 224587 at 398 Cabbage Tree Road, Williamtown

e Lot 121 DP 556403 at 282B Cabbage Tree Road, Williamtown.

e Lot 11 DP 629503 at 282A Cabbage Tree Road, Williamtown.

e Lot 1012 DP 814078 at 282 Cabbage Tree Road Williamtown.
Land Owner Port Stephens Shire Council under lease to Williamtown Sand Syndicate Pty Ltd.
Proponent Williamtown Sand Syndicate Pty Ltd, the owner of the quarry operator Newcastle Sand.
Area Total Project Area of approximately 42.3 hectares from a Subject Land Area of

approximately 176.2 hectares.

Project Life

Up to 15 years. At expected demand the quarry will have an eight (8) year life, or six (6)
years at maximum extraction rates.

Extraction Rate

Maximum of 530,000 tonnes per annum, and maximum daily rate of 3,000 tonnes.

Ref: WSS_SWMP_V5.2 Page 2 5 May 2026
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Aspect Key Aspects of SSD-6125

Transport Rate

Up to 6 laden trucks per hour (12 trips per hour) during the hours of 6 am to 7 am
Monday to Friday.

Up to 10 laden trucks per hour (20 trips per hour) during hours of 7 am to 6 pm Monday
to Friday (i.e. all haulage hours excluding the morning peak).

Up to 10 laden trucks per hour (20 trips per hour) during hours of 7 am to 4 pm
Saturdays.

Haulage between 5 am and 6 am is subject to agreement from adjacent landowners
as per Schedule 3, Condition 1.

Up to 6 vehicles of employees would be expected to arrive from approximately 5:30
am to 7 am and leave between 5 pm and 7 pm.

Resource and
products

Approximately 3.25 Mt of sand, comprising the following products to be extracted from site
by truck onto Cabbage Tree Road for transport to markets:

The Project covers approximately 42.3 hectares (including access roads) with extraction
to a depth of not more than 0.7m above the highest predicted groundwater level.

Raw fill sand.

Screened sand.

Sandy loam.

Concrete sand.

Glass sand (estimated at about 16% of total resource).

Extraction

Maximum extraction rate of 530,000 tonnes per annum.

Excavator and/or bulldozer to clear vegetation and strip topsoil.

Bulldozer or grader to windrow sand.

Front-end loader to feed conveyors to convey sand to the processing plant.
Front-end loader and haul truck to convey sand when conveyor unsuitable.

Processing
Methods

Raw sand product extracted directly from face with no processing.

Sand fed into electrically powered screen.

Screened sand sold as product or fed to electrically powered, air separator, or, wash
plant.

Products stockpiled for loading directly into truck or fill bulk bags for removal from the
site by truck.

Support facilities
and utilities

Site office, workshop, stores, car parking.
Power supply from local network
Water supply from local network.

1.3 PURPOSE AND SCOPE

This SWMP outlines the key management controls to be implemented during quarry
construction and operations to minimise impacts to soil and water within and surrounding the

Project Area.

This document satisfies

Schedule 3 Condition 15
Schedule 3 Condition 16
Schedule 3 Condition 21
Statement of Commitments, Appendix 2 based on the Environmental Impact

Statement and Response to Submissions for the project.
e Environment Protection Licence (EPL) 21264

Ref: WSS_SWMP_V/5.2

Page 3 5 May 2026



Soil and Water Management Plan

NEWCASTLE SAND

Reference has been made to each condition addressed in this document is provided in Table
4 &Table 5. This SWMP will be implemented in conjunction with the other management plans
required under the Development Consent for the duration of quarry construction and
operations.

1.4 PLAN PREPARATION AND CONSULTATION

The plan is required to be prepared in consultation with the NSW Environmental Protection
Authority (EPA), the Water Group within the Department of Planning, Industry and
Environment (DPHI - Water) and the Hunter Water Corporation (HWC), prior to approval by
the Department of Planning, Industry and Environment (previously DPE). Copies of
correspondence is included in , a summary is provided in Table 3 below.

Table 3: Consultation summary as per SSD-6125 Schedule 3 Condition 15 (b)
Date Agency Consultation Summary of Feedback
30 October | DPHI Version 5 submitted to | Under Schedule 2, Condition 4 of the consent, the
2024 the DPHI. Planning Secretary directs you to: Revise and

submit by 30 October 2024 (or as otherwise agreed
by the Planning Secretary), the Soil and Water
Management Plan, in accordance with Schedule 3,
Condition 15 of the consent, to update the trigger
levels as discussed and recommended in the 2023
Annual Water Quality Report (Appendix 10 of the
Annual Review) prepared by Kleinfelder (dated 27
March 2024).

30 October | DPHI — Water | Version 5 submitted to | Recommendations by the DCCEEW NSW include;
2024 the DPHI — Water 1.0 Water sources, take and licensing

1.1 Water balance table and required demands
1.2 Water access licence

1.3 Water dealing applications for water access
licences

2.0 Water data, presentation and explanation
2.1 Reflect required changes in the baseline data
2.2 Update thresholds

30 October | HWC Version 5 submitted to | HWC required changes in the following section
2024 the HWC (See Appendix 1 for more detail)

Section 2.3 — Environment Protection Licence
Section 8.5 - Trigger Values

Section 8.7.2 — Water Trigger Investigation
Section 10.3 — Complaints Management
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Figure 1: Location of Williamtown Sand quarry on Cabbage Tree Road, Williamtown
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2. STATUTORY REQUIREMENTS

2.1 LEGISLATION AND GUIDELINES

Legislation relevant to soil and water management includes:

e  Environmental Planning and Assessment Act 1979.
e  Water Management Act 2000.
e Hunter Water Reqgulation 2015 Part.2 Special Areas: Tomago Sandbeds Catchment.

Guidelines that are specific to soil and water management within the Project Area (Excluding
PFAS — Refer to Section 2.1.1 for Per- and poly-fluoroalkyl substances (PFAS) Guidelines)
include:

e Managing Urban Stormwater: Soils and Construction Volume 1, 4th Edition, March
2004, Landcom, New South Wales Government, (Landcom 2004).

e Managing Urban Stormwater: Soils and Construction, Volume 2E Mines and quarries,
2008, Department of Environment and Climate Change NSW in association with the
Sydney Metropolitan Catchment Management Authority, New South Wales
Government, (DECC 2008).

Guidelines that are specific to water quality within the Project Area include:

e Australian and New Zealand Guidelines for fresh and marine water quality (2018
update) (ANZG 2018).

e National Health and Medical Research Council Australian Drinking Water Guidelines
2018.

e National Chemicals Working Group of the Heads of EPA Australia and New Zealand
(HEPA), PFAS National Environmental Management Plan Version 3.0, released on 4
March 2025 (HEPA, 2025).

Guidelines that are specific to groundwater management within the Project Area include:

e Tomago-Tomaree-Stockton Groundwater Management Plan 1996.

e Water Sharing Plan for the Tomago-Tomaree-Stockton Groundwater Sources 2003.

e NSW Government: Department of Primary Industries, Office of Water (2012) Aquifer
Interference Policy.

211 Adopted Australian Guidelines for PFAS

The third update to the per- and poly-fluoroalkyl substances (PFAS) National Environmental
Management Plan (NEMP) has been released by the National Chemicals Working Group on
4 March 2025.

The National Chemicals Working Group of the Heads of EPA Australia and New Zealand
(HEPA), PFAS National Environmental Management Plan Version 3.0 (HEPA, 2025) is the
recognised national guidance for the investigation and management of PFAS in Australia and
form the key guidance for PFAS for this SWMP.
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2.2 DEVELOPMENT CONSENT

Development Consent was granted for the Project under the Environmental Planning and
Assessment Act 1979 by the NSW Independent Planning Commission. The requirement for a
Soil and Water Management Plan arises from Condition 15(d) within Schedule 3 of the
Development Consent. Other management requirements are outlined in Condition 16 to 20 of
Schedule 3 and in Appendix 2, Statement of Commitments.

Table 4 provides a summary of where each requirement of the consent relating to soil and
water are addressed in this document.

Table 4: Development Consent Conditions

Addressed in
Section

Condition Description

Schedule 3 — Specific Environmental Conditions

12 Water Supply Section 4.1
The Applicant must ensure that it has sufficient water for all stages of the
development, and if necessary, adjust the scale of operations under the consent
to match its available water supply, to the satisfaction of the Secretary

15 Soil and Water Management Plan This
The Applicant must prepare a Soil and Water Management Plan for the Document
development to the satisfaction of the Secretary. This plan must:
a) be prepared by suitably qualified and experienced person/s approved Refer to
by the Secretary; Section 1.4
b) be prepared in consultation with the EPA, Hunter Water and DPIE (now Appendix 1
DPHI) - Water;
c) be submitted to the Secretary for approval prior to commencing ground

disturbing activities on the site, unless otherwise agreed by the
Secretary; and

d) include a:
(i) Site Water Balance that includes: Section 4
. details of:
o sources and security of water supply;
o water use and management on site, including
wash plant process water use and management;
o any off-site water transfers; and
o reporting procedures; and
. measures to be implemented to minimise clean water
use on site;
(i) Surface Water Management Plan, that includes: Section 3
. a program for obtaining baseline data on surface water Section 5
flows and quality in water bodies that could potentially be Section 7
affected by the development; .
. a detailed description of the surface water management Section 8
system on site including the:
o clean water diversion system;
o erosion and sediment controls;
o dirty and process water management systems,
including details of the type and dosing rate(s) of
flocculants and coagulants; and
o water storages; and
o contingency measures for PFAS-containing or
contaminated water and sediments; and
. a program to monitor and report on:
o any surface water discharges;
o the effectiveness of the water and sediment

management system, including the effectiveness
of water recovery during processing;
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Condition Description Addres:e»ed i
Section
o the quantity and type of flocculants and or
coagulants used in the sand washing process;
o potential PFAS detections in wash water and
settlement products;
o the quality of water discharged from the site to the
environment;
o surface water flows and quality in water bodies
that could potentially be affected by the
development;
(i)  Groundwater Management Plan that includes: Section 3
. A monitoring program to manage potential impacts, if Section 7
any, on groundwater and any associated surface water Section 8
source near the proposed extraction area that includes:
o Identification of methodologies for determining
threshold water quality criteria;
o Regular testing of groundwater bores for the
presence of PFAS;
o Contingency measures in the event of a breach of
thresholds; and
o A program to regularly report on monitoring; and
3 A Construction Environmental Management Plan to
manage any intersection with groundwater encountered
during provision of services to the site (such as water
supply pipelines) and construction of quarrying-related
facilities (such as weighbridges, offices and workshop
buildings). This Plan must include sampling of any
groundwater encountered during such activities and
testing for presence of PFAS and include contingency
protocols should any groundwater be found to contain
PFAS.
The Applicant must implement the Soil and Water Management Plan as approved | Noted
from time to time by the Secretary.
The Applicant must provide an updated Soil and Water Management Plan,
inclusive of the wash plant and water and sediment management system, to the
Secretary for approval. Construction of the water and sediment management
system described in the MR (Mod 2) must not commence prior to the updated
Soil and Water Management Plan being approved by the Secretary.

16 Tomago Sandbeds Special Area Section 7
The Applicant must operate the development so that it has a neutral or
beneficial effect on the water quality of the Tomago Sandbeds Special Area

17 The Applicant must not construct quarry infrastructure within the Tomago Project Design
Sandbeds Special Area. Section 7

18 The Applicant must establish and use an on-site sewage pump-out system, Section 5.1.2,
incorporating a holding tank, located outside of the Tomago Sandbeds Special Section 7
Area.

19 The Applicant must not store liquids other than water within the Tomago Section 7
Sandbeds Special Area. Any liquids (other than water) kept on the site must be
stored within a bunded and roofed area constructed in accordance with the
relevant Australian Standards.

20 The Applicant must construct and use a fully bunded and undercover re-fuelling | Section 5.1.2
facility located outside of the Tomago Sandbeds Special Area for all mobile Section 7
equipment re-fuelling operations, with the exception of tracked equipment. Re-
fuelling of any tracked equipment within the Tomago Sandbeds Special Area
must be conducted within a fully bunded and lined hardstand that is capable of
holding both the tracked equipment and the fuel truck.
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Addressed in
Section

Condition Description

21 The Applicant must ensure that, outside of the operating hours during which Section 5.1.2
quarrying operations are permitted, all fuel-powered equipment is removed from | Section 7
the Tomago Sandbeds Special Area to a secure storage, except for equipment
being used in vegetation clearing operations, which may be stored within a fully-
bunded and lined hardstand area outside of operating hours.

Note:  Operating hours for quarrying operations are shown in Table 1.

Schedule 5 — Environmental Management, Reporting and Auditing

3 Management Plan Requirements This plan
The Applicant must ensure that the management plans required under this
consent are prepared in accordance with any relevant guidelines, and include:

a) detailed baseline data;
b) a description of:

. the relevant statutory requirements (including any relevant
approval, licence or lease conditions);

. any relevant limits or performance measures/criteria; and

. the specific performance indicators that are proposed to be used to

judge the performance of, or guide the implementation of, the
development or any management measures;

c) adescription of the measures that to be implemented to comply with the
relevant statutory requirements, limits, or performance measures/criteria;

d) a program to monitor and report on the:

. impacts and environmental performance of the development; and
. effectiveness of any management measures (see (c) above);

e) a contingency plan to manage any unpredicted impacts and their
consequences and to ensure that ongoing impacts reduce to levels below
relevant impact assessment criteria as quickly as possible;

f) a program to investigate and implement ways to improve the
environmental performance of the development over time;

g) a protocol for managing and reporting any:

. incidents;

. complaints;

. non-compliances with statutory requirements; and

. exceedances of the impact assessment criteria and/or performance
criteria; and

. a protocol for periodic review of the plan

Appendix 2 — Statement of Commitments

The Statement of Commitments have been integrated within the Management Controls of Section 7, a cross
referenced table of relevant conditions is included in .

2.3 ENVIRONMENT PROTECTION LICENCE

The Protection of Environment Operations Act 1997 (POEQO) is administered by the NSW
Environmental Protection Authority (EPA). The objectives of the POEO Act are to protect,
restore and enhance the quality of the environment. Under the POEO Act, an EPL is required
for premises at which a ‘scheduled activity’ is conducted. Scheduled activities that occur at
Newcastle Sand are crushing, grinding or separating, and extraction activities.

Newcastle Sand holds EPL 21264, which includes specific monitoring requirements for both
surface and groundwater, including locations, parameters, frequency, sampling method, and
concentration limits for specific pollutants at each licenced discharge point. Relevant
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conditions of EPL 21264 to this SWMP and where they are addressed in this plan are provided
in Table 5. EPL 21264 will be modified to accommodate activities at Newcastle Sand. Section
48 of the POEO Act outlines that an EPL is required for any scheduled activities at a premise
at which Schedule 1 of the Act indicates that a licence is required.

Crushing, grinding or separating activities with a capacity to process up to 30,000 tonnes per
annum (tpa) of materials and land based extractive activities involving the extraction of
30,000tpa under the POEO Act and applicable to the project. EPL 21264 applies to existing
operations at the quarry. Key conditions of EPL 21264 are outlined in Table 5 & Table 6 below.

Table 5: EPL 21264 Groundwater Monitoring Points - Condition P1.3
EFL I:Err:‘t:;i;ation Location Description Adgr::stis:: in

Point 1 Bore ‘BH2’

Point 2 Bore ‘BH4’

Point 3 Bore ‘BH6’

Point 4 Bore ‘BH7’ Section 8
Point 5 Bore ‘BHY’

Point 6 Bore ‘BH11’

Point 7 Bore ‘MW239S’

Note: Groundwater Monitoring Bores as shown in Figure 7, in document titled "Cabbage Tree Road Sand Quarry -
EPL Supporting Documentation" dated 19 March 2019, EPA Doc19/382742.

Table 6: EPL 21264 Groundwater Pollution Monthly Monitoring
Pollutant Units of Measure Sampling Method Adg:istis:: in
Arsenic micrograms per litre Grab sample
Conductivity microsiemens per centimetre Grab sample
Depth Metres Probe
Iron micrograms per litre Grab sample Section 8
Manganese micrograms per litre Grab sample
pH pH Grab sample
Turbidity nephelometric turbidity units Grab sample
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3. EXISTING ENVIRONMENT

3.1 SITE DESCRIPTION

The site is situated approximately 9 kilometres (km) north of Newcastle. The Williamtown
RAAF base is located 2.5 km to the north east, with Fullerton Cove approximately 600 m to
the south and the Hunter River estuary beyond (Figure 1).

Residential dwellings are located to the east (closest dwelling is 244 m), south (closest dwelling
is 61 m) and west (closest dwelling is 83 m) of the site. Most are small properties utilised as
hobby farms (e.g. keeping horses and chickens), some are larger and graze livestock as well.
Potable water for dwellings comprises of reticulated water from Hunter Water network and
captured rain water. Many properties appear to have spear point wells installed for stock and
domestic use. No dwellings are located within 4 km north of the site.

The site and adjoining properties to the south and east are within the NSW EPA’s Broader
Management Zone (the lowest area of concern within the declared Williamtown Management
Area) for per and poly fluorylakyl substances (PFAS). Monitoring on behalf of the Australian
Defence Force identified an isolated low level detection (0.02 pg/L) of PFAS in a sample
opposite the southern boundary of the site.

Previous review of the site’s samples of PFAS monitoring and analysis last completed by
Kleinfelder (2024), concludes that PFAS concentrations in groundwater and surface water are
consistently low, remaining below site-specific trigger levels and applicable human health
criteria. Since sampling began in February 2019, 92% of surface water samples and 98.7% of
groundwater samples have been reported below the laboratory reporting limit in the latest
PFAS Risk Review (Kleinfelder, 2024). It states that there have been no significant spikes in
PFAS concentrations across groundwater, surface water, or the wash plant. The statistical
analysis shows no discernible trends in PFAS concentrations within the wash plant. Minor
sources of PFAS have been identified in the wash plant, but overall, the potential health risks
from PFAS at the site are considered low and acceptable. PFAS Risk Review’s can be found
on the Newcastle Sand website as an Appendix to the Annual Review.

A large portion of the extraction area was previously dredged by RZM for mineral sands. The
site is predominantly vegetated, with the exception of the following areas; gravel road, two
former silica sand extraction areas and the verge of Cabbage Tree Road. Vegetation varies in
condition relative to past mining areas and the associated rehabilitation.

Access to the site is via a left in/ left out intersection on Cabbage Tree Road extending into the
site on a bitumen sealed road through the Office and Workshop area, progressively extended
north to the southern boundary of the Northern Resource Area. The road is constructed as
quarrying progresses to enable road registered trucks to access process and stockpile areas.
Within the Northern Resource Area, the road is gravel surface, unless additional sealing is
required to reduce water consumption. The office and workshop area (including the
weighbridges, fuel storage and vehicle storage) is located in the southern part of the site
located outside the Tomago Sandbeds Special Area. The processing plant is placed at
strategic locations throughout the site, appropriate to the area of extraction at that time. The
processing and stockpile area includes a constructed gravel hardstand to maintain plant
stability and enable safe loading of product sand. Refer to Figure 2.
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3.2 CLIMATE

Key climate related statistics from the nearby Williamtown Airport weather station are provided
within Table 7 below. The following key observations can be inferred from the climate
information:

e Avoid planting within November, December, January and February to minimise the
extent of additional watering.

e Water required for dust suppression is likely to be highest through summer months
with higher temperatures, evaporation and lower rainfall than through winter.

e The number of days of rainfall per month remains relatively consistent throughout the
year.

e Observations onsite suggest the months of August and September have a high
occurrence of north-westerly winds, which given the location of receptors, requires
greater diligence with dust suppression and is likely to increase water usage.

Table 7: Summary of key climate statistics from Williamtown Airport Bureau of
Meteorology Weather Station (1942-2025)

Statistics Jan Feb | Mar Apr May Jun

Mean maximum

o 28.3 | 27.7 | 264 | 238|204 |17.7 | 172|188 | 216 | 23.8 | 256 | 274 23.2
temperature (°C)

Mean number of

days = 35 °C 3.2 1.7 | 0.6 0 0 0 0 0 0.1 0.5 16 | 25 10.2

Mean minimum

o 18.2 | 18.2 | 16.5 | 13.3 | 10.1 8 6.5 7 9.2 | 121 | 145 | 16.7 12.5
temperature (°C)

Mean rainfall

(mm) 100.3|117.6|127.2|111.6|115.8|121.4| 76.4 | 73.8 | 60.1 | 756.1 | 82.6 | 76 1136.2

Mean number of

; 119|122 | 133 | 12 | 127|127 | 105|101 | 96 | 116 | 11.7 | 111 139.4
days of rain

Mean number of
days of rain 2 1 7.2 7.5 8.5 7.6 7.9 8.2 6.6 6.2 5.7 7.3 7.3 7.0 87
mm

Mean daily

evaporation (mm) 69 | 6.2 5 38 | 27 | 25 | 26 | 36 | 47 | 56 | 63 | 7.2 4.8

3.3 GEOLOGY

Review of the Newcastle 1:250,000 series geological map (Sheet S1 56-2, 1966) indicates
that the site is underlain by Quaternary aged marine and freshwater deposits comprising
gravel, sand, silt, clay and “Waterloo Rock”.

The majority of the Site is located above the Tomago Sandbeds. The Tomago Sandbeds were
formed during the Pleistocene era with the original sand deposits occurring up to 250,000
years ago. Rising sea levels created a large bay extending from Newcastle to Port Stephens.
The Hunter and Karuah Rivers both flowed into the bay and deposited large volumes of sand.
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A combination of wave and wind action spread the sand along the coastline and formed the
series of shallow dunes that make up the Tomago Sandbeds.

The sand dunes consist of a layer of highly permeable fine-grained sands underlain by
impervious clay and rock. The thickness of the sand layer reaches a maximum of 50 metres,
but on average is 20 metres deep.

The North Stockton Sandbeds, which form the current coastline between Newcastle and Port
Stephens, were deposited much more recently than the Tomago Sands. They overlie the
eastern extremity of the Tomago Sands and were deposited in the Holocene era (10,000 years
ago), (Hunter water website 15/08/2018).

3.4 TOPOGRAPHY AND LANDFORM

The Site is located on the southern margin of an inner coastal dune barrier system.
Topographically, the site and surrounding area comprises sand sheets and low undulating
sand dunes on a coastal plain. The area from which sand extraction is proposed generally
comprised of low undulating sand dunes.

Existing ground surface elevations across the areas from which sand extraction occurs is
variable (refer to Figure 2 for location of Sectors):

e Sectors 1 and 2 — up to 8-9m AHD

e Sectors 3,4 and 5 — up to 15m AHD
e Sectors 6 and 7 — up to 23.5m AHD

Adjoining flatter low-lying sand flats typically range in elevation from 2.2 m to 4 m AHD.
Cabbage Tree Road forms the southern extent of the Site and is approximately 3.2 m AHD.
Refer to Figure 3 for the topography of the site in relation to the local area.
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Figure 3:
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3.5 EXISTING SURFACE WATER

3.5.1 Surface Water Quality

Prior to commencing monitoring in 2019, limited data was currently available for surface water
on the Subject Land, the following data is based on studies within the catchment for Dawsons
Drain associated with the Department of Defence (AECOM 2016) investigations and is
expected to be characteristic of water conditions onsite (see Table 8 below).

The pH levels are slightly lower than the range for ANZECC lowland rivers threshold guidance
values, though consistent with the likely high groundwater input (pH 4.8-5.63). The EC levels
are typically within range, while dissolved oxygen is typically lower, consistent with
expectations for shallow, man-made (e.g. drainage channels), low gradient and largely
stagnant surface water bodies in swamp areas.

Table 8: Characteristic surface water for the Dawson Drain catchment (from AECOM
2016)
Range pH ‘ Conductivity ‘ DO TDS Temp
Unit pH unit uS/cm % mg/L C
Min 6.15 72 5% 46 21.4
Max 7.76 804 94% 522 30.3
Median 6.38 383 50% 248 23.5
Within drain on subject land (near SW4) 6.66 383 7% 248 21.9
ANZECC - Lowland Rivers 6.5-8.0 125-2200 85-110

Additional baseline water quality data collection commenced in 2019 (where available given
low rainfall and limited surface water) and continues to be collected in accordance with this
management plan. A copy of this data is available at www.newcastlesand.com.au. A
description of the site drainage, and site drainage patterns are described in Table 9 below.
Existing surface water given the high permeabilities it is highly unlikely that any changes in
flow would be realised across the site.
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Table 9: Site Drainage and Drainage Patterns

Site drainage

The Tomago Sandbeds have high permeability, resulting in minimal surface runoff
and no defined natural drainage lines. Drainage primarily occurs through vertical
infiltration into the sand, with any ephemeral surface drainage following the natural
surface slopes.Low-Lying Areas

The areas surrounding the site are low-lying (2-3 m AHD) Holocene freshwater and
Surrounding Area estuarine swamp deposits. These areas frequently become waterlogged during high
rainfall due to shallow groundwater levels and slow percolation.

. Most accessible surface water on-site is likely an expression of groundwater, often
Groundwater Expression

created by previous man-made excavations.
Drainage Patterns

The western portion of the site theoretically drains westward, while the dominant
Western and Eastern surface drainage direction is eastward towards the swamps and flats. The gradient

Drainage from the resource area to the swamp is steep, up to 16%, while the swamp areas
have a much gentler gradient of about 0.1%.

Water from the eastern boundary flows through constructed channels to Dawsons
Drain and Fullerton Cove, with an average gradient of 0.05%.

The southeastern portion drains towards a culvert beneath Cabbage Tree Road.
This area has a 14% gradient that tapers off, with water ultimately conveyed to the
Ring Drain near Fullerton Cove.

Cabbage Tree Road has been built up during its construction, with shallow table
drains constructed partially along the northern side of the road and deeper drains
constructed partially along the southern side. The nearest culvert is located at the
eastern extent of the subject land, approximately 80 m beyond the proposed road
construction area.

Following quarrying at the site, catchments will progressively change with
Catchment 3 increasing in size with water from within the quarry footprint, draining
west and redirected southeast into Catchment 3 (i.e. Catchment 1 will drain to
Catchment 3).

Drainage

Catchment 3

Catchment 4

3.6 EXISTING GROUNDWATER

The Site is located on highly permeable Pleistocene Tomago Sandbeds (sand dunes). The
source of the water within the Tomago Sandbeds is rainfall that lands directly on the sand
surface. While a proportion of the rainfall is lost to plants and evaporation, sufficient water is
stored in the sand to provide a viable and significant source of water for ongoing extraction.
Over time rainfall landing on the sandbeds has washed out any remnants of sea salt leaving
the deep sand system full of fresh water.

A previous groundwater investigation was undertaken by RCA Australia (RCA Australia, 2015),
groundwater was encountered on the Subject Land ranging from 0.67 m below ground level
(mbgl) to 15.65 mbgl. Groundwater when at its highest is visible at or near the surface for land
below 3 m AHD. Groundwater at the Site has a low hydraulic gradient and was interpreted to
flow in a general southerly to south-easterly direction, towards Fullerton Cove (RCA Australia,
2015) from Grahamstown Dam in the north toward Fullerton Cove in the south, the
groundwater gradient within the local area is less than 0.2%.

The northern portion of the Subject Land is located within the Hunter Water Special Area,
owing to the presence of the Tomago Sandbeds and their use for a portion of the lower
Hunter’s drinking water supplies.
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The Project area and extent of extraction has been designed such that sand extraction remains
a minimum of 0.7 m above the highest predicted groundwater level, with the final landform to
be established at no less than 1 m above the highest predicted groundwater level (about 2 m
above the average level).

3.6.1 Groundwater Modelling

Numerical modelling using Modflow software was carried out by Umwelt (2015 and 2016). A
summary of the modelling is included in .

Conditions of Approval require that this be updated within two years following commencement
of operations. One of the objectives of the monitoring outlined in this document is to provide
additional data to refine the conceptual and numerical models. This process is also relevant to
the separate Maximum Extraction Depth (MED) report and is designed to allow the quarry to
adapt to changing or unexpected conditions and improved understanding of groundwater
hydrology over time.

The groundwater model for the MER assessment, originally by Umwelt in 2015-2016, was
reviewed and updated in 2022 in accordance with Commitment 8.3.8 (k). The model was
upgraded from Modflow 2000 to Modflow USG, a more recent version for simulating
groundwater flow processes. Monthly stress periods were extended until late 2021, using
similar recharge characteristics as the original design. Groundwater level targets from the 2015
Groundwater Impact Assessment were used to verify calibration resulting in minor, non-
significant changes. The model was further refined for the MER validation in 2022,
incorporating additional stress periods and rainfall data from the Williamtown BoM site up to
mid-2023, along with updated groundwater monitoring data. No changes were made to aquifer
parameters or boundary conditions.

3.6.2 Hunter Water Tomago Sand Beds Special Area

The Tomago Sandbeds catchment provides an important source of water for the Lower Hunter,
supplying up to 20% of annual consumption, and is used to supplement the Hunter dams
during times of drought or water quality issues. A significant proportion of this area is protected
land, the majority comprising formally gazetted reserves managed by the NSW National Parks
and Wildlife Service. The Tomago Sandbeds are formally gazetted as the Tomago Sandbeds
Catchment Area. Other land uses within the Tomago Sand Bed’s catchment include Defence
facilities, industrial areas, agriculture and urban areas.

3.6.3  Groundwater Level and Quality

WSS installed a network of monitoring bores on-Site outlined in Figure 5 and Figure 7.
Groundwater monitoring wells have been installed, so that monitoring can be performed
immediately up and down gradient of the main extraction areas after destruction of existing
bores as stated in the Statement of Commitments.

A bore installed within the Project Approval area by AECOM/Defence (MW239S) in February
2017 as part of the Williamtown Gap Analysis (AECOM, 2017) and Defence’s PFAS initial
investigations within the PFAS Management Area Plan (2019) has continued to be monitored
as part of EPL 21264.
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Groundwater samples were collected from existing groundwater monitoring bores installed
onsite by RCA Australia (RCA Australia, 2015) additionally since operations began WSS have
monitored the groundwater bores in line with the monitoring schedule outlined in Section 8.
The location of the groundwater bores is shown in Figure 5 and Figure 7 and results of
laboratory testing are summarised in Table 10. These results provide water monitoring data
for the quarry over time (refer to Section 8.3).

The WSS installed bores have been replaced over time. In August 2020, BH9 was superseded
by BH9A and in August 2022, BH1 and BH12 were superseded with BH1A and BH12A.

Logger data collected from BH2, BH4, BH11 and MW239S between 2020-2025 shows that
short-term exceedances of the Maximum Predicted Groundwater Level (MPGL) have occurred
exclusively during periods of extreme regional rainfall (80—95th percentile years).

Hydrogeological assessment confirms these exceedances are climate-driven, occur in
topographically constrained or poorly drained areas, and are unrelated to quarry excavation.
Groundwater levels across operational sectors remain compliant with SSD-6125 requirements,
with rapid recession below the MPGL following the return to average rainfall. Current
management measures under TARP 3 remain appropriate.

Table 10: Groundwater data (RCA 2015)
J— Cond;é:tivity Ch(lg:')ide T;t:;:;a sl(;;;;h;)te Sc;ﬂial;m A’(;es';i"
(filtered)
Units (m AHD) | (m AHD) | pH unit pS/cm mg/L | mg/L mg/L mg/L mg/L
BH1 8.21 2.87 5.63 127.9 21 <0.1 <2 11 <0.001
BH1A2 8.98 5.034 - - - - - - -
BH2 7.40 2.3 5.10 130.7 20 2.3 <2 13 <0.001
BH3 7.03 1.85 5.50 112.5 15 14 <2 8.8 <0.001
BH4 2.81 1.54 5.51 150.3 24 0.57 <2 17 <0.001
BH5 6.76 1.71 5.20 240.5 52 <0.1 4.7 26 <0.001
BH6 3.01 2.09 5.36 266.2 48 <0.1 5.6 25 <0.001
BH7 2.60 1.54 5.58 145.2 22 <0.01 <2 16 <0.001
BH8 3.28 1.62 5.22 252.2 57 <0.1 2.0 28 0.005
BH9 17.07 1.59 4.85 103.0 18 0.54 3.7 9.8 <0.001
BHO9A" 10.25 1.347 4.97 266 38 - 41 35 <0.001
BH10 6.09 3.01 4.81 236.2 60 <0.05 <2 28 <0.001
BH11 6.02 3.64 4.89 131.0 27 <0.01 <2 15 <0.001
BH12 8.06 2.09 5.17 166.4 34 <0.01 <2 19 <0.001
BH12A2 5.62 2.291 - - - - - - -
MW239S | 3.09 - 4.9 410 - - - - -
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Water
Level * H Conductivity Chloride | Nitrate Sulphate Sodium
(Feb P EC (C) (asN) (asS) (Na)

2015)

Arsenic
(As)
(filtered)

Ground

Analysis = Surface
RL

* for the purpose of comparison, the quarry final land form (i.e. 1m above maximum groundwater) will range from
approximately 3.75 m AHD in the south to 5.25 m AHD in the north. Around the area of the intersection, Cabbage
Tree Road is approximately 3.1 m AHD and houses south of Cabbage Tree Road are built on a level of
approximately 2.6 m AHD.

"New borehole installed August 2020 to replace BH9. Groundwater data from September 2020.

2New boreholes installed August 2022 to replace BH1 and BH12. Groundwater data from September 2022.

