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1. I N T RO D U C TI ON  

This Water Management Plan (WMP) has been prepared by Strategic Environmental and 

Engineering Consulting (SEEC) Pty Ltd in conjunction with R.W. Corkery & Co. Pty Limited 

on behalf of The Austral Brick Company Pty Limited (Austral) for the New Berrima Clay/Shale 

Quarry (the Quarry). The Quarry is located within the “Mandurama” property approximately 

1.5km east of New Berrima in the Southern Highlands of NSW (Figure 1). For the purposes of 

this document, the area of the approved Quarry is referred to as “the Quarry Site”. 

This WMP represents the second revision of the WMP and has been prepared in satisfaction of 

Project Approval (PA) 08_0212 PA Conditions 3(13) to 3(15), 3(18) and 5(3)1. The 

Environment Protection Agency (EPA), Department of Primary Industries – Water (DPI-Water) 

and Water NSW have been / previously been consulted. Further consultation has also been 

undertaken with DPI-Water / the Natural Resources Access Regulator (NRAR) (see 

Appendix A). Strategic Environmental & Engineering Consulting (SEEC) were also previously 

approved by the (then) Department of Planning and Environment (DPE) as being suitably 

qualified and experienced for preparation of this WMP. 

In addition to this WMP, a range of other management plans have also been prepared to guide 

operations within the Quarry. These include the following. 

• Environmental Management Strategy. 

• Transport Management Plan.  

• Air Quality Management Plan.  

• Noise Management Plan. 

• Landscape Management Plan.  

• Aboriginal Heritage Management 

Plan. 

2. A P P RO VE D  AC T I V I T I E S  A ND  STAG E D 
O PE R ATI O NS  

2.1 APPROVED ACTIVITIES 

The principal activities approved at the Quarry (Figure 2) comprise the following. 

• Construction of visibility barriers to provide visual screening for the quarry 

operations. 

• Extraction and stockpiling of clay/shale from the extraction area using standard 

ripping, pushing and loading techniques. 

• Transportation of up to 150 000t per year of quarry products via Berrima Road 

using articulated and rigid trucks not exceeding 19m in length. 

 

 
1 All conditions in Project Approval 08_0212 are referenced as the schedule number followed by the condition 

number in brackets, e.g. PA Condition 3(13). 
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Figure 1 Locality Plan 

A4 / Colour 

Figure dated xx/xx/17 inserted xx/xx17 
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Figure 2 Approved Layout – New Berrima Clay/Shale Quarry 

A4/colour 

Figure dated 29/6/20 inserted on 29/6/20 
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The relevant limitations upon the approved activities nominated in Conditions within Project 

Approval 08_0212 are as follows. 

• “The Proponent must not carry out any development in the extraction area below a 

level of 640m AHD” PA Condition 2(6). 

• “The Proponent must not extract more than 150 000 tonnes of extractive materials 

from the site in any calendar year” PA Condition 2(7). 

•  “The Proponent must not transport more than: 

a) 150 000 tonnes of product from the site in any calendar year;  

b) 68 laden trucks from the site in a day; and 

c) 8 laden trucks from the site in an hour. 

The approved quarry life is until 31 December 2045 and the approved hours of operation are 

outlined in Table 1. 

Table 1 
  

Hours of Operation 

Day 
Construction & Extraction 

Operations Clay/Shale Transportation 

Monday – Friday 7:00am to 5:00pm 7:00am to 4:00pm 

Saturday 8:00am to 1:00pm 8:00am to 1:00pm 

Sundays and Public Holidays None None 
 

2.2 STAGED OPERATIONS 

Figure 3 displays the staging sequence throughout the life of the Quarry. The southern section 

would be extracted in four stages, namely Stages 1 to 4. Once extraction ceases in the southern 

section, extraction would commence in the northern section with extraction undertaken in three 

stages, namely Stages 5 to 7. It is noted that, whilst the stages will progress sequentially, the 

actual timing for each stage will be largely dependent on the raw material requirements at the 

Bowral Brick Plant. 

3. L E G A L A N D OT H E R R EQ UI RE M E N TS  

3.1 PROJECT APPROVAL 08_0212 

Austral was granted PA 08_0212 by the (then) Director-General of Planning and Infrastructure 

on 7 July 2012 pursuant to Part 3A of the Environmental Planning and Assessment Act 1979 

(EP&A Act). Modification 1 of PA 08_0212 was issued on 15 December 2015 to incorporate 

modifications to the Quarry associated with an alternate extraction area boundary. 

Modification 2 of PA 08_0212 was approved on 6 July 2017 to incorporate modifications to the 

Quarry associated with the construction of a new bridge over Stony Creek, the realignment of 

the western access road, the repositioning of the site office, amenities and storage container, 

and the installation of underground power and removal of a section of overhead power line. 

PA 08_0212 includes the conditions that Austral needs to comply with and sets out the matters 

that need to be addressed within this WMP. 
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Figure 3 Extraction Stages 

Figure dated 29/6/20 inserted on 29/6/20 
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Relevant water-related conditions in PA 08_0212 are reproduced in Tables 2 and 3 with a 

reference provided to the section(s) this document where each condition is addressed. 

Table 2 
  

Project Approval Requirements Relating to Water Management 

Page 1 of 3 

Cond 
No. 

Requirement 
Plan 

Section 

3 (Soil & Water - Note) 
The Proponent is required to obtain the necessary water licences for the project under the Water 
Act 1912 and/or Water Management Act 2000. 

12.3 

3(13) The Proponent must maintain a minimum buffer distance of 515m (measured from the top of 
bank) between extraction area and Wingecarribee River.  

Figure 2 

3(14) The Proponent must ensure that all surface water discharges from the site comply with 
section 120 of the POEO Act or, if an EPL has been issued regulating water discharges from 
the site, the discharge limits (both volume and quality) set for the project in the EPL. 

7.4.4.3 

9.2 

3(15) The Proponent must ensure it has sufficient water for all stages of the project, and if 
necessary, adjust the scale of quarrying operations on site to match its available supply. 

7.3 

3(16) The Proponent must manage on-site sewage to the satisfaction of Council and EPA. 11.1 

3(17) The Proponent must ensure all chemicals and/or petroleum products on site are stored in 
accordance with Australian Standard AS1940-2004, The Storage and Handling of Flammable 
and Combustible Liquids, and in appropriately bunded areas with impervious flooring and of 
sufficient capacity to contain 110% of the largest container stored within the bund. The 
flooring and bund(s) must be designed in accordance with: 

11.1, 11.2 

 • the requirements of relevant Australian Standards; and   

• DECC’s Storing and Handling Liquids: Environmental Protection – Participants Manual.  

3(18) The Proponent must prepare and implement a Water Management Plan for the project to the 
satisfaction of the Secretary. This plan must be prepared in consultation with the EPA, Water 
NSW and DPI – Water by suitably qualified and experienced persons whose appointment has 
been approved by the Secretary, and be submitted to the Secretary for approval prior to the 

construction [of] the visibility barriers on site. 

This 
Document 

In addition to the standard requirements for management plans (see condition 3 of schedule 
5), this plan must include a: 

(a) Site Water Balance that includes details of: 

7 

• sources and security of water supply, including contingency planning for future reporting 
periods; 

7.3 

• water use on site; 7.2 

• water management on site; 7.4 

• reporting procedures, including comparisons of the site water balance each calendar 
year; and 

7.3.2 

• describes the measures that will be implemented to minimise clean water use on site; 7.4.7 

(b) Surface Water Management Plan, that includes: 

• detailed baseline data on surface water flows and quality in the water-bodies that could 
be affected by the project; 

6.3 

9.3.1.1 

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

- clean water diversion systems; 

- erosion and sediment controls; and 

- water storages; 

Appendix B 
and 7.4 

• a plan for identifying, extracting, handling, and the long-term storage of potentially acid 
forming material on site; 

Not 
Applicable 

• detailed plans, including design objectives and performance criteria, for: 

- the water storage dams; 

- reinstatement of drainage lines on the rehabilitated areas of the site; 

- control of water pollution from rehabilitated areas of the site; 

Appendix B 
and 7.4 
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Table 2 (Cont’d) 
  

Project Approval Requirements Relating to Water Management  
Page 2 of 3 

Cond 
No. 

