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1 INTRODUCTION 

1.1 BACKGROUND 

Boral Resources (NSW) Pty Ltd (Boral) was granted Project Approval (06_0074) to establish and 

operate the Peppertree Quarry (a granodiorite hard rock quarry, formerly called the Marulan South 

Quarry) including all in-pit quarrying activities and supporting inf rastructure such as a rail siding and 

loading facility, processing plant and water supply dams under Part 3A of  the Environmental Planning 

and Assessment Act, 1979 (EP&A Act) in February 2007. 

The 2007 Project Approval required the preparation and implementation of  a number of  management 

plans to guide the environmental management of  the quarry throughout its operational life.   In 

accordance with the Project Approval, a Water Management Plan (WMP) was f irst prepared by ERM 

for Boral in 2011. 

In October 2019, the Project Approval was modif ied for the f if th time (hereaf ter referred to as Mod 5) 

under Section 75W of  the EP&A Act, to establish a new overburden emplacement area southwest of 

the existing quarry (South-west Overburden Emplacement – SWOE) along with minor changes to the 

site to accommodate the proposed SWOE. No changes are proposed with respect to approved 

methods of  extraction, blasting f requency, processing, transport or stockpiling activities. 

In April 2020, the Project Approval modif ied for the sixth time (hereaf ter referred to as Mod 6) under 

Section 4.55 (1A) of the EP&A Act, to allow for the replacement of the existing air f iltration network 

with two baghouse air f iltration units and associated ducting attached to the existing and approved 

secondary and tertiary processing facilities (i.e. crushing and screening plant). The baghouses are 

located within the current operating plant footprint. 

Application for Modif ication 7 was made in July 2021, in regards to the relocation of sediment basin P2 

outside of  the existing approved footprint, for safety reasons. Its approval is pending.  

This document updates the 2017 WMP to incorporate changes associated with Mod 5, Mo d 6, 

recommendations f rom the Independent Audit undertaken in November 2018 and actions identif ied 

f rom the 2018 and 2019 Annual Review outlining water management associated with current quarry  

activities.  

In accordance with the requirements of  CoA B38, this updated WMP will be submitted to the Secretary 

of  the Department of  Planning, Industry and Environment (DPE) for approval prior to the 

commencement of  construction of the Mod 5 overburden emplacement area. 

The WMP is a dynamic document which will be updated over the life of  quarry operations until the 

Project Approval end date of  December 2038. 

1.2 OVERVIEW OF OPERATIONS 

The Quarry is located in Marulan South, 10 km south-east of  Marulan, 35 km east of  Goulburn and 

approximately 175 km south-west of  Sydney, within the Goulburn Mulwaree Local Government Area 

(LGA) in the Southern Tablelands of  NSW. 

Peppertree Quarry has an identif ied resource area of  approximately 250 million tonnes which, 

depending on extraction rates, would allow quarrying for 70 years or more over an area of  

approximately 104 ha, within a 650 ha parcel of  land owned by Boral.  
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The 2007 Project Approval was issued for an initial operation period of  30 years.  Operations 

commenced in the northern portion of  the resource area with an area of  approximately 70 ha.  This 

area is bordered by a densely vegetated area to the east, which f lanks a steep gorge that extends into 

Morton National Park.  A rail spur runs adjacent to the western site boundary and there are a small 

number of  rural properties located to the north and west of  the quarry.  The nearest residences are 

located approximately 1.5 km f rom the quarry to the west in Marulan South and to the east on Long 

Point Road.  The Boral Cement limestone mine is located immediately south of  the quarry.  

Quarry construction commenced in 2011 and operations commenced in early 2014.   

Typical quarrying operations involve the stripping of  overburden and the extraction of  hard rock us ing 

open-cut drill and blast techniques.  Overburden is stripped by dozer, loaded onto trucks using 

excavators and/or f ront-end loaders and transported to the overburden emplacement areas, where it is 

spread and shaped by dozer.   

Traditional drill and blast methods are then used to break up the hard rock.  A drill rig stationed on top 

of  each production bench drills a series of  holes that are later charged with explosives, detonators and 

delays. Boral apply a standard practice of  limiting the maximum instantaneous charge to stay within 

the relevant noise and vibration criteria.  

Blasted rock is then processed on-site using various crushers and screens to obtain the desired 

product.  Material is initially crushed in a primary mobile crusher located within the pit, with blasted 

rock fed directly into the primary mobile crusher by excavator.   

Af ter passing through the primary crusher, the crushed material is taken f rom the pit along a series of  

conveyors to the f irst set of  screens located to the northwest of  the pit and material is stockpiled in a 

surge pile.  Material in the surge pile is reclaimed and conveyed to the main processing area where it 

undergoes further crushing, screening and shaping.  Product material is stored in the various covered 

storage bins prior to being dispatched of f-site by train.  

The proposed project layout is outlined in Figure 1.1. 
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Figure 1.1: Site Layout 
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1.3 WMP SCOPE AND OBJECTIVES 

The primary objective of  this Water Management Plan (WMP) is to provide guidance and direction for 

the management and reuse of  water through the operation of  the Peppertree Quarry.    

This WMP applies to all activities undertaken by Peppertree Quarry including quarrying, crushing, 

screening, stockpiling and transportation of  quarries products, maintenance activities, and associated 

service and support functions. 

The WMP provides the f ramework and guidance for quarry activities to be conducted in a manner that:  

• Complies with regulatory requirements including water licences, the Project Approval and the 

EPA Environment Protection Licence (EPL); 

• meets the obligations and commitments identif ied in the Environmental Assessment (EA) 

(ERM, 2006) and subsequent Mods including 5 and 6 Environmental Assessments (Boral, 

2019 and 2020). 

• ensures compliance with relevant environmental legislation.  

• minimises dirty water generation by implementation of  appropriate erosion and sediment 

controls. 

• maintains water balances for sustainable use and provision of  environmental f lows to 

Tangarang Creek.  

• protects surface and groundwater quality and availability.  

• ensures appropriate water control systems are planned and established prior to 

commencement of  any new quarrying activities with potential to impact water; 

• ensures appropriate and representative monitoring is conducted for verif ication that the WMP 

is ef fectively implemented and meeting its objectives; and 

• ensures appropriate contingencies and resources for mitigating adverse impacts to surface 

and groundwater f rom quarrying activities. 

The performance criteria to be used to assess the success of  the management actions are identif ied in 

Table 1.1. 

Table 1.1: Water Management Objectives and Performance Criteria 

Objective Performance criteria 

Compliance with regulatory requirements including water licences, 
Project Approval and EPA Environment Protection Licence 

No non compliances 

Minimisation of dirty water generation by implementation of 
appropriate erosion and sediment controls 

Erosion and sediment controls in place 

Maintain water balances for sustainable use and provision of 

environmental flows to Tangarang Creek; 

10% environmental flow to Tangarang creek 

achieved 100% of the time.  

Protection of surface and groundwater quality and availability Controls as outlined in this WMP in place  

Ensure appropriate water control systems are planned and 
established prior to commencement of any new quarrying activities 

with potential to impact water 

Controls in place 

Conduct appropriate and representative monitoring for verification 

that WMP is effectively implemented and meeting its objectives 

Undertake monitoring as outlined in WMP 

Having contingencies and resources for mitigating adverse impacts 

to surface and groundwater from quarrying activities. 

Protocol as outlined in WMP to be in place and 

trained 
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1.4 BORAL COMMITMENT TO WATER MANAGEMENT 

The Quarry operates under a Boral integrated Health, Safety, Environment and Quality Management 

System (HSEQMS).  The HSEQMS has commitments that support the Boral Environmental Policy 

through established standards and procedures which require internal conformance to high levels of  

environmental performance with continual improvement objectives. The HSEQMS Water Standard 

(GRP-HSEQ-8-02) requires each Boral operation quarry to ensure that Activities that may impact on 

water resources are considered with measures put in place to comply with water usage and 

discharges on all internal and external requirements.   

The minimum mandatory requirements under his guideline are:  

All sites shall comply with applicable licences, permits, guidelines and standards for water quality. 

All sites shall identify clean and dirty water f lows and shall segregate clean water f lows f rom dirty 

water f lows. 

Recycling and reusing wastewater shall be carried out wherever possible to reduce the consumption 

of  potable water. 

All sites shall minimise any of fsite discharge – any discharge shall be controlled and monitored. 

1.5 ALIGNMENT WITH OTHER PLANS 

A Biodiversity and Rehabilitation Management Plan (Boral 2017) including land stabilisation, fencing, 

planting and weed control has been prepared for the quarry.  Water management outcomes included 

in this WMP have been developed to complement the rehabilitation objectives for the quarry.  

This WMP incorporates the recommendations of  the Marulan South Environmental Assessment 

Report (ERM, 2006) and the Surface Water Assessment (SWA) (Advisian, 2019) that was prepared as 

part of  the Mod 5 application to assess potential impacts on drainage systems downstream of the 

South Western Overburden Emplacement (SWOE) and associated with the Western Overburden 

Emplacement (WOE) and the Statement of  Environmental Ef fects prepared to support Mod 6. 

The existing management strategies, plans and monitoring programs approved prior to the approval of 

MOD 5 are still being applied to the project, until modif ied documents are approved. 

In accordance with Condition B38 the Water Management Plan will be submitted for approval by the 

Secretary, with six months of  the approval of  Modif ication and will be implemented once approved. 

1.6 CONSULTATION 

In accordance with the requirements of  CoA B33 (a), consultation is required to be undertaken with 

the DPIE Water, EPA, NRAR and WaterNSW in the revision of  the plan.   

A copy of  this revised plan was forwarded to representatives of  each department (NRAR, NSW Water,  

EPA and DPIE Water) for review and discussion, via the DPIE portal mid 2021. 

Comments have been received f rom the EPA, NSW Water and DPIE Water, all with no changes to the 

plan.  

NRAR have advised late October 2021 that they were not aware of  the need to comment on the Water 

Management Plan.  

Correspondence associated with this Water Management plan is contained in Appendix A. 
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1.7 DOCUMENT STRUCTURE 

The structure of  the Management plan is outlined in Table 1.2 

Table 1.2: Structure of the Management Plan 

section Content 

1 Provides an overview of  the project, and objectives of  the plan 

2 Details the statutory requirements as outlined in the conditions of  consent dated April 2020 

3 Describes the existing environment of  the site 

4 Describes the baseline water quality 

5 Describes the water management actions in place and to be implemented in the operation of  

the quarry 

6 Erosion and sediment controls – design, management and maintenance 

7 Water monitoring protocols 

8 Outlines incident planning and responses – Surface and ground water response plans 

9 Specif ies training requirements 

10 Outlines the reporting and review requirements 

11 Lists references used in the plan preparation  
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2 STATUTORY REQUIREMENTS AND GUIDELINES 

2.1 NSW LEGISLATION 

2.1.1 Environmental Planning and Assessment Act 1979 

The project was declared a ‘major development’ under the provisions of  Part 3A of  the Environmental 

Planning and Assessment Act 1979 (EP&A Act) and State Environmental Planning Policy (Major 

Development) 2005.  Since Project Approval was granted in 2007, there have been six approved 

modif ications:  

1. Modification 1 (2009) approved for exploratory blasting and test pitting in order to verify the 

design of  the processing plant. 

2. Modification 2 (2011) approved for the construction of a new rail line rather than use the 

existing rail facilities to the Limestone Mine. 

3. Modification 3 (2012) approved the construction of a high voltage power line f rom an existing 

substation to the processing plant and to provide a rail sid ing near the junction with the Main 

Southern Railway Line. 

4. Modification 4 (2016) approved for the extension of daily in-pit operating hours and 

Establishment of  a new overburden emplacement area. 

5. Modification 5 (2019) approved for development of a new overburden emplacement (South-

west Overburden Emplacement – SWOE) among other minor amendments to the site, including 

additional sediment dams associated with the Western Overburden Emplacement  (WOE) 

6. Modification 6 (2020) approved for the replacement of  existing dust extraction units with two 

baghouses and associated duct work. 

7. Modification 7 (2021) was made in July 2021, in regards to the relocation of sediment basin P2 

outside of  the existing approved footprint, for safety reasons. Its approval is pending.  

The quarrying operations will continue to be subject to the provisions of  the EP&A Act for any 

subsequent changes or modif ications to the operations.  The operations will need to be able to 

demonstrate compliance against the consolidated Project Approval issued under the provisions of the 

EP&A Act.  

Table 2.1 summarises the Conditions of  Approval (CoA) relevant to this WMP and a cross-reference to 

the location within this WMP where the requirement is addressed .  

Table 2.1: Consolidated Surface Water and Groundwater related Conditions of Approval 

CoA Condition of Project Approval Referenced in 

WMP 

 Compliance  

A26 The Applicant must ensure that all of its employees, contractors (and their sub-contractors) are 
made aware of, and are instructed to comply with, the conditions of this consent relevant to activities 
they carry out in respect of the development 

9.1 

 Water supply  

B27  The Proponent must ensure that it has sufficient water for all stages of the project, and if 

necessary, adjust the scale of the project to match its available water supply. 

5.6 
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CoA Condition of Project Approval Referenced in 
WMP 

B28 The Proponent must obtain the necessary approvals for the project under the Water Act 
1912. 

Note: The Water Management Act 2000 may apply to the project. The Proponent must consult with 

DPIE Water on the relevant approvals at the time the application is made.  

2.2 

 Discharges  

B29 Except as may be expressly provided for by an EPL, the Proponent must not discharge 
any dirty water from the quarry or ancillary operational areas. 

5.2 

 B30 The Proponent must prepare an onsite wastewater report for the proposed effluent 
management system consistent with the requirements of WaterNSW – “Developments in 
Sydney’s Drinking Water Catchment” – Water Quality Information Requirements, 2011. 

The effluent management system must be designed and constructed to be in accordance 
with this onsite wastewater report and its design must be approved by Council prior to 
construction. 

5.3.6, Appendix B 

 Tangarang Creek Environmental Flow  

B31 The Proponent must provide an environmental flow to Tangarang equivalent to 10% of 
average daily flows.  Details of the management of these environmental flows must be 
included in the Site Water Balance required under condition B34 of this schedule 

4.2, 7.2, 5.6 

 Sediment Dams  

B32 For sediment dams described in the EA, the Proponent must ensure that: 

(a)  critical structures such as “dirty water” dams are designed, constructed and 
maintained to accommodate a 1 in 100-year ARI 24-hour event; and  

(b)  other dams and water management structures are designed, constructed and 

maintained to accommodate a 1 in 20-year ARI 24-hour event. 

5.2, 5.3, 6.3 

 Water Management Plan  

B33 The Proponent must prepare a Water Management Plan for the project to the satisfaction 
of the Secretary.  This plan must 

This WMP 

 (a) be prepared in consultation with the DPEI Water, EPA, NRAR and WaterNSW; 
and  

1.6 

 (b) Include a:  

 • Site Water Balance;  5 

 • Erosion and Sediment Control Plan;  6, App D 

 • Surface Water Monitoring Program;  7 

 • Ground Water Monitoring Program; and  7 

 • Surface and Ground Water Response Plan to address any potential 
adverse impacts associated with the project.  

8 

 Site Water Balance  

B34 The Site Water Balance must:  

(a) include details of all water extracted (including make-up water), dewatered, 

transferred, used and/or discharged by the project; and  

(b) describe measures to minimise water use by the project. 

 

5.6, 7.4 

 

5.2.1., 5.5 

 Erosion and Sediment Control  

B35 The Erosion and Sediment Control Plan must:  

(a) be consistent with the requirements of Managing Urban Stormwater: Soils and 

 

6, App D 
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CoA Condition of Project Approval Referenced in 
WMP 

Construction, Volume 1, 4th Edition, 2004 (Landcom);  

(b) identify activities that could cause soil erosion and generate sediment.  

(c) describe measures to minimise soil erosion and the potential for the transport of 

sediment to downstream waters; 

(d) describe the location, function, and capacity of erosion and sediment control 
structures; 

(e) describe what measures would be implemented to maintain (and if necessary 
decommission) the structures over time; 

(f) include interim surface water management for Catchment C of the SWOE (see 
Figure 5 of Appendix 4) pending possible future expansion of the emplacement 

area; and  

(g) include detailed performance and completion criteria to ensure the SWOE is 
geomorphologically stable following the completion of works including triggers 

for remedial action, where these performance or completion criteria are not met.  

 

5.2 

5.2 

 

5.3.3, 6.3, Table 5.2 

6.7 

5.3 

 

 

7.5, 8.4 

 Surface Water Monitoring  

B36 The Surface Water Monitoring Program must include:  

(a) detailed baseline data on surface water flows and quality in Tangarang Creek 

and Barbers Creek;  

(b) surface water impact assessment criteria;  

(c) a program to monitor surface water flows and quality;  

(d) a protocol for the investigation of identified exceedances of the surface water 

impact assessment criteria; and  

(e) a program to monitor the effectiveness of the Erosion and Sediment Control Plan 
which includes:  periodic review of sheet, rill and gully erosion risks; and 

monitoring of the geomorphologically stability of the SWOE, in consultation with 
Water NSW. 

 

4.1, 4.3 

 

7.1 

7.1  

8.2 

 

App E,  7.5 

 Ground Water Monitoring Program  

B37 The Ground Water Monitoring Program must include:  

(a) detailed baseline data on ground water levels, flows, and quality, based on 
statistical analysis;  

(b) groundwater impact assessment criteria for monitoring bores;  

(c) a program to monitor regional ground water levels and quality; and  

(d) a protocol for the investigation of identified exceedances of the ground water 
impact assessment criteria. 

 

3.3, 4.3 

 

7.3 

7.3 

8.3 

B38 The Proponent must submit the Water Management Plan for approval of the Secretary, 
within six months of the approval of Modification 5. 

1.5 

B39 The Proponent must implement the Water Management Plan approved by the Secretary. 1.5 

 Overburden Emplacements  

B40 In constructing and operating the Southern Overburden Emplacement Area, the Proponent 
must ensure that:  

(a) the surface water management system is constructed in accordance with the 

plan shown on figure 4 in Appendix 4; and  

(b) the surface water management system includes appropriate scour protection at 
discharge points to ensure the potential for erosion and transport of sediment to 

downstream waters is minimised. 

 

 

5.1, 5.3 

 

6.3, App D 

 

B41 On completing of the construction of the surface water management system for the 

Southern Overburden Emplacement Area, the Proponent must commission an audit by a 

10.3.2 
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suitably qualified, experienced and independent person, approved by the Secretary, to 
determine whether the system has been constructed in accordance with this approval.  A 
copy of the audit report and the Proponent’s response to its recommendations must be 

provided to the Secretary and WaterNSW within 12 weeks of its commissioning. 

 Management Plan Requirements  

D4 Management plans required under this approval must be prepared in accordance with 

relevant guidelines, and include: 

(a) a summary of relevant background or baseline data; 

(b) details of: 

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

(ii) any relevant limits or performance measures and criteria; and 

(iii) 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; 

(c) any relevant commitments or recommendations identified in the document/s listed 
in condition A2(c); 

(d) a description of the measures to be implemented to comply with the relevant 
statutory requirements, limits, or performance measures and criteria; 

(e) a program to monitor and report on the: 

(i) impacts and environmental performance of the project; and 

(ii) effectiveness of the management measures set out pursuant to condition 

D4(d); 

(f) a contingency plan to manage any unpredicted impacts and their consequences 
and to ensure that ongoing impacts reduce to levels below relevant impact 

assessment criteria as quickly as possible; 

(g) a program to investigate and implement ways to improve the environmental 
performance of the project over time; 

(h) a protocol for managing and reporting any: 

(i) incident, non-compliance or exceedance of the impact assessment criteria or 
performance criteria; 

(ii) complaint; or 

(iii) failure to comply with statutory requirements; 

(i) public sources of information and data to assist stakeholders in understanding 
environmental impacts of the development; 

(j) a protocol for periodic review of the plan; and 

(k) a document control table that includes version numbers, dates when the 
management plan was prepared and reviewed, names and positions of people who 
prepared and reviewed the management plan, a description of any revisions made 

and the date of the Secretary’s approval. 

Note: The Secretary may waive some of these requirements if they are unnecessary or 
unwarranted for particular management plans. 

 

 

4 

 

2 

 

7 

10.1 

 

 

5, 6 

 

5, 6 

 

7 

7 

 

8 

 

 

10 

 

8   

 

10.2 

8 

 

10 

10 

 

Document table 

 Adaptive Management  

D5 The Proponent must assess and manage project-related risks to ensure that there are no 

exceedances of the criteria and/or performance measures in PART B. Any exceedance of 

these criteria and/or performance measures constitutes a breach of this approval and may 

be subject to penalty or offence provisions under the EP&A Act or EP&A Regulation. 

Where any exceedance of these criteria and/or performance measures has occurred, the 
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Proponent must, at the earliest opportunity: 

(a) take all reasonable and feasible measures to ensure that the exceedance 

ceases and does not re-occur; 

(b) consider all reasonable and feasible options for remediation (where relevant) 
and submit a report to the Department describing those options and any 

preferred remediation measures or other course of action; and 

(c) implement remediation measures as directed by the Secretary, to the 
satisfaction of the Secretary. 

 

10.1 

 

 

 

 

 Revision of Strategies, Plans and Programs  

D6 Within three months of: 

(a) the submission of an incident report under condition D9; 

(b) the submission of an Annual Review under condition D11; 

(c) the submission of an Independent Environmental Audit under condition D13; 

(d) the approval of any modification of the conditions of this approval (unless the 
conditions require otherwise); 

(e) notification of a change in project stage under condition A15; or  

(f) the issue of a direction of the Secretary under condition A2(b) which requires a review, 

the suitability of existing strategies, plans and programs required under this approval must 
be reviewed by the Proponent. 

10.4 

D7 If necessary, to either improve the environmental performance of the project, cater for a 
modification or comply with a direction, the strategies, plans and programs required under 

this approval must be revised, to the satisfaction of the Secretary and submitted to the 
Secretary for approval within six weeks of the review. 

Note: This is to ensure strategies, plans and programs are updated on a regular basis and 

to incorporate any recommended measures to improve the environmental performance of 
the project. 

10.4 

D8 The Proponent must continue to apply existing management plans, strategies or 
monitoring programs approved prior to the determination of Modification 5, until the 
approval of a similar plan, strategy or program following the determination of Modification 5 

1.5 

 Reporting and Auditing  

D9 – Incident Notification 

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. 

10.2 

D10 Non-Compliance Notification 

Within seven days of becoming aware of a non-compliance, the Proponent must notify the 
Department of the noncompliance. 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 noncompliant 

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. 

Note: A non-compliance which has been notified as an incident does not need to also be 
notified as a non-compliance. 

10.2 

D11 Annual Review 

By the end of March in each year after the commencement of project, or other timeframe 
agreed by the Secretary, a report must be submitted to the Department reviewing the 

10.2 
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environmental performance of the project, to the satisfaction of the Secretary. This review 
must: 

(a) describe the project (including any rehabilitation) that was carried out in the previous 

calendar year, and the project that is proposed to be carried out over the current calendar 
year; 

(b) include a comprehensive review of the monitoring results and complaints records of the 

project over the previous calendar year, including a comparison of these results against 
the: 

(i) relevant statutory requirements, limits or performance measures/criteria; 

(ii) requirements of any plan or program required under this approval; 

(iii) monitoring results of previous years; and 

(iv) relevant predictions in the documents listed condition A2(c). 

(c) identify any non-compliance or incident which occurred in the previous calendar year, 

and describe what actions were (or are being) taken to rectify the non-compliance and 
avoid reoccurrence; 

(d) evaluate and report on: 

(i) the effectiveness of the noise and air quality management systems; and 

(ii) compliance with the performance measures, criteria and operating conditions in this 
approval; 

(e) identify any trends in the monitoring data over the life of the project; 

(f) identify any discrepancies between the predicted and actual impacts of the project, and 
analyse the potential cause of any significant discrepancies; and 

(g) describe what measures will be implemented over the next calendar year to improve 

the environmental performance of the project. 

D12 Copies of the Annual Review must be submitted to Council and made available to the 

CCC and any interested person upon request. 

10.2 

D13 Independent Environmental Audit 

Within three years of the date of the commencement of construction, and every three 
years after, unless the Secretary directs otherwise, the Proponent must commission and 
pay the full cost of an Independent Environmental Audit of the project. The audit must:  

(a) be led by a suitably qualified, experienced and independent auditor whose appointment 

has been endorsed by the Secretary; 

(b) be conducted by a suitably qualified, experienced and independent team of experts 
(including any expert in field/s specified by the Secretary) whose appointment has been 

endorsed by the Secretary; 

(c) be carried out in consultation with the relevant agencies and the CCC; 

(d) assess the environmental performance of the project and whether it is complying with 

the relevant requirements in this approval, any relevant EPL, water licences and mining 
leases for the project (including any assessment, strategy, plan or program required under 
these approvals); 

(e) review the adequacy of any approved strategy, plan or program required under the 

abovementioned approvals and this approval; 

(f) recommend appropriate measures or actions to improve the environmental 
performance of the project and any assessment, strategy, plan or program required under 

the abovementioned approvals and this approval; and 

(g) be conducted and reported to the satisfaction of the Secretary. 

Within three months of commencing an Independent Environmental Audit, or within 

another timeframe agreed by the Secretary, the Proponent must submit a copy of the audit 
report to the Secretary, and any other NSW agency that requests it, together with its 
response to any recommendations contained in the audit report, and a timetable for the 

10.2 
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implementation of the recommendations. The recommendations must be implemented to 
the satisfaction of the Secretary. 

D14 Monitoring and Environmental Audits 

Any condition of this approval that requires the carrying out of monitoring or an 
environmental audit, whether directly or by way of a plan, strategy or program, is taken to 

be a condition requiring monitoring or an environmental audit under Division 9.4 of Part 9 
of the EP&A Act. This includes conditions in respect of incident notification, reporting and 
response, non-compliance notification, compliance report and independent audit. 

For the purposes of this condition, as set out in the EP&A Act, “monitoring” is monitoring of 
the project to provide data on compliance with the approval or on the environmental impact 
of the project, and an “environmental audit” is a periodic or particular documented 
evaluation of the project to provide information on compliance with the approval or the 

environmental management or impact of the project. 

10.2 

D16 Before the commencement of construction until the completion of all rehabilitation 
required under this consent, the Applicant must:  
NSW Government 23 Department of Planning, Industry and Environment  

 
 

(a) make the following information and documents (as they are obtained, 
approved or as otherwise stipulated within the conditions of this consent) 
publicly available on its website:  

一 (i) the document/s listed in condition A2(c);  

一 (ii) all current statutory approvals for the development;  

一 (iii) all approved strategies, plans and programs required under 
the conditions of this consent;  

一 (iv) minutes of CCC meetings;  

一 (v) regular reporting on the environmental performance of the 
development in accordance with the reporting requirements in any plans 
or programs approved under the conditions of this consent;  

一 (vi) a comprehensive summary of the monitoring results of the 
development, reported in accordance with the specifications in any 
conditions of this consent, or any approved plans and programs;  

一 (vii) a summary of the current stage and progress of the 
development;  

一 (viii) contact details to enquire about the development or to make 
a complaint;  

一 (ix) a complaints register, updated monthly;  

一 (x) the Annual Reviews of the development;  

一 (xi) audit reports prepared as part of any Independent 
Environmental Audit of the development and the Applicant’s response to 
the recommendations in any audit report;  

一 (xii) any other matter required by the Planning Secretary; and  
(b) keep such information up to date, to the satisfaction of the Planning 
Secretary.  

 

10.2.5 

 

The Marulan South Environmental Assessment Report (ERM, 2006) recommended a range of  

measures to avoid, manage, mitigate, of fset and/or monitor the environmental impacts of  the project, 

as set out in the Statement of  Commitments.  The commitments that relate to water management and 

a cross-reference to the location within this WMP where the commitment is addressed are set out in 

Table 2.2 below.  
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Table 2.2: Statement of Commitments  

Statement of Commitment XRef in 
WMP 

EA (2006)  

Water resources will be managed through a management system designed to target 100% self -sufficiency in 
water supply, provide environmental flows equivalent to 10% of average daily flows, optimise recycling within the 
quarry operations and minimise impacts to receiving waters. 

5 

Boral will monitor the potential impacts of the project on surface and groundwater quality, to ensure water is 
suitable for intended use and that operations are not impacting on receiving waters.  

7 

Water quantity will also be monitored to manage water supply balances and assess groundwater drawdown 
impacts from the project 

5.5 

The water management system will include: 

• installation of a permanent drainage network to divert clean and dirty water flows to appropriate 
storages.  These diversions will have capacity to convey critical flows of at least a 1 in 20 year average 

recurrence interval (ARI) storm event, and up to a 1 in 100 year ARI event in critical locations; 

• installation of erosion control devices including sediment traps, check dams, spreaders, dissipaters, 
lined or vegetated drains, and the limitation of longitudinal gradients of drains to 1%; 

• diversion of all dirty water from haul roads, disturbed areas and overflow from dirty water storages to in-

pit dirty water storages. All dirty water is to be filtered or treated prior to release; 

• package treatment unit for potable water supply to treat rainwater runoff to drinking water standards. 
This will store at least 20 kL (six days supply) of treated water; 

• package treatment plant with capacity to treat 3 kL/day of sewage to secondary standard with 
disinfection prior to release; 

• filtration of all excess pit water through a constructed wetland prior to release into Dam 1; 

• provision of bunding and spill kits, and the locating of any activities with potential for spills within the pit 
drainage area; and 

• release of environmental flows to Barbers Creek equivalent to 10% of average daily flows. 

 

5.3.1.1. 

 

 

5, 6 

 

5.3.4 

 

5.3.6 

 

5.2.6 

5.3.1 

8.2.3 

 

5.2.3, 7.2 

A water quality monitoring program will be implemented including: 

• monitoring of surface water quality in supply dams and downstream of Tangarang Creek to ensure 
water is suitable for intended use and that operations are not impacting on receiving waters. Baseline 
monitoring will be followed by quarterly monitoring with additional sampling following rainfall events 

and/or known discharges from the site. Results will be compared to ANZECC 2000( now ANZG 2018) 
guidelines; 

• monitoring of supply quantity and quarry use to manage water supply balances; 

• recording of environmental flows and flood spills to Tangarang Creek; 

• at least annual inspection and cleaning of water quality devices; 

• monitoring of water in pit storage and Dam 1 to ensure water meet secondary contact criteria;  

• monitoring of storage dams for algal blooms; 

• baseline and quarterly monitoring of groundwater around the quarry boundary to assess local 

drawdown impacts; and 

• annual groundwater quality monitoring. 

 

4, 7 

 

 

5.3, 5.5, 
7.4 

4, 7 

6.7 

4, 7 

4, 7.1.2 

 

4.3 

4.3 

Mod 1 - – as per the EA – no changes to water management  

Mod 2 – as per the EA – no changes to water management  

Mod 3  

The control measures identified in the conceptual sediment and erosion control plans (Figures 3.4 and 3.5) will be 

implemented.  

 Following construction all disturbed areas will be stabilised and rehabilitated. 

5.3 
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Statement of Commitment XRef in 
WMP 

Mod 4  

• Proposed sediment basins would be constructed between the toe of the emplacement and the 

development consent boundary; 

•  Diversion drains would be constructed to direct surface water runoff from the emplacement into the 
sediment basins 

• Sediment fencing would be installed down-slope of any proposed disturbance, where surface water 

runoff from that area of disturbance is not diverted to either a sediment basin or the Quarry pit; 

• During overburden emplacement, the area of disturbance must be limited to the minimum area 
necessary for the proposed phase of work.. 

• The surface water monitoring program, as dictated by the Project Approval conditions, Peppertree 

Quarry Water Management Plan and Environment Protection Licence would continue to be 
implemented and reported as per existing requirements. 

• The Peppertree Quarry Water Management Plan would be updated to incorporate the findings of the 
SWA undertaken as part of this EA and the recommended additional management strategies including 

construction of additional sediment basins and diversion structures. 

5.3.3 

 

6.4 

6.1 

 

6.1 

 

7.1.2 

 

1.5 

 

 

Mod 5  

• These Water Management Plan would be amended to include the new sediment basins and 
management measures associated with the proposed SWOE and WOE. 

•  In accordance with the Water Management Plan, an Erosion and Sediment Control Plan (ESCP) would 
be prepared for the overburden emplacements and new haul road prior to construction.  

• The proposed water management system would capture runoff from the SWOE and WOE in sediment 
basins that would be designed and operated in accordance with the relevant requirements of Managing 

Urban Stormwater and would become part of the integrated site water management system.  

• Water retained in the sediment basins would be transferred for reuse in either the Quarry or the 
Limestone Mine for processing and dust suppression.  

1.5 

 

 

 

 

 

5.4 

 

 

5.4, 6.3 

Mod 6  - no changes to water management – no different commitments  

Mod 7 - no changes to water management – no different commitments  

 

2.1.2 Protection of Environment Operations Act 1997 

The objectives of  the Protection of Environment Operations Act 1997 (PoEO Act) are to protect, 

restore and enhance the quality of  the environment. Some of  the mechanisms that can be applied, 

under the PoEO Act to achieve these objectives include reduction of  pollution at source, monitoring 

and reporting of  environmental quality.   

Based on annual production volumes, Peppertree Quarry has been determined to be a ‘Scheduled 

Activity’ under Schedule 1 of  the POEO Act which requires site operations to be the subject of  an 

Environmental Protection Licence (EPL No. 13088). 

Section 120 of  the POEO Act and Condition L1.1 of  the EPL 13088 deem it an of fence to pollute 

waters.  Pollution is def ined as a change in water quality.   A key objective of  the WMP is that quarrying 

operations are undertaken with appropriate controls and monitoring so that water quality meets 

statutory requirements.  
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2.1.3 Water Management Act 2000 

Water Sharing Plan 

The Water Management Act 2000 (WM Act) is intended to ensure that water resources are conserved 

and properly managed for sustainable use, benef iting both present and future generations.   Water 

sharing plans (WSP) prepared in accordance with the WM Act include rules for protecting the 

environment and administrating water licencing and trading. 

Peppertree Quarry is located within the area of  the Greater Metropolitan Region Unregulated Area 

WSP, and three surface water sources within the WSP as follows:  

• Bungonia Creek Management Zone (commenced July 2011); 

• Barbers Creek Management Zone (commenced July 2011); and  

• Shoalhaven River Gorge Management Zone (commenced July 2011).  

Peppertree Quarry is located within the Barbers Creek Management Zone and has a Water Access 

Licence issued under the WM Act to extract up to 145 megalitres of  surface water f rom Tangarang 

Creek per year (Licence Number 10WA102701).  The licence also allows for the construction and use 

of  a 110 ML dam.  In addition, a water bore licence (10WA116000) was transferred to the quarry 

allowing an annual extraction of  up to 15 ML.  These licences were initially issued under the Water Act 

1912.  

Boral have recently purchased 300ML of  water rights under a Water Access Licence to account for 

groundwater entering the pit void. Approval is currently being sought for operation of  a pump and 

possible production well to access the water. 

Harvestable Rights   

The WM Act provides formal means for the protection and enhancement of  the environmental qualities 

of  waterways and their in-stream uses as well as to provide for the protection of  catchment conditions.  

Chapter 3, Part 1 identif ies basic landholder rights including harvestable water rights and when access 

licences are required.  The harvestable water right has been def ined in terms of  an equivalent dam 

capacity called the Maximum Harvestable Right Dam Capacity (MHRDC).  Any capacity of  the total of  

all dams on the property greater than the MHRDC may require a licence.  

Schedule 1 of  the Water Management (General) Regulation 2004 (WM Regulation) identif ies classes 

of  dam which are exempt f rom licensing requirements.  Dams solely for the capture, containment and 

recirculation of  drainage and/or ef f luent, consistent with best management practice or required by a 

public authority to prevent the contamination of  a water source, provided such dams are located on a 

minor stream referred to in section 53 (3)(b) of  the Act.  Based on the NSW Department of  Water & 

Energy, Farm Dams – Do you need a licence (2008): “Minor streams are defined by the Strahler 

stream ordering method as 1st and 2nd order streams that do not have permanent river flow”.   

As the on-site pits (dams) receive water f rom intermittent overland and through f low as opposed to a 

permanent river f low, the water source for the pits can be classed as minor stream.  Therefore, the 

provisions of  Schedule 1 (3) of  the WM Regulation are satisf ied and the pits (dams) are exempt f rom 

the need to obtain a licence under the WM Act. 

2.1.4 SEPP (Sydney Drinking Water Catchment) 2011 

The Project is located within the Sydney Drinking Water Catchment.  The State Environmental 

Planning Policy (Sydney Drinking Water Catchment) 2011 (SEPP) aims to provide for healthy water 

catchments, delivering high quality water while permitting development that is compatible with that 

goal.  The Policy also aims to support the maintenance or achievement of  the water qualit y objectives 
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for the Sydney drinking water catchment and requires developments to demonstrate a neutral or 

benef icial ef fect (NorBE) on water quality. 

The sediment control basins that will collect runof f  f rom the eastern side of  the proposed Southern 

Overburden Emplacement (which will discharge to Barbers Creek) will be constructed and operated in 

accordance with the requirements for discharge to ‘sensitive environments’ as set out in  Managing 

Urban Stormwater: Soils & Construction, Volume 2E – Mines and Quarries (DECC, 2008).  Following 

construction, the emplacement will be revegetated to a standard that minimises erosion and transport 

of  sediment into the catchment.  These management actions will ensure that the Project complies with 

the requirements of  SEPP (Sydney Drinking Water Catchment). 

2.2 STRATEGIES, POLICIES AND PLANS 

2.2.1 National Water Quality Management Strategy 

The National Water Quality Management Strategy (NWQMS) is a joint national approach to improving 

water quality in Australian and New Zealand waterways.  It was originally endorsed by the former 

Agriculture and Resources Management Council of  Australia and New Zealand (ARMCANZ) and the 

former Australian and New Zealand Environment and Conservation Council (ANZECC).  Since 1992 

the NWQMS has been developed by the Australian and New Zealand Governments in cooperation 

with state and territory governments.   

The NWQMS aims to protect the nation's water resources by improving water quality while supporting 

the businesses, industry, environment and communities that depend on water for their continued 

development.   The main mechanism for promoting this aim has been the publication of  a number of  

water quality guidelines, including the NSW Water Quality and River Flow Objectives and the 

Australian and New Zealand guidelines for f resh and marine water quality (ANZG 2018). However, in 

the case of  the Shoalhaven River catchment, the specif ic requirements of  the Independent Inquiry to 

Shoalhaven River System (Healthy Rivers Commission, 1999) take precedence (refer Section 2.2.3 

below). 

2.2.2 Australian and New Zealand Water Quality Guidelines 

The Australian and New Zealand guidelines for f resh and marine water quality (ANZG 2018) identify 

water quality criteria to support water use objectives and inform investigation thresholds for receiving 

waters.   

 The default ANZG guidelines for current uses of  receiving waters have been considered in this WMP, 

to inform trigger values for on and of f  site uses.  These uses include:  

• Stock and Domestic (of f  site)  

• Industrial (on site)  

• Aquatic ecosystems (of f  site).  

Application of  water use objectives are used to inform the most sensitive water use for the site, and 

thereby focus on maintaining water quality to enable continued use for all objectives.  

2.2.3 Healthy Rivers Commission  

Barbers Creek is a sub-catchment of  the Shoalhaven River.  The Healthy Rivers Commission’s (HRC) 

Independent Inquiry into the Shoalhaven River System (HRC, 1999) endorsed the following 

environmental values for the Shoalhaven River and its tributaries:  

• Healthy waters – protection of  aquatic ecosystems; 

• Recreation – protection of  primary and secondary recreation and visual amenity;  
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• Water supplies – protection of  livestock, irrigation and farmstead water; and  

• Protection of  drinking water to be treated with coarse screening and disinfection, within 

sections of  stream where water is extracted for use in urban water supply.  

The HRC (1999) recommended that the water quality criteria specif ied in the prevailing water quality 

guidelines published by NHMRC/ ARCANZ/ANZECC for primary and secondary contact recreation 

and for drinking water supplies should be adopted as water quality objectives (WQOs) throughout the 

Shoalhaven catchment.  The ANZG 2018 Guidelines and NHMRC 2011 update the ANZECC / 

ARMCANZ guidelines and have been used to provide technical guidance to assess the water quality 

needed to protect the WQOs in this update of  the WMP 

2.2.4 State Water Management Outcomes Plan 

The Water Management Act 2000 provides for the establishment of  the State Water Management 

Outcomes Plan (SWMOP) to set out the over-arching policy context, targets and strategic outcomes 

for the development, conservation, management and control of  the State’s water sources.  

The SWMOP promotes the objects of  the WMA and its water management principles and seeks to 

give ef fect to the NSW Government’s salinity management strategies.  The SWMOP provides for the 

protection and enhancement of  the environmental services provided by aquatic ecosystems while 

delivering a f ramework for the use of  water to meet human needs, including more secure ac cess 

licences.  The SWMOP details the Government’s commitment to manage the linkages between 

environment, human health, communities and industries.  

This WMP is consistent with the objectives of  the SWMOP, both within the site and on downstream 

users, as avoidance and mitigation measures would be implemented to minimise potential impacts on 

the creeks and rivers associated with release of  treated water.  

2.2.5 Southern Rivers Catchment Action Plan 

The Southern Rivers Catchment Action Plan (CAP) 2013–2023 is an overarching 10-year plan that 

has been developed to guide the implementation of  natural resource management in the Southern 

Rivers region, in collaboration with a range of  partners.   

The Southern Rivers CAP 2023 lists a number of  objectives and targets for the Southern Rivers 

region, which includes the Shoalhaven River catchment. This includes the following objectives 

pertaining to surface water:  

• Private and public land and water managers make well-informed decisions about use and care 

of  natural resources; 

• Private and public land and water managers ef fectively respond and adapt to change;  

• Diverse, healthy, connected and productive natural environments;  

• Health and integrity of  natural habitat supports people and the environment; and  

• Fresh water, estuarine and marine assets support people and the environment. 

The Southern Rivers CAP 2023 Paper – Water describes the desired state of  rivers within the region 

that support water quality, quantity and movement: 

• Good geomorphic condition, close to reference condition for the particular River style; 

• Natural hydraulic function—balance for surface and base f lows; 

• Functional connectivity within stream, to adjacent f loodplains, between surface and 

groundwater; 

• Healthy and diverse native aquatic fauna; 
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• Water quality supports community uses and values suitable for human consumption that meet 

ANZECC guidelines 100% of  the time (noting the update to ANZG 2018 for this version of  the 

WMP); and 

• Suf f icient riparian buf fers to manage pollution sources. 

2.2.6 NSW State Groundwater Protection Policy and Framework 

The NSW State Groundwater Quality Protection Policy provides a comprehensive set of  policy 

principles for groundwater quality protection.  It also provides guidance on groundwater quality 

protection to resource managers.  The protection f ramework involves the identif ication of  the specif ic 

benef icial uses of  every major aquifer, with strategies which can be applied to protect those benef icial 

uses.  Management of  sub surface waters on the site will be in accordance with guideline documents. 

2.2.7 NSW Non-Urban Water Metering Policy 

This policy outlines the implementation of  a new metering f ramework to measure and meter non-urban 

water usage in NSW. The objectives of  the policy are to ensure that:  

• the vast majority of  licensed water take is accurately metered  

• meters are accurate, tamper proof  and auditable 

• undue costs on smaller water users are minimised  

• metering requirements are practical and can be implemented ef fectively  

Peppertree holds two (2) licences which are required to be metered. Under the policy, new meters will 

be required by December 2023 unless the current meters are needed to be replaced earlier.  
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3 SURFACE AND GROUNDWATER ENVIRONMENT 

3.1 CATCHMENT DESCRIPTION 

Peppertree Quarry is located within the Shoalhaven River Catchment in the Southern Tablelands of  

New South Wales.  The Quarry is situated toward the edge of  a plateau and adjacent to steep gullies 

that plunge into the ravine of  the Barbers Creek system.  

Barbers Creek is the primary receiving watercourse for any discharges or runof f  f rom the site.  Barbers 

Creek is a tributary of  the Shoalhaven River (a drinking water supply) and is located immediately to 

the east of  the quarry.  The overall quarry resource area intersects three small catchments, two of  

which drain northwards to Tangarang Creek.  Tangarang Creek is an ephemeral creek which has a 

catchment area of  approximately 753 ha to the north-western corner of  the quarry and f lows into 

Barbers Creek that subsequently f lows southward to meet the Shoalhaven River. 

The land is mainly open grassland with a few scattered clumps of  trees.  Slopes range f rom less than 

1% on the ridge line to about 20% near the drainage lines.  The catchments are generally gently 

undulating and have been substantially cleared for agricultural uses, predominantly grazing.    

3.2 CLIMATE 

3.2.1 Rainfall 

Collection of  continuous weather records at the Quarry commenced in 2005/6.  However, the Bureau 

of  Meteorology (BoM) daily rainfall records provide a more comprehensive record of  the long-term 

climate of  the area.  Table 3.1 provides the rainfall statistics for daily rainfall records (1883 – 2014), 

sourced primarily f rom the BoM weather station at Marulan (George St) (BoM Stn No 70063), while 

Figure 3.1 provides the monthly statistics graphically.   

Table 3.1: Rainfall Statistics for Combined Rainfall Record  

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

Average 70 70 69 53 51 63 48 45 47 59 59 63 696 

Minimum 0 0 0 0 0 0 0 0 0 1 0 0 288 

5%ile 8 3 4 3 4 6 7 5 14 8 5 2 418 

Median 62 55 49 41 31 41 32 33 39 48 51 53 669 

95%ile 172 178 190 142 148 189 146 132 105 142 126 160 1,065 

Maximum 262 298 330 233 406 406 319 224 197 263 248 204 1,469 
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Figure 3.1: Monthly Rainfall Analysis (1883 - 2014) 

The statistics show that average annual rainfall in the vicinity of  the Quarry is approximately 696 mm.  

Peak precipitation occurs in the summer months, with lower rainfall in winter.  On average, January 

and February are the wettest months of  the year and August is the driest. 

3.2.1.1 Rainfall Intensity 

For purposes of  assessing the required capacity of  water management structures, BoM 2013 rainfall 

f requency- duration-depth data has been used.  Relevant aspects of  this data are summarised in 

Table 3.2. 

Table 3.2: Rainfall Frequency / Duration / Depth (mm) Data for Marulan South 

Duration 
Annual Exceedance Probability (AEP) 

0.5 0.2 0.1 0.051 0.02 0.01 

5 min 6.3 8.5 10.1 11.7 13.8 15.5 

10 min 9.9 13.6 16.3 19.0 22.7 25.6 

15 min 12.2 16.9 20.2 23.6 28.2 31.9 

30 min 16.4 22.4 26.7 31.0 36.9 41.5 

1 hour 20.7 27.8 32.8 37.8 44.6 49.9 

2 hour 25.9 34.2 40.0 45.8 53.6 59.8 

3 hour 29.7 39.1 45.6 52.2 61.0 68.0 

 

3.2.1.2 Five Day Rainfall 

Sediment basins constructed under Mods 3, 4 and 5  have been sized to comply with the 

requirements for capture of  f ine and dispersive sediments as set out in Table 6.1 of  Managing Urban 

Stormwater: Soils and Construction: Volume 2E Mines and Quarries (DECC, 2008).  The table 

specif ies the adoption of  the 95th percentile rainfall as the basis for sizing sediment basins that 

potentially overf low into ‘sensitive’ environments.  Table 3.3 lists the 95th percentile rainfall depths for 

various durations for Mittagong and Goulburn (as set out in Table 6.3 of  Managing Urban Stormwater: 
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Soils & Construction – Volume 1).  The value for Marulan South has been derived on the basis of  the 

relative proximity of  the Quarry to Mittagong and Goulburn. 

Table 3.3: 95th Percentile Rainfall Depths 

Duration Mittagong Goulburn Marulan South 

(days) (mm) (mm) (mm) 

2 49.1 27.4 35.0 

5 75.2 40.8 52.8 

10 110.4 60.8 78.2 

20 164.6 97.1 120.7 

 

3.2.2 Evaporation 

Mean daily evaporation data for the period 1971 to 2016 at BoM Station Goulburn TAFE (Stn No 

070263) is provided in Table 3.4. 

Table 3.4: Mean Daily Evaporation (mm) - Goulburn TAFE (Stn No 070263) 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

6.3 5.2 4.0 2.5 1.6 1.1 1.2 1.9 2.8 3.9 5.0 6.1 3.5 

3.3 GROUNDWATER 

3.3.1 Hydrogeological Environment 

Hydrogeological and hydrochemical assessments carried out for the Environmental Assessment 

(ERM, 2006) indicate that the granodiorite unit comprises a low-yielding f ractured aquifer with 

groundwater occurring in localised, discrete and potentially discontinuous f racture zones.  The most 

signif icant of  these zones comprises the water table at the weathered horizon between the overburden 

and the more competent, underlying granodiorite approximately 15 to 30 m below ground.  

No evidence was found for signif icant vertical or lateral connection between the various f racture 

zones.  Recharge of  groundwater was predicted to occur via direct inf iltration where f ractures and 

weathered bedrock is exposed or covered by only a thin layer of  overburden.  Annual average 

recharge rates were predicted to be 90 mm/y. 

A groundwater gradient of  0.02 m/ m occurs across the majority of  the site, dipping in a north-easterly 

direction to discharge in the gorges and creeks surrounding the resource area.  The exception to this 

is the mound of  groundwater with a steeper gradient (0.12 m/m) at the south of  the resource area 

resulting f rom the permeability contrast between the granodiorite and limestone formations.  

Groundwater migration rates across the site were calculated at 0.95 m/y with discharge rates of  

0.013 m3/day/m of  exposed fracture zone, indicating a very low rate of  groundwater migration.  

Groundwater seepage rates  (into the pit) of  52 m3/d, or approximately 19 ML/y are expected.  

Ongoing quarrying may have changed groundwater conditions in the immediate area of  the quarry. 

However, the impacts on the groundwater surrounding the quarry are likely to be minimal, as the 

conf ined nature of  the aquifer limits the hydrogeological impact of the pit on the surrounding 

groundwater, and the existing well head data (2017 to 2021), do not suggest a signif icant drawdown 

impact f rom the pit. It is likely that regional groundwater f low remains in a north-easterly direction. 
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3.3.2 Groundwater Use 

A total of  43 registered wells are located within a 5 km radius of  the Quarry, based on the Water NSW 

database of  registered bores. Of  these, 19 wells are located between 4 and 5 km f rom the Quarry. 

Some wells, located on the opposite side of  the Barbers Creek gorge, are not hydraulically connected 

to groundwater f rom the quarry, as the gorge acts as a physical hydraulic barrier.   
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4 WATER QUALITY 

4.1 BASELINE SURFACE WATER QUALITY 

4.1.1 Location of Monitoring Sites 

Boral has implemented a comprehensive surface water quality monitoring program in accordance with 

the requirements of  CoA B36 with water quality monitoring at Tangarang Creek having been 

conducted since February 2012 and Barbers Creek since September 2014.  The surface water sites 

relevant to this WMP are listed in Table 4.1 and the locations of  the sites are shown on Figure 4.1.  

Table 4.1: Routine Creek Water Quality Monitoring Sites and Locations 

Site Description Easting Northing Monitoring 
frequency 

U1 Tangarang Creek upstream of Dam 1 226950 6149970 quarterly 

T1 Tangarang Creek downstream of Dam  1 228730 6150550 quarterly 

Marulan Up Marulan Creek upstream of track crossing 225825 6151504 Monthly till 2017 
now quarterly 

Marulan Down Marulan Creek downstream of track crossing 228002 6151977 Monthly till 2017 
now quarterly 

Barbers Up Barbers Creek upstream  229518 6148416 Monthly till 2017 
now six monthly 

Barbers Down Barbers Creek downstream  229542 6147306 Monthly till 2017 
now six monthly 

SR1 Shoalhaven River site 1 (sampled by MSL) 229183 6145620 Monthly till 2017 
now six monthly 

SR2 Shoalhaven River site 2 (sampled by MSL) 229940 6146335 Monthly till 2017 
now six monthly 

SR3 Shoalhaven River site 3 (sampled by MSL) 231172 6146891 Monthly till 2017 
now six monthly 

 

Table 4.1 includes Marulan Creek, which is a tributary of  Barbers Creek located to the north of  

Tangarang Creek and upstream of  the Barbers Creek, Tangarang Creek conf luence.  Marulan Creek 

provides additional data showing the typical runof f  quality f rom the open grazing land on the plateau to 

the west of  Barbers Creek f rom which both Marulan Creek and Barbers Creek drain.  In addition, 

routine monitoring is undertaken at three locations in the Shoalhaven River at locations SR1, SR2 and 

SR3, as part of  Marulan South Limestone monitoring program. 
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Figure 4.1: Surface Water and Groundwater Monitoring Sites 
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4.1.2 Analytes Monitored 

The suite of  parameters analysed for each water quality sample is listed in Table 4.2.   

Table 4.2: Water Quality Analytes 

Field Analysis   

Dissolved oxygen (mg/L) Electrical conductivity (µS/cm) Oil and Grease 

Turbidity (Water Quality Meter) pH (field)  

Laboratory Analysis   

Total Dissolved Solids (mg/L) Potassium (K+) Bicarbonate (HCO3-) 

Total Suspended Solids (mg/L) Magnesium (Mg2+) Nitrate (NO3-) 

Turbidity – Laboratory (NTU) Sodium (Na+) Nitrite (NO2-) 

TPH C10-C36  / TRH Ammonia (NH4+) Total Nitrogen 

BTEX Chloride (Cl-) Total Phosphorous 

PAHs Sulphate (SO42-) Faecal coliforms (cfu/100mL) 

Calcium (Ca2+)   

All data in measured in µg/L unless otherwise specified 

More details on the surface water quality monitoring regime are provided in Section 7.1.  

4.1.3 Creek Water Quality  

Table 4.3 contains key water quality statistics f rom the various monitoring locations in the vicinity of  

the Quarry through till 2020 f rom samples taken through the Peppertree Quarry sampling program. 

The relevant ANZG 2018default trigger values for ecosystem protection (upland rivers) are also 

provided in Table 4.3 along with the Peppertree Quarry site specif ic trigger levels. These trigger levels 

were established as part of  the Modif ication 5 assessment.  

Refer Section 7.1 for further discussion on the surface water quality trigger values adopted for the 

WMP based on the statistics presented in Table 4.3. 

Table 4.3: Summary of Creek Water Quality Statistics   

Analyte Unit Statistic U1 T1 
Marulan 

creek 

Barbers 

Up 

Barbers 

Down 
 

ANZG2018* 

Default 

Site specific 

trigger 

levels 

pH pH value 

Count 6 36 13 35 34 6.5-7.5 6.5 – 8.5 

20%ile 6.7 7.76 7.2 7.78 7.85 

Median 7.5 8 7.6 7.95 8.02 

80%ile 8.12 8.2 7.72 8.05 8.09 

Total Nitrogen 

as N (TN) 
mg/L 

Count 6 29 13 35 34 0.25 1.1 

20%ile 1.24 0.3 0.98 0.28 0.2 

Median 1.65 0.5 1.5 0.4 0.4 

80%ile 3.12 1.5 1.96 0.6 0.6 

Total 

Phosphorus as 

P (TP) 
mg/L 

Count 6 36 13 35 34 0.02 0.09 

20%ile 0.14 0.01 0.05 0.01 0.01 

Median 0.18 0.01 0.17 0.01 0.01 

80%ile 0.31 0.03 0.23 0.01 0.02 

Total 

Dissolved 

Solids (TDS) 

 

mg/L 

Count 6 36 13 35 34  500 

20%ile 120 319 218.4 273.2 293.2 

Median 190 430 352 420 453 



Peppertree Quarry: Water Management Plan  

Boral  Page 32 

Analyte Unit Statistic U1 T1 
Marulan 

creek 

Barbers 

Up 

Barbers 

Down 
 

ANZG2018* 

Default 

Site specific 
trigger 

levels 

80%ile 285 493.2 663 601.3 652.4 

*ANZG2018 Default Trigger Value for ecosystem protection, South East Australis, slightly disturbed ecosystems in upland 

rivers 

**EC values for U1 and T1 have been calculated from TDS results using a conversion factor of 0.65 

 

Long term trend analysis has been undertaken on pH, TDS, total Phosphorus and total Nitrogen 

pH is consistently between the range of  6.5 to 8.5. Levels at T1 downstream have consistently 
remained within the trigger levels. Barber Creek samples are also consistently below the trigger levels. 

Long term TDS levels recorded at, T1 and U1 sites have remained below the site-specif ic triggers, for 

the majority of  the time since rain events in 2013. Marulan South and Barbers Creek levels have 

f luctuated over time and will be inf luenced by other factors rather than the quarry.  

Total Phosphorus levels f luctuate over time at all sampling sites. Levels are below the site specif ic 
trigger levels for T1 and Barbers creek sites. Levels at Marulan south creek and U1 are higher than 

the trigger which may be attributed to outside activities associated with local farming practices.  

Total Nitrogen levels have f luctuated over time. Samples collected f rom the T1 location have 
continued to be below trigger levels since 2014, with the exception of  storm related events. Barbers 
creek sites are also below trigger levels. 

The initial EA and management plans predicted compliance with the appropriate ANZECC (now ANZG 
2018) and ADWG criteria based on limited background sampling. With the exception of  periods of  
storm events, the results obtained f rom surface water analysis has been in line with the EA predictions 

and the criteria. 

Overall, there would appear to be no impact to T1 and Barbers Creek f rom quarry operations.  

 

4.2 SURFACE WATER FLOWS 

CoA B36 of  the Project Approval requires that “the Surface water monitoring program must include: 

detailed baseline data on surface water flows and quality in Tangarang Creek and Barbers Creek ”. 

Baseline surface water f low data in Tangarang Creek was not collected prior to the commencement of  

operations at Peppertree Quarry as there was no means of  measuring f low until a V notch weir was 

constructed below the Main Dam as part of  the development of  the quarry. Continuous surface water 

f lows (environmental f lows) downstream of  the Quarry have been monitored above the weir on 

Tangarang Creek since January 2015. Analysis of  the Tangarang Creek environmental f lows for the 

period January 2015 to December 2019 is provided in Section 7.2.. 

No surface water f low data is collected f rom Barbers Creek. This area is dif f icult to access, and the 

use of  solar powered f low monitoring equipment has been investigated and found no t to be suitable. 

Flow data is available further downstream in the Shoalhaven River at a NSW Water monitoring site 

(Fossickers Flat). This site has been in operation since July 1977.   Barbers creek enters the 

Shoalhaven River, upstream of  Fossickers Flat. It is considered that Fossickers Flat water data is an 

appropriate replacement for f low measurements in Barbers creek. As Fossickers Flat has been in 

operation since 1977, should there be any signif icant reduction or increase in f low in Barnes creek it 

should be apparent in the data.  

Fossickers Flat data shows a consistent water level in the river with increases in water level and f low 

associated with rainfall events,  
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4.3 BASELINE GROUNDWATER QUALITY 

4.3.1 Ground water 2005 

As part of  the groundwater investigations undertaken for the EA (ERM, 2006) groundwater samples 

were collected f rom boreholes P12, P34, P39, DDH04, and f rom the existing domestic water supply 

well (W1) located on site.  These sampling locations are shown on Figure 4.3. 

Field parameters including temperature, DO, EC, pH and Oxidation-Reduction Potential (ORP) were 

recorded during the groundwater sampling.  The results of  the sampling are provided in Table 4.4. 

Table 4.4: Field Groundwater Quality Parameters 

Well ID Sampling Date Temperature 
 

oC 

Dissolved 
Oxygen 
(mg/L) 

EC 
 

(µS/cm) 

pH ORP  
 

(mV) 

DDH04 11/11/05 15.8 3.70 548 7.08 +11 

P34 11/11/05 15.5 4.94 3650 7.16 -236 

P39 10/11/05 16.4 5.23 2,830 7.00 +193 

P12 10/11/05 16.6 1.83 1,632 7.14 +58 

W1 11/11/05 19.4 6.34 1,972 6.99 +46 

Source: Marulan South Quarry Environmental Assessment Report (ERM, 2006) 

Table 4.4 indicates that EC values ranged f rom f resh (550 µS/cm, DDH04) in the deeper sections of  

the aquifer to brackish (3,650 µS/cm, P34) in the pegmatite unit.  Total Dissolved Solids (TDS) ranged 

f rom 370 mg/L (DDH04) in the deepest groundwater sample to 2,240 mg/L (P39).  A plot of  EC and 

TDS versus aquifer depth indicates that both generally decrease with depth, indicating that f resh 

groundwater is present at depth (Figure 4.2). 

Groundwater pH was relatively neutral with samples ranging f rom 6.99 (W1) to 7.16 (P34), indicating 

natural groundwater inf luenced by water-rock interaction.  ORP values ranged f rom oxidising 

(+193 mV, P39) to reducing (-234 mV, P34) in the pegmatite unit. 

 

Figure 4.2: TDS and EC vs Depth 
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The groundwater samples were analysed for dissolved metals and the observed concentrations were 

assessed with reference to the ANZECC (2000) guideline values for 95% protection level for a 

f reshwater ecosystem protection (updated  to ANZG 2018) as shown in Table 4.5.  The concentrations 

of  most dissolved metals in the groundwater samples obtained f rom the granodiorite and the 

pegmatite indicated that these waters are slightly elevated with respect to the ANZG (2018) guideline 

values.  

Major cations and anions were analysed to delineate dif ferent hydrochemical water types.  The 

concentrations of  the major ions were found to be moderately elevated, suggesting water-rock 

interactions that are generally characteristic of  local to intermediate groundwater systems  (e.g. limited 

groundwater residence time relative to typical regional groundwater f low systems in similar lithologies). 
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Figure 4.3: Baseline Groundwater Sampling Locations 
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Table 4.5: Major Groundwater Ions and Metals 
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4.3.1 Ground water 2015-2016 

In 2015, a more comprehensive network of  groundwater wells was installed.  

The regional groundwater monitoring network comprises eight locations: eight deep piezometers and 
four shallow piezometers as outlined in Table 4.6 and shown in Figure 4.1.  Quarterly monitoring of  the 

groundwater network commenced in 2016 with four rounds completed prior to the commencement of  
below water table mining in late 2016.  It is considered that these four rounds of  data are 
representative of  baseline conditions, as no impacts to groundwater f low have been observed as a 

result of  mining activities during this period of  monitoring.  

Table 4.6: Groundwater Monitoring Network 

Location Easting Northing Depth (m) Location Comment 

PQ01S 228788.200 6149364.768 25 South of quarry Dry 

PQ01D 228783.234 6149374.990 100 South of quarry Monitors water flowing towards pit 

PQ03 228287.593 6149608.358 100 South of quarry Monitors water flowing towards pit 

PQ04S 227607.030 6149950.634 15.7 West of quarry Shallow groundwater 

PQ04D 227625.617 6149946.868 103 West of quarry Flow of groundwater towards pit 

PQ05 227423.409 6149780.299 100 West of quarry Sentinel bore 

PQ06 227796.309 6150246.769 100 West of quarry Located adjacent to pit entry ramp 

PQ07 228654.336 6150385.320 101 North of quarry Regional water flow 

PQ08S 228941.804 6150143.768 30 North of quarry Dry 

PQ08D 228931.821 6150145.926 100 North of quarry Downgradient monitoring 

PQ09S 229132.282 6149729.457 66 East of quarry Shallow groundwater 

PQ09D 229120.479 6149710.338 100 East of quarry Downgradient monitoring 

 

All piezometers were installed into granitic bedrock that Boral quarries at Peppertree.  

Figure 4.4 depicts the deep groundwater f low in May 2016 which indicates that groundwater is f lowing 

towards the east.  Shallow groundwater appears to be localised and  perched with two of  the four 

shallow piezometers being dry since initial installation.  
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Figure 4.4: Groundwater Flow 
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Table 4.7 provides a statistical review of  the water level data f rom the 2016 monitoring rounds for each 

piezometer (excluding PQ01S and PQ08S which were both dry during the 2016 monitoring period). 

The majority of  the piezometers show relatively stable groundwater levels as evidenced by the low 

standard deviations. 

Table 4.7: 2016 Groundwater Level Statistics 

Location Maximum SWL  
(m AHD) 

Minimum SWL  
(m AHD) 

Average SWL 
(m AHD) 

Standard Deviation 

PQ01D 574.05 576.19 574.66 1.38 

PQ03D 570.92 576.90 573.18 2.29 

PQ04S 590.22 590.69 590.48 0.17 

PQ04D 584.05 585.94 585.02 0.66 

PQ05D 591.83 592.15 591.95 0.13 

PQ06D 568.01 580.69 577.03 5.22 

PQ07D 572.66 574.51 573.99 0.34 

PQ08D 575.27 575.86 575.54 0.24 

PQ09S 574.98 575.22 575.09 0.10 

PQ09D 575.96 576.27 576.06 0.13 

Water quality samples were collected during each quarterly monitoring event in 2016.  Field 

parameters were collected and samples sent to the laboratory for analysis of  major cations and 

anions, nutrients and a suite of  organic analytes (oil and grease, po lycyclic aromatic hydrocarbons, 

total recoverable hydrocarbons and volatile aromatic hydrocarbons i.e. BTEX).  

Table 4.8 provides the statistical analysis of  the f ield chemistry data for the 2016 groundwater 

monitoring period. The results for pH, electrical conductivity (EC) and dissolved oxygen (DO) are 

presented. 

Table 4.8: Field Chemistry Statistics 

Location Parameter Maximum Minimum Average Standard Deviation 

PQ01D 

pH 11.78 9.10 10.44 1.30 

EC 4,318 3,560 4,043 332 

DO 3.8 0.6 1.36 0.60 

PQ03D 

pH 12.87 12.55 12.67 0.15 

EC 5,770 4,208 4,679 731 

DO 2.73 0.85 1.66 0.78 

PQ04S 

pH 7.91 7.01 7.41 0.45 

EC 4,535 2,520 3,077 973 

DO 4.06 1.73 2.49 1.06 

PQ04D 

pH 8.49 6.24 7.46 1.14 

EC 1,187 1,040 1,094 81 

DO 6.01 2.78 4.64 1.67 

PQ05D pH 8.04 7.11 7.68 0.41 
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Location Parameter Maximum Minimum Average Standard Deviation 

EC 1,917 1,655 1,761 121 

DO 1.78 0.25 0.84 0.66 

PQ06D 

pH 12.63 12.25 12.42 0.16 

EC 3,730 3,257 3,429 207 

DO 1.49 0.61 1.10 0.45 

PQ07D 

pH 12.48 11.9 12.16 0.30 

EC 4,070 1,777 2,579 1,017 

DO 2.82 0.77 1.85 0.90 

PQ08D 

pH 7.64 7.08 7.33 0.24 

EC 3,718 2,720 3,051 457 

DO 5.97 0.8 2.85 2.38 

PQ09S 

pH 7.97 7.03 7.37 0.41 

EC 3,596 1,902 2,719 6,93 

DO 4.76 1.71 3.21 1.29 

PQ09D 

pH 8.39 7.22 7.59 0.54 

EC 1,734 1,473 1,623 118 

DO 7.9 0.96 2.92 3.33 

Notes: Units - EC is in µs/cm / DO is in mg/L 

The following observations can be made: 

• pH is slightly alkaline to highly alkaline across the site with pH over 10.00 common (PQ01D, 

PQ03D, PQ06D and PQ07D).  The elevated pH is considered to be due to natural water-rock 

interactions associated with weathering granitic rock prof iles.  

• Electrical conductivity ranges f rom brackish to saline with concentrations generally between 

1,000 µs/cm and 6,000 µs/cm. 

• Average dissolved oxygen has typically ranged f rom around 1 to 5 mg/L.  Dissolved oxygen 

levels have become more stable as the monitoring program has matured. 

Table 4.9 provides a statistical assessment of  key parameters f rom the laboratory analysis. This 

dataset was utilised to develop the trigger levels presented in Section 7.  Figure 4.5 presents a piper 

diagram of  laboratory results f rom May 2016. The key f indings f rom the interpretation of  the laboratory 

analysis f rom 2016 were: 

• Due to poor yields, development of  the bores was dif ficult.  As a result, early monitoring 

rounds had multiple detections of  organic analytes which were identif ied as likely being 

associated with drilling and piezometer installation activities.  Concentrations reduced over the 

course of  2016 with the November 2016 monitoring round showing no detectable 

concentrations of  petroleum hydrocarbons and other organic analytes tested. 

• Nitrogen species (TKN, nitrate, nitrite, Total Nitrogen) were identif ied variably across the site 

up to approximately 5 mg/L and has been interpreted to be associated with the farming 

activities present currently and historically on site as well as to the west and south of  the 

Quarry. 

• Total Phosphorous is also slightly elevated across the site (up to 1 mg/L) for the same 

reasons as for the nitrogen species. 
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• The piper diagram (Figure 4.5) indicates that groundwater is dominated by chloride along with 

bicarbonate and carbonate (pH dependent with carbonate present as pH rises).  

• The cations are less dominated by one ion with a trend towards sodium/potassium being 

dominant. 

• The anions are also not dominated by one ion although there is a slight t rend towards 

chloride. 

• The presence of  sodium and chloride indicate a likely rainwater source with potassium and 

alkalinity being impacted upon by water-rock interactions, particularly where active weathering 

is occurring. 
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Table 4.9: Key Laboratory Analytes Statistical Assessment 

Bore  TDS Alkalinity Sulfate Chloride Calcium Magnesium Sodium Potassium Fluoride Nitrite + 
Nitrate 

TKN Total N Total P 

PQ01D Maximum 3180 459 83 1290 320 300 363 124 0.2 4.43 0.7 4.7 0.27 

 Minimum 2040 104 70 1010 87 1 323 9 0.1 0.14 0.3 0.5 0.01 

 Average 2615 314 78 1155 216 189 340 46 0.15 1.29 0.5 1.75 0.1 

PQ03D Maximum 1740 1230 15 214 216 1 201 404 0.4 0.05 1.5 1.5 0.22 

 Minimum 1140 719 4 179 83 1 197 239 0.3 0.01 1 1 0.01 

 Average 1383 929 12 198 149 1 199 318 0.38 0.023 1.33 1.35 0.07 

PQ04S Maximum 2320 568 66 968 90 92 640 5 1 1.64 0.8 2.4 0.6 

 Minimum 1250 438 5 596 72 57 398 3 0.6 0.04 0.3 0.6 0.04 

 Average 1688 505 36 691 84 69 480 4 0.8 0.81 0.55 1.4 0.29 

PQ04D Maximum 694 97 30 335 39 20 191 8 1.7 0.21 0.2 0.3 0.02 

 Minimum 551 80 29 312 36 18 165 2 1.5 0.02 0.1 0.1 0.01 

 Average 639 91 30 327 37 19 180 6 1.63 0.12 0.13 0.2 0.013 

PQ05D Maximum 1260 650 1 381 145 48 260 9 0.3 0.04 1.5 1.5 1 

 Minimum 1080 518 1 348 133 42 237 7 0.2 0.01 0.3 0.3 0.03 

 Average 1178 587 1 369 139 45 249 7.5 0.25 0.018 0.73 0.73 0.33 

PQ06D Maximum 1590 547 228 210 69 1 260 246 0.6 0.03 1.7 1.7 0.11 

 Minimum 1030 480 182 190 28 1 253 224 0.5 0.01 1.1 1.1 0.02 

 Average 1310 501 201 201 53 1 257 233 0.58 0.015 1.48 1.48 0.05 

PQ07D Maximum 1480 641 236 326 287 1 168 137 0.2 0.05 0.6 0.6 0.06 

 Minimum 845 204 134 302 110 1 142 92 0.1 0.01 0.4 0.4 0.01 

 Average 1120 346 175 315 178 1 156 108 0.18 0.03 0.55 0.55 0.035 

PQ08D Maximum 2160 428 60 798 258 177 145 6 0.2 0.06 0.1 0.1 0.15 
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Bore  TDS Alkalinity Sulfate Chloride Calcium Magnesium Sodium Potassium Fluoride Nitrite + 
Nitrate 

TKN Total N Total P 

 Minimum 2010 404 47 719 228 152 134 3 0.2 0.01 0.1 0.1 0.01 

 Average 2083 416 55 770 242 165 141 4 0.2 0.03 0.1 0.1 0.08 

PQ09S Maximum 1950 509 21 727 194 196 155 7 0.3 4.3 0.8 4.5 0.96 

 Minimum 1640 466 7 663 168 178 151 6 0.2 1.1 0.2 1.9 0.01 

 Average 1845 493 16 700 180 185 153 6.5 0.23 2.3 0.53 2.85 0.32 

PQ09D Maximum 1190 514 21 334 133 110 104 4 0.3 2.09 1.6 2.4 2.23 

 Minimum 944 489 9 309 113 96 97 3 0.2 0.01 0.1 0.1 0.03 

 Average 1051 502 18 326 123 102 102 3.75 0.25 0.53 0.55 1.08 0.62 

 

Notes: Units 

 EC is in µs/cm 

 All other analytes are in mg/L
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Figure 4.5 Piper Diagram of  Results
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4.3.2 Ground water 2017 – 2020 

A hydrogeological assessment based on data collected during quarterly monitoring events f rom 2017 

to 2021 has identif ied that maintaining the current groundwater well network is appropriate. However, 

a recommendation f rom the assessment is the PQ06D be moved f rom its current location to the 

northern side of  the existing quarry. This new point would facilitate monitoring of  groundwater level 

and quality on the north, i.e. between Tangarang Creek and the project site. The well completion for 

the new location is not necessarily as deep. 

Two shallow wells have been dry since 2017 (PQ01S and PQ08S). It is recommended that these wells 

are replaced with adjusted screen depths to improve chance of  recovering water in the future.  

This work will procced in the later part of  2021. 

Collated water quality parameters 2017-2020 

Standing water levels remained stable in each of  the piezometers, with some f luctuati on due to 

inf requent rainfall events. PQ5 is identif ied as the sentinel water bore and shows very little f luctuation 

of  water level (Refer Figure 4.6) 

For clarity and brevity, data in this section are only included for parameters identif ied for ongoing 

triggers as identif ied in Section 7.3.  

Field measured water quality parameters requiring trigger values are summarised in Table 4.10. 

Laboratory nutrients measurements are summarised in Table 4.11. Data are summarised as median 

values with 5th and 95th percentiles. Lower and upper percentile values are included as both low and 

high values can indicate a change in water quality.  

The data for deep wells f rom 2017 to 2020 indicate that groundwater in wells PQ03D, PQ06D have 

very high pH (pH > 11) and relatively high conductivity (> 3000 μS/cm). PQ04D, PQ05D, PQ08D, 

PQ09D, Pit Sump and Main Dam generally display a pattern of  neutral to slightly alkaline water (pH 7 

to 9), with relatively lower EC, typically < 3000 μS/cm, but EC was quite variable and higher values 

occur periodically in some wells. Groundwater in PQ01D is somewhat between the other two groups 

with relatively high pH (typically 8 to 10) and EC (> 3000 μS/cm). Groundwater in PQ07D was 

consistent with the very alkaline wells PQ03D, PQ06D until February 2019, when the water 

transitioned to lower pH values consistent with the other wells.  

 

The shallow wells PQ04S and PQ09S display a pattern of  neutral to slightly alkaline water (pH 7 to 9). 

Conductivity in these wells was variable with initially high EC (> 3000 μS/cm) transitioning to lower EC 

f rom about October 2017.  

 

Median salinity (EC) values since 2017 are generally consistent with those reported in the April 2017 

WMP (Table 4.8). The pH values are somewhat dif ferent for three of  the wells, PQ03D and PQ07D 

having pH higher than the earlier data, and PQ05D being lower. However, none of  the data for EC or 

pH indicate a trend of  degrading water quality, suggesting the ongoing data are useful for recalculating 

trigger values.  

 

Qualitatively the pattern of  pH was very similar for the 2017 – 2020 data to the data summarised in the 

WMP Table 4.8: Field chemistry statistics with highly elevated pH in wells PQ01D, PQ03D and PQ06D 

and the earlier data (2017) f rom PQ07D. The other wells summarised in the WMP were slightly 

alkaline in pH, consistent with the 2017 – 2020 data.  

 

The general pattern of  dif ferences in EC between wells was very similar in the 2017 – 2020 data 

compared to the WMP data (Table 4.8: Field Chemistry Statistics), however average ECs in the WMP 
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data were typically somewhat higher than the medians f rom the 2017 – 2020 data, especially for the 

more saline wells.  

 

Overall, the f ield measured data demonstrate general consistency between earlier and more recent 

data. This supports a conclusion that general water quality parameters have not changed materially 

during this period of  quarry operations, except for PQ07D.  

 

It is possible that f reshwater f rom Tangarang Creek is seeping to groundwater and inf luencing PQ07D, 

particularly following higher than average rainfall since the end of  drought conditions in early 2020.  

 

Nutrients  

Total nitrogen (TN) concentrations vary signif icantly between wells. Consistently lower TN 

concentrations (< 1 mg/L) occur in PQ04D, PQ05D, PQ08D and PQ09D. Slightly elevated TN (<2 

mg/L) has been measured in PQ03D, PQ04S, PQ06D, PQ07D and in surface water in the Main Dam. 

Signif icantly elevated TN concentrations (up to 9 mg/L) have been measured in PQ01D and PQ09S 

with much higher values reported in surface water at Pit Sump (up to 30 mg/L).  

 

Where measured TN concentrations are not elevated, total Kjeldahl nitrogen (TKN) accounts for much 

of  the TN. TKN is the measured sum of  ammonia and organic nitrogen. As ammonia has not been 

measured, the proportion of  organic nitrogen to ammonia cannot be calculated. Where measured TN 

concentrations are elevated, inorganic nitrogen (nitrate and nitrite) comprise a higher proportion of  the 

total nitrogen. TN in the Pit Sump is almost entirely dominated by inorganic nitrogen. As noted in the 

2017 WMP, of f -site agriculture may be responsible for the higher nitrogen values in groundwater. This 

is consistent with evidence in the literature that elevated nitrogen in the absence of  elevated 

phosphorus can be a result of  applying animal faecal waste for fertiliser. However, the sites impacted 

with higher TN are not so obviously impacted by the farm sites to the west. A lso, the fact most TN in 

the surface water samples f rom the pit sump is inorganic, suggests a source of  inorganic nitrogen may 

exist more directly related to the quarry.  

 

Total nitrogen concentrations are higher in some wells in 2017 – 2020 compared to the WMP dataset 

(WMP, Table 4.9: Key Laboratory Analytes Statistical Assessment). Therefore, a more quantitative 

comparison of  the data was undertaken. Average concentrations of  TN, nitrate+nitrite and TKN for 

2017-2018 were within an order of  magnitude of  the WMP dataset except PQ07D. Average TN in this 

well was 119 times greater in the more recent data and whereas the earlier data for TN were 

dominated by TKN (100%), the more recent data for this well were dominated by nitrate+nitrite (117%, 

noting the result > 100% may be explained by the analytical error). This suggests a step change in the 

nutrient status of  that well. Despite the increase, the median (0.85 mg/L) and average (3.57 mg/L) TN 

concentrations in PQ07D were within the range of  TN values for other wells at the site and suggest a 

change at that well, rather than a change in overall groundwater quality  

Similar or lower concentrations of  reactive phosphorus (RP) were reported in 2017 – 2020 compared 

to the WMP dataset, suggesting the dataset can be applied to updating the trigger values. 
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Figure 4.6: Ground water standing levels 

 

Table 4.10: General Groundwater Quality Parameters, 2017 – 2020 

 

Well ID EC (uS/cm) 

Median 

EC (uS/cm) 

5th%ile 

 

EC (uS/cm) 

95th%ile 

pH 

Median 

pH 

5th%ile 

 

pH 

95th%ile 

PQ01D 3280 2160 4210 8.7 8 10 

PQ03D 2630 715 3920 12.3 11.5 12.7 

PQ04S 2630 2020 4350 8.1 7.1 8.9 

PQ04D 1230 670 1470 8.5 7.9 9.9 

PQ05 1610 1440 1840 7.9 7.1 9.1 

PQ06 2920 2310 4310 12.2 11.5 12.6 

PQ07 1220 420 1640 10.5 7.9 12.2 

PQ08D 2650 1640 3670 7.6 6.8 8.2 

PQ09S 1550 1370 1780 8 7.1 8.7 

PQ09D 2430 1920 3710 7.4 6.8 8.1 

whited text indicates decommissioned or inactive wells 
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Table 4.11: Groundwater nutrient concentrations 2017 – 2020 

 

Well ID TN 

Median 

TN 

5th%ile 

 

TN 

95th%ile 

NOx 

Median 

NOx 

5th%ile 

 

NOx 

95th%ile 

TKN 

Median 

TKN 

5th%ile 

 

TKN 

95th%ile 

RP 

Median 

RP 

5th%ile 

 

RP 

95th%ile 

PQ01D 3.5 1.7 5.6 3.05 0.96 3.61 0.5 0.3 2.2 0.06 0.01 0.96 

PQ03D 1.3 1.15 2.12 0.02 0.02 0.21 1.3 1.15 1.96 0.04 0.01 0.14 

PQ04S 0.58 0.2 1.55 0.09 0.02 0.45 0.5 0.2 1.48 0.07 0.02 0.23 

PQ04D 0.6 0.34 0.6 0.37 0.26 0.46 0.2 0.13 0.2 0.02 0.01 0.13 

PQ05 0.45 0.27 0.83 0.03 0.01 0.24 0.45 0.23 0.69 0.06 0.01 0.19 

PQ06 1.7 0.96 2.06 0.04 0.03 0.05 1.7 0.86 2.06 0.02 0.01 0.05 

PQ07 0.85 0.4 14.7 0.07 0.02 15.5 0.6 0.32 1.6 0.02 0.02 1.1 

PQ08D 0.25 0.1 1.73 0.08 0.02 0.25 0.3 0.12 1.72 0.02 0.01 0.03 

PQ09S 6.95 3.14 8.18 6.35 3.2 7.01 0.9 0.3 1.8 0.17 0.02 1.74 

PQ09D 0.3 0.1 0.39 0.03 0.01 0.09 0.25 0.1 0.39 0.04 0.01 0.27 

All concentrations in mg/L. ANZG default value included for reference. TN = total nitrogen. NOx = nitrate + nitrite. TKN = to tal Kjehldahl nitrogen. 

RP = reactive phosphorus 
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5 WATER MANAGEMENT SYSTEM 

5.1 RESPONSIBILITY FOR IMPLEMENTATION 

The Quarry Manager carries ultimate responsibility for the implementation of  this WMP and providing 

the necessary resources as required. As such, the Surface Water Management system will be 

constructed in accordance with the plan shown on Figure 5.3 of this plan and in Appendix 4 of the Approval. 

The site Environmental Of f icer is responsible for carrying out and/or coordinating the monitoring and 

reporting requirements of  this plan.  

Operations personnel (Quarry Supervisors) are responsible f or responding to adverse site water 

quality conditions and adjusting quarry operations as appropriate to minimise impacts on the 

environment. Other site personnel are responsible for reporting adverse site water quality conditions 

and reporting them to the shif t Supervisor. 

The Production Manager, Superintendents and Pit Supervisor are responsible for the maintenance of  

the water management system inf rastructure. 

5.2 POTENTIAL IMPACTS 

5.2.1 Surface water flows 

Potential impacts on surface water f lows are primarily associated with disturbed operational areas. 

The steeper slopes of  the emplacements areas (compared to the original topography) may lead to 

increased rates of  runof f  compared to the existing conditions.  Sediment basins are designed to 

moderate this increase in runof f  by capturing stormwater f rom emplacement areas before overf lowing 

to being pumped to the quarry pit or Dam 1.   

Under normal operating conditions, water f rom the sediment basins would be transferred to either the 

Limestone Mine (as outlined in Mod 4 and 5) or Peppertree Quarry’s Main dam or pit.  

Basins N1, N3 and P1 and areas associated with the Southern Overburden (mod 4) would overf low 

(during rainfall events greater than the design event) to either the Limestone Mine or Quarry pit. 

Sediment basin N2 would overf low to a tributary of  Tangarang Creek, which discharges to Dam 1. 

Basin P2 would overf low to Dam 1. 

Under Modif ication 5, N2 would overf low to a tributary of  Tangarang Creek in high rainfall events, 

approximately 1 to 2 times per year. Therefore, during high rainfall events, there may be a slight 

increase in f lows in Tangarang Creek and a slight reduction in runof f  to the Limestone Mine compared 

to existing conditions. However, as Tangarang Creek discharges to Dam 1, which is part of  the Quarry 

water management system, no impacts are likely to be experienced by downstream users. Other 

sediment basins associated with the SOE, potentially overf low of fsite during rainfall events greater 

than the design event, however pumps in place during such rainfall events minimise any potential for 

overf lows. 

In summary, only a redistribution of  f low would occur compared with existing conditions . 

5.2.2 Surface water quality 

Exposed surfaces on emplacement areas, operational areas and haul roads have the potential to 

generate sediments during rainfall events that without suitable controls could f low into local 

waterways. 
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Diversion drains and sediment basins would be constructed and operated in accordance with the 

requirements of  Managing Urban Stormwater. Relatively few overf low events (1 to 4 times per year) 

would be expected each year on average. Overf lows f rom the basins would be contained within either 

the Quarry or Limestone Mine water management systems and no overf low f rom the basins would 

discharge directly to the environment, except during rainfall events greater than the design event, of  

the sediment dams. The potential for overf lows are minimised through the management of  water 

levels via pumping during rain events. 

Discharges f rom Dam 1, into the receiving environment, may occur af ter heavy rainfall, when 

signif icant runof f  and dilution can be expected f rom other parts of  the landscape.  

 

5.3 SURFACE WATER MANAGEMENT 

5.3.1 Overview 

The water management system is based on capturing and reusing stormwater runof f  for use in the 

quarry processes, dust suppression and environmental controls .  Figure 5.1 contains a schematic of  

the site surface water management system. 

The water management system is implemented in order to minimise/mitigate impacts to the f low and 

quality of  the surrounding surface water and groundwater environment.  This system is based on the 

following approach: 

• diversion of  clean water runof f  away f rom site activities; 

• containment of  potentially contaminating activities within sealed and bunded areas and the 

inclusion of  interceptor systems and spill kits to contain contamination 

• appropriate storage of  potentially contaminating substances;  

• stabilising emplacement areas as quickly as possible to prevent erosion; 

• providing specif ic erosion and sediment control systems immediately downstream of  

emplacement areas; 

• retention and treatment of  “dirty water” to prevent sediment laden or contaminated runof f  

leaving the site; 

• capturing and reusing stormwater runof f  for use in the quarry processes, dust suppression and 

irrigation to establish vegetation on emplacement areas 

• monitoring emplacement areas to minimise the development of  sediment laden runof f ; 

• recycling and treatment of  all water used in quarrying activit ies to minimise demand for top-up 

water f rom the clean water dams and to minimise the f low of  dirty water to the Pit storage;  

• release of  environmental f lows, equivalent to a minimum of  10% of  average daily f lows, to 

mimic natural f low patterns; and  

• monitoring of  surface water and groundwater quality and quantity to conf irm the ef f iciency of 

the proposed water management system and to ensure there are no detrimental impacts upon 

groundwater systems or surface receiving waters.   

 

Reviews of  the water management system are undertaken following rain events, and in response to 

changes to the pit arrangements or operations within the crushing and screening process. This allows 

improvements to be continually made in the management and use of  water.  
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5.3.1.1 Segregation of Stormwater  

Stormwater runof f  f rom clean, non-operational areas (i.e. undisturbed land) will be directed away f rom 

water f lows interacting with potentially dirty operational areas (i.e. areas of  the site where spills and/or 

leaks may occur— workshops, wash bays, chemical storage facilities, refuelling facilities etc) by use of  

controls such as:  

• Site contouring  

• diversion trenches  

• roof  guttering 

• rainwater pipes  

• drains  

Segregated, clean stormwater can then be discharged directly of f  site while dirty stormwater will be 

contained, treated and, if  necessary,  tested for compliance with the relevant water quality criteria  

before it can be discharged of f site.  

‘Clean’ runof f  f rom undisturbed areas will be diverted around operational areas where practical.  This 

reduces the risk of  f looding in the pit as well as the potential for clean runof f  to be impacted by quarry 

activities.  Diversion of  clean water is af fected by diversion drains, contour drains and, where 

necessary, bunds, levees, weirs and pipe culverts.  Clean water will be diverted to the main water 

storage dam for subsequent reuse wherever possible. 

‘Dirty’ water runof f  f rom disturbed areas that is associated with the transport of  sediment (interacting 

with overburden emplacements, haul roads and the processing plant area) is directed to sediment 

basins and then directed into Dam K or Dam 1 via pumping or gravity f low, through a constructed 

bioswale. 

Excess water f rom Dam K is discharged into Dam No. 1, when necessary. 

A permanent drainage network is in place to manage clean and dirty water f lows. Diversion drains 

have a capacity to convey critical f lows of  at least a 1 in 20-year average recurrence interval (ARI) 

storm event, and up to a 1 in 100-year ARI event in critical locations 

5.3.1.2 Use of Recycled Water  

Where possible, measures will be implemented to allow for conservation of  potable water (i.e. drinking 

water) resources through recycling or reuse of  water for activities such as truck washing or dust 

suppression etc.  The site’s water supply is generally provided f rom Dam No. 1, located on Tangarang 

Creek.  The water supply dam captures water prior to being reused on the site or released to 

Tangarang Creek as environmental f low. 

Demand on water resources can be reduced through:  

• site water balance assessment and minimisation programs  

• capturing and harvesting of  stormwater for on site reuse  

• recycling and reuse of  processed water  

• treatment and reuse of  wastewater  

5.3.1.3 Control and Monitoring of Offsite Discharges  

Potentially dirty water is directed and captured in appropriate on site storage facilities (i.e. tanks and 

dams) for treatment (if  necessary) and on site reuse (where possible).  
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A water sampling and testing program is in place to meet relevant regulatory requirements associated 

with of fsite discharges. (Refer Section 7.1.2  and 7.1.3) 

Appropriate management and monitoring of  volume levels within water storage devices will be carried 

out. This is to minimise the potential for uncontrolled of f site discharges due to overf lows and heavy 

rainfall events. 

A protocol for the inspection and pumping of  ponds prior to forecasted extreme rainfall events is in 

place. Refer section 5.7. 
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Figure 5.1: Flow Diagram of  Water Management System 
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5.3.2 Site Sub-Catchments 

The site is subdivided into twelve sub catchment areas, four of  which are clean water catchments 

where water is diverted around the site and the remainder are dirty water catchments.  The locations 

of  the dams and associated catchments are shown in Figure 5.2 and 5.3 with details of  each provided 

in Table 5.1. 

A number of  catchments within the site drain to the quarry pit, Dam K and Dam 1 f rom where water is 

either used for dust suppression purposes, reused in operations or discharged to Tangarang Dam for 

discharge as environmental f lows.  Other catchments within the quarry drain to a series of  small 

sediment dams, mainly located on the outer edge of  the northern noise bund or the eastern side of  the 

Eastern Overburden Emplacement.  In large storm events these dams drain directly to either 

Tangarang Creek or Barbers Creek. 

Table 5.1: Site Drainage Sub-Catchments 

Catchment  Area (ha) % 

disturbed 

Land usage Water Management 

Dirty Water Catchments 

Processing area (1) 13.98 100 Crushing and 
processing plant 
with rock storage 

Graded to boundary drains discharging to 
Dam K with overflow to Dam 1. Boundary 
drains are rock lined. 

Pit floor (2) 34.87 100 Quarry extraction 
area with some 

rock storage 

Internal sumps with pumps with fixed 
permanent pipe to Dam K and Main dam 

Eastern 

Overburden 
emplacement 

(3) 

13.97 100 weathered 

granidiorite 
engineered 
emplacements 

Top of overburden graded to drain via a large 

rubble drain into pit area for reuse. Western 
slope drains to previously striped area 
adjacent to pit. Eastern slope drains to the 

OVERBURDEN east dam. This dam is 
pumped to the Shotcrete dam, which in turn is 
pumped back into the farm dam and is used 
as a water cart supply.   

farm office (4) 17.08 80 Workshop for HME, 
office and area of 

future stripping 
campaign 

Overground flow and drains to the stripped 
area adjacent to the pit  

Train load out (5) 971 (m2) 100 Rail operations with 
rock storage 

Gravity drainage to sediment pit to allow 
sediment to be collected as well as drainage 
to grass swale at the head of Dam 1 

Workshop (6) 1.57 100 Servicing of HME 
and equipment with 
carpark and 

storage  

Drains to boundary rock lined drain to Dam K.  
Oily water areas drain to oil separator and 
reused oil tank, with clean water overflow to 

boundary drain 

Turkeys nest – this 

catchment is now 
part of 2 due to the 
extension of the pit 

(previously 
catchment 7) 

nil 100 Stripped area  Drainage from farmland and disturbed area 

drain to the pit.  
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Catchment  Area (ha) % 

disturbed 

Land usage Water Management 

Southern 

overburden 
emplacement 

(11 – A, B, C, D E & 
F) 

Refer figure 5.3 

 

12.8 

100 weathered 

granidiorite 
engineered 
emplacements 

This overburden has a number of catchments. 

Catchment A drains to the east to the 
shotcrete dam which is pumped to the internal 
farm dam on the west of the Overburden. 
Catchment B drains to the Burtons dam with 

Catchment C draining to both the TRN dam 
and the southern OVERBURDEN point dam. 
Catchment D and E drain to internal sediment 

dams before discharging into the Marulan 
south limestone pit. Catchment F drains to the 
internal farm dam. 

Western 
overburden (8) 

Refer figure 5.4 

16.99 100 weathered 
granidiorite 
engineered 

emplacements 

Water collected in diversion drain and directed 
to the head waters of Dam 1. West 
OVERBURDEN dam in place for sediment 

and flow control. Additional water controls are 
to be installed to manage stormwater runoff as 
the overburden area extends to the east. 

These are part of the Mod 5 works for 
additional dirty water management 

Clean Water Catchments 

Noise bund (9) 12.2 Revegetated Noise bunds Clean water runoff collected in remaining 

sediment ponds from construction of the bund. 
OVERBURDEN North dam pumped to 
OVERBURDEN east dam. All others 
evaporate between rain events or overflow in 

excessive storms. 

Habitat 

management area 
(10) 

28.72 Revegetated Protected Surface water runoff only occurs during storm 

events to dam 1 and Tangarang Creek 

     

Southern parkland 

(12) 

11.17 nil Open grassland Clean water is captured by a diversion drain 

and discharged to the road drainage. 
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Figure 5.2: Location of Site Dams and Catchments 
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Figure 5.3: Location of Site Dams and Catchments – Southern Overburden Emplacement 

 

5.3.3 Dams and Sediment Basins 

There are a total of  17 dams/sediments basins located within the site as shown in Figure 5.2. and 5.3, 

with 5 additional dams to be installed as per Modif ication 5 and shown in Figure 5.4.  

Information about the operation of  the dams is summarised in Table 5.2.  Sediment dams constructed 

as described in the initial EA have been sized to capture f low f rom a 100 year ARI 24 hour rainfall 

event in accordance with CoA B32.  Most of  these dams now capture clean water f rom the 

rehabilitated noise bund. 

Other dams associated with Modif ication 4 and 5 have been sized as per the Blue Book, to capture 

the 95th percentile f ive day rainfall including a 50% allowance for sediment storage (refer section 5.3) 

When f low in excess of  this volume occurs, the sediment dams are designed to overf low. The 

sediment dams, however are managed such that they are emptied, within 5 days of  the storm event.   

Pumping of  water f rom the dams also occurs during rain events to minimise the potential for any 

overf low of fsite. 
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The main water supply dam (Dam 1) is located within Tangarang Creek.  It provides water to meet the 

quarry’s operational water supply.  Water f rom Dam 1 is reused via a pump and f ixed pipe line.  Dam 1 

receives inf low f rom the quarry operations as well as overf low f rom the surrounding farm dams via the 

three tributaries of  Tangarang Creek which enter the site.  The dam wall is constructed such that there 

is an underf low which provides the required 10% environmental f low to Tangarang Creek.  

Three new sediment dams, N1, N2 and N3 will be constructed prior to the emplacement of  material for 

the SWOE. These dams are shown on Figure 5.4 in association with each of  the relevant catchments.  

Two new dams (P1 and P2) are to be constructed in association with the WOE. These 2 dams will 

manage water in this area as the emplacement extends to the east. These dams and the catchments 

are shown in Figure 5.4. 

 

Table 5.2: Site Dam Details 

Name Estimated Dam 
area (m2) 

Estimated 
volume (m3) 

Associated 
Catchments 

Comments 

Dam 1  112 ML 1,2,5,6, 
8,10  

Main water supply dam for the site 

Dam wall height is 7 m AHD 

In pit sump 4 12 2,4,7,12 Collects water in pit 

Dam K 2331 9324 1, 2, 6,  Receives water from the pit and processing 
areas. Discharges to main dam. Used for 

water tanker. Arrangements being made to 
supply plant operations in preference to Dam 
1 

OB east dam 899 2697 3 Sed dam receiving runoff from eastern face of 
the OB. Drains to the east to the shotcrete 

dam which is pumped to the internal farm 
dam on the west of the Overburden.. Spillway 
in place and 2 small sediment traps in case of 
intense storm overflows 

OB north 
Dam (X) 

1913 5739 9 Sed dam receiving runoff from small north 
portion of OB. Pumped to OB dam east (see 

above) 

OB south 

dam 

   No longer in place. This dam was removed as 

part of the overburden campaign with water 
now directed to the farm dam. 

Turkeys nest    No longer in place. This dam was removed as 
part of the overburden campaign with water 
now directed to the pit. 

Heritage dam    No longer in place. This dam was removed as 
part of the overburden campaign with water 
now directed to the pit. 

OB west dam 354 354 8 Small dam collecting runoff from clean water 
diversion drain at WOE 

Haul road 
dam 

. . . No longer in place. This dam was removed as 
part of the overburden campaign with water 

now directed to the pit. 
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Name Estimated Dam 

area (m2) 

Estimated 

volume (m3) 

Associated 

Catchments 

Comments 

Dam W1 459 1377 9 Installed during construction to collect runoff 

from noise bund. Runoff now clean due to 
revegetation 

Dam W2 459 1377 9 Installed during construction to collect runoff 

from noise bund. Runoff now clean due to 
revegetation 

Dam W 180 540 9 Installed during construction to collect runoff 
from noise bund.  Runoff now clean due to 
revegetation.  Geofab installed on the face of 

the dam wall initially to ensure clean water 
discharge 

Dam V 720 2160 9 Installed during construction to collect runoff 
from noise bund. Runoff now clean due to 
revegetation 

Dam V1 459 1377 9 Installed during construction to collect runoff 
from noise bund. Runoff now clean due to 
revegetation 

Dam U 437 1377 9 Installed during construction to collect runoff 
from noise bund.  Runoff now clean due to 

revegetation 

SOE Dam A 

(shotcrete 
dam) 

400 0.8 11A Collects runoff from Catchment A of the 

southern overburden. Water is pumped to the 
internal farm dam. 

SOE Dam B 

(Burtons 
Dam) 

600 1.8 11B, C Collects runoff from Catchment Band C of the 

southern overburden. Water is pumped to the 
internal farm dam. 

SOE Dam C 
(TRN Dam) 

280 0.6 11C Collects runoff from Catchment C of the 
southern overburden. Water is pumped to the 
internal farm dam. 

SOE point 
dam 

 1410 11C, D This small sediment dam is installed in the 
footprint of the SOE to capture runoff from 

catchment C and D. Collected water is 
discharged in to the drainage system to the 
Marulan south Limestone operations.  

Farm dam varies fluctuates 11F, 9 This dam is a large depression in an 
undisturbed paddock adjacent to the SOE. It 
is not a formalised dam and has no 

formalised infrastructure.  It is a closed 
system with no overflow. This dam collects 
pumped water from the SOE dams. Water is 

reused for water cart.  

P1 WOE  2.1 8 P1 will collect water from the eastern batters 

of the WOE and the proposed shared road 
sales stockpile area and discharge to the pit 

P2 WOE  5.8 8 P2 will collect water from the WOE before 

overflowing to the bioswale and Dam 1 

N1 SWOE  12.7 1A N1 collects water from middle portion of  the 

SWOE and discharges to the Kiln dam for 
reuse (part of the Limestone Mine water 
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Name Estimated Dam 

area (m2) 

Estimated 

volume (m3) 

Associated 

Catchments 

Comments 

management system) 

N2 SWOE  9.6 A N2 is located on the west of Marulan South 
Road. Water from the west of the SWOE will 
be pumped to this dam. N2 will overflow to 

Tangarang Creek or be pumped to the Kiln 
Dam 

N3 SWOE  2.6 C N3 collects water from the southern slopes of 
the SWOE and will discharge into the 
limestone pit 

 

5.3.4 Potable Water 

Potable water is used for toilet f lushing and hand-washing, dishwashing, showering and drinking. The 

site is not connected to a reticulated potable water supply and as such water is purchased and 

delivered to site by a water tanker.  Potable water is stored in a dedicated tank adjacent to the 

workshop and of f ice.  Certif icates to validate the quality of  the water are provided on request. Bottled 

water is provided for drinking. Initially it was proposed to install a package treatment plant to treat 

rainwater runof f  to drinking water standards. This was found not to be feasible and the provision of  

water via tanker a preferable option. Rainwater on the operating site is collected for use.  

5.3.5 Production Bore 

The site has access to a licensed production bore for up to 15ML per annum of  water, which was 

already in place prior to the quarry being established.  

Water was drawn f rom this bore inf requently during 2019. Approximately 0.296ML of  water was used 

for dust suppression purposes. The use of  the production well was discontinued as the recharge to the 

well was very slow due to the drought conditions.   

5.3.6 Waste Water Sewage Management  

Sewage is managed onsite via an Aerated Wastewater Treatment System (AWTS) with land 

application to an aboveground transpiration bed.   

An onsite wastewater report for the proposed ef fluent management system consistent with the 

requirements of  WaterNSW – “Developments in Sydney’s Drinking Water Catchment” – Water Quality 

Information Requirements, 2011 was prepared by Harris Environment Consulting in 2012 in 

accordance with the requirements of  CoA B30.  The report is provided in Appendix B.  The ef f luent 

management system was constructed in 2013 in accordance with this report.  Routine maintenance 

and review of  the system is undertaken in accordance with the requirements of  the wastewater report.  

A biocycle system is currently being investigated to replace the existing AWTS. A  wastewater report 

has been prepared. Tenders are being arranged and Council approval will be sought once the design 

is conf irmed. 

5.3.7 Reuse Process Water System 

Water for operational purposes is provided by a pump located on a f loating gantry at the eastern end 

of  Dam 1.  Water is delivered to the site via pipework underbored through the rail line embankment 

and routed throughout the site.  Two separate reticulated water systems for f iref ighting and process 

water are in place on site. 
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Site process water use is summarised in Table 5.3 and depicted in Figure 5.1. 

Table 5.3: Site Process Water Usage 

Area Operation Water application Frequency 

In pit 

LT160 (mobile crusher) 
Water sprays on feeder to suppress 
dust from feeding and initial crushing 
of materials.  

Water sprays are operational when 
the LT160 is in operation 

Raw material stockpiles 
Water cart to wet material if fines and 
dust are present. Not usually required 
once ”clean rock “ is being processed 

As required 

Overburden excavation  
Water cart used to suppress dust 
during excavation. Water sourced 

from nearest available dam.  

Usage determined on weather and 
work 

Vehicle movements 

Water cart used to suppress dust 

during vehicle movements. Water 
sourced from nearest available dam.  

Usage determined on weather and 

work 

Primary Surge stockpile 

Water is applied to materials at the 
base of CV199 (conveyor) as well as 
the head of CV199 where rock 
discharges to the surge stockpile. 

Water sprays are operational as 
required. This is dependent on the 
“dampness of the material being 
processed. 

Crushing and 

screening 

Crusher 

Water is applied to materials as it is 
discharged from the surge to the 

conveyors transporting the materials 
to the crusher. Cool fog misting 
sprays in place at CV transfer points. 

Water sprays are operational as 
required. This is dependent on the 

“dampness of the material being 
processed. 

Screening 
A water based dust suppressant 
(Polo Citrus) is applied to key parts of 

the screening process. 

Polo citrus is applied as required. 
This is dependent on the “dampness 

of the material being processed. 

Filler  
Water is applied to the filler dust as it 
is pugged to make the material easy 

to handle 

Operational at all times associated 
with the discharge of the filler dust 

Wash down 
Water is used for cleaning within in 

the operations.  

As required 

Train load out 

Loading of trains 

Application of 3% water to product to 

maintain moisture during travelling 
and minimise dust 

Every wagon during loading 

Wash down 
Water is used for cleaning of 
spillages  

As required 

Road and open 
area dust 

suppression 

Water cart 

Water is applied to the roads and 

open areas. 

Managed through the use of 

Weatherzone forecasting system and 
as required. 

Conveyor sprays 
Sprays located on the underside of 
conveyors parallel to roads to 
suppress dust 

As required 

Vehicle and 

equipment 
washing 

Car wash 
Light vehicle car wash for the use of 
staff 

Main use at change of shift 

Workshop 
Wash down bay in place to clean 
equipment and vehicles prior to 
maintenance 

There is limited use of the wash bay 
as minimal vehicles used on site. 
Possibly 3 times a week 

Tray decontamination Wash out of truck trays is required to Dependent on need to load train 
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Area Operation Water application Frequency 

ensure there is no cross 
contamination of materials when 

product is moved on the quarry. 

manually and stockpile of product 

Fire 
Management 

system 

Processing plant 
operations 

Fire fighting  Minimal – sometimes used for wash 
down 

 

5.4 SURFACE WATER MANAGEMENT FOR MODIFICATION 5 – 

SOUTH WESTERN OVERBURDEN EMPLACEMENT 

The South Western Overburden Emplacement (SWOE) is located to the south west of  the Peppertree 

quarry as shown in Figure 5.4.  The drainage arrangements for the SWOE will follow the same 

principles applied across the quarry. 

 

The SWOE drains, predominantly in a south-east direction towards the Marulan South Limestone 

Mine, with the exception of  a small area in the extreme north-west adjacent to Marulan South Road, 
which drains in a westerly direction under the road and into a tributary of  Tangarang Creek.  
 

The SWOE comprises three catchments, which will drain to three sediment basins as shown on Figure 

5.4. The sediment basins will be emptied as follows: 

• N1 will be a new sediment basin in the SWOE and will overf low or be pumped to the Kiln 

Dam, which is currently and will continued to be used as a water source as part of the 

Limestone Mine water management system. The kiln dam will also be reconf igured and 

enlarged during the construction of  the SWOE. 

• N2 is an existing dam which will be enlarged and will overf low to Tangarang Creek , via the 

Main Dam (Dam 1) or be pumped to the Kiln Dam. 

• N3 will be a new sediment basin adjacent to the southern access to the SWOE and will 

overf low to the natural drainage line that drains to the Limestone Mine pit. A sediment dam is 

currently in place at this location. 

Interim sediment and erosion controls are being designed for the early stages of  the emplacement .  

The sediment basins have been sized in accordance with the criteria for f ine and dispersive sediments 

in DECC’s (2008) Managing Urban Stormwater: Soils & Construction – Volume 2E: Mines and 

Quarries to capture the 95th percentile f ive day rainfall, including a 50% al lowance for sediment 

storage (Table 5.4) 

 

 

 

 

 

Table 5.4  SWOE sediment basin capacity requirements 
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Sediment Basin Catchment Catchment 

Area (ha) 

Settlement Zone 

(ML) 

Sediment Zone 

(ML) 

Required Volume 

(ML) 

N1 B 25 8.5 4.2 12.7 

N2 A 15 6.4 3.2 9.6 

N3 C 8 1.7 0.9 2.6 

The WOE comprises six catchments, as shown in Figure 5.4, with most of  the clean water catchments 

diverted around the proposed sediment basins. Some remaining clean water and the dirty water will 

f low into two sediment basins, with one basin (P1) having the ability to pump water to the Quarry pit 

sump as required and the other basin (P2) draining into Dam 1, via the bioswale. 

• Catchment 1 is upslope of  the WOE and will be a clean water catchment, with f lows diverted 

to the west to Dam 1. 

• Catchment 2 is upslope of  the WOE and will be a clean water catchment, with f lows directed 

under the emplacement into a channel to the north which will f low into sediment basin P2.  

• Catchment 3 comprises the north-west and western batters of  the WOE and will drain into 

sediment basin P2. 

• Catchment 4 comprises the southern batters of  the WOE and will drain under the WOE into 

the channel to the north and  then to sediment basin P2. 

• Catchment 5 comprises part of  the northern batter of  the WOE and will drain into the channel 

to the north and  then to sediment basin P2. 

• Catchment 6 comprises the eastern batters of  the WOE and the proposed shared road sales 

stockpile area and will drain to sediment basin P1. 

Sediment basin P1 has been sized for a 90th percentile f ive day rainfall event as it drains to the 

Quarry pit and sediment basin P2 has been sized for a 95th percentile f ive day rainfall event as it 

discharges to the ‘sensitive’ environment of  Dam 1 f rom where environmental f lows occur. The 

sediment basin sizes are summarised in Table 5.5. 

Table 5.5 WOE sediment basin capacity requirements 

Sediment Basin Catchment Catchment 

Area (ha) 

Settlement Zone 

(ML) 

Sediment Zone 

(ML) 

Required Volume 

(ML) 

P1 6 4.1 1.3 0.8 2.1 

P2 2,3,4,5, 10.9 4.6 1.2 5.8 

The sediment basins designed for the 95th percentile f ive-day rain fall may overf low one to two times 

per year and those designed for the 90th percentile rain fall may overf low three to four times per year. 

During rain fall greater than the design event, sediment basins N1, N3 and P1 will overf low to either 

the Quarry or Mine water management systems. Sediment basin P2 will overf low to Dam 1 and 

sediment basin N2 will overf low to a tributary of  Tangarang Creek, which will drain to Dam 1.  

Therefore, the Project could contribute f lows to Tangarang Creek once or twice a year. Dam 1 is 

located on Tangarang Creek.  Dam 1, overf lows into Tangarang Creek in extreme rain events only 

and no f looding or water quality impacts on downstream users are anticipated due to the impacts of  

heavy rainfall on the entire local receiving environment.  

The proposed dams will therefore maintain the current site performance standard with respect to water 

quality management and is observed to maintain NORB at downstream monitoring points f rom the 

quarry. 
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Detailed drawings of  the dams and sediment controls are being prepared prior to the construction of  

the SWOE. This will ensure the water management system meets the requirements of  the design and 

erosion and sediment controls such as scour protection is identif ied. 

All sediment controls including the dams will be installed prior to the construction of  the emplacement 

materials. 

 

 

Figure 5.4: South Western Overburden Emplacement Surface Water Management  
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5.5 SURFACE WATER MANAGEMENT FOR MODIFICATION 6 – DUST 

EXTRACTION SYSTEM 

Approval of  Modification 6 allows for the installation and operation of  2 dust extraction units 

“baghouses” on the main crusher and screen buildings to extract dust f rom these operations. 

The Dust extraction systems are located within the STQ operational plant areas and as such no 

additional stormwater controls are required. 

Stormwater runof f  f rom the STQ plant areas is collected by a perimeter drain to the south west of  the 

site and directs water to Dam K for reuse. 

5.6 SITE WATER BALANCE 

In accordance with the requirements of  CoA B34, a water balance analysis has been carried out for 

the Quarry based on the operational systems and water use.  The water use f igures are based 

predominantly on assessment of  usage and knowledge of  f low rates of  sprays and piping.  Water 

usage is generally not metered or recorded at individual locations.  The water balance is based on 

operational data collected during the 2018 - 2019 period.  

Table 5.6 shows typical inf lows to the Quarry with Table 5.7 showing demand. 

Table 5.6: Quarry Water Availability (2018 - 2019 data) 

Water Source Indicative annual water availability 

Dam 1 145 ML  

Production Bore 0.296 ML   (licence for 15ML but only used 0.296ML due to lack of 
Flow) 

Total water availability per annum 145.296ML 

Table 5.7 Quarry Water Demand and Discharge 

Area Operation Indicative annual water usage 

In pit LT160 Not determined separately 

Raw Material stockpiles Refer water cart 

Primary and Crushing 
(STQ) 

Conveyors & operations 78ML 

Train Load out Product moisture  50ML 

Road and open area dust 
suppression 

Water cart 43.8ML 

Fire suppression system   

Total water demand per 
annum 

 171.8ML 

Based on the estimates, the total non-potable annual water demand is estimated as 171.8ML.   

Water applied to the product leaving the site demanded approximately 50 ML per annum, with 1.5 to 

2% water addition to every loaded train wagon of  material. 
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The water carts are estimated to use approximately 43.8 ML per annum.  The carts source water f rom 

the sediment and out of  pit dams depending on the water volumes available af ter rain.  They do not 

use water f rom Dam 1.  

The quarry utilised 78 ML in the operations, pumped f rom Dam 1.  More water was applied into the 

processing of  the rock, for the management of  occupational health in relation to dust, with more 

cleaning by hose and water application also taking place.  

Due to drought conditions during 2018 – 2019 and no inf low into Dam 1 and sediment ponds for a 

lengthy period, water was purchased (approximately 46.7 ML) for use in operations and water carts.  

An environmental f low to Tangarang Creek, equivalent to 10% of  the average daily inf lows into the 

main dam is also required.  This f low is directly measured downstream of  Dam 1 with a f low meter.  

This was measured at 24 ML for the 2019 period. (refer Table 7.2 ) 

When water was scarce at the quarry, during the drought, operations ceased, until a supply was available.  

In light of this, a review of water supply and operational needs has been undertaken, to ensure a sufficient supply 

of water for all stages of the project.  

Additional smart metering is being installed on the water take from the Main Dam and Dam K to better understand 

water usage. This data will be reviewed to look at ways to minimise water usage. 

A licence for the use of groundwater from the pit has recently been obtained with groundwater modelling 

confirming volumes available. 

The design and operation of the pit is such, that a sump is being installed on a lower bench to where crushing 

operations are occurring. This sump, due to its location, will be able to retain water and be used as an in pit dam, 

for the collection of stormwater runoff. The design of having a lower level in pit sump will be included in forward pit 

planning. 

Alternative water sources are being investigated, with discussion being held with Local government as to the use 

of treated wastewater from nearby facilities. 

However, if water becomes scarce operations will be modified. This may include stopping operations until water is 

available or restricting crushing hours based on available water. Measures have also been implemented to 

minimise the water usage across the site. The installation of  the dust extraction units on the main 

crushing and screening buildings has reduced the cleaning requirements via hosing. The 

meteorological forecasting system is used to identify hot dry and windy days such that water 

application for dust suppression is restricted to the times that are critical and minimising the use of  

water. Misting and fogging sprays are used within operations to limit the amount of  water directly 

applied to the product.  

5.7 EXTREME RAINFALL EVENT MANAGEMENT 

An extreme rainfall event procedure, based on a commercially available weather forecasting 

dashboard, is used to predict meteorological conditions that may generate extreme dust and rain 

events at the project site.  The implementation of  the procedures enables Boral to proactively prepare 

for and manage extreme weather events.  Based on the level of  an alert, controls and contingencies 

for stormwater management are ef fectively and ef ficiently implemented.  Boral  has trained staf f  and 

developed procedures to take appropriate levels of  action based o n the dashboard predictions.   

The procedure for extreme rainfall event management is contained within a Trigger Action Response 

Plan (TARP) prepared for the site (refer Appendix C).  
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6 EROSION AND SEDIMENT CONTROL 

Exposed surfaces on emplacement areas, operational areas and haul roads have the potential to  

undergo erosion and generate sediments during rainfall events that without suitable controls could 

f low into local waterways.  

The steeper slopes of  the emplacements areas (compared to the original topography) in particular 

may lead to increased rates of  runof f  compared to the existing conditions.   

Erosion control, then becomes  the f irst line of  defence in managing surface water runof f  quality and 

alleviating pressure on the site sediment dams.  The erosion and sediment controls provided in this 

WMP comply with the requirements of  CoA B35 of  the Project Approval.  Design details for stormwater 

and sediment control structures for mine and quarry sites are provided in the Sections 5 and 6 of  

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

(Landcom, 2004) (the Blue Book).  Additional measures are outlined in Managing Urban Stormwater, 

Soils and Construction, Volume 2E Mines and Quarries  (DECC, 2008).  The design requirements 

presented in these documents have been adopted for site sediment control structures.   

The procedure for selecting erosion and sediment control measures provided in Appendix F of  Volume 

2E Mines and Quarries (DECC, 2008) will be implemented, where possible, for the selection of  the 

techniques to be used during construction and operation of  the Quarry.  The procedure is reproduced 

in Appendix D of  this WMP.  Specif ic approaches adopted for the site are discussed in the sections 

below. 

6.1 LAND DISTURBANCE 

Erosion and sediment control measures will be implemented prior to the disturbance of  any land , 

including the construction of  sediment dams, during ongoing operations and expansion of  quarry 

operations.  Sediment fencing will be installed downslope of  disturbed areas to minimise of f  site 

migration of  sediment.  Sediment fencing will be installed in accordance with the Blue Book sediment 

fence guideline (SD 6-8).   

Prior to land being disturbed, the disturbance area limits will be marked out and personnel will be 

instructed that works cannot extend outside the boundary of  this area.  This will ensure that the 

erosion and sediment control measures set up are able to capture the total area of  land being 

disturbed. 

Land disturbance will be minimised by clearing the smallest practical area possible and stabilising 

non-active operational areas as quickly as possible (e.g. outer bund walls and overburden dumps), 

where possible. 

The erosion control measure selection process documented in Appendix D will be implemented in 

areas where land is to be disturbed.  This selection process is based on the following steps: 

• identifying the issue (erosion or sedimentation) to be managed; 

• where the issue is erosion, identifying whether it is caused by rainfall impact or concentrated 

f low; 

• where the issue is sedimentation, identifying if  sediment is conveyed by sheet or concentrated 

f low; and 

• selecting the appropriate techniques f rom those presented in Appendix D. 

The implementation of  the erosion and sediment controls/measures will be staged as appropriate, i.e. 

construction of  site stabilisation works prior to land disturbance works f inishing. Consultants will 
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assess and provide detailed drawings on erosion and sediment controls for inf rastructure such as 

overburden emplacements. 

6.2 TOPSOIL MANAGEMENT 

Topsoil stripping will be undertaken when the soil is moist to prevent disaggregation of  soil structure 

where possible.  

A philosophy of handling soil only once, where possible, will be adopted where possible to minimise 

the time during which soil may be vulnerable to erosion.  This will be achieved by appropriate 

scheduling of  quarrying activities and by having designated permanent areas for topsoil stockpiling.  It 

will also include appropriate scheduling of  stripping to develop the bunding around the site without 

stockpiling the material f irst. 

Stockpiles and bunds will be managed in accordance with the Blue Book SD 4-1 stockpile guideline.  

Drainage will be provided around stockpiles to prevent ponding on or around the base of  the 

stockpiles.  Erosion control systems for overburden stockpiles and bunding will include surface 

roughening, soil surface mulching and mid slope diversions where possible.   

6.3 SEDIMENT DAMS 

Sediment basins, on the quarry are designed to moderate an increase in runof f  and potentially 

sediment, by capturing stormwater f rom emplacement areas before overf lowing or being pumped to 

the quarry pit or Dam 1.  This minimises the potential for transport of  sediment into downstream 

waters. 

Under normal operating conditions, water f rom the sediment basins would be transferred to either the 

Limestone Mine (as outlined in Mod 4 and 5) or Peppertree Quarry’s Main dam or pit.  

Basins N1, N3 and P1 and areas associated with the Southern Overburden (mod 4) would overf low 

(during rainfall events greater than the design event) to either the Limestone Mine or Quarry pit. 

Sediment basin N2 would overf low to a tributary of  Tangarang Creek, which discharges to Dam 1. 

Basin P2 would overf low to Dam 1. 

Under Modif ication 5, N2 would overf low to a tributary of  Tangarang Creek in high rainfall events, 

approximately 1 to 2 times per year. Therefore, during high rainfall events, there may be a slight 

increase in f lows in Tangarang Creek and a slight reduction in runof f  to the Limestone Mine compared 

to existing conditions. However, as Tangarang Creek discharges to Dam 1, which is part of  the Quarry 

water management system, no impacts are likely to be experienced by downstream users. Other 

sediment basins associated with the SOE, potentially overf low of fsite during rainfall events greater 

than the design event, however pumps in place during such rainfall events minimise any potential for 

overf lows. 

Out of  pit sediment dams were initially constructed in line with the development of  the “borrow pit” for 

the quarry and the initial noise bund on the northern boundary of  the pit.  

The capacities of  these site sediment dams were designed in accordance with the requirements of  

CoA B32 of  the Project Approval, that is: 

• critical structures such as “dirty water” dams are designed, constructed and maintained to 

accommodate a 1 in 100-year ARI 24-hour event; and  

• other dams and water management structures are designed, constructed and maintained to 

accommodate a 1 in 20-year ARI 24-hour event. 

With the exception of  1 sediment dam (Dam W) all initially constructed dams now receive water f rom 

rehabilitated areas. 
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All other out of  pit sediment dams have or will be designed in accordance with earth dam requirements 

presented in Section 6 (SD 6-3) of  Volume 1 of  the Blue Book, where practicable and possible. A Risk 

management approach will be applied if  a dam cannot be designed or constructed to SD6-3.  

Out of  pit sediment dams for the WOE, SOE and SWOE have been designed as outlined in Section 

5.2 and section 5.3. 

In accordance with the requirements of  the Blue Book, where possible, sediment dams are designed 

with a length to width ratio of  3 to 1, where practicable, such that the residence time of  water within the 

dams is suitable for the settlement of  sediment prior to discharge to the water reuse system.  If  this 

ratio cannot be achieved, baf f les will be installed within the dams to artif icially create a 3 to 1 ratio.  

The sediment dams external to the pit will be constructed within the natural low permeability silt and 

clay sediments found within the site.  If  permeable material below the silts and clays is penetrated, 

exhumed silts and clays will be used to line the dams.  A silt/clay layer of  approximately 1 m thickness 

is will be used to line all sediment dams outside of  the quarry pit.  

Should it be deemed necessary by geotechnical consultant’s shotcrete linings are applied to the dams. 

Appropriate Scour protection, at the location of  each sediment dams spillway , will be in place to 

ensure the potential for erosion and transport of sediment to downstream waters is minimised. 

All sediment dams and associated drainage are constructed prior to any works commencing up 

gradient of  the dams.  The dams are constructed in dry conditions to prevent sediment laden water 

discharging f rom the site due to runof f  occurring during construction. 

In-pit sediment dams will not spill water and therefore do not need to be designed to meet Blue Book 

criteria. 

In order to ensure that the pit sumps achieve the desired purpose of  capturing all surface runof f  f rom 

disturbed areas within the pit and preventing the sump f rom impacting site works, a staged approach 

to pit sump migration and development has been adopted.  

Once vegetation on a basin’s contributing catchment has achieved the required surface cover to 

reduce the erosion rate to negligible, active management of  that sediment basin may no longer be 

required.  However, in most cased basins will be retained to harvest and reuse runof f  and therefore 

reduce the water storage demands on Dam 1. 

6.4 DRAINAGE SYSTEMS 

The drainage network is designed to pre-treat runof f , where possible, prior to discharging to the 

sediment dams.  This is accomplished by installing rock check dams along the drainage pathways to 

reduce f low energy and promote capture and settling of  f ine materials. 

The permanent areas of  the drainage network are designed to minimise in drain erosion and include: 

• installation of  appropriate liners, including prefabricated liners consisting of  concrete, 

polyethylene, other forms of  erosion control blankets or hard armour channels;  

• rock check dams located at regular1 intervals along drainage lines to reduce f low energy; and  

 

1 The ‘Blue Book’ recommends that rock check dams should be spaced so that the toe of the upstream dam is level with the 

spillway of the downstream dam. 
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• design of  drains with grades of  less than 1% where possible.  Where grades are greater than 

1% suitable systems will be developed to prevent erosion of  the drainage channels in 

accordance with the Blue Book, including the use of  liner blankets.  

Upslope drainage systems are placed around the permanent edges of  the quarry pit to prevent 

erosional surfaces developing around the edge of  the pit and to prevent instability.  This drainage 

system then directs water via local structures into the pit base. 

In areas of  the quarry footprint that are not yet disturbed, surface runof f  is diverted around the pit and 

site operations by clean water diversion drains.   

6.5 ROAD SYSTEMS 

Roads are constructed to ensure surface drainage is optimised and stabilised , so that erosion of  roads 

is reduced and sedimentation along roadside drains is minimised.  

Roads are graded such that runof f  f lows by the shortest routes to roadside drainage systems that 

redirect runof f  to catchment drainage networks and sediment dams.  

Roadways on stockpiles and bunded areas are designed to slope inwards so that runof f  is directed 

back into the pit and contained within the site erosion and sediment control network. 

6.6 LONG TERM MANAGEMENT  

Long term site management will include the stabilisation or revegetation of  disturbed areas or 

implementation of  suitable drainage facilities around built structures.  The revegetation will use, where 

appropriate, native/indigenous f lora that will facilitate rapid stabilisation of  disturbed areas.  Key areas 

subject to progressive stabilisation or revegetation will include bund walls and overburden stockpiles.  

Further details of  the site rehabilitation are provided in the site Biodiversity and Rehabilitation 

Management Plan (refer Section 1.4). 

6.7 MAINTENANCE 

The pit supervisor and other key staf f  have the responsibility of  undertaking regular inspections to 

assess the integrity of  the sediment and erosion control systems on site in accordance with the 

checklist provided in Appendix E.   

The aim is to undertake this inspection on a quarterly basis in line with the quarterly water monitoring 

schedule or following large rain events, exceeding 50mm in a 24 hour period. 

 

The pit supervisor undertakes a daily and weekly review of  the site and will identify any issues at this 

time as well.  This includes: any potential risk of sheet, rill and gully erosion. 

The supervisor will also inspect erosion and sediment control prior to any forecasted heavy rainfall 

events as per the procedure in the TARP (Appendix C) 

The inspection includes assessing permanent structures and those temporarily installed by contractors 

working in specif ic areas. 

Inspections of  permanent structures are also undertaken af ter rainfall events greater than 50 mm in 24 

hours, measured at the site rainfall gauge, to assess how the system has performed.  The 50 mm 

rainfall event used for initiating checks is a trigger criteria only, and actual f requency of  inspections is 

revised if  the system is performing ef fectively under this amount of  rainfall.  
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Inspection of  temporary structures around construction areas, overburden stripping areas and 

unconsolidated stockpiles is undertaken prior to the commencement of  works and following rainfall 

event and on a regular basis thereaf ter. 

Inspections include visual observations to check for erosion of  surfaces on site and sedimentation 

within the water management network.  An erosion, sediment control and dam checklist are provided 

in Appendix E of  this WMP.  

If  any component of  the system is identif ied as not functioning in accordance with the requirements of  

the WMP, maintenance will be undertaken to reinstate it to the required condition.  Additional erosion 

control measures will be established if  required to ensure adequate control and protection. 

The areas that require regular inspection under this WMP comprise: 

• road and associated drainage systems; 

• drainage networks;  

• sediment dams; 

• bunding and overburden stockpiles; 

• temporary stockpiles; and 

• overburden stripping areas. 

Specif ic inspection requirements for these structures are presented below. 

6.7.1 Roads 

Roads are visually inspected for the presence of  erosion of  the road systems and sedimentation within 

roadside drainage networks.  Where erosion and sedimentation impacts are observed, they are 

rectif ied by regrading the road and by clearing sediment accumulation within the drainage network.  

An assessment is then conducted to identify the potential cause of  the erosion and sediment control 

issues and additional measures are put in place to reduce erosion, as required including: 

• installation of  mitre drains; 

• scour protection of  road drainage; and 

• regrading of  the road surface to reduce gradient. 

6.7.2 Drainage Networks 

Drainage networks are visually inspected for the presence of  erosion of  drainage channels and 

accumulation of  sediment in drainage channels.  Where erosion and sedimentation has occurred, 

immediate action is taken to repair the damage and remove excess sediment.  Rock check dams are 

also inspected for sedimentation and cleaned out as required. 

Where regular erosion and sedimentation is occurring, an assessment is made of  the likely cause of  

the issue and further protection measures implemented including: 

• installation of  additional up gradient sediment fences; 

• installation of  more robust drain liners in accordance with the “Blue Book”; 

• installation of  additional energy dissipation structures in accordance with the “Blue Book”;  and 

• reduction of  the grade of  the drainage network. 

6.7.3 Sediment Dams 

The sediment dam within the pit (the pit sump) is f requently re-located and does not require regular 

visual inspection for sedimentation.  Other dams are subject to visual inspections on a regular basis to 

ensure that sedimentation is not resulting in a dam capacity less than the design requirements.  These 
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dams will require emptying on a regular basis for inspection.  Dams are periodically re-excavated and 

regraded to ensure the design capacity is maintained. 

Visual inspections are conducted on the clarity of  water within the dams prior to discharge and the 

integrity of  the dam structures.  This includes checking for cracking of  and leakage f rom the dam walls.  

Where the integrity of  the dam walls appears to be compromised, immediate works will be undertaken 

to stabilise the structure.  

6.7.4 Bunding and Overburden Stockpiles 

The overburden stockpiles and bunding are regularly inspected visually to check the condition of  

existing erosion control structures and for the development of  eros ion features such as scouring.  

Where identif ied, additional measures are put in place to stabilise the stockpiles and reduce erosion 

including the installation of  up-gradient surface water f low capture systems, the installation of  erosion 

control blankets, development of  mid-slope terraces or the re-grading of  the slopes to reduce 

gradients. 

6.7.5 Temporary Stockpiles and Overburden Stripping Areas 

Regular visual inspections of  the temporary stockpiles and overburden stripping areas are undertaken 

to ensure appropriate and ef fective erosion and sediment controls , such as sediment control fencing 

and hay bailing, have been implemented and are operating ef fectively .   

6.7.6 Remaining Areas 

A general inspection of  all other areas onsite is regularly undertaken for signs of  erosion and 

sedimentation.  Where identif ied, an assessment is made of  the likely cause of  the erosion/ 

sedimentation and appropriate control measures are installed.  

7 WATER MONITORING 

7.1 SURFACE WATER QUALITY CRITERIA 

7.1.1 Trigger Values 

For purposes of  assessing the potential impact of  Quarry operations on water quality, the ANZG 

default water quality criteria and the targets set out in the Southern Rivers CAP (refer Section 2.2) are 

relevant considerations.  The Southern Rivers CAP recommends that the default water quality criteria 

specif ied in the ANZG Guidelines be adopted as water quality objectives throughout the Shoalhaven 

catchment.  The relevant ANZG default triggers are provided in Table 7.1 below. 

As the area around the Quarry drains to the Shoalhaven River, which is part of  the Sydney Water 

Supply catchment, criteria for drinking water quality are also relevant considerations.  The  Annual 

Water Quality Monitoring Report Sydney Catchment Area 2015-16 (WaterNSW) lists a range of  water 

quality benchmarks for catchment streams that have also been considered in assessing appropriate 

water quality trigger values for Peppertree Quarry.  These benchmarks are provided in Table 7.1 

below. 

The ANZG Guidelines move away f rom setting f ixed single number water quality criteria and 

emphasise water quality criteria that can be determined on a case by case basis, according to local 

environmental conditions.  This is done through the use of  local reference data and risk-based 

decision f rameworks.  Table 4.3 provides the summary statistics for the water quality monitoring which 

has been used as the basis for determining triggers specif ic to the local creeks in the vicinity of  

Peppertree Quarry.  



Peppertree Quarry: Water Management Plan  

Boral  Page 73 

For physical and chemical stressors for slightly or moderately disturbed ecosystems, such as that 

surrounding the Peppertree Quarry, the Guidelines recommend the use of  the 20 th and 80th percentile 

values of  data as the basis for specif ic trigger values.  These statistics have been calculated for the 

water quality dataset and are summarised in Table 7.1.   

The Guidelines specify that two years of  monthly sampling (24 samples) is suf f icient to provide an 

indication of  the local ecosystem variability and to provide a basis for derivation of  ‘trigger’ values 

appropriate to conditions in a particular creek system.  It is noted that 23 samples have been collected 

for Barbers Creek, six for Tangarang Creek upstream (U1), 30 for Tangarang Creek downstream (T1), 

and 22 for Marulan Creek.  The low number of  samples collected for Tangarang Creek (U1) is due to 

the ephemeral nature of  the creek upstream of  the Main Dam and therefore data for this location is not 

included in Table 7.1.  However, it is considered that adequate data is available at the other 

monitoring locations to derive appropriate trigger values.   

It should, however, be noted that Tangarang Creek downstream of  the Main Dam (T1) is impacted by 

discharges f rom the Quarry to Dam 1 which discharges to T1 as an environmental f low.  Barbers 

Creek is a f if th order creek with a very large catchment area and therefore  it is considered that the 

observed values for Marulan Creek may provide the most appropriate basis for the recommended 

trigger values as it demonstrates water quality upstream of  any possible inf luence f rom the Quarry.  

Table 7.1 summarises the trigger values based on the various sources which could be considered for 

the Peppertree WMP. 

Table 7.1: Water Quality Criteria 

Indicator 

 ANZG Default 
Trigger for 
Ecosystem 
Protection1 

WaterNSW 
Benchmarks for 

Catchment 
Streams 

Range of Observed Values  

Proposed WMP 
Triggers Marulan 

Ck U&D 
Tangarang 

Ck (T1) 
Barbers 
Ck U&D 

pH 6.5 – 7.5 6.5 – 8.0 7.6 – 8.2 7.7 – 8.0 7.8 - 8.1 6.5 – 8.5 

EC (µS/cm) 30 – 350  
480 – 
1,536 

356 – 813 414 – 782 400 - 1,500 

Total nitrogen as N 
(mg/L) 

0.25 <0.25 1.10 0.6 0.6 1.10 

Total phosphorus as 
P (mg/L) 

0.02 <0.02 0.09 0.03 0.04 0.09 

1 Default trigger values for physical and chemical stressors for South-east Australia for slightly disturbed ecosystems (upland river) 

The proposed triggers for this WMP are provided in the right-hand column of  Table 7.1.  They have 

been arrived at by consideration of  the observed data, with more weight given to the data f rom 

Marulan Creek, due to the reasons provided above.  The pH trigger also includes the range provided 

by the ANZG default trigger.  

The proposed trigger values would be applied as follows for ongoing monitoring in Tangarang Creek: 

• If  the upper bound for pH, EC, total suspended solids or turbidity is exceeded for a period of  

three consecutive months downstream of  the quarry but is not exceeded upstream of  the 

quarry, this would be the trigger to undertake further assessment of  potential sources within 

the quarry.  

• If  the additional assessment f inds that the change in water quality may be induced by quarry 

operations, then further investigation would be required to identify the source of  the water 

quality impact, and review and revise practices to minimise the impact.  
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This further assessment would include investigation of  the potential pathways for water quality impacts 

within the quarry area to identify whether the change in water quality is attributable to quarry activities, 

and the nature of  activity that has caused the change.   

Investigations would be carried out by an appropriately qualif ied person to identify the source of  the 

exceedance and to recommend and implement solutions to mitigate any potential impacts.  Additional 

monitoring may be required to identify the source of  the impact and to monitor the ef fectiveness of  the 

remedial solution.  

7.1.2 Creek Water Quality Monitoring Regime 

The analytical schedule identif ied in Table 4.2 is completed for both surface and groundwater samples 

obtained f rom the site and the surrounding area, except for the out of  pit sediment dams.  The out of  

pit sediment dams will be monitored for f ield chemical and visual parameters, when overf lowing, 

outside of  their design capacity.   Turbidity and faecal coliforms are measured for surface water only.  

Visual monitoring of  algal blooms within the water supply dam is also undertaken. 

All samples are taken in accordance with NSW guidelines for surface and groundwater sampling and 

by a suitably experienced sampler.  All laboratory analysis is completed by a laboratory that is NATA 

accredited for the analytes presented above.  All f low gauging equipment is checked and re-calibrated 

in accordance with suppliers’ recommendations.  Monitoring is undertaken by appropriately trained 

and qualif ied individuals to ensure quality of  monitoring procedures.  

Total nutrient concentrations are included in the list of  parameters monitored as elevated nutrient 

levels have historically been identif ied within existing water quality data for Tangarang Creek, which is 

typical of  agricultural catchments.   

Surface water quality monitoring at Tangarang Creek (T1) and the upstream culvert (U1) is undertaken 

quarterly.  Samples for Marulan South Creek will also be taken on a quarterly basis.  

 Event based sampling is undertaken for T1 and U1 following rainfall events of  greater than 50 mm in 

24 hours (maximum once per quarter when outf low f rom the dams is occurring).  

Reporting of  surface water results is as per Section 10.2. 

The locations of  the surface water monitoring sites are shown in Figure 4.1. 

7.1.3 Dams and Sediment Pond Water Quality Monitoring Regime 

In addition to the surface water quality monitoring in the watercourses external to the site, Boral 

undertakes the following: 

• Dams: Dam water quality is monitored at the inf low point (pump) in the main water supply 

dam (Dam1) to ensure that water is of  suitable quality for its intended use in quarry operations 

and for releases to Tangarang Creek.  This is undertaken on a quarterly basis. Event based 

sampling is undertaken at the overf low culverts when large rain events occur. 

• Out of Pit Sediment Dams:  The OB north dam, OB east dam, OB south dam, Farm dam, 

OB west dam, South OB Dam A, South OB Dam B, South OB Dam C, South OB East Dam, 

N1SWOE,  N2SWOE, N3SWOE, P1West OB and P2 West OB are all located outside the Pit. 

These dams are inspected during large storm events. Should an overf low event occur, that is 

outside of  the design capacity of  the dam, the discharge would be monitored. Dams U, V1, V, 

W, W1, W2 are no longer monitored as they no receive clean water f rom rehabilitated area. 
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7.2 SURFACE WATER ENVIRONMENTAL FLOW 

CoA B31 of  the Project Approval requires provision of  an environmental f low to Tangarang Creek 

equivalent to 10% of  average daily (in)f lows.  This requirement has been adopted as the assessment 

criteria used for f lows in Tangarang Creek downstream of  the Quarry.   

The main water storage dam for Peppertree Quarry is the Main Dam (Dam 1), which is located on 

Tangarang Creek.  Environmental f lows in Tangarang Creek are managed by slow release of  water to 

Tangarang Creek via seepage f rom the Main Dam wall.  This occurs as during the construction of  the 

dam, crushed glass was placed in the creek bed at the dam wall, allowing water to continually “seep” 

f rom the dam. 

To ensure that at least 10% of  the daily f lows in Tangarang Creek are being released back to the 

catchment, a f low monitoring system is utilised within Dam 1.  Dam 1 water levels are recorded daily 

and used as the basis to calculate daily surface water inf lows.  Flow in Tangarang Creek downstream 

of  Dam 1 is monitored at the weir downstream of  Dam 1.  The downstream f lows are compared to the 

upstream f lows to conf irm that a minimum of  10% of  the daily f lows into Tangarang Creek are being 

released.  The equipment used to monitor f low is calibrated by external consultants every 2 months.  

The environmental f lows to Tangarang Creek occur continuously in accordance with inf lows and are 

further supplemented during high f low conditions.   

Reporting of  surface water environment f low results is as per Section 10.2.  

 

Table 7.2 summarises inf lows and outf lows for the 2015 - 2020 period and identif ies the compliance 

with CoA B31.  

 

Table 7.2 Tangarang Creek Flows 

Month 
Total Monthly 

Inflow to Main Dam  
10% of inflow 

Total Measured 
Outflow at Tangarang 

Creek Gauge  

Compliance with 
CoA B31 

 (ML) (ML) (ML)  

Jan 2015 7.0 0.7 6.97 Yes 

Feb 2015 3.0 0.3 2.3 Yes 

March 2015 2.8 0.28 1.29 Yes 

April 2015 9.5 0.95 9.93 Yes 

May 2015 1.0 0.1 4.64 Yes 

June 2015 9.0 0.9 5.49 Yes 

July 2015 6.0 0.6 9.54 Yes 

Aug 2015 6.0 0.6 1.36 Yes 

Sept 2015 2.0 0.2 24.62 Yes 

Oct 2015 1.0 0.1 18.44 Yes 

Nov 2015 3.0 0.3 5.17 Yes 

Dec 2015 1.0 0.1 4.53 Yes 

Jan-2016 20.7 2.07 2.38 yes 
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Month 
Total Monthly 

Inflow to Main Dam  
10% of inflow 

Total Measured 

Outflow at Tangarang 
Creek Gauge  

Compliance with 
CoA B31 

 (ML) (ML) (ML)  

Feb-2016 3.8 0.38 5.85 yes 

Mar-2016 2.3 0.23 10 yes 

Apr-2016 0 0 13.46 yes 

May-2016 3.1 0.31 5.01 yes 

Jun-2016 48.4 4.84 13.1 yes 

Jul-2016 5 0.5 18.85 yes 

Aug-2016 9.1 0.91 21.27 yes 

Sep-2016 5 0.5 18.63 yes 

Oct-2016 0.5 0.05 16.83 yes 

Nov-2016 5.9 0.59 16.36 yes 

Dec-2016 6.4 0.64 33.88 yes 

Jan-2017 1.6 0.16 9.05 yes 

Feb-2017 11.2 1.12 Gauge error NA 

Mar-2017 30.4 3.4 Gauge error NA 

Apr-2017 1 0.1 Gauge error NA 

May-2017 11 1.1 19.64* yes 

Jun-2017 5.8 0.5 39.48* yes 

Jul-2017 0.9 0.09 1.95 yes 

Aug-2017 2 0.2 2.42 yes 

Sep-2017 0 0 2.49 yes 

Oct-2017 0 0 1.35 yes 

Nov-2017 5.4 0.54 1.72 yes 

Dec-2017 5.21 0.52 1.14 yes 

Jan-2018 0 0 3 yes 

Feb-2018 30.9 3.09 0.12 NA gauge 
obstructed by reeds 

Mar-2018 24.2 2.42 0.12 NA gauge 

obstructed by reeds 

Apr-2018 0.9 0.09 1.86 yes 

May-2018 0.6 0.06 1.97 yes 

Jun-2018 0 0 2.05 yes 

Jul-2018 0 0 2.03 yes 

Aug-2018 0 0 2.26 yes 

Sep-2018 0 0 2.08 yes 

Oct-2018 0 0 1.84 yes 

Nov-2018 0 0 1.61 yes 

Dec-2018 38.4 3.84 3.43 no 

Jan-2019 0 0 1.43 yes 

Feb-2019 0 0 1.89 yes 

Mar-2019 0 0 3.47 yes 
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Month 
Total Monthly 

Inflow to Main Dam  
10% of inflow 

Total Measured 

Outflow at Tangarang 
Creek Gauge  

Compliance with 
CoA B31 

 (ML) (ML) (ML)  

Apr-2019 0 0 2.51 yes 

May-2019 0 0 2.44 yes 

Jun-2019 0 0 2.17 yes 

Jul-2019 0 0 1.91 yes 

Aug-2019 0 0 1.75 yes 

Sep-2019 0 0 2.19 yes 

Oct-2019 0 0 1.85 yes 

Nov-2019 0 0 1.26 yes 

Dec-2019 0 0 0.99 yes 

Jan-2020 0 0 0.93 yes 

Feb-2020 125 12.5 597* yes 

Mar-2020 2 0.2 36.55* yes 

Apr-2020 2.6 0.26 2.37 yes 

May 2020 5.7 0.57 2.88 yes 

June 2020 2.2 0.2 2.65 yes 

July 2020 12.2 1.22 3.57 yes 

August 2020 49.67 4.96 696.78* yes 

September 2020 0 0 3.11 yes 

October 2020 32.91 3.29 148.7 yes 

November 2020 10 0.1 379.5* yes 

December 2020 17.1 1.7 55.68 yes 

Note * potentially false readings due to the f low gauge being f looded. 

 

 

Table 7.2  shows that monthly total outf low to Tangarang Creek downstream of  the Main Dam for the 

period January 2015 to April 2020 complies with the requirement that environmental f lows to 

Tangarang Creek are equivalent to 10% of  average f lows upstream of  the Main Dam.   

7.3 GROUNDWATER 

7.3.1 Trigger Values – Ground Water 

Trigger values for f ield and laboratory parameters included in the 2017 WMP have been updated 

based on the longer-term dataset now available. For parameters where both high and low 

exceedances may be relevant (e.g. pH) trigger values are based on 5th percentile and 95th percentile 

data to December 2020. Where only deviations to high concentrations/values are relevant, the 95th 

percentile only has been used. The long-term data suggests certain groups of  wells have similar water 

quality characteristics, so wells have been grouped based on the available data and separate trigger 

values applied to each of  these groups. Where wells need to be relocated or replaced with dif ferent 
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screening depths (see Section 4.4.1) additional data will need to be collected prior to calculating 

trigger values. 

Assessment of  groundwater results will be undertaken following each monitoring round with any 

trigger levels exceedances being earmarked. Should changes in pH or EC be observed above or 

below the high and low trigger values, laboratory data should be examined as a conf irmatory measure 

and to infer possible reasons for the changes. For pH, laboratory alkalinity measures should be 

considered and for changes in EC, laboratory data for total dissolved solids (TDS) and major cations 

and anions should be considered. If  any trigger levels are exceeded in two consecutive rounds of  

monitoring, further assessment will be undertaken to determine whether the potential anomaly is the 

result of  quarrying activities or due to natural variability.  

For nutrients, trigger values f rom the ANZECC & ARMCANZ 2000 water quality guidelines (referenced 

in ANZG 2018) are also included. These trigger values are not directly applicable for groundwater 

where water extraction for benef icial purposes is not occurring, or the groundwater is not supported a 

groundwater dependent ecosystem. However they are included for comparative purpose, according to 

the conditions of  WMP 2017. 

Table 7.3: Trigger Values for Field Parameters  

Well ID EC (uS/cm) 

5th%ile 

EC (uS/cm) 

95th%ile 

pH 

5th%ile 

pH 

95th%ile 

ANZECC & ARMCANZ 2000 

(referred to in ANZG 2018) 

30 350 6.5 7.5 

PQ01D 2160 4210 8 10 

PQ03D, PQ06D 890 4110 11.5 12.7 

PQ04D, PQ05D, PQ09D 1140 1810 7.1 9.7 

PQ07D 390 1110 7.6 9.4 

PQ08D, PQ04S, PQ09S 1880 3830 6.8 8.7 

Default trigger values for physical and chemical stressors for south-east Australia for slightly disturbed ecosystems at altitudes > 150 m 

 

Table 7.4: Trigger Values for Nutrients  in mg/l  

Well ID TN 

95th%ile 

NOx 

95th%ile 

TKN 

95th%ile 

RP 

95th%ile 

ANZECC & ARMCANZ 2000 

(referred to in ANZG 2018) 

0.25 0.015 NA 0.015 

PQ01D, PQ09S 8.00 6.80 1.85 0.33 

PQ03D, PQ04S, PQ06D, PQ07D 2.22 1.35 2.00 0.33 

PQ04D, PQ05D, PQ08D, PQ09D 0.70 0.37 0.60 0.33 

Default trigger values for physical and chemical stressors for south-east Australia for slightly disturbed ecosystems at altitudes > 15 

All other analytes are assessed against the ANZG 2018 (95% Protection Values). 

 

7.3.2 Ground Water Quality Monitoring Regime 

The groundwater monitoring program is currently comprised of  a quarterly program of  checking 

groundwater levels using a manual dip meter and collection of  groundwater samples for analysis.  
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7.3.2.1 Sampling Locations 

The piezometer network outlined in Figure 4.1 is the key regional groundwater monitoring network 

established to assess groundwater level and quality impacts f rom quarrying activities at Peppertree 

Quarry.  In addition, this network is supplemented with the following:    

• Sampling of  water in the pit sump, where possible. 

• Daily water level recording at PQ05D using an automatic pressure transducer.  

• Water level monitoring of  any nearby private bores, particularly if  trigger levels are breached in 

adjacent piezometers within Peppertree Quarry’s monitoring network. 

PQ05D is a sentinel well installed within the overburden/bedrock interface aquifer approximately 500 

m to the west of  the pit void to monitor potential impacts between the site and the nearest abstracti on 

bores.  Groundwater elevation changes in this well will trigger mitigation measures to prevent adverse 

impacts to the nearest abstraction bores.  A logger is installed in this well to monitor water elevation.  

Water elevations at the base of  the pit void  and/or the pit sump are recorded and related to 

groundwater elevations and surrounding surface water features to identify potential seepage impacts.  

Pit sump water is sampled when water is present during groundwater sampling events.  

Figure 7.1 outlines in more detail the location of  the piezometer network. 

7.3.2.2 Sampling Methodology 

The sampling methodology adopted for the monitoring programme involves:  

• Manually dipping all piezometers/bores along with downloading any automatic recording 

pressure transducers. 

• All piezometers within the monitoring network with suf f icient head of  water (approximately ten 

metres) being sampled using Hydrasleeves, which are ideal for deep, low yielding 

piezometers.  Shallow piezometers are typically sampled with bailer and/or Waterra. 

• Collection and testing of  f ield parameters (pH, electrical conductivity, temperature, dissolved 

oxygen, redox potential) using an appropriately calibrated multiprobe.  

• For the pit sump, f ield parameters will be determined directly f rom the sump.  A rough water 

level will be estimated f rom the nearest bench level and water sample bottles being f illed 

straight f rom the sump (or bucket if  access prevents direct access).  

• Placement of  water samples into laboratory supplied bottles with appropriate preservation and 

placement upon ice for delivery to the laboratory within 24 hours.  

7.3.2.3 Analytical Suite 

All piezometers with suf f icient head for groundwater to be collected, will be analysed for the following 

analytical suite:  

• Total Dissolved Solids. 

• Suspended Solids. 

• Turbidity. 

• Alkalinity. 

• Major cations and anions (Sulfate, Chloride, Calcium, Magnesium, Sodium, Potassium, 

Fluoride). 

• Nutrients (Nitrite + Nitrate, Total Kjeldahl Nitrogen, Total Nitrogen, Total Phosphorus).  

• Oil & Grease. 

• Polycyclic Aromatic Hydrocarbons. 
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• Total Recoverable Hydrocarbons. 

• Benzene, Toluene, Ethyl Benzene and Xylenes (BTEX). 

Reporting of  ground water results is as per Section 10.2. 
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Figure 7.1: Location of Groundwater Monitoring Sites  
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7.4 SITE WATER USAGE  

Rainfall, f low and usage data is recorded and used to manage water supply balances and to manage 

dust suppression.  Water levels in each of  the storages are monitored at least monthly to conf irm 

available supply and to alert operations to impending water restrictions.  Flow meters monitor the 

quantity of  water being used on-site and to quantify environmental release requirements. 

Monthly monitoring of  site water usage on the site is undertaken in accordance wi th Table 7.5.  Data is 

recorded into a database to allow water consumption to be managed.  

Table 7.5: Site Water Usage and Monitoring 

Area Operation Water usage Monitoring 

Dam 1 Reuse water Recycle to operations Metered 

Dam K Reuse water 
pipework to be 

installed in 2021  

Recycle to operations  New meter to be installed 

In pit Pit sump Pump to dam K for reuse Metered  

LT160 Water sprays on feeder to suppress 
dust from feeding and initial 

crushing of materials.  

nil  

Raw material 
stockpiles 

Water cart or sprinklers to wet 
material if fines and dust are 

present. Not usually required once 
”clean rock “ is being processed 

Estimated based on # of loads per 
day 

Overburden 
excavation (when in 
operation) 

Water cart used to suppress dust 
during excavation. Water sourced 
from nearest available dam.  

Estimated based on # of loads per 
day 

Vehicle movements Water cart used to suppress dust 
during vehicle movements. Water 

sourced from nearest available 
dam.  

Estimated based on # of loads per 
day 

Primary Surge stockpile Water is applied to materials at the 

at CV 206  

No metering. Part of overall process 

water recycled to the site from Dam 
1 

Crushing and 
screening 

Crusher Water is applied to materials as it is 
discharged from the surge to the 
conveyors transporting the 

materials to the crusher 

No metering. Part of overall process 
water recycled to the site from Dam 
1 

screening A water based dust suppressant 

(Polo Citrus) is applied to key parts 
of the screening process. 

No metering. Part of overall process 

water recycled to the site from Dam 
1 

Filler  Water is applied to the filler dust as 

it is pugged to make the material 
easy to handle 

No metering. Part of overall process 

water recycled to the site from Dam 
1 

Wash down Water is used for cleaning within in 
the operations.  

No metering. Part of overall process 
water recycled to the site from Dam 
1 

Train load out Loading of trains Application of 3% water to product 
to maintain moisture during 

travelling and minimise dust 

Metered  
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Area Operation Water usage Monitoring 

Wash down Water is used for cleaning of 
spillages  

No metering. Part of overall process 
water recycled to the site from dam 

1 

Road and open 
area dust 

suppression 

Water cart Water is applied to the roads and 
open areas. 

Estimated based on # of loads per 
day 

Conveyor sprays Sprays located on the underside of 
conveyors parallel to roads to 

suppress dust 

No metering. Part of overall process 
water recycled to the site from dam 

1 

Vehicle and 

equipment 
washing 

Car wash Light vehicle car wash for the use of 

staff 

No metering. Part of overall process 

water recycled to the site from dam 
1 

Workshop Wash down bay in place to clean 
equipment and vehicles prior to 
maintenance 

No metering. Part of overall process 
water recycled to the site from dam 
1 

Tray decontamination Wash out of truck trays is required 
to ensure there is no cross 
contamination of materials when 

product is moved on the quarry. 

No metering. Part of overall process 
water recycled to the site from dam 
1 

Fire 

Management 
system 

 Fire fighting Pump operation time and flow rates 

Production Bore  Water to operations as required not in use 

 

7.5 GEOMORPHIC STABILITY 

Overburden emplacements are designed and constructed to ensure they remain stable. Compaction, 

batter slope, drainage and f inal rehabilitation are tools used during construction and at the completion 

of  the overburden placement to manage erosion and the stability of  the emplacements. 

 A Geomorphic stability monitoring program is in place. It contains 4 key components including: 

• Landform stability monitoring 

• Ecological development monitoring 

• Rapid Visual Assessment 

• Drainage and Dam monitoring 

The result of  the monitoring program will be reported in the Annual review. Water NSW will be 

informed directly as to the monitoring outcomes and consulted on the g eomorphological stability of the 

SWOE.  

 

7.5.1 Landform Stability Monitoring 

The Landform stability monitoring comprises an inspection regime of  the emplacement area to monitor 

the long-term stability. The inspections consist of  post rehabilitation and l rapid assessments 

conducted by an independent specialist on an annual basis.  
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Onsite, the Pit Supervisor has the responsibility to access “propeller” (3D Drone Mapping and 

Analytics) and determine changes in the footprint of the emplacements. A number of  predetermined 

points on the emplacements will be identif ied and measured and reviewed on an annual basis.  

Surveys are also taken annually by an independent company. This data will be used to also ascertain 

any movement in the emplacements or pit walls. 

Site inspections are undertaken following heavy rainfall events to assess water f lows, damage and 

erosion. 

The aim of  the program is to: 

• Show that all overburden emplacements and disturbed landforms are vegetated, stable and 

represent minimal risk of  failure and 

• Identify any areas of  signif icant active erosion in the quarry site and evaluate the potential for 

environmental damage and the need for repairs and/or maintenance. Any such areas will be 

identif ied as Hazards and captured in the Boral SeQuence safety and environmental 

electronic management system, 

• Determine the requirements for maintenance or remedial treatment of  the impacted 

rehabilitation measures. 

7.5.2 Ecological Development monitoring 

The Ecological Development monitoring commenced in 2018 with a baseline independent ecological 

assessment of  the rehabilitated areas This assessment is undertaken every 2 years in Spring.  This 

monitoring programs aims to show the following: 

• That rehabilitated areas are trending towards providing the biodiversity value outlined in the 

Biodiversity and rehabilitation Management plan, 

• Identify requirements for maintenance activities or remedial actions to ensure rehabilitated 

areas meet the predetermined completion criteria, 

• Show that emplacements are vegetated and stable. 

7.5.3 Rapid Visual Assessment 

A Rapid Visual Assessment is conducted on an annual basis  to assess rehabilitation, weed 

management and erosion controls. The assessment is based upon visual inspection of  nominated 

and identif ied areas of  the overburden emplacements and rehabilitated areas. This assessment is 

undertaken by an independent consultant usually over a 2 to 3-day period. 

7.5.4 Drainage and Dam Monitoring  

The Drainage and Dam monitoring program is conducted on a quarterly basis in line with the surface 

water sampling programme and following heavy rainfall events. This monitoring is conducted visually 
to assess each dam and nominated drainage points for actual erosion and / or stability issues. The 

inspection also identif ies any potential risks  sheet, rill and gully erosion. 

The inspection is managed through a checklist and recorded in the Boral SeQuence safety and 

environmental electronic Management System.  

7.5.5 Completion criteria and remedial actions 

Completion criteria, for the geomorphological l stability of the emplacements is outlined in Table 7.6 

The criteria, consist of  agreed values or standards that indicate if  rehabilitated land is resilient and 

sustainable, and considered suitable for relinquishment sign-of f .   
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Table 7.6: Geomorphological Stability completion criteria 

 

Criteria Performance 
indicator 

Method Remedial action 

Landform 

stability 

Minimal  movement 

of the identified 
footprint of the 
emplacements  

Annual survey via “propeller”  

Annual survey via independent 
survey 

Identify the source of the movement  

Revise need for earthworks or 
erosion controls  

Rehabilitation Successful 
rehabilitation as per 

the completion 
criteria of Biodiversity 
& rehabilitation  plan. 

Annual rapid visual assessment 

2 yearly Ecological assessment 

Actions as per the 
recommendations of the 

assessments  

Erosion No severe erosion 

resulting in washouts 
or slumping of the 
surfaces 

Annual rapid visual assessment 

Inspection after extreme rain events 

quarterly drainage and dam 
inspection 

Actions as per the 

recommendations of the 
assessments 

Undertake earthworks and repairs 
as soon as practical 

Divert and manage surface water 
runoff with temporary measures 
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8 SURFACE WATER AND GROUNDWATER RESPONSE PLANS 

8.1 INTRODUCTION 

This section provides procedures for responding to impacts identif ied by the surface water and 

groundwater quality monitoring programs, the routine monitoring of  the erosion and sediment contro l 

systems and geomorphic stability.  It provides a response plan for taking action in the unlikely event 

that an unforeseen incident occurs at the site.  The Site Environmental Of f icer is responsible for the 

implementation of  the Response Plans. 

The response plans provided below address the requirements of  CoA D5 (PART D) of  the Project 

Approval, which requires that Boral: 

“assess and manage project-related risks to ensure that there are no exceedances of the criteria 

and/or performance measures in PART B. Any exceedance of these criteria and/or performance 

measures constitutes a breach of this approval and may be subject to penalty or offence provisions 

under the EP&A Act or EP&A Regulation.  Where any exceedance of these criteria and/or 

performance measures has occurred, the Proponent must, at the earliest opportunity:  

a) take all reasonable and feasible measures to ensure that the exceedance ceases and does 

not re-occur; 

b) consider all reasonable and feasible options for remediation (where relevant) and submit a 

report to the Department describing those options and any preferred remediation measures or 

other course of action; and 

c) implement remediation measures as directed by the Secretary, to the satisfaction of the 

Secretary 

 

Refer Section 10.2.3 for requirements for incident reporting to the DPE and EPA. 

8.2 SURFACE WATER IMPACT RESPONSE PLAN 

8.2.1 Exceedance of Surface Water Quality 

Surface water quality monitoring exceedances may result due to activities at the quarry or due to the 

surrounding environmental conditions. Exceedances are notif ied once water samples have been 

analysed and supplied by the NATA accredited laboratory.  

An exceedance will be determined in relation to the proposed trigger values for Tangarang Creek, 

whereby  

• If  the upper bound for pH or EC is exceeded for a period of  three consecutive months 

downstream of  the Quarry but is not exceeded upstream of  the Quarry, this would be the 

trigger to undertake further assessment of  potential sources within the Quarry.   

• If  the additional assessment f inds that the change in water quality may be induced by Quarry 

operations, then further investigation would be required to identify the source of  the water 

quality impact, and review and revise practices to minimise the impact .  

Note a period of  3 consecutive months has been identif ied due to the impacts associated with 

storm events and local pastural inf luence. It has been recognised that pastural activities, adjacent 

to the quarry and downstream water way can inf luence pH and  EC. A period of  3 consecutive 

months allows time to identify that the impact is not weather or other activity related. However, 

each exceedance will be investigated to determine is source.  
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The Department of  Planning,and Environment (DPIE) and EPA will be notif ied of  the non-compliance / 

exceedance within seven days of  its identif ication. 

An investigation will be undertaken to establish the root cause of  the exceedance / non-compliance. 

This will include checking weather conditions at the time of  the exceedance / non-compliance, 

Peppertree Quarry operations and other possible impacts.  

Subject to the f indings of  the investigation, actions will be taken to repair, replace or change the 

identif ied cause of  the exceedance / noncompliance.  These actions will be completed by 

appropriately qualif ied personnel or consultants. These actions will ensure that ongoing impacts will be 

reduced to levels below relevant impact assessment criteria as quickly as possible.  

The identif ied cause of  the incident and the selected  response will be formally documented in an 

exceedance / non-compliance response report. 

Training will be undertaken, if  changes are required to procedures or operations.  

8.2.2 Impacts on Surface Water Flow 

Adverse impacts to f lows may include reduction in f low below the 10% environmental release 

requirements, possibly caused by the blocking of  the dam outlet pipes, malfunction of  the monitoring 

systems or routine maintenance work.  If  the f low monitoring system identif ies an issue associated 

with the f lows being returned to the catchment the following actions will be taken: 

• Immediate action will be taken to augment the f lows to the catchment by installing standby 

pumps a standby release pipeline within the water supply dam. 

• The DP&E will be notif ied of the incident/ impact/ potential impact within seven days of  its 

identif ication if  there is an exceedance or immediately if  the incident causes (or threatens to 

cause) material harm to the environment. 

• An investigation will be undertaken to establish the cause of  the reduced f lows.  This will 

include checking for blockages, assessing the design of  the system, checking f low gauging 

systems and checking pump capacities.  Investigations will be undertaken by appropriately 

qualif ied personnel or consultants. 

• Subject to the f indings of  the investigation actions will be taken to repair, replace or change 

the identif ied cause of  the reduced f lows.  These actions will be completed by appropriately 

qualif ied personnel or consultants. These actions will ensure that ongoing impacts will be 

reduced to levels below relevant impact assessment criteria as quickly as possible 

• The identif ied cause of  the impact and the adopted response will be documented in an 

incident response report. 

8.2.3 Impacts on Surface Water Quality  

Adverse water quality impacts may occur as a result of : 

• inappropriate design of  the capture and treatment of  the surface water runof f  f rom the site 

during construction and operation; 

• pollutant spills on the site; and 

• algal blooms within the water supply dam. 

In response to potential impacts on water quality the following actions will be taken:  

• If  water quality issues associated with discharge f rom the water supply dam to the down 

gradient catchment are identif ied, further treatment will be implemented including: 

- species specif ic standby treatment systems to remove algae f rom discharge 

developed in response to regular monitoring for algae; 

- standby treatment systems (such as f locculation ponds) to reduce sediment loads 

within the discharge. 
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• Spill response kits will be readily available throughout the site and will be deployed 

immediately af ter a spill occurs to capture and contain a spill.  All staf f  handling potentially 

contaminating substances or undertaking potentially contaminating activities will be 

appropriately trained in the use of  the spill kits.  

• The DPI&E and the EPA will be notif ied of  an incident/ impact/ potential impact immediately if  

the incident causes (or threatens to cause) material harm to the environment.  

• An investigation will be undertaken to identify the source of  the water quality impact.  

Investigations will be undertaken by appropriately qualif ied personnel or consultants.  

• Subject to the f indings of  the investigation actions will be taken to repair, replace or change 

the identif ied cause of  the water quality impacts.  These actions will be completed by 

appropriately qualif ied personnel or consultants. These actions will ensure that ongoing 

impacts will be reduced to levels below relevant impact assessment criteria as quickly as 

possible 

• The identif ied cause of  the impact and the adopted response will be documented in an 

incident response report. 

8.3 GROUNDWATER IMPACT RESPONSE 

8.3.1 Exceedance  of Ground Water quality 

Groundwater quality monitoring exceedances may result due to activities at the quarry or due to the 

surrounding environmental conditions. Exceedances are notif ied once water samples have been 

analysed and supplied by the NATA accredited laboratory.  

An exceedance will be determined in relation to the proposed trigger values for groundwater where 

trigger levels are exceeded in three consecutive rounds of  monitoring.  Further assessment will be 

undertaken to determine whether the potential anomaly is the result of  quarrying activities or due to 

natural variability. 

Investigations would be carried out by an appropriately qualif ied person to identify the source of  the 

exceedance and to recommend and implement solutions to mitigate any potential impacts.  Additional 

monitoring may be required to identify the source of  the impact and to monitor the ef fectiveness of  the 

remedial solution.  

Should an exceedance be identif ied that requires investigation as outlined above the Department of  

Planning and Environment (DP&E) will be notif ied of  the exceedance within seven days of  its 

identif ication.  

Subject to the f indings of  the investigation, actions will be taken to minimise any reoccurrence of  the 

exceedance where possible with the identif ied cause of  the impact and the selected response will be 

formally documented in an incident response report and electronically recorded in the Boral incident 

management system. These actions will ensure that ongoing impacts will be reduced to levels below 

relevant impact assessment criteria as quickly as possible 

8.3.2 Impacts on Groundwater Quality 

Impacts on groundwater quality may be caused by: 

• isolated spills seeping directly to underlying groundwater; and/or 

• dif fuse contamination associated with general quarrying activities, such as chemicals used for 

rock blasting, seeping into underlying groundwater.   

Contaminant spills will be dealt with as described in Section 8.2.3.  Additional action will be taken to 

isolate, remove or remediate contaminated soil that could be a source for groundwater contamination.   
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Dif fuse contamination identif ied in monitoring wells will be handled as follows:  

• As groundwater generally travels slowly, identif ication of  contamination within g roundwater 

wells surrounding the site will provide an early warning sign to initiate investigation, including 

hydrogeological assessment, fate and transport modelling and an ecological risk assessment 

to quantify the potential impacts at identif ied recepto rs.  The investigation will make 

recommendations on appropriate actions to take to mitigate any potential adverse impacts 

identif ied by the investigation. 

• Actions will then be implemented to mitigate potential impacts.  

• In the case of  material harm or an exceedance, appropriate action will be taken to notify the 

appropriate regulatory authorities and report the incident in accordance with the requirements 

of  the Project Approval (refer Section 10.2.4) 

8.3.3 Impacts on Groundwater Elevation Impact Response 

If  drawdown within the sentinel well MW05 exceeds 5 metres, an investigation will be initiated.  This 

will include initiation of  monitoring of  groundwater elevations within the nearest registered abstraction 

well (if  permission is provided).  The available water column in this well during abstraction will be 

compared against the expected drawdown associated with the quarry pit void, as previously modelled, 

to determine if  the water supply is likely to be potentially compromised.  If  there is potential for this to 

occur, Boral will further quantify the signif icance of  the impact using more sophisticated 

hydrogeological techniques.  If  signif icant impacts are still identif ied, then options for supplementing 

the water supply of  surrounding abstraction wells will be considered. 

As above, appropriate action will be taken to notify the appropriate regulatory authorities and report 

the incident in accordance with the requirements of  the Project Approval In the case of  material harm 

or an exceedance. 

8.4 GEOMORPHIC STABILITY RESPONSE 

Movement of  the overburden emplacements occur due to heavy rainfall, poor drainage or heavy 

mobile equipment movements. This could result in cracking, undercutting, slips or failures of  batters or 

dam walls.  

In response to verif ied impacts of  geomorphic stability (refer Table 7,6), the following actions will be 

taken: 

The identif ied area will be barricaded to restrict access to the site.  

• The area will be assessed, and the appropriate remedial treatment applied. This may include 

the construction of  additional drains, the reconstruction of  batters, and the application of  

mulches and follow up revegetation. 

• The DP&E, Water NSW and the EPA will be notif ied of  an incident/ impact/ potential impact 

immediately if  the issue causes (or threatens to cause) material harm to the environment as 

per the Project Approval (refer section 10.2.4) 

• An investigation will be undertaken to identify the source of  the instability and / or erosion.  

Investigations will be undertaken by appropriately qualif ied personnel or consultants.  

• Subject to the f indings of  the investigation actions will be taken to repair, replace or change 

the identif ied cause of  the instability.  These actions will be completed by appropriately 

qualif ied personnel or consultants. These actions will ensure that ongoing impacts will be 

reduced to levels below relevant impact assessment criteria as quickly as possible 

• The identif ied cause of  the instability and the adopted response will be documented in an 

incident response report. 
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9 TRAINING 

9.1 INDUCTION 

All employee and contractors working onsite will be inducted.  The Peppertree Quarry induction covers 

the management of  discharges to surface water and the reuse of  water across the site.  

9.2 SITE SPECIFIC TRAINING 

Where identif ied by management representatives, additional site-specific training will be developed,  

implemented and delivered to relevant personnel and contractors. Tool box talks will be undertaken with 

all staff and contractors associated with works outlining the requirements of  the relevant Consent and its 

conditions of consent. They will be made aware that they must comply with the conditions of consent.  
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10 REPORTING AND REVIEW 

10.1 REGULATORY COMPLIANCE 

All Boral sites will be aware of  regulatory water quality limits to ensure the necessary controls and 

monitoring is carried out for the purpose of  verifying compliance.  

Regulatory documents such as the following should be periodically reviewed for site co mpliance with 

water management obligations:  

• environmental licences  

• mining permits  

• planning consents  

• water licences / supply water approvals 

Compliance with relevant surface and groundwater water quality criteria will be managed by 

appropriate land management, which includes:  

• installation and maintenance of  sediment and erosion controls 

• timely clean-up of  any spills and leaks  

• maintenance and inspection of  chemical storage facilities  

• direct monitoring (if  required) through regulation or due diligence on sites with high potential 

for sediment runof f   

The applicable licences and regulations will manage the sourcing of  water use in operations. 

Obligations may include:  

• sources where water can be obtained i.e. f rom rivers, creeks, aquifers, bores  

• the volume of  water that can be obtained  

• the requirement for monitoring sources of  water i.e. volume or quality  

• the requirement to have backf low protection on potable town water supply i.e. town mains.  

 

The performance of the Quarry in relation to  Water Management will be judged against: 

Compliance with the surface water monitoring criteria 

Compliance with the ground water monitoring criteria 

Compliance with the 10% environmental flow requirement 

Compliance with the completion criteria for geomorphological stability, 

The number of incidents, non-compliances, or exceedances. 

 

Condition D5 requires 

 
 “ The Applicant must assess and manage development-related risks to ensure that there are no 
exceedances of the criteria and/or performance measures in PART B. Any exceedance of these 

criteria and/or performance measures constitutes a breach of this consent and may be subject to 
penalty or offence provisions under the EP&A Act or EP&A Regulation.  
Where any exceedance of these criteria and/or performance measures has occurred, the Applicant 

must, at the earliest opportunity:  
(a) take all reasonable and feasible measures to ensure that the exceedance ceases and does not 

re-occur;  

(b) consider all reasonable and feasible options for remediation (where relevant) and submit a 

report to the Department describing those options and any preferred remediation measures or 

other course of action; and  
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(c) implement remediation measures as directed by the Planning Secretary, to the satisfaction of 
the Planning Secretary. “ 

 
Peppertree Quarry has in place an Aspects and Impacts Register which is reviewed every two years, by 
the Environmental and Stakeholder Advisor.  This risk register identifies potential sources of risks of 

pollution of waters and identif ies appropriate controls. 

Risks to the successful implementation of  this plan include: 

• Failure of  responsible parties to complete required actions;  

• Failure to complete adequate reviews of  the plan and implement corrective actions;  

• Failure to implement and manage water and sediment runof f  

• Depletion of  water supply 

These risks will be managed through a clear def inition of  roles and responsibilities, adhering to regular 

reviews of  the plan and adaptive management. 

Boral have in place a Maintenance Work Order system which schedules, tracks  and alerts responsible 

parties to undertake required works. Once works are complete, evidence is uploaded to the system, 

so works are closed out as complete.  

In the event of  an unplanned or unforeseen event (such as, f looding or drought) that has an adverse 

ef fect on the operations, management actions may need to be amended to assist in the management 

of  water systems. 

A contingency plan detailed in a Trigger Action Response Plan (TARP) for potential storm water risk 

elements is provided in Appendix C..   

 

10.2 REPORTING 

10.2.1 Annual Review 

The site environmental off icer is responsible for managing the environmental reporting program and 

arranging specialist consultants to prepare reports, as required. The activities and performance 

outcomes of  the WMP will be presented in the Annual Review (AR).  

This will include detailed assessment of monitoring results collected over the course of  the WMP, an 

evaluation of  any trends occurring across the site, a summary of  any incidents or non-conformances 

with licences/criteria and recommendations for management actions.  

In accordance with the requirements of CoA D11, By the end of March in each year after the 
commencement of  project, or other timeframe agreed by the Secretary, a report must be submitted to 
the DPIE reviewing the environmental performance of the project, to the satisfaction of the Secretary. 

This review must:  
 

• (describe the project (including rehabilitation) that were carried out in the previous calendar 

year, and the project that are proposed to be carried out over the current calendar year. 

• include a comprehensive review of  the monitoring results and complaints records of the project 

over the previous calendar year, which includes a comparison of  these results against the:  

• relevant statutory requirements, limits or performance measures/criteria. 

• requirements of  any plan or program required under this approval. 

• monitoring results of  previous years; and 

• relevant predictions in the documents listed condition A2(c).  

. 
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• identify any non-compliance over the past calendar year, and describe what actions were (or 

are being) taken to rectify the non-compliance and avoid reoccurrence. 

• evaluate and report on: 

• the ef fectiveness of  the noise and air quality management systems; and  

• compliance with the performance measures, criteria and operating conditions in this approval. 
 

• identify any trends in the monitoring data over the life of  the project. 
 

• identify any discrepancies between the predicted and actual impacts of  the project, and  analyse 
the potential cause of  any signif icant discrepancies; and  

 

• describe what measures will be implemented over the next calendar year to improve the 
environmental performance of  the project. 

 

• Copies of the Annual Review are submitted to Council and made available to the CCC and any 
interested person upon request.  

 

A copy of  the Annual Review will also be submitted to the EPA.  

10.2.2 EPL Reporting 

In accordance with the requirements of  EPL 13088, Boral will submit an annual return to the EPA , 

within 60 days of  the licence anniversary date stipulated in the EPL. The annual return includes a 

Statement of  Compliance and a Monitoring and Complaints Summary.   

10.2.3 Internal Reporting 

In accordance with the Boral HSEQMS and corporate divisional requirements a regular report on 

environmental compliance and performance is prepared by the site environmental of f icer which is 

presented to the site management team for review for provision of  additional resources that may  be 

required to mitigate a signif icant environmental issue. The Boral Group Environmental Advisor is also 

provided with a regular overview of  any signif icant matters which may be escalated to Board level.  

10.2.4 Incident and Non-Compliance Reporting 

An incident is def ined in the Project Approval, def initions as “An occurrence or set of  circumstances 

that causes or threatens to cause material harm and which may or may not be or cause a non-

compliance” 

Initial Incident notif ication and reporting will be conducted in accordance with Condition D9, Part D, 

whereby “The Proponent must immediately notify the Department and any other relevant agencies 

immediately after it becomes aware of an incident”. 
The notif ication must be in writing to compliance@planning.nsw.gov.au identifying the project 
(application number and name) along with the location and nature of  the incident ,  along with the location 
and nature of  the incident. 
 
Under the Project Approval, and ‘incident’ is defined as:   

“An occurrence or set of circumstances that causes or threatens to cause material harm and which 

may or may not be or cause a non-compliance”.  

‘Material harm’ is def ined as: 

”harm to the environment that: 

• involves actual or potential harm to the health or safety of human beings or to the environment 

that is not trivial; or 

• results in actual or potential loss or property damage of an amount, or amounts in aggregate, 

exceeding $10,000, (such loss includes the reasonable costs and expenses that would be 

mailto:compliance@planning.nsw.gov.au
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incurred in taking all reasonable and practicable measures to prevent, mitigate or make good 

harm to the environment) 

This definition excludes ‘harm’ that is authorised under either this approval or any other 

statutory approval” 

 

Incident reporting will also be undertaken in accordance with Condition R2 of  the EPA Environment 

Protection Licence which states “The licensee or its employees must notify all relevant authorities of 

incidents causing or threatening material harm to the environment immediately after the person 

becomes aware of the incident in accordance with the requirements of Part 5.7 of the Act.” 

Other relevant agencies such as NSW Water and/or NRAR will be notified dependent on the nature of 

the incident. 

In accordance with Appendix 8 of  the Approval and Condition R3 of  the EPA EPL, a more detailed 

written incident notif ication and report must be within 7 days of  becoming aware of  the incident and the 

initial immediate notif ication. 

The following requirements will be included as part of  the incident notif ication: 

• Identify the project and application number. 

• Provide details of the incident (date, time, location, a brief  description of  what occurred any why it is 

classif ied as incident). 

• Identify how the incident was detected. 

• Identify when the Proponent became aware of  the incident. 

• Identify any actual or potential non-compliance with conditions of  approval. 

• Describe what immediate steps were taken in relation to the incident.  

• Identify further action(s) that will be taken in relation to the incident. 

• Identify a project contact for further communication regarding the incident.  

Finally, within 30 days of  the date on which the incident occurred (or as otherwise agreed to by the 

Secretary), Boral will provide the Secretary and any relevant public authorities with a detailed report 

on the incident, which will include the following requirement:  

• Summary of  the incident. 

• Outcomes of  an incident investigation, including identif ication of the cause of  the incident.  

• Details of  the corrective and preventative actions that have been, or will be, implemented to 

address the incident and prevent recurrence. 

• Details of  any communication with other stakeholders regarding the incident  

A non-compliance is defined in the Project Approval, Def initions as “An occurrence or set of 

circumstances or development that is a breach of  this approval” 

Initial notif ication of  a noncompliance and reporting will be conducted In accordance with Condition 

D10, Part D, where by “Within seven days of becoming aware of a non-compliance, the Proponent 

must notify the Department of  the non-compliance.” 
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The notification must be in writing to compliance@planning.nsw.gov.au identifying the project 

(application number and name) along with noncompliance and actions undertaken to address the 

noncompliance.  

10.2.5 Public Reporting 

Boral will ensure that the local community is kept informed by way of  periodic newsletters, leaf lets, 

local newspaper advertisements and the Quarry web page of  the progress of  the Quarry, including 

details of  the environmental hotline.  A monthly Boral newsletter will be prepared by the Pepp ertree 

Quarry Environment and Stakeholder Advisor. This Newsletter will be included in the Discover 

Marulan local community newspaper. The Boral newsletter provides updates on operations and 

provides details of  the environmental hotline.  

A copy of  the newsletter is maintained on the Boral Peppertree Quarry website.  

Community Consultative Committee meetings are used to inform the committee of  the general 

progress of  rehabilitation works. These meetings are held quarterly with community and local 

government representatives. Minutes of  the meetings are provided on the Boral Peppertree Quarry 

website. 

The Boral Peppertree Quarry website is reviewed annually and updated quarterly with minutes,  

newsletters, and other supporting documents required as per CoA D16.  

Community Communication is the responsibility of  the Environment and Stakeholder Advisor for 

Peppertree Quarry. 

 

As per Condition D 16, the following documents are also reported on the Boral websites..  

 
Before the commencement of  construction until the completion of  all rehabilitation required under this 
consent, the Applicant must: 

 (a) make the following information and documents (as they are obtained, approved or as otherwise 
stipulated within the conditions of  this consent) publicly available on its website:  

一 (i) the document/s listed in condition A2(c);  

一 (ii) all current statutory approvals for the development;  

一 (iii) all approved strategies, plans and programs required under the conditions of  this 

consent;  

一 (iv) minutes of  CCC meetings;  

一 (v) regular reporting on the environmental performance of  the development in 
accordance with the reporting requirements in any plans or programs approved under the 

conditions of  this consent;  

一 (vi) a comprehensive summary of  the monitoring results of  the development,  reported 
in accordance with the specif ications in any conditions of this consent, or any approved plans 

and programs;  

一 (vii) a summary of  the current stage and progress of  the development;  

一 (viii) contact details to enquire about the development or to make a complaint;  

一 (ix) a complaints register, updated monthly;  

一 (x) the Annual Reviews of  the development;  

一 (xi) audit reports prepared as part of  any Independent Environmental Audit of  the 

development and the Applicant’s response to the recommendations in any audit report;  

一 (xii) any other matter required by the Planning Secretary; and  

(b) keep such information up to date, to the satisfaction of  the Planning Secretary.  
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10.3 AUDITING 

Boral has an established corporate and divisional risk-based audit program that periodically assess 

operational sites for conformance with HSEQMS requirements.   

10.3.1 Independent Environmental Audit 

In accordance with the requirements of  CoA D13 (Part D), within 3 years of  the date of  the 

commencement of  construction and every 3 years thereaf ter, unless the Secretary directs otherwise, 

Boral will commission and pay the full cost of  an Independent Environmental Audit of  the project.  The 

adequacy of  this WMP will be included in the Environmental Audit.  An Independent Audit of  the 

Quarry was conducted in 2015 and 2018 with the next Audit commenced at the end of  2021.  

 

 The audit must:  
 

(a) be led by a suitably qualif ied, experienced and independent auditor whose appointment has 

been endorsed by the Planning Secretary;  

(b) be conducted by a suitably qualif ied, experienced and independent team of  experts (including 
any expert in f ield/s specified by the Planning Secretary) whose appointment has been endorsed 

by the Planning Secretary;  

(c) be carried out in consultation with the relevant agencies and the CCC;  

(d) assess the environmental performance of  the development and whether it is complying with 
the relevant requirements in this consent, any relevant EPL, water licences and mining leases for 

the development (including any assessment, strategy, plan or program required under these 

approvals);  

(e) review the adequacy of  any approved strategy, plan or program required under the 

abovementioned approvals and this consent;  

(f ) recommend appropriate measures or actions to improve the environmental performance of  the 

development and any assessment, strategy, plan or program required under the abovementioned 

approvals and this consent; and  

(g) be conducted and reported to the satisfaction of  the Planning Secretary.  

Within three months of  commencing an Independent Environmental Audit, or within another timeframe 

agreed by the Planning Secretary, the Applicant must submit a copy of  the audit report to the Planning 

Secretary, and any other NSW agency that requests it, together with its response to any 

recommendations contained in the audit report, and a timetable for the implementation of  the 

recommendations. The recommendations must be implemented to the satisfaction of  the Planning 

Secretary 

 

10.3.2 Audit of Southern Overburden Construction 

In accordance with CoA B41 (Schedule 3), on completion of  the construction of  the surface water 

management system for the Southern Overburden Emplacement Area, Boral will commission an audit 

by a suitably qualif ied, experienced and independent person, approved by the Secretary of  t he DP&E, 

to determine whether the system has been constructed in accordance with the Project Approval.  A 

copy of  the audit report and Boral’s response to its recommendations will be provided to the Secretary 

and WaterNSW within 12 weeks of  its commissioning.  This audit is yet to be conducted as f inal linings 

are still to be installed on one dam. Arrangements are being made for an independent consultant to 

undertake the review. 

Condition D 14 also notes… 
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“Any condition of this approval that requires the carrying out of monitoring or an environmental audit, whether 

directly or by way of a plan, strategy or program, is taken to be a condition requiring monitoring or an 

environmental audit under Division 9.4 of Part 9 of the EP&A Act. This includes conditions in respect of incident 

notification, reporting and response, non-compliance notification, compliance report and independent audit.”. 

This will be recognised and conducted as part of the Independent audit. 

10.4  REVIEW OF WMP 

This WMP will be reviewed periodically by Boral to determine the ef f icacy of the WMP and ensure it 

continues to fulf il its intended purpose.  This will allow for and promote adaptive management through 

progressive stages of  future quarry operations.  Reviews will be undertaken as a result of  any of  the 

following: 

• major changes in site conditions or work methods. 

• as a result of  changes in environmental legislation applicable and relevant to the quarry 

operations. 

• In response to the requirements of  CoA D6 (Part D) of  the Project Approval which requires a 

review of  the WMP within 3 months of : 

- The submission of  an incident report under condition D9 

- The submission of  an Annual review under condition D11 

- The submission of  an Independent Environmental Audit under condition D13 

- The approval of  any modif ication of  the conditions of this approval (unless the 

conditions require otherwise) 

- Notif ication of  a change in project stage under condition A15 or 

- The issue of  a direction of  the Secretary under Condition A2(b) which require a 

review. 

• If  any of  the above reviews result in any revisions of  the WMP, the WMP will be provided to 

the Secretary within 6 weeks for approval, as required by Condition D7. 
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Appendix A:  

Consultation 

 

EPA 
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NSW Water – 17th September 2021 

WaterNSW  has responded to your request for advice in relation to the Peppertree Quarry  Ptree 

Water Management plan Mod 5 & 6 update . The response is below and/or attached. Record of  this 

consultation has been automatically saved to the portal. 

 

When you are ready, login to your prof ile to submit the f inal document to the Department. 

 

Public Authority Response 

Thank you for providing WaterNSW with the opportunity to review the Updated Pepper Tree Quarry 

Water Managemnt Plan. Peppertree Quarry is located within the Shoalhaven River sub-catchment of  

the Sydney Drinking Water Catchment. Tangarang Creek and Barbers Creek (which reports to the 

Shoalhaven River) are the primary receiving watercourse for any discharges or runof f  f rom the site. 

 

WaterNSW notes that the 2017 WMP has been updated to incorporate changes/f indings associated 

with: 

• Modif ication 5 (2019) – approved for development of  a new overburden emplacement (South-west 

Overburden Emplacement – SWOE), 

• Modif ication 6 (2020)- approved for the replacement of  existing dust extraction units with two 

baghouses recommendations f rom the Independent Audit undertaken in November 2018 and actions 

identif ied f rom the 2018 and 2019 Annual Review outlining water management associated with current 

quarry activities 

• Modif ication 7 (July 2021) – approval pending for the relocation of  sediment basin P2 outside of  the 

existing approved footprint, for safety reasons. 

• The Independent Audit undertaken in November 2018; and 

• Actions identif ied f rom the 2018 and 2019 Annual Review outlining water management associated 

with current quarry activities 

WaterNSW notes key changes in the WMP to respond to the above and issues raised by WaterNSW 

in its submissions to DPIE on each the modif ication applications include: 

• Adequate number of  surface water quality monitoring sites with suf f icient baseline data available with 

downstream monitoring sites in Shoalhaven River due to access issues along Barber Creek. 

• Implementing new Erosion and Sediment Control structures including additional f ive sediment dams 

to be installed as per Modif ication 5 and three new sediment dams N1, N2 and N3 prior to the 

construction of  the SWOE 

• Considered the long-term stability of  the SWOE with regard to erosion (sheet, rill and gully) including: 

o Implementing a geomorphic stability monitoring program is in place and covers landform stability 

monitoring, ecological development monitoring, rapid visual assessment and drainage and sediment 

dam monitoring 

o Committed to specif ic actions to respond to verif ied impacts of geomorphic instability that include 

restricting access to area impacted, notif ications to regulators and key stakeholders including DPI&E, 

WaterNSW and the EPA, undertaking investigations using qualif ied personnel or consultants and 

documenting and implementing any identif ied actions f rom the investigations to repair, replace or 

change the identif ied cause of  the instability and impacts. 

 

WaterNSW is satisf ied that the updated WMP will lead to continued management and of  erosion and 

sediment runof f  within the quarry site and ensure there is a neutral or benef icial ef fect on water quality 

of  receiving waters. WaterNSW would appreciate receiving a copy of  the annual review report for the 

quarry when it becomes available. 
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DPIE Water – 17th September 2021 

DPIE Water  has responded to your request for advice in relation to the Peppertree Quarry  Ptree 

Water Management plan Mod 5 & 6 update . The response is below and/or attached. Record of  this 

consultation has been automatically saved to the portal. 

 

When you are ready, login to your prof ile to submit the f inal document to the Department. 

 

Public Authority Response 

Thank you for providing WaterNSW with the opportunity to review the Updated Pepper Tree Quarry 

Water Managemnt Plan. Peppertree Quarry is located within the Shoalhaven River sub-catchment of  

the Sydney Drinking Water Catchment. Tangarang Creek and Barbers Creek (which reports to the 

Shoalhaven River) are the primary receiving watercourse for any discharges or runof f  f rom the site. 

 

WaterNSW notes that the 2017 WMP has been updated to incorporate changes/f indings associated 

with: 

• Modif ication 5 (2019) – approved for development of  a new overburden emplacement (South-west 

Overburden Emplacement – SWOE), 

• Modif ication 6 (2020)- approved for the replacement of  existing dust extraction units with two 

baghouses recommendations f rom the Independent Audit undertaken in November 2018 and actions 

identif ied f rom the 2018 and 2019 Annual Review outlining water management associated with current 

quarry activities 

• Modif ication 7 (July 2021) – approval pending for the relocation of  sediment basin P2 outside of  the 

existing approved footprint, for safety reasons. 

• The Independent Audit undertaken in November 2018; and 

• Actions identif ied f rom the 2018 and 2019 Annual Review outlining water management associated 

with current quarry activities 

WaterNSW notes key changes in the WMP to respond to the above and issues raised by WaterNSW 

in its submissions to DPIE on each the modif ication applications include: 

• Adequate number of  surface water quality monitoring sites with suf f icient baseline data available with 

downstream monitoring sites in Shoalhaven River due to access issues along Barber Creek. 

• Implementing new Erosion and Sediment Control structures including additional f ive sediment dams 

to be installed as per Modif ication 5 and three new sediment dams N1, N2 and N3 prior to the 

construction of  the SWOE 

• Considered the long-term stability of  the SWOE with regard to erosion (sheet, rill and gully) including: 

o Implementing a geomorphic stability monitoring program is in place and covers landform stability 

monitoring, ecological development monitoring, rapid visual assessment and drainage and sediment 

dam monitoring 

o Committed to specif ic actions to respond to verif ied impacts of geomorphic instability that include 

restricting access to area impacted, notif ications to regulators and key stakeholders including DPI&E, 

WaterNSW and the EPA, undertaking investigations using qualif ied personnel or consultants and 

documenting and implementing any identif ied actions f rom the investigations to repair, replace or 

change the identif ied cause of  the instability and impacts. 

 

WaterNSW is satisf ied that the updated WMP will lead to continued management and of  erosion and 

sediment runof f  within the quarry site and ensure there is a neutral or benef icial ef fect on water quality 

of  receiving waters. WaterNSW would appreciate receiving a copy of  the annual review report for the 

quarry when it becomes available. 

 

Please contact Ravi Sundaram (0428226152; ravi.sundaram@waternsw.com.au) if  you have any 

queries with regards to the above.  
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28th October 2021 

 

Heather Dewson <heather.dewson@dpie.nsw.gov.au> 

Thu 10/28/2021 9:01 AM 

To: Sharon Makin 

Cc:Timothy Baker <tim.baker@nrar.nsw.gov.au> 

Hi Sharon 

 

It appears that the NRAR portal did indeed have an error.  This matter is now registered and a request has been 
sent to expedite the review.   
 
Kind regards 

 
Heather Dewson | Water Regulation Officer 
Natural Resources Access Regulator 

Department of Planning, Industry & Environment 
6 Stewart Ave Newcastle NSW 2300 

E: heather.dewson@dpie.nsw.gov.au 

W: www.industry.nsw.gov.au 

  

mailto:heather.dewson@dpie.nsw.gov.au
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.water.nsw.gov.au_&d=DwMFAw&c=MjTuInFDIgXjBpKikUt8pw&r=0JJJbATmDB4PGCd6W0P88p0zxV-vgJmd1SbtCnZhfVc&m=qfr6YJyilueUXjJNoN8sqiGvxzoHIUgVwyGPqKraqvKxPoqgxQ4IcMMibnzU1cC4&s=j4v_dsFL6wipNQMnLXTrrukb-hnCoGDxcL-ynlF0udU&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__ww.industry.nsw.gov.au_water&d=DwMFAw&c=MjTuInFDIgXjBpKikUt8pw&r=0JJJbATmDB4PGCd6W0P88p0zxV-vgJmd1SbtCnZhfVc&m=qfr6YJyilueUXjJNoN8sqiGvxzoHIUgVwyGPqKraqvKxPoqgxQ4IcMMibnzU1cC4&s=BVuqDlM5kst1-r97zcmggalzTli0MJpkFqjbZ3lrJSM&e=
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Appendix B:  

On-Site Wastewater Assessment and System Design 
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Appendix C:  

TARP 
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Appendix D:  

Sediment and Erosion Measures 

 

This approach is adopted in the selection of  the most appropriate and ef fective sediment and contro l 

measures. 

The steps involve (see Figure C1): 

• Identifying the potential for erosion or sediment 

• If  erosion is of  concern, determine whether it will be caused by rainfall or concentrated f lows 

• If  sedimentation is of  concern, determine whether it will be caused f rom sheet or concentrated 

f low 

• Depending on the determined potential cause to either erosion or sedimentation, select the 

appropriate techniques f rom Table C1 below. 

 

 
 

Figure D1: Control Decision Tree  

(adopted f rom Qld Department of  Main Roads) 
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Table D1: Control Techniques (adopted from Qld Department of Main Roads) 

GROUP 1: Erosion Control (Rainfall Impact) 
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Group 2: Erosion Control (Concentrated Water Flow) 
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Group 3: Sediment Controls (Sheet Flows) 

 

 

 

 

 

 

Group 4: Sediment Controls (Concentrated Flows) 
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Appendix E: Erosion and Sediment Control Check Sheet 
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