3.7 EXISTING PFAS DATA

Analysis of soil, surface water and groundwater from across the subject land have been
sampled and analysed for the presence of PFAS. A summary of results over time is outlined
below.

e During the EIS assessment process, PFAS was not detected. A summary of the results
of PFAS testing within the Project Area and Subject Lands is provided within December
2017 PFAS Response Paper (Kleinfelder 2017)

o The Groundwater Assessment, Cabbage Tree Road, Williamtown (RCA, June
2016) study included the collection of groundwater samples from three bores on
the north-eastern side of the subject land for analysis of PFAS. PFAS were not
detected in the samples.

o Per- and Poly-fluorinated Alkyl Substances Assessment (Kleinfelder, February
2017). This study involved the laboratory analysis of 16 soil samples for PFAS
from nine locations across the Project Area. Samples analysed were collected
from multiple depths and from both the overlying topsoil, if present, and underlying
dune sands to be quarried. PFAS were not detected in any of the soil samples
submitted for analysis.

o Groundwater sampling for Per- and Poly-fluorinated Alkyl Substances (Kleinfelder,
June 2017). This study included the collection and analysis of one surface water
and four groundwater samples from the southern portion of the study area for
PFAS analysis. PFAS were not detected in the samples.

e After 5 years of operation, the PFAS Annual Risk Review (Kleinfelder, 2023)
concluded that 92% of all surface water samples and 98.7% of all groundwater
samples have been reported below the laboratory limit of reporting since sampling
commenced in February 2019.

In addition, surrounding the project area within a 1 km buffer of the quarry AECOM in 2017
have presented results for 33 locations (in addition to the 17 locations collected on the Subject
Land by WSS). Within this area PFOA was not detected in any of the samples analysed.
Concentrations of the sum of PFOS and perfluorohexane sulfonate (PFHxS) within the 1 km
buffer zone of the quarry are shown within Table 6 and Figure 5. The areas of highest recorded
PFAS contamination are located down gradient and approximately 1,600 m east of the Project
Area with concentrations above 50 pg/L.

Additional publications surrounding the site, relating to the Defence PFAS are presented at:
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https://www.defence.gov.au/Environment/PFAS/Williamtown/publications.asp.

The NSW Government information relating to PFAS at Williamtown more generally can be
found at:

https://www.epa.nsw.gov.au/working-together/community-engagement/community-
news/raaf-williamtown-contamination.

Table 11: AECOM 2017 within 1 km of the quarry as part of the Defence PFAS
investigations.

Not Detected
Below Limit of Reporting Detected Detected

(LOR) (>LOR to 0.07 ug/L) (0.07 ug/L to 10 ug/L)
(<0.001 pg/L)

1 shallow groundwater

Groundwater . 0.03 ug/L .
- 10 locations Deeper groundwater in the Nil
(11 locations) .
same location less than
LOR.

Residential Water
(bores and tanks) 21 locations 4 locations 1 location
(21 locations)

Surface Water 1 location Nil Nil
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All PFAS detections monitored by the site have been detected at low levels and are sporadic
in nature but appear consistent with that observed in the RAAF PFAS Investigation zone for
this area. These results are summarised in Table 12. below. Concentrations of PFAS in
groundwater have generally been below the laboratory LOR throughout the 2023 monitoring
program, except for BH4. PFAS compound 6:2 FTS was identified at BH4 in May 2023 at
concentration of 0.05 pg/L. Concentrations of PFAS in surface waters were all below the LOR
for the whole of 2023. Since sampling began at the wash plant in August 2021, PFAS has
been detected in both wash plant water (WPW) and wash plant fines (WPF), albeit below the
site-specific trigger values.

Table 12: Summary of PFAS results from monitoring 2023 (Kleinfelder, 2024) against
HEPA NEMP Guideline’

Detected
Concentration
Range Locations
(Surface

HEPA NEMP Detected
2020 99% level 1 NEMP Concentration
. 2020 Drinking
of protection in Range

freshwater WL (Groundwater)

Analyte

Concentrations
reported above
0.07 <0.01 <0.01-0.05 LOR in
2019 at SW4
2023 in WPW

Detected within
WPW under LOR

Concentrations
reported above
PFDS pg/Ll | 0.02 - - <0.02-0.02 <0.02 LOR in historical
data
2019 at BH4
Concentrations
reported above
pg/L | 0.01 - 0.07 <0.01 <0.01-0.07 LOR in:
2019 at SW4
2023 at WPW
Concentrations
reported above
LOR at 6:2FTS
in:

0.01 - - <0.01-0.19 <0.01-0.07 2020 BH9
2021 BH4
2022 BH4 and
BH12
2023 BH4

0.00023

PFOS | gl | 0.01 | i h Ry

PFOA | pg/L | 0.02 19 0.56 <0.02 <0.02

Sum of
PFHxS
and
PFOS

Sum of
Pras | ML

Note: At the time of the investigation the PFAS NEPM Guideline Version 2.0 (HEPA NEMP, 2020) was valid. This
guideline was recently updated on 4 March 2025. This guideline will be used as reference during
assessments/investigations moving forward.

3.71 Health Advice Relating to PFAS

The site is partially located within the NSW EPA's "Broader Management Zone" of the
Williamtown Management Area, relating to PFAS identification from nearby sources such as
the RAAF Williamtown and Newcastle Airport. The EPA's guidelines advise (July 2021) against
using groundwater, bore water, or surface water for drinking, cooking, or recreational purposes
and recommend avoiding home-grown food consumption in the area. Additionally, studies
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(HRA, 2017) commissioned by the Department of Defence classified the site within Risk Zone
C, where potential PFAS exposure is considered low and acceptable under specific conditions,
such as drinking groundwater only if PFAS concentrations do not exceed set guidelines.
However, the quarry primarily uses reticulated town water, and none of the risk management
measures related to PFAS exposure (such as avoiding home-grown food or locally sourced
seafood) are relevant to the quarry’s construction and operations. Proper occupational health
and safety practices ensure safe management of any potential exposure to PFAS during
excavation activities.
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4. SITE WATER BALANCE

41 WATER SOURCES

There are two sources of water on site:

o Rainwater is captured from the workshop and office roofed area and reused for dust
suppression and/or ablutions. Based on an approximate roof area of 380m?, with
average rainfall, this would be expected to generate 335 kL per annum (accounting for
80% capture).

¢ Reticulated potable water supplied by Hunter Water Corporation (HWC) is connected
to the main line located adjacent to Cabbage Tree Road and supply all remaining water.
Water sourced from the HWC network is fitted with a carbon filter (or similar) to reduce
the presence of chemicals within the potable water used onsite. Based on construction
to operations from 2019 to 2023 the site has, on average, used as expected usage of
the estimated HWC network forecast.

411 Water Access License Considerations

Construction activities at the site have now concluded, and the quarry is in its operational
phase. No groundwater is extracted or used for any operational purpose. The quarry has been
designed to avoid groundwater interception altogether, with strict adherence to maximum
extraction depths and implementation of a Trigger Action Response Plan (TARP) based on
groundwater level monitoring. As a result, groundwater access is not required, and a Water
Access Licence (WAL) under the Water Management Act 2000 is not applicable.

Surface water take is limited exclusively to the capture of rainwater from the roof of a small
site office (approximately 380 m2), which is used for domestic purposes such as toilet flushing
and for small-scale dust suppression. As this water is harvested from a building rooftop and
used onsite, it is exempt from WAL requirements under current NSW water licensing
exemptions for rainwater harvesting from buildings, as outlined in Schedule 2 of the Water
Management (General) Regulation 2018.

No other surface water is captured or used on site. The quarry does not contain any water
storage dams or drainage infrastructure designed to retain or harvest surface runoff. Given the
highly permeable sandy substrate that characterises the site, rainfall rapidly infiltrates into the
ground, and runoff generation is negligible. Therefore, no interception or use of surface water
from land-based rainfall occurs, and a WAL is not required in this regard.

4.2 WATER USAGE

Water usage onsite will consist of the following key aspects:

Site facilities (drinking, cleaning, ablutions).

Processing of sand within the wash plant.

Dust suppression (gravel roads, stockpiles, un-stabilised batters).

Revegetation (occasional tube stock watering following planting, pending rainfall).
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421 Site Facilities

Site Facilities require potable water to supply the onsite office and ablution facilities. This is
expected to be less than 1.5 kL/day, (based on 150 L per person for 10 people) and will be
drawn from rainwater collection (for ablutions only), supplemented by HWC'’s reticulated water
supply for the potable component. The use of water will be kept to a minimum utilising water
saving strategies wherever possible including:

e Leaking taps will be fixed quickly after identification.

e Where feasible, pipework will be insulated, or the hot water boilers located close to
taps to avoid wasting water while waiting for hot water to flow through.

e Water efficient toilets will be installed and maintained these to minimise leaks.

e Use collected rainwater for toilet flushing, cleaning or dust suppression.

This will also aid reducing the volume of offsite water transfer (i.e. pumped septic).

4.2.2 The Wash Plant

Considerable effort in wash plant design and stockpile areas within the new wash plant intends
to reduce water usage to levels consistent with expectations from the EIS.

The wash plant uses water to separate the fine silts and organic particles from the sand
creating a product more suitable for concrete applications. Aside from evaporation, the wash
plant system is effectively a closed system with the exception of two primary water losses
described in Table 13 below. Water use and water recovery are also covered.

Table 13: Wash Plant Water Processes and Management

Wash Plant Aspect Description

Water Loss ® Increases in moisture content of product sand (estimated to be a net 2-3%),
that incidentally reduces the need for dust suppression on the stockpile.
Water in excess of the field capacity of the sand drains to a sump for recovery.

® Silts and fines are removed from the system as a slurry due to handling
requirements, if placed directly on batters this reduces dust suppression
water use, if placed on stockpile pad, excess water drains to a sump for
recovery.

Water Use e  Approx. 81 m3 per day of water use (i.e. 81 kL/day for 1500 tonnes).

®  Annually, if processing approx. 60% of the product (i.e. 318,000 tonnes), this
equates to 17.2 ML per annum, or about 60% of the estimated peak water
usage and 7 ML above the 10.2 ML estimated for batter and stockpile dust
suppression.

Water Recovery e Refining the wash process to minimise the volume or extent of washing
undertaken based on the need to meet the required product specifications.
This has the potential to reduce water lost in both product and fines removal.

® Enclosing the water tanks where feasible will reduce evaporation of the fresh
and process water storages.

® Inclusion of suitable coagulant and flocculant to improve fines removal and
associated water recovery.

® Regular visual leak monitoring and inspection of tank and pipeline condition.
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423

Dust Suppression

Management of dust onsite and consequential reduction in required dust suppression will

include the following key controls:

4.2.3.1

Construction activities at the site have now concluded, and the quarry is in its
operational phase. No groundwater is extracted or used for any operational purpose.
The quarry has been designed to avoid groundwater interception altogether, with strict
adherence to maximum extraction depths and implementation of a Trigger Action
Response Plan (TARP) based on groundwater level monitoring. As a result,
groundwater access is not required, and a Water Access Licence (WAL) under the
Water Management Act 2000 is not applicable.

Surface water take is limited exclusively to the capture of rainwater from the roof of a
small site office (approximately 380 m?), which is used for domestic purposes such as
toilet flushing and for small-scale dust suppression. As this water is harvested from a
building rooftop and used onsite, it is exempt from WAL requirements under current
NSW water licensing exemptions for rainwater harvesting from buildings, as outlined
in Schedule 2 of the Water Management (General) Regulation 2018.

No other surface water is captured or used on site. The quarry does not contain any
water storage dams or drainage infrastructure designed to retain or harvest surface
runoff. Given the highly permeable sandy substrate that characterises the site, rainfall
rapidly infiltrates into the ground, and runoff generation is negligible. Therefore, no
interception or use of surface water from land-based rainfall occurs, and a WAL is not
required in this regard.

Reducing water use for dust suppression

Opportunities to minimise usage of potable water will be investigated during quarrying
operations. The primary likely source of dust (and required dust suppression) for the project is
wheel generated dust from unsealed roads, followed by stockpile dust suppression.

Newcastle Sand reviews annual water consumption and opportunities to minimise water use
for dust suppression as per SSD-6125 and provide a brief justification for or against their
application in the following period. Methods of further reduction may include:

Polymer dust suppressants. Indicatively these can reduce water consumption by 75%,
this reduces peak water usage from 125 kL/day to 31.25 kL/day. Evaluation of suitable
dust suppressants will be subject to agreement by HWC to ensure usage within the
Tomago Sand Beds without adverse impact.

Bitumen sealing of the spine road through to the southern boundary of the northern
resource area boundary will be completed when the processing area moves to the
Northern Resource Area, prior to customer haulage trucks (i.e. road registered trucks)
needing to travel to the Northern Resource Area.

The following aspects have been investigated for minimising water use:

More frequent sweeping of bitumen sealed surfaces is minimising the extent of dust
suppression required, however, this is also resulting in increased friction for truck tyres
and degradation of the sealed surface.

Polymer dust suppressants or stockpile and roadway suppression were investigated
with the following conclusion:
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o Two dust suppressants were investigated, one designed to effectively coat
particles to minimise lift off, the second a skin intended for static stockpile
protection.

o Cost is prohibitively high relative to water use, or planting, economies may be
warranted where the use of the polymers is minimising equipment hire in
conjunction with water costs.

o The frequency of application, and therefore the amount of polymer dust
suppressants required is likely to be higher than typical applications due to the
mobile and shifting nature of the sand.

Polymer dust suppressants are recommended for further investigation (in conjunction with
HWC) as an additive to the gravel road, this would be expected during extraction within Sectors
resource sectors 4 to 7. These polymers may be used in place of bitumen sealing, where water
demand needs to be further reduced relative to the EIS estimates.

4.2.4 Revegetation

Water required to support revegetation onsite will vary significantly by year, seed stock
germination rates and prevailing weather conditions around the time of planting. Planting will
be undertaken to avoid extreme hot weather periods to maximise success and minimise
watering requirements. For the purpose of estimating maximum water use, assuming 1/3 of all
revegetation required establishment watering (if five events each of 10 L of water per plant),
this would equate to an average of less than 3kL per day. However, tubestock planting is likely
to occur in 2-3 campaigns per year, each of less than 300 kL, and is likely to be planned where
rainfall minimises the extent of watering required.

4.2.5 Water Usage Summary

Water usage assumptions are detailed in the sections below. Table 14 provides a summary of
the predicted water usage. However, water usage from 2022 onward is generally above that
predicted within the EIS, with 31.2ML being used in 2023. The EIS does not account for the
additional consumption in wash plant commissioning or additional washed sand demand to
market and feed quality. It is feasible that the long-term average will be closer to the predicted
EIS volume.

Table 14: Water Use Summary

During the worst-case years of production (longest extent of gravel road - e.g. part yr 4, yr 5 and part

yr 6), water usage expected:

Site facilities 1.5 kL/day, 312 days per year — 0.47 ML/year.

Wash plant 81 kL/day / 1500 tonnes (approx. 212 days per year), a portion of this water satisfies
the requirement for dust suppression — 17.2ML/year.

Dust suppression 125 kL/day, 226 days per year (accounting for rainfall) — 28.25 ML (less water already
applied associated with the wash plant).

Revegetation 300 kL in three separate campaigns — 0.9 ML.
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During the worst-case years of production (longest extent of gravel road - e.g. part yr 4, yr 5 and part

yr 6), water usage expected:

Total 29.65 ML/yr, of which 29.2 ML would be drawn from the HWC network.

During a typical year, where the length of gravel road is reduced (e.g. yrs 1, 2, 3, part yr 4, part yr 6, 7,
8), usage is expected:

Site facilities 1.5 kL/day, 312 days per year — 0.47 ML per year.

Wash plant 81 kL/day / 1500 tonnes (approx. 212 days per year), a portion of this water satisfies
the requirement for dust suppression — 17.2ML/year.

Dust suppression 42 kL/day, 226 days per year (accounting for rainfall) — 9.4 ML (less water already
applied associated with the wash plant)

Revegetation 300 kL in only one campaign — 0.3 ML per year.

Total 17.9 ML/yr, of which 17.4 ML would be drawn from the HWC network.

4.3 OFFSITE WATER TRANSFER

The transfer of water offsite will be kept to a minimum by using water saving devices in the
ablution facilities and site office.

Water will be transferred offsite as follows, at an estimated 50 kL per annum:

e All grey and black water generated in the site office, workshop and ablution facilities
will be collected in a suitably sized tank (approximately 10 kL) and removed by tanker
approximately every 7-10 working days (based on the usage identified in Section 4.2).
Operations use approximately 4,000L and are disposed offsite each month, as such
annual offsite transfer of septic waste is approximately 48 kL.

¢ Incidental rainwater from bunded areas (e.g. fuel storage areas) is stored in sumps
and removed by tanker. An estimate of 2 kL is provided, however, largely due to the
covered location of fill point.

Where product sand increases in moisture content relative to the insitu moisture content,
additional water will be transferred offsite within the product sand. This volume of water is
highly variable due to various factors (e.g. rainfall, evaporation, product type, stockpiling
duration etc). For the purpose of the water balance, this is estimated at 3% of the washed
product sand tonnage. At maximum production, based on 60% being washed, this would be
estimated at 9.5ML being transferred offsite in Product Sand.

Other water is lost from the site through the following more variable factors:

e Infiltration through sand.
e Soak drains from paved areas.
e Evaporation.

Stormwater collected in the resource areas will be allowed to freely infiltrate through the sands
into the groundwater. The bitumen roadway will be shaped such that water sheds to broad
table drains that will allow stormwater to infiltrate into the ground.
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44 WATER BALANCE REPORTING

The following reporting will be completed and included within the Annual Environmental
Management Report (AEMR) relating to the site water balance:

Total volume of water drawn from the HWC network.

Volume of water from the HWC network added to the Wash Plant.

Volume of water transferred from site (e.g. septic / bunded water capture).

Comparison with estimated water use (Section 4.2), with following actions:

o Where water use, with the inclusion of the wash plant, exceeds 27 ML/annum,
additional bitumen sealing of gravel roads will be undertaken to reduce dust
suppression water usage.

o Where more than 20% above estimated maximum, review water usage areas and
investigate methods to minimise usage where feasible.

e Annual water usage should be recorded within Appendix 4.
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5. SURFACE WATER MANAGEMENT

5.1 SURFACE WATER MANAGEMENT SYSTEM

5.1.1 Clean water diversion system

For the purposes of this plan, “clean water” is defined as surface water falling outside the
disturbance area of the quarry. Rain collected by the roofs of the workshop and office building
is also clean water and is captured and stored in a rainwater tank for re-use.

As the quarry extent typically extends to the topographic high of the landscape, and runoff
volumes into the quarry site are expected to be negligible on account of permeable sands, no
clean water diversions will be required or installed around the perimeter of the site.

Where access roads extend through largely undisturbed areas of the quarry, the access road
will incorporate drainage swales to avoid potential for clean water crossing road surfaces.

5.1.2 Dirty water management system

For the purposes of this plan, “dirty water” is defined as surface water falling within the
disturbance area of the quarry. The dirty water management system comprises two core
management streams grouped based on the risk and type of likely contaminants:

1. Quarry disturbance areas and roads comprising of:

a. Dirty water generated from runoff from exposed quarrying areas. Potential
contaminants largely restricted to an increase in sediments (e.g. fine sand, silts
and organic matter carried by surface water). Very low potential for isolated spills
due to equipment failure. Key controls for this aspect are:

i. Erosion prevention.

ii. Infiltration and sedimentation controls.

iii. Spill kits maintained and staff trained on use are accessible on plant and

equipment.

b. Dirty water generated from runoff from access roads (bitumen and gravel).
Potential contaminants are similar to the above, with slightly increased potential
for hydrocarbon contaminants (on account of vehicle frequency), weeds, and
increased volume of water due to the reduced infiltration, consistent with
contaminants from other private and public roads in the catchment. Key controls
for this aspect are:

i. Spill kits maintained and staff trained on use are accessible on plant and
equipment. This control is likely to be considerably higher than controls used for
general vehicle and equipment use across the sand beds.

ii. Infiltration and sedimentation controls.

iii. Focused weed management along access roads.

2. Wash Plant System

a. The Wash Plant uses water to separate the naturally occurring fine silts, sands
and organics from the product sand. As a result the process water becomes
progressively more concentrated with fine silts, sands organics requiring treatment
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to reduce suspended fines in the process water. The wash plant water and wash
plant fines are monitored in regular intervals throughout each year. The
management of the dirty water will be via one or a combination of the following:
i.  Automated injection of drinking-water-grade coagulant and flocculant at the
following estimated dosage rate and adjusted as needed based on field results:
o Positively-charged polymer coagulant (such as polyDADMAC) at 2 parts
per million (ppm).
o Negatively-charged coagulant at a rate of approximately 6 parts per
thousand (6ppt).

ii. Using six holding tanks allows enough settling time for sufficient natural

settlement of fines and recovery of water for processing.

iii. Spray application of semi concentrated fines on batters and rehabilitation areas.

iv. Transfer of thickened material blend with landscape sand on the landscape

sand stockpile area.

b. Product Stockpile Pad, will be similar to that already used with improved
directional drainage to a shallow sump for recovery of the water and feed back
into the system.

c. Landscape sand stockpile pad is similar to proposed product stockpile pad with
improved directional drainage to a shallow sump for recovery of the water and
feed back into the system. The fines are pumped as a slurry to a bed of landscape
sand that will filter the fines and enable blending of the fines with the sand.

3. Storage and core operational areas:

a. Dirty water generated from the office area and adjoining site compound. This area
consists offices, ablutions management, vehicle and equipment parking. While
this area includes clean water associated with runoff from roof areas,
contaminants from this are likely to include increased potential for nutrients,
hydrocarbons, infiltration, metals and sediment controls. Key controls for this area
are:

i. Positioning the office area outside the Hunter Water Special Area.

ii. Capture of roofed area runoff in water tanks for re-use within onsite ablutions

and dust suppression.

iii. Infiltration and sedimentation controls.

iv. Septic pump out system for the capture and storage of ablutions with periodic

removal by a licensed contractor.

V. Hydrocarbon controls.

b. Dirty water generated from areas used for fuel storage, fuel filling and the
workshop area. Contaminants from this are likely to include increased potential for
hydrocarbons and metals. Key controls for this aspect are:

i. Positioning the workshop area outside the Hunter Water Special Area.

ii. Implementing hydrocarbon control procedures.

iii. Covering of fuel storage areas to minimise water volumes.

iv. Impervious bunding of work areas to retain spills and prevent water ingress.

V. Impervious Lined sumps to retain spills for pump out to licenced offsite disposal

area by a licenced contractor.

51.21 Hydrocarbon Controls

Hydrocarbons are an essential input to the Quarry for the operation of trucks, machinery and
equipment. To minimise the contaminant risks the following hydrocarbon use controls will be
implemented for all areas:
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Spill kits will be kept at plant areas and site machinery.
Training of site personnel on use of spill kits.

e Inductions for operators and visitors including awareness of need to manage and
report spills to the Quarry Manager.

The above controls are applicable for the whole site. The use of the above controls are likely
to provide a higher level of protection for minimising hydrocarbon contamination risks than the
majority of activities occurring across the broader Tomago Sand Beds (e.g. commercial and
residential properties, gravel and bitumen local roads and high volume public roads).

As part of the general operating of the site the following locations will be utilised for the storage
of hydrocarbons in Table 15 below.

Table 15: Hydrocarbon Management and Controls

Aspect Description

Diesel fuel tank

Located in the Workshop area and is the primary fuel store for the site operations.
This is located outside the Hunter Water Special Area.
Bunded above ground with regular monitoring for leaks

Workshop

Hold minor quantities of chemicals used for the maintenance of site plant
Holds diesel tank in bunded area with fuel log, MSDS and spill kit

Mobile diesel fuel
tanker / trailer

Used to take fuel to the tracked plant for fuelling in the current extraction area,
where refuelling is undertaken over relocatable bunds.

Spill kits available

Possible fuel associated with emergency generators may be stored onsite. All
flammable and combustible liquids used on site must comply with the requirements
of AS1940: 2017.

Extraction /
Processing Area

The processing area will move around the site depending on the extraction area
currently being used. The processing area will include a bunded parking area for
the overnight parking of the bulldozer / tracked machinery (where at a distance
from workshop).

If diesel generators are required they will be located within a fenced bunded area
and they will include a double skinned self-bunded diesel storage tank and be
refuelled as required within suitable impervious bunding.

Plant Equipment

Other plant equipment utilised on site will be removed outside of the Tomago
Sandbeds Special Area for overnight storage and re-fuelling. This plant equipment
will be returned to the Office and Workshop Compound area on conclusion of
operations each day and will be stored within fenced area with CCTV and back to
base security at the Office and Worksop area located outside the Special Area.
Including:

Pneumatic tyred loaders (2x full time).

Dump Trucks (campaign usage as required for extraction area 7C).

Sales truck (Daily).

Trailer mounted diesel generator (where used for emergency power supply).
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Description

Machinery o Dozers and excavators (tracked plant) will be utilised on site and will be stored and
refuelled on a bunded and lined hard stand area where located within the Hunter
Water Special Area.

5.1.3  Water storages

The primary water source is from the HWC mains water supply.

To supply water to the wash plant, incoming water from the HWC network will be fitted with a
carbon filter (or similar) to reduce the presence of chemicals within the water used onsite. The
filtered water will be fed from the mains network to a series of water storage tanks onsite, up
to 50KL per tank in capacity containing approximately 300,000 L in total.

Beyond the wash plant water storage system the additional tanks and water storages located
onsite are:

e Rainwater tank to cater for rainfall collected from office and workshop roofs.

e Septic tank for collection and retention of effluent from office facilities and ablutions.
20 kL header tank for HWC network water storage (provides non-mains dependent
water source and improves refill times of water carts when required onsite).

Given the site is located on sandy soils, with restrictions on access or proximity to groundwater
no designated water storages are proposed or required for the operation of the quarry.

5.2 SOIL, EROSION AND SEDIMENT CONTROLS

5.21 Objective of soil, erosion and sediment controls

The objective of soil, erosion and sediment control and management is to:

e Minimise the land disturbance activities by phasing the works combined with
rehabilitation.

e Minimise topsoil movement to allow soils to stabilise with vegetation during
rehabilitation.

e Avoid sedimentation from Project Area into adjoining vegetation and the biodiversity
offset areas.
Minimise offsite transport of suspended sediment.
Limit edge effects from changes in water quality and sedimentation runoff from the
Project Area.

e Provide for the classification and management of any potentially contaminated sands
(e.g. discoloured or odorous).

5.2.2 Soil, Erosion and Sediment Controls

There are two key elements to effective erosion and sediment control:
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Minimising the extent of erosion.
Managing eroded soils to avoid impacts on receiving environment.

These controls are detailed within Section 7 and summarised below:

5.2.2.1

Design Specifications

Erosion and sediment controls for the development will be split into two components in general
accordance with Landcom’s Managing Urban Stormwater: Soils and Construction, Volume 1

(2004):

5.2.2.2

Construction of the intersection, workshop and office areas. These areas will be
managed consistent with the standard urban development construction controls within
with the following key parameters:
o 10 year 2 hour storm event.
o 85" percentile design storm event (note low lying areas near road are expected to
have a higher clay content).
o Avoid excavation where possible below the permissible floor level of 0.7m above
highest groundwater table.
o No dams or basins that have a base less than 0.7m above highest groundwater
table.
Operational controls will be generally based on Blue Book Volume 2E - Mines and
Quarries for sandy soils. Operational activities comprise all activities outside the above
construction areas and will include the following specifications:
o Activities with a duration of less than 6 months (small resource sectors):
— Temporary erosion controls: 5 year ARI.
— Temporary sediment controls: 5 year ARI.
— Sediment Basin (Type C): 1 Year for quality, spillway 20 years.
o Activities with a duration of than 6-12 months (larger resource areas):
— Temporary erosion controls: 5 year ARI.
— Temporary sediment controls: 5 year ARI.
— Sediment Basin (Type C): 1 Year for quality, spillway 20 years.
o Activities with a duration of than more than 3 years (central spine road and office
and workshop area):
— Temporary erosion controls: 20 year ARI.
— Temporary sediment controls: 20 year ARI.
— Sediment Basin (Type C): 2 Year for quality, spillway 100 years.
o Avoid excavation where possible below the permissible floor level of 0.7m above
highest groundwater table.
o No dams or basins that have a base less than 0.7m above highest groundwater
table.

Site Specifications and Sizing

As the site is located on highly permeable sands, negligible runoff is expected. Permeability
for the site is characterised below:

Vertical infiltration rates in the sandy soils within the area, vary from an initial 83.6
mm/hour to a minimum of 25 mm/hour (ARR 2016 Table 5.3.11). Umwelt, (October
2016) reported observations of over 100 mm/hour within similar sand dune systems.
For perspective the highest intensity 1% annual exceedance probability (AEP) occurs
in a 1 hour storm with an intensity of 92.4 mm/hour decreasing to a 1% AEP 5 day
event with intensity of 3.72 mm/hour.
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Methodology for sizing stormwater containment is characterised below:

5.2.2.3

Given the numerous changing catchments within the site as quarrying progresses,
sediment control will be progressively accommodated within into the daily operations
and final landform. Over a 1 ha disturbance area, up to 355 m? of basin storage would
be required to satisfy storage requirements for sensitive environments as per Volume
2E Mines and Quarries. This volume will be adequately managed through providing
low areas 150 mm or more deep over 2400 m? per hectare or roughly one quarter of
the extraction area. Given the high infiltration rates and the rehabilitation that includes
ripping of the floor area and placement of woody debris, this is considered likely to
more than adequately cater for the required storage.

Processing areas are approximately 5,000 m?, accounting for some compaction of the
area and reduced infiltration, a basin settling area of approximately 240 m? is required
to meet the requirements of Volume 2E. This would equate to providing an area that
is at least 150 mm deep over an area of 1,600 m? down gradient (south) of the
processing area.

Standard practice for basin sizing is to adopt the 85" percentile, 5 day rainfall depth
for sensitive environments with longer duration, this has a total rainfall depth of 43.6
mm.

Impervious hard stand area within the southern resource area is 8500 m?, using the
requirements from Volume 2E Mines and Quarries this requires an estimated 490 m3
of basin storage. Given the limitations of creating basins on the site due to depth
restrictions, this storage area will be accounted for within the road side table drains
and infiltration zones, with incorporating check dams.

Given the likely infiltration rates onsite, there would be expected to be negligible runoff.

Erosion Controls

Key erosion controls implemented onsite will include:

5224

Minimising disturbance area.

Applying suitable stabilisation on temporary exposed batters, such as standard
rehabilitation (e.g. logs and topsoil), geotextile, spray polymer, hydroseeding,
hydromulch or mulch. The adopted method will be relevant to the duration of exposure
and need to minimise contamination of sand resources.

Topsoil stockpiles where required (to establish extraction areas) will have a maximum
batter slope of 2:1 and maximum height of 2 m. These stockpiles should be protected
from erosion consistent with the temporary batters.

Progressive rehabilitation in accordance with the Biodiversity and Landscape
Rehabilitation Plan. Rehabilitation includes placement of woody debris to provide
catches for both wind-blown and water eroded sand/ soil.

Sedimentation Controls

Site has sedimentation controls with suitable swales and infiltration areas containing silt which
is removed regularly. Key sedimentation controls to be implemented onsite are outline in Table
16 below. Refer to Figure 5 and Appendix 4 for details of typical controls.
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Table 16:

Sediment Controls

Control Description

Sediment Fences

Installation of sediment fences around excavation areas, doubling as frog exclusion
fences.

Depression and
Building

Excavation creates depressions to collect and infiltrate runoff. If no depression occurs,
a 300mm high temporary bund will be installed.

Road

The spine road between the weighbridge and Cabbage Tree Road is crowned to direct
water off the road into roadside drains and adjoining extraction areas. The previously
proposed 10m long, 0.6m high drive-over bund was found unfeasible due to RMS
acceleration requirements.

Drive over Bund

10m long, 0.6m high drive-over bunds installed to separate resource areas and
encourage infiltration into shallow roadside table drains. Locations include:

On the bitumen road within Sector 2 at the northern side of the Southern Resource
Area.

On the northern end of the bitumen-sealed road at the southern side of the Northern
Resource, within Sector 3. A shaker grid or coarse ballast transition will be installed to
minimize loose rock entering the sealed surface.

Crowning Profile for
Roads

Roads constructed with a crowning profile to sheet stormwater into shallow roadside
table drains, with mitre drains regularly spaced within the resource area.

Loamy Product
Stockpile Bund

A low, driveable bund (approximately 300mm) to be installed around the loamy product
stockpile to contain silt and organic material within the material process area, if wash
or transfer of material occurs.

Sediment Fences
for Topsoil Products

Sediment fences installed around the downgradient boundary of all topsoil stockpiles
to contain sediment.

Hard Stand and Car
Park Drainage

Wide shallow table drains installed around the perimeter of hard stand and car park
areas near the workshop and office to encourage infiltration.

Table Drain
Specifications

Table drains have batters of 1V:3H, a base width of up to 2.4m, and a depth of less
than 0.3m (assuming the road level is 1m above maximum groundwater).

Check Dams

Jute/coir log, rock, or sandbag check dams (up to 150mm high) installed within table
drains at 50m intervals. Jute/coir logs, with a 2-4 year operational life, will be used in
shorter-term locations to minimize replacement frequency. Longitudinal slope of the
road and final landform is <0.5%.
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5.3 CONTINGENCY PLANNING

EPL 21264 requires the development of a Pollution Incident Response Management Plan
(PRIMP) to manage potential risks of the project to the environment and community. This
PRIMP is available at www.newcastlesand.com.au and is required to be reviewed annually

and updated as required under the conditions of the EPL.

Table 17 outlines the contingency plan for the quarry in relation to water management. Where
an event occurs that causes or threatens to cause material harm to the environment notification
of the DPHI and EPA is required consistent with Section 7.14 and the EPL.

Table 17: Contingency plan for potential impacts on water management

Item Outcome Trigger Response

Surface and groundwater quality | Water monitoring program in Section 8,
1 adjacent to the quarry are identifies an exceedance of trigger Refer to Section 8.6.4
protected from quarrying impacts. | values as per Section 8.6.

. . Water laden with sediment / sands Review implementation
Protection of surrounding
. leave the boundary of the quarry and of management
2 vegetation from change due to L
. . vegetation is affected due to the controls and refer to
increased sediment runoff. .
change. Section 7.14.

No incidental extraction of Water level monitoring detects

. . groundwater levels are approaching Refer to Maximum
groundwater during quarrying or . . .
3 . trigger levels for the permitted quarry Extraction Depth
a final land form that pools .
floor level as per the Maximum Management Plan.

groundwater. Extraction Depth Management Plan.

PFAS monitoring within wash plant
water detects PFAS above trigger
values within wash plant water or
sediments.

No contamination of sand from
4 PFAS contaminated water or
spreading of PFAS on the site.

Refer to Section 5.3.1

5.3.1 PFAS in Feed Water and Sediments

Sampling undertaken of soil and water prior to commencing quarrying activities onsite
demonstrated PFAS was not present within the sand or majority of groundwater or surface
waters that occur onsite as per the EIS assessment. PFAS has been detected in surface and
groundwaters in some locations surrounding the site, but all occur below the level of extraction
(refer to Section 3.7). However, to provide increased confidence in PFAS levels onsite and
ensure PFAS is not unknowingly spread across the site or within the products, additional PFAS
sampling is undertaken of the wash plant water and wash plant sediments (fines) monthly and
reviewed annually as part of the annual review and development consent requirements.

PFAS chemicals, if present within this system would be expected to be more prominently
retained within the water and sediments with higher organic content, especially within a
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saturated environment (Brusseau et.al, 2018) as present in the wash plant. As such, if present
in the system, the highest concentrations would be expected in the sediments and water
retained onsite rather than the product sand sold from site.

Itis not intended, but feasible, that equipment coatings within the wash plant have the potential
to contain negligible concentrations of PFAS chemicals that will be released in minor amounts
during the initial washing process, as such the trigger value adopted is that for drinking water,
as a detection alone is unlikely to be a notable level.

In the event of a valid detection (confirmed by follow-up sample, or other quality control sample)
of PFAS within the wash water or sediments that is greater than trigger values in Table 20
sand washing operations will be paused and an investigation undertaken, including notification
of DPHI, NSW EPA and HWC. The investigation will examine the following:

PFAS concentration in feed water.
PFAS concentration in feed sand.
PFAS concentration in product sand.
PFAS concentration in fines.

An investigation report will be prepared documenting results of the testing and recommended
further steps for the management of PFAS on the site. No further washing of sand is to occur
until this investigation is complete.
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6. ROLES AND RESPONSIBILITIES

Roles used within this plan are defined below, responsibilities are outlined in Section 7 or
otherwise defined below.

Table 18 & Table 19 shows the key contacts available in the event of a complaint, enquiry or
emergency and the roles and responsibilities applicable at the site.

Table 18: Key Contacts
Contact
Quarry Manager Eliott Laver info@newcastlesand.com.au
EPA — Incidents Line 131 5655

1300 305 695; or

DPHI — Compliance . . .
email: compliance@planning.nsw.gov.au

DPHI - BCD email: rog.hcc@environment.nsw.gov.au
HWC - Faults and Emergencies 1300 657 000
Table 19: Roles and Responsibilities

Position Position Description

Responsible for the development and assignment of a suitably qualified Quarry

Owner Manager.
The Quarry Manager is the person who manages the Quarry and is responsible for
Quarry Manager the day to day activities on the site. The Quarry Manager reports to the Quarry

Owner.

. Onsite personnel, all employees and contractors working on the site.
On site personnel

Where the Quarry Manager sub-contracts tasks within this management plan, the
quarry manager is to satisfy themselves as to the suitability of the contractor for
the task. A suitably qualified contractor will be able to demonstrate the following for
the required task:

Suitably Qualified Person
¢ Relevant qualifications or training

® Relevant experience
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7. MITIGATION AND MANAGEMENT

Table 20 describes the relevant water management actions and controls to be implemented for the Project. These controls incorporate the
Statement of Commitments unless otherwise superseded by a Condition of the Development Consent.

Table 20: Water management control measures

Item | Action Trigger/Timing Responsibility Reporting

7.1 GENERAL

Induction to include awareness for all site personnel on the key elements of water

management controls onsite, notably: ) .
. ) ) Ongoing, prior to
e Presence, location and importance of the Tomago Sand Beds Special Area.

o ) . o employees and .
A e Restrictions on equipment and refuelling within the sand beds. . Quarry Manager Induction
. . - . contractors  working
¢ Requirement to control and notify Quarry Manager for all spills onsite. onsite
e Requirement to maintain separation from groundwater. '
e Requirement to have no discharges from the site.
Ensure all works are undertaken within the land disturbance area . .
B At all times. Quarry Manager Nil
The boundary of the resource area will be delineated prior to construction and clearly Survey plan of
C marked. Each resource sector (or stage of clearing) should be delineated prior to | At all times. Quarry Manager resource
commencing extraction. boundary
D Install erosion and sediment controls onsite as specified within this document or | At all times Quarry Manager Nil

otherwise in accordance with Managing Urban Stormwater: Soils and Construction,
Volume 1 (Landcom, 2004).

Offices, workshops and weighbridges to support the operation, where all structural
E footings / excavation limits for those facilities are limited to 1.0m above the predicted | During construction Quarry Manager Nil
maximum groundwater level.
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Action

Connection of water and electrical utilities to the office and workshop. Utilities will be
conveyed above ground where feasible, or kept below ground but above the highest
predicted groundwater level where possible (e.g. outside the immediate connection
with the existing utility).

Trigger/Timing

During construction

Soil and Water Management Plan

Responsibility

Quarry Manager

Reporting

Nil

Extraction of sand down to a level no lower than 0.7m above the highest predicted
groundwater level, with a final landform of 1.0m above that level. Refer to the Maximum
Extraction Depth Report for details on groundwater levels and verification of surface
level.

Ongoing

Quarry Manager

Nil

Disturbance of potentially contaminated soils or potential hazardous building materials
or pipe (e.g. fibre cement containing asbestos) must be reported to the quarry manager
immediately and no further disturbance of area to continue. Quarry manager to
determine need for formal classification.

Ongoing

Quarry Manager

Nil

7.2

WATER USE

Water for potable use and dust suppression will be drawn from Hunter Water's
reticulated water supply at Cabbage Tree Road. No groundwater will be extracted or
utilised.

Ongoing

Quarry Manager

Annual HWC
water usage
reported in AEMR

Rainwater will be captured from the workshop and office roofed area and reused for
dust suppression or within the workshop and facilities area, rainwater tanks to a
minimum capacity of 20 kL will be used for storage of water.

Ongoing

Quarry Manager

Nil

The following water saving measures will be employed within the workshop and
facilities area:

e Leaking taps will be fixed quickly after identification.

e  Where feasible, pipework will be insulated, or the hot water boilers located close
to taps to avoid wasting water while waiting for hot water to flow through.

e Water efficient toilets will be installed and maintained these to minimise leaks.

e Use collected rainwater for toilet flushing, cleaning, or dust suppression.

During construction
&
At all times

Quarry Manager

Nil

The following water saving measures will be employed within quarrying area:

e Bitumen sealed access road to southern side of northern resource area to
minimise dust suppression, increasing extent of bitumen where water use
approaches 90% of estimate.

During construction
&
At all times

Quarry Manager

Nil
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Item | Action Trigger/Timing Responsibility Reporting

e Grading product and landscape sand stockpile pads to shallow sumps to recovery
bleed water and runoff to reduce HWC water use.

e Use of conveyors will minimise length of access roads requiring dust suppression.

e Investigation of use of additives to improve dust suppression on haulage roads
(See Section 4.2.2.1).

e Revegetation planting will where feasible plant in favourable weather conditions
to reduce establishment watering.

Water usage will be recorded and summarised as follows:

e  Volume of water drawn from the HWC network.

e Volume of water transferred from site (e.g. septic / bunded water capture).

D e Comparison with estimated water use (Section 4.2)

e Periodically review water usage areas and investigate methods to minimise usage
where reasonable, feasible and economically achievable.

e  Where more than 20% above estimated maximum, review water usage areas and
investigate methods to minimise usage where feasible.

Recorded quarterly or
during offsite transfer | Quarry Manager AEMR
and reported annually

Estimated water usage by area the water is used will be reviewed, generally split as

follows:

e Increase in product sand moisture (assume average of 3% for all sand sold —
noting unprocessed sand may be lower, processed may be higher, and it will be
relative to time stockpiled and last rainfall).

o Estimate of top up water volume introduced to wash plant.

¢ Deducting product moisture increase from top up water gives estimated water lost | Recorded monthly

E within fines, leaks and uncaptured stockpile seepage. and reported Quarry Manager AEMR

o Effluent disposal offsite provides estimate of usage at office. annually.

e All other water use as measured on the HWC Network metre is assumed to be in
dust suppression of other stockpiles, batters and roads.

Based on the above review, in comparison with ltem D above (comparison of water

use), potential for water saving measures will be reviewed. Where reasonable, feasible

and economically achievable to apply and have demonstrated benefits for air quality
in the area, these controls will be implemented within the following year.
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7.3 CONSTRUCTION EROSION AND SEDIMENT CONTROL

Trigger/Timing

Soil and Water Management Plan

Responsibility

Reporting

A Contractors to provide erosion and sediment control works plan consistent with this | Prior to | Quarry Manager
plan to Quarry Manager for implementation prior commencing construction activities. | commencement of ESC Works Plan
construction
B Install erosion and sediment controls on-site as specified within this document or | At all times Quarry Manager Nil
otherwise in accordance with the Blue Book.
C Erosion and sediment control works plan to be prepared and implemented with all | Prior to internal road | Quarry Manager

internal road construction activities.

construction

ESC Works Plan

CONSTRUCTION WATER MANAGEMENT

Groundwater and accumulated surface water in excavations

e  DPHI notified

Prior to excavation for construction related activities below the maximum extraction in the event

level: of PFAS

¢ Review of groundwater levels for the area via measuring the nearest groundwater Identification.
monitoring well to understand the potential for intersection of the groundwater e Internal,
table. information to

e Review predicted rainfall during the proposed works period. be retained

Should there be a high likelihood for intersecting the groundwater table, excavations includes,

cannot be avoided due to rainfall or unexpected rainfall occurs, the following location

procedures should be followed: ' . where

1. Review latest PFAS water data (Department of Defence supplied data and site During Construction | Quarry Manager groundwater
monitoring data) to understand if the excavation area is within an area of likely !S
PFAS contamination. As of the date of Version 1 of this plan, published monitoring intercepted,
by Department of Defence showed potential for a low concentration plume Samr_’le
frontage (0.02ug/L) opposite the road intersection. Analysis of groundwater and locations,
surface water onsite has not detected PFAS. laboratory

2. Where PFAS is expected, excavated soils will require testing and evaluation prior results and
to disposal or transfer to outside the immediate intersection area (e.g. within the vplumes
resource area). disposed

3. Ensure suitable erosion and sediment controls are in place prior to excavation, offsite,
including the inclusion of diversions around excavations. including
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4. Intersected groundwater or accumulated surface waters must be contained in the disposal
excavation area OR pumped to a temporary holding tank located near the location.
excavation until water can be analysed. e Where used
5. Suitably qualified persons are to collect representative samples of exposed for dust
groundwater or surface water and submit for laboratory analysis for PFAS suppression
constituents (minimum 28 analyte suite for standard analysis). record
6. If PFAS is not detected, the contained water should be pumped and disposed to approximate
an adjacent area within the disturbance footprint where infiltration can occur or volume.

used for dust suppression.
7. If PFAS is detected,:

o A suitably qualified person is to be engaged to assess levels against industry
accepted criteria (currently HEPA NEMP 2025).

o  Water within the excavation will be disposed off-site to an approved licensed
treatment facility OR allowed to dissipate within the excavation prior to works
commencing.

o  Priorto recommencing works a site specific risk assessment will be completed
by a suitably qualified person including identification of appropriate
decontamination procedures for further works within the excavation.

8. Areas with detected PFAS concentrations are to be identified and clearly marked
to ensure any further ground disturbance is done so with suitable controls.

9. Should excavations in the same spatial area be required to be undertaken within
one (1) month of previous sampling at the same location, resampling of excavation
water is not required.

B ¢ No release of untested accumulated groundwater or surface water from within a | Reviewed following | Quarry Manager Results included
trench off-site. high  rainfall and within AEMR
e  Water disposal documentation available for all water removed from site. detection of PFAS.
C e Non-conformance includes failure to implement above controls resulting in | Ongoing Quarry Manager Results included
exposure to water containing PFAS. within AEMR
¢ In the event of non-compliance an Incident Investigation and Corrective Actions Incident
Report will be completed. Investigation and
Corrective Actions
Report
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A Apply suitable stabilisation on temporary exposed batters, such as standard | On completion of | Quarry Manager .
I . . . Record method in
rehabilitation (e.g. logs and topsoil), geotextile, spray polymer, hydroseeding, | batter .
. . AEMR and review
hydromulch or mulch. The adopted method will be relevant to the duration of exposure e
S L suitability annually
and need to minimise contamination of sand resources.
B Topsoil stockpiles where required (to establish extraction areas) will have a maximum | On  completion  of | Quarry Manager
batter slope of 2:1 and maximum height of 2 m. These stockpiles should be protected | batter Nil
from erosion consistent with the temporary batters.
C Progressive rehabilitation in accordance with the Biodiversity and Landscape | At all times Quarry Manager Nil
Rehabilitation Plan. Rehabilitation includes placement of woody debris to provide
catches for both wind blown and water eroded sand/ soil.
D Final landform batters with edge of Project Boundary not to exceed 4H (horizontal) to | During rehabilitation Quarry Manager Completion
1V (vertical), 4H:1V. Report
Installation of sediment fence around active excavation areas, these will double as a | Prior to extraction | Quarry Manager Nil
frog exclusion fence. Fence need and purpose to be evaluated in conjunction with | within a sector,
fauna monitoring. relocated to next
sector on completion.
B Maintain a bund / excavation at the downslope side of each of the extraction areas to | During extraction of | Quarry Manager Nil
contain any sediment and runoff that may be generated from disturbed areas on site. | block.
D If there is transfer of material from the loamy product stockpile, a low driveable bund | As needed. Quarry Manager Nil
(approximately 300mm) is to be installed around the loamy product stockpile to contain
silt and organic material within the process area.
E Install within the spine road, two 10 m long, 0.6 m high drive-over bund (i.e. roll overs) | During road | Quarry Manager Nil
(southern side of Northern Resource and northern side of Southern Resource) to | construction
separate resource areas and encourage water to infiltrate within shallow road side
table drains and adjacent extraction areas.
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Reporting

F Construct roads with a crowning profile to sheet stormwater water into shallow road | During road | Quarry Manager Nil
side table drains, with regularly spaced mitre drains positioned within the resource | construction
area.
G Sediment fence will be installed around the down gradient boundary of all topsoil | Topsoil stockpiles Quarry Manager Nil
stockpiles until stabilised.
H Table drains will have batters of 1V:3H, with a base width of 2.4 m and depth of less | During road | Quarry Manager Nil
than 0.3 m (assuming road level more than 1 m above maximum groundwater). construction
| Check dams of up to 150mm high of jute/coir log, gravel filled sandbag check dams | During road | Quarry Manager Nil
will be installed within table drain at centres of 50 m. The longitudinal slope of road and | construction
final landform is less than 0.5 % (extraction parallel to water table with gradient of
approximately 0.15%). As jute / coir logs have a typical 2-4 year operational life
depending on conditions before requiring replacement, gravel filled sand bags will be
used in areas where duration of dam life exceeds 2 years.
J All laden trucks will have loads covered and be cleaned of material that may fall from | Ongoing Quarry Manager Nil
vehicles prior to exiting the site.
A Erosion and sediment controls will be monitored to ensure core objectives are met, | Monthly and after | Quarry Manager Register of
and will be amended as necessary to ensure effective erosion and sediment control. significant rainfall monthly / post
major rainfall
inspections.
B Maintain erosion and sediment controls as required. The need for maintenance will be | Monthly / post major | Quarry Manager Register of
evaluated as follows: rainfall inspections. monthly / post
e  Controls should be no more than 30% of normal capacity (i.e. sediment build up major rainfall
depth, i.e. check dams must have minimum of 100 mm exposed). inspections.
e  Check dams within table drains must be positioned to avoid scour around or under
check dams.
e Review structural integrity of the check dam materials (e.g. coir logs have a typical
2-4 year operational life depending on conditions before requiring replacement).
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Item | Action Trigger/Timing Responsibility Reporting
7.8 HYDROCARBON AND CHEMICAL STORAGE AND USE

A If obvious signs of contamination such as discoloured or odorous soils are encountered | Ongoing Quarry Manager AEMR

during site set-up and extraction, work will stop in the vicinity of the area and, if safe to
do so, samples will be taken for analysis.

B The workshop includes an impervious fully bunded and undercover hardstand for | Ongoing Quarry Manager Nil
refuelling, hydrocarbon and chemical storage, and a double skinned diesel storage and
is located outside of the Tomago Sandbeds Special Area.

C Main Diesel Storage Tank Installation During design and | Quarry Manager Nil

Diesel storage tank must be located outside the Tomago Sand Beds and comply with | construction.
AS1940: 2017, notably:

e Section 5.8 of AS 1940: 2017 discusses the requirements for bunding around
storage tanks. Specific attention is required to understand the required bund
capacity, design and construction compound drainage and management of
firewater.

e Section 5.9 of AS 1940:2017 discussed the requirements for tanks that have
integral secondary containment. Noting that the primary tank must comply with AS
1692 or equivalent and the secondary containment must be capable of holding the
entire content of the primary tank.

e Section 7 of AS 1940: 2017 discusses fuel dispensing requirements.

e Section 8 of AS 1940: 2017 discusses tank filling requirements.

e Despite the fuel tank design (i.e. self-bunded or not), the fuel storage, filling and
dispensing compound should be constructed to contain and collect any spills that
may arise from the filling and/or dispensing process. The compound must be
capable of containing 9,000L or the maximum volume of liquid that can be
discharged from the tank filling points having the greatest flow over 2 minutes
(<200 L).

¢ Note the requirement for separations distance from fill point to the tank when
considering the compound design.

e Section 5.11 of AS 1940: 2017 discusses the requirements for the installation of
above ground storage tanks.

D Hazardous material stored onsite will be kept to the minimum practicable amount. Ongoing Quarry Manager Nil
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E Management of minor quantities of chemicals Ongoing Quarry Manager Nil

e All chemicals considered to be minor quantities (i.e. oils, greases, de-greasers,
flocculants and coagulants etc.), excluding domestic cleaning products, will be
stored (i.e. when not in use) within a designated location of the workshop outside
the Tomago Sand Beds.

e The storage and use of chemicals in must comply with the requirements of Section
2 of AS1940: 2017.

F Section 9 of AS1940: 2017 provides details on the requirements for operational and | Ongoing Quarry Manager Nil
personal safety managing flammable and combustible liquids.

G Processing plant area (moved around the site based on resource area) installed on | Ongoing Quarry Manager Nil
site will include:

e A covered and impervious bunded parking area for the overnight parking of
equipment used for clearing in the Tomago Sand Beds area (e.g. bull dozer).

e If power via electrical mains supply is unavailable, diesel generators will be
required. If used, diesel generators will be:

o Internally self-bunded and include a lockable cowling to limit vandalism.

o If coupled to an external fuel tank. The external fuel tank is returned to the
Office and Workshop Compound on conclusion of operations every day or
immediately following mains electrical supply being returned. This is
proposed in the context of reducing the risk of vandalism over the weekend,
and limiting risks associated with the daily transport of the generator to and
from processing plant area.

e Flocculant and coagulant tanks in use within the wash plant will have appropriate
bunding to capture spills.

H Mobile equipment used on site will: Ongoing Quarry Manager Nil

e Be refuelled over an impervious portable bund.

e Include spill control kits.

e  Operators trained in the use and maintenance of spill control kits.

e Return of all mobile equipment at end of each day to Office and Workshop
Compound (excluding the equipment used in clearing, that may be stored within
an impervious bunded hardstand within the Tomago Sand beds).
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| The processing equipment will include impervious bunding under the key hydraulic | Ongoing Quarry Manager Nil
components to capture hydraulic leaks.

J When plant and equipment is not operating, pressure will be removed from hydraulic | Ongoing Quarry Manager Nil
lines and hydraulic fluid returned to the tank. Impervious bunding to 110% of capacity
of the hydraulic fluid tank will be located under the relevant location of the equipment.

K All diesel powered pneumatic tyred mobile plant will be removed from the Tomago | Ongoing Quarry Manager Nil
Sandbeds Special Area at the end of each day’s operation.

This plant will be stored within fenced area with CCTV and back to base security at the
Office and Worksop area located outside the Special Area for protection of equipment
against vandalism and subsequent release of hydrocarbons.

7.9 HYDROCARBON SPILL RESPONSE

A Section 10 of AS1940: 2017 details the requirements for the emergency management | Ongoing Quarry Manager Nil
of flammable and combustible incidents.

B Any hydrocarbon spills on site will include the following response: Ongoing Quarry Manager Nil

e Immediate deployment of spill control kits.

¢ Notifications of relevant stakeholders (e.g. EPA and HWC) consistent with the
Pollution Incident Response Management Plan (PIRMP) for any spills estimated
to be greater than 30 L.

Recovery of all contaminated sands or gravels regardless of size for collection and

offsite disposal at a licenced waste facility.

F Personnel to be trained in spill containment and response procedures. Ongoing Quarry Manager Training and
Induction Register

G Spill response kits will be kept and maintained onsite. Ongoing Quarry Manager Nil

7.10 TOMAGO SANDBEDS AQUIFER

The following activities will NOT occur within the Tomago Sandbeds Special Area: Ongoing Quarry Manager Nil

A e No construction of quarry infrastructure (excluding roads, power lines and potable
water pipelines required for servicing the quarry).
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Item | Action

¢ No establishment or use of onsite sewage pump out system including holding
tank.

¢ No storage of liquids other than water.
e No equipment maintenance.

e No refuelling of mobile equipment (other than tracked equipment with an
impervious bunded area).

¢ No storage of fuel-powered equipment outside of operating hours (other than
equipment used for clearing activities, which must be stored within an impervious
bunded area).

7.11 GROUNDWATER

The following wells are considered essential to the effective monitoring of water quality
for the quarry site, where any of these wells are damaged or become unusable, a
suitably qualified person will specify a suitable location and specification for a

New well installed as
required if key
monitoring well is

Quarry Manager

The Soil and
Water
Management

A replacement monitoring well to be constructed nearby. Key monitoring wells are as | removed. Plan updated as
follows: required.
e BH11 and BH6 — upgradient wells providing baseline control water quality.
e BH9/BH9A, BH4, BH2, MW239S and BH7 — down gradient wells located between
quarrying activities and likely receptors and expression at the surface.
The Soil and
. . . o . . Water
Data loggers will be installed in selected monitoring wells to continuously monitor and . .
B . . . Prior to operations Quarry Manager Management
provide additional data for input to the groundwater model.
Plan updated as
required.
Contingency
Management
Implementation of the “Contingency Management Plan for Potential PFAS Disturbance Plan for Potential
. . e L L . . . PFAS
C during Construction Activities” for any potential incursion into groundwater during | During construction Quarry Manager Disturbance
construction. .
during
Construction
Activities
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7.12 WATER MONITORING

Trigger/Timing

Soil and Water Management Plan

Responsibility

Reporting

Monthly for initial 12
months, or until 12
months of data has

Summary of

A Implement water monitoring as specified in Section 8. been . obtained, then | Quarry Manager results in AEMR
reducing to quarterly
thereafter, or as
required by EPL.
Provide an addendum to the Baseline Water Characteristics Report based on Addendum to
supplementary data collected during 2020/2021, once 12 months of data has been .
) . . . . . ... | 2020/2021, update by Baseline  Water
B collected from all required sampling locations, including an update on the Site-Specific Quarry Manager -
. . . December 2021. Characteristics
Trigger Values where needed. Where surface water sampling locations are dry, no Report
monitoring is required. port.
. o . . . . . Monthly on receipt of Summary of
C Review water monitoring data against Trigger Response Actions in Section 8.6. Quarry Manager

the laboratory results.

results in AEMR

7.13 COMPLIANCE EVALUATION

A Monthly internal inspections. Monthly Quarry Manager Monthl)./
Inspection Report

Annual evaluation of the water management system within the AEMR against the | Annual Quarry Manager Summary of
following: results in AEMR
e Accuracy of the site water balance and need to adjust plan accordingly to meet

B actual water use or other site restrictions.
e Containment of sediments within the boundary of the resource area.
¢ Containment of contaminants within bunded areas.
e Surface and groundwater monitoring results that show negligible change in quality

or quantity due to the presence of the quarry.
C Monitoring results will be screened as per the Trigger Response Actions in Section 8.6. Monthly on receipt of | Quarry Manager Summary of

the laboratory results.

results in AEMR
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Action

Water Trigger Investigation (see Section 8.6.4)
The water trigger investigation will evaluate the following:

e A review of the site conceptual site model to understand the risk potential of the
exceedance;

o Identify the potential for other sources to be present that may require confirmatory
sampling (and include intrusive investigation if considered appropriate);

¢ Recent climate and rainfall data;

e  Other activities within the catchment (both on and off the Site) in the preceding
period;

e  Operational activities of the quarry in the preceding period; and

e Historical potential for those quarry activities to cause exceedance.

Where the above confirms that activities onsite have occurred that are likely to have

resulted in the exceedance of the trigger value, an Incident will be reported as per
Section 7.14.

Trigger/Timing

Exceedance of
previous data and
trigger as per Section
8.6.

Soil and Water Management Plan

Responsibility

Quarry Manager

Reporting

Water Trigger
Investigation
Report

Incident
Notification to

HWC, EPA, DPHI
— within 24 hours.

Summary of
incidents in AEMR

Independent Environmental Audits within 12 months of commencing quarrying

1 year (i.e. May

. N 2021), then three- M Audit R
operations and three-yearly thereafter as per Schedule 5, Condition 12. 021), then three Quarry Manager udit Report
yearly thereafter.
Notify the Secretary and relevant agencies in the event of an incident consistent with
Schedule 5, Condition 8 of the Development Consent, where an incident is defined as | diately follow Evid ¢
a set of circumstances that: 'mmediately following Quarry Manager vidence o
. . incident notification
e Causes or threatens to cause material harm to the environment; and/or
e Breeches or exceeds the limits or performance measures/criteria in this consent.
. . . -, Incident
Where an incident occurs, consistent with Schedule 5, Condition 9 of the Development .
) . . . . Investigation and
Consent Newcastle Sand will undertake the following sequence of reporting, | Non-compliance with Corrective

investigations and controls:

¢ Review the details of the incident including operational activities at the time and
the nature of the incident.

e Review of data against baseline data, health and ecosystem related criteria to
determine the degree of change.

criteria — report
submitted within 7
days of the date of
the incident.

Quarry Manager

Actions Report
provided to HWC,
NSW EPA, DPHI
within 7 days of
event.
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Item | Action Trigger/Timing Responsibility Reporting

e If due to failure or equipment or to follow operational procedures, undertake
corrective actions to prevent recurrence.
e If damage is not as a result of failure, review and refine procedures.
e If operational practices cannot be improved and non-compliance persists:
o  Consult with relevant stakeholders.
o Temporarily suspend activities identified to cause persistent non-compliance
pending outcome of additional assessment.
o Identify severity of non-compliance and additional investigations required to
assess resulting impact of non-compliance.

7.15 COMPLAINTS

. . . . . Complaints
Complaints will be recorded in a consultation register and managed and accordance Register
A with the Complaints procedure for the procedure outlined in Section 5.2.1.2 of the | Receipt of complaint Quarry Manager )
i Summary in
Project EMP.
AEMR.
All controls in this plan will be reviewed and if necessary, revised to confirm their
applicability on an ongoing basis throughout the life of the Project and ensure continual
improvement of management practices. In addition the following circumstances may
trigger a review of this plan:
® Internal monthly compliance inspections that identify a potential risk to the
environment. Annually or as
Non-compliance. required depending Summary in
A Change to the EPL. on stated Quarry Manager AEMR
HWC imposed water restrictions. circumstances.

Annual review.
Modifications of the Consent.
®  Audit Report.

The revised controls will be prepared in consultation with the NSW EPA, NSW Water
and Hunter Water for approval by NSW DPHI.
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8. WATER MONITORING PROGRAM

8.1 MONITORING LOCATIONS

This section describes the locations for the water monitoring program. Where wells are
decommissioned or new locations adopted the plan is to be updated.

Loggers have been installed in the boreholes recording daily water levels at:

e BH2

BH3 (no longer operational)
BH4

BH11

MW239S

BH9A

8.1.1 Groundwater Monitoring Locations

Attributes of the groundwater monitoring locations are described within Table 21 and shown
in Figure 7. Key monitoring locations (those essential for assessment of quarry performance)
are shaded grey, other monitoring locations, may, during quarrying be removed and are not
considered essential to the monitoring framework and will not be replaced.

The superseded boreholes have become redundant.

Ref: WSS_SWMP_V5.2 Page 57 5 May 2026



Soil and Water Management Plan

NEWCASTLE SAND

Table 21: Groundwater Monitoring Locations
Borehole . . Surface  Top of Screen Screen
Easting Northing (mAHD)  Casing Bore Top Bottom Logger
pth (m) Installed
site) ! (mAHD) (mBG)? (mBG)
BH1
{decommissio | 3877412 6369495.8 821 8.64 9:45 6.45 8.6 -
ned)
BH1A 387629.4 6369586.8 8.92 8.98 - - - -
BH2* 387704.7 6369175.1 7.40 7.79 9.45 5.6 8.6 Yes
(EPLP1) . . d . ! d d
BH3
ned)
BH4" 387854.9 6368742.8 2.81 3.06 6.45 2.65 5.65 Yes
(EPL.P2) . . . : g d d
BH5 388768.5 6369334.7 6.76 7.36 9.28 8.1 5.1 -
BHG* 388729.7 6369582.2 3.01 3.62 4.95 3.9 24
(EPL.P3) . . : : : g d
BH7 388827.7 6369245.3 2.60 2.98 4.95 2.6 41
(EPL.P4) . . . . : d ;
BH8 389178.2 6369271.6 3.28 3.88 6.28 3 55 -
BHO* 387520.4 6368798.8 17.07 1775 18.18 14.6 17.6
(EPL_PS) O O O O O O O -
BH9A* 387654.7 6368739.0 10.03 10.75 12.0 9.0 12.0 Yes
BH10 387931.4 6369744.4 6.09 6.69 5.45 2 5 -
BH11* 387650.6 6369979.7 6.02 6.63 5.95 1.6 4.6 Yes
(EPL.P6) ; . : : b d d
BH12
ned)
BH12A 387994.6 6369281.5 4.88 - - - - -
MW239S* 388619.1 388619.1 2.98 3.04 4.0 1.0 4.0 Yes
#Upgradient monitoring location | * Down gradient monitoring location
1. mAHD: This is the topographic height of the surface level relative to sea level.
2. mBG: This is the metres depth below ground surface level (e.g. The screen top of BHOA in mAHD is determined by Surface
(10.03) — Screen Top (9.0m) = 1.03 m AHD)
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Figure 7: Water monitoring locations and elevation across the Subject Land and surrounds
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8.1.2

Surface Water Monitoring Locations

Soil and Water Management Plan

A description of the proposed surface water monitoring locations is included within Table 22, shown on Figure 7, and in Photographs 1 to

7.

Table 22:

Name

Elevation

Easting Northing

MGA 94

MGA 94

Details of surface water monitoring locations

Location

Description

Quarry area with potential
influence from quarry

Located 15 m north of

quarry intersection
Elevation: construction activities.
1.0-15 Isolated ponded area typically contains water, though does Culvert beneath
m AHD North east of the quarry become dry at times. proposed intersection
SWi1 387886.7 | 6368734 | intersection within apparent No connection to any drainage network, likely to be will direct drainage to
Depth natural depression. groundwater fed. this area.
range: Likely to currently receive runoff from Cabbage Tree Road. Area will be affected by
0-05m intersection
construction  activities
and quarrying in Year 8.
Located 45 m south
east of Sector 7 (Year 6
Elevation: of operations).
23m Isolated ponded area may not be suitable as monitoring Within catchment of
AHD South east of northern location. Dependent on groundwater levels, was dry for entirety activities in Year 6
SW2 387988.3 | 6369234 | resource area within former of 2019. Verv | ; t'. |t
Depth RZM access track. No connection to any drainage network, likely to be ry ow potentia’ 1o
range: groundwater fed. receive runoff frgm
0-02m short section of spine

access road (200m to
west).
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Easting Northing Quarry area with potential

Name Elevation Location Description "
MGA 94 MGA 94 influence from quarry

e Located 350 m north
Elevation: east of Southern
11m Resource area and 235
AHD North side of iructed m south of Sector 7C of
orth side of constructe . . .
SW3 | pgpy |388464.6| 6369087 |  drainage chamnel partway | LEY 1SS SNAR hePr COBBATRONIAIL IO | e
. between the site and WS4 ' .
range: e Within catchment of
05-1.0 activities occurring in
m Year 2, Year 6 and
Year 8.
Elevation:
1.0m
AHD . -
Eastern side of culvert on Likely to always contain water. Located approximately 600 m * Within catchment — of
Sw4 D 389049 | 6368969 | access track within drainage y Y : pp y activities occurring in
epth east of the start of a constructed drainage channel.
range: channel Years 2 to 8.
0.5-1.0
m
Taken from a suitable location within the system that enables
the safe sampling of a sediment laden water sample. The best |¢ For the purpose of
WP1 | Variable - - Variable — wash plant location for that sample will be subject to the final installation detecting PFAS within
and design of the wash plant and associated water the wash plant system.
management system.

SWS5 (originally proposed by the author of this plan) has been removed from the monitoring program as it will not be reflective of operations occurring within the quarry
for the following reasons:

o Distance from site, SW5 is over 350m east of SW1 in a straight line.

e  SW1 provides a better representation of drainage to this area.

e There is no direct flow from disturbance areas to this sampling point.

e Flow at this site is very infrequent that has resulted in an absence of baseline data.

e The site is difficult to safely sampling given significant wet weather only flow.

e The dominant water source is from water draining from the adjacent private property.

e Site inspection in April 2021 showed negligible flow occurring (despite high water levels), presence of rubbish (contaminant sources) in road side swale and
CCA treated timbers on the private property directly upgradient (less than 30m away with near contiguous sitting water).
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DIRECTION 32 .813862°S ACCURACY 6 m
132 deg(T) 151.80223°E UM WGS84

11:41:51+10:00
Photograph 1: SW1 near southern edge of Subject Land north east of the intersection within

topographically low area

DIRECTION 32.80919°5 ACCURACY 4 m
339 deg(T) . | DATUM WGS84

L ﬁ

8-16
11:52:38+10:00

Photograph 2: SW2, pooled water within depression on corner of abandoned RZM access
road, looking toward the resource area
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DIRECTION 32.81080°S ACCURACY 5 m
259 deg(T) 151.80858°E DATUM WGS84

PR TN
2018-12-14
10:15:30+11:00

Photograph 3: SW3, looking south west toward disturbance area, within constructed drainage
channel

DIRECTION 32.81079°S ACCURACY 5 m
105 deg(T) 151.80862°E DATUM WGS84

e

e

2018-12-14
10:15:36+11:00

Photograph 4: SW3, looking east within constructed drainage channel
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DIRECTION 32.81173°S ACCURACY 16 m
109 deg(T) DATUM WGS84
e e ] : Jagr SO 1 PR ’I £ T

' 2018-08-16
11:34:29+10:00

Photograph 5: SW4 sample location on eastern side of culvert beneath access road with
constructed drainage channel

8.2 SAMPLING METHODOLOGY

The methodology to be adopted during water sampling is detailed below. Monitoring is to be
undertaken by a suitably qualified and competent individual.

8.21 Sample Collection (General Recommendations)

1. Water samples will be collected and initially placed into clear plastic unpreserved
bottles provided by the laboratory, before being transferred into preserved containers
as required. In some cases, samples may be transferred directly from the sampling
equipment into the appropriate preserved bottles.

e For PFAS analysis, samples must be collected in laboratory-supplied HDPE
containers, with the updated PFAS NEMP (HEPA, March 2025) requiring a
minimum volume of 250 mL.

e For other analytes, glass amber bottles are required for TRH analysis, and 40 mL
glass bottles are necessary for VOC/BTEX analysis.Samples will be placed into
appropriately preserved sampling bottles supplied by the laboratory. Samples for
dissolved metal analyses will be filtered on site using 0.45 micron filter paper and
placed in nitric acid preserved bottles.

Ref: WSS_SWMP_V5.2 Page 64 5 May 2026



Soil and Water Management Plan

NEWCASTLE SAND

2.

8.2.1.1

Samples will be stored on ice in eskies while onsite and whilst in transit to the
laboratory. See below for more details.

The decontamination of non-dedicated sampling equipment will be achieved by
washing with a PFAS sampling compatible detergent (e.g. Liquinox or other suitable
products) and deionised water. Decontamination will be conducted after the collection
of samples at each sample location.

Samples will be sent to the NATA accredited laboratory accompanied by a chain of
custody form and within relevant holding times.

PFAS sampling precautions

HEPA (2025) provides guidance to minimise cross-contamination, this includes the following
sampling precautions:

Attention should be given to the range of products that can cause PFAS contamination
of samples, including new clothing, footwear, PPE and treated fabrics stain and water-
resistant products, sunscreen, moisturisers, cosmetics, fast food wrappers,
polytetrafluoroethylene (PTFE) materials (such as Teflon©), sampling containers with
PTFE-lined lids, foil, glazed ceramics, stickers and labels, inks, sticky notes,
waterproof papers, drilling fluids, decontamination solutions and reusable freezer
blocks. These should not be worn or used during any stage of sampling (at site, during
transport etc.) where sample contamination could affect analytical results.

Prior to sample collection, any personnel handling decontaminated soil, sediment, or
surface water sampling equipment that directly contacts the environmental media to
be sampled must wash their hands with soap and rinse thoroughly in tap water before
donning a clean, new pair of disposable nitrile gloves.

Equipment that contacts soil, sediment, or surface water must not contain or be coated
with Teflon® unless the Teflon® is internal to the equipment and does not contact the
external environment. Teflon®-coated materials and aluminium foil may not come into
contact with the sample.

Avoid using equipment (such as pumping equipment, water meters, etc.) containing
PTFE unless it has been confirmed not to impact water quality.

During sample processing and storage, minimise the exposure of the sample to light.
Chemical or gel-based coolant products (e.g. Bluelce®) to maintain samples at 4 °C
following sample collection is not recommended).

For each sample, the required minimum volume of groundwater is 250 mL per USEPA
(2009).

Use polypropylene or high-density polyethylene (HDPE) sample containers. Glass
containers with lined lids are not suitable for PFAS analysis.

Equipment recommended for obtaining groundwater samples includes low-flow
peristaltic pumps using silicone or HDPE tubing or micropore polypropylene
HydraSleeves (or similar products). Consumable sampling equipment must not be
reused.

Avoid the use of labels, stickers and inks unless confirmed to be PFAS-free.

Surface water must be collected by inserting a sampling container (polypropylene or
HDPE) with the opening pointing down and the bottle opened underwater to avoid the
collection of surface films.
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e Decontamination of sampling equipment must avoid the use of detergents unless they
have been confirmed to be PFAS-free. Use tap water (tested to ensure it is PFAS free)
or deionised water instead.

8.2.2 Surface Water and Wash Plant

Surface water and wash plant water samples to be collected and initially placed into clear
plastic unpreserved bottles provided by the laboratory, before being transferred into preserved
containers as required. In some cases, samples may be transferred directly from the sampling
equipment into the appropriate preserved bottles.

The sampler will record the temperature, dissolved oxygen, pH, redox potential (Eh) and
electrical conductivity (EC) and Turbidity in NTU immediately prior to sample collection and the
sampler will record calibration details for the water quality meter.

Surface water levels will be recorded from marker posts installed during the initial sampling
event to enable better evaluation of the water quality data.

8.2.3 Groundwater

The method of sampling would be determined based on the depth to water and yield of the
monitoring bores. As needed, depending on the method of sampling groundwater bores will
be purged and sampled during monitoring. Where purging is required, the well will be purged
of 3 x the well volume (Bore Vol (L) = (TD mBTOC — DTW mBTOC) x 5. This formula is a
simple field calculation to estimate the volume of groundwater within the well casing and
surrounding filter pack. (Assumes a 50 mm diameter well and standard sand filter pack).

A water quality meter will be used to measure water quality parameters immediately before
groundwater samples are collected. The sampler will record the:

e temperature,

e dissolved oxygen,

e pH,

e redox potential (Eh)

e electrical conductivity (EC) and
e turbidity in NTU of groundwater.

The sampler will record calibration details for the water quality meter.

8.24 Wash Plant Fines

A grab sample of concentrated wash plant fines most recently produced (i.e. not subject to
excessive rainfall leaching) will be collected from the most suitable location onsite and placed
within an appropriate sample container supplied by the laboratory for PFAS analysis.
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8.2.5 Equipment and Analysis

All field equipment used will be inspected and or calibrated daily prior to use. Calibration
checks will be conducted as needed during sampling. Key equipment required for sampling
includes:

Water Quality Meter

Water level dipper for groundwater.

Suitable equipment for groundwater sampling

Water level marker posts.

All surface and groundwater samples are analysed in a National Association of Testing
Authorities (NATA) accredited laboratory. Quality assurance is undertaken consistent with best
practice and include the following quality control samples as appropriate to sampling analysis
undertaken: Intra-lab (Duplicate), Inter-lab (Triplicate), Transport Blank and a Rinsate Blank.
For non-PFAS analyses, quality control samples are typically collected at a rate of 10%, which
equates to one duplicate and one triplicate for every 20 primary samples. For PFAS analyses,
a higher frequency of quality control is applied, with sampling undertaken at a rate of 5%, or
one duplicate and one triplicate for every 10 primary samples.

8.3 BASELINE WATER QUALITY

Williamtown Sand Syndicate (WSS) engaged Kleinfelder Australia Pty Ltd (Kleinfelder) to
undertake a 12-month surface water and groundwater monitoring program to establish
baseline conditions in 2017. The baseline water quality program (Kleinfelder, 2017) collected
data on water flow and quality in water bodies and groundwater that could potentially be
affected by the site operations.

Groundwater and surface water monitoring was conducted over 12 consecutive months from
February 2019 through to January 2020 and was generally completed between the 11" and
18™ of each month.

As noted in Section 3, there are no natural permanent flowing surface water drainage lines
within the site, and the gradient of water flows within drainage channels on the Subject Land
is very low.

The baseline water quality program included the following locations:

e Surface water sample locations (refer to Section 8.1.2).

e Groundwater bores (refer to Section 8.1.1). It is noted that some bores are likely to
have restricted access due to root growth within the well, this may result in reduced
sampling from some bores. Any reduction in sampling is unlikely to affect obtaining a
reliable baseline water quality.

The Baseline Water Quality Report enabled the establishment of Site Specific Trigger Values
for a range of analytes. Importantly the baseline water quality report identified some existing
low level contamination onsite, ensuring a more reliable assessment of changes due to the
quarrying activity alone. Key observations included:

e Concentrations above trigger values for Copper, Iron, Manganese, Zinc, Total
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Phosphorus and Total Nitrogen as N were reported at SW1 and for Iron, Copper,
Nickel, Zinc and Total Nitrogen as N at BH4.
Additional concentrations above trigger values included:
o Chromium at BH1, BH3, BH7 and BH8, BH11, MW239S and SW3.
Copper at BH1, BH2, BH6, BH7, BH8, SW3 and SW4.
Iron at BH1, BH2, BH5, BH6, BH7, BH8, BH11, MW239S, SW3 and SW4.
Nickel at BH2, BH3, BH7 and BH8.
Zinc at BH2, BH6, BH7, BH8, BH11, MW239S, SW3 and SW4.
Total Phosphorus
o PFAS detection (below criteria) in SW4, BH6, and BH4.
e Low level metal contamination at BH8, likely associated with the former RZM
storage yard, or “graveyard”.
e Higher iron concentrations in the northern half of the site, then southern side of the
site.
o Likely contamination errors at BH1 and BH12 due to piezometer repairs that
affected hydrocarbon results and potentially metal concentrations.

o 0O 0O O O

Based on DPHI’s review of the Baseline Water Quality Summary Report (Kleinfelder, 2020),
the DPHI requested an extension of the Baseline data collection for the following locations and
parameters on a monthly basis to complement the existing baseline data collection, the
following analysis and analysis were completed:

e BH1 and BH12 for TPH, TRH, BTEX.

e BH2, BH4, BH6, BH7, BH9, BH11, MW239S for the full suite of metals (As, Ba, Be, B,
Cd, Cr, Co, Cu, Fe, Pb, Mn, Hg, Ni, Se, V, Zn)
BH2, BH11, MW239S, SW1, SW2, SW4 for PFAS
BH9, BH11, SW2 for Cations, Anions, Alkalinity, Inorganics, pH

e BH9 was requested to be re-drilled to a more suitable depth at a location down gradient
of the site.

Where surface water monitoring locations are dry, no further extension of monitoring is
considered necessary. During the 2019 Baseline data collection period, SW2 (a former road
depression), did not contain water, it may be previous observations of water in this location
where coincidental with rainfall, and it does not constitute a reliable monitoring site.

By the end of 2021 (i.e. 12 months) the additional data collected from the above locations have
been compiled into an addendum to the Baseline Water Quality Summary Report update Site
Specific Trigger Levels.

8.3.1 Baseline Water Quality Summary Report

The baseline water quality summary as report was prepared for data collected over 12
consecutive months from February 2019 through to January 2020 and was provided to DPHI
and DCCEEW and is available on the Newcastle Sand website (newcastlesand.com.au), and
as Appendix 5 to this document. The report provides more detailed analysis of the data
collected.
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8.4 WATER MONITORING PROGRAM

Table 23 documents the requirements for an extension to the baseline monitoring
requirements at some locations instructed by DPHI as per Schedule 2, Condition 4 of the
consent in order to fill identified data gaps. The intent is to provide 12 months data on at least
the groundwater to ensure there are no unforeseen water quality conditions in surface and
groundwater, that has the potential to increase the adopted background trigger values. Surface
water locations are more subjective to climatic conditions and may not be feasible to attain a
full 12 months of data.

Table 23: Baseline water monitoring data gap monitoring to November 2021

Monthly Baseline Extension to November 2021

Location

Full Suite’ TPH, TRH, Metals 4
BTEX 3
BH9A, BH11, SW2* X
MW239S, SW1*, Sw4* X
BH1, BH12 X
BH4, BH6, BH7, MW239S X

* Note. Surface water locations maybe dry depending on climatic conditions.

' Depth, pH, EC and Full Suite: Ca, Mg, Na, K, pH, EC, Cl, F, SO,, Alkalinity, Hardness & TDS (Calc’), Nitrate, Nitrite, Ammonia,
Reactive Phosphorus, Total Phosphorus, Total Nitrogen, TKN, PFAS suite, TPH, TRH, BTEX, As, Ba, Be, B, Cd, Cr, Co, Cu,
Fe, Pb, Mn, Hg, Ni, Se, V, Zn.

2 Depth, pH, EC and PFAS suite.
3 Depth, pH, EC and TPH, TRH, BTEX.
4 Depth, pH, EC and Metals: As, Ba, Be, B, Cd, Cr, Co, Cu, Fe, Pb, Mn, Hg, Ni, Se, V, Zn.

Table 24 provides a summary of the ongoing operational monitoring schedule for the site and
Table 25 provides a summary of the operational monitoring schedule including locations and
the water quality testing for the applicable monitoring events.

Table 24: Operational monitoring schedule
Location Monthly Quarterly ‘ Annually
BH1A, BH2, BH4, BH6, BH7, BHY X i EPL X X
BH9, BH9A, BH11, BH12A and uy:fdatedur;tt:en only (excluding BH9 other than (excluding BH9
MW239S depth at BHO) depth) other than depth)
Wash plant water X
Wash plant fines X
BHS8, BH10
X X
SW1, SW2, SW3, SW4
BH5, BH12 X
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Table 25: Water quality parameter testing schedule

Monthly

Monthly Quarterly Quarterly
Wash Plant Wash Plant
Water Fines

Annually

e |ron; and
e Manganese.

Cr, Cu, Fe, Mn, Ni
and Zn);

Additional 2 metals
(B and Co) for
surface water;
TRH, BTEXN; and
PFAS.

e  Conductivity; | ®*  Conductivity; Gauging water Conductivity; Gauging water
e pH; e DpH; depth all available pH; depth all available
e ORP; e PFAS; wells; PFAS. wells;
e  Gauging e Arsenic; Conductivity; Conductivity;
water depth; | ® Iron; and pH; pH;
e Turbidity e Manganese. ORP; ORP;
(NTU); Turbidity; Turbidity;
e  Arsenic; 8 metals (As, Ba, General water

quality parameters
(Ca, Mg, Na, K,
pH, EC, Cl, SO,,
Alkalinity,

Hardness & TDS);
Nutrients (Total
Phosphorus, Total

Nitrogen and
Ammonia as N);

e Metals (As, B, Ba,
Be, Cd, Cr, Co, Cu,
Fe, Pb, Mn, Hg, Ni,

Se, V, Zn);
e TRH, TPH and
BTEXN:; and
e PFAS.

8.5 SITE SPECIFIC TRIGGER VALUES

Site specific trigger values for long-term monitoring during the operation of the sand quarry
were developed during baseline monitoring and the initial activities onsite over a range of dry
and wet conditions. An exceedance of a trigger value does not necessarily indicate that there
is an unacceptable risk on site, but rather a trigger for further investigation or evaluation of
management options, as trigger values use baseline data (down to 80" percentile), monitoring
results may naturally exceed trigger values.

The trigger value is carefully chosen to balance between avoiding excessive conservatism,
and ensuring it is not too lenient, which could fail to sufficiently protect the environment.
Section 8.6 details the steps to be taken if the trigger value is exceeded.

Table 26 presents the proposed trigger values for groundwater and surface water respectively
along with a justification for selecting that value. The trigger values are to be applied to each
sample location, suitability of these values should be reviewed, and updates to trigger values
are subject to regulatory approval.

The following Guidelines have been considered in developing site specific trigger values.

e ANZG (2018) Australian and New Zealand Water Quality Guidelines for Fresh and
Marine Waters,
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e National Chemicals Working Group of the Heads of EPA Australia and New Zealand
(HEPA) (March 2025) PFAS National Environmental Management Plan. Version 3.0

¢ National Health and Medical Research Council (2011 - Updated December 2024)
National Water Quality Management Strategy Australian Drinking Water Guidelines 6
Version 3.9

Additional analyses, beyond those with trigger values listed in the tables below, are conducted
to enhance understanding of water chemistry at the time of sampling. These analyses are not
required for evaluation against the trigger values.
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Table 26:

Analyte

Soil and Water Management Plan

Site specific trigger values for Groundwater and Surface Water (2019-2024).

Adopted
Site
specific
ground-
water
trigger
value

Adopted
Site
specific
surface
water
trigger
value

Observed site range

Location

Justification / Comment

pH pH 42-6.5 42-65 Groundwater: Site wide The majority of baseline results were found to be outside the pH range
units 4.33-6.29 of 6.5-8.0 set in the ANZECC 2000 trigger values for a Lowland river in
Surface Water: South-east Augtralla. The system is an aC|d!c sy§tem, likely t.o vary
considerably with groundwater levels especially in the low-lying areas. A
3.82-7.29 range of 4.2 to 6.5 has been adopted across the site, slightly above the
groundwater range, but less than the surface water range.
2023 monitoring shows the majority of locations remain within this acidic
natural range, confirming that the site’s dune sand aquifer naturally
trends acidic.
Electrical uS/cm 500 500 Groundwater: Site wide Concentrations across the Site vary, but on the whole is a freshwater
Conductivity 54 — 489 uS/cm environment, the adopted criteria has been adopted from slightly above
@ 25°C* Surface Water: the upper bounds of the site sampling data for groundwater, but below

82 — 1090 pS/cm

and at approximately the 80™ percentile value for surface water. It is
noted the ANZECC 2000 uses a range of 125 - 2200 for a lowland river
in south-eastern Australia.

No lower bound has been adopted given the likely negligible effects of
changes at the lower bounds, given existing water is very fresh.
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Adopted Adopted
Site Site
specific specific
Analyte ground- surface Observed site range Location Justification / Comment
water water
trigger trigger
value value
Total mg/L 2 0.17 Groundwater: Site wide The majority of baseline results were found to be elevated above the
Phosphorus <0.01-2.76 mg/L ANZECC 2000 trigger value of 0.05mg/L for a Lowland river in South-
(excluding outlying east Australia. It is therefore not considered appropriate to use this
result of 31.8 mg/L) criterion. The majority of baseline sample results were less than 2mgl/L,

Surface Water: however it is noted that the highest value recorded was 2.76mg/L at BH3

(noting one sample event and the well is no longer operational) and
0.01-0.17 mg/L 2.11mg/L in BH11. The third highest concentration of 1.97mg/L was
located at BH8. The sample locations identified represent a large cross
section of the Site therefore represent the likely range that could be
expected at the Site. The highest recorded value was adopted for the
surface water trigger value.
Ammonia as mg/L 0.5 0.2 Groundwater: Site wide The detected range of <0.01-0.34mg/L (excepting two isolated outliers of
N 0.01 — 0.34 mg/L 0.5 and 0.72mg/L) and was not found to be elevated above the ANZECC
(excluding two outlying 2000 toxicant value and ADWG. Based on the results obtained it is
results of 0.5 and 0.72) considered that adopting the 0.5mg/L ADWG provides a logical value for
Surface Water: a trigger response or groundwater and a more conservative level of 0.2
0.01 — 0.16 mall. mg/L has been adopted to be closer to the maximum observed level.

’ ’ 9 The ANZECC criteria is 0.9 mg/L standardised to pH 8 for 95% species
protection, and trigger values increase as pH is reduced, for example at
pH 6.0 the toxicant trigger value increases to 2.57 mg/L.

Total mg/L 5.9 5.9 Groundwater: Site wide Results from the majority of locations were generally found to be

Nitrogen as 0.3 -5.9 mg/L elevated above the ANZECC 2000 trigger values, with the exception of

N (excluding outlying BH1 where concentrations were recorded to be marginally lower than
results of 85.5mg/L) the initial criteria. The highest concentrations were recorded in BH11

Surface Water: (considered to be up hydraulic gradient of the Site) and BH2 located
centrally on Site. Concentrations as high as 2.2mg/L (in BH7) were

0.1-1.8mglL identified at locations down/ cross hydraulic gradient of the Site. It is
evident that concentrations of Nitrogen can be found naturally across the
Site and can be varied over time. Concentrations of Total Nitrogen are
not expected to be elevated above the highest recorded value of
5.9mg/L, as such it adopted as the trigger value, noting trend analysis
will aid in determining potential significant changes in water quality.
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Adopted Adopted
Site Site
specific specific
Analyte Units ground- surface Observed site range Location Justification / Comment
water water
trigger trigger
value value
Turbidity NTU NA 1826 Groundwater: All locations A high degree of variability exists in turbidity values in the groundwater
0-3681 NTU except SW1 onsite given the difficulty in obtaining insitu samples without disturbing
2474 Surface Water: SWA1 side walls of the 50mm piezometers.
0-2474 NTU Criteria from ANZECC 2000 for a lowland river is south-eastern Australia

is 6-50 NTU and applicable to surface water to assess associated light
penetration and potential changes in sedimentation and associated
ecological productivity.

Surface water monitoring locations are relatively stagnant in nature
throughout most of the year excepting during periods of high rainfall and
associated natural surface water runoff. During high rainfall turbidity
increases to over 1,100 NTU for SW1, SW3 and SW4. Outside these
periods of high rainfall levels can range from less than 10 NTU to over
50 NTU. SW1 typically has the highest turbidity, likely owing to its
proximity to impervious areas associated with Cabbage Tree Road and
the resultant increase in surface runoff.

Given difficulties in obtaining representative groundwater turbidity and
minimal environmental risk associated with changes in turbidity, no
trigger has been set for groundwater.

The upper limit of recorded levels have been adopted for surface water
locations, with SW1 split out from the others given the increased runoff.

Dissolved Metals

Arsenic mg/L 0.003 0.006 Groundwater: Site wide Arsenic was not detected within the majority of groundwater locations
<0.001 — 0.003 mg/L with the exception of BH8 recording a maximum concentration of 0.003
Surface Water: mg/L. Previous monitoring by RCA in 2015, recorded 0.005 mg/L at
<0.001 — 0.006 mg/L BH8. Surface water samples (SW3 and SW4) from the excavated

drainage channel show the highest and most frequent detections onsite.
The ADWG limit for Arsenic is 0.01mg/L. The adopted trigger value has
been taken as the maximum value obtained throughout the last 12
month baseline monitoring period which is more conservative than the
ADWSG for both surface water and groundwater.
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Analyte

Barium

Adopted
Site
specific
ground-
water
trigger
value

Adopted
Site
specific
surface
water
trigger
value

Observed site range

Location

Soil and Water Management Plan

Justification / Comment

mg/L 0.07 0.08 Groundwater: Site wide All results for Barium were found to be above the LOR. The highest
<0.001 - 0.034 mg/L concentration recorded was in BH6 (considered to be up/ cross hydraulic
Surface Water: gradient of the Site). The highest level in surface water was recorded in
<0.001 - 0.08 mg/L SW3. The ADWG limit is 2 mg/L. The adopted trigger values have been
taken to be one significant figure above the highest concentration, which
are substantially lower than the ADWG.
Beryllium mg/L 0.002 0.002 Groundwater: Site wide All results for Beryllium were found to be below the LOR of 0.001 mg/L.
<0.001 mg/L The ADWG limit is 0.06 mg/L. The adopted trigger value is twice the
Surface Water: LOR and substantially less than the ADWG limit.
<0.001 mg/L
Boron mg/L 0.10 0.10 Groundwater: Site wide The majority of results for boron in groundwater have been below the
<0.05-0.06 mg/L LOR, while surface water shows highest concentrations at SW1 adjacent
Surface Water: to Cabbage Tree Road. The ADWG limit is 4 mg/L. The adopted trigger
<0.05 - 0.14 mg/L value is the 80™ percentile level of surface water results, which is
substantially lower than the ADWG limit.
Cadmium mg/L 0.0002 0.0002 Groundwater: Site wide The majority of results for cadmium in groundwater and surface water
<0.0001 —0.0002 mg/L have been below the LOR. Highest levels are near Cabbage Tree Road
Surface Water: and former RZM machinery yards. The ADWG limit is 0.002 mg/L. The
<0.0001 — 0.0002 mg/L adopted trigger value is the maximum level measured onsite, which is
1/10% the ADWG limit.
Chromium mg/L 0.004 0.004 Groundwater: Site wide All locations have recorded concentrations of chromium at or marginally
(Criv) <0.001 - 0.004 mg/L above LOR at varying times, with the majority of results below LOR of
Surface Water: 0.001 mg/L. The ADWG limit is 0.05 mg/L. The adopted trigger value

<0.001 - 0.006 mg/L

has been taken as the maximum value obtained throughout the baseline
monitoring period, excluding one surface water sample at 0.006 mg/L.
The trigger value is substantially more conservative than the ADWG.
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Analyte

Units

Adopted
Site
specific
ground-
water
trigger
value

Adopted
Site
specific
surface
water
trigger
value

Observed site range

Location

Soil and Water Management Plan

Justification / Comment

Cobalt mg/L 0.006 0.006 Groundwater: Site wide Several groundwater locations have recorded levels above the LOR,
<0.001 - 0.003 mg/L however the majority of samples taken are below the LOR of 0.001 mg/l,
Surface Water: it is more likely to be present above LOR in surface waters and at its
<0.001 — 0.017 mg/L highest in SW1. The adopted criteria is the 80" percentile of sample
results for surface water.
Copper mg/L 0.083 0.033 Groundwater: All locations Copper is generally higher in the south western portion of the monitoring
<0.001 - 0.051 mg/L beside SW4 network with the highest levels at BH4 and BH2. Within surface water
except BH4 at and BH4 concentrations varying between locations, but with highest at SW4. The
0.136mg/L ADWSG limit is 2 mg/L. It is noted that this result was from a duplicate

Surface Water:
<0.001 - 0.033 mg/L
except SW4 at 1mg/L

sample.

The adopted trigger value has been taken as the maximum values
obtained throughout the baseline monitoring period. The trigger value is
substantially more conservative than the ADWG.

Historical copper variations beginning in 2019 show a seasonal trend
where concentrations begin to rise in May, peak during
August/September and reduce to below the trigger value by October.
These increased concentrations may be attributed to the decrease in
rainfall associated with the winter months following the generally high
rainfall over summer. Overall, trends have previously shown a long-term
temporal increase between 2019 and 2021, where the peak
concentrations were increasing with each seasonal event up until 2022.
The 2023 peak concentrations have once more increased when
compared to the previous year, which may be due to the lower rainfall
totals reported during the 2023 winter months compared to previous
years. This trend is most notable at BH4, where copper concentrations
have exceeded the adopted trigger value for all five years since water
monitoring began in 2019. Due to the strong evidence for natural
increases in background concentrations, Kleinfelder (2024) recommend
that a less conservative, BH4-specific trigger (0.04 mg/L) could be
considered in future reviews however, this Plan retains the existing
adopted site-wide Cu trigger values pending any future approval by
DPHI.
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Analyte

Iron

Units

mg/L

Adopted
Site
specific
ground-
water
trigger
value

41

Adopted
Site
specific
surface
water
trigger
value

7.25

45.1

8.84

6.78

Observed site range

Groundwater:
<0.05-125
(excluding up to
13 mg/L at BH1 and
6.78mg/L at BH6)

Surface Water:
0.1 -32 mg/L

Location

All locations
except those
stated below

SW3, Sw4

BH1

BH6

Soil and Water Management Plan

Justification / Comment

Iron concentrations are highest (up to 32 mg/L) in the excavated drainage
channels (SW3, SW4), compared with natural surface water pooling at
SW1 and SW2 (maximum of 7.25 mg/L). This is likely due to wetting and
drying cycles of the iron sulphides exposed within the low lying channels.
Additionally, December 2023 recorded 45.1mg/L at SW4, BH1 is
expected to have been contaminated by metal filings or fragments during
well repair activities, with iron, zinc, nickel and chromium elevated,
particularly at the start of the monitoring program and closest to when
repair works were completed. The third highest value was adopted for the
trigger at BH1 (assumes initial high values are directly related to repair
works).

There is no health based guideline set for iron in the ADWG or trigger
value in ANZECC 2000. Concentrations of Iron reported at BH6 exceeded
the site-specific trigger values for eight consecutive months from March
until October of 2023. The measured concentration of iron at this location
has been elevated since May 2022 and reached a peak of 6.78
milligram/litre (mg/L) during the July 2023 monitoring event. Due to the
upgradient location of this monitoring point, which is 860 metre (m) from
quarrying activities, it is considered unlikely that quarrying activities have
directly affected these results, which are likely due to natural variations
and low pH which is apparent at this monitoring location.

Lead

mg/L

0.001

0.003

Groundwater:
<0.001 - 0.001 mg/L
Surface Water:
<0.001 - 0.003 mg/L

Site wide

The majority of results for lead in groundwater and surface water have
been below the LOR, the highest values have been recorded at SW1
adjacent to Cabbage Tree Road. The ADWG limitis 0.01 mg/L. The
adopted trigger value is the maximum level measured onsite that are
substantially lower than the ADWG limits.
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Analyte

Adopted
Site
specific
ground-
water
trigger
value

Adopted
Site
specific
surface
water
trigger
value

Observed site range

Location

Soil and Water Management Plan

Justification / Comment

Manganese mg/L 0.136 0.841 Groundwater: Site wide Manganese is consistently present within surface water and groundwater.
0.002 — 0.136 mg/L The highest levels were measured in SW1 and BH4 adjacent to Cabbage
Surface Water: Tree Road.
0.003 — 0.841 mg/L The ANZECC 2000 criteria is 1.9 mg/L, while the ADWG limit is 0.5 mg/L.
Given the maximum levels measured onsite are substantially lower than
relevant guidelines, the maximum levels have been adopted as the
trigger value.
Mercury mg/L 0.0001 0.0001 Groundwater: Site wide Mercury has not been detected above the LOR of 0.0001 mg/L at any
<0.001 mg/L site in surface water or groundwater. The ADWG limit is 0.001 mg/L.
Surface Water: The adopted trigger value is the set at the LOR (i.e. detection).
<0.001 mg/L
Nickel mg/L 0.02 0.02 Groundwater: Site wide
<0.001 - 0.07 mg/L Nickel in surface water is regularly detected above LOR and varies in
Surface Water: concentration between locations and over time. The highest levels were
<0.001 — 0.02 mg/L at SW1.
Nickel is routinely detected in groundwater, with the highest level detected
in BHLL upgradient of the quarry, followed by BH3 and BH4.
The ADWG limit is 0.02 mg/L, and ANZECC 2000 95% level is 0.011
mg/L. Nickel has been detected across the site at levels above both
ANZECC and ADWG. The trigger level has been adopted at the ADWG
level of 0.02 mgl/L.
Selenium mg/L 0.01 0.01 Groundwater: Site wide Selenium has not been detected above the LOR of 0.01 mg/L at any site
<0.01 mg/L in surface water or groundwater. The ADWG limitis 0.01 mg/L. The
Surface Water: adopted trigger value is the set at the LOR (i.e. detection).
<0.01 mg/L
Vanadium mg/L 0.01 0.01 Groundwater: Site wide Vanadium has not been detected above the LOR of 0.01 mg/L at any
<0.01 mg/L site in surface water or groundwater. No limit is set within ANZECC or
Surface Water: ADWG guidelines. The adopted trigger value is the set at the LOR (i.e.
<0.01 mg/L detection).
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Analyte

Zinc

Observed site range

Groundwater:
<0.005 - 0.085 mg/L

Adopted Adopted
Site Site
specific specific
Units ground- surface
water water
trigger trigger
value value
mg/L 0.085 0.535
0.1 -

(excludes values of
1.27 mg/L, 0.362, 0.132
and 0.116mg/L at BH1
and up to 0.164mg/L at

BH2)

Surface Water:
<0.005 - 0.535 mg/L

(excludes one value of
1.82 mg/L at SW4)

Location

All locations
except those
stated below

BH1

Soil and Water Management Plan

Justification / Comment

Zinc was generally highest within SW1 (up to 0.535 mg/L) adjacent to
Cabbage Tree Road seemingly associated with low water levels,
excepting one anomalous value (assumed to be in error) of 1.82 mg/L that
was measured at SW4 in April 2020 outside the baseline period. A level
of 0.535 mg/L has been adopted for surface water.

BH1 is expected to have been contaminated by metal filings or fragments
during well repair activities, with iron, zinc, and chromium elevated,
particularly at the start of the monitoring program and closest to when
repair works were completed, the levels then trended down until
significant rainfall events in February (0.652 mg/L) and March 2021 (0.596
mg/L) appeared to result in substantial increases. A trigger value slightly
above the second highest value measured during the baseline period has
been adopted, acknowledging the somewhat unpredictable changes in
concentration.

Aside from BH1, the highest zinc levels in groundwater have occurred at
BH7. This maximum level has been adopted for the trigger value for
groundwater.

There is no health based ADWG limit for zinc, with aesthetic criteria set
at 3 mg/L. The ANZECC 2000 80% level is 0.031 mg/L. Zinc is routinely
detected across the site at levels substantially above ANZECC 80%
levels, as such values approaching the maximum levels have been
adopted.

Zinc concentrations increased to above the site-specific trigger values in
August 2023 at BH2 for the second consecutive year following a water
trigger investigation during previous 2022 monitoring. The 2022 trigger
investigation found that natural fluctuations and historical anthropogenic
sources are the likely source of these triggers and current quarrying
operations are not the cause.
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Analyte

Units

Cations and Anions

Adopted
Site
specific
ground-
water
trigger

value

Adopted
Site
specific
surface
water
trigger
value

Observed site range

Location

Soil and Water Management Plan

Justification / Comment

Sodium mg/L 77 142 Groundwater: Site wide All surface water locations show varying concentrations of sodium above
4 - 77 mg/L the LOR, with the highest levels recorded in SW1 during low rainfall
Surface Water: conditions. Like surface water all boreholes show varied concentrations
6 142 /L. of sodium, with the highest levels at BH4, and MW239S.
- i4emg No specific ADWG or ANZECC level set.
The highest recorded level has been adopted as the trigger value.
Calcium mg/L 5 40 Groundwater: Site wide BH2, 4 and 6 routinely record levels above LOR, while other wells often
<1.0-5mg/L have levels below the LOR. Within surface water the highest levels are
<1.0 - 40 mg/L No specific ADWG or ANZECC level set.
The highest recorded level has been adopted as the trigger value.
Magnesium mg/L 11 52 Groundwater: Site wide SW1 has the highest magnesium levels particularly during low rainfall
<1.0-11 mg/L conditions. Within groundwater the highest levels have been recorded in
Surface Water: MW239S, while the lowest are typically in BH1 and BH2.
1.0 - 52 mg/L No specific ADWG or ANZECC level set.
The highest recorded level has been adopted as the trigger value.
Potassium mg/L 2 8 Groundwater: Site wide Potassium in groundwater is frequently below the LOR of 1.0 mg/L, with
1.0 -2 mg/L BH6 and BH7 the only wells routinely recording levels at or slightly
Surface Water: above the LOR. Within surface water, the highest levels are recorded

No specific ADWG or ANZECC level set.
The highest recorded level has been adopted as the trigger value.
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Adopted Adopted
Site Site
specific specific
Analyte Units ground- surface Observed site range Location Justification / Comment
water water
trigger trigger
value value
Sulphate mg/L 70 324 Groundwater: Site wide
<1.0 -41 mg/L Highest levels in groundwater are typically at BHOA, BH4 and MW239S,
(excluding one irregular - . o .
with lowest levels routinely at BH1. Within surface water highest levels
value of 70 mg/L at . . : o
BH8) have been recorded in SW1 during low rainfall conditions.
Surface Water: I No SF;G(;If:C A?:VG l;)r ANZdECC cIjevel ;et. . |
5 — 324 mglL e highest recorded level has been adopted as the trigger value.
Chloride mg/L 148 234 Groundwater: Site wide Highest levels in groundwater are typically at MW239S, with lowest
10 — 148 mg/L levels routinely at BH1. Within surface water highest levels have been
Surface Water: recorded in SW1 during low rainfall conditions.
7 - 234 mg/L No specific ADWG or ANZECC level set.
The highest recorded level has been adopted as the trigger value.
Fluoride mg/L 0.2 0.8 Groundwater: Site wide The highest level for surface water was detected in SW4, followed by
<0.1 - 0.2 mg/L frequent high levels in SW1 during low rainfall conditions. Fluoride is
Surface Water: typically highest in groundwater at BH7.
<0.1-0.8 mg/L ADWSG sets a level of 1.5 mg/L, with no specific level set by ANZECC
' ' 2000. Key fluoride sources in the local area are likely to be associated
with fallout from the Tomago Aluminium Smelter to the west of the site
and seawater influence. The HWC potable water typically sets a level of
1 mg/L.
The highest recorded level has been adopted for fluoride in surface
water and groundwater, that are more conservative than ADWG.
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Adopted Adopted
Site Site
specific specific
Analyte Units ground- surface Observed site range Location Justification / Comment
water water
trigger trigger
value value
Hydrocarbons
TRH Cs—C1o pg/L 20 20 Groundwater: Site wide Concentrations of TRH were identified to be below the LOR for the
OR <20 pg/L majority of monitoring with exceptions to BH1, BH4 and BH11.
Ces-C1o (Excluding values of 30 At BH1 this occurred following well repair work, where light fraction
minus BTEX and 1690 mg/L hydrocarbons were detected in two samples after the repair works.
(F1) recorded at BH1 At BH4 (near Cabbage Tree Road and original site access road and
following well repair intersection with Cabbage Tree Road) detections of the fraction generally
work) associated with diesel (C16 — Caa4) typically occur following rainfall and are
Surface Water: expected to be the result of previous accidents, road runoff, or other past
<20 pg/L uses of this area, being flushed into the groundwater. The median
detected concentration has been adopted as the trigger for BH4
TRH Ciwo —| ug/L 100 100 Groundwater: Site wide acknowledging the past contamination.
Cie <100 pg/L At BH11 (located upgradient of the quarry) two samples have returned
OR Surface Water: concentrations for fractions generally associated with diesel (C16 — Caa),
TRH C1o - <100 pg/L these have been isolated and cause is unknown (or are result of isolated
C16 minus N contamination during sampling).
(F2) ANZECC and the ADWG do not have any set criteria for these
TRH Cis— ug/L 100 100 Groundwater: Site wide | nydrocarbons fractions.
Cas <100 - 700 pg/L (except BH4) | Based on the understanding of the above, generally TRH is not identified
within the groundwater or surface water across the Site. The Laboratory
295 - Surface Water: BH4
<100 pg/L
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Analyte

Units

Adopted
Site
specific
ground-
water
trigger
value

Adopted
Site
specific
surface
water
trigger
value

Observed site range

Location

Soil and Water Management Plan

Justification / Comment

TRH Cs4 - g/l 100 100 Groundwater: Site wide LOR has therefore been adopted as trigger values unless otherwise
Cao <100 pg/L shown.
Surface Water:
<100 pg/L
PFAS
PFOS pg/L - Freshwater Groundwater: Site wide Concentrations reported above LOR at SW4 (16 Sep & 25 Sep 2019)
- 99% <0.01 pg/L
species Surface Water:
protection:
0.00023 <0.01 -0.05 pg/L
Sum of g/l 2 - Groundwater: Site wide PFAS analytes have been detected as follows:
PFOS+ <0.01 pg/L Surface water is monitored at four Site locations (SW01, SW02, SWO03 &
PFHxS Surface Water: SWO04), with 15 surface water samples collected from the four locations
<0.01-0.07 pgiL between January and December 2023 were submitted for PFAS analysis.
During the 2023 monitoring period there was no reported results of PFAS
mg/kg | Wash Plant Sediments Nil Wash plant | compounds detected above the laboratory LOR in any surface water
Only sediments samples.
- Previously 3 of 5 samples for 12 months to January 2020 (or 12 of 16
PFOA ug/L 10 Freshwater Groundwater: Site wide samples to March 2021), the Sum of PFOS + PFHxS has been detected
- 99% <0.01 pg/L above LOR at SW4.
species Surface Water: On 1 occasion for 12 months to January 2020 (or 2 occasions to March
prot?gtion: <0.01 pg/L 2021) the Sum of PFOS + PFHxS has been detected above LOR at SW1.
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Adopted Adopted
Site Site
specific specific
Analyte Units ground- surface Observed site range Location
water water
trigger trigger
value value
Freshwater
- 95%
species
protection:
220
mg/kg Wash Plant Sediments Nil Wash plant
Only sediments
Other PFAS pg/L NA NA PFDS (<0.02-0.02) Site wide

6:2 FTS (<0.05-0.19)

Soil and Water Management Plan

Justification / Comment

6:2 FTS has been detected on one occasion in BH9 (0.14 pg/L in August
2020, possibly related to sample method) and BH6 on one occasion (0.19
pg/L in December 2019).

PFDS has been detected on one occasion in BH4 (0.02 pg/L in September
2019).

SW4 is located within an excavated drainage channel on the eastern
extent of the site nearing areas of known higher PFAS concentrations
associated with the Department of Defence site at Williamtown. Of the
twelve detections of PFAS at SW4, they have comprised the following
PFAS analytes at or above the LOR:

On 12 occasions this was Perfluorooctane sulfonic acid (PFOS) to a
maximum of 0.05 pg/L (September 2019). On two occasions
Perfluorohexane sulfonic acid (PFHxS) was detected in addition to PFOS
to @ maximum of 0.03 pg/L (January 2021).

SWH1 is located adjacent to Cabbage Tree Road, on two occasions PFOS
has been detected above LOR to a maximum of 0.02 pg/L (January 2020).
The HEPA NEMP (2020) is the recognised national guidance for the
investigation and management of PFAS in Australia. The NEMP 2020
guideline for drinking water and human health investigation levels for soil
have been adopted for trigger values.

For wash plant sediments, the HEPA NEMP (2020) for a residential
setting with garden/accessible soil (HILA) land use type owing to the low
potential of the sands to be used in a residential setting and exposed
nature of the final land use. It should be noted that the majority of washed
sands are likely to be used and bound in concrete.
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Adopted Adopted
Site Site
specific specific

Analyte Units ground- surface Observed site range Location Justification / Comment
water water
trigger trigger
value value

Note:

e Site ranges for surface and groundwater ranges are originally derived from validated monitoring data presented in Table 3.5 of the Baseline Water Quality Summary
Report (Kleinfelder, 2020). Ranges previously reflected minimum and maximum concentrations across the 2019-2020 baseline period. Where applicable, anomalous

results such as those affected by piezometer repairs, isolated exceedances outside the monitoring period, or known contamination have been excluded, in line with
communications between DPHI.

e The above trigger values have been updated to align the SWMP with the most recent water quality dataset presented in the Annual Water Quality Report (Kleinfelder,

2024). These changes / updates allow consistency between the operational monitoring results and the management framework used to assess water quality
performance at the site.

e Values reported as ‘<LOR’ represent concentrations below the laboratory detection limit.

e This SWMP will apply PFAS NEMP 3.0 (2025) as the governing assessment guideline ongoing. NEMP values are guidelines, while the operational “trigger” for the site
is detection above LOR and/or trends towards NEMP levels.
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8.6 TRIGGER RESPONSE ACTIONS

Trigger values for the majority of analytes are provided in Table 26 above. The following
actions should be followed where analysis finds concentrations above the stated trigger values.

8.6.1 Water Trigger Investigation

Upon identifying the need to undertake a Water Trigger Investigation, Hunter Water
Corporation (HWC), NSW Environmental Protection Authority (EPA) and Department of
Planning, Housing and Infrastructure (DPHI) and Department of Climate Change, Energy, the
Environment and Water (DCCEEW) will be notified within 24 hours of receiving the results,
with a subsequent written notice of the investigation within seven (7 days).

The need to complete a Water Trigger Investigation does not indicate that a notifiable incident
has occurred. It is important to note that the quarrying activity introduces a limited range of
potential contaminants into the site and that many trigger values, while set, are unlikely to be
changed by the quarrying activity.

The water trigger investigation will evaluate the following:

a) A review of the site conceptual site model to understand the risk potential (to people
and the environment) of the exceedance;

b) Identify the potential for other sources to be present that may require confirmatory
sampling (and include intrusive investigation if considered appropriate);

c) Recent climate and rainfall data;

d) Groundwater and surface water levels;

e) Other activities (not associated with the quarry) within the catchment (both on and off
the Site) in the preceding period;

f) Operational activities of the quarry in the preceding period; and

g) Historical potential for those quarry activities to cause exceedance.

Where additional sampling is required the Water Trigger Investigation report will be submitted
to HWC, NSW EPA and DPHI within 30 days. The report will also be summarised in the Annual
Review.

Where the Water Trigger Investigation Report determines changes are likely due to the quarry
activities and an incident has occurred, the required incident reporting and natification
procedures as outline in Section 7 & 10 will be followed.

8.6.2 pH, EC, Metals, lons & Nutrients

Table 27 provides details on the response action required should an analyte concentration be
found above the adopted trigger value.
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Table 27: pH, EC, Metals , lons and Nutrients Response Actions

Review data validity and context

a) Are concentrations outside the range of previous monitoring data (Section 8.6.1);

b) Question result with the laboratory to determine if there were any laboratory errors;

¢) Record in the Sampling Report what operations that may cause the elevated concentration have
been undertaken in the preceding period and the context to the sample location (e.g. up gradient/
down gradient and proximity); and

d) Record in the Sampling Report the rainfall data and groundwater elevations and comment on
potential for concentration change to be due to seasonal adjustments.

Where the result confirmed by laboratory is significantly above (e.g. more than 5x) the LOR and
previous site-wide maximum (see Section 8.6.1) AND there is cause to suggest it may be related to

2 quarrying activities, undertake follow up sampling at the affected location for the analyte within 72
hours of receiving the first analysis.
Where the 72 hour follow up sampling is not required (as per 2 above), but the result is above trigger
value, re-sample location and elevated analyte in the following monitoring round to gauge if the
3 previous exceedance was an isolated occurrence potentially due to unknown sampling error,

laboratory error, an isolated natural change or may be symptomatic of broader changes in water
quality.

Where two samples are:

a) ABOVE the adopted trigger value, BUT LESS than previous data, this may suggest an

incorrectly set trigger value that does not fully account for seasonal changes. Consider
updating trigger value at next management plan update.

b) ABOVE the adopted trigger value_AND previous data this may indicate a more significant
change in water quality and a Water Trigger Investigation will be undertaken in accordance
with Section 8.7.

8.6.3 Hydrocarbons

Table 28 provides details on the response action required should an analyte concentration be
found above the adopted trigger value within hydrocarbons.
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Table 28:

Hydrocarbon Response Actions

Review data validity and context

a) Are concentrations outside range of previous monitoring data (see Table 26);

b) Question result with the laboratory to determine if there were any laboratory errors;

c) Record in the Sampling Report what operations that may cause the elevated concentration
have been undertaken in the preceding period and the context to the sample location (e.g.
up gradient/ down gradient and proximity); and

d) Record in the Sampling Report the rainfall data and groundwater elevations and comment
on potential for concentration change to be due to seasonal adjustments.

Where the result (confirmed by laboratory) confirms hydrocarbons are present (except at BH4) AND
there is cause to suggest it may be related to quarrying activities, undertake follow up sampling at the
affected location for the analyte within 72 hours of receiving the first analysis:

e Where TRH C6 to C10 has been detected then BTEXN will also be analysed; and/or

e Where TRH C16 to C40 has been detected then PAH will also be analysed.

Where two samples are:

ABOVE the adopted trigger value AND for BH4 its previous data, this may indicate a significant

3 change in water quality and a Water Trigger Investigation will be undertaken in accordance with
Section 8.7.
Where a spill or potential pollution incident event has occurred that has the potential for material
4 environmental harm (as deemed by the Quarry Manager), then sampling (or re-sampling) at the

closest (down hydraulic gradient) location will be undertaken within 48 hours. An incident investigation
in accordance with Section 8.7 will be completed.
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8.6.4

PFAS

Table 29 provides details on the response action required should an analyte concentration be
found above the adopted trigger value within PFAS.

Table 29:

PFAS Response Actions

Review data validity and context

Are concentrations outside range of previous monitoring data (see Table 26);

Question result with the laboratory to determine if there were any laboratory errors;

Record in the Sampling Report what operations that may cause the elevated concentration have been
undertaken in the preceding period and the context to the sample location (e.g. up gradient/ down
gradient and proximity); and

Record in the Sampling Report the rainfall data and groundwater elevations and comment on potential
for concentration change to be due to seasonal adjustments.

Where the result (confirmed by laboratory) confirms PFAS is present at more than 2x the LOR (except

2 at SW1 and SW4) AND there is cause to suggest it may be related to quarrying activities, undertake
follow up sampling at the affected location for the analyte within 72 hours of receiving the first analysis.
Where not significantly above, re-sample location and elevated analyte in the following monitoring

3 round to gauge if result was an isolated occurrence potentially due to unknown sampling error,

Where two consecutive samples are:

laboratory error, or may be symptomatic of broader changes in water quality.

ABOVE the adopted trigger value, BUT LESS than previous data range, this may suggest an
incorrectly set trigger value, that does not fully account for the existing background environment.
Consider updating trigger value at next management plan update.

ABOVE the adopted trigger value AND previous data this may indicate a significant change in water

quality and a Water Trigger Investigation will be undertaken in accordance with Section 8.6.4.

8.7 REVIEW OF PFAS EXPOSURE PATHWAYS

Consistent with Schedule 5, Condition 48 of the SSD-6125 an annual review of PFAS exposure
pathways will be completed by a suitably qualified and experienced independent expert
approved by DPHI.

This PFAS exposure review will include a review of analytical results from the quarry’s
monitoring wells as well as considering any publicly available results from nearby wells
monitored as part of Defence’s On-going Monitoring Plan (OMP) for RAAF Williamtown, which
may include data from the following Defence OMP wells:

a) MW139
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b) MW177
c) MW241
d) MW107S-D

The PFAS Exposure Review is placed on the website and included in the Annual Review.
8.71.1 PFAS Risk Review

In addition to the above annual PFAS exposure review, where monitoring undertaken in this
plan identifies potential changes in PFAS levels as per Section 8.6.3, DPHI will be notified
and a Water Trigger Investigation undertaken as per Section 8.7, and if potentially related to
quarrying activities an Incident Investigation and Corrective Action Report will be completed.

A risk review of Per- and Polyfluoroalkyl Substances (PFAS) by Kleinfelder (2024) was
undertaken in response to the recommendation of the PFAS annual report. The report was
commissioned to investigate whether site operations have increased the risk of PFAS
exposure. Key points are outlined below.

e PFAS concentrations in groundwater and surface water were consistently below site-
specific trigger levels and human health criteria.

e Since sampling began in 2019, 92% of surface water samples and 98.7% of
groundwater samples have been below the laboratory limit for PFAS detection.
No significant trends in PFAS concentrations were identified.
Minor sources of PFAS within the wash plant were identified, but the overall risk to
human health from PFAS at the site is considered low.

e The material from the wash plant is suitable for both onsite and offsite reuse.

e A numerical groundwater flow model and further leach testing are not required based
on the current PFAS concentration levels.

The report concludes that, as of this investigation, no additional actions are necessary unless
future concentrations exceed the established trigger levels.

8.8 SURFACE WATER DISCHARGES

The are no surface water discharges proposed or expected to be required for the operation of
the project. The water management system is designed based on the high infiltration capacity
of the sand onsite, as such no discharge from site is expected. In the event of a discharge
occurring, the incident is required to be immediately notified if there is a risk of ‘material harm
to the environment’ refer to Section 7.14.

8.9 THE EFFECTIVENESS OF THE WATER MANAGEMENT
SYSTEM

The effectiveness of the water management system will be monitored by assessing the
following:

a) Accuracy of the site water balance and adjusting this plan accordingly to meet actual
use.
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b) Containment of sediments within the boundary of the resource area.

¢) Containment of contaminants within bunded areas.

d) Surface and groundwater monitoring results that show negligible change in quality or
quantity due to the presence of the quarry.
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9. REPORTING

9.1 MONITORING SUMMARY

In order to assess the success of management, controls identified in Section 7, a number of
monitoring programmes have been developed below in Table 30.

Table 30: Monitoring Summary

Item Monitoring Action Responsibility Reporting

Baseline Water Quality data gap | Until November 2021 or

A monitoring as per Table 23 12 months of Quarry Manager Results included

groundwater data in AEMR.
B fwli)rr:?ttcﬁin a’;‘l gezo;];sr:a;ir&q'll']:ll;lz As per Table 24 and Quarry Manager Results included
o gasp Table 25. ry Manag in AEMR.
c Wash plant process water and fines | As per Table 24 and Quarry Manager Results included
Table 25. y Manag in AEMR.
Review monitoring data against Site Monthly

Monthly on receipt of

D Specific Trigger Values and Actions the laboratory analysis.

Quarry Manager monitoring

as per Section 8.6. summary.
Erosion and sediment controls will | Monthly and after a .
. . . Register of
be inspected to ensure performance | major rainfall event
. L . monthly / post
E is maintained. (e.g. 24 hour rainfall to Quarry Manager . :
major rainfall
9am above 100 mm at . .

inspections.

Williamtown BOM).

General hydrocarbons management
F site inspections to identify potential | Weekly Quarry Manager Nil
leaks and any issues.

Appropriate maintenance schedules

for taps, toilets, plant and equipment Register of
G must be followed to detect and repair Ongoing Quarry Manager qulpment
maintenance
leaks.
Results included
H Coagulant and flocculant use. Monthly Quarry Manager in AEMR.
| HWC network water use. Quarterly Quarry Manager Results included

in AEMR.
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9.2 REPORTING

Soil and Water Management Plan

The following soil and water management requirements will be reported and/or recorded during

the project in Table 31.

Table 31: Reporting Requirements

Item Report

Trigger

Responsibility

Reporting
Authority

Baseline Water Quality Summary

Report that includes:

e  Statistical distribution of sampling
results at each location.

e Locations with potential to be
influenced by initial construction

Following the 12

D Incident Notification

identification of a
non-compliance.

Quarry Manager

A activities. months of Quarry Manager | Internal / DPHI.
o Statistical distribution of sampling | monitoring
results considered to be unaffected
by construction.
e  Comment on suitability of locations,
frequency and analytes for ongoing
monitoring.
Addendum to Baseline Quality November /
B Summary Report December 2021 Quarry Manager | Internal / DPHI.
Trigger Response
. — i HWC, EPA, DPHI
C Water Trigger Investigation Report Actions as  per | Quarry Manager .C .
. — within 24 hours
Section 8.6.1
Following

HWC, EPA, DPHI
— within 24 hours

Material Harm Notification to potentially

Incident that has
resulted in or has

HWC, EPA, DPHI

Summary of all soil and water
monitoring results and
management actions undertaken in
the 12-month period,;

agreed with DPHI

E affected stakeholders poten’.ual.to resultin | Quarry Manager — within 24 hours
material impact to
environment.
E Incident Investigation and Corrective Incident Notification Quarry Manager HWC, EPA, DPHI
Action Report Completion v 9 — within 7 days
. Following monthly
G Monthly Inspection Report internal inspections Quarry Manager | Internal
Following three-
Three-yearly Independent .
H Environmental Audits yeanl'ly independent | Quarry Manager | DPHI
audit
Annual Environmental Management
Review (AEMR)
AEMR to include: Annually  at  time
| . y Quarry Manager | DPHI
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Reporting
Authority

Item Report Trigger Responsibility

e  Summary of any soil or water non-
compliances recorded in the 12-
month period;

e Summary of any soil or water -
related complaints recorded in the
12-month period;

e  Summary of corrective actions and
improvements to reduce impacts to
soil and water.

e Review of the site water balance.

e Volume of water drawn from the
HWC network.

e Quantity of flocculant and
coagulant used, including estimate
of concentration based on tonnes
washed.

e Volume of water transferred from
site (e.g. septic / bunded water
capture).

e Comparison with estimated water
use (Section 5.2). Where more than
20% above estimated maximum,
review water usage areas and
investigate methods to minimise
usage where feasible.

AEMR will be uploaded to Project

website within two weeks of final report

being issued.
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10. INCIDENTS, NONCOMPLIANCE AND COMPLAINT
MANAGEMENT

10.1 INCIDENT AND NONCOMPLIANCE MANAGEMENT

Any environmental incident or noncompliance at Site will be managed in accordance with
the consent. Incidents and non-compliances have the following definition in SSD-6125. As
per the definitions within the Mod 2 of SSD-6125 an incident is defined as;

Incident a set of circumstances that:

e causes or threatens to cause material harm to the environment; and/or
e breaches or exceeds the limits or performance measures/criteria in this Consent

A noncompliance under SSD-6125 does not have a definition, therefore nhoncompliance’s
come under similar protocols as incidents for the purposes of this SWMP.

10.2 INCIDENT AND NONCOMPLIANCE REPORTING

1. All incident notifications and reports must be submitted via the DPHI Department’s
Major Projects website.

2. The Applicant must immediately notify the Secretary (using the contact name, email
address and phone number provided by the Department from time to time) and any
other relevant agencies of any incident as per Development Consent.

3. The Applicant must provide notification as required under these requirements, even if
the Applicant fails it to give the notification required under condition C7 or, having given
such notification, subsequently forms the view that an incident has not occurred.

4. Within 7 days (or as otherwise agreed by the Planning Secretary) of the Applicant
making the immediate incident notification (in accordance with condition C9), the
Applicant is required to submit a subsequent incident report that:

(a) identifies how the incident was detected; identifies when the Applicant became
aware of the incident;

(b) identifies any actual or potential non-compliance with conditions of consent;
(c) identifies further action(s) that will be taken in relation to the incident; and
(d) a summary of the incident;

(e) outcomes of an incident investigation, including identification of the cause of the
incident;

(f) details of the corrective and preventative actions that have been, or will be,
implemented to address the incident and prevent recurrence; and
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(g) details of any communication with other stakeholders regarding the incident.

10.3 COMPLAINTS MANAGEMENT

Following receipt of any water-related complaint, Newcastle Sand would implement the
following procedure:

1.

2.

The complaint will be reviewed by the Quarry Manager to determine the nature, date
and time of the water quality source

The water monitoring data for the relevant period would be examined and a report
prepared. The Quarry Manager would contact the complainant to discuss and attempt
to resolve the complaint. Further water quality measures and water monitoring may be
undertaken if required in consultation with the complainant;

In the event that the procedures identified in Step 2 above resolve the issues raised,
no further action would be taken. In the event that the complaint is not resolved, then
supplementary water quality monitoring will be undertaken within one month of the
conclusion of Step 2 in accordance with the procedures identified in Section 5;
Should the monitoring report indicate that no exceedance of the relevant criteria was
identified, the Quarry Manager will continue to consult with the complainant in relation
to managing water quality

Should the monitoring report indicate that an exceedance of the criteria identified in
SSD-6125 or the EPL the Quarry Manager will notify the relevant government
agencies. In addition, the Quarry Manager will continue to consult with the complainant
in relation to the complaint; and

In the event that multiple complaints are received from the same individual(s) and
Newcastle Sand can demonstrate:

o have demonstrated compliance with the criteria

o there is documented evidence of a genuine attempt by Newcastle Sand to discuss
the issue and seek a resolution with the complainant,

o then Newcastle Sand may, in consultation with the relevant government agencies,
limit responses to further complaints to Steps 1 and 2 above.

This sub-section records the procedures that would be implemented following the receipt of a
water-related complaint. Complaints can also be directed to the Company via phone or email.
These details are presented in Table 32 below.
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Table 32: Complaints Management Contact Details

Communication Details

Email info@newcastlesand,com.au

mai .
environment@newcastlesand,com.au

Website https://www.newcastlesand.com.au/

10.4 COMPLAINTS REGISTER

The complaints register will be maintained by Newcastle Sand for the life of the Site and
updated post complaint. A record of any complaint will be kept for at least the life of the Project
after and the record will be produced to any authorised officer if requested as well as made
available on the website.

A summary of annual complaints received will be provided in the Annual Review and made
available on the Newcastle Sand’s website. The Site has complaints hotline, with all community
or regulator complaints logged in a dedicated complaints register and investigated and
actioned immediately as per EIS ‘Environmental Management’.

Ref: WSS_SWMP_V/5.2


mailto:info@newcastlesand,com.au
mailto:environment@newcastlesand,com.au
https://www.newcastlesand.com.au/

Soil and Water Management Plan
NEWCASTLE SAND

11. REFERENCES

AECOM, 2017. RAAF Williamtown: Environmental Site Assessment, 2017. Report for Dept. of

Defence. Available: http://www.defence.gov.au/Environment/PFAS/Williamtown/publications.asp

ANZECC 2000. Australian and New Zealand Guidelines for fresh and marine water quality: National
Water Quality Management Strategy, 2000, Australian and New Zealand Environmental Conservation

Council: Agriculture and Resources Management Council of Australia and New Zealand (ANZECC).

NSW Department of Primary Industries (2012). NSW Aquifer Interference Policy: NSW Government

policy for the licensing and assessment of aquifer interference activities. NSW Government.

Brusseau, ML., Yan, N., Van Glubt, S., Wang, Y., Chen, W., Lyu, Y., Dungan, B., Carroll, KC., and Omar
Holguin, F. 2018. Novel methods for measuring air-water interfacial area in unsaturated porous media.
Water Res. 2019 Jan 1; 148: 41-50. Published online 2018 Oct 15.

Catchments & Creeks Pty Ltd, April 2010, Check Dam Sediment Traps, Version 2. Accessed at

https://www.catchmentsandcreeks.com.au/index.html

Catchments & Creeks Pty Ltd, April 2010, Construction Exits — Vibration Grids, Version 2. Accessed at

https://www.catchmentsandcreeks.com.au/index.html

Catchments & Creeks Pty Ltd, Aprii 2010, Sediment Fence, Version 2. Accessed at

https://www.catchmentsandcreeks.com.au/index.html

CRC Care, 2018. PFAS practitioner guide.
https://www.crccare.com/files/dmfile/CRCCARETechreport43_PFASpractitionerguide_web.pdf

DECC 2008. Managing Urban Stormwater: Soils and Construction, Volume 2E Mines and quarries,
2008, Department of Environment and Climate Change NSW in association with the Sydney

Metropolitan Catchment Management Authority, New South Wales Government.

EPA NSW (2022). Pollution Incident Response Management Plan Guideline. NSW Environment

Protection Authority.

FSANZ, 2017. Health Based Guidance Values for PFAS for Use in Site Investigations in Australia.
https://www.health.gov.au/internet/main/publishing.nsf/Content/2200FE086D480353CA2580C900817
CDC/$File/fs-Health-Based-Guidance-Values.pdf

HEPA (2020). PFAS National Environmental Management Plan, Version 2.0 (PFAS NEMP 2.0)
https:.//www.environment.qgov.au/system/files/resources/2fadf1bc-b0b6-44cb-a192-
78c522d5ec3f/files/pfas-nemp-2.pdf

Ref: WSS_SWMP_V5.2


https://www.catchmentsandcreeks.com.au/index.html
https://www.catchmentsandcreeks.com.au/index.html
https://www.catchmentsandcreeks.com.au/index.html
https://www.environment.gov.au/system/files/resources/2fadf1bc-b0b6-44cb-a192-78c522d5ec3f/files/pfas-nemp-2.pdf
https://www.environment.gov.au/system/files/resources/2fadf1bc-b0b6-44cb-a192-78c522d5ec3f/files/pfas-nemp-2.pdf

Soil and Water Management Plan

NEWCASTLE SAND
HEPA (2023). PFAS National Environmental Management Plan (NEMP) 3.0. Heads of EPA Australia
and New Zealand.

Kleinfelder 2020. Newcastle Sands Baseline Water Quality Summary Report prepared for Williamtown
Sand Syndicate Pty Ltd. 14 September 2020.

Kleinfelder (2024). 2023 Annual Water Quality Report — Cabbage Tree Road Sand Quarry. Prepared
for Williamtown Sand Syndicate Pty Ltd.

Landcom 2004. Managing Urban Stormwater: Soils and Construction Volume 1 4th Edition, March 2004,

Landcom, New South Wales Government. (The Blue Book)
National Health and Medical Research Council Australian Drinking Water Guidelines 2018.

NSW Government. Environmental Planning and Assessment Act 1979. Accessed at

www.legislation.nsw.gov.au

NSW Government. Hunter Water Regulation 2015 Part.2 Special Areas: Tomago Sandbeds Catchment.

Accessed at www.legislation.nsw.gov.au

NSW Government. Water Management Act 2000. Accessed at www.legislation.nsw.gov.au

NSW Government. Water Sharing Plan for the Tomago-Tomaree-Stockton Groundwater Sources 2003.
Tomago-Tomaree-Stockton Groundwater Management Plan 1996.

Umwelt (2017). Groundwater Model for Williamtown Sand Quarry. Prepared for Williamtown Sand

Syndicate.

Ref: WSS_SWMP_V5.2


http://www.legislation.nsw.gov.au/
http://www.legislation.nsw.gov.au/
http://www.legislation.nsw.gov.au/

Soil and Water Management Plan
NEWCASTLE SAND

Appendix 1

Regulatory Consultation
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Summary of agency correspondence and issue resolution

Correspondence

Letter sent to HWC
15 February 2019

Comment

Response on 18 March 2019

Clean water minimisation. Provide comment and clarification on
the ways in which the project will minimise the use of potable
water resources and alternatives to potable water use.

Potable Water Supply. Preliminary servicing advice was for lower
volumes of water that is specified in the plan for the peak water
usage. If these higher volumes are required a new application is
required.

Stormwater Runoff from Roads. Further information is required
on management of hydrocarbons from roads and controls to
ensure that the check dams that use jute/coir are replaced prior
to failure.

Maximum Extraction Depth Report (MEDR). Figure 1 and 2 of
the MEDR does not display correctly.

Otherwise the MEDR is adequate.

Clarification Email to
HWC 4 April 2019

Response by email on 16 April 2019

Question. What is available potable water for use on the site.

o HWC Response. The connection is to a DN300 watermain
directly from the Tomago Water Pump Station, there is no
issue in terms of accessing required peak water use, new
application would need to justify use.

Question. Does HWC have a list of preferred products or any

guidance on use or restriction of polymer sealants etc (e.g. RST

products, GRT products, Wet Earth etc) within the Sand Beds
area for the purpose of reducing potable water use.

o HWC Response. No preferred products or guidance. The
different options should be considered on their merit, with
the sensitive location of the site taken into consideration.

Question. What is expectation with respect to the dirty water from

haulage roads, what is the expectation in that regard, especially

in regards to hydrocarbons given the limited controls on other
roads in the sand beds.

Soil and Water Management Plan

Response

Amendment to Section 4.2 to include consideration dust
suppressants and additional sealing of roads.

Annual review of water use and opportunities for reduction.
Clarification and justification of stormwater controls from haulage
roads in Section 5.1.2.

Method to maintain and replace check dams, and preference to
gravel filled bags where required use exceeds 2 years.

Figure 1 and 2 of the MEDR improved.
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Correspondence Comment Response

o HWC Response. The stormwater management plan
was a bit ambiguous in terms of what was considered
to be dirty water, and what the treatment/management
measures were intended to treat. Clarification would be
valuable, with justification provided for why the chosen
measures are considered appropriate given the location
and acceptable practice in similar circumstances.

Letter sent to EPA ¢ Nil received. ¢ Nil required.
15 February 2019

Letter sent to DPI e Recipient forwarded to Natural Resource Regulator (formerly | ®  Nil required.
Water 15 February DPI Water) water.referrals@nrar.nsw.gov.au

2019 e No response received.

Email from e Overall the Soil and Water Management Plan (SWMP)isagood | ® Noted
Department of document. Here are review comments that you must address

Planning and and submit a revised SWMP for approval.

Environment24 May | & 1. Page 19, first line of last paragraph — typo for “Norther(n)”. | ® Corrected

2019. e 2. Page 27, Section 4.2, third dot point — missing word | ® Corrected — missing word as suggested.
(probably watering) after tube stock.

e 3. Page 28, section 4.2.2.1 — please use plain English- | have | ® Paragraph removed. Wording adjusted to reflect the need to
absolutely no idea what is meant by the last paragraph in this assess and justify the existing or proposed dust suppression
section. options.

e 4. Page 33, Section5.1.3, last paragraph. | don’t understand | ® Assumption is correct, paragraph deleted.
what is being said in this paragraph. How would the shallow
infiltration areas adjacent to the road be used as a source of dust
suppression water? Firstly why would it not simply soak into the
underlying sands?, and secondly, should in stay by the side of
the road , how would the water be transferred into the water
supplies used for dust suppression?

e 5. Page 38, Section 5.2.3.3, last dot point — typo — debri(s). o Corrected.
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Correspondence

Comment

6. Page 53, Section 7.14. The reporting of incidents must be
consistent with the conditions of consent which means
immediately. | dislike the use of the word “suggest” in “Where
monitoring or landowner complaints suggest the project is non-
compliant. Please refer to the definition of “Incident” in the
Definitions section of the consent and the requirements of
condition 8 and 9 of Schedule 5 to ensure that these line up with
the reporting requirements in Table 13.

Response

Soil and Water Management Plan

Section corrected as noted.

7. Page 62, Section 8.2.2, second paragraph. Why is this
paragraph here at all? It is about groundwater but is located
within the section on surface water.

Amended to reflect only surface water.

8. Page 66, Section 8.5. Any change to the water monitoring
locations or suite of analytes must be approved by a change to
the SWMP approved by the Department’'s Secretary (or
delegate).

Sentence added to reflect need for approval.

Copy of updated
version of the plan
emailed to DPI Water
15 October 2020

No response received.

Copy of updated
version of the plan
emailed to the EPA

15 October 2020

No response received

Copy of updated
version of the plan
emailed to the HWC
15 October 2020

No response received.

Copy of updated
version of the plan
provided to the DPHI
15 October 2020

Comments received dated November 26 November 2020

Sections amended as specified in Table below.
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Correspondence Response

Copy of updated e Comments received dated April 2021 e Sections amended as specified in Table below.
version of the plan

provided to the DPHI

5 January 2021

DPHI Comments Table 1: Attachment A - Newcastle-Williamtown Sand Cabbage Tree Road Soil & Water Management Plan DPHI Review — November 2020
November 2020 Comments
Soil & Water Management Plan (SWMP) SSD-6125 @ Satisfactory

Comment Action Required

Schedule 3 Conditions 12, 15-21 & Schedule 5 (Yes/No)
Condition 3

Schedule 3 — Specific Environmental Conditions Yes 0 Williamtown Sand must See responses
update the SWMP to below and in

12. Water Supply address the DPHIs attached

The Applicant must ensure that it has sufficient water for comments. updated

all stages of the development, and if necessary, adjust management

the scale of operations under the consent to match its plan.

available water supply, to the satisfaction of the

Secretary

13. The Applicant must not utilise, or otherwise interfere Noted.

with, groundwater on the site, unless unavoidably
associated with the construction and use of
groundwater monitoring bores and the construction of
quarry-related infrastructure.

15. Soil & Water Management Plan (SWMP) Yes e The Cabbage Tree Road Noted.
updated SWMP was

'The Applicant must prepare a Soil and Water submitted 15 Oct 2020.

Management Plan for the development to the
satisfaction of the Secretary.

This plan must:
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November 2020 Comments

Soil & Water Management Plan (SWMP) SSD-6125

Schedule 3 Conditions 12, 15-21 & Schedule 5
Condition 3

a) be prepared by suitably qualified and experienced
person/s (SQEP) approved by the Secretary;

b) be prepared in consultation with the EPA, Hunter
Water and DPHI Water;

c¢) be submitted to the Secretary for approval prior to
commencing ground disturbing activities on the site,
unless otherwise agreed by the Secretary; and

Satisfactory

(Yes/No)

Yes

Soil and Water Management Plan

Action Required

Newcastle Sand
Comments /
Response

Noted.

d) include a:
(i) Site Water Balance that includes:

- details of:
o sources and security of water supply;
o water use and management on site;
o any off-site water transfers; and
o reporting procedures; and

» measures to be implemented to minimise clean water
useon site;

Partial

Section 4.4: water balance
volumes although reported in
the AEMR should be
appended to the SWMP.

Section 4.2.2.1 Should state
they will evaluate the use of
polymers (potentially
providing 75% reduction
providing there is no TSSA
impact) and_will seal the
gravel road to reduce dust.

Please include water
balance volumes as an
Appendix.

Please provide
commitments to use
polymers and seal the
gravel road to reduce
dust.

\Volumes for 2019
included along
with water use
estimates in a
new Appendix 5.

IAdditional
comments
provided in
Section 4.2.2.1.
Bitumen sealing
of the southern
section of the
road has been
committed to,
with the northern
section subject to
the degree of
water usage
relative to the EIS
estimates.
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November 2020 Comments
Newcastle Sand

Soil & Water Management Plan (SWMP) SSD-6125  Satisfactory Action Required Comments /
Schedule 3 Conditions 12, 15-21 & Schedule 5 (Yes/No) Response
Condition 3
(ii) Surface Water Management Plan, that includes: Yes g The use of silt fences, like Noted.

PPE, are the last and only a

- a program for obtaining baseline data on surface temporary form of defence.

water flows and quality in water bodies that could
potentially be affected by the development;

- a detailed description of the surface water management
system on site including the:

o clean water diversion system;

0 erosion and sediment controls (ESC);

o dirty water management system; and

o water storages; and

* a program to monitor and report on:

o0 any surface water discharges;

o the effectiveness of the water management
system;

o the quality of water discharged from the site to the
environment;

- 0 surface water flows and quality in water bodies that
could potentially be affected by the development;

(iii) Groundwater Management Plan that includes: Partial . Section 7 Table 12 7.13 . Please provide the |Section 3.7
PP o ; Compliance Evaluation: C link to the Department of  jupdated to include
cA I f o . .
on ;?gg:gug?ef?ﬁéaa?;ZQiZ?a%dezher?;fe Ivrvnaa:(r:tssélljrigy’ Monitoring shows results will be Defence PFAS groundwater the link to
th d extracti that includes: screened as per a Trigger Actlon _ risk zones map. Department of
nearhe proposed extraclion area fat Includes Response Plan (TARP) as in Section|, Defence

Please provide
monitoring locations WBX

where PFOS is greater than
o Regular testing of groundwater bores for the presence of 0.07ug/L and SW near the

o Identification of methodologies for determining threshold 8.6 TRAP (as the Contingency Plan).
water quality criteria;

publications on
Williamtown PFAS
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November 2020 Comments
Newcastle Sand

Soil & Water Management Plan (SWMP) SSD-6125  Satisfactory Action Required Comments /
Schedule 3 Conditions 12, 15-21 & Schedule 5 (Yes/No) Response
Condition 3
PFAS; intersection on an updated [and the NSW
map. Government links.

o Contingency measures in the event of a breach of
thresholds; and Updated section
includes new Figure

5 based on the
» A Construction Environmental Management Plan to Department of

o A program to regularly report on monitoring; and

manage any intersection with groundwater encountered Defence PFAS
mapping and

during provision of services to the site (such as water interpreted plumes.

supply pipelines) and construction of quarrying-related
facilities (such as weighbridges, offices and workshop
buildings). This Plan must include sampling of any
groundwater encountered during such activities and
testing for presence of PFAS and include contingency
protocols should any groundwater be found to contain

PFAS.
16. Tomago Sandbeds Special Area (TSSA) Partial . * Section 2.1: Hunter Water [HC fixed and mobile Text corrected in
; ; Regulation 2015: Part.2 Special “impervious” bunds needs [several locations to
The Applicant must operate the development so that it has ) L . ; .
a neutral or beneficial effect on the water quality of the éretaﬁ. Tortnago Sandbeds (TSSA) glarlflcatl?n.leefer Other !nC[I)UdZ impervious
Tomago Sandbeds Special Area atchment. omments below. Idn un i
. » Section 7 Table 12: Water escriptions.
Management Control Measures-
bunding?
17. The Applicant must not construct quarry infrastructure Yes . 0 Noted.

within the Tomago Sandbeds Special Area.
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November 2020 Comments

Satisfactory

Soil and Water Management Plan

Newcastle Sand

Soil & Water Management Plan (SWMP) SSD-6125 Action Required Comments /
Schedule 3 Conditions 12, 15-21 & Schedule 5 (Yes/No) Response
Condition 3
18. The Applicant must establish and use an on-site Yes g 0 Noted.
sewage
pump-out system, incorporating a holding tank, located
outside of the Tomago Sandbeds Special Area.
19. The Applicant must not store liquids other than water Partial . Section 7 Table 12 7.8: (C) | Please include a specific |Corrected.
within the Tomago Sandbeds Special Area. Any liquids Diesel and (E) Chemical storage commitment to conduct
(other than water) kept on the site must be stored within a must comply with AS1940:2017 and | mobile plant refuelling
bunded and roofed area constructed in accordance with bunded outside the TSSA. within a impervious
the relevant Australian Standards. portable bund.
Refer Other Comments
below.

20. The Applicant must construct and use a fully bunded Partial e Section7 Table 127.8 B: A Corrected.
and undercover re-fuelling facility located outside of the fully bunded and undercover
Tomago Sandbeds Special Area for all mobile equipment “impervious” hardstand for
re-fuelling operations, with the exception of tracked fuel, hydrocarbon and
equipment. Refuelling of any tracked equipment within the chemical storage, and G, a
Tomago Sandbeds Special Area must be conducted within covered and bunded
a fully bunded and lined hardstand that is capable of “impervious” parking area for
holding both the tracked equipment and the fuel truck. the overnight parking of

tracked equipment will be

constructed outside the

TSSA,; and I, Processing

equipment will include

“impervious” bunding to

capture hydraulic leaks. Refer

Other Comments below.
21. The Applicant must ensure that, outside of the Yes e [ -

operating hours during which quarrying operations are
permitted, all fuel- powered equipment is removed from
the Tomago Sandbeds Special Area to a secure storage,
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November 2020 Comments
Soil & Water Management Plan (SWMP) SSD-6125

Schedule 3 Conditions 12, 15-21 & Schedule 5
Condition 3

operations, which may be stored within a fully-bunded
and lined hardstand area outside of operating hours.

Note: Operating hours for quarrying operations are shown
in Table 1

Satisfactory
(Yes/No)

except for equipment being used in vegetation clearing

Soil and Water Management Plan

Action Required

Newcastle Sand
Comments /
Response

Schedule 5 — Environmental Management,
Reporting and Auditing

3. Management Plan Requirements

'The Applicant must ensure that the management plans
required under this consent are prepared in accordance
with any relevant guidelines, and include:

a) detailed baseline data;
b) a description of:

- the relevant statutory requirements (including any
relevant approval, licence or lease conditions);

any relevant limits or performance measures/criteria; and

- the specific performance indicators that are proposed
to be used to judge the performance of, or guide the
implementation of, the development or any
management measures;

c) a description of the measures that to be
implemented to comply with the relevant statutory
requirements, limits, or performance
measures/criteria;

d) a program to monitor and report on the:

- impacts and environmental performance of the
development; and

- effectiveness of any management measures (see (c)

Partial

Section 8.8: TARP for PFAS
monitoring and response
needs to be changed.

PFAS monitoring and
incident triggers need to be
tightened. Refer Other
Comments below.

Section 8.6 updated
to improve response
process clarity.
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November 2020 Comments
Soil & Water Management Plan (SWMP) SSD-6125

Schedule 3 Conditions 12, 15-21 & Schedule 5
Condition 3

above);

e) a contingency plan to manage any unpredicted
impacts and their consequences and to ensure that
ongoing impacts reduce to levels below relevant impact
assessment criteria as quickly as possible;

f) a program to investigate and implement ways to
improve the environmental performance of the
development over time;

g) a protocol for managing and reporting any:

- incidents;

- complaints;

« non-compliances with statutory requirements; and

- exceedances of the impact assessment criteria
and/or performance criteria; and

a protocol for periodic review of the plan

Soil and Water Management Plan

Newcastle Sand
Action Required Comments /
Response

Satisfactory
(Yes/No)

DPHI Comments Table 2: Attachment A - Newcastle-Williamtown Sand Cabbage Tree Road Soil & Water Management Plan DPHI Review — November 2020

Other Comments — November 2020

Provide a Glossary.

An abbreviations list with basic
definition on some terms
provided where considered

(BH4/SW1), provided with any protection measures?

necessary.
Reference all cited documents e.g. Catchments and Creeks (Grant Witheridge). Corrected
Section 3.5 Are any of the man-made excavations, although described as (3.5.1) stagnant ... swamp e.g. Photograph 1 Erosion and sediment controls

are implemented on the site to
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Other Comments — November 2020

manage stormwater from the
site. Stormwater from Cabbage
Tree Road is managed by
grassed swales.

Paragraph below Table 6: Please quantify the range of PFAS detections on the site. Corrected
Section 5.1.2.1 and Table 12 Section 7.5 G & I: All bunding associated with hydrocarbon use and storage must comply with| Corrected
the requirements of AS1940:2017 to prevent contamination of the Hunter Water Special Catchment Areas. All references

to suitably bunded areas must be impervious and prevent any chance of hydrocarbons escaping.

Section 5.2.3.4 Dot-point 6 and Section 7.6 D in Table 12: Rewrite the sediment control to be: “If there is wash or transfer Corrected
of material from the loamy product stockpile a low driveable bund (approximately 300mm) is to be installed around the

loamy product stockpile to contain silt and organic material within the material process area”.

Section 6.1 the word compliant should be “complaint’. Corrected
Table 11 Change DPHI - Regional Operations — Newcastle to “DPHI — Compliance” phone number: 1300 305 695, and Corrected
email: compliance@planning.nsw.gov.au.

Table 11 Add a new entry: DPHI-BCD email: rog.hcc@environment.nsw.gov.au

Section 6.5: Please clarify what “certain tasks” are envisaged to be undertaken by “suitably qualified persons”. Corrected
Please ensure that references in the text to re-numbered tables in the SWMP are correct or align. Corrected

Table 12 Section 7.12 B: Why will the Addendum to the Baseline Water Characteristics Report not be available until
December 20217

Baseline reporting requested by
DPHI is scheduled for
completion in November 2021.
Update to this plan and
associated triggers would be
expected by December 2021.

Please provide the Baseline Water Characteristics Report as an Appendix to the SWMP.

Updated — accessible as a
separate file given size.

Table 19 Zinc: applicability of Site-Specific Trigger Value should not be site wide and should exclude BH1.

Updated.
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Other Comments — November 2020

Sections 8.6.1 & 8.6.2 DPHI considers the three-month period used to establish an exceedance of the Site-Specific Trigger| Section 8.6 has been updated

Value as persistent is an excessive delay for a Water Trigger Value. Please revise Section 8.6 such that a persistent to reflect the required change,

change is considered to occur when two sampling rounds exceed Trigger Values. whilst maintaining an
acknowledgement of previous
values.

Section 8.6.4 The last paragraph should be changed from 30-days to 7-days to be consistent with the requirements in the This has been adjusted to

consent for notification of incidences. include written notice within 7

days, however, it is noted that a
Water Trigger Investigation
report does not infer an incident
has occurred.

Section 8.7 Is the reference to water management at the intersection still relevant now that the intersection is complete? Correct, section adjusted to
remove reference to the
intersection.

App 1 Table 22 Please provide comments and responses from DPHI-W, EPA and HWC to DPHI. This table provides comments

on the DPHI comments, no
further comment has been
received from the EPA, HWC or
DPHI-W.

Ref: WSS_SWMP_V5.2



NEWCASTLE SAND

April 2021 Comments
Soil & Water Management Plan (SWMP) SSD-

6125 Schedule 3 Conditions 12, 15-21 &
Schedule 5 Condition 3

Satisfactory
(Yes/No)

Comment

Soil and Water Management Plan

Action Required

DPHI Comments Table 1: Attachment A - Newcastle-Williamtown Sand Cabbage Tree Road Soil & Water Management Plan DPHI Review — April 2021

Newcastle Sand Comments /
Response

experienced person/s (SQEP) approved by
the Secretary;

endorsed by the Secretary as
suitably qualified and experienced.

Schedule 3 — Specific Environmental Conditions Yes Water sources are adequately Nil Nil
described in Section 4.1. Water uses
12. Water Supply are adequately described in Section
The Applicant must ensure that it has sufficient 4.2.
water for all stages of the development, and if
necessary, adjust the scale of operations under
the consent to match its available water supply,
to the satisfaction of the Secretary
13. The Applicant must not utilise, or otherwise Yes Section 4.1 states groundwater is not |Nil Nil
interfere with, groundwater on the site, unless to be extracted for use in quarry
unavoidably associated with the construction and operations.
use of groundwater monitoring bores and the
construction of quarry-related infrastructure.
15. Soil & Water Management Plan (SWMP) Yes e The Cabbage Tree Road Nil Nil.
SWMP (v1.1) was
The Applicant must prepare a Soil and Water submittéd on)02 May 2019
Management Plan for the development to the and approved by the
satisfaction of the Secretary. secretary on 31 May 2019.
This plan must: e This updated version of the
SWMP (v3) was submitted
5 Jan 2021.
a) be prepared by suitably qualified and Yes Author Jonathan Berry has been Nil Nil

Ref: WSS_SWMP_V5.2




Soil and Water Management Plan

NEWCASTLE SAND

April 2021 Comments

Soil & Water Management Plan (SWMP) SSD- Satisfactory P —— Action Required Newcastle Sand Comments /
6125 Schedule 3 Conditions 12, 15-21 & {Yes/No) Response
Schedule 5 Condition 3
b) be prepared in consultation with the EPA, Partial Appendix 1, Table 23 includes a Please append agency Now appended.
Hunter Water and_DPHI Water; summary of engagements with engagement requests.
agencies in early 2019 for the
previous (currently approved) version
of the plan.
The Departments notes WSSs
statement that no responses were
received from DPHI - Water, NSW
EPA or HWC following engagement
attempts on 15/10/2020.
The Department notes that evidence
of consultation is required under
condition 2 of Schedule 5 of the
consent, and future revisions of the
SWMP will need to comply with this
condition.
c) be submitted to the Secretary for approval Yes The SWMP was submitted prior to Nil Nil
prior to commencing ground disturbing ground disturbing activities.
activities on the site, unless otherwise agreed
by the Secretary; and
d) include a: Partial e  Section 4. Annual water Please update section 4 to Given operations have not
. . usages do not reflect reflect measured been running for 12 months,
(i) Site Water Balance that includes: operational usages. EIS operational water usages and have been largely limited
« details of: estimates are presented. to the area immediately
adjoining the wash plant, the
o sources and security of water supply; EIS estimates are considered
appropriate.

Ref: WSS_SWMP_V5.2



NEWCASTLE SAND

April 2021 Comments

Soil & Water Management Plan (SWMP) SSD-
6125 Schedule 3 Conditions 12, 15-21 &
Schedule 5 Condition 3

o water use and management on site;
o any off-site water transfers; and
o reporting procedures; and

* measures to be implemented to minimise clean
water use on site;

Satisfactory
(Yes/No)

Comment

Section 4.2 (specifically
section 4.2.4) and Appendix 5
— do not clearly explain the
assumptions made in the site
water balance calculations.

Soil and Water Management Plan

Action Required

Please update section 4.2
and/or Appendix 5 to
provide further explanation
of the assumptions used to
generate the water
balance calculations.

Newcastle Sand Comments /
Response

It is unclear what assumptions
are not provided within the site
water balance section, Section
4.2.4 is a summary only of
water usage. An introductory
sentence is now included.

Section 4.2.2.1 — states that
bitumen sealing of the spine
road through to the northern
resource area boundary will be
completed to minimise clean
water use on site. It is not
stated that this is complete or
schedule for works.

Include a schedule for the
sealing of internal haul
roads in section 4.2

Only the southern portion
through to the essentially
processing plant is currently
sealed.

As operations proceed to the
northern resource area, the
spine road will be sealed
through to the southern
boundary of the Northern
Resource Area — this is
expected during 2021/2022.

Additional comments provided
in Section 4.2.2.1. Bitumen
sealing of the southern
section of the road has been
committed to, with the
northern section subject to the
degree of water usage relative
to the EIS estimates.

Section 4.3 — Off-site Water
Transfer — refers to grey water
but does not identify estimated
or actual volumes and the
provided reference to section
5.2 appears to be a

Update section 4.3 to
accurately reflect volumes
of off-site water transfers
including grey water and
incidental rainwater from
bunded areas and correct

Section updated.

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND

April 2021 Comments

Soil & Water Management Plan (SWMP) SSD-
6125 Schedule 3 Conditions 12, 15-21 &
Schedule 5 Condition 3

Satisfactory
(Yes/No)

Comment

typographical error, as Section
5.2 relates to erosion and
sediment controls, not water
volumes.

Soil and Water Management Plan

Action Required

reference to the correct
report section.

Newcastle Sand Comments /
Response

(i) Surface Water Management Plan, that
includes:

* a program for obtaining baseline data on
surface water flows and quality in water
bodies that could potentially be affected by
the development;

* a detailed description of the surface water
management system on site including the:

* 0 clean water diversion system;

* 0 erosion and sediment controls (ESC);
* o dirty water management system; and
0 water storages; and

* » a program to monitor and report on:

* 0 any surface water discharges;

* o0 the effectiveness of the water management
system;

* 0 the quality of water discharged from the site to
the environment;

* 0 surface water flows and quality in water bodies
that could potentially be affected by the
development;

Partial

Section 6.5 does not require that
contractors for water sampling must be
suitably qualified and experienced
professionals.

In section 6.5, replace the
word should, with will.

Updated.

Section 6.5 states some works may be
undertaken by Newcastle Sand staff in
place of contractors, however
documentation of training or
experience logs are not identified.

Section 6 - Clearly describe:

o How the quarry will evaluate
suitability of staff or contractors
for tasks

o Information the Quarry will
require and hold on personnel
suitability of staff or contractors
for tasks

Section updated. Where
Newcastle Sand engages a
contractor to complete the task,
multiple people may undertake the
task within that company.
Newcastle Sand is required to
ensure the contractor is suitably
qualified, but specifying
employees is note considered
reasonable or necessary to
ensure appropriate results.

Table 17 does not include monitoring
site SW5.

Commit to sampling SW5
within the program for
monitoring and reporting.

SWS5 has been removed from
monitoring due to the distance
from site, upgradient screening
provided by SW4, rarity of flow,
absence of baseline and difficulty
in safely sampling the site, and the
dominance in the water draining
from the adjacent private property
directly to this site. Site inspection
in April 2021 showed negligible
flow occurring and presence of
treated timbers on the private

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND

April 2021 Comments

Soil & Water Management Plan (SWMP) SSD-
6125 Schedule 3 Conditions 12, 15-21 &
Schedule 5 Condition 3

Satisfactory
(Yes/No)

Comment

Soil and Water Management Plan

Action Required

Newcastle Sand Comments /
Response

property directly upgradient.
Sampling of SW5 will not be
reflective of operations occurring
within the quarry site.

Section 8.2.1.1. HEPA 2018 is
referenced, which is not the most
recent PFAS guideline.

Please update to the most
recent and relevant guideline
values (see condition 3 of
Schedule 5).

Section updated.

Section 8.2.2 water quality
parameters listed are not
consistent with section 8.2.4.

Dissolved Oxygen (DO) is usually
reported with EC, pH, Eh (Redox
potential), and temperature for SW
and GW water quality parameters.

Please check for consistency
of Water Quality Parameters
between sections 8.2.2 and
8.24.

Please define the Water
Quality Parameters for Surface
Waters in section 8.2

Sections now 8.2.3 and 8.2.5

Field parameters shown for
surface water and groundwater.
All laboratory analysis shown in
Section 8.4.

Section 8.4 Table 16 title references |Please update Table 16 title to |Updated.
groundwater wells but table includes [refer to surface water and
surface (SW) locations. groundwater monitoring
locations.
Section 8.4 Table 18 does not include |Please check and revise Table (Updated

DO, EC, pH, Eh (Redox potential), and
temperature for SW and GW water
quality parameters.

18 against  sections 8.2.2

and/or 8.2.4.

Section 8.7 references section 7.13
regards material risk to the
environment, however this reference
appears to be incorrect.

Please correct the text cross
referencing in section 8.7.

Updated, should have stated 7.14

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND

April 2021 Comments

Soil & Water Management Plan (SWMP) SSD-
6125 Schedule 3 Conditions 12, 15-21 &
Schedule 5 Condition 3

Satisfactory
(Yes/No)

Comment

Soil and Water Management Plan

Action Required

Newcastle Sand Comments /
Response

» A monitoring program to manage potential
impacts, if any, on groundwater and any associated
surface water source near the proposed extraction
area that includes:

o Identification of methodologies for determining
threshold water quality criteria;

o Regular testing of groundwater bores for the
presence of PFAS;

o Contingency measures in the event of a breach of
thresholds; and

0 A program to regularly report on monitoring; and

* A Construction Environmental Management Plan
to manage any intersection with groundwater
encountered during provision of services to the site
(such as water supply pipelines) and construction of
quarrying-related facilities (such as weighbridges,
offices and workshop buildings). This Plan must
include sampling of any groundwater encountered
during such activities and testing for presence of
PFAS and include contingency protocols should any
groundwater be found to contain PFAS.

referenced in sections 3.6, section 7.1
and section 8.

Section 9.1, Table 21. Does not define |Please define a major rainfall |Updated.
a major rainfall event trigger (mm) or |event trigger in Table 21.
mechanism of identifying that trigger.

(iii) Groundwater Management Plan that includes: Partial Groundwater management is Nil Nil

Section 3.7, Table 6 contains data
from 2017 whereas more
contemporary data is contained in the
discussion.

Please include the most
contemporary data and update
Table 6 of Section 3.7

Two tables are included to show
the data collected by Defence and
data collected by Newcastle Sand
specifically for the quarry.

Sections and 8.1.1 Table 14 refers to
BH9 and BHOA. BH9A was installed
to replace BH9, however is only
constructed to a depth of 12m,
instead of the 18m depth of BH9. The
top of screen is also shallower in
BHO9A.

Please explain the difference
in well depth and top of screen
of the boreholes in section
8.1.1.

Note the use of mBG and mAHD,
the relative bottom of screen
levels of these are as follows:

BH9: -0.53 m AHD
BHYA: -1.97 m AHD
BH4: -2.84 m AHD

Explanatory note included in the
table.

BH9 had silted up, becoming
shallower than initially drilled, and
in conjunction with dry period
resulted in water levels being
below the screen level.

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND

April 2021 Comments

Soil & Water Management Plan (SWMP) SSD-
6125 Schedule 3 Conditions 12, 15-21 &
Schedule 5 Condition 3

Satisfactory
(Yes/No)

Comment

Soil and Water Management Plan

Action Required

Newcastle Sand Comments /
Response

Section 8.1.1 Table 14 notes level Please update Table 14 with  |Corrected.
logger in BH9A is TBC. logger installation information.

Section 8.2.2 and section 8.2.3 water |Please review and update Corrected.
quality parameters listed are not water quality parameters

consistent with section 8.2.4. throughout section 8.

Section 8.4, Table 18 is not consistent |Please update water quality Corrected.

with section 8.2.4 with regard to field
water quality parameters.

parameters in Table 18to be
consistent with section 8.4.

Section 8.5, Table 19. Some analyte
trigger values selected appear to be
higher than the existing guidelines
ranges from ANZECC or ADWG.

E.g. The value presented as being
recorded during baseline monitoring
(0.1 — 0.5mg/L) for Ammonia as N
does not match the range of values
in the justification (0.1- 0.34mg/L) in
Table 19.

Please review all trigger levels
in Table 19 of Section 8.5.

Trigger values reviewed and
updated based on 2019 and 2020
data.

Section 8.5, Table 19, the boundary
condition for analysis of ammonia,
as measured as [NH3-N] at pH 8,
per the Water Quality Guidelines,
but pH on the site is reported as
lower than this at most locations.

The environmental conditions

In Section 8.5, please state if
freshwater or marine water
values used to justify the
criteria level, and state the
species protection level used
from the water quality
guidelines in the justifications

Section updated to reflect
ANZECC criteria correctly.

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND

April 2021 Comments

Soil & Water Management Plan (SWMP) SSD-
6125 Schedule 3 Conditions 12, 15-21 &
Schedule 5 Condition 3

Satisfactory
(Yes/No)

Comment

selected for ammonia criteria are
not included in the justification in
Table 19.

Soil and Water Management Plan

Action Required

for site specific trigger levels in
Table 19.

Newcastle Sand Comments /
Response

Section 8.5, Table 19 does not
include trigger level guideline
range for all analytes.

Please revise guideline ranges
in Table 19.

Tables have been updated to
include some additional
parameters, however it should be
noted that additional analysis is
conducted beyond those listed
with trigger values in order to
inform understanding of water
chemistry at the time of sampling
and are not considered necessary
to evaluate against trigger value.

Section 8.5, Table 19, Site-Specific
Trigger Value for Zinc is not included
for BH1.

Please update Table 19 with a
trigger value for Zinc at
location BH1.

BH1 is located within a track and
has been damaged on numerous
occasions (that have included zinc
compounds), this has contributed
to what is considered
unrepresentative water quality
data from this site.

Section 8.5, Table 19, units for EC are
incorrect.

Please correct units for EC in
Table 19.

Corrected.

Section 8.5, Table 19, the adopted
EC trigger value is higher than the
initial groundwater data from RCA in

Please revise and update the
EC trigger values in Table 19

Given the range of climatic
conditions that have occurred
since 2015, including drought
conditions, this has resulted in a
slightly broader EC range. The

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND

April 2021 Comments

Soil & Water Management Plan (SWMP) SSD-
6125 Schedule 3 Conditions 12, 15-21 &
Schedule 5 Condition 3

Satisfactory
(Yes/No)

Comment

2015 (Table 5) which indicated an
EC range of 103.0-410.0 uS/cm.

The adopted EC trigger level is higher
than values from baseline sampling.

Soil and Water Management Plan

Action Required

Newcastle Sand Comments /
Response

table has been adjusted to reflect
a trigger that is closer to the
background data.

Section 8.5. EC for lowland rivers is
presented as the baseline trigger
from the ANZG Water Quality
Guidelines (2000), however this is
not representative of the site
condition.

Please revise application of the
Water Quality Guidelines and
update EC trigger value in
Table 19 of section 8.5.

Table updated.

Section 8.5, Table 19, the turbidity
trigger value selected is not consistent
with “lowland rivers” (6-50 NTU),
selected for EC. The site trigger level
proposed as 1000 NTU.

Please revise and update
the turbidity trigger values in
Table 19 using existing site
data and local reference
values.

Please revise application
of the Water Quality
Guidelines and update
the turbidity trigger value.

The measurement of turbidity with
groundwater is problematic due to
the disturbance of silts and fines
on the sides and surrounding the
piezometers. Practically there is
limited value in having a trigger
value for groundwater, its purpose
is primarily for assistance in
understanding other results (e.g.
are say metal / nutrient
concentrations due to elevated
silts in sample).

Turbidity measurements within
surface waters also have limited
value in that the quarry is highly
unlikely to be able to cause
changes in turbidity given the lack
of direct continuity for most
locations from the disturbance

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND

April 2021 Comments

Soil & Water Management Plan (SWMP) SSD-
6125 Schedule 3 Conditions 12, 15-21 &
Schedule 5 Condition 3

Satisfactory
(Yes/No)

Comment

Soil and Water Management Plan

Action Required

Newcastle Sand Comments /
Response

area, and the negligible surface
water flow at most locations.

Have removed turbidity triggers
and added note.

Section 8.5, Table 19: Sediment
disturbance is cited as a cause for
variability in turbidity

Field water quality
parameters must be
documented before
purging or sampling
waters. Please update
the water sampling
methodology and Table
19.

Section 8.2.2 and Section 8.2.3
now both reflect that field data is
collected prior to sample
collection. For groundwater,
collection of a sample in a 50mm
tube with a probe 30mm wide
without touching the sides is not
realistically feasible.

16. Tomago Sandbeds Special Area (TSSA) Yes Nil Nil
The Applicant must operate the development so that
it has a neutral or beneficial effect on the water
quality of the Tomago Sandbeds Special Area
17. The Applicant must not construct quarry Yes Section 7, Management Controls, Nil Nil
infrastructure within the Tomago Sandbeds Special includes a commitment to not
Area. construct quarry infrastructure
(excluding roads, power lines and
potable water pipelines required for
servicing the quarry) within the
Tomago Sandbeds Special Area
18. The Applicant must establish and use an on-site Yes Section 5.1.2, part 2(a)(iv) states the |Nil Nil

sewage

pump-out system, incorporating a holding tank,
located outside of the Tomago Sandbeds Special

use of septic tanks and removal by
licenced contractors.

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND

April 2021 Comments

Soil & Water Management Plan (SWMP) SSD-
6125 Schedule 3 Conditions 12, 15-21 &
Schedule 5 Condition 3

Area.

Satisfactory
(Yes/No)

Comment

Soil and Water Management Plan

Action Required

Newcastle Sand Comments /
Response

19. The Applicant must not store liquids other than Yes Section 7 includes a commitment to Nil Nil

water within the Tomago Sandbeds Special Area. not store liquids other than water

Any liquids (other than water) kept on the site must within the Tomago Sandbeds Special

be stored within a bunded and roofed area Area

constructed in accordance with the relevant

Australian Standards.

20. The Applicant must construct and use a fully Partial Section 7, Table 13, section 7.8, item | Please update if the Updated.
bunded and undercover re-fuelling facility located (B) states that impervious fully hydrocarbon and

outside of the Tomago Sandbeds Special Area for bunded and undercover hardstand chemical storage area in

all mobile equipment re-fuelling operations, with the for fuel, hydrocarbon and chemical Table 13, section 7.8 B

exception of tracked equipment. Refuelling of any storage will be constructed outside of | has been completed and

tracked equipment within the Tomago Sandbeds the Tomago Sandbeds Special Area update any related

Special Area must be conducted within a fully control measures as

bunded and lined hardstand that is capable of necessary.

holding both the tracked equipment and the fuel

truck.

21. The Applicant must ensure that, outside of the Partial Section 7, Table 13, point 7.10 (A), |Update Section 7 to specify Updated.

operating hours during which quarrying operations
are permitted, all fuel- powered equipment is
removed from the Tomago Sandbeds Special
Area to a secure storage, except for equipment
being used in vegetation clearing operations,
which may be stored within a fully-bunded and
lined hardstand area outside of operating hours.

Note: Operating hours for quarrying operations are
shown in Table 1

states that there will be no storage
of fuel- powered equipment outside
of operating hours (other than
tracked equipment with an
impervious bunded area). This is
not consistent with the condition,
which only permits equipment being
used in vegetation clearing
operations to be stored within the

that only equipment that is
being used in vegetation
clearing operations, and is
within a fully bunded and lined
hardstand area, may be stored
within the Tomago Sandbeds
Special Area outside of
operating hours.

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND

April 2021 Comments

Soil & Water Management Plan (SWMP) SSD-

6125 Schedule 3 Conditions 12, 15-21 &
Schedule 5 Condition 3

Satisfactory
(Yes/No)

Comment

Tomago Sandbeds Special Area

Soil and Water Management Plan

Action Required

Newcastle Sand Comments /
Response

Schedule 5 — Environmental Management,
Reporting and Auditing

3. Management Plan Requirements

The Applicant must ensure that the
management plans required under this consent
are prepared in accordance with any relevant
guidelines, and include:

Partial

HEPA 2018 and CRC Care 2011
references are used throughout the
Management Plan but are not the
most recent relevant PFAS
guidelines.

Update references for PFAS
trigger values to the most
recent and relevant
guideline values throughout
the management plan.

Check and revise the
application of the CRC Care
2011 references for
relevance against the 2021
management plan

Updated.

Food Standards Australia New
Zealand (FSANZ) PFAS guideline
criteria 2017 are referenced in 3.7 .1,
however these are not the most recent
or relevant guidelines.

Please revise application of,
and reference to, PFAS
trigger level criteria
throughout, specifically in
Section 8.5, Table 13 and
Section 3

Sections updated.

FSANZ 2017 value of 0.07 for the
sum of PFOS and PFHxS is
based on Department of Defence
documentation and remains
current within HEPA NEMP 2.0.

Tables 7 summary of PFAS results
uses an outdated screening
reference.

The screening criteria used for
PFAS in Table C within the baseline
water report (appended to the
SWMP) are not screened against
the most recent (relevant) guideline
criteria for screening PFAS.

Update the reference and
relevant screening criteria
for PFAS in Table 7

Update PFAS trigger values
and screening data tables
for throughout baseline
water report.

Updated.

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND

April 2021 Comments

Soil & Water Management Plan (SWMP) SSD-
6125 Schedule 3 Conditions 12, 15-21 &
Schedule 5 Condition 3

Satisfactory
(Yes/No)

Comment

Soil and Water Management Plan

Action Required

Newcastle Sand Comments /
Response

a) detailed baseline data; Yes Section 8.3. Note, baseline data Nil Nil
gaps remain and have been
considered by DPHI Compliance.
Additional sampling is included in
this SWMP under section 8.4 to
reach the required detailed baseline
dataset. Data gap monitoring will be
ongoing to November 2021 or until a
minimum 12 months data is
collected.
b) a description of: Partial Section 8.6. See comments on See comments on condition |Updated.
. condition 15(d)(iii) regards data 15(d)(iii)
* the relevant statutory requirements quality indicators for sampling and
(including any relevant approval, licence or monitoring data.
lease conditions);
* any relevant limits or performance
measures/criteria; and
« the specific performance indicators that are
proposed to be used to judge the performance of,
or guide the implementation of, the development
or any management measures;
c) a description of the measures that to be Partial Section 8.5 (c), Table 19 The Please revise the value of Table 19 updated (now includes

implemented to comply with the relevant
statutory requirements, limits, or performance
measures/criteria;

justification stated for chromium is
not in relation to relevant guidelines.

chromium for the site
environment against
relevant guidelines in Table
19 of section 8.5. If the
trigger is higher than the
relevant guidelines, please
explain.

surface water) and improves
reference to guidelines and trigger
values.

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND

April 2021 Comments

Soil & Water Management Plan (SWMP) SSD-
6125 Schedule 3 Conditions 12, 15-21 &
Schedule 5 Condition 3

Satisfactory
(Yes/No)

Comment

Section 8.5 (c), Table 19; the
relevant criteria’ reference guidelines
are not consistently presented

Soil and Water Management Plan

Action Required

Please include the
reference guideline with the
relevant guideline values for
all analytes  in Table 19
of section 8.5

Newcastle Sand Comments /
Response

Table 19 updated to include
surface water and more reference
to guidelines and the majority of
analytes now have a trigger value.

d) a program to monitor and report on the: Yes Section 8.6 presents the program to Nil Nil
) . monitor and report on performance
« impacts and environmental performance of the and effectiveness.
development; and effectiveness of any
management measures (see (c) above); Ensure comments under condition 3
of Schedule 5 (c) are consistent
through the Soils and Water
Management Plan
e) a contingency plan to manage any Partial Section 5. Contingency measures Clarify contingency measures |Section 5.3 inserted.
unpredicted impacts and their consequences and are not identified clearly for impacts  |for impacts to or from surface
to ensure that ongoing impacts reduce to levels to or from surface waters. waters in Section 5.
below relevant impact assessment criteria as
quickly as possible;
f) a program to investigate and implement ways Partial Section 7.16 states improvement Increase the frequency of Section adjusted. Frequency is

to improve the environmental performance of the
development over time;

will be triggered annually at a
minimum.

Opportunities for improvements
should be assessed more regularly.

investigating ways to
improve environmental
performance in section 7.16

variable. Commitment to make
more regular changes to the
controls in this plan does not
appear feasible given the current
review cycle has taken more than
6 months.

Section 8.9: Review of PFAS
Exposure Pathways section does
not commit a clear methodology for
reviewing

Please revise section 8.9
with a clear exposure risk
review pathway.

Section updated.

Ref: WSS_SWMP_V5.2




Soil and Water Management Plan

NEWCASTLE SAND

April 2021 Comments

Soil & Water Management Plan (SWMP) SSD- Satisfactory P —— Action Required Newcastle Sand Comments /
6125 Schedule 3 Conditions 12, 15-21 & {Yes/No) Response
Schedule 5 Condition 3
pathways
g) a protocol for managing and reporting any: Yes Sections 7.13 and 7.14. Review of Nil Nil
. . the plan is also required as part of
* incidents; ongoing improvement under
« complaints: condition 3 of Schedule 5 (c), (d)

and (f)
» non-compliances with statutory requirements;
and

* exceedances of the impact
assessment criteria and/or
performance criteria; and

a protocol for periodic review of the plan.

DPHI Comments Table 2: Attachment A - Newcastle-Williamtown Sand Cabbage Tree Road Soil & Water Management Plan DPHI Review — April 2020

1. The follow Glossary terms or items are incorrect: Updated.
o “Dol Water: Department of Industry — Water”; “Fe”; and RZM is not in the Glossary. Please update in the glossary
and throughout the document.
o Please include a glossary line for all regulated or detected compounds of PFAS.
2. Section 2.2, Table 2 — Conditions of consent — several references to reports sections are incorrect. Please review and Uncertain what references are
update Table 2. incorrect.
3. Section 2.5. CRC Care (2011) reference is potentially superseded by locally adopted governmental guidelines, including Updated — replaced by NEMP 2.0.
the PFAS National Environmental Management Plan 2.0 (2020). Please check most recent guidance and update text
references.
4. Section 3.1 - Site Description. Please update to clarify whether the left-in, left-out intersection access via Cabbage Tree Updated.
Road has been constructed.

Ref: WSS_SWMP_V5.2



Soil and Water Management Plan

NEWCASTLE SAND

Other Comments — April 2021

5. Section 3.1, remove the reference to the “red zone” for PFAS management and replace with the NSW EPAs current Updated.
management zone nomenclature of “Broader Management Zone”, and to align with section 3.7.1.

6. Section 3.7.1 health advice references Food Standards Australia New Zealand (FSANZ) 2017 guideline values. A more Updated — Note this is based on EPA
contemporary guideline on PFAS health advice is now available PFAS National Environmental Management Plan Version and Defence guidance for
2.0 (2020). The Department recommends that section 3.7.1 health advice is updated to include the contemporary advice Williamtown. FSANZ 2017 criteria for
contained within this more relevant guideline (see condition 3 of Schedule 5 of the consent). drinking water is consistent with

NEMP 2.0.

7. Section 6.1, Table 12 Change “DPHI - Regional Operations — Newcastle” to “DPHI — Compliance” phone number: 1300 Updated.
305 695, and email: compliance@planning.nsw.gov.au.

8. Section 8.4 (generally) and Section 8.3, paragraph 6 states that DPHI have requested an extension to the Baseline Updated.
Quality Report. The further baseline testing is required to fill data gaps not addressed in the original Baseline Water
Quality Characteristics Report. Remove any assertion that the baseline data gap monitoring required to address
deficiencies in the original Water Quality Characteristics Report, is an extension or additional to the original requirement
for baseline data reporting.

9. Section 8.3 does not include all locations where PFAS have been detected in the baseline period. Paragraph 5, dot 2. Dot 1 notes the PFAS detections at
Please check. BH4. Updated.

10. Section 8.4, Table 18: Depth is listed twice in Quarterly and Annual columns. Please update. Updated.

11. Section 8.5 contains typographic errors regards table numbering. Please update.\ Unclear what error is referred to,
appears correct in current version,
assume corrected.

12. Section 10. Please update the Aquifer Interference Policy reference. Updated.

13. Justifications for site specific trigger values in section 5 of the baseline water report (appended to the SWMP) are not the Assume reference is to Section 8.5.
most relevant guidelines. Please see comments above in relation to the conditions, and adopt any changes regards Trigger values have been updated as
criteria for baseline or data monitoring, to the baseline water <quality> report. Please ensure future revisions refer to the per above instruction and will be
latest guideline screening criteria. updated in the November 2021

version accordingly.

14. The “Williamtown Red Zone” is referred to in the baseline water report in section 5.3.4. Please correct the terminology Noted.
regards the investigation area throughout the baseline water reports in future revisions

Ref: WSS_SWMP_V5.2
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Soil and Water Management Plan

NEWCASTLE SAND
DPHI Comments Table 1: Attachment A - Newcastle-Williamtown Sand Cabbage Tree Road Soil & Water Management Plan DPHI Review — June 2021

Soil & Water Management Plan (SWMP) Satisfac Comment April review - Action June 2021 review — Action
SSD-6125 Schedule 3 Conditions 12, 13, 15-21 Required Required
& Schedule 5 Condition 3

Schedule 3 — Specific Environmental Water sources are adequately Considered adequate. No

Conditions described in Section 4.1. Water further updates required.
12. Water Supply uses are adequately described
The Applicant must ensure that it has sufficient in Section 4.2.

water for all stages of the development, and if
necessary, adjust the scale of operations under
the consent to match its available water supply, to
the satisfaction of the Secretary.

13. The Applicant must not utilise, or otherwise Yes Section 4.1 states groundwater | Nil Considered adequate. No
interfere with, groundwater on the site, unless is not to be extracted for use in further updates required.
unavoidably associated with the construction and quarry operations.

use of groundwater monitoring bores and the
construction of quarry-related infrastructure.

15. Soil & Water Management Plan Yes |e The Cabbage Tree Road Nil Considered adequate. No
The Applicant must prepare a Soil and Water SWMP (v1.1) was further updates required.
Management Plan for the development to the submitted on 02 May 2019

satisfaction of the Secretary. This plan must: and approved by the

secretary on 31 May 2019.

e This updated version of the
SWMP (v3) was submitted

5 Jan 2021.
a) be prepared by suitably qualified and Yes Author Jonathan Berry has Nil Considered adequate. No
experienced person/s (SQEP) approved by the been endorsed by the further updates required.
Secretary; Secretary as suitably qualified

and experienced.

b) be prepared in consultation with the EPA, Partial | ¢ Appendix 1, Table 23 Please append agency Please append agency
Hunter Water and DCCEEW - Water; includes a summary of engagement requests. engagement requests.

engagements with

agencies in early 2019 for Now appended.

the previous (currently
approved) version of the
plan.

e  The Departments notes
WSSs statement that no
responses were received

Ref: WSS_SWMP_V5.2



Soil and Water Management Plan

NEWCASTLE SAND

Soil & Water Management Plan (SWMP) Satisfac Comment April review - Action June 2021 review — Action

SSD-6125 Schedule 3 Conditions 12, 13, 15-21 Required Required

& Schedule 5 Condition 3

from DPHI - Water, NSW
EPA or HWC following
engagement attempts on
15/10/2020.

e The Department notes that
evidence of consultation is
required under condition 2
of Schedule 5 of the
consent, and future
revisions of the SWMP will
need to comply with this

(i) Site Water Balance that includes:
*  details of:

o sources and security of water
supply;

o water use and management on site,
including wash plant process water
use and management;

o any off-site water transfers; and

o reporting procedures; and

* measures to be implemented to minimise
clean water use on site;

water usages from EIS
estimates are presented.
Considered acceptable as the
quarry has been operational for
a short time.

condition.
c¢) be submitted to the Secretary for approval prior Yes The SWMP was submitted Nil Considered adequate. No
to commencing ground disturbing activities on the prior to ground disturbing further updates required.
site, unless otherwise agreed by the Secretary; activities.
and
d) include a: Partial | Section 4. Estimated annual Revised SWMP considered

adequate. No further actions
required.

Section 51.2 details
management of wash plant
process water.

Considered adequate. No
further updates required.

Section 4.2.5 - water use
summary provided. The water
use summary has wash plant
water use added following the
approval of Mod 2, and states
that a portion of the water for
wash plant use satisfies the
requirement for dust
suppression.

Considered adequate. No
further updates required.

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND
Soil & Water Management Plan (SWMP)

SSD-6125 Schedule 3 Conditions 12, 13, 15-21

Satisfac

Comment

April review - Action
Required

Soil and Water Management Plan

June 2021 review — Action
Required

& Schedule 5 Condition 3

Appendix 5 does not include
wash plant water use.

Please update Appendix 5 to
incorporate wash plant water
use, water re-use as part of the
wash plant, or clearly indicate
that appendix 5 contains EIS
estimates only, for water use
expected at the time of the
EIS.

Updated

Section 4.2 (specifically section
4.2.4) and Appendix 5 — do not
clearly explain the assumptions
made in the site water balance
calculations.

Response provided.
Clarifications provided through
other review comments. No
further actions required.

Section 4.2.2.1 - states that
bitumen sealing of the spine
road through to the northern
resource area boundary will be
completed to minimise clean
water use on site.

Revised SWMP considered
adequate. No further actions
required.

(ii) Surface Water Management Plan, that
includes:

* aprogram for obtaining baseline data on
surface water flows and quality in water
bodies that could potentially be affected
by the development;

» adetailed description of the surface
water management

+ system on site including the:

o clean water diversion system;

o erosion and sediment controls;

o dirty water management system;
including details of the type and
dosing rate(s) of flocculants and
coagulants;

Yes

Section 6.5 does not require
that contractors for water
sampling must be suitably
qualified and experienced
professionals.

Revised SWMP considered
adequate. No further actions
required.

Section 6.5 outlines
documentation related to
training, and experience of
Newcastle Sand Staff or
contractors undertaking water
monitoring sampling.

Considered adequate. No
further actions required.

Table 17 does not include
monitoring site SW5.

Revised SWMP comment
provided: “SW5 has been

The Department notes that
SW1 (not SW4) serves as a
suitable monitoring location to
evaluate any potential impacts

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND
Soil & Water Management Plan (SWMP)

SSD-6125 Schedule 3 Conditions 12, 13, 15-21

Satisfac

Comment

Soil and Water Management Plan

April review - Action
Required

June 2021 review — Action
Required

& Schedule 5 Condition 3

©]
o

water storages;

contingency measures for PFAS-
containing or contaminated water
and sediments; and

* aprogram to monitor and report on:

©]
©]

any surface water discharges;

the effectiveness of the water
management

system, including the effectiveness
of water recovery during processing;
the quantity and type of flocculants
and or coagulants used in the sand
washing process; o potential PFAS
detections in wash water and
settlement products;

the quality of water discharged from
the site to the environment;

surface water flows and quality in
water bodies that could potentially
be affected by the development;

removed from monitoring due
to the distance from site,
upgradient screening provided
by SWA4, rarity of flow, absence
of baseline and difficulty in
safely sampling the site, and
the dominance in the water
draining from the adjacent
private property directly to this
site. Site inspection in April
2021 showed negligible flow
occurring and presence of
treated timbers on the private
property directly upgradient.
Sampling of SW5 will not be
reflective of operations
occurring within the quarry
site.”

to the receiving environment
from the quarry operations. On
this basis, the Department
accepts the removal of SW5.
Considered adequate.

Please remove SW5 from
Figure 7.

Updated

Section 8.2.1.1. HEPA 2018 is
referenced, which is not the
most recent PFAS guideline.

Please update to the most
recent and relevant guideline
values (see condition 3 of
Schedule 5).

Revised SWMP considered
adequate. No further actions
required.

Section 8.2.2 water quality
parameters listed are not
consistent with section 8.2.4.
Dissolved Oxygen (DO) is
usually reported with EC, pH,
Eh (Redox potential), and
temperature for SW and GW
water quality parameters.

Please check for consistency
of Water Quality Parameters
between sections 8.2.2 and
8.24.

Please define the Water
Quality Parameters for Surface
Waters in section 8.2

Revised SWMP considered
adequate. No further actions
required.

Section 8.4 Table 16 title
references groundwater wells
but table includes surface (SW)
locations.

Revised SWMP considered
adequate. No further actions
required.

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND
Soil & Water Management Plan (SWMP)

SSD-6125 Schedule 3 Conditions 12, 13, 15-21

& Schedule 5 Condition 3

Satisfac

Comment

Section 8.4 Table 18 does not
include DO, EC, pH, Eh/ORP
(Redox potential), and
temperature for SW and GW
water quality parameters.

Soil and Water Management Plan

April review - Action
Required

June 2021 review — Action
Required

Revised SWMP considered
adequate. No further actions
required.

Section 8.7 references section
7.13 regards material risk to
the environment, however this
reference appears to be
incorrect.

Revised SWMP considered
adequate. No further actions
required.

Section 9.1, Table 21. Does
not define a major rainfall event
trigger (mm) or mechanism of
identifying that trigger.

Revised SWMP considered
adequate. No further actions
required.

(iii) Groundwater Management Plan that

includes:

a monitoring program to manage

Partial

Groundwater management is
referenced in sections 3.6,
section 7.1 and section 8.

Considered adequate. No
further updates required.

potential impacts, if any, on groundwater

and any associated surface water source

near the proposed extraction area that

includes:

o lIdentification of methodologies for
determining threshold water quality

Reference to the Defence
publications on PFAS has
been included within the text.
Considered adequate. No
further updates required.

Please include the most
contemporary data and update
Table 6 of Section 3.7

Section 3.7, Table 6 contains
data from 2017 whereas more
contemporary data is contained
in the discussion.

criteria;

Sections and 8.1.1 Table 14

Please check example values

o Regular testing of groundwater refers to BH9 and BH9A. BH9A provided in additional note 2 of
bores for the presence of PFAS; was installed to replace BH9, Table 15 (formerly table 14).
o Contingency measures in the event however is only constructed to The RL, or Reduced Level

of a breach of thresholds; and

a depth of 12m, instead of the

presented as mAHD in the

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND
Soil & Water Management Plan (SWMP)

SSD-6125 Schedule 3 Conditions 12, 13, 15-21

Satisfac

Comment

Soil and Water Management Plan

April review - Action
Required

June 2021 review — Action
Required

& Schedule 5 Condition 3
o A program to regularly report on
monitoring; and

* a Construction Environmental
Management Plan to manage any
intersection with groundwater
encountered during provision of services
to the site (such as water supply
pipelines) and construction of quarrying-
related facilities (such as weighbridges,
offices and workshop buildings). This
Plan must include sampling of any
groundwater encountered during such
activities and testing for presence of
PFAS and include contingency protocols
should any groundwater be found to
contain PFAS.

<(iii) continued >

18m depth of BH9. The top of
screen is also shallower in
BH9A.

example provided indicates
that the water level values in
mAHD may have been
incorrectly calculated. If BH9A
well's screen was installed
between 9m to 12mBG, from a
ground level of 10.03 mAHD,
the top of screen would be
1.03m AHD and base of
screen would be -1.97m AHD.

Corrected as noted

Section 8.1.1 Table 14 notes
level logger in BH9A is TBC.

Revised SWMP considered
adequate. No further actions
required.

Section 8.2.2 and section 8.2.3
water quality parameters listed
are not consistent with section
8.2.4.

Revised SWMP considered
adequate. No further actions
required.

Section 8.4, Table 18 is not
consistent with section 8.2.4
with regard to field water
quality parameters.

Revised SWMP considered
adequate. No further actions
required.

Section 8.5, Table 19. Some
analyte trigger values selected
appear to be higher than the
existing guidelines ranges from
ANZECC or ADWG.

E.g. The value presented as
being recorded during baseline
monitoring (0.1 — 0.5mg/L) for
Ammonia as N does not match
the range of values in the
justification (0.1- 0.34mg/L) in
Table 19.

Please review all trigger levels
in Table 19 of Section 8.5.

The surface water trigger level
selected is more than double
the concentration observed
during baseline monitoring.
Please adjust the surface
water trigger level to more
closely align with the
uppermost observed value for
Ammonia (as N) during the
baseline monitoring period.

Surface water level adjusted
to 0.2 mgl/L, it is noted that
this is very conservative as
stated, when comparing to
ANZECC or ADWG.

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND
Soil & Water Management Plan (SWMP)

SSD-6125 Schedule 3 Conditions 12, 13, 15-21

Satisfac

Comment

Soil and Water Management Plan

April review - Action
Required

June 2021 review — Action
Required

& Schedule 5 Condition 3

Section 8.5, Table 19 does not
include trigger level guideline
range for all analytes.

Revised SWMP considered
adequate. No further actions
required.

Section 8.5, Table 19, Site-
Specific Trigger Value for Zinc
is not included for BH1.

Please update Table 19 with a
trigger value for Zinc at location
BH1.

Given the decreasing trend in
zinc concentrations since early
2019, the proposed trigger
value for BH1 (0.66 mg/L) is
not considered reasonable. It is
recommended that this trigger
value is revised to align with
the other groundwater
monitoring locations or further
justification is provided as to
why the current trigger value
has been adopted.

February and March 2021
were at 0.652 and 0.596 mg/L
respectively possibly as a
result of increased rainfall.
Level has been left as is,
with additional justification
provided.

Section 8.5, Table 19, units for
EC are incorrect.

Revised SWMP considered
adequate. No further actions
required.

Section 8.5, Table 19, the
adopted EC trigger value is
higher than the initial
groundwater data from RCA in
2015 (Table 5) which indicated
an EC range of 103.0-410.0
uS/cm.

The adopted EC trigger level is
higher than values from
baseline sampling.

Revised SWMP considered
adequate. No further actions
required.

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND
Soil & Water Management Plan (SWMP)

SSD-6125 Schedule 3 Conditions 12, 13, 15-21

Comment

Soil and Water Management Plan

April review - Action
Required

June 2021 review — Action
Required

& Schedule 5 Condition 3

Section 8.5. EC for lowland
rivers is presented as the
baseline trigger from the ANZG
Water Quality Guidelines
(2000), however this is not
representative of the site
condition.

Revised SWMP considered
adequate. No further actions
required.

Section 8.5, Table 19, the
turbidity trigger value selected
is not consistent with “lowland
rivers” (6-50 NTU), selected for
EC. The site trigger level
proposed as 1000 NTU.

Please revise and update the
turbidity trigger values in Table
19 using existing site data and
local reference values.

Please revise application of the
Water Quality Guidelines and
update the turbidity trigger
value.

Please provide trigger values
for turbidity in surface water
and groundwater.

Surface water monitoring
locations are typically tannin
rich and are stagnant or with
little flow, there is limited
potential for site activities to
influence turbidity, and SW1
is influenced by Cabbage
Tree Road.

Groundwater sampling has
tendency to disturb
sediments.

Given the diverse range of
levels measured and limited
risks, no trigger is
considered relevant or
necessary to assess the
environmental performance
of the quarry.

Section 8.5, Table 19:
Sediment disturbance is cited
as a cause for variability in
turbidity

Field water quality parameters
must be documented before
purging or sampling waters.
Please update the water
sampling methodology and
Table 19.

Revised SWMP considered
adequate. No further updates
required.

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND
Soil & Water Management Plan (SWMP)

SSD-6125 Schedule 3 Conditions 12, 13, 15-21

Satisfac

Comment

April review - Action
Required

Soil and Water Management Plan

June 2021 review — Action
Required

& Schedule 5 Condition 3

<(iii) continued >The Applicant must implement Yes The revised SWMP includes - Include provision (criteria and
the Soil and Water Management Plan as detail on the wash plant and monitoring program) for PFAS
approved from time to time by the Secretary. water and sediment monitoring of wash-water
management, however does sludge sediment.
The Applicant must provide an updated Soil and not provide sufficient detail on
Water Management Plan, inclusive of the wash monitoring of sediments. Table 18 includes provision
plant and water and sediment management of monthly surface water and
system, to the Secretary for approval. quarterly sediment
Construction of the water and sediment monitoring. Given the very
management system described in the MR (Mod 2) low risk of PFAS being
must not commence prior to the updated Soil and present (i.e. potable water
Water Management Plan being approved by the being used, extract above
Secretary. groundwater level and no
PFAS measured in sand),
this is considered adequate.
Criteria for sediments have
been included in Table 20.
Tomago Sandbeds Special Area Yes - Nil Considered adequate. No
16. The Applicant must operate the development further updates required.
so that it has a neutral or beneficial effect on the
water quality of the Tomago Sandbeds Special
Area
17. The Applicant must not construct quarry Yes Section 7, Management Nil Considered adequate. No
infrastructure within the Tomago Sandbeds Controls, includes a further updates required.
Special Area. commitment to not construct
quarry infrastructure (excluding
roads, power lines and potable
water pipelines required for
servicing the quarry) within the
Tomago Sandbeds Special
Area
18. The Applicant must establish and use an on- Yes Section 5.1.2, part 2(a)(iv) Nil Considered adequate. No
site sewage pump-out system, incorporating a states the use of septic tanks further updates required.
holding tank, located outside of the Tomago and removal by licenced
Sandbeds Special Area. contractors.
19. The Applicant must not store liquids other Yes Section 7 includes a Nil Considered adequate. No

than water within the Tomago Sandbeds Special
Area. Any liquids (other than water) kept on the
site must be stored within a bunded and roofed

commitment to not store liquids
other than water within the

further updates required.

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND
Soil & Water Management Plan (SWMP)

SSD-6125 Schedule 3 Conditions 12, 13, 15-21

Satisfac

Comment

Soil and Water Management Plan

April review - Action
Required

June 2021 review — Action
Required

& Schedule 5 Condition 3
area constructed in accordance with the relevant
Australian Standards.

Tomago Sandbeds Special
Area

20. The Applicant must construct and use a fully
bunded and undercover re-fuelling facility located
outside of the Tomago Sandbeds Special Area for
all mobile equipment re-fuelling operations, with
the exception of tracked equipment. Refuelling of
any tracked equipment within the Tomago
Sandbeds Special Area must be conducted within
a fully bunded and lined hardstand that is capable
of holding both the tracked equipment and the fuel
truck.

Section 7, Table 13, section
7.8, item (B) states that
impervious fully bunded and
undercover hardstand for fuel,
hydrocarbon and chemical
storage will be constructed
outside of the Tomago
Sandbeds Special Area

Updated in Table 14 (formerly
Table 13), part 7.8(B). No
further edits required.

Section 7, Table 13, section
7.8, item (G), indicates that
tracked equipment may be
fuelled via generators with an
external fuel tank, but does not
state that re-fuelling within the
Tomago Sandbeds (of
generators or tracked
equipment) will be conducted
within a fully bunded and lined
hardstand that is capable of
holding both the tracked
equipment and the fuel truck.

Update section 7 to specify that
refuelling of tracked equipment
within the Tomago Sandbeds
Special Area will be conducted
within a fully bunded and lined
hardstand that is capable of
holding both the tracked
equipment and the fuel truck.

Table 14 (formerly Table 13)
Section 7.8 (G) has been
updated to state that no
refuelling of mobile equipment
(other than tracked equipment
within an impervious bunded
area) will be undertaken within
the Tomago Sandbeds Area.
No further edits required.

Section 7, Table 13, section
7.8, item (G), has additional
text, that flocculant and
coagulant tanks will have
appropriate bunding to capture
spills, but does not specify the
bunding type or management.

Updated SWMP considered
adequate. No further updates
required.

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND
Soil & Water Management Plan (SWMP)

SSD-6125 Schedule 3 Conditions 12, 13, 15-21

Satisfac

Comment

Soil and Water Management Plan

April review - Action
Required

June 2021 review — Action
Required

& Schedule 5 Condition 3

21. The Applicant must ensure that, outside of the Yes Section 7, Table 13, point 7.10 Updated SWMP considered
operating hours during which quarrying operations (A), states that there will be no adequate. No further updates
are permitted, all fuel-powered equipment is storage of fuel-powered required.
removed from the Tomago Sandbeds Special equipment outside of operating
Area to a secure storage, except for equipment hours (other than tracked
being used in vegetation clearing operations, equipment with an impervious
which may be stored within a fully-bunded and bunded area). This is not
lined hardstand area outside of operating hours. consistent with the condition,
Note: Operating hours for quarrying operations are which only permits equipment
shown in Table 1 being used in vegetation
clearing operations to be
stored within the Tomago
Sandbeds Special Area
Schedule 5 — Environmental Management, Partial | HEPA 2018 and CRC Care Updated SWMP considered

Reporting and Auditing

3. Management Plan Requirements

The Applicant must ensure that the management
plans required under this consent are prepared in
accordance with any relevant guidelines, and
include:

2011 references are used
throughout the Management
Plan but are not the most
recent relevant PFAS
guidelines.

adequate. No further updates
required.

Food Standards Australia New
Zealand (FSANZ) PFAS
guideline criteria 2017 are
referenced in 3.7.1, however
these are not the most recent
or relevant guidelines.

Please revise application of,
and reference to, PFAS trigger
level criteria throughout,
specifically in Section 8.5,
Table 13 and Section 3

Comments covered elsewhere.
No further edits required.

Tables 7 summary of PFAS
results uses an outdated
screening reference.

The screening criteria used for
PFAS in Table C within the
baseline water report
(appended to the SWMP) are
not screened against the most
recent (relevant) guideline
criteria for screening PFAS.

Considered adequate. No
further updates required.

The criteria value provided for
PFOS is not consistent with the
HEPA NEMP 2.0 (2020). The
HEPA NEMP provides only a
combined trigger value for

Revise the PFOS (only) trigger
levels to reflect the ecological
screening criteria set out in the
HEPA NEMP 2.0.

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND

Soil & Water Management Plan (SWMP)
SSD-6125 Schedule 3 Conditions 12, 13, 15-21

Satisfac

Comment

April review - Action

Required

Soil and Water Management Plan

June 2021 review — Action
Required

& Schedule 5 Condition 3

“PFOS + PFHxS” for human
health screening criteria.

It is recommended that the
PFOS (only) trigger levels are
revised to reflect the ecological
screening criteria set out in the
HEPA NEMP 2.0.

Section updated, PFOS only
99% protection value
(rounded to LOR) adopted
for all locations except SW1
and SW4 where it was
previously recorded, at this
location the drinking water
criteria has been adopted.

implemented to comply with the relevant statutory
requirements, limits, or performance
measures/criteria;

justification stated for
chromium is not in relation to
relevant guidelines.

a) detailed baseline data; Yes Section 8.3. Note, baseline Nil Considered adequate. No
data gaps remain and have further updates required.
been considered by DPHI
Compliance. Additional
sampling is included in this
SWMP under section 8.4 to
reach the required detailed
baseline dataset. Data gap
monitoring will be ongoing to
November 2021 or until a
minimum 12 months data is
collected.

b) a description of: Yes Section 8.6. See comments on Considered adequate. No

» the relevant statutory requirements condition 15(d)(iii) regards data further updates required.
(including any relevant quality indicators for sampling

+ approval, licence or lease conditions); and monitoring data.

* any relevant limits or performance
measures/criteria; and

» the specific performance indicators that
are proposed to be used to judge the
performance of, or guide the
implementation of, the development or
any management measures;

c¢) a description of the measures that to be Yes Section 8.5 (c), Table 19 The Updated SWMP considered

adequate. No further updates
required.

Section 8.5 (c), Table 19; the
relevant criteria’ reference
guidelines are not consistently
presented

Updated SWMP considered
adequate. No further updates
required.

Ref: WSS_SWMP_V5.2




NEWCASTLE SAND

Soil & Water Management Plan (SWMP)
SSD-6125 Schedule 3 Conditions 12, 13, 15-21

Satisfac

Comment

Soil and Water Management Plan

April review - Action

Required

June 2021 review — Action
Required

& Schedule 5 Condition 3

improve the environmental performance of the
development over time;

improvement will be triggered
annually at a minimum.
Opportunities for improvements
should be assessed more
regularly.

d) a program to monitor and report on the: Yes Section 8.6 presents the Nil Considered adequate. No
* impacts and environmental performance program to monitor and report further updates required.
of the development; and on performance and
+ effectiveness of any management effectiveness.
measures (see (c) above); Ensure comments under
condition 3 of Schedule 5 (c)
are consistent through the
Soils and Water Management
Plan
€) a contingency plan to manage any unpredicted | Partial | Section 5. Contingency Clarify contingency measures Additional section 5.3
impacts and their consequences and to ensure measures are not identified for impacts to or from surface comments noted. The new text
that ongoing impacts reduce to levels below clearly for impacts to or from waters in section 5. relates to the EPL and
relevant impact assessment criteria as quickly as surface waters. contingency controls around
possible; wash waters, but does not
sufficiently address wash plant
sediments. Please update
section 5.3.1 to reflect that
wash plant sediments will be
tested regularly.
Updated to include sediment
testing.
f) a program to investigate and implement ways to Yes Section 7.16 states Updated SWMP considered

adequate. No further updates
required.

Section 8.9: Review of PFAS
Exposure Pathways section
does not commit a clear
methodology for reviewing
pathways

Updated SWMP considered
adequate. No further updates
required.

Ref: WSS_SWMP_V5.2




Soil and Water Management Plan

NEWCASTLE SAND
Soil & Water Management Plan (SWMP) Satisfac Comment April review - Action June 2021 review — Action
SSD-6125 Schedule 3 Conditions 12, 13, 15-21 Required Required
& Schedule 5 Condition 3
g) a protocol for managing and reporting any: Yes Sections 7.13 and 7.14. Nil Considered adequate. No

* incidents; Review of the plan is also further updates required.

*  complaints; required as part of ongoing

* non-compliances with statutory improvement under condition 3

requirements; and of Schedule 5 (c), (d) and (f)

+ exceedances of the impact assessment
criteria and/or performance criteria; and

« e+ a protocol for periodic review of the
plan.

Other Comments on SWMP

1. Section 8.5 states “Locations monitored as part of the annual monitoring should be compared against currently available data for that location only as
they have not been considered when developing the trigger values.” All locations must have sufficient baseline data to be able to derive a trigger value
and assess each location on the baseline condition of the site and environment. If enough data is not available to generate a trigger level to assess
annual monitoring against, sufficient baseline data must be collected, and a trigger value agreed with the Department, before annual sampling (only)
can commence at these locations.

Text updated to remove ambiguity, no annual only monitoring proposed at this stage.

2. Section 8.5 presents some trigger values based on the 80" percentile of the baseline values. In line with the AZNECC and ARMCANZ (2000)
methodology, as updated, guideline values derived from the 80" percentile of the observed baseline value, must be reviewed after 2 years of monthly
data collected, to align with the complete methodology and seasonal variability. If monthly data are not available for the two year period, or all locations
will not be monitored monthly for the two year period, then using the 80" percentile derivation for trigger values is void, and an alternative method for
selecting the appropriate trigger value, and associated location-by-location trigger values, must be provided.

As presented within Table 20, a range of trigger values have been adopted across the site, these have not been exclusively based on the 80t

percentile. These are considered suitable for the protection of the local environment, from an activity that processes sand with potable water,

above the water table.
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3. Section 8.3 does not include all locations where PFAS have been detected in the baseline period. Paragraph 5, dot 2. Please check if detections in BH9

were within the baseline period, and if these need adding to section 8.3, paragraph 5.

This detection was outside the baseline period, note included for clarity.

4. Section 8.5 in reference to annual trigger levels. Annual trigger levels should be submitted via a revised SWMP once the baseline monitoring period is
complete. Levels may not be currently available, but the data collected monthly and quarterly should allow designation of the annual trigger levels. In
lieu of Annual Trigger Levels for analytes, the lowermost observed value of the quarterly and monthly (from Table 20, formerly table 19) criteria should
be applied.

Reference to annual trigger levels has been removed, along with added comment about revision post 2021 baseline monitoring extension period.

5. Please update reference to water quality parameter “Eh” to Oxidative Redox Potential or “ORP”, and add the term to the glossary and update section
8.2.5.
Updated.

6. Table C of the Baseline Water Quality Report does not specify that the PFOS criteria is for human health or ecological (and to which species protections
level) screening criteria. Noted that there is reference to “***” in the table notes, however, as human health versus ecological criteria have different
screening values, it may be beneficial to present the BH data in one table and the SW data in a separate table, for PFAS. Contemporary human health
and recreational water quality guidelines are in Table 1 of the NEMP 2.0 (2020). Ecological screening criteria for PFAS in water, and PFAS in soil draft
criteria are separately indicated in the NEMP 2.0.

Noted, updates will be suggested to tables for future reporting.

7. In Table C of the baseline water quality report, “Sum of PFAS (WA DER List)” are not applicable to NSW. There is no need to report and screen against
WA DER.

Noted, updates will be suggested to tables for future reporting in line with the updated trigger values.

8. 6:2 FtS has been added twice to the glossary
Updated. It was added twice due to the alphabetic ordering, and keeping it adjacent to other PFAS chemicals. Updated to be only alphabetic.

9. Section 8.5 states “Where possible alignment of surface water and groundwater trigger values has been sort for simplicity, except where significant
variation in levels occurred and these were above relevant guidelines.” Please consider the groundwater and surface water trigger values against the

relevant legislation and guidelines. Check typographical error: Sort > sought.
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Text corrected (removed), justification for levels stated for each parameter.

10. Check typographical error for “uS/cm Micro-semen per centimetre — units for electrical conductivity”.
Updated.

October 2024
Comments
Soil & Water Self
Management Plan :
(SWM%) SSD-6125 gsast,;ess%:r;z?;. Comment (Hunter Water) Action Required Newcastl;::::ncs::mmentsl
Schedule 3 (Yes/No)
Conditions 12, 15-
21 & Schedule 5
Condition 3
Section 2.3 - Yes Para 1 — NSW EPA is the Environment Protection Authority, not | ‘Environmental Protection ‘Environmental Protection Agency’
Environment Environmental Protection Agency as stated. The scheduled Agency’ to be changed to changed to ‘Environmental
Protection Licence activity requiring an EPL is extractive industry, not mining ‘Environmental Protection Protection Authority’.
(because sand is not a mineral as defined in the Mining Act Authority’. .
1992). Scheduled activity updated to
Change scheduled activity. ‘extraction of minerals’
Para 3 — the threshold extraction volume requiring an EPL under .
the POEO Act 1997 is 30,000 tonnes per year. Update threshold extraction Threshold volume updated from
volume. 500tpa to 30,000tpa.
REC 1 Yes Hunter Water has no objections to the proposed amendments to  |Nil. Nil.
. the trigger values.
Section 8.5 -
Trigger Values It is noted that existing trigger values are tailored to site specific

conditions, which are unusually elevated for some parameters at
some monitoring locations. The reasons for elevated
concentrations of some parameters at some locations are not clear
and this has been the subject of numerous discussions with the
quarry operator and their technical advisor. Notwithstanding, other
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October 2024
Comments
Soil & Water Self
Management Plan | Assessment: . . Newcastle Sand Comments /
(SWMP) SSD-6125 | Satisfactory Comment (Hunter Water) Action Required Response
Schedule 3 (Yes/No)
Conditions 12, 15-
21 & Schedule 5
Condition 3
than the proposed amendments, it is agreed that no other changes
to the existing trigger values are currently required and the
monitoring data should continue to be evaluated for the relevant
locations.
REC 2 Yes This section is currently placed under the heading 8.7 Review of |Move section from 8.7.2 Water |Section 8.7.2 Water Trigger

PFAS Exposure Pathways, which it is not related to. It should be |Trigger Investigation to section |Investigation moved to section 8.6

Section 8.7.2 — Water moved up to section 8.6 - Trigger Response Actions, which it does [8.6 Trigger Response Actions.  |Trigger Response Actions. Updated to

Trigger Investigation relate to. ltem C in Table 31 Reporting Requirements should be i Section 8.6.1.
amended to reflect the change. ltem C in Table 31 to be .
updated. Item C in Table 31 updated.
REC 3 Yes Correct the typo in point 6 (regarding references to Boral). Spelling to be fixed. Spelling fixed.
Section 10.3 —
Complaints
Management

Ref: WSS_SWMP_V5.2



NEWCASTLE SAND

October 2024 Comments

Soil & Water Management
Plan (SWMP) SSD-6125
Schedule 3 Conditions 12,
15-21 & Schedule 5
Condition 3

Self
Assessment

Satisfactory
(Yes/No)

Comment (DCCEEW Water)

Action Required

Soil and Water Management Plan

Newcastle Sand Comments / Response

REC 1.1 Yes The proponent should provide a water Water table clearly A detailed summary of the site's maximum
. balance table which clearly identifies the | identifying the maximum operational water demands is provided in
Section 4.1 — Water Sources maximum water demands of each water | water demands of each Appendix 5. The table included outlines the
use activity and the water source/s used | water use activity and the historical and forecast usage across all water-
to meet these demands. source to be provided in related activities since operations commenced.
] . management plan. L )
Further detail regarding groundwater It is important to note that nearly all the site's
volumes and works required to access water usage is sourced from the Hunter Water
the sources required in section 4.1. Corporation (HWC) network. The only other water
source is rainfall runoff collected from the
workshop and office roof, which contributes a
comparatively minor volume—estimated at
approximately 335 kL per annum. This is detailed
in Section 4.1.
REC 1.2 Yes The proponent should ensure a water WAL for the maximum Water Access Licences (WALs) are not considered
access licence (WAL) is obtained for the |predicted water take for necessary for the operation. This has now been
maximum predicted water take for construction and operation clarified in Section 4.1.1.
construction and operation activities prior |activities to be obtained.
to the take occurring unless an exemption In summary, Newcastle Sand does not.e.xtract.
applies under the Water Management groundwater and does not capture sufficient rainfall
(General) Regulation 2018. runoff to trigger the need for a WAL. All operational
water requirements are met through purchase from
the Hunter Water Corporation (HWC) network (And a
small amount through roof capture).
REC 1.3 Yes The proponent should ensure the relevant|Ensure the relevant nomination|See previous comment

nomination of work dealing applications
for water access licences proposed to
account for water take by the project have
been completed prior to the take
occurring.

of work dealing applications for
water access licences
proposed to account for water
take by the project have been
completed.
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October 2024 Comments

Self
Assessment
Satisfactory

(Yes/No)

Soil & Water Management
Plan (SWMP) SSD-6125
Schedule 3 Conditions 12,
15-21 & Schedule 5

Comment (DCCEEW Water)

Action Required Newcastle Sand Comments / Response

Condition 3

REC 2.1 Yes The proponent should update the water |Accessibility to the baseline Link to baseline water quality characteristics report
. management plan to: water quality characteristics added to Appendix 6.
Appendix 6 report to be provided. )
Section 8.6.3 - PFAS e  Provide accessibility to the baseline Refer to Table 26, which has been amended/updated.
00 i ot Correct or explain any baseline
water quality characterlstlcs.report. water quality Fc)iiscrepayncies Repeated content in Section 8.6.3 removed.
e Correct or adequately explain any !
baseli litv di ; that exist between the SWMP
ase |nle water quality discrepancies |4 he baseline report of
that exist between the SWMP and Kleinfelder.
the baseline report of Kleinfelder.
Correct the repeated content of Correct the repeated content of
PFAS . . i PFAS response actions in
response actions in section section 8.6.3.
8.6.3.
REC 2.2 Yes The proponent should: SWMP to be updated to References to the new PFAS NEPM version 3.0 were

e Update the SWMP to include the
analytical requirement, thresholds
and risk review for PFAS as the
proposed Australian Drinking Water
Guidelines for PFAS become
established.

e Continue to update Appendix 1 with
any additional advice from regulatory
consultation.

include the analytical
requirement, thresholds and
risk review for PFAS.

updated. Also, the criteria for PFAS has been updated
based on the new guidelines.

The above trigger values have been updated to align
the SWMP with the most recent water quality dataset
presented in the 2023 Annual Water Quality Report
(Kleinfelder, 2024). These changes ensure
consistency between the operational monitoring
results and the management framework used to
assess water quality performance at the site.

Updates include:

. Adoption of refined major ion trigger
values based on multi-year monitoring
and naturally occurring site variability.

. Confirmation of pH, EC, turbidity,
metals, and nutrient triggers, which
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October 2024 Comments

Soil & Water Management A Self .
Plan (SWMP) SSD-6125 Soessmen Comment (DCCEEW Water) Action Required

Schedule 3 Conditions 12,  Satisfactory
15-21 & Schedule 5 (Yes/No)
Condition 3

continue to reflect baseline conditions
and 2023 monitoring results.

. Retention of PFAS values in accordance
with HEPA (2020) national guidance.

. Adjustment of zinc triggers to reflect the
separation of BH1A from site-wide
behaviour, consistent with 2023 data
trends.

. Retention of hydrocarbon triggers per
2023 data, which remain valid and
conservative.

These refinements improve accuracy, regulatory
alignment, and defensibility of the trigger framework,
ensuring the SWMP remains current with operational
water quality conditions and DPHI expectations.

Note: Additional information provided by DPHI through Major Projects Portal.

It appears not all changes associated with the latest RFI response have been tracked. Please provide a tracked changes version which shows the latest
changes — this has been updated.

Appendix 1 suggests DCCEEW Water group Rec 2.1 is satisfied by communication between DCCEEW and Wedgetail. Please provide a copy of these
communications — this comment has been removed.
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Appendix 2

Relevant Statement of Commitments
(Cross Referenced to Relevant Sections)
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Soil and Water Management Plan

As noted within the Development Consent, the Statement of Commitments shall apply, unless
superseded or made redundant by an approved management plan or the Conditions of

Approval.

SOoC

Commitment

Comment /

Item

Erosion, Sediment Control and Soil Management

Status

e A construction environmental management plan Prior to
a) (CEMP) including erosion and §ed|mentatlon controls commenqement of Refer to CEMP
has been prepared and implemented for all Project
construction activities proposed. construction
) . Erosmndand dse.dlmlent c?n(tjrol %I]ans” (E?CP)lto bz Prior to internal SWMP
prepare .an ,'”,‘Peme”e with ~allinternal roa road construction Section 7.3
construction activities.
o Vegetation and soil excavated during the initial block
construction will be stockpiled (vegetation and then
topsoil) within an area adjacent to the processing During .
L . . ) Operational
c) plant. The initial area of cleared vegetation and topsoil constru_ctlon/ process
will be used to supplement other extraction areas over Ongoing
the life of the project that are deficient in organic
matter.
e During excavation of each new extraction zone, Refer to the
vegetation and topsoil cleared will be laid over the Biodiversity and
d) i Ongoing Rehabilitation
previous extracted zone to encourage regrowth and Management
rehabilitation. Plan
Install erosion and sediment controls on-site as required
in accordance withthe: SWMP
e) e Erosion and Sediment Control Regional Policy | At commencement Section 7.1. 7.5
(PSC, 2002b) and the Code of Practice for Managing of project and7.6
Urban Stormwater — Soils and Construction
(Landcom, 2004).
e Maintain erosion and sediment controls as required Monthly / ¢
and consistent with the Code of Practice for onthly / pos SWMP
f) . X major rainfall Section 7.7
Managing Urban Stormwater - Soils and inspections. .
Construction (Landcom, 2004).
) . Me:mtat!n abund z:t the (:oyvnslope s;.de ofteac: of th; During extraction SWMP
g extraction areas to contain aqy sediment an run.o of block. Section 7.6 B
that may be generated from disturbed areas on site.
e Maintain a low level bund around the silty loam During
h) stockpile to limit potential for offsite transport and establishment of SWMP
P P P . Section 7.6 D
spread. processing areas
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SOC
Item

Commitment

Soil and Water Management Plan

Comment /
Status

i e Final landform batters with edge of Project Boundary During SWMP
not to exceed 4H (horizontal) to 1V (vertical), 4H:1V. rehabilitation Section 7.5D
o Disturbance of potentially contaminated soils or
potential hazardous building materials or pipe (e.g.
. fibre cement containing asbestos) must be reported . SWMP
) . . As required .
to the quarry manager immediately and no further Section 7.1
disturbance of area to continue. Quarry manager to
determine need for formal classification.
K) e Erosion and sediment controls will be monitored to I\/.Ion.tr_\Iy and _after SWMP
ensure performance is maintained. significant rainfall Section 7.7 A
e The post extraction landform must be surveyed on SWMP
completion of the primary site rehabilitation works Section 7.1 G —
) and the results presented in the form of plans to Ongoing also see
P P Maximum
demonstrate compliance with the extraction limit of 1 Extraction Depth
m above highest predicted groundwater level. Report
8.3.8  Water Management
Water management controls will be revised and updated
on determination of the project to ensure management
measures proposed adequately reflect the requirements Prior to
a) of the Conditions of Consent. commencement of SWMP
. Section 7.1 & 7.4
e The revised controls will be prepared in consultation operations
with the NSW EPA, NSW Water and Hunter Water
for approval by NSW DPHI.
e  Water for potable use and dust suppression will be SWMP
b) drawn from Hunter Water’s reticulated water supply Ongoing Section 7.2
at Cabbage Tree Road. No groundwater will be
extracted or utilised. CEMP 5.4.1.3
e Surface water will be contained onsite through
incorporation of bunds around the perimeter of the
resource area. Most of the bunds will be created as
a result of the extraction process being CEMP 5.4.1.2A
c) topographically lower than the adjacent surfaces. Ongoing SWMP
The bund will also be incorporated into the access Section 7.4
road through a trafficable mound that ensures all
surface water within the resource area must
percolate vertically into the groundwater.
e Rainwater will be captured from the workshop and . SWMP
d) . , Ongoing .
office roofed area and reused for dust suppression. Section 7.2 B
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Item

Commitment

Soil and Water Management Plan

Comment /
Status

All impervious areas will be shaped such that water

CEMP

e) shgd.s' to inﬂltrlgtion areas constructed in areas Ongoing Section 5.4.1.2 A
adjoining rehabilitated areas.

WSS will consult with DPI Water with regards to the

f) locations of and construction of proposed Prior to SWMP
groundwater monitoring points, installation of construction Section 8.1.1
loggers and selection of sampling points.

WSS will install groundwater monitoring wells, so o
o . . As required if
that monitoring can be performed immediately up o SWMP

)] ‘ : . monitoring bore X
and down gradient of the main extraction areas after removed Section 7.11 A
destruction of existing bores.

. Dat? Ioggelrs will .tt>e ms;alled |2 m(;rl;'tt(')rlngl \évetllsfto Prior to SWMP
f:on inuously monitor and provide additional data for construction Section 7.11 B
input to the groundwater model.

) TrlggeI: Itc.avels fg;; mgr;tlorl\r;\? tWI|| tt)e developedtr:n Prior to SWMP
consuftation  wi ) ) ater lo ensure € construction Section 8.6
groundwater table is not intersected.

i) Management protocols for PFAS for sub-water table Prior to CEMP
disturbance during construction. construction Section 5.4.1.1 A
WSS will update the groundwater model every two
years from commencement of quarry activities to SWMP

k) determine maximum predicted groundwater level Every 2 years Section 3.5.1 and
along with updated topography showing the Appendix 3
progress of the quarry.

The quarry floor height will be reviewed every two
years against the revised groundwater model (refer
) to Rehabilitation section for establishing the adopted Every 2 years MED MP
. ) 9 ) P . Section 8.3.8 F
level), unless trigger levels determine a review is
required.
No equipment maintenance will occur within Tomago . SWMP

m) : Ongoing ;

Sandbeds Special Area. Section 7.10 A
8.3.9  Hydrocarbon Controls

If obvious signs of contamination such as

discoloured or odorous soils are encountered during

a) ite set d extracti K wil in th Ongoin SWMP
site set-up and extraction, work will stop in the going Section 7.8 A

vicinity of the area and, if safe to do so, samples will
be taken for analysis.
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SOC c it t Timin Comment /
Item ommitmen g Status

e A fully bunded and undercover hardstand for fuel,
hydrocarbon and chemical storage will be Ongoi SWMP

) ngoing :

constructed outside of the Tomago Sandbeds Section 7.8 B

Special Area.

b)

e Personnel to be trained in spill containment and SWMP

c Ongoin :
) response procedures. going Section 7.9 F

e Hazardous material stored onsite will be kept to the Ongoi SWMP
ngoing

d :
) minimum practicable amount. Section 7.8 D

e Spill response kits will be kept and maintained SWMP

e) onsite. Ongoing Section 7.9 G

Processing plant area (moved around the site based on

resource area) installed on site will include:

e A bunded parking area for the overnight parking of
the bull dozer.

e If power via electrical mains supply is unavailable,
diesel generators will be required. If used, diesel
generators will:

o Be located within a bunded area.
o Include an internal double skinned and self ) SWMP

f) bunded diesel storage tank. Ongoing Section 7.8 G
o Be refuelled as required within the bunded refill

area.

e Be returned to the Office and Workshop Compound
on conclusion of operations each Saturday. This is
proposed in the context of reducing the risk of
vandalism over the weekend, and limiting risks (e.g.
electrical and diesel) associated with the daily
transport of the generator to and from processing
plant area.

Mobile equipment installed on site will:

e Berefuelled at a lined and bunded refuelling area.

e Include spill control kits.

e  Operators trained in the use and maintenance of . SWMP

9) sppill control Kits. Ongoing Section 7.8 H

e Return of all mobile equipment at end of each day to
Office and Workshop Compound (excluding the bull
dozer).

e Electric screen and air separator installed on site will

. . . . . SWMP
h) include bunding under the electric screen and air Ongoing Section 7.8 |
separator plant to capture hydraulic leaks.
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Commitment

Soil and Water Management Plan

Comment /
Status

e Refuelling of equipment will be undertaken over a

Wording changed

from concrete to

bunded concrete pad by a registered contractor. No impervious
i) fuel or diesel will be stored on site contained in plant Ongoing bunding or lining.
and equipment. Oils and grease will be stored in a SWMP
bunded area. Section 5.1.2.1
and Section 7.8 E
Mobile plant used in the extraction process will be
refuelled outside of the Tomago Sandbeds Special Area,
including:
e  Pneumatic tyred loaders (2x full time)
i e  Dump Trucks (campaign usage as required for Ongoing SWMP
J extraction area 7C). Section 7.8
e  Sales truck (Daily).
e Trailer mounted diesel generator to power
processing plant interim or back up in the event
electricity is not available.
All diesel powered pneumatic tyred mobile plant will be
removed from the Tomago Sandbeds Special Area at the
end of each day’s operation, including:
e Loaders x 2 (daily)
e Dump trucks (campaign usage as required for
k) extraction area 7C) Ongoing SWMP
o Section 5.1.2.1
e  Sales trucks (daily)
e Trailer mounted diesel generator (where used)
e This plant will be stored within fenced area with
CCTV and back to base security at the Office and
Worksop area located outside the Special Area.
e When plant and equipment is not operating,
pressure will be removed from hydraulic lines and . SWMP
) o , Ongoing .
hydraulic fluid returned to the tank. The tank will be Section 7.8 J
bunded to 110% of capacity.
The tracked plant will be refuelled on a fully bunded and .
lined hardstand. The following plant that are permitted to Wording changed
be refuelled on the fully bunded and lined hardstand to impervious
m) area within the Tomago Sandbeds Special area include: Ongoing bunded area.
e 1 x Dozer (Maximum of 3 campaigns of 2 weeks
h 42 d SWMP
each, 42 days peryear). Section 5.1.2.1
e 1x Excavator (Maximum of 3 campaigns of 2 weeks &7.10 A
each, 42 days per year).
Any hydrocarbon spills on site will include the following
response:
e Immediate deployment of spill control kits.
n) * Notifications of relevant stakeholders (e.g. EPA and Followina Soill SWMP
9-p Section 7.9 B

HWC) consistent with the Pollution Incident
Response Management Plan (PIRMP) for any spills
estimated to be greater than 30 L.

e Recovery of all contaminated sands or gravels
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SOC . _ Comment /
e, COMmMitment ‘ Timing Status
regardless of size for collection and offsite disposal
at a licenced waste facility.
e Appropriate maintenance schedules for plant and SWMP
0) equipment must be followed to detect and repair Ongoing Section 9.1 F
leaks. '
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Appendix 3

Summary of Current Groundwater Modelling
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1.1 GROUNDWATER MODEL

Assumptions

The modelling of Umwelt (2015 and 2016) was reviewed against checklists from the relevant
guidelines (Barnett et al, 2012). The key features and assumptions of the current model are
outlined as follows. Section references refer to Umwelt 2015 and 2016 reports.

Model Update

Monthly stress periods were continued until late 2021 with similar recharge characteristics
employed from the original Umwelt design. Groundwater level targets included in the Umwelt,
2015 Groundwater Impact Assessment were used to verify compare and verify calibration
characteristics. Minor changes were found but these were not significant. No changes were
made to aquifer parameters of other boundary conditions.

A review in 2024 occurred for the MED report and another review of the adequacy of the model
is occurring in 2025 and 2026.

1.2 MODEL LAYERING

The groundwater model uses 1 layer to represent the Tomago Sandbeds, with the bas
elevation of the model being set at a constant -40 mAHD. This is a simplification of the
thickness of the aquifer but should not affect the ability of the model to simulate the water table.

1.3 MODEL PARAMETERS

Umwelt (2015) specified a constant horizontal hydraulic conductivity of 32.5 m/d for the
Tomago Sandbeds. This is a reasonable value (between 20-50 m/d, as per Section 1.3.4),
although possibly slightly high for a uniform value. Umwelt specified a vertical K of 3.5 m/d,
which again seems reasonable, although given that the model has a single layer then it is
irrelevant to the simulation.

Modelled specific yield is set at 14.7%.
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The match between the modelled values and field data is considered reasonable (Section
1.3.4). The match between Sy values is less certain, but appropriate given caveats around the
uncertainty in Sy measurements obtained from the analysis of pumping test in this area
(AECOM, 2017).

1.4 MODEL EXTENT

Figure 8 shows the extent of the model in relation to the quarry (site) boundary [red line],
RAAF Williamtown [black line] and Fullerton Cove [blue area to the south of the quarry]. The
extent is appropriate for simulating heads around the quarry.
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Figure 8: Appendix 3 - Umwelt groundwater model in Groundwater Vistas

1.5 MODEL BOUNDARY CONDITIONS

The Umwelt groundwater model employs a number of important boundary conditions.

a) Constant head at Fullerton Cove, set to 0.6 mAHD, which is appropriate (Figure 7).

b) Constant head at Grahamstown Dam, setto 7.75 mAHD. The level itself is reasonable,
but in reality, this waterbody does not interact with the groundwater in the Tomago
Sandbeds due to the clay liner installed along the southern wall/bank of the reservoir.
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c) Recharge and evapotranspiration are estimated as % of rainfall and potential
evaporation (PE). As stated in Umwelt (2015), recharge is set to 35% of rainfall, while
evapotranspiration from the water table is set to a maximum rate of 60% of PE.
Extinction depth for evapotranspiration has been set at a base level of 2.5 m, and lower
value of 1 m also considered. These are appropriate for the area around the quarry.

d) Watercourses are represented using MODFLOW ‘Drain’ package (yellow lines on
Figure 7), which accounts for baseflow, but not leakage.

e) The model does not incorporate pumping from the HWC borefields. As noted by
Umwelt, this makes the predictions more conservative with respect to high groundwater
levels, so is appropriate.

1.6 FUTURE VERIFICATION AND REVISION

The model will be verified/updated every two years from commencement of quarry activities to
determine maximum predicted groundwater level along with updated topography showing the

progress of the quarry.
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Appendix 4

Water Balance Volumes
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Water Usage Estimates (as determined during the EIS process)

Dust Suppression — no Wash Plant

During a typical year, where the length of gravel road is reduced (e.g. yrs 1, 2, 3, part yr 4, part
yr 6, 7, 8), the following usage is expected:

a) Site facilities: 1.5 kL/day, 312 days per year — 0.47 ML per year.
b) Dust suppression: 42 kL/day, 226 days per year (accounting for rainfall) — 9.4 ML
c) Revegetation: 300 kL in only one campaign — 0.3 ML per year.

d) Total of 10.2 ML/yr, of which 9.7 ML would be drawn from the HWC network.
Where a dust suppressant additive is approved for use it may be feasible to reduce this
use to less than 5 ML per year.

During the worst-case years of production (longest extent of gravel road — e.g. part yr 4, yr 5
and part yr 6), the following water usage is estimated:

a) Site facilities: 1.5 kL/day, 312 days per year — 0.47 ML.

b) Dust suppression: 125 kL/day, 226 days per year (accounting for rainfall) — 28.25
ML.

¢) Revegetation: 300 kL in three separate campaigns — 0.9 ML.

d) Total of 29.65 ML/yr, of which 29.2 ML would be drawn from the HWC network.
Where a dust suppressant additive is approved for use it may be feasible to reduce this
use to less than 10 ML per year.

The Wash Plant (EIS Modification Report)

The wash plant will process sand at up to approximately 150 tonnes per hour, (the same as
the air separator). While the system is essentially closed, water is lost due to a more consistent
increase in the moisture content of the product sand. Sand will enter the plant at approximately
3 - 6 %, with the product sand leaving the plant at about 10%. It is expected the field moisture
capacity (i.e. the typical product sold) is likely to settle at 7-8%. Excess water bleeding from
stockpiles (i.e. about 1-2%) will be captured and re-circulated. On average, this is expected to
effectively consume water at 30 L/tonne (i.e. an increase in existing moisture by 3 % on
average). Annually, if processing 60% of the product, this equates to 9.5 ML per annum, or
about 1/3 of the estimated peak water usage and just under the 10.2 ML estimated for batter
and stockpile dust suppression.

Within the EIS the dominant peak water use was for dust suppression on the gravel road in
the northern resource area, accounting for up to 28 ML per annum. Where the water use across
the site approaches the maximum demand estimates, additional water saving measures can
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be introduced as needed to reduce water usage, such as bitumen sealing or dust suppressant
additive application to the gravel road.

[Note. As the wash plant water will be split between landscape sand and dust suppression of
batters the water consumption will be dependent on the quantum of landscape sand

production.]

Reporting

Water usage reporting is to include the following:

a) Volume of water drawn from the HWC network.
b) Volume of water transferred from site (e.g. septic / bunded water capture).
¢) Volume of water used to top up the Wash Plant.
d) Comparison with estimated water use (Section 5.2). Where more than 20% above
estimated maximum, review water usage areas and investigate methods to minimise
usage where feasible.

Actual Water Usage

Annual water usage will be recorded in the following table including where any additional
measures were investigated to minimise water consumption.

Water Used Water .
Yearand  Forecast Usage VS  Transferred "Wash Water Saving  Year and
works Usage (HWC Estimate offsite Plant |nvestigations  works
Network)
August 2019 3,087 kL Static  polymer f;”g:‘St 2019
to 31 over 139 ) for batters.
Septic waste December
December 9.7 ML day.s - Lower 54 KL - Mobile polymer | 2019
2019 equating to for haulage )
Construction 8.1ML/year roads. Construction
Irrigation system
installed to
improve batter
dust
suppression.
2020 Additional 2020
Construction Septic waste sweeping of | Construction
o 97ML | 568ML Lower ‘;2 oL - lroads to| and
minimise  dust i
; operations
operations suppression. P
Batter
revegetation as
opposed to
stabilisation.
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Year and

works

Forecast
Usage

Water Used
(HWC

Usage vs
Estimate

Water
Transferred
offsite
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Wash  water Saving

Plant

Investigations

Year and
works

2021
Operations
with addition
of wash plant.

10.2 -
29.65 ML

Network)

224 ML

As expected
accounting
for wash
plant

Septic waste
28 kL*

13.9
ML

Various controls
associated with
improving
drainage of
washed sand for
recirculation and
grading of hard
stand to
maximise
surface
reuse.

water

Redesign of
stockpile

drainage system
for new wash
plant site in

Sector 3.

2021
Operations
with addition
of wash plant.

2022
Operations

29.65 ML

37.3 ML

Higher than
expected

Septic waste
48 kL*

33.5
ML

Design of the
wash plant and
recovery system
in Sector 3 has
improved water
recovery.

Changes to dust
suppression
(e.g. additional
bitumen) as
envisaged in the
EIS as a key
measure to
reduce  water
use will not have
any appreciable
effect in
reducing water
consumption as
the  dominant
use is due to the
wash plant, not
road watering.

2022
Operations

2023
Operations

29.65 ML

31.2ML

Higher than
expected

Septic waste
70 kL*

26.3
ML

Water recovery
continued
improvement.
No added
bitumen
forecasted
site.

for

2023
Operations
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Usage

Water Used
(HWC

Usage vs
Estimate
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Water
Transferred
offsite

Wash  water Saving

Plant

Investigations

Year and
works

Network)

Reduction in
water use due to

wash plant
recovery.
Septic waste
Average of
2024 70KL* based | 20,6 |VVater cart logs| 2024
Operations | 29.65 ML 23.7ML Lower on 24 Mi_ have been| Operations
implemented at
removal .
site to capture
events
the amount of
dust
suppression
activities.
2025
Operations . . _ _ . _ _

* Septic waste is disposed on a per tank basis as opposed to an exact volume, each disposal event is 2kL - 4
kL, as such actual disposal is likely to be lower.
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Appendix 5

Baseline Summary Report

Kleinfelder 2020. Newcastle Sands Baseline Water Quality Summary Report prepared for Williamtown
Sand Syndicate Pty Ltd. 14 September 2020. (https://www.newcastlesand.com.au/wp-
content/uploads/2021/07/WSS_SWMP_V3 APP6 p2a_ BaselineWaterReport2020.pdf)
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