Requirement 
Plan 

Section 

3(18) 
(Cont’d) 

• performance criteria for the following, including trigger levels for investigating any 
potentially adverse impacts, for the following: 

- the water management system; 

- surface water quality of local water ways; and 

- ecosystem health of local water ways; 

9.2, 9.4 

• performance criteria for surface water quality attributes relevant to water quality impacts 
on biological diversity and aquatic ecological integrity, including salinity, heavy metals, 
sediment load, pH, hardness and biological oxygen demand; 

9.2, 9.4 

• a program to monitor 

- the effectiveness of the water management system; 

- surface water flows and quality in local water ways; and 

- ecosystem health of local water ways; 

9, 
Appendix B 

• a plan to respond to any exceedances of the performance criteria, and mitigate and/or 
offset any adverse surface water impacts of the project; and 

12, 14, 15 

(c) Groundwater Management Plan, which includes:  

• detailed baseline data on groundwater levels, yield and quality in the area, that could be 
affected by the project; 

10.1 

 • groundwater assessment criteria, including trigger levels for investigating any potentially 
adverse groundwater impacts; 

10.2, 10.3 

• a program to monitor: 

- groundwater inflows to the quarrying operations; 

- the impacts of the project on: 

o local alluvial aquifers; 

o any groundwater bores on privately-owned land that could be affected by the 

project; 

o the seepage/leachate from water storages or backfilled voids on site; and 

o groundwater dependent ecosystems; 

10.2 

• a plan to respond to any exceedances of the groundwater assessment criteria; 10.3 

4(1) As soon as practicable after obtaining monitoring results showing an: 

(a) exceedance of any relevant criteria in schedule 3, the Proponent must notify affected 
landowners in writing of the exceedance, and provide regular monitoring results to each 
of affected landowner until the project is again complying with the relevant criteria. 

10.3 

5(3) The Proponent must ensure that the Management Plans required under this approval are 
prepared in accordance with any relevant guidelines, and include: 

(a) detailed baseline data; 

 

 

6.3 

(b) a description of: 

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

- any relevant limits or performance measures/criteria; and 

- the specific performance indicators that are proposed to be used to judge the 
performance of, or guide the implementation of, the project or any management 
measures; 

3 

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

11 

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

- impacts and environmental performance of the project; and 

- effectiveness of any management measures (see (c) above); 

 

9.3 

12 

(e) a contingency plan to manage any unpredicted impacts and their consequences; 14, 15 

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

8.2.3, 12, 
17 
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Table 2 (Cont’d) 
  

Project Approval Requirements Relating to Water Management 
Page 3 of 3 

Cond 
No. 

Requirement 
Plan 

Section 

5(3) 
(Cont’d) 

(g) a protocol for managing and reporting any: 

- incidents; 

- complaints; 

- non-compliances with statutory requirements; and 

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

12, 13, 
14, 15 

 (h) a protocol for periodic review of the plan. 

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

17 

5(7) The Proponent must notify, at the earliest opportunity, the Secretary and any other relevant 
agencies of any incident that has caused, or threatens to cause, material harm to the 
environment. For any other incident associated with the project, the Proponent must notify 
the Secretary and any other relevant agencies as soon as practicable after the Proponent 
becomes aware of the incident. Within 7 days of the date of the incident, the Proponent must 
provide the Secretary and any relevant agencies with a detailed report on the incident, and 
such further reports as may be requested. 

15 

5(8) The Proponent must provide regular reporting on the environmental performance of the 
project on its website, in accordance with the reporting arrangements in any plans or 
programs approved under the conditions of this approval. 

16 

 

Table 3 
  

Statement of Commitments Relating to Water Management 
 

Commitment 

Plan 
Section 

Desired 
Outcome Action Timing 

Minimisation of 
potential impacts 
on surface water 
quality and 
supply of the 
local 
watercourse 
system, 
particularly the 
Wingecarribee 
River. 

4.1 Ensure early and progressive revegetation of amenity 
bunds and rehabilitation of completed extraction areas. 

Ongoing. 8.2.1.1 

4.2 Use of any water sourced from the sedimentation basins 
for dust suppression within the upslope catchment of a 
sedimentation basin. 

As required. Not 
Applicable 

4.3 Install sediment control fencing around the amenity bunds 
under construction and other areas of exposed soil until 

vegetation has been established. 

As required. Appendix B 

4.4 Construct and operate various surface water management 
controls such as diversion structures and sedimentation 
basins in accordance with the Water Management Plan. 

During the 
construction 

periods. 

Appendix B 

 

4.5 Armour potential scour points (e.g. channel inlets / outlets 
and bends) with rock. 

During the 
construction 

periods.  

8.2.1.2 

4.6 Inspect diversion structures monthly and within 24 hours 
following any rain event that generates flow in the drains to 
identify areas of erosion, scour or damage. Repair any 
problem areas and/or take appropriate stabilising action. 

Ongoing 8.2.2 

3.2 OTHER APPROVALS, LEASES AND LICENCES 

Other approvals and licences relevant to the site include Mining (Mineral Owners) Mining 

Lease 6 which was granted by the Department of Planning and Environment, Division of 

Resources and Geoscience on 27 June 2017 for the area displayed on Figure 2 and 

Environment Protection Licence (EPL) 20377 issued by the Environment Protection Authority 

on 1 August 2016 and last varied 9 October 2019.  
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Mining (Mineral Owners) Mining Lease 6 does not contain any specific requirements relevant 

to this WMP. EPL 20377 contains a range of requirements relevant to this WMP which are 

summarised in Table 4 with a reference to the section(s) in this document where the 

requirement is addressed. 

Table 4 
  

EPL 20377 Requirements Relating to Water Management 
 

Cond 
No. 

Requirement 
Plan 

Section 

P1.3 The following points referred to in the table are identified in this licence for the purposes of 
the monitoring and/or the setting of limits for discharges of pollutants to water from the point. 

9.3 

Water and Land 

EPA 
No. 

Type of Monitoring & Discharge 
Point 

Location Description 

4 Water Quality Monitoring 
Discharge to waters 

South west of the quarry void and labelled WS4 on map titled "EPL 
Monitoring Locations" dated August 2019 (DOC19/862266) 

5 Water Quality Monitoring 
Discharge to waters 

North of the quarry void and labelled WS5b on map titled "EPL Monitoring 
Locations" dated August 2019 (DOC19/862266). 

L1.1 Except as provided in any other condition of this licence, the licensee must comply with 
section 120 of the Protection of the Environment Operations Act 1997. 

9.2, 9.4 

L2.4 Water and/or Land Concentration Limits (Points 4,5) 

7.4.5 

Pollutant Units of Measure 100th percentile concentration limit 

Oil and Grease Visible Nil visible 

pH pH 6.5-8.5 

Total Suspended Solids Milligrams per litre 50 

M2.3 Water and/or Land Monitoring Requirements (Points 4,5) 

9.3 

Pollutant Units of Measure Frequency Sampling Method 

Oil and Grease Visible 

Daily During 
Discharge 

Inspection 

pH pH Grab sample 

Total Suspended Solids Milligrams per litre Grab sample 

 

4. R O L ES  A N D RE SP O NSI BI L I T I ES  

Table 5 presents the roles and responsibilities for the implementation of this WMP. 

Table 5 
  

Roles and Responsibilities 
Page 1 of 2 

Roles* Responsibilities 

NSW Manufacturing 
Manager 

Ensure adequate resources are available to enable implementation of the WMP. 

Raw Materials & 
Mining Manager 

Accountable for the overall environmental performance of the Quarry operations, 
including implementation of all water management controls outlined in Section 8. 
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Table 5 (Cont’d) 
  

Roles and Responsibilities 
Page 2 of 2 

Roles* Responsibilities 

Compliance & 
Environmental 
Coordinator 

(also referred to as the 
Site Environmental 
Manager in 
Appendix B) 

Manage the implementation of the following components of this WMP. 

• Inspection, monitoring and maintenance of all erosion and sediment controls 
as outlined in Sections 9 and 10. 

• Evaluation of compliance as outlined in Section 12 and related follow-up 
actions. 

• Complaints handling and response as outlined in Section 13. 

• Incident reporting as outlined in Section 15. 

• Coordinate Environmental Monitoring and publishing of data as outlined in 
Section 16. 

• Review of this WMP as outlined in Section 17. 

• Conduct environmental component of site induction for all employees and 
contractors – see Section 5. 

All personnel • Ensure training and awareness induction has been undertaken.  

• Compliance with this WMP. 

*Or equivalent position delegated these responsibilities. 

 

5. C O M PE T E NC E T R AI N I NG  A ND  AWA R E NE SS  

All Company personnel and contractors and their employees will undergo Company and site-

specific inductions, incorporating basic information in relation to the operation of this WMP as 

a component of the site induction program. The Compliance & Environmental Coordinator or 

delegate will be responsible for ensuring that all relevant employees are appropriately inducted 

prior to undertaking any ground-disturbing works and are re-inducted on at least a 2-yearly 

basis. 

6. E XI ST I NG D RA I N AG E,  CATC H M E N T S A ND  
D A M S  

6.1 EXISTING CATCHMENTS AND HYDROLOGY 

The extraction area occupies the northern extent of a hillcrest position with radial drainage 

primarily towards the north and east. Although all surface runoff from the Quarry Site 

ultimately reaches the Wingecarribee River, three small catchments are present within the 

Quarry Site. These are shown in Figure 4 and are labelled as Catchments A, B and C. 

Catchment A drains approximately 27ha within the Quarry Site boundary. Only a small area 

outside of Catchment A drains onto the Quarry Site from upslope; for the most part, the 

watershed of Catchment A is wholly within the Quarry Site. There are no defined channels 

within Catchment A, all drainage is via open grassy depressions. Catchment A drains into a 

man-made lateral drain. It is assumed this was constructed in the past to reduce waterlogging of 

the low-lying, flat areas adjacent to the river and so to permit grazing. This drain diverts flow 

into Catchment B. 
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Figure 4 Project Site Major Catchments and Water Sample Locations 

A4 / Colour 

Figure dated 29/6/20 inserted on 29/6/20 
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Catchment B drains approximately 11.4ha of the Quarry Site via a series of open grassy 

depressions. Run-on from external lands west of the Quarry Site enter Catchment B in the 

northwest corner of the Quarry Site. Adjoining lands include agricultural activities with 

potential for sediment laden run off. 

Catchment C drains approximately 12.7ha of the Quarry Site via a series of open grassy 

depressions. These join Stony Creek before eventually entering the Wingecarribee River. 

Approximately 5.8ha upslope of the Quarry Site in Catchment C currently drains into 

Catchment C but will be diverted following the construction of the southern visibility barrier. 

The site access road, connecting the extraction area with Berrima Road, traverses Stony Creek 

as shown in Figure 4. 

Although there are first and second order streams marked on the topographic map, as described 

above, all drainage lines are in fact open grassy depressions with no bed or banks. 

6.2 EXISTING DAMS 

There are five existing farm dams within the Quarry Site and one off-site dam on the northern 

boundary of the property (Dam 6). All appear to be structurally sound and capable of holding 

water. The existing farm dams are numbered on Figure 4 and their estimated capacities are 

shown in Table 6.  

Table 6  
  

Existing Dam Sizes 

Structure Number Approximate Surface Area (m2) Assumed Capacity (ML) 

1 950 1.4 

2 460 0.7 

3 2,960 4.4 

4 670 1.0 

5 1,570 2.4 

6 3,000 2.5 

Total 9,610 12.4 
 

 

The combined capacity of these existing dams is estimated to be 12.4ML which exceeds the 

Harvestable Right Capacity of 8.5ML. However, they were all built before 1999 and have been 

used for stock purposes and so they do not require a licence. Nevertheless, these dams were 

included in the assessment to build additional dams (see Section 8.4.1.2). 

6.3 WATER QUALITY 

Water samples were collected on 22 August 2008 at WS1, WS2 and WS3 prior to the 

preparation of the 2010 Environmental Assessment. Since May 2017, a regular water 

monitoring program has been commenced and samples are collected monthly (when water is 

present) at all monitoring sites (WS1 to WS8). The location of these sites is shown in Figure 4 

and summarised below.  

• WS2 represents the upstream Wingecarribee River monitoring location and WS8 

represents the downstream location, 



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED 

Report No. 744/30d – Approved 8 October 2020 New Berrima Clay/Shale Quarry – PA 08_0212 

Issue Date:  13 October 2020   
13 Approval Date:  8 October 2020  

Review Date:  in accordance with Section 17 
 

• WS1, WS5, WS6 and WS7 represent monitoring locations within ephemeral 

drainage lines within the Quarry Site which ultimately report to the Wingecarribee 

River. WS5 is also located on the confluence with drainage lines from the 

property west of the Quarry Site. As a result, future is monitoring is proposed be 

undertaken at monitoring location WS5b, which is located upstream of this 

confluence and will not be affected by water runoff from the adjacent property. 

• WS4 is located within an ephemeral drainage line in the southern part of the 

Quarry Site which reports to Stony Creek. 

• WS3 is located within Stony Creek upstream of any Quarry activities. 

The results of laboratory testing are summarised in Table 7 and key parameters are graphed in 

Charts 1 to 3. These results from the baseline water monitoring data of the Quarry and will 

continue to be expanded as further monitoring is completed prior to commencement of 

operations. General conclusions that can be drawn from the baseline water quality monitoring 

are as follows.  

• Water has not been present at WS4, WS6 and WS7 during any monitoring events 

and has not been present at WS1 since the August 2008 sampling event. Water has 

also only been present at WS5 on two occasions. As these are ephemeral drainage 

lines located in well vegetated catchments, run off events will be limited to short 

periods following adequate rainfall.  

• At WS2 (Wingecarribee River upstream) and WS8 (Wingecarribee River 

downstream), water has been present during all monitoring events. As would be 

expected, the results for most parameters are very similar between these locations 

with near neutral pH ranging from 6.6 to 7.8 and low electrical conductivities 

ranging from 102µS/cm to 330µS/cm. Whilst generally low, total suspended 

solids (TSS) and turbidity tends to be slightly higher at WS2 (upstream) ranging 

from 3mg/L to 77mg/L with a median of 14mg/L and 5.3NTU to 75NTU with a 

median of 18NTU respectively. At WS8 (downstream) TSS and turbidity has 

ranged from 4mg/L to 250mg/L with a median of 11mg/L and 3.5NTU to 70NTU 

with a median of 12NTU respectively. 

• At WS3 (Stony Creek upstream), water has also been present during all 

monitoring events and, similar to Wingecarribee River, has near neutral pH 

ranging from 6.8 to 8.0. However, the electrical conductivity, TSS and turbidity 

are higher, ranging from 215µS/cm to 970µS/cm, 2mg/L to 380mg/L and 0.6NTU 

to 180NTU and is likely reflective of agricultural and industrial activities further 

upstream.  

• At WS5, sufficient water was present in June and July 2017 to collect samples for 

analysis. The pH was also near neutral at 6.4 and 6.7 and electrical conductivity 

was low at 120µS/cm and 135µS/cm. Similar to WS3, TSS and turbidity were 

elevated, at 61mg/L and 290mg/L and 80NTU and 180NTU respectively. As 

discussed above, future monitoring is proposed to be undertaken slightly upstream 

towards the Quarry to remove the influence of surrounding agricultural activities. 
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Chart 1  Baseline pH 2017 to 2019 

 

 
Chart 2  Baseline EC 2017 to 2019 

 

 
Chart 3  Baseline TSS & Turbidity 2017 to 2019 
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Table 7 
  

Results of Water Quality Testing (2017 to 2019) 

 
 

6.4 AQUATIC HABITAT 

There is no aquatic habitat within the Quarry Site nor any groundwater dependent ecosystems 

within the “Mandurama” property. 

6.5 WATERFRONT LANDS 

There are no works proposed within 40m of the Wingecarribee River and, although there are 

first and second order streams marked on the topographic map, all drainage lines at the site are 

in fact open grassy depressions with no bed or banks. Therefore, these are considered not to be 

classified as waterfront land. 

 

Min Max Min Max Min Max Min Max Min Max Min Max Min Max Min Max

pH 7.7 7.7 6.6 7.8 6.8 8.0 6.4 6.7 7.0 7.7

EC µS/cm 393 393 102 330 215 970 120 135 125 325

Sodium mg/L 26.9 26.9 10.0 39.0 10.0 80.0 17.0 18.0 12.0 37.0

Potassium mg/L 27.1 27.1 1.2 8.6 1.8 26.0 2.1 4.8 2.1 8.6

Calcium mg/L 13.6 13.6 3.6 19.0 24.0 92.0 3.9 4.6 5.0 22.0

Magnesium mg/L 7.9 7.9 2.3 11.0 5.7 28.0 2.3 2.8 2.7 9.4

Chloride mg/L 60 60 15 48 29 195 35 37 18 50

Sulfate mg/L 2 2 2 82 3 285 0 0 4 81

Bicarbonate mg/L NT NT 29 77 17 280 12 21 30 79

Phosphate mg/L NT NT 0.1 0.3 0.1 1.3 0.1 0.1 0.3 0.3

Fluoride mg/L NT NT 0.1 1.7 0.1 0.3 0.0 0.0 0.1 0.4

Nitrate mg/L NT NT 0.1 4.6 0.1 4.7 0.0 0.0 0.1 4.4

Total Ammonia mg/L NT NT 0.0 1.6 0.1 3.3 0.3 0.3 0.1 0.2

TKN mg/L 7.3 7.3 0.2 3.8 0.4 17.0 1.5 1.7 0.1 2.4

Total Phosphorus mg/L 0.2 0.2 0.0 0.5 0.0 1.6 0.2 0.8 0.0 0.2

TSS mg/L 32 32 3 77 2 380 61 290 4 250

Turbidity NTU NT NT 5.3 75.0 0.6 180.0 80.0 180.0 3.5 70.0

NS = No  Sample                              NT = Not Tested

Parameter Units

Median Median Median

490.0

28.0

6.9

62.0

7.2

Median Median Median Median Median

WS1 WS8WS2 WS3 WS4 WS5 WS6 WS7

NT

NT

NT

NT

NT

7.3

7.7

393

26.9

27.1

13.6

1.8

0.2

32

NT

7.2

250.0

25.0

5.8

15.0

6.0

34.0

27.0

55.0

0.2

0.2

1.6

0.2

1.3

0.1

14.0

18.0

7.9

60

2

0.4

29.0

10.0

6.6

128

17.5

3.5

4.3

2.6

36

< LOR

17

0.1

< LOR

< LOR

NS

9.5

51.0

28.0

190.0

0.3

0.2

0.4

0.3

0.2

1.6

0.10.3

1.6

NS NS

6.0

33.5

26.0

54.5

0.3

7.3

242.5

23.0

5.7

15.0

1.2

0.1

11.0

12.0

0.5

176

130.0
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7. S I TE  WATE R BA L A N C E  

7.1 INTRODUCTION 

The following site water balance provides an overall description of where all water is sourced, 

where it is used, how much of it is used and where it ultimately ends up. It identifies the 

proposed storages and their volumes and whether they are used for dirty water (e.g. sediment 

basins, pumping dams, sumps) or for clean, useable, water (either as part of the works or for 

agricultural purposes). 

7.2 WATER USES AND DEMAND 

7.2.1 On-site Water Demand  

There are three demands for water, namely: 

• staff requirements and ablutions; 

• dust suppression; and 

• machinery washdown. 

7.2.2 Amenities and Ablutions Supply 

The site office and ablutions will be supplied by potable water imported by tanker or 20L 

bottles, i.e. no water collected on site will be used. Note: toilets are portable pump-out toilets. 

7.2.3 Dust Suppression 

Based on the distance of the unsealed access road between the edge of the extraction area and 

the Stony Creek bridge, allowing for an average width of 4m, approximately 4 800m2 of 

internal roads will need dust suppression. On dry days, the required water application rates are 

expected to be 1L/m2/application with time between applications of 2 hours (watering up to 

5 occasions per day) resulting in a daily water demand of 24kL. Dust suppression will only be 

required when extraction and haulage activities are underway, which is estimated to be 

approximately 90 days spread over a year (assuming haulage intensity occurs at ~80% of the 

maximum approved truck movements), equating to a water usage of 2.16ML per year. 

Alternatively, road sealing options may be investigated to reduce or remove the need for 

application of water during haulage.  

However, haulage may occur at a greater intensity but over fewer days or a lower intensity over 

more days. In the first instance, the rate of water application would increase but would be 

required over fewer days. In the second instance, the rate of water application would decrease 

but occur over more days. As a result, a water cart will be kept on site at all times during 

extraction or haulage operations to enable watering of sections of the Site Access Road on an as 

required basis. To allow for fluctuations in dust suppression requirements, an extra allowance 

of 1ML per year is provided for this purpose so the annual total volume for dust suppression 

will be 3.16ML. The water requirement for dust suppression would reduce should additional 

road sealing or approved chemical suppressants be utilised. 
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7.2.4 Washdown 

The requirement for washdown water (for machinery washdown) will be minimal but, if 

required, an additional 2,000L might be required each day that the Quarry is operational, i.e. 

90 days per year. This equates to 0.18ML per year. 

7.3 SOURCES AND SECURITY OF WATER SUPPLY 

7.3.1 Water Supply 

Water for dust suppression and washdown will be primarily sourced from the Quarry sumps 

(Dam 3b during Stages 1 to 4 and Dam 8 during Stages 5 to 7) (see Figure 4). If necessary in 

dry periods, or for water management purposes, water will also preferentially be supplied from 

one or more of the other dams (see Section 7.4.1.1 and Table 8). 

Table 8  
  

Water Management Structures 

No. 

Establish 
(Stages 

1-4) 

Operation 
(Stages 

1-4) 

Establish 
(Stages 

5-7) 

Operation 
(Stages 

5-7) 
Final 

Landform 
Capacity 

(ML)^ Management 

1 Dirty Clean Clean Clean Clean Existing 
1.4ML 

Sediment Basin during Stage 1 
establishment. 

No management or use when clean. 

2 Dirty Dirty Dirty Dirty Clean Increased to 
1.8ML 

Sediment basin throughout all 
operations.  

3a Dirty NA 
(removed) 

NA 
(removed) 

NA 
(removed) 

NA 
(removed) 

Existing 
4.4ML 

Sediment basin during Stage 1 
establishment then decommissioned 
and replaced with 3b as extraction 
continues. 

3b NA Dirty Dirty Dirty NA 
(removed) 

1.2ML  Quarry Sump for Stages 2-4. 

4 Dirty Clean Dirty Clean Clean Increased to 
1.4ML  

Sediment basin during both 
establishment stages. 

No management when clean. 

5 Dirty Dirty Dirty Dirty NA 
(removed) 

Increased to  

5.4ML 

Sediment basin throughout all 
operations. 

6 Clean Clean Clean Clean Clean 2.5ML Not related to the Quarry Site 
operations.  

7 

Clean* Clean 
NA 

(removed) 
NA 

(removed) 
NA 

(removed) 
8.65ML 

Dam 7 will capture clean water that 
cannot be passively diverted around 
the extraction area. It will be pumped 
around the extraction area and 
released as clean water. 

8 
NA NA NA Dirty Clean 1.8ML  Quarry Sump for Stages 5-7. 

Farm dam in final landform. 

9 
NA NA Dirty NA 

(removed) 
NA 0.64ML Sediment basin during Stage 5-7 

establishment then decommissioned. 

10 
Dirty NA 

(removed) 
NA NA NA 0.23ML Sediment basin during Stage 1-4 

establishment then decommissioned. 

11 
Dirty NA 

(removed) 
NA NA NA 0.26ML Sediment basin during Stage 1-4 

establishment then decommissioned. 

* Dam 7 will include a short period during which minor sediment laden water may report to it until disturbances are stabilised (see 
Section 7.4.2) 

^ Dam sizing for sediment basins is the minimum required in accordance with Landcom (2004) and DECCW *2008) 
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7.3.2 Water Security 

Section 4.6.3 of the 2015 Environmental Assessment (RWC, 2015) provides an assessment of 

the water supply confidence based upon a water balance spreadsheet developed by Strategic 

and Environmental Engineering Consulting (SEEC) Pty. Ltd. The spreadsheet was calibrated 

using 99.33 years of daily rainfall data from the Bureau of Meteorology’s Moss Vale rainfall 

station. The spreadsheet took into account inherent system losses (e.g. surface wetting) and 

used a 20% volumetric runoff coefficient for a 2.5ha vegetated catchment to Dam 7. These 

calculations determined that the Quarry water demand would, on average, be met by Dam 7 for 

99% of the time. 

However, following a review of the water management system during preparation of this WMP 

and, given the location of Dam 7 above the highwall, it is considered preferable to maintain 

Dam 7 as empty as practicable by pumping water captured in it around the extraction area. As a 

result, utilisation of Dam 7 as a water storage is now not proposed.  

Therefore, water for dust suppression will be obtained from the Quarry sumps (Dams 3a/3b 

and 8), which will provide a beneficial use of ‘dirty’ water. These dams both have catchments 

larger than 2.5ha and their disturbed catchments would have a runoff coefficient higher than 

that previously assumed for the vegetated Dam 7 catchment. Therefore, the use of the Quarry 

sumps will provide a greater water security than Dam 7. Notwithstanding, if necessary, water 

could also be sourced from one of the other permanent Water Management Dams (e.g. Dam 1, 

Dam 4, or Dam 6) (Section 8.4). The Quarry does not require make-up water. 

Volumes of water extracted for use on site will be logged with their date and use and reported 

in the Quarry’s Annual Review. The volumes will be compared each year to gauge their 

consistency or variability. 

7.4 WATER MANAGEMENT 

7.4.1 Pollution Risks 

As noted within the 2010 Environmental Assessment and subsequent documentation, the 

greatest risk to water quality attributable to the Quarry is the flow of sediment-laden runoff to 

the Wingecarribee River. Additional sources of potential impacts on surface water quality 

include the potential for hydrocarbon spills such as fuels, oils and hydraulic fluids.  

It is noted that there is no evidence of pyritic material or acid generation issues within the 

Ashfield Shale. As such, water quality issues associated with acid generation, such as 

generation of heavy metals, are considered to be very low risk. Notwithstanding, monitoring of 

pH will demonstrate that acid generation is not occurring.  

Therefore, in order to protect water quality, biological diversity and ecosystem integrity, the 

principal matters to be managed and monitored included sediments, pH and hydrocarbons.  
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7.4.2 Storage 

 Introduction 

There will be twelve water storages at the Quarry Site, although not all will be active at the 

same time. The storages are summarised in Figure 5 and in Table 8. The use of an individual 

storage can change depending on the stage of works and so sometimes a storage might be used 

as a sediment basin while at other times it might be a clean water storage. When storages are 

used as a sediment basin, subject to meeting the required 5-day management period (see 

Section 7.4.2.1), captured dirty water will either be utilised for Quarry uses (i.e. dust 

suppression and wash down) or treated, if necessary, and discharged. Dam 5 will be the main 

water treatment dam and dirty water trapped in Dams 4, 9 and 10 will be sent to it for 

management. When storages are considered ‘clean’ they may be used for farm uses. It is noted 

that, at the time of preparation of this management plan, whilst PA 08_0212 has been 

commenced, for the purposes of water management, no site establishment / construction has 

occurred. As such, all existing dams are ‘clean’ and are currently managed as farm dams.  

 Harvestable Right 

NSW harvestable right legislation permits landholders to build a certain volume of dams 

without requiring a licence. The total volume is called the harvestable right and there are two 

factors that determine it for a parcel of land, namely: 

• the property’s geographical location; and 

• the area of the property (ha). 

The 100.2ha property was assessed using the harvestable right dam calculator at 

http://www.water.nsw.gov.au/Water-Licensing/Basic-water-rights/Harvesting-

runoff/Calculator/ default.aspx on 13th March 2015. The calculator shows the Property has a 

harvestable right of 8.5ML. This was exceeded by the existing dams but dams used for 

pollution control purposes (i.e. sediment dams and clean water dams used to prevent water 

entering ‘dirty’ catchment areas) are exempt from the harvestable right calculation. In 

summary: 

• Dam 1 (1.4ML) will, at one time during the life of the quarry, be a sediment basin 

for the purpose of maintaining water quality. However, at other times it will 

remain for agricultural purposes so its volume is included in the harvestable right 

calculation. Dam 1 will remain in the final landform. 

• Dam 2 will be in the Surplus Overburden Storage Area and will be enlarged to at 

least 1.8ML. It will collect sediment-laden runoff from the Surplus Overburden 

Storage Area. Water from Dam 2 may either be treated (if necessary) and 

discharged or pumped to the extraction area where it will drain by gravity to the 

active sump (either Storage 3b or 8). Because it is in the works area, and its use is 

to prevent sediment–laden water leaving the site, Dam 2 is exempt from the 

harvestable right calculation during the Quarry’s life. However, Dam 2 will 

remain in the final landform. 
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• Dam 3a will, for a short time, collect dirty water during establishment of 

Stages 1-4 and will overflow to Dam 5 and, as a result, is exempt from the 

harvestable right calculation during the Quarry’s life. Dam 3a will quickly be 

removed and replaced with Dam 3b as extraction commences.  

• Dam 4 will, at times during the life of the quarry, be a sediment basin for the 

purpose of maintaining water quality. During those periods water trapped in it will 

be pumped to Dam 5 for treatment. However, at other times it will remain for 

agricultural purposes and so its volume is included in the harvestable right 

calculation. The capacity of Dam 4 will be increased to at least 1.4ML. It will also 

remain in the final landform. 

• Once the extraction area becomes internally-draining, Storages 3b and 8 will be 

sumps in the operational extraction area with water gravitating to them. Dam 3b 

will be removed following operations but Dam 8 will be retained as a clean water 

dam as part of the final landform. At that time, Dam 8 will be part of the 

harvestable right calculation. 

• Dams 9, 10 and 11 will be constructed for the purposes of maintaining water 

quality (i.e. they will be sediment basins) and so they are exempt from the 

harvestable right calculation. All are temporary and none will remain in the final 

landform. Water trapped in Dams 9 and 10 will be pumped to Dam 5 for 

treatment. 

• Dam 7 is located above the southern boundary of the extraction area and will 

capture clean water runoff that cannot be diverted around the extraction area due 

to the existing topography. Without Dam 7, the clean water would flow over the 

highwall into the extraction area and become dirty water. Therefore Dam 7 is 

considered a pollution control dam and is exempt from the harvestable right 

calculation during the Quarry life. Given the location of the dam above the 

highwall, for operational safety purposes it will be sized to capture the 100 year, 

24 hour, rainfall intensity which is 9.62mm/hr (233mm/day). Assuming a runoff 

coefficient (C10) of 0.7 and a catchment of 5.3ha its required volume is calculated 

as 8.65ML. Water captured in Dam 7 would be pumped around the extraction area 

and released to receiving waters within 10-days of a rainfall event that causes 

inflow into it. Dam 7 is not designed to store water for extended periods. Dam 7 

will not remain as part of the final landform. 

• Dam 5 will be utilised throughout Quarry operations as a sediment basin. During 

the early establishment stages it will have a catchment of about 18.5ha, most of 

which would be disturbed2. Dam 5 will form the point of treatment for sediment 

laden water collected in the extraction area catchments and so its volume (at least 

5.4ML) is not included as part of the harvestable right calculation. Dam 5 will not 

remain as part of the final landform. 

• Dam 6 (off the Quarry Site but on the Property (Figure 4)) will be unaltered and 

will continue to be used for agricultural purposes. Therefore, its volume (2.5ML) 

is part of the harvestable right calculation. Dam 6 will remain as part of the final 

landform. 

 
2 Including the catchment to Dams 4, 9 and 10 which would be pumped to it for treatment. 
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Figure 5 Site Water Balance Flow Chart 
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In summary, the Water Management Dams and their capacities that are included within the 

harvestable right calculation are outlined in Table 9. As discussed above, Dams 3a, 5, 7, 9, 10 

and 11 do not form part of the operational or final landform harvestable right calculations. 

Table 9 
  

Harvestable Rights Water Management Dams 

Identifier Operational Phases (ML) Final Landform (ML)* 

Dam 1 1.4 1.4 

Dam 2 0.0^ 1.8 

Dam 4 1.4 1.0 

Dam 6 2.5 2.5 

Dam 8 0.0^ 1.8 

Total Volume 5.3 8.5 

^Dam 2 and Dam 8 will remain as sediment basins during all operational phases and are 
therefore excluded from the harvestable right. 

*Should any dam volumes be increased during operations for sediment management, their 
storage capacity will be reduced to this volume for the final landform. 

 

In total, the combined capacity of the water management dams during the operational stages 

which are not utilised for pollution control equates to 7.7ML, whilst the capacity of dams 

retained as part of the final landform will equal 8.5ML. These capacities are less than or equal 

to the permissible harvestable right volume. How the dams are used throughout the Quarry life 

is discussed in more detail in the following sections.  

7.4.3 Dirty Water 

 Sediment Basins 

Where and when applicable, all the existing dams (excluding Dam 6) will be used as sediment 

basins at least once. However, depending on the stage of works, they will be supplemented by a 

number of other temporary sediment basins. The following four primary stages of work are 

identified. 

• Establishment of Stages 1 – 4 (site access roads, southern part of the extraction 

area and construction of the visibility barriers). 

• Operation of Stages 1 – 4. 

• Establishment of Stages 5 – 7 (northern part of the extraction area). 

• Operation of Stages 5 – 7. 

Table 8 and Figures 6 to 9 identify which dams and storages will be actively used as sediment 

basins during the above four stages of works. Figure 10 shows which dams will remain in the 

final landform. When an existing dam is no longer required as a sediment basin, it will remain 

but the other temporary basins (Dams 9, 10 and 11) will be removed. Table 8 details the 

minimum size of the dams during the various stages and indicates whether they will be 

considered clean water or dirty water dams. 
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Figure 6 Water Management: Stages 1-4 Establishment 
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Figure 7 Water Management: Stages 1-4 Operation 
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Figure 8 Water Management: Stages 5-7 Establishment 
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Figure 9 Water Management: Stages 5-7 Operation 
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Figure 10 Final Landform  
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Except Dam 2, all sediment basins are sized to capture the 5-day, 85th percentile rainfall depth 

(36.2 mm) (DECC, 2008 and Landcom, 2004). Dam 2 will be operational for more than three 

years and so it is designed for the 95th percentile 5-Day rainfall depth (75.2mm). Although 

Dam 5 would be operational for more than three years, it will not have its maximum catchment 

for that period of time; the excavations upstream would provide their own storage as they 

develop. Overflows from Dam 2 will be monitored through monitoring point WS4. Given the 

short-term use of Dams 4, 9 and 10 as sediment basins, controlled discharges from them will be 

piped into Dam 5 so as to maintain those discharges through a single monitoring point (WS5). 

Controlled discharges from Dam 2 and Dam 5 will be flocculated if necessary to meet water 

quality criteria.  

Dam 1, 11 and 7 will also be utilised as sediment basins for a short period of time during initial 

establishment, whilst the site access roads and site office area is established and the initial 

overburden material is transported to the surplus overburden stockpile area. Should any 

discharges be required from these dams during that time, they will also be flocculated, if 

necessary, to meet water quality criteria. It is noted that Dam 7 has not specifically been 

denoted as a sediment basin give that the use of the temporary haul route would be utilised for 

only approximately 1 week and not involve any vegetation clearing or stripping.  

Note: The total volume of a sediment basin comprises a sediment retention zone and a water 

(settling) zone, both sized in accordance with Landcom (2004) and DECC (2008). Details of the 

minimum sediment basin sizing is provided in Appendix B. 

 Extraction Area Sumps 

Internal runoff from the extraction area will be collected in Dams 3b and 8 which will be about 

1.2ML and 1.8ML respectively. These will also collect any groundwater seepage that might 

enter the excavation. They will be the principal water supplies for dust suppression and wash 

down water. If necessary, water will be pumped from the sumps into Dam 5 for treatment and 

controlled discharge.  

7.4.4 Clean Water 

Clean water derived from upslope will be diverted by clean water diversion drains as shown in 

Figures 6 to 9. Clean water diversions will outlet via a level spreader. 

As disturbed lands are stabilised (Appendix B) the associated sediment basins will be removed 

or converted to clean water storage (Table 8). 

7.4.5 Discharges 

 Discharge Locations 

Figure 4 displays the existing catchments within the Quarry Site and the ephemeral 

watercourses on site.  

Runoff from disturbed areas within the Quarry Site would discharge at two main locations, i.e. 

at monitoring locations WS4 (W2) and WS5b. 
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Monitoring location WS4 is located in Catchment C near the southwestern corner of the Quarry 

Site and will discharge runoff from the internal access road and the surplus overburden storage 

area, i.e. only after the runoff has passed through Dams 11 and 2 respectively (see Figure 4). It 

is noted that culverts will be provided beneath the western and eastern access roads to enable 

any outflows from Dam 2 without entraining additional sediments from the surface of the 

access roads. 

Monitoring location WS5b is located within Catchment B, downstream of Dam 5, the principal 

water management point for drainage from the extraction area.  

Monitoring locations WS6 and WS7 are located near the western boundary of the Quarry Site 

(see Figure 4). These locations are both located in Catchment B and drain extremely localised 

areas, including Dams 4, 9 and 10. Whilst these dams are being operated as sediment basins, 

controlled discharges will occur by piping the water into the catchment of Dam 5 which is 

located within Catchment A, thereby maintain all ‘dirty water’ discharge through monitoring 

location WS5b. As a result, except in the event of a rainfall event exceeding the design standard 

during times these dams are utilised as sediment basins, only clean water runoff will occur 

within Catchment B. 

It is noteworthy that the location of monitoring location WS5b has been selected taking into 

account that runoff from the property west of the Quarry Site enters Catchment B immediately 

upstream at the former monitoring location WS5, confounding monitoring results.  

As a result, licenced discharge points are located at monitoring locations WS4, and WS5b. 

Consideration is also given to wet weather discharge at monitoring locations WS6 and WS7 

(see Section 7.4.4.2).  

 Wet Weather Discharges from Sediment Basins 

Most sediment basins within the Quarry Site are designed for a 5-day, 85th percentile rainfall 

depth which is 36.2mm3. A rainfall event greater than that will cause a basin to overtop, unless 

it is built larger than required. Such events are referred to as “wet weather discharges”. On 

average, such discharges can be expected to occur four to six times a year (based on the design 

principals of DECC (2008)). Their occurrence and duration will be logged and reported in the 

Site’s Annual Review. Discharges from Dam 2 can be expected to occur, on average, once or 

twice a year (based on the design principals of DECC (2008)). A variation will be sought to 

EPL 20377 to specifically address such wet-weather discharges. 

Basin water quality monitoring will be discontinued when the function of the basin is no longer 

for pollution control. 

 Quality Criteria for Conditional Discharges from Sediment Basins 

Water collected in a sediment basin will be flocculated (if required to meet water quality 

criteria, see Section 8.2.1.3), settled and discharged within five days of the conclusion of a rain 

event which caused inflow into the basin. These are referred to as “Conditional Discharges” and 

they will be logged and reported in the Quarry’s Annual Review. 

 
3 Dam 2 is designed for the 95th percentile 5-day rainfall depth (75.2mm) 
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Before a conditional discharge occurs, the water will be tested to ensure it meets the target 

water quality parameters given in Table 10. Most likely flocculation will be required to achieve 

these targets. This will be undertaken by either manual methods or use of an automatic 

flocculators.  

Basin water quality monitoring will be discontinued when the function of the basin is no longer 

pollution control. 

Table 10 
  

Sediment Basin Discharge Water Quality Targets* 

Parameter Target 

pH Between 6 and 8.5 

Total Suspended Solids (TSS) Less than or equal to 50 mg/L 

Oil and grease Non-visible 

* As specified by EPL 20377. 

 

 Volumes of Discharge 

The volumes of conditional discharges will be equal to, or less than, the associated sediment 

basin volume. The volumes of unconditional discharges will depend on the rainfall events that 

cause them. If necessary for operational purposes, conditional discharges will also be 

undertaken for water stored within Dams 3b and 8. 

7.4.6 Contaminated Water  

There is no anticipated need for management of contaminated water. 

7.4.7 Water Flow Monitoring 

Records of discharge values or flow rates would be collected at the time of any conditional 

discharges. 

7.4.8 Water Use Minimisation Program 

Water use will be minimised as much a practicable and be limited to dust suppression, 

machinery washdown and ablutions. 
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8. E R OSI O N  A N D SE DI ME N T CO N T R OL P L AN  

8.1 SOURCES OF EROSION, SEDIMENTATION AND POLLUTION 

8.1.1 Sources of Erosion and Sedimentation 

 Establishment Stages 

During the establishment stages soils will be exposed to erosion when building the following. 

• The visibility barriers 

• The access and haul road(s) 

• The temporary haul route. 

• The sediment basins 

• The extraction area 

• Clean and dirty water diversion drains (e.g. CD1, CD2) 

 Operational Stages 

During the operational stages soils will be exposed to erosion in: 

• The Surplus Overburden Stockpile Area; and 

• The Extraction Area.  

8.1.2 Sources of Pollution and Water Contamination 

There will be no sources of pollution and contamination other than sediment–laden water. 

It is noted that the Ashfield Shale typically has very low concentrations of pyrite and therefore 

generation of acid is not expected to occur. Further, the Quarry is in excess of 600m above the 

elevation at which acid sulphate soils are formed. Hence, generation of acid from this source is 

not possible.  

8.2 EROSION AND SEDIMENT CONTROL MANAGEMENT 

8.2.1 Implementation Strategy 

Erosion and sediment loss will be mitigated by implementing a series of staged Erosion and 

Sediment Control Plans (ESCPs) – see Appendix B. They are designed to the requirements of 

Landcom (2004) and DECC (2008). A summary of the implementation strategies is given in the 

following sections. 
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 Erosion Control 

Rapid rehabilitation of disturbed areas is the most effective form of erosion control 

(Landcom, 2004). As such, the following apply. 

• Bare soil will be stabilised using soil binders/hydromulch or similar with a target 

of achieving a C-factor (runoff coefficient) of 0.154 within 20 days of final 

shaping. Seeding will be done with the aim of achieving 70% vegetative cover 

within a further 40 days. If this target is not reached in these timeframes, 

supplementary stabilisation and seeding will be undertaken. 

• During establishment (i.e. formation of the visibility barriers and access / haul 

roads), disturbed lands that are not finished and will not be re-worked within 

20 days will be stabilised using a soil binder to achieve a C-factor of 0.15. 

• Stockpiles of overburden material will be progressively stabilised through seeding 

of pasture species within 20 days of final shaping. Seeding will be done with the 

aim of achieving 50% vegetative cover within a further 40 days. If this target is 

not reached in these timeframes, supplementary seeding will be undertaken. This 

approach is acceptable given that the surplus overburden stockpile area will drain 

to Dam 2 and that the overburden material is not required as a growth medium. 

This will be conducted progressively as new overburden material is added to the 

stockpile area and shaped.  

• Clay and shale material awaiting transport will be stockpiled on the floor of the 

extraction area. This ensures that any erosion of this material is confined within 

the extraction area with no further erosion controls required. 

• Diversion drains will be stabilised against scour using vegetation. Rock rip-rap 

will also be utilised in any areas that are not successfully stabilised using 

vegetation. 

 Sediment Control 

The primary measure for sediment control will be the Sediment Basins (Section 7.4.2). Most 

are designed to capture the 85th percentile rainfall, 5-day rainfall depth which is 36.2mm5. 

Dam 2 is designed for the 5-day, 95th percentile rainfall depth which is 75.2mm. It is noted that 

this is the minimum design to meet the requirements of Landcom (2004) and DECCW (2008). 

The sediment basins will be subject to the following design, monitoring and maintenance 

requirements. 

• The design of the sediment basins will include an emergency spillway designed to 

safely convey the 100-year ARI flow (DECC, 2008). 

• Waters will be discharged from a basin (after treatment if required) within five 

days after the conclusion of a rain event that causes flow into it and if that flow 

results in the basin water level encroaches into the required settling zone6 

 
4 Equivalent to about 50% ground cover 
5 Note: if it continues to rain after five days the 5-day period is re-set 
6 An automated water level system may be utilised to determine this. 
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• Markers will be installed in each sediment basin showing the Storage Zone (i.e. 

the lower zone) and the Settling Zone (i.e. the upper zone) in the basin. 

• After discharging treated water from any sediment basin, the level of retained 

sediment will be inspected. If retained sediment exceeds the marked level of the 

Storage Zone, sediment will be removed and placed within the Extraction Area. 

• Any damaged components of the sediment basins will be repaired as soon as 

practicable. 

Other sediment control measures e.g. rock filter dams, sediment fencing, mulch bunds etc. 

might be adopted throughout the site at the discretion of the Raw Materials & Mining Manager 

or Compliance & Environmental Coordinator. However, should any erosion or sedimentation 

occur outside of the dirty water management system, this will be stabilised as soon as possible. 

 Flocculation 

If adequate setting of suspended solids is not achieved in the sediment basins within five days, 

flocculation will be required. Flocculation may be achieved using gypsum or another approved 

flocculent. Flocculent approval would be at the discretion of NSW EPA. All flocculants will be 

used at their recommended dilution rates and applied evenly to the water to ensure adequate 

settling. Automatic flocculation is an option that may be implemented. 

8.2.2 Erosion and Sediment Control Monitoring 

The performance of the erosion and sediment control measures will be measured by regular site 

inspections utilising a formal erosion and sediment control inspection checklist. In summary: 

• The sediment basins and erosion and sediment controls will be inspected: 

– On a monthly basis irrespective of rainfall; and 

– Within 5-days of a rainfall event that causes inflow to a sediment basin that 

encroaches into the settling zone7; and  

o Flocculate (if necessary) and remove sediment-laden water in the sediment 

basins to re-gain their design settling capacity;  

o Inspect the integrity of any sediment-control measures, including sediment 

basins, sediment traps, etc.; 

o Look for any signs of erosion, particularly in areas that do not drain to a 

sediment basin or other sediment capture measure; and 

o Inspect any areas subject to stabilisation to ensure they are establishing an 

adequate cover of vegetation in a timely manner. 

• Necessary repairs to sediment basins or erosion and sediment controls would be 

undertaken as soon as practicable. 

 
7 This may be measured automatically using water level sensors. 
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• The management procedures for the sedimentation basins will be regularly 

reviewed to ensure ongoing efficient operation and protection of downstream 

water quality. 

• Before a conditional discharge the water quality will be tested, treated if necessary 

and re-tested if necessary to meet the targets given in Table 10. 

8.2.3 ESCP Review 

The ESCPs submitted in Appendix B will be reviewed shortly before each establishment or 

operational stage. At the discretion of the Compliance & Environmental Coordinator, and in 

consultation with a Certified Professional in Erosion and Sediment Control, the plans will be 

revised if necessary. The ESCPs will also be revised during works if conditions, work practices 

or water quality monitoring dictate. 

9. S U R FA CE WAT E R M O NI TO RI NG  P RO G R AM  

9.1 INTRODUCTION 

This sub-section provides a description of the surface water monitoring that will be undertaken 

throughout and following the life of the Quarry. It is noted that the results of the previous water 

quality monitoring is discussed in Section 6.3 of this document. The approach to monitoring, 

both in terms of parameters analysed and frequency of sampling, reflects a realistic risk-based 

approach for the Quarry and not a generic approach. 

9.2 SURFACE WATER IMPACT ASSESSMENT CRITERIA 

The aim of the erosion and sediment control plan is to ensure that water leaving the site (other 

than wet-weather discharges) has a water quality no worse than: 

• the water quality in the Wingecarribee River (the receiving water) (WS2); or 

• the water quality within Stony Creek (WS3). 

This criteria or objectives are drawn from State Environmental Planning Policy (SEPP) Sydney 

Drinking Water Catchment (2011). 

Standard criteria imposed through Environment Protection Licences are as follows. 

• pH = 6.5 to 8.5 

• Total Suspended Solids = <50mg/L8 

• Oil and Grease = not visible 

These criteria are considered to be the key parameters required to assess ecosystem health. 

 
8 Or equivalent turbidity (NTU) as agreed with the NSW EPA. 
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9.3 SURFACE WATER MONITORING PROGRAM 

9.3.1 Monitoring Parameters, Frequency and Location 

 Baseline Monitoring 

Limited opportunity has been available to monitor baseline water quality within the Quarry Site 

given: 

a) the extraction area is close to local catchment divides and hence runoff is often of 

short duration; 

b) the bulk of the Quarry Site is well vegetated and consequently has a low 

coefficient of runoff; and  

c) the dams on site that collect runoff have regularly been observed to be disturbed 

by stock causing high levels of suspended solids. 

Notwithstanding this, and subject to flowing water being present, Austral will continue 

undertake sampling of water at monthly intervals from sites WS1, WS2, WS3, WS4, WS5b and 

WS8 from 31 May 2017 until site establishment activities commence. All samples would be 

analysed for pH, electrical conductivity, suspended solids, turbidity, cations/anions, total 

phosphorous (TP) and total nitrogen (TN).  It is noted that these analytes are the key analytes to 

characterise the water quality that could change as a result of the approved quarrying operations 

or be influenced by existing agricultural activities.  

Whilst not expected to be influenced by the approved quarrying operations, heavy metals (per 

Table 11), hardness, and biological oxygen demand will also be monitored from October 2020 

in accordance with the requirements of PA 02_0212 Condition 3(18).  

 During Establishment Stages 

During the establishment stages, water quality will be measured: 

• at all sediment basins (following their construction) prior to any required 

conditional discharge (Section 7.4.4.3 and Table 11); and 

• opportunistically at the eight site locations identified on Figure 4 at least four 

times a year (if water is present) and within 24 hours of any wet weather 

discharge. 

It is noted that WS2 represents an upstream sample location within the Wingecarribee River 

and a further sampling location (WS8) has been established downstream of the Quarry Site (see 

Figure 4). 

Sediment basin discharges will be tested for the suite of parameters given in Table 11. 

Estimates of controlled discharge flow rates or volumes would be recorded during the 

collection of samples. 

It is noted that the parameters to be tested are in excess of those considered relevant to the 

nature of the clay/shale in which there is limited opportunities for the clay/shale to influence 

water quality. As such, these parameters will be reviewed over time and, when sufficient data is 

available, a modification sought to reduce the monitoring parameters to the most appropriate 

suite.  
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Table 11 
  

Water Quality Parameters for all Water Quality Monitoring Locations 

• Physical Parameters 

- pH 

- Electrical Conductivity  

- Total suspended solids  

- Turbidity9 (NTU) 

 

- Hardness 

- Dissolved Oxygen  

- Oil and grease (visual)  

 

• Major cations 

- Sodium 

- Calcium  

- Magnesium  

- Potassium 

• Major anions 

- Chloride 

- Sulfate 

- Bicarbonate (hardness) 

 

• Metals 

- Aluminium 

- Arsenic 

- Cadmium 

- Cobalt 

- Chromium 

 

- Copper 

- Iron 

- Lead 

- Manganese 

- Zinc  

• Nutrients 

- Total phosphorus 

 

- Total nitrogen 
 

 During Operational Stages 

During operational stages, water quality will continue be monitored at the monitoring locations 

identified on Figure 4. Samples will be taken opportunistically when there is sufficient rain to 

cause runoff. Sampling will occur at least four times a year (subject to there being a runoff 

event during each quarter). Notably, not all drainage lines might be flowing at one time. The 

samples will be tested for the parameters as specified in Table 11. 

9.4 SURFACE WATER TRIGGERS 

If water quality monitoring results at WS1, WS5b, WS6 or WS7 (on-site monitoring locations 

downstream of Quarry disturbance areas) exceed the water quality criteria in Table 10, this will 

trigger an investigation and incident reporting in accordance with Sections 14 and 15 of this 

WMP. However, it will not be considered a water quality trigger if this occurs during a wet 

weather event (see Section 7.4.4.2).  

In the event that water quality monitoring at the Wingecarribee downstream monitoring site 

(WS8) exceeds the water quality criteria in Table 10 and also exceeds the upstream monitoring 

site (WS2) for 3 consecutive months (where wet weather events have not occurred), this will 

trigger an investigation and incident reporting in accordance with Sections 14 and 15 of this 

 
9 The target will be 50NTU or other approved value if there is sufficient data to provide a site-specific correlation 

between TSS and turbidity, TSS might not be required and so all three remaining parameters could be measured on 

site by appropriately trained staff. 
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WMP. To determine if the Quarry is having an adverse impact, the investigation will include 

review of water quality results against baseline data, review of any discharge monitoring data, 

erosion and sediment control inspection records and any activities observed on adjacent 

properties which may affect water quality.  

9.5 STRATEGY MONITORING AND AMENDMENT 

The results of the water quality monitoring will be collated and summarised within the Quarry’s 

Annual Review (Section 16), with a copy also provided to Council, Water NSW, NRAR, and 

any other relevant government agency, if requested.  

The Water Management Plan for the Quarry will be independently audited in accordance with 

the independent audit schedule of PA 08_0212 with upgrades or amendments made as required 

to ensure ongoing compliance with relevant environmental protection instruments. 

10. G R O U N DWAT ER  M A N AG EM EN T  

10.1 EXISTING GROUNDWATER ENVIRONMENT 

The Quarry Site is located within the Sydney Basin Nepean Groundwater Source as defined by 

the Water Sharing Plan for the Greater Metropolitan Region Groundwater Sources 2011. The 

geology of this groundwater source consists of sedimentary sandstone amid siltstone formations 

with intervening coal seams.  

Previous drilling within the Quarry Site confirms the area is underlain by a sequence of shales 

and laminites belonging to the Ashfield Shale, a Triassic rock unit often outcropping in the 

Southern Highlands. The Ashfield Shale is the target resource for the Quarry. The Ashfield 

Shale is underlain by Hawkesbury Sandstone. Extraