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1 Introduction

SLR Consulting Australia Pty Ltd (SLR) has been engaged by Karuah East Quarry Pty Ltd (Karuah East, the
Proponent) to prepare a Water Management Plan (WMP) to satisfy the requirements of the Project Approval
(PA 09_0175) granted on 17 June 2014 for the Karuah East Quarry Project (the Project).

The WMP has been prepared with reference to the following documents:

e Environmental Assessment Report — Proposed Karuah East Hard Rock Quarry prepared by ADW Johnson
Pty Ltd dated 31 January 2013 (hereafter referred to as the EA);

e  Preferred Project Report — Proposed Karuah East Quarry prepared by ADW Johnson Pty Ltd dated 30 July
2013 (hereafter referred to as the PPR);

e Surface Water Assessment — Hard Rock Quarry Karuah East, NSW prepared by GSS Environmental (GSSE,
now SLR) dated 2 November 2012 (hereafter referred to as the SWA);

e Revised Surface Water Assessment — Hard Rock Quarry Karuah East, NSW — MP 09 _0175 prepared by GSS
Environmental (GSSE, now SLR) dated July 2013 (hereafter referred to as the revised SWA);

e Proposed Karuah East Hard Rock Quarry, Groundwater Study — Groundwater Impact Assessment prepared
by Coffee Geotechnics dated 26 November 2012 (hereafter referred to as the GWA);

e Karuah East Quarry Environmental Assessment Section 57W Application (MOD 1) to amend Part 3A Project
Approval 09 _0175 Minor Increase to Approved Disturbance Area prepared by ADW Johnson Pty Ltd dated
January 2018) (hereafter referred to as MOD 1);

e Karuah East Quarry Environmental Assessment Section 57W Application (MOD 2) to amend Part 3A Project
Approval 09_0175 Minor Increase to Approved Disturbance Area prepared by ADW Johnson Pty Ltd dated
August 2018) (hereafter referred to as MOD 2);

e Karuah East Quarry Response to Submissions Section 75W Application (MOD 1) to amend Part 3A Project
Approval 09_0175 Minor Increase to Approved Disturbance Area prepared by ADW Johnson Pty Ltd dated
March 2018 (hereafter referred to as MOD 1 RTS);

e Karuah East Quarry Response to Submissions Section 75W Application (MOD 2) to amend Part 3A Project
Approval 09_0175 Minor Increase to Approved Disturbance Area prepared by ADW Johnson Pty Ltd dated
October 2018 (hereafter referred to as MOD 2 RTS);

e Project Approval 09_0175;

e Project Approval 09_0175 MOD 1,

e Project Approval 09_0175 MOD 2;

e Environment Protection Licence (EPL) 20611; and

e Managing Urban Stormwater: Soils and Construction, Volume 1 and Volume 2E, Mines and Quarries (the
Blue Book) (DECC, 2008).
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1.1 Consultation for this Management Plan

This WMP has been prepared as per Schedule 3 Condition 21 of the Project Approval (PA 09_0175) which
required this plan to be prepared in consultation with the Department of Primary Industries — Water (DPI-
Water, formally NSW Office of Water) and the Environment Protection Authority (EPA).

A copy of the WMP was provided to DPI - Water and the EPA for comment on 15 September 2015. DPI Water
(Mitchell Isaacs) replied to Karuah East in a letter dated 23 September 2015 stating they have reviewed the
WMP and have no further comment regarding the plan.

A full copy of this response from DPI-Water is attached as Appendix Al.

The EPA (Karen Marler) responded to Karuah East by email on 14 October 2015 stating that they do not
approve management plans. They responded that:

The EPA encourages the development of such plans to ensure that proponents have determined how they will
meet their statutory obligations and designated environmental objectives. However, the EPA does not review
these documents as our role is to set environmental objectives for environmental management, not to be
directly involved in the development of strategies to achieve those objectives.

A full copy of this response from EPA is attached as Appendix A2.
Karuah East consulted with the EPA during the application for an EPL for the Project.

The WMP was submitted to the DP&E for review on 16 October 2015. The WMP has been updated to
incorporate all comments received. The DP&E’s review is attached as Appendix A3.

No further consultation was completed for the May 2019 update (See Section 1.2 for details) as consultation
was completed for MOD 1 and 2.

MOD 1

The CCC Consultative Committee was briefed on Mod 1 during meetings on the 14 August 2017 and the 4
December 2017.

The DPE were consulted on a range of matters associated with MOD 1 following lodgement on 12 July 2017.
For further details on matters discussed refer to Table 1 in MOD 1 EA (ADW, 2018).

The MOD 1 Response to Submissions (ADW, 2018a) addressed feedback from the following agencies:
e Office of Environment and Heritage;

e Environmental Protection Authority;

e NSW Department of Industry (Resources and Energy);

e NSW Department of Industry (Water); and

e Port Stephens Council.

MOD 2
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The CCC Consultative Committee was briefed on MOD 2 during meetings on the 5 March 2018 and the 3
September 2018.

The DPE were consulted on a range of matters associated with MOD 2 following lodgement on 28 February
2018. For further details on matters discussed refer to Table 1 in the MOD 2 EA (ADW, 2018).

The MOD 2 Response to Submissions (ADW, 2018b) addressed feedback from the following agencies:
e Office of Environment and Heritage;

e Environmental Protection Authority;

e NSW Department of Planning and Environment (Resources & Geoscience);

e NSW Roads and Maritime Services; and

e Port Stephens Council.

1.2 Management Plan History
A history of the management plan reviews is outlined below in Table 1:

Tablel Management Plan History

Document Status Date Comment

Revision 1 May 2019 Document updated based on the
requirement of the Independent
Environmental Audit (EMM 2017).
Updates included:

|

e Review of status of Karuah
East;

e Update to site figures to
illustrate minor changes to
layout;

e Update of Communication
Section following
establishment of a complaints
number and  Community
Consultative Committee; and

e The document has also been
updated to include some
details from Modification 1
(MOD 1) Environmental
Assessment (ADW January
2018), MOD 2 (ADW August
2018), MOD1 RTS (ADW
March 2018) and MOD 2 RTS
(ADW October 2018).

Revision 0 1 December 2015 Document prepared and submitted
to the DPE
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2 Statutory Requirements

2.1 Relevant Legislation and Guidelines

The key legislation and guidelines applicable to water management are:
e The Water Act 1912 and the Water Management Act 2000;

e Water Management (General) Amendment (Aquifer Interference Regulation 2011) under the Water
Management Act 2000;

e  State Environmental Planning Policy (SEPP) 14 — Coastal Wetlands;
e  Protection of the Environment Operations Act 1997,
e  Hunter — Central Rivers Catchment Action Plan 2006;

e Managing Urban Stormwater: Soils and Construction, Volume 1 and Volume 2E, Mines and Quarries (the
Blue Book) (DECC, 2008);

e  NSW State Rivers and Estuaries Policy;
e NSW Farm Dams Policy;

e National Water Quality Management Strategy: Australian Guidelines for Water Quality Monitoring and
Reporting (ANZECC/ARMCANZ 2000);

e  Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC 2000);
e  Australian Drinking Water Guidelines (ADWG) (AHMRC 2011); and

e NSW Department of Primary Industries (DPI) — Water — previously the Office of Water (NOW) — Guidelines
for Riparian Corridors (controlled activities).

2.2  Project Approval Requirements

The WMP forms part of the Environmental Management Strategy (EMS) for the project and has been prepared
in accordance with the operating conditions provided in Schedule 3 Condition 21 of PA 09_0175 and as
summarised in Table 1.

Table2 Project Approval (PA 09_0175) Requirements

‘ Condition Requirement Relevant Section

‘ Schedule 3 — Environmental Performance Conditions

18 The Proponent must ensure it has sufficient water during all stages of | The water balance has
the project, and if necessary, adjust the scale of quarrying operations on | been designed to
site to match its available supply. ensure sufficient water
capacity for the
Project.
19 The Proponent must comply with the discharge limits in any EPL, or with | See Section 8.1.1 of
Section 120 of the POEO Act. this report.
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Condition Requirement Relevant Section

Water Management Plan

21 The Proponent must prepare and implement a Water Management Plan | This document will be
for the project to the satisfaction of the DPE Secretary. This plan must: | sent to DP&E for
approval
21(a) Be prepared in consultation with EPA and NOW by a suitably qualified This document was
and experienced person/s whose appointment has been approved by sent to EPA and NSW
the DPE Secretary; Department of Primary

Industries (DPI) —
Water (see Section
1.1).

The management plan
team was appointed by
DP&E on 22/7/2015.

21(b) Be submitted to the DPE Secretary for approval prior to the This document was
commencement of construction activities; sent to Council and
EPA for comment on
15 September 2015
(see Section 1.1)
21 (c) Include:
(i) A Site Water Balance that includes details of: Section 7

° Sources and security of water supply, including contingency
planning;

° Water use on site; and

° Measures that would be implemented to minimise use of clean
water and maximise recycling of dirty water on the site;
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Condition Requirement Relevant Section

(ii) A Surface Water Management Plan, that includes: Section 6

° Baseline data on surface water flows and quality in the water
courses that could be affected by the project;

° A detailed description of the surface water management system
on the site, including the design objectives and performance
criteria for the:

« clean water diversions
e erosion and sediment controls

e water storages (including Maximum Harvestable Rights
requirements); and Section 8

o control of water pollution from areas of the site that have
been rehabilitated;

° Surface water impact assessment criteria, to be developed
following analysis of baseline data, including trigger levels for
investigating any potentially adverse surface water impacts;

° A program to monitor:
e Any surface water discharges;
e The effectiveness of the water management system;
o Surface water flows and quality in local watercourses; and
e Ecosystem health of local watercourses; and

° An assessment of appropriate options to improve storage and
retention times in accordance with Managing Urban Stormwater:
Soils and Construction (Landcom);

(iii) A Groundwater Monitoring Program that includes: Section 5
° Baseline data of groundwater levels surrounding the site;
Section 8.2

° Groundwater impact assessment criteria, to be developed

following analysis of baseline data, including trigger levels for

investigating any potentially adverse groundwater impacts; and
° A program to monitor and/or validate the impacts of the project

on groundwater resources; and
(iv) A Surface and Ground Water Response Plan that describes the Section 9

measures and/or procedures that would be implemented to:

° Respond to any exceedances of the surface water impact
assessment criteria and groundwater impact assessment criteria; | Appendix A - TARP
and

° Mitigate and/or offset any adverse impacts on surface water and
groundwater resources located within and adjacent to the site.

The Proponent must implement the plan as approved by the DPE
Secretary.

Schedule 5 - Environmental Management, Reporting and Auditing
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Condition Requirement Relevant Section

Management Plan Requirements

3 The Proponent must ensure that the Management Plans required under | Whole of document
this approval are prepared in accordance with any relevant guidelines,
and include:
3(a) Detailed baseline data Section 4 and 5
3(b) A description of:
Section 2

° 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
project or any management measures;

3(c) A description of the measures that would be implemented to comply Section 6-9
with the relevant statutory requirements, limits, or performance
measures/criteria;

3(d) A program to monitor and report on the: Section 8

° Impacts and environmental performance of the project; and section 8.2.4

° Effectiveness of any management measures (see (c) above);

3(e) A contingency plan to manage any unpredicted impacts and their Section 9
consequences;
Appendix A
3(f) A program to investigate and implement ways to improve the Section 10
environmental performance of the project over time;
3(g) A protocol for managing and reporting any: Section 10
° Incidents; EMS

° Complaints;
° Non-compliances with statutory requirements; and

° Exceedances of the impact assessment criteria and/or
performance criteria; and

3(h) A protocol for periodic review of the plan. Section 10.4

2.3 Details of MOD 1

ADW Johnson prepared the Environmental Assessment Section 75W Application (MOD 1) to amend Part 3A
Project Approval 09_0175 for a Minor Increase to Approved Disturbance Area. This has been known as MOD 1.

The modification was minor in nature and included a nominal expansion to the approved area of disturbance
(31.63 hectares) by an additional 2,500m?. This was an increase of less than 1% of the original Project Approval
Area. Figures have been updated in all management plans outlining the MOD 1 extension area.
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Key environmental aspects were assessed by SLR as part of the specialist report for MOD 1. The additional
disturbance area will be utilised for vehicle manoeuvring and will likely reduce internal vehicle movements.
Details of water management at MOD 1 are outlined in Section 4.9.

2.4 Details of MOD 2

ADW Johnson prepared an Environmental Assessment Section 75W Application (MOD 2) to amend Part 3A
Project Approval 09_0175 for a Minor Increase to Approved Disturbance Area. This has been known as MOD 2.

The modification was minor in nature which amended the Project Approval to expand the area of disturbance
of the Karuah East Quarry by 1.133ha. Following detailed design and commencement of operations, it has
been identified that the proposed minor extension will allow for increased operational efficiency, improved
operational safety and improved environmental management, particularly relevant to surface water
management. The MOD 2 area is heavily disturbed and is devoid of any significant vegetation. The area subject
to MOD 2 contains a dwelling, an access road to the dwelling and a redundant electricity easement.

Key environmental aspects were assessed by SLR as part of the specialist report for MOD 2. Details of changes
relating to MOD 2 are outlined in Section 4.9.

MOD 2 was approved by the DPE in 19 December 2018.

2.5 Environment Protection Licence Requirements

The EPA regulates the operations conducted at the Project site through an Environment Protection Licence
(EPL 20611) issued under the Protection of the Environment Operations Act 1997 (POEO Act).

There are several conditions relating to water management in the EPL which have been covered under this
WMP. Specific conditions relating to water management are summarised below:

Table3  Summary of EPL 20611 Requirements

P1.3 Summary of the three licensed Section 6.1.2
discharge points associated with the
Project

L1.1 General condition relating to General environmental management
Protection of the Environment condition. All operations at site are to
Operations Act 1997 be undertaken in accordance with the

PEO Act legislation.

L2.4 Outlining LDP criteria Section 8.1.1

M2.3 Summary of monitoring frequency for | Section 8.1.2
discharge events

There are other conditions in EPL 20611 relating to incident management and reporting which are included in
this management plan.
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2.6 Water Extraction Plan

There are no extraction licenses associated with the Karuah East Project.

3 Project Description

3.1 Overview

Hunter Quarries currently extract hard black andesite material from its existing quarry operation on adjoining
lands. Approval was granted for this designated development on the adjoining land (Lot 21 DP 1024341, Lot 11
DP 1024564 and Lot 12 DP 1024564) by the Minister as State Significant Development on 3rd June 2005
(DA265/10/2004).

The existing Karuah Quarry currently operates under development approval DA 265/2004 and is approved to
extract up to 500,000 tonnes per annum (tpa) of ‘andesite’ basalt material suitable for use as road base,
construction aggregate and concrete batching, among various other applications.

Following exploratory works adjacent to the existing approved quarry, additional resource has been identified
to the east on land owned by the Proponent (Project site). On 17 June 2014, the approval (09_0175) was
granted by the Planning Assessment Commission on behalf of the Minister for Planning and Environment for
the extraction of this additional resource through the development of Karuah East, a stand-alone operation to
the existing quarry. Federal Approval (EPBC 2014/7282) was granted for Karuah East under the Environment
Protection and Biodiversity Conservation Act (EPBC Act 1999) on 20 March 2015.

3.2 Project Site

The Project site is located on Lots 12 and 13 DP 1024564, off the Pacific Highway, approximately 3 km north of
Karuah NSW.

The approved Project includes the following key elements:

e Staged extraction of approximately 29 million tonnes of “andesite” over a 20 year timeframe;

e Extraction of up to 1.5 million tonnes of andesite material per year;

e Removal and stockpiling of an estimated 380,000 m? of overburden (approximately 750,000 tonnes) from
the quarry extraction area in accordance with the Rehabilitation Plan prepared for the project. Removal of
overburden is not included in the proposed extraction rate of 1.5 million tonnes of andesite annually;

e Haulage of up to 1.5 million tonnes of andesite per year from the site to market by 25 to 30 tonne haul
trucks via the Pacific Highway;

e Upto 216 truck loads per day (at maximum production);

e Implementation of water management and erosion and sediment control works to ensure no loss of
sediment, dust minimisation and to control discharges from the site to ensure that all discharges are
within acceptable volumetric and water quality criteria;

e Roadworks to secure access to the site including upgrade and extension of Blue Rock Lane, realignment of
Andesite Road and Blue Rock Lane intersection and adjust road markings at Branch Lane & Andesite Road
intersection;
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e Employment of 28 on-site staff;

e Construction of new haul road and access through adjoining RMS land;
e Staged clearing;

e Expansion of approved disturbance area (MOD 1 and 2);

e Drilling and blasting activities;

e Loading and hauling of extracted material;

e Crushing and screening of extracted material;

e Stockpiling of material on-site; and

e Location of plant on Lot 13 comprised of office buildings, workshops, parking areas, crushing plant, wash
plant, weigh bridge and product storage areas.

Figure 1 presents the Project site plan and layout. A location of key water management features associated
with the Project is outlined in Figure 3.
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Figure 1 Karuah East Quarry Site Plan (MOD 2 Extension Area in Orange) (SLR 2019)
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4 Existing Surface Water Environment

4.1 Rainfall/Climate

The Project Site is situated in the Karuah River Valley within the temperate climatic zone of eastern Australia.
The climate in the region is characterised by humid sub-tropical weather with warm summers and mild winters
and no definitive dry season (Bureau of Meteorology (BOM), 2010).

Long term climate statistics have been sourced from the Tahlee (Carrington (Church Street)) BOM station
(station number 61072), located approximately 4.5 km from the Project Site, which has operated since 1887.
Data collected from this station show the highest temperatures occur throughout December, January and
February, with the coolest temperatures occurring in July. Autumn, winter and spring are generally mild.

Low pressure systems pass at regular intervals bringing milder temperatures and winds from the southerly
guadrant. The climate is also strongly influenced by oceanographic factors due to the close proximity to the
coast (BOM, 2010). The climate is highly variable being influenced by substantial mountain ranges to the west.

Whilst rainfall is reasonably well distributed throughout the year; there is a slight peak in autumn and early
winter and marginally lower rainfall in spring. On average, June is the wettest month of the year and
September is the driest. Table 4 contains the rainfall statistics for the 10th percentile (dry), 50th percentile
(average) and 90th percentile (wet) rainfall years from the Tahlee BOM station.

Table4  Annual Rainfall Statistics (BOM station No. 61072)

10th Percentile (dry year) 829 mm
50th Percentile (median year) 1154 mm
90th Percentile (wet year) 1630 mm

Given the long term data available from the Tahlee BOM station and the location in close proximity to
proposed location of the quarry, it is considered suitable for the undertaking of a detailed water balance for
the Project, as well as in the design of appropriate sediment and erosion control structures for the site. A
meteorological station will be installed for the Karuah East Project to meet the requirements of Condition M1
of EPL 20611.

4.2 Topography

The Project Site is situated in the Karuah River Basin, on the south east facing slopes of a small mountain up to
150 m AHD and associated ridgeline falling to the south. Regional topography is irregular being defined by
isolated mountains and ridges up to 170 m AHD falling steeply to tidal mudflats adjacent to the Karuah River
and rolling hills and ridges further from the Port Stephens estuary. Elevations within the PA Area range from
40 to 150 m AHD, with slopes ranging from approximately 4% in the lower areas up to 40% in the upper slopes
of the PA Area.
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4.3  Surrounding Land Uses

The Project Site is located within a predominantly rural environment, and is closely surrounded by forested
areas. To the north beyond the edges of this forested area lie predominantly agricultural and grazing lands.
The Pacific Highway is situated immediately to the south of the PA Area, beyond which lies an extensive
forested area surrounding an adjacent mountain. There are also SEPP 14 listed coastal wetlands and tidal
mudflats surrounding Yalimbah and Bulga Creeks adjacent to this mountain, downstream of the Project Site.
The Karuah Nature Reserve and Port Stephens — Great Lakes Marine Park are also downstream of the Project
Site. The existing Karuah Hard Rock Quarry and processing area is located immediately to the west of the
Project Area.

A number of small access trails traverse the Project Area and adjacent lands. There is also an existing
powerline easement running north to south following the ridgeline through Lot 13.

The closest urban development lies approximately 3 km to the south east comprising of the suburbs of
Carrington, Tahlee and North Arm Cove. These suburbs lie beyond the northern ridgelines of the adjacent
mountain and are not within the line of sight of the development.

4.4 Soils/Geology

A Soil Assessment of the Project Site was conducted by GSSE as part of the preparation of the Environmental
Assessment for the Project. This assessment identified three soil types within the Project Area; Brown
Chromosols, Red Dermosols and Leptic Tenesols.

The Brown Chromosol soil unit generally consists of sandy loams overlying a clay subsoil. These weak to
moderately structured soils range from slightly acid to moderately acid at depth and are non-saline. The
topsoil and subsoil are non-sodic. These soils cover approximately a third of the Project Site and are present
on the lower slopes to the south.

The Red Dermosol soil unit generally consists of dark yellowish brown to yellowish red clay, and are slightly
acidic with low fertility. The topsoil and subsoil are sodic to moderately sodic, and are non-saline. These
Dermosols exist throughout the site, covering approximately 15% of the Project Site.

The Leptic Tenosol soil unit covers over half of the Project Site, and consists of shallow, moderately drained
sandy clay loams which have developed on crests and slopes around the area. These soils are moderately to
slightly acidic, are non-saline and fertility is low to very low, and are predominately in the proposed extraction
area for the quarry.

In regional geology terms, the rock being quarried belongs to the Myall Block in the Tamworth Belt of the New
England Orogen. The site forms part of what is known as the Nerong Volcanics, which are carboniferous
siliceous volcanic flows of the rhyolitic and dacitic ignimbrites with occasional flows of tuffaceous sandstone
and conglomerate.

Page 19 S LR“



Karuah East Quarry Pty Limited SLR Ref No: 630.11235 Karuah East Water Management Plan_Rev 1_.docx
Karuah East Quarry Project May 2019
Water Management Plan

4.5 Surface Hydrology

4.5.1 Regional Hydrology

The Project Site lies within the Karuah River / Great Lakes catchment which covers an approximate 4,500 km?2.
The catchment is bordered by the Manning River catchment to the north and the Hunter River to the south
and west. The system comprises three major systems including the Karuah River, the Great Lakes system and
the Myall River. Major tributaries of the Karuah / Great Lakes system include the Wallamba, Wallingat, Wang
Wauk and Coolongolook Rivers which drain to Wallis Lake. The Karuah River flows for approximately 90 km
from the foothills of the Barrington Tops mountain range to the Port Stephens estuary, discharging an
approximate 1,500,000 ML per year (Department of the Environment, Water, Heritage and the Arts, 2010).
The existing surface water management in the area is outlined in
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Figure 2  Existing Surface Water Environment — Prior to Operations (Source EIS 2012)
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The Karuah and Myall Rivers run roughly parallel within adjacent valleys, reflecting the topographic
features of the regional catchment with strong north-south trending ridgelines in the upper
catchment. Rolling ridges and floodplains dominate the lower catchment of the Karuah River which
is characterised by wide river valleys. The upper reaches of these rivers are dominated by narrow,
steep sided valleys and mountainous terrain. The valleys of the Karuah and Myall Rivers rise slowly
westward from the coast with elevations reaching up to 800 m in the North West margin of the
catchment.

4.5.2 Local Hydrology
The existing surface water environment within and surrounding the PA Area is illustrated on Figure 2.

The Project Site is situated along a ridge top in the upper catchments of the Yalimbah and Bulga
Creeks. The catchment divide lies along the ridge top running north-south through the Project Site.
Yalimbah Creek lies to the south west of the Project Site and flows into Port Stephens via SEPP 14
listed wetlands, which are located approximately 1 km downstream of the Project Site, as illustrated
on Figure 2. Bulga Creek flows to the east of Project Site through agricultural land before also
flowing into Port Stephens via SEPP 14 listed wetlands, approximately 3.5 km downstream of the
Project Site.

The proposed extraction area is characterised by a mostly steep, heavily forested landscape. The
majority of this area lies within the Yalimbah Creek catchment draining to the south west, with only a
small portion of the area draining to the east and into the Bulga Creek catchment. The land where
the office facilities, processing area and stockpiles are proposed for construction comprises mostly
open pasture with scattered stands of eucalyptus, and lies within the Bulga Creek catchment.

Three ephemeral first order watercourses (according to the Strahler numbering system) lie within the
western half of the Project Site (Lot 12), named ephemeral drainage lines 1, 2 and 3 for the purposes
of this assessment, as labelled on Figure3. These drainage lines meander through the
predominantly forested catchment of the area. They have an intermittent low flow channel with
poorly defined bed and banks, two flowing in a westerly direction, and one to the south west,
ultimately joining Yalimbah Creek.

4.6  Existing Surface Water Quality

4.6.1 Prior to Commencement

Baseline water quality data was obtained during the GSSE site visit in August 2010. Water sampling
was undertaken in accordance with the Australian Guidelines for Water Quality Monitoring and
Reporting (PIMC & NRMMC, 2000). Samples were taken from within the second order drainage line
in the east of the Project Site and the adjacent farm dam. A sample was also obtained from within
the existing farm dam in Lot 12. Results of this preliminary baseline water quality sampling are
presented in Table 5.
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Table 5

Results of Baseline Water Quality Sampling (prior to operations)

Sample Site
LI Farm Dam — Second Order Farm Dam - GA-NZF:CC 3
uidelines
Lot Lot 13! Drainage Line
pH (Field) - 5.92 5.58 6.20 6.5-8.5
Conductivity uS/cm 51 200 85 125-2200
(Field)
Conductivity (Lab) uS/cm 67 232 100 125-2200
Total Dissolved mg/L 58 205 174
Solids
Total Phosphorus mg/L 0.04 0.1 0.05 0.025
Ammonia mg/L 0.14 0.15 0.09 0.02
Nitrogen (Nitrate) mg/L 1.1 0.3 0.7 0.350
Total Hardness (as mg/L 5 28 14 --
CaC03)
Oil & Grease mg/L <10 <10 <10 --
Arsenic mg/L <0.001 <0.001 <0.001 0.024
Cadmium mg/L <0.0001 0.0001 <0.0001 0.0002
Calcium mg/L <1 3 2 --
Chromium mg/L <0.001 <0.001 0.002 0.001
Copper mg/L 0.002 0.001 0.009 0.0014
Lead mg/L <0.001 0.001 0.002 0.0034
Magnesium mg/L 1 5 2 --
Manganese mg/L 0.011 0.028 0.05 1.9
Nickel mg/L 0.001 0.001 0.002 0.011
Potassium mg/L 3 2 2 -
Sodium mg/L 11 33 13 -
Vanadium Mg/L <0.01 <0.01 <0.01 --
Zinc mg/L 0.013 0.071 0.012 0.0312
1Existing farm dam adjacent the second order ephemeral drainage line within Lot 13
2Existing farm dam located within Lot 12
3 Key default trigger values presented in ANZECC 2000 for slightly disturbed upland rivers in NSW (refer to Section 4.3.3).
Heavy metals based on hard water (120-179 mgCaCO3/L)

EPL 20611 criteria for oil and grease, pH and TSS are outlined in Section 8.1.2.
4.6.2 Since Commencement of Operations

Table 6 compares key surface water parameters recorded between 2017 and 2018 to provide an
indication of water quality during construction and operation.

Table 6  Average Surface Water Quality Since Commencement of Operations.

Dam 2
2018

Dam 12018 Dam 12017 Dam 2 2017 Dam 3 2018 Dam 3 2017

Parameter

Average Average

Average

Average Average

Average

SLR¥
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Dam 2
Dam 12018 Dam 1 2017 Dam 2 2017 Dam 3 2018 Dam 3 2017
Parameter 2018
Average Average Average Average Average
Average
pH (pH unit) 6.9 6.5 6.6 6.2 7.34 6.5
TSS (mg/L) 36 68 108 97 96 276
TDS (mg/L) 3967 641 289 443.8 432 1073
Turbidity
86 - - - 178
(NTU)
EC (uS/cm) 609 530 417 443 661 492
Nitrogen
(Nitrate) 8.763 4.7 0.858 1.2 3.897 5.2
(mg/L)
Total
Nitrogen 9.810 - 1.233 - 4.500 -
(mg/L)
Total
Phosphorous 0.02 0.1 0.04 0.1 0.07 0.3
(mg/L)
Ammonia
0.08 0.1 0.05 0.1 0.08 0.06
(mg/L)
Qil and
Grease <5.0 10.6 <5.0 8.3 <5.0 11.9
(mg/L)
Calcium
3.6 5.2 16.5 5.2 17 8.9
(mg/L)
Magnesium
4.9 5.4 5 6.7 9.3 11.6
(mg/L)
Sodium
100.8 87.7 51.1 81.5 101.3 82.9
(mg/L)
Potassium
2.07 2.3 1.43 2.3 1.65 33
(mg/L)
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Dam 2
Dam 12018 Dam 1 2017 Dam 2 2017 Dam 3 2018 Dam 3 2017
Parameter 2018
Average Average Average Average Average
Average
Total
Hardness (as 27.5 35.3 59.7 40 78.3 70.3
CaCo0s)
Arsenic
0.001 0.002 0.001 0.002 0.001 0.004
(mg/L)
Cadmium
0.0006 0.0001 0.0007 0.0001 0.0001 0.0001
(mg/L)
Chromium
0.001 0.01 0.004 0.005 0.003 0.014
(mg/L)
Copper
0.012 0.01 0.015 0.007 0.014 0.01
(mg/L)
Nickel (mg/L) 0.004 0.003 0.004 0.004 0.003 0.008
Lead (mg/L) 0.001 0.01 0.003 0.004 0.002 0.01
Manganese
0.1 0.2 0.1 0.1 0.1 0.6
(mg/L)
Vanadium
0.01 0.03 0.01 0.02 0.02 0.05
(mg/L)
Zinc (mg/L) 0.03 0.1 0.03 0.09 0.04 0.1

The average results of water quality sampling between 2017 and 2018 sampled at Dam 1, 2 and 3
indicate that pH and conductivity have increased since the initial sampling in 2010. While these
increases are likely a result of construction and operation the levels remain within ANZECC
guidelines.

Ammonia levels were elevated above ANZECC criteria at all sample locations, however there was a
decrease in levels as compared with those sampled during 2010.

In addition, nutrient levels (nitrogen and phosphorus) were well above ANZECC criteria at Dam 1, 2
and 3. As discussed in the 2010 sampling these results are most likely reflective of impacts from
agricultural activities in the regional area. The rest of the parameters tested were generally within
ANZECC guidelines. Sampling will continue to be undertaken in accordance with the Development
Consent and EPL Conditions.
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For a more detailed analysis of surface water parameters refer to the Karuah East Annual Review.

4.7  Existing Flow Regimes

All existing drainage lines that report to or lie within the Project Site are ephemeral in nature and do
not support permanent flow, although ponding was observed within the second order drainage line
in the east of the Project Site and within all existing farm dams visited during the site visit. It is
anticipated that the ephemeral drainage lines would support reasonable flow during high rainfall
periods.

4.8 Surface Water Features of Conservation Significance

During the previous site visits it was noted that there was substantial and well established riparian
vegetation surrounding the existing ephemeral drainage lines within the Project Site, particularly the
second order drainage line within the east of the Project Site. The nature of this riparian vegetation
warrants conservation in line with the conservation criteria detailed within the ‘Guidelines for
Controlled Activities — Riparian Corridors’. In accordance with these guidelines, a 20m core riparian
zone, as well as a 10m vegetated buffer, will be maintained along this water course.

4.9 Water Management in MOD 1

The modification was minor in nature and included a nominal expansion to the approved area of
disturbance (31.63 hectares) by an additional 2,500m? This was an increase of less than 1% of the
original Project Approval Area. Figures have been updated in all management plans outlining the
MOD 1 extension area.

Key environmental aspects were assessed by SLR as part of the specialist report for MOD 1. The
additional disturbance area will be utilised for vehicle manoeuvring and will likely reduce internal
vehicle movements.

For the construction phase there will be a requirement to implement temporary erosion and
sediment controls as per Section 6.2.3 of this management plan. This will include the use of
strategically placed silt fencing, straw bales or similar. Temporary sediment controls will be
constructed to intercept sediment laden runoff prior to discharge into the natural drainage system.
On-site vehicle activity in the extension area during construction will be minimised.

To achieve successful water management for the operational phase; the key erosion and sediment
controls will involve changing the grade of the proposed extension area to maximise the drainage of
water into the disturbed area of the site (dirty water catchment). This will involve the dumping and
shaping of material within the proposed extension area to achieve the desired flow directions. Once
shaping has been completed the water from the proposed extension area will then flow to Dam 1.
The additional extension area will only cause a 3.5 % increase in the catchment of Dam 1, based on
the catchment outlined within Section 6.1.3 of this management plan.

The proposed erosion and sediment control for the Karuah East Extension Area, include:
e Rock pitched batter;

e Construction 1.5 (horizontal) to 1 (vertical);
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e Generally larger diameter rocks at the base;
e Landis graded back to the existing Dam 1; and

e Completion of Geotechnical report prior to the area being operational.

All activities will be completed within the proposed disturbance footprint’ and as per the design
within the MOD 1 EA. MOD 1 was approved by the DPE in April 2018.

4.10 Water Management in MOD 2

For the construction phase there will be a requirement to implement temporary erosion and
sediment controls as per Section 6.2.3 of this management plan. This could include the use of
strategically placed silt fencing, straw bales or similar. Temporary sediment controls will be
constructed to intercept sediment laden runoff prior to discharge into the natural drainage system.

To achieve successful water management for the operational phase; the key erosion and sediment
controls will involve changing the grade of the proposed extension area to maximise the drainage of
water into the disturbed area of the site (dirty water catchment). This will involve the dumping and
shaping of material within the proposed MOD 2 extension area to achieve desired water flow. Once
shaping has been completed the water from the proposed MOD 2 extension area will flow to Dam 1
and Dam 2.

Conceptual arrangement of controls during construction activities is shown in Figure 2, and could
include:

e Placement of sediment fencing at strategic locations on the western side of the haul road;

e A temporary toe drain or bund on the western side of the haul road to direct construction site
disturbance towards a sump (Sediment Dam 2);

e A sump at the low point to collect runoff, which will be pumped out to the sediment dam;
e Managing bulk earthworks so that potential runoff towards the western boundary are reduced;

e Early establishment of ground cover on the external batter. This may also comprise of mulch or
stone pitching utilising hard quarry stone; and

e Monitoring of water quality within Dam 2, and discharging to Yalimbah Creek when suspended
solids are below 50mg/L. (This is likely to require flocculation). Alternatively dewatering to Dam 1
could be undertaken.

Sediment basins sizing calculations in accordance with Managing Urban Stormwater (Blue Book)
indicate that for capture of the 5 day 90 percentile rainfall, from a catchment including 1.2ha of
disturbed area and 0.3ha of clean water run-on, that a settling volume of 312m?3 is required, and that
the catchment will produce up to 75m3 per annum of sediment. If the sediment basin is de-silted
every 24 months this would require a sediment storage volume of 150m3. The minimum required
basin volume is 452m3(312 m3 + 150 m3). Since the sediment basin (Dam 2) volume is 1526m3, it has
adequate capacity.

The conceptual design detail for the external embankment includes the following key aspects:

e Batter design as per Engineering design requirements;
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e A mulched or stone pitched batter, generally with larger diameter rocks towards the base; and

e Road surface graded back to the existing Dam 1 and Dam 2.

The engineering design for the proposed works may also include appropriate details for scour
protection at the clean water culvert headwall and sediment dam spillway, and scour protection
along steep sections of the dirty water drain alongside the road surface.

All construction activities including erosion and sediment control will be completed within the
proposed disturbance footprint.

After construction, the operational phase of works included within the MOD 2 extension will include
the following controls:

e Maintenance of gravel on the road surface, as cover material in trafficable areas of extension
area to control erosion;

e Monitoring the condition of the external embankment to ensure there are no erosional features
such as rilling or slumping, and implementation of correctional measures.

e Continuation of surface water monitoring at dams and surrounding creeks (Bulga Creek and
Yalimbah Creek) as per Section 8 of this management plan; and

e Maintenance of erosion and sediment controls.

5 Existing Groundwater Conditions

An investigation of the existing groundwater conditions at the project was undertaken by Coffey
Geotechnics Pty Ltd as part of the EA (Coffey 2012). The key findings are summarised below:

5.1 Bore Installation

Four groundwater bores were installed for the groundwater study for the EA at the locations
presented in Error! Reference source not found.. Groundwater levels/inflows were recorded during
drilling and the bore holes were developed after the completion of drilling.

Measured bore data including bore locations, ground elevations, bore depths, screen intervals,
screen formation, and standing groundwater levels. The Statement of Commitments outlines that
prior to commencement of works, further investigation of groundwater conditions will be conducted
in consultation with DPI Water. The WMP was sent to DPI Water on 15 September 2015, with the DPI
Water not advising on any additional groundwater monitoring wells during the review of the then
draft WMP.

5.2  Aquifers and Recharge

The map ‘Hydrogeology of Australia’ (Australian Water Resources Council and Department of
Resources and Energy, 1987) indicates that the Project site is located within an area of which the
principal aquifer can be described as fractured or fissured aquifer of low-moderate productivity. This
is consistent with the observed site geology based on drilling, which indicates groundwater within
fractured volcanic rock.
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Diffuse groundwater recharge is likely to occur by infiltration of rainfall, and the shallow stony loams
probably allow reasonable recharge rates. More focussed recharge may occur in topographic
depressions where surface runoff can pool.

53 Groundwater Levels

Standing water levels recorded at the bore holes ranged from about 12 mbgs (metres below ground
surface) to 30 mbgs. Reduced groundwater levels at the bores range from 20.57 mRL to 33.61 mRL.
Table 7 shows the bore locations and groundwater level data.

Time-series groundwater levels were recorded at BH205, BH207 and BH208 using pressure
transducers equipped with data loggers. Head values were measured hourly during the period from
4 May 2010 to 18 August 2010 to study the temporal fluctuations of groundwater levels as part of
the EA. Groundwater levels observed over the 106 day monitoring period at BH205 varied between
32.78 mRL and 33.69 mRL (change of 0.91m). Levels observed at BH207 varied between 20.51mRL
and 20.85 mRL (change of 0.35m). Levels observed at BH208 varied between 33.15 mRL and 35.26
mRL (change of 2.11m). Further testing of groundwater levels will be undertaken prior to
commencement of quarrying operations. All GW points were monitored twice during 2018 with a
requirement for quarterly monitoring of groundwater levels as per the WMP.

Levels observed at BH205 varied from 21.9 mRL in January 2018 to 20.4mRL in October 2018 (change
of 0.5m).

Levels observed at BH207 varied from 9.1 mRL in January 2018 to 9.3 mRL in October 2018 (change
of 0.2m).

Levels observed at BH208 varied from 20.3 mRL in January 2018 to 19.9 mRL in October 2018
(change of 0.4m).

Levels observed at BH303 varied from 30.7 mRL in January 2018 to 30.8 mRL in October 2018
(change of 0.1m).

In summary water levels have remained relatively consistent across all locations, with only BH205
showing a consistent decrease in water level since the start of monitoring in 2017.

5.4 Groundwater Quality

5.4.1 Prior to Commencement

Baseline groundwater quality data was collected during May 2010 at bores BH205 and BH207 and
November 2010 at BH205. All groundwater sampling was carried out in accordance with standard
quality assurance procedures.

Groundwater quality monitoring results indicated that chlorine and sodium concentrations in the
groundwater sample from bore 207 exceeded ANZECC guidelines for human consumption, otherwise
the groundwater is considered generally “fresh” (Coffey, 2012). Some metal concentrations in the
sampled groundwater exceed the ANZECC guidelines for freshwater and therefore the groundwater
seepage should not be discharged into the freshwater environment without appropriate treatment
and approval.
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The groundwater quality data is presented in Table 7 and will be used as baseline values to compare
with groundwater samples collected during and after the quarrying operations.

Note BH207 was relocated in September 2016 and BH205 was relocated on 11 March 2017. Both of
these piezometers were relocated within 30m to their original locations to allow construction to
progress.

Table7 Groundwater Quality Data

Parameter LOR BOH ANZECC ANZECC NHMRC
GW205
SGS May Human Freshwater Drinking
2010 2010 Consumption water
(Health)

Laboratory Analytical results (mg/L)
pH (unit) 7.4 7.4 6.3 7.0 - - -
TDS 670 1540 600 660 - - -
Total Alkalinity 200 200 62 180 500
Nitrate (as N) 0.52 <0.005 | 0.014 <0.005 | - - 50
Ammonia 0.24 0.10 0.04 0.01 - 0.9 -
Chloride 0.05 260 760 140 210 400 - -
Sulphate 0.1 55 66 20 130 400 - -
Calcium 0.1 20 36 3.2 51 - - -
Magnesium 0.1 16 41 5.2 18 - - -
Potassium 0.2 6 1.8 1.9 2.3 - - -
Sodium 0.1 220 500 100 170 300 - -
Arsenic 0.001 | <0.001 | 0.003 0.002 <0.001 | - - 0.007
Cadmium 0.0001 | <0.0001 | <0.0001 | 0.0002 | <0.0001 | - 0.0002 0.002
Copper 0.001 | 0.008 <0.001 | 0.003 0.001 - 0.0014 2
Dissolved Iron 0.005 | 0.16 0.9 0.039 0.017 0.3 - -
Lead 0.001 | 0.003 <0.001 | <0.001 | 0.001 - 0.0034 0.01
Manganese 0.001 | 0.11 0.44 0.12 0.45 0.1
Dissolved 0.0001 | <0.0001 | <0.0001 | 0.0002 | 0.0002 | - 0.0006 0.001
Mercury
Nickel 0.001 | 0.005 0.005 0.002 0.001 - 0.011 0.02
Zinc 0.001 | 0.13 0.079 0.008 0.02 - 0.008

BTEX in water

Laboratory Analytical results (mg/L)

Benzene 0.5 <0.5 <0.5 <0.5 <0.5 - 950 1

Ethylbenzene 0.5 <0.5 <0.5 <0.5 <0.5 - - 300
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Parameter BOH BOH BOH ANZECC ANZECC  NHMRC
GW205 Gw207 GW303
Toluene 0.5 <0.5 <0.5 <0.5 <0.5 - - 800
Total Xylenes 1.5 <1.5 <1.5 <1.5 <1.5 - - 600

Organochlorine Pesticides

Chlordane* 0.2 <0.2 <0.2 <0.2 <0.2 - 0.08 1
DDT* 0.2 <0.2 <0.2 <0.2 <0.2 - 0.01 20
Endrin* 0.2 <0.2 <0.2 <0.2 <0.2 - 0.02

G (Lindance) 0.2 <0.2 <0.2 <0.2 <0.2 - 0.2 20
Hetachlor 0.2 <0.2 <0.2 <0.2 <0.2 - 0.09 0.3
Methoxychlor 0.2 <0.2 <0.2 <0.2 <0.2 - 300

Organophosphorus Pesticides

Azinophos 0.2 <0.20 <0.20 <0.20 <0.20 - 0.02 3
methyl*

Chlorpurifos* 0.2 <0.2 <0.2 <0.2 <0.2 - 0.01 10
Diazinon* 0.5 <0.5 <0.5 <0.5 <0.5 - 0.001 3
Dichlorvos 1 <1 <1 <1 <1 - 1
Ethion 0.2 <0.2 <0.2 <0.2 <0.2 - 3
Fenitronthion 0.2 <0.2 <0.2 <0.2 <0.2 - 0.2 10

PAHSs in water

Benzo[a]pyrene | 0.5 <0.50 <0.50 <0.50 <0.50 - 0.01

Naphthalene 0.5 <0.50 <0.50 <0.50 <0.50 - 16

5.4.2 Since Commencement

Groundwater monitored at locations presented in Table 8 will be continued to be compared against
the 2010 baseline data and reported within the Karuah Annual Review.

Table8 Key Groundwater Parameters Since Commencement

Average Results 2017

Monitoring TDS (mg/L) EC (uS/cm) No. Samples
Locations
BH 205 8.7 1200 2230 2
BH 207 7.2 1800 3600 2
BH 208 6.6 1900 3500 2
BH 303 6.9 1175 2350 2
BH 205 8.8 1150 2500 2
BH 207 7.15 1020 1940 2
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BH 208 7.10 3000 3000 1
BH 303 7.5 1250 2550 2

Key groundwater results recorded since commencement at Karuah are presented in Table 8. It was
observed the pH results in 2018 were slightly higher than those recorded in pre-Karuah East and
results from 2017.

TDS levels continue to be highly variable across the years with the highest level recorded at the site
being 3000 mg/L at BH 208 in 2018.

While not recorded in 2010 average EC was lower at BH 207 and BH 208 in 2018 as compared with
2017 and higher at BH 205 and BH 303.

Note commencement of operations at Karuah East began on 16 November 2017 and temporarily
ceased on the 1 September 2018.

6 Water Management System

6.1 Surface Water Management System

6.1.1 Overview

The principle objective of the proposed surface water management at the quarry, as detailed in the
EA and Revised SWA, will be to segregate clean and dirty water flows and to minimise surface flows
across disturbed areas. The key water management strategies proposed to be adopted across the PA
Area to achieve this objective are summarised as follows:

e  Water generated within the active quarry extraction area, primarily as a result of rainfall/runoff,
will be managed within the extraction area via an in-pit sump. Water will be directed to and
contained within the in-pit sump until it is necessary to pump the water out so as to not impede
quarrying activities. This water will be pumped into a rock lined table drain adjacent to the main
haul road, from where it will flow via a rock lined drop structure to Dam 1.

e  Dirty water generated from disturbed areas, such as the processing and stockpile areas, as a
result of rainfall/runoff will be captured and diverted into sediment dams for reuse in processing
activities, or to reduce sediment load prior to discharge.

e As much water as possible collected in the extraction area and/or dirty water dams will be re-
used for processing and dust suppression purposes. Water will be preferentially used on-site to
minimise the need for offsite discharge and the chance of pollution to downstream waterways.

e Clean water diversions will be constructed wherever possible upstream of disturbance areas to
minimise the amount of dirty water to be contained and treated within the dirty water
management system. It is noted however, that given the location of the quarry at the top of the
ridgeline, the need for diversions will be limited.
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e  Progressive rehabilitation of all formed surfaces, such as quarry benches and long-term soil
stockpiles, will occur wherever possible to help reduce the amount of total suspended solids
(TSS) in runoff from disturbed areas. It is noted that given the nature of quarrying these
opportunities will be limited, however will be undertaken wherever possible.

e  Sediment control structures will be maintained to ensure the design capacities are maintained
for optimum settling rates.

e Implementation of an effective revegetation, maintenance and monitoring program for the site.

6.1.2 Summary of License Discharge Points
There are three licensed discharge points associated with the Karuah East Project. These are outlined
in Table 9 below as per EPL 20611 Condition P1.3:

Table9 Karuah East Licensed Discharge Points

EPA

Identification

Type of

Point

Discharge to
waters

Monitoring

Type of Discharge
Point

Discharge to
waters

Location Description

The discharge point from Dam 1 as shown on Figure
2 which was part of the 2012 EIS for Karuah East.

Discharge to

Discharge to

The discharge point from Dam 2 as shown on as

waters waters shown on Figure 2 which was part of the 2012 EIS for
Karuah East.
3 Discharge to Discharge to The discharge from Dam 3 as shown on Figure 2
waters waters which was part of the 2012 EIS for Karuah East.

See Figure 3 in this report for surface water monitoring locations.

6.1.3 Surface Water Management Measures

For the purpose of the WMP the Project Site has been divided into the four main catchment areas
shown in Table 10. These catchments are classified as dirty water management areas. The rest of
the Project Site will remain clean water catchments with water flowing offsite.

Table 10 Catchment Areas of the Project Site Area

Catchment Name

Site area reporting to catchment

Catchment Area (ha)

Quarry extraction area Quarry extraction area 14.40

Dam 1 catchment Crushing plant and product stockpiles | 7.54

Dam 2 catchment Product stockpiles and office 1.25
infrastructure area

Dam 3 catchment Product stockpiles 2.40

The surface water management measures to be implemented in each of these catchment areas to
ensure the effective management of surface water on-site and to minimise the risk of any offsite
impacts on surface water are described in the sections below and presented in Figure 3.
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Figure 3 Surface Water Management Measures (MOD 2 Extension Area in Orange) (SLR 2019)
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6.1.4 Quarry Extraction Area

Runoff generated within the active quarry extraction area will be directed into an in-pit sump where it will be
contained and pumped out as required so as not to impede quarrying activity. A bund and sediment fence will
be maintained along the southern boundary of the quarry as illustrated in Figure 3 to minimise the risk of
sediment being washed downstream of the quarry.

The quarry floor will be managed in such a way so as to direct all runoff to the in-pit sump. The location of this
sump will change as quarrying progresses; however it will generally be located in the south east corner of the
quarry as illustrated in Figure 3. Water collected in the in-pit sump will be pumped out as required into a rock
lined table drain adjacent to the main haul road. The water will flow down this drain to the main dirty water
dam, Dam 1, via a rock lined drop structure.

6.1.5 Dam 1 Catchment (crushing plant and product stockpiles)

The existing farm dam will be upgraded and used as a sediment dam (Dam 1). The crushing plant area will be
graded such that runoff from this area will flow into Dam 1. Water for haul road and stockpile dust
suppression, as well as for the crushing plant will be sourced from Dam 1. A diversion bund will be
constructed along the eastern boundary of this catchment area, to direct runoff from the area into Dam 1.

Dam 1 will be the primary dirty water dam for treating water in the crushing plant and product stockpile area.
Water for haul road and some stockpile dust suppression as well as for the crushing plant will be sourced from
Dam 1.

6.1.6 Dam 2 Catchment (product stockpiles and office infrastructure area)

A second sediment dam, Dam 2, will be constructed adjacent to the main haul road to capture runoff from
this area. Water collected in Dam 2 will be re-used for dust suppression on the product stockpiles.

6.1.7 Dam 3 Catchment (product stockpiles)

A third sediment dam, Dam 3, will be constructed in the north east corner of the southern stockpile area.
Water collected in Dam 3 will be re-used for dust suppression on the adjacent product stockpiles.

6.1.8 Surface Water Management - Final Landform

Dams 1, 2 and 3 will remain in place for post-mining landuse (such as farming practices) subject to consultation
with relevant government agencies in relation to licensing conditions at that time. If deemed necessary by the
relevant government agency, the dams will be removed. These dams are outlined in the final landform figure
in the Landscape and Rehabilitation Management Plan.

6.1.9 Dam Design

The required volumes for the dams were calculated in the Revised SWA and are summarised in Table 11 Dam
design requirements have been calculated in accordance with the guidelines and procedures presented in
Volume 1 and 2E (Mines and Quarries) of the Blue Book for Type D/F sediment dams.
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Table 11 Summary of Proposed Dams

Additional Water

Sediment Zone (ML) Settling Zone (ML) storage capacity Total Capacity (ML)
(ML)
Dam 1 3.4 54 3.6 124
Dam 2 0.4 0.9 0 1.5
Dam 3 0.6 1.7 0 2.3

Dams should be constructed in accordance with Standard Drawing SD 6-4 from the ‘Blue Book’, which applies
to Type D/F soils, as reproduced in Appendix B.

6.1.10 Management and Maintenance of Dams

In the event that water is required to be discharged offsite, the water will be tested prior to discharge to
ensure appropriate discharge criteria are met (see EPL discharge criteria — Section 8.1.2). Where this is
not the case, water will be treated, for example through the use of chemical flocculation, to achieve
suitable water quality requirements.

An inspection of the sediment dams will be undertaken as part of the routine site environmental inspection
program or following significant rainfall. Information such as the general condition of the dam, evidence of
overflow, condition of downstream catchments, water colour, evidence of eroding surfaces and approximate
retained capacity will be recorded during the monthly inspection. During key construction activities
environmental inspections will be every second week.

6.1.11 Drainage Lines-Current

The current drainage lines include:

e Southern extraction boundary;

e Eastern end of the extraction boundary;

e Two drainage lines in the area around the weighbridge; and

e Drainage lines on both sides of the haul road.
6.1.12 Drainage Lines-Final Landform

A sediment fence will be installed along the downstream side of the entire southern face of the quarry as a
sediment control measure to minimise the transport of any sediment into the remaining section of the first
order drainage line to the south of the extraction area.

This drainage line will be reinstated as close as possible to its original path following completion of extraction
activities at the quarry as part of the final rehabilitation of the site. Drainage line rehabilitation works will
generally be undertaken in accordance with Section 5.3.3 of the Blue Book (Volume 1) and the ‘Guidelines
for Controlled Activities — In-Stream Works” (DWE, 2008) for watercourse rehabilitation and
riparian zone rehabilitation as follows:

e Implement temporary erosion controls to provide for the short-term stabilisation of the channel;
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e Design and construct the stream channel so that it will be stable for the long-term and minimises the
potential for the migration of any erosion upstream or downstream;

e The drainage line will be re-instated as a compound channel with a main channel conveying the small to
medium flows, and a floodplain used to convey the high overbank flows;

e The main channel forming part of the re-instated central drainage line will be generally trapezoidal in
shape with 3:1 (H:V) bank batters;

e Natural meanders will be used instead of straight lines to reflect natural stream characteristics;

e Where there are high erosive forces (such as high flow velocity or steep grades) the channel bed will be
rock lined where required and constructed in accordance with the ‘Blue Book’, including the placement of
appropriately sized rocks above a filter layer of suitable geotextile; and

e Soil will be packed in between rocks to allow sedges and grasses to be established within the channel to
provide for long-term channel stability.

The existing riparian corridor illustrated in Figure 3 will be maintained and where required. Key design
elements include:

e Implement temporary erosion controls to provide for the short-term stabilisation of the riparian corridor;
e Restore a vegetated riparian corridor along the stream channel (10 m from top of bank);

e Establish a diverse range of locally occurring vegetation species;

e Establish a full range of vegetation types, including trees, shrubs and grass covers;

e No exotics species are to be introduced; and

e Maintain the rehabilitated riparian corridor for two years after initial rehabilitation.

6.2 Erosion and Sediment Control

Erosion and sediment control at Karuah East will be undertaken in accordance with the ‘Blue Book’ (Volume 1
and 2). The intent of the erosion and sediment controls are to minimise the generation of sediment on the site
and its transport around and offsite.

6.2.1  Sources of Erosion and Sediment
Runoff from disturbed areas of the site will be the primary sources of erosion and sediment. The disturbed
areas that will generate sediment laden runoff include:
e Ground disturbed during site construction including:
o Private access road;
«  Product stockpile, crusher and infrastructure areas;
« Internal haul roads;
« Initial extraction area;
e Ground disturbed ahead of material excavation;

e Active quarry working face and pit areas;
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e Product stockpile areas;

e Overburden and topsoil stockpile areas;
e  Workshop areas; and

e Areas under rehabilitation.

Erosion and sediment controls will be implemented by Karuah East across the project site during all phases of
the quarry including construction, operations, maintenance and rehabilitation.

6.2.1.1 Construction

Sediment laden runoff from disturbed areas during construction will be managed by implementing
the following erosion and sedimentation control principles:

e Temporary erosion and sediment controls as outlined in Section 6.2.2.

e Conducting best practice land clearing procedures for all proposed disturbance areas;

e Minimising the disturbance footprint;

e Coordinating construction sequences to minimise exposure of disturbed soils to the elements;
e Separate/diversion of upslope ‘clean’ water catchment runoff prior to land disturbance;

e Ensuring sediment-laden runoff is treated via designated sediment control devices;

e Appropriate storage of topsoil stockpiles in areas away from roadways and other drainage lines;

e Revegetation of disturbed areas as soon as possible following the completion of construction activities;
and

e Implementing an effective maintenance period.
6.2.2 Temporary Erosion and Sediment Controls

Additional works including, but not limited to, sediment filter fencing, straw bale sediment filters and
revegetation will be employed. Temporary sediment controls will be constructed to intercept sediment laden
runoff prior to discharge into the natural drainage system.

Straw bales or silt fencing will be used during the construction of drainage and road works. Their use will be
limited however, to situations where erosion and sediment control is required for a short period (i.e.
maximum of three months).

The sediment control techniques used during this project will generally include, but not be limited to, the
following:
e Strategically placing silt fencing, straw bales or similar;

e Removing accidental spills of soil or other materials on access roadways or gutters before each day’s work
is complete; and

e Minimising on-site vehicle activity during wet weather or when the site is muddy.
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6.2.3 Operations

In addition to the above, the following management practices will be implemented during the operational
phase of the project:

The maximum limits of clearing will be clearly marked out prior to clearing activities commencing. Ground
disturbance will be avoided outside of the marked areas, vehicles movements will be restricted to
designated tracks, and existing clearings will be utilised as turnaround areas and laydown sites;

Haul roads will be constructed to ensure surface drainage is optimised and the road surface stabilised,
thereby reducing roadside erosion and sedimentation. Cross-fall drainage techniques such as crowning,
in-fall and outfall drainage will be implemented for the entire length of the haul road; and

Progressive rehabilitation of all formed surfaces, such as quarry benches and long term soil stockpiles, will
occur wherever possible to reduce the amount of total suspended solids (TSS) in runoff from disturbed
areas.

6.2.4 Rehabilitation

The following principles will be used for erosion and sediment control on site during rehabilitation:

Ensure progressive rehabilitation is completed as soon as possible;
Implement key erosion and sediment and sediment controls in rehabilitation areas including:
« Drainage channels;
« Contour banks;
o Sediment basins; and
« Sediment fencing.

Rehabilitation activities will be undertaken within the dirty water catchment, with water draining from
rehabilitated areas to sediment dams onsite.

Management of rehabilitation areas in accordance with the Landscape and Rehabilitation Management
Plan.

Disturbed areas which are not available for final rehabilitation will be temporarily rehabilitated Additional
erosion control measures such as the application of hydromulch will be considered, particularly in drainage
lines and areas of temporary rehabilitation. Sugar cane (or other) mulch as slurry provides cover for the soil to
improve pasture growth and/or modifying the soil surface to control erosion. The mulch also has the effect of
protecting the soil surface against raindrop impact, improving the micro-environment for seed, reducing
evaporation losses and assisting in the control of surface erosion caused by overland water flow.
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6.2.5 Maintenance of Erosion and Sediment Controls

During key construction activities environmental inspections will be undertaken every second week and when
the site is operational inspections will be undertaken monthly by the Environmental Officer. Inspections will
ensure that all the water management controls are functioning as designed and required. The Environmental
Officer will also ensure that any contractor’s onsite are operating within the environmental controls as
required for their activities. These inspections will cover the drop structure, drainage lines, sediment fencing
and the sediment dams. Event based inspections will be completed when greater than 25mm of rainfall has
been recorded. The Quarry Manager also completes a daily operational inspection of the area. When required
the Quarry Manager will seek the advice of the Environmental Officer or surface water specialist.

Where significant erosion is observed to be occurring on a regular basis, additional controls would be
constructed generally in accordance with the “Blue Book”.

6.3 Groundwater Management Measures

The groundwater management measures to be implemented to minimise groundwater impacts during the
construction and operation of the project are as follows:

e Benches and the pit floor will be graded to promote drainage toward the entrance to the pit;

e Minor seepage and ponding water from excessive rainfall will be managed by conventional drainage
measures within the quarry such as periodic pumping out to the surrounding drainage controls. Water will
be retained on site for quarry operations and for environmental mitigation;

e Only emergency vehicles repairs will be carried out onsite and any major vehicle repairs/maintenance will
occur offsite;

e Refuelling will be undertaken in a designated non-permeable (compacted clay or concrete) area;

e Runoff water from the Project site will be collected and monitored for environmental mitigation to
prevent chemicals and hydrocarbon pollutants such as petroleum, diesel, and oil seeping into the
groundwater system;

e Handling and storage of fuel and oil within the project site will be in accordance with Australian Standards,
AS 1940-2004 (Storage and Handling of Flammable and Combustible Liquids) and NSW Work Cover 2005
Code of Practice for Storage and Handling of Dangerous Goods to reduce the risk of any spills or
environmental release. Above ground storage in a bunded facility will be used;

e Safety Data Sheets (SDS) will be kept in the site safety system for all chemicals used on site. The SDS’s will
contain information on the environmental impacts of the use of certain chemicals and include detail on
emergency response, clean up and disposal. Handling and storage of all chemicals within the project site
will be in accordance with Dangerous Goods Act 1975 (NSW), and Australian standards, including AS 1940-
2004 (Storage and Handling of Flammable and Combustible Liquids); and

e Quarry rehabilitation will use spoil, and clean fill fit for purpose and in accord with relevant statutory
requirements.
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6.4 Maximum Harvestable Right Dam Capacity

The maximum harvestable right dam capacity (MHRDC) of the Project Site is determined by the following
calculation:

MHRDC = Project Site (ha) x multiplier value (0.11)
The MHRDC has been calculated to be approximately 8.2 ML based on the Project Site of 74.3 ha.

The proposed dam designs incorporate 8 ML of additional storage capacity (Dam 1) which is within the MHRDC
for the property (assessed as 8.2 ML). As such no licences are required for the proposed surface water capture.

7 Site Water Balance

A Site Water Balance was completed by GSSE as part of the EA (2012) and revised for the PPR (2013).

Site water calculations were undertaken for two scenarios, namely:

e Scenario 1 — based on the expected disturbance footprint during Stage 2 of quarry operations (ie a quarry
footprint of 7.7 ha or 50% of total disturbance area); and

e Scenario 2 —based on maximum disturbance area within the proposed quarry footprint.

The site water balance applies to the whole Project Site, with the exception of the water for the office
amenities, which will be trucked to site and maintained as a separate system from the overall site water
management. Amenities water usage will be monitored during construction and the first year of operations to
determine actual water requirements.

The water balance is a pre-operational estimate and calculated based on the best available data. Operational
requirements and annual production rates have not been finalised, therefore the development of a detailed
annual water balance model is not feasible at this stage. Water usage will be monitored during construction
and the first year of operations to determine actual water usage. It is anticipated that after the first year of
operations there will be sufficient data to revise the water balance model and prepare a detailed annual site
water balance.

Karuah East is committed to updating the water balance once the site is fully operational and all plant is
running. There are also some future plans to improve water management at site, with this requiring additional
approvals through an EA modification and a review of the current water balance.

7.1 Site Water Balance Model

The water balance model was developed for the full 110 years of available data (as of 2013). An annual
summary of this model was produced from which trend-lines were developed. These trends were used to
estimate the water balance results for a probable dry year (10th percentile rainfall), median year (50th
percentile rainfall) and wet year (90th percentile rainfall).
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7.2  Water Sources (Model Inputs)

7.2.1 Rainfall Runoff
Rainfall

Long term historical rainfall data was sourced from the Tahlee (Carrington, Church Street) BOM station (station
number 61072), which is located approximately 4.5 km from the Project Site and has operated since 1887.

110 years (1900 to 2009) of rainfall data was utilised from the Tahlee BOM Station.

The statistical analysis of the data for the Tahlee Station shows:

e 10" Percentile year (dry year): 829 mm;

e 50" Percentile year (median year): 1154 mm; and

e 90" Percentile year (wet year): 1630 mm.

Catchment Areas

Catchment areas were delineated based on runoff characteristics. The following catchments were defined and
areas estimated:

e Quarry extraction pit, which is assumed to have high runoff;

e Dam 1 Catchment (including the crushing plant, haul road and product stockpile areas);

e Dam 2 Catchment (including the product stockpiles, haul road and office infrastructure areas); and

e Dam 3 Catchment (including the product stockpiles).

These areas are assumed to be highly disturbed and therefore have high runoff. The catchment areas of the
Project Site are presented in Error! Reference source not found..

It is noted that no clean water catchments have been incorporated into the water balance. The quarry is
located on the top of a ridgeline and as a result very little clean water will flow into the Project Site. However,
for clean water catchments that do report into the Project Site, clean water diversions will be put into place to
divert this water away and prevent it entering the disturbed parts of the Project Site. It is also assumed that all
areas within and immediately surrounding the crushing, stockpile and office areas will be disturbed and as
such are treated as dirty water catchments in the water balance.

Runoff Coefficients

Rainfall runoff was calculated by estimating an initial loss (in mm), followed by a loss consisting of a constant
fraction of the remaining rainfall for that day (as described with Australian Rainfall and Runoff Book 2).

7.2.2 Groundwater
As presented in Section 5 the typical groundwater RL at the proposed quarry site is greater than 10 m below

the planned quarry base. Excavation in the quarry is therefore not anticipated to intersect the groundwater
surface. As such, groundwater has not been included in the water balance as an input into the system.

Page 42 S LR‘.‘



Karuah East Quarry Pty Limited SLR Ref No: 630.11235 Karuah East Water Management Plan_Rev
Karuah East Quarry Project 1_.docx
Water Management Plan May 2019

7.3  Water Losses and Usage (Model Outputs)

7.3.1 Evaporation

Long term historical evaporation data was not available from the Tahlee BOM station. Evaporation data was
therefore sourced from the nearest station to measure this data; Williamtown BOM Station (No. 061078).
Average monthly evaporation rates have been used within the water balance model, so that the daily
evaporation rate varies throughout the year depending on the month. The volume of the evaporation also
varies based on the estimated surface area of the water storages (which is relative to the volume of water
storages) on each day.

7.3.2 Water Usage

Approximately 22ML per year is estimated to be required to meet the water demands of the quarry. Water will
be required for the following uses:

e Haul road dust suppression;

e Inthe crushing plant and wash plant; and

e Dust suppression on the product stockpiles.

The water demands associated with these uses, and comments on how they are incorporated into the water
balance, are provided in Table 12.

Table 12 Predicted Water Usage

Predicted Annual Estimated Daily
Water Demand Usage (ML) Usage (ML) Comments
Haul road dust 5 0.0137 Haul road dust suppression is predicted to be
suppression approximately 5ML/year; however it only occurs

in the water balance on days with less than 5mm
of rain. Where more than 5mm rain is received, it
is assumed dust suppression is not required on
the haul roads.

Crushing plant 0.9 0.0025 Water and a foaming dust control agent are to be
used in the crushing plant (including grinding and
screening), and hence minimal water usage will
be required for dust suppression purposes in the
plant. A small amount of water usage has been
assumed in the water balance for dust
suppression at 2.5kL/day.

Pug mill 1.84 0.005 Water usage based on an estimated product
throughput in the pug mill of 100,000 tpa, and a
water requirement of 20L/t of product. 8% of this
water recycled, 92% going out with the product.
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Wash Plant 0.55 0.0015 Assumes 15% of product to go through wash

plant. At this rate, wash plant predicted to run 3
times /day using approximately 10,000L per
wash, totally 30 kL. 95% of this water recycled,
and 5% of water goes out with product =

1500L/day.
Product stockpile 13.87 0.038 Assumes dust suppression applied to 2 stockpiles
sprays (fine aggregates only), at 8L/s for 2hrs per day, 4

months of the year. For the purposes of the
water balance, this usage has been averaged
over 12 months.

The estimated water usage for operation of the quarry has been developed based on tonnes of production and
averaged over 365 days. However, the quarry will not operate on Sundays and public holidays, and as such
will only operate for 265 days per year. As these non-operational days are distributed regularly throughout
the year, the assumption of averaging water usage throughout the year is considered to adequately represent
operation with regard to the water balance.

The water demands detailed in Table 12 are sourced from on-site water storages (sediment basins); unless
storages are below the equivalent of one weeks’ worth of water usage (also considering evaporation
processes) in which case the water balance indicates a water shortage. When this occurs water will need to be
sourced from off site.

All water usage will be monitored across the site to enable an update of the water balance using actual
metered water usage data after 12 months of operation.

7.3.3 Site Discharges

The water balance assumes that discharges occur when the volume of water exceeds the onsite storage
capacity. Licensed Discharge Points are associated with the site, with this outlined in Section 6.1.2 of this
Water Management Plan. The Licensed Discharge Points associated with the project are LDP001 (Dam 1),
LDP002 (Dam 2) and LDP0O03 (Dam 3).

It is also assumed that controlled releases from site are undertaken from the main water storage Dam 1
located in the crushing plant area. These releases are required to maintain the sediment basins in accordance
with Blue Book requirements, which require sediment dams to be pumped out once the remaining storage
falls below the required settling zone. Water quality in the sediment dams is to be monitored prior to release
to ensure it is of an acceptable water quality for discharge.

With regards to the operation and maintenance of the dams, Dam 2 will be preferentially dewatered to Dams
1 and 3. This is so as to limit the risk of uncontrolled discharge during wet weather from this dam, due to the
sensitive receiving environment downstream of Dam 2. It is assumed that a LDP will be required at Dam 2;
however this will only be required as a wet weather discharge point.
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7.3.4 Storages

The water balance model assumes that the dirty water dams (sediment basins) are maintained such that the
settling zone and the additional 3.6 ML proposed in Dam 1 is available for water storage during a rainfall
event. Three dams are proposed; Dam 1, to be located within the catchment of the crushing plant, Dam 2,
within the western side of the southern stockpile catchment area and Dam 3, within the eastern side of the
southern stockpile catchment area. These dams and their maintained available storage are shown in Table 10.
The available storage is the total volume of the dams, minus the required settling zone volume and the
additional 3.6 ML in Dam 1. This assumes that the dams remain pumped down to the sediment zone storage
level to ensure that the settling zone (and any addition volume within the dams) is always available to manage
runoff from the next rainfall event. Any additional storage obtained during the construction of these dams
would also further enhance the storm runoff buffering and would reduce the need to source water from
external sources.

Table 13 Water Storage (within water balance model)

Dam 1 12.4 3.4
Dam 2 1.2 0.4
Dam 3 2.3 0.6
TOTAL 15.9 4.4

The in-pit sump within the quarry will be sized at all times to prevent discharge to the downstream drainage
line in the event of pump failure. This in-pit sump has conservatively not been accounted for in the water
balance. However, in practice the in-pit sump would serve as an additional water storage area during large
rainfall events, thus further reducing the likelihood of uncontrolled discharges from Dam 1. In the water
balance it is assumed that runoff collected in the pit is pumped out into Dam 1 and released under controlled
conditions. This is to allow for the sump to be maintained in a dry state so that it does not impede on
operational activities.

All dams and associated water management structures are shown on Figure 3.

7.4 Water Balance Results

Water balance results are presented for the two separate stages of quarry activities described in Section 7.1. It
is noted that the disturbance footprint for the infrastructure area remains the same for both scenarios.

The water balance results for the selected scenarios are presented in the following sections.
7.4.1 Scenario 1 - Stage 2

The predicted water balance totals for dry, median and wet years has been estimated and is shown in
Table 14.
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Table 14 Indicative Water Balance Results for Stage 2 Scenario (Annual Summaries)

Description Dry Median Wet
(ML/Year) (ML/Year) (ML/Year)

Water Source Rainfall Runoff (r? = 44 71 111
(Inputs) 0.9479)
Water Losses Evaporation (from 3 3 4
and Usage (Outputs) | dams) (r* = 0.6308)

Water Usage (dust 20 19 19

suppression including
crushing) (r? =
0.6597)

Discharged (wet 4 10 22
weather) (r? =
0.2091)

Controlled Release 24 48 82
(r*=0.8948)

Water Supply

The results of the water balance model demonstrate that:
e Rainfall runoff captured in sediment basins on-site will provide for the majority of water demand; and

e Additional sources of water are anticipated to be required for the Stage 2 Scenario (varying from 0.4 - 1.4
ML per year depending on whether it is a dry or wet year). It is envisaged that this water would be trucked
in as required. However, it is noted that this is based on the assumption that controlled discharges will
take place from the site, and the conservative assumption that no water storage is available in the quarry
extraction area. However, at times throughout the year depending on the sequence of quarrying activities
there would be opportunities to store water in the in pit sump, reducing the volume of controlled
discharge required and hence reducing the water deficit on site.

Discharges from Site

The overall average of all rainfall years assessed in the water balance for the Stage 2 Scenario shows that on
average there will be 1 day of uncontrolled discharge per year discharging an estimated total of 10 ML of
sediment laden water. However, these discharge events occurred when the dam design criteria (i.e. rain of
90.6 mm in 5 days in accordance with the ‘Blue Book’ requirements) was exceeded.

That controlled discharge of treated (e.g. flocculated) water be undertaken when total site storage levels are
above 4.3ML, which would provide the capacity to contain more rainfall events and reduce wet weather
discharges (this assumes the dams are built to the capacities presented in Table 14); and

This is consistent with the Blue Book, which states that dams are designed to spill 1-2 times per year. It is also
noted that the actual discharge frequency is expected to be less given there will be some capacity for water
storage in the in-pit sump during large rainfall events, as discussed above.
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As expected in dry years the likelihood of discharge decreases, and in wet years the likelihood increases.
Interpretation of the results suggests the following likely discharges (and range of discharges) for the dry,
median and wet years (shown in Table 15).

Table 15 Predicted Discharges from Site for Stage 2 Scenario

Description Rainfall Year
Median

Number of Total Number of Days | 0.5 Days 1 Day 2 Days
Uncontrolled Per Year (r2 =0.1071)
Discharge Days per
Year
Total Volume Uncontrolled Discharge (per 4 ML 10 ML 22 ML
year)
Total Volume Controlled Released (per year) | 24 ML 48 ML 82 ML

Total Discharged

7.4.2 Scenario 2 - Stage 5 Full Extraction

The predicted water balance totals for dry, median and wet years has been estimated and is shown in
Table 16.

Table 16 Indicative Water Balance Results for the Stage 5 Scenario (Annual Summaries)

Description Dry Median Wet
(ML/Year) (ML/Year) (ML/Year)
Water Source Rainfall Runoff (r? = 67 107 165
(Inputs) 0.956)
Water Losses Evaporation (from 3 3 4
and Usage (Outputs) | dams) (r*=0.7076)
Water Usage (dust 20 19 19

suppression including
crushing) (rr =

0.6611)

Wet weather 2 10 30
discharge (r? =

0.4282)

Controlled Release 45 74 115

Water (r?= 0.8583)

The primary change in the water balance results for Stage 5 compared to Stage 2 is the increase in rainfall
runoff, which is a result of the increase in the disturbance area associated with the quarry, and hence an
increase in runoff to be managed in the surface water management system.

Water Supply

The results of the water balance model predict that:
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e Rainfall runoff captured in sediment basins on-site will provide for the majority of water demand; and

e Additional sources of water are anticipated to be required for the Stage 5 Scenario during the dry and
median year (varying from 0.4 - 1.7 ML per year depending on whether it is a dry or median year). It is
envisaged that this water would be trucked in as required. However, at times throughout the year
depending on the sequence of quarrying activities there would be opportunities to store water in the in pit
sump, reducing the volume of controlled discharge required and hence reducing the water deficit on site.
No additional water sources are predicted during the wet year.

Discharges from Site

The overall average of all rainfall years assessed in the water balance for the Stage 5 Scenario shows that on
average there will be 2 days of uncontrolled discharges per year discharging an estimated 10 ML in total of
sediment laden water. These discharge events occurred when the dam design criteria (i.e. rain of 90.6 mm in 5
days) was exceeded. In addition to this estimate, it is predicted there will be approximately 39 days of
controlled release per year, where a total of 74 ML will be released under controlled conditions, within 5 days
of a rainfall event and when suitable water quality in achieved.

This is consistent with the Blue Book, which states that dams are designed to spill 1-2 times per year. It is also
noted (as discussed above) the actual discharge frequency is expected to be less given that there will be some
capacity for water storage in the in-pit sump during large rainfall events.

As expected in dry years the likelihood of discharge decreases, and in wet years the likelihood increases.

Interpretation of the results suggests the following likely discharges (and range of discharges) for the dry,

median and wet years (shown in Table 17Table 17 Representative Discharges from Site for Stage 5
Scenario — dry, median and wet years

Number of Total Number of Days 0.5 Days 2 Days 6 Days
Uncontrolled Per Year (r? = 0.49)

Discharge Days per

Year

Total Volume Uncontrolled Discharge (per year) 2 ML 10 ML 30 ML
Total Volume Released (per year) 45 ML 74 ML 115 ML
Total Discharged

As illustrated in the table above, the volume of water discharged offsite increases as the annual rainfall
increases.

7.5 Conclusions of Water Balance

The overall results of the water balance indicate that runoff captured in sediment basins on-site will provide
for the majority of water demand however, a small amount of water may be required from external sources
during dry times. Where additional water is required to meet demand, water will be trucked in from the
adjacent Hunter Quarries site if available; alternatively it will be sourced from an external supplier.
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The site will implement management practices to flocculate and undertake controlled release of treated water
off-site when dam levels are high and do not provide adequate storage capacity for buffering runoff from
significant rainfall events. The model indicates that discharges are likely to occur for 1 and 2 days in average
rainfall years in Stages 2 and 5 respectively, and controlled releases are likely to occur from 25 to 39 days on
average per year.

7.6 Recommendations of Water Balance

It is recommended that:

e The proposed dams are built to at least the specified sizes, and made larger (deeper, not total disturbance
area) in consultation with DPl Water, in particular with regard to dam licencing requirements, to provide
additional storage in order to further reduce the risk of uncontrolled discharge and the need to obtain
water from alternative sources (i.e. trucked in). Increasing the total storage will provide enhanced
opportunities to detain and treat water prior to controlled release (see below);

e That controlled discharge of treated (e.g. flocculated) water be undertaken when total site storage levels
are above 4.3 ML, which would provide the capacity to contain more rainfall events and reduce wet
weather discharges. This assumes that dams are built to the capacities presented in this report, i.e. Dam 1
—12.4ML, Dam 2 — 1.27ML and Dam 3 — 2.28ML. It is the controlled release of treated water during dry
weather that will have the most significant impact on reducing the potential for discharge of sediment
laden water. Whilst the overall discharge volumes will not change significantly, discharge in a controlled
manner allows adequate settlement of sediment to be achieved prior to release; and

e All water usage is monitored across the site to enable an update of the water balance using actual
metered water usage data after 12 months of operation (over 500,000 tonnes per annum). Water usage is
one of the key model inputs of the water balance, and hence calibration of the model against actual usage
is critical to ensure the water balance accurately reflects the operation of the quarry.

8 Water Monitoring Program

8.1  Surface Water Monitoring Program

The Surface Water Monitoring Program will monitor onsite surface water quality upstream and downstream
of the site, and the effectiveness of the Water Management Plan, including:

e The results of surface water monitoring undertaken during quarrying operations at Karuah East will be
compared against the baseline data collected as part of the Surface Water Assessment;

e A baseline ecological health condition assessment of Yalimbah Creek was undertaken prior to
commencement of operations, and monitoring of Yalimbah Creek will continue as part of the annual
ecological monitoring of offset areas;

e The following parameters (see Table 17 and Table 18 below) will be measured at each monitoring location
via collection of a grab sample. The recorded values for the parameters measured will be assessed as a
minimum against baseline water quality results as well as the ANZECC trigger values presented below, and
plotted to identify any trends over time. The OEH will be notified in the event of increasing levels of any
parameter; and

e The range of parameters measured will be reviewed following the first 12 months of monitoring and a
diagnostic set of parameters adopted for ongoing monitoring.
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e Discharge monitoring is outlined in Section 8.1.2.
8.1.1 Surface Water Monitoring Locations

Surface water monitoring locations will be as follows:

e Daml;
e Dam2;
e Dam3;

e SW 1 and SW 2 - Existing second order drainage line (within Lot 13 flowing along the eastern boundary of
the Project Site); both upstream and downstream of the quarry;

e SW 3 - Existing drainage line downstream of Dam 2; and

e SW 4 - Existing drainage line downstream of the quarry extraction area.
8.1.2 Discharge Criteria

The EPL requires that water quality is to meet the water quality parameters in Table 18 during discharge
events from LDP001, LDP002 and LDP0O03.

Table 18 Licensed Discharge Points — Criteria

Pollutant

Oil and Grease

Units of Measure

Milligrams per litre

100 percentile concentration limit

5 and/or non - visible

pH

pH

6.5-8.5

Total suspended solids

Milligrams per litre

40

The EA Statement of Commitments referred to several other water quality parameters being tested during the
first twelve months of operations. The ANZECC Guidelines provide guidance criteria which are outlined in
Table 19 below:

Table 19 Water Quality Data - ANZECC Guidelines

Parameter ‘ Unit ANZECC Guidelines®
Conductivity (Field) uS/cm 125-2200
Conductivity (Lab) uS/cm 125-2200
Total Dissolved Solids mg/L -

Total Phosphorus mg/L 0.025
Ammonia mg/L 0.02
Nitrogen (Nitrate) mg/L 0.350
Total Hardness (as CaCO3) mg/L --

Arsenic mg/L 0.024
Cadmium mg/L 0.0002
Calcium mg/L -
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‘ Parameter ‘ Unit ANZECC Guidelines!
Chromium mg/L 0.001
Copper mg/L 0.0014
Lead mg/L 0.0034
Magnesium mg/L -
Manganese mg/L 1.9
Nickel mg/L 0.011
Potassium mg/L -
Sodium mg/L -
Vanadium mg/L -
Zinc mg/L 0.0312
Note 1- Key default trigger values presented in ANZECC 2000 for slightly disturbed upland rivers in NSW. Heavy metals based on hard water (120-

179 mgCaCO3/L)

Water quality results will be compared against the guidance criteria in Table 19. The water quality parameters
listed in Table 16 above will be tested monthly for the first year of operations and are not required to be
sampled during discharge events (see Table 18 for discharge parameters).

8.1.3 Surface Water Monitoring Frequency

Dams 1, 2 and 3 will be monitored monthly for the first year of operations as per Table 17 and Table 18 to
determine a diagnostic set of analytes adopted for ongoing monitoring. Following determination of
appropriate analytes, monitoring will be undertaken biannually to determine ongoing compliance with the
water quality performance criteria.

SW 1-4 will be tested biannually (when flowing) during operations to determine ongoing compliance with the
water quality performance criteria.

SW2 and SW3 will be tested within 24 hours any discharge (Section 3 Statement of Commitments).

Discharge sampling requirements of LDP001, LDP002 and LDP0OO03 are outlined in Condition M2.3 of the EPL,
and repeated in Table 20 below:

Table 20 Discharge Monitoring Frequency

‘ Pollutant Units of Measure Frequency Sampling Method

Oil and Grease

Milligrams per litre

Special Frequency 1

Visual Inspection

pH

pH

Special Frequency 1

Grab samples

Total suspended solids

Milligrams per litre

Special Frequency 1

Grab samples

Turbidity

Nephelometric turbidity
units

Special Frequency 1

Grab samples

Note: For the purposes of the table above 'Special Frequency 1' means:
(a) within 12 hours prior to any controlled discharge; and
(b) daily during a controlled discharge; or
(c) daily during any uncontrolled discharge.
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Following discussions with the EPA any testing pre and during discharge will be undertaken by a hand held
water meter, as it takes up to five days to get a NATA accredited sample from a laboratory tested. Samples will
be collected and sent to a NATA accredited laboratory for analysis daily during discharge.

8.1.4 Reporting

Karuah East will collate surface water analysis data and maintain an up to date record of analysis. These
results will be interpreted as they are received in order to ensure appropriate operational guidance on
maintaining water quality within desired parameters.

Monitoring results will be made available to the public on the Karuah East website on a monthly basis.
The results of water quality analysis will be reported in the Annual Review.

In the event that an exceedance in surface water quality criteria is identified, the exceedance will need to be
reported to the relevant agencies in accordance with the requirements of the EPL.

8.2  Groundwater Monitoring Program
8.2.1 Groundwater Monitoring Plan

Monitoring of groundwater levels and groundwater quality will be conducted prior to the start of quarry
operations. The existing monitoring bores at BH205, BH207, BH208 and BH303 will be used for monitoring
groundwater of the quarry area.

New monitoring bores will be installed if any existing monitoring bores are destroyed during the quarry
operations, or are subject to general failure. As previously outlined in Section 5.1, the Statement of
Commitments outlines that prior to commencement of works, further investigation of groundwater conditions
will be conducted in consultation with DPI Water. The WMP was sent to DPlI Water on 15 September 2015,
with the DPI Water not advising on any additional groundwater monitoring wells during the review of the then
draft WMP.

8.2.2 Groundwater Levels

Groundwater levels will be monitored on a quarterly basis to identify any adverse impacts arising from the
operation of the quarry in the future, and to identify long-term groundwater level trends.

8.2.3 Groundwater Quality

Groundwater samples will be collected for laboratory analysis on a 6-monthly basis. The groundwater quality
results will be laboratory analysed for the parameters below and compared to background water quality
results. The groundwater sampling will be carried out by an experienced groundwater professional or
environmental scientist in accordance with Australian sampling standards.

The basic analyte and parameter suite applies to all samples. The additional extended analytic suite will apply
annually together with the basic suite.
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Basic Analytes and Parameters — 6 monthly (every sample):

e pH, Electrical Conductivity (EC), Total Dissolved Solids (TDS); Alkalinity;

e Total nitrogen, total phosphorus;

e Majorions, calcium, magnesium, sodium, potassium, chloride, sulphate, carbonate, bicarbonate;
e Total Petroleum Hydrocarbon (TPH); and

e BTEX (benzene, toluene, ethyl benzene, exylene). Additional Analysis — 12 monthly (every second sample
only):

e Nutrient suite: total nitrogen, nitrate, total Kjeldahl nitrogen, total phosphorus, phosphate;

e Metals (arsenic, cadmium, chromium, copper, lead, zinc, nickel, manganese, mercury, total iron, filterable
iron);

e Polycyclic Aromatic Hydrocarbon (PAH); and

e Organophosphorus pesticides, phenoxy acid herbicides.
8.2.4 Monitoring Program Summary

The recording date, time and parameters of monitoring data will be collected and tabulated. All original
laboratory reports will be maintained on file. Monitoring records will be kept until the closure stage of the
quarry.

Monitoring results will be made available to the public on the Karuah East website on a monthly basis.

Table 21 presents a summary of the monitoring point locations, the type of monitoring, and the frequency of
sampling.

Table 21 Summary of Water Monitoring Requirements

Reference /
Comments

Monitoring
Focus/Parameter

Monitoring sites

(refer Figure 3) Criteria/Guidelines

Frequency Responsibility

Surface Water

Water quality Dam1, Dam2, Monthly (see EPL Environmental See Table 18 and
Dam 3 Table 16 for Officer 19 of this
parameters). ANZECC Guidelines Management
Plan
Also discharge
monitoring (see EPL 20611
Table 17 for
parameters). GSSE Revised
SW1, Sw4 # Monthly (if Water
creek flowing) Assessment
2013
SW2, SW3 # Monthly (if ( )
creek flowing)
and within 24
hours of any
discharge.
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Monitoring

Focus/Parameter

Monitoring sites
(refer Figure 3)

Frequency

Criteria/Guidelines

Responsibility

Reference /
Comments

Yalimbah Creek

Erosion and All noted erosion | Monthly and

sediment and sediment after significant

control control rainfall events.
structures.

Ecological health | Yalimbah Creek Prior to

assessment of commencement

of operations
and annually

‘ Groundwater

Groundwater BH205, BH207, Quarterly No criteria Environmental GSSE Revised
levels BH208 and Officer Water
BH303 Assessment
. (2013)
Groundwater BH205, BH207, 6 monthly No criteria
quality BH208 and
BH303

# It should be noted that presence of water in drainage lines does not necessarily indicate the water is flowing at the site. Stagnant water will not be
sampled at SW 1-4, with only ‘flowing water’ sampled.

9 Surface and Groundwater Response Plan

A multi-tiered surface and groundwater Trigger Action Response Plans (TARPs) have been developed to
manage any possible adverse impacts on surface water from Karuah East operations. The TARP is included as
Appendix A and outline trigger levels and response actions to be enacted in the event that such impacts are
experienced.

10 Protocol for Managing Complaints and/or exceedances

10.1 Complaints Handling

All complaints received regarding operational air quality from the Project will be acknowledged within
24 hours by appropriate personnel and investigated within three working days. The complainant will be
verbally notified of the outcome from the investigation within a maximum of three working days from receipt
of the complaint and where applicable, provided with the necessary written responses within 10 working days,
or otherwise agreed with the complainant.

Karuah East will operate a telephone complaints line for the purposes receiving complaints from members of
the public in relation to activities conducted at the premises (refer to Section 5.3.5 of Karuah East EMS).

Karuah East will keep a record of any complaint made to the quarry or any employee or any agent of the
quarry in relation to air quality from the Project site for at least four years after the complaint was made.
Additionally, the record will be available to any authorised officer of the EPA who wishes to view them.
Records will include:

e Date and time of complaint;

SLR¥
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Method by which the complaint was made;

Personal details of the complainant (if provided);

Nature of the complaint;

Weather conditions corresponding to the time of the complaint;
Action taken by the quarry and any follow up actions; and

If no action was taken, the reason why no action was taken.

For further details on complaint management refer to Section 5.3.5 of the Karuah East EMS.

Additionally, Condition M5 of the EPL 20611 outlines the process for recording pollution complaints.

10.2 Non-Compliance Response Procedure

In the event of a measured exceedance of the relevant air quality criteria (taking into account relevant
averaging periods for each criterion) or a complaint being received with regard to dust, the following actions
will be undertaken:

The situation will be investigated to determine possible emission sources including microscopic analysis of
dust deposition samples and investigation into the prevailing wind conditions experienced at the time of
the complaint to identify the source of the dust;

Where the source is identified as the Project site, additional controls will be implemented or operational
activities altered until a favourable outcome can be achieved;

The appropriate Karuah East personnel will be informed of any corrective actions taken or complaint
received;

A full and complete record of the incident, actions and sign-off by an authorised person will be recorded in
a log book;

The appropriate Karuah East personnel shall notify the DPE Secretary and any other relevant agencies as
soon as practicable, after becoming aware of the incident (taking into account relevant averaging periods
for the relevant air quality criteria); and

Within 7 days of the incident, the appropriate Karuah East personnel shall provide the DPE Secretary and
any relevant agencies with a detailed report of the incident.

Schedule 5 Condition 7 of PA 09_0175 requires:

The Proponent must immediately notify the Department and any other relevant agencies immediately after it
becomes aware of an incident. The notification must be in writing to compliance@planning.nsw.gov.au and
identify the Project (including the project application number and name) and set out the location and nature of
the incident.

Schedule 5 Condition 7A of the PA 09_0175 requires:

Within seven days of becoming aware of a non-compliance, The Proponent must notify the Department of the
non-compliance. The notification must be in writing to compliance@planning.nsw.gov.au and identify the
Project (including the project application number and name), set out the condition of this approval that the
Project is non-compliant with, the way in which it does not comply and the reasons for the non-compliance (if
known) and what actions have been, or will be, undertaken to address the non-compliance.
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Where a significant pollution incident occurs which causes an impact on material harm, reference will also be
made to the Karuah East Pollution Incident Response Management Plan (PIRMP) for procedures relating to
management of pollution incidents.

11 Reporting and Review

Monitoring results will be made available to the public on the Karuah East website
(www.hunterquarries.com.au) on a monthly basis through the Monthly Environmental Monitoring Report as
required by the EPL and Guidelines for Publishing Pollution Monitoring Data (EPA).

Monitoring results will also be reported within the EPL Annual Return and the Annual Review in accordance
with Condition R1 of the RL 20611 and Schedule 5 Condition 4 of the PA 09 0175 respectively

11.1 Non - Conformance Response Procedure

In the event of a measured exceedance of the relevant water criteria (e.g. discharge water quality is outside
the EPL criteria range) or an incident relating to water management the following actions will be undertaken:

1. The situation will be investigated to determine causes of non - compliance;

2. The appropriate Karuah East personnel will be informed of any corrective actions taken or complaint
received;

3. Afull and complete record of the incident, actions and sign-off by an authorised person will be recorded in
a log book;

4. The appropriate Karuah East personnel shall notify the DPE Secretary and any other relevant agencies as
soon as practicable, after becoming aware of the incident (taking into account relevant averaging periods
for the relevant water criteria); and

5. Within 7 days of the incident, the appropriate Karuah East personnel shall provide the DPE Secretary and
any relevant agencies with a detailed report of the incident.

Schedule 5 Condition 7 of PA 09_0175 requires:

The Proponent must immediately notify the DPE Secretary and any other relevant agencies of any incident that
has caused, or threatens to cause, material harm to the environment.

For any other incident associated with the project, the Proponent must notify the DPE Secretary and any other
relevant agencies as soon as practicable after the Proponent becomes aware of the incident. Within 7 days of
the date of the incident, the Proponent must provide the DPE Secretary any relevant agencies with a detailed
report on the incident, and such further reports as may be requested.

Where a significant pollution incident occurs which causes an impact on material harm, reference will also be
made to the Karuah East Pollution Incident Response Management Plan (PIRMP) for procedures relating to
management of pollution incidents.
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11.2 Periodic Review

The WMP shall be reviewed and revised and/or updated, in accordance with Schedule 5 Condition 5 of PA
09_0175, within three months of any of the following:

e The submission of an annual review;

e The submission of an incident report;

e The submission of an audit; and

e Any modification to the conditions of the PA.

Review of the WMP will also take place if monitoring records indicate that it is warranted or in the event of
any significant change to operations or water management procedures at the quarry.

The Karuah East management team will discuss and review the status of all management plans on an annual
basis, but unless required all site environmental management plans will be reviewed and updated every three
years.

Any modifications to the WMP will be undertaken in consultation with the appropriate government agencies.

12 Community Consultation and performance monitoring

12.1 Community Consultative Committee

Schedule 5 Condition 6 of PA 09_0175 states that the Proponent must establish and operate a Community
Consultative Committee (CCC) for the project. The CCC must be established and operated in general
accordance with the Community Consultative Committees Guidelines for State Significant Projects (Department
of Planning; Environment, 2016); and be established prior to the commencement of construction activities, to
the satisfaction of the DPE Secretary.

The CCC is to facilitate communication, consultation and information sharing between the quarry and the local
community. The CCC for Karuah East Quarry comprises of:

e Anindependent chair person;

e Three community members;

e One representative from Council;
e One Planning Consultant;

e Two representatives from the company, including the person with direct managerial responsibility for
environmental management at the quarry.

The minutes of all CCC meetings are made publicly available on the Karuah East website at
http://hunterquarries.com.au/karuah-east-documents/. Further details of the CCC are outlined in the EMS.
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12.2 Performance Monitoring

Compliance of this WMP with the PA 09 0175 and EPL conditions and any other relevant agency requirements
will be measured according to the following performance indicators:

e Compliance with relevant water quality criteria at monitoring locations;

e Compliance with Australian Standards as required;

e The frequency and nature of complaints reported to the quarry in relation to water quality;

e Contractor and employee awareness of the company’s Environmental Policy and this WMP; and

e Compliance with this WMP, as indicated by statutory reporting.

12.3 Continual Improvement

Through the effective application of best practice principles to on-site activities including, where cost-effective
and practicable, the adoption of best practice technologies and air quality control measures, the quarry will
continue to improve on the quarry’s environmental performance with progress to be monitored against the
performance indicators noted in Section 12.2
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£i%1. | Department of
()3 Primary Industries

<§E§ﬂ Water
Contact: Tim Smith
Phone: 02 6229 7307
Email: tim.smith@dpi.nsw.gov.au
Our ref: ER20592 / OUT15/26466
Your Ref:  PA 09_0175

Karuah East Quarry Pty Ltd 23 September 2015

PO Box 3284

THORNTON NSW 2322

Attn: Blake Almond

Dear Sir/Madam,

Re: Karuah East Quarry Project — Water Management P lan

Thank you for your correspondence dated 15 September 2015 regarding the completion
of the Water Management Plan as per Schedule 3, Condition 21 of the Project Approval
for the Karuah East Quarry Project.

The NSW Department of Primary Industries — Water (DPI Water) has reviewed the Water
Management Plan (WMP) and has no further comment regarding the plan.

Should you have any further queries in relation to this submission please do not hesitate
to contact Tim Smith on (02) 6229 7307.

Yours sincerely

M

Mitchell Isaacs
Manager Strategic Stakeholder Liaison

Level 1, 11 Farrer Place, QUEANBEYAN NSW 2620 | PO Box 189, QUEANBEYAN NSW 2620 |
e water.enquiries@dpi.nsw.gov.au | www.water.nsw.gov.au

Template Ref: LPMO061 — Version 1.0, July 2015
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From: Karen Marler [mailto:Karen.Marler@epa.nsw.gov.au]

Sent: Wednesday, 14 October 2015 12:53 PM

To: Blake Almond

Cc: Peter Jamieson; Jocelyn Karsten; EPA RSD Hunter Region Mailbox; Christopher Jones
Subject: RE: Karuah East Quarry Project - Management Plans [EPA]

Hi Blake, the EPA does not approve management plans. In response to requests regarding consultation on
management plans we provide the following standard response..

The Environment Protection Authority (EPA) encourages the development of such plans to ensure that
proponents have determined how they will meet their statutory obligations and designated environmental
objectives. However, the EPA does not review these documents as our role is to set environmental objectives
for environmental management, not to be directly involved in the development of strategies to achieve those
objectives.

Regards

K

Karen Marler
Head Regional Operations Unit - Hunter| NSW Environment Protection Authority |

% (02) 49086803 | Mobile &: 0409 606 368 | : (02) 49086810 “%: karen.marler@epa.nsw.gov.au
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Water Management Plan (WMP)

Under Schedule 3, Condition 21 of the Project Approval 09_0175, KEQ is required to prepare and implement a
Water Management Plan for the project to the satisfaction of the Secretary. Refer to the table below for the
applicable approval requirements, the relevant sections in the submitted MP and the Department’s review

comments.

09_0175 Requirement

Section

Review Comment

Further Action

The Proponent shall prepare and implement a Water Management Plan for the project to the satisfaction of the Secretary. This plan

must:
(a) be prepared in consultation | Section 1.1 SLR appointment approved 22 July 2015. Please provide
with the EPA and NOW by suitably The Department recommends consultation with agencies | EPA  and DPI
qualified and experienced person/s to be provided in an Appendix of the management plan. Water
whose appointment has been consultation
approved by the Secretary; correspondence.
(b) be submitted to the Secretary | Section 2.2 Requirement has been met satisfactorily. NFA
for approval prior to the
commencement of construction
activities;
(c) include: Section 7 e The amount of water required for the office
(i) a Site Water Balance that amenities should still be stated, including its
includes details of: source to substantiate the use of the separate
e sources and security system.
of water supply, e Contingencies need to be provided for meeting
including contingency water demand. E.g. would it be trucked from the
planning; adjacent quarry during shortfalls etc.? (pg 27)
e water use on site; and e Table 9 — please confirm if the figures for the
e measures that would crushing plant are inclusive of screening and/or
be implemented to grinding activities.
minimise use of clean e It would be good to see average usage per year
water and across all years of the 30 year life, but could group
certain years (e.g. Years 3-5 etc.).
maximise recycling of
dirty water on the site;
(ii) a Surface Water Management | Section 4,6 & | e Rehabilitated areas are mentioned as a source of
Plan, that includes: 8 erosion and sediment control (6.2.1). Please
¢ baseline data on surface explain why rehabilitation would cause
water flows and quality in erosion/sedimentation? Is this referring to the
the watercourses that could construction of bunds, rather than the rehabilitation
be affected by the project; itself?
e a detailed description of the e Please ensure the design objectives and
surface water management performance criteria for control of water pollution
system on the site, including from areas of the site that have been rehabilitated
the design objectives and is included.
performance criteria for the: e Section 8.1.3 — monitoring for the first year only is
o clean water diversions; not acceptable. After the first year, the water
o erosion and sediment quality monitoring should be undertaken biannually
controls; to annually if water quality is meeting the
o water storages performance criteria.
(including Maximum
Harvestable Rights
requirements); and
o control of water
pollution from areas of
the site that have been
rehabilitated;
¢ surface water impact
assessment criteria, to be
developed following analysis
of baseline data, including
trigger levels for
investigating any potentially
630.11235 Karuah East Water Management SLR,.‘
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09_0175 Requirement Section Review Comment Further Action
adverse surface water
quality impacts;

e a program to monitor:

o any surface water
discharges;

o the effectiveness of the
water management
system;

o surface water flows
and quality in local
watercourses; and

o ecosystem health of
local watercourses;
and

e an assessment of
appropriate options to
improve storage and
retention times in
accordance with Managing
Urban Stormwater: Soils
and Construction

(Landcom);
(iii) a Groundwater Monitoring | Section 4,6 & | Requirement has been met satisfactorily. NFA
Program that includes: 8

¢ baseline data of
groundwater levels
surrounding the site;
groundwater impact
assessment criteria, to be
developed following analysis
of baseline data, including
trigger levels for
investigating any potentially
adverse

groundwater impacts; and
a program to monitor and/or
validate the impacts of the
project on groundwater
resources; and

((iv) a Surface and Ground Water | Appendix A Requirement has been met satisfactorily. NFA
Response Plan that describes the
measures and/or
procedures  that  would be
implemented to:

e respond to any
exceedances of the surface
water impact assessment
criteria and groundwater
impact assessment criteria;
and
mitigate and/or offset any
adverse impacts on surface
water and groundwater
resources located within and
adjacent to the site.

Other Comments

Section 3.2 Paragraph 3 — replace “Minister for Planning and | Amend text.
Environment” with “Planning Assessment Commission”.
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Key Element

Trigger

Condition Amber

Response
) Levels within Surface Water | Isolated exceedance of EPL criteria from | Actual or potential material harm to the environment from discharge
Trigger Impact Assessment Criteria. discharge events. events.
Immediately notify DP&E and EPA (also other relevant authorities)
and enact the PIRMP
Contact DP&E and EPA to report the non -
Surface Water compliance and prepare an incident report. See | Immediate application of remediation measures (as required) to
Monitoring/Disc Section 10.3 for timings. prevent any actual material harm to the environment or prevent
harge Events Response Continue Surface Water further actual or potential material harm to the environment.
Monitoring Program. Investigation of cause by Quarry Manager.
Review of Site Water Management Plan and related procedures to
Continue Surface Water Monitoring Program, | prevent reoccurrence.
with additional monitoring as required.
Continue Surface Water Monitoring Program with additional
monitoring as required.
Inspections identify no
. structural issues associated | Isolated structural issue associated with water . .
Trigger . . Major failure of water management structure.
with dams or water | management structures. Minor issue
management structure.
Failure of Dam Report under the PIRMP guidelines.
or water . . - . . . .
Investigate issue. Undertaken initial repair works to prevent water discharging offsite.
management
structure Continue inspection and | Repair as soon as possible. Water testing.
Response .
maintenance program. Liaison with specialist if required. Repair as soon as possible.
Structural assessment of all dams at site. Liaison with specialist.
Structural assessment of all dams at site.
. No significant change in | e . . . ) )
Trigger g . & Minor deterioration in ground water quality Major change in groundwater quality over successive months
groundwater quality.
Groundwater Imtm;]edlatily nc.)ttrl]f.y th&lli, DTIR:S,l;EPA, iCAt.(fch)r
: catchments within their control), potentially | . . .
quality i L Liaison with the EPA and DPI Water.
Response Continue Groundwater affected landowners and/or existing or future

Monitoring Program

tenants.

Investigation of cause by Quarry Manager and

Additional monitoring.
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Key Element

Trigger

Condition Amber

Response
application of appropriate mitigation measures.
Continue Surface Water Monitoring Program,
with additional monitoring as required.
. No significant change in . . Major change in groundwater levels or change in flora not explained
Trigger g & Minor change in groundwater levels I & & .. - = g
groundwater levels. by weather patterns or mining activities.
Ground water .. . . L
level Liaison with the EPA and DPI Water. Undertake investigation.
eve Continue Groundwater | Continue Groundwater Monitoring Program, with - .
Response Additional monitoring.

Monitoring Program

additional monitoring as required.

Engage a hydrogeologist to assist.
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ASIA PACIFIC OFFICES

BRISBANE

Level 2, 15 Astor Terrace
Spring Hill QLD 4000
Australia

T:+61 7 3858 4800
F:+61 7 3858 4801

MACKAY

21 River Street
Mackay QLD 4740
Australia

T:+617 3181 3300

ROCKHAMPTON
rockhampton@slrconsulting.com
M: +61 407 810 417

AUCKLAND

68 Beach Road
Auckland 1010
New Zealand

T: +64 27 441 7849

www.slrconsulting.com

CANBERRA

GPO 410

Canberra ACT 2600
Australia

T:+61 2 6287 0800
F:+61 29427 8200

MELBOURNE

Suite 2, 2 Domville Avenue
Hawthorn VIC 3122
Australia

T:+61 3 9249 9400

F:+61 3 9249 9499

SYDNEY

2 Lincoln Street

Lane Cove NSW 2066
Australia

T:+61 29427 8100
F:+61 2 9427 8200

NELSON

5 Duncan Street
Port Nelson 7010
New Zealand
T:+64 274 898 628

DARWIN

5 Foelsche Street
Darwin NT 0800
Australia

T:+61 8 8998 0100
F:+61 29427 8200

NEWCASTLE

10 Kings Road

New Lambton NSW 2305
Australia

T:+61 2 4037 3200

F:+61 2 4037 3201

TAMWORTH

PO Box 11034
Tamworth NSW 2340
Australia

M: +61 408 474 248
F:+61 29427 8200

NEW PLYMOUTH

Level 2, 10 Devon Street East
New Plymouth 4310

New Zealand

T: +64 0800 757 695

GOLD COAST

Ground Floor, 194 Varsity Parade
Varsity Lakes QLD 4227
Australia

M: +61 438 763 516

PERTH

Ground Floor, 503 Murray Street
Perth WA 6000

Australia

T: +61 8 9422 5900

F: +61 8 9422 5901

TOWNSVILLE

Level 1, 514 Sturt Street
Townsville QLD 4810
Australia

T: +61 7 4722 8000
F:+617 4722 8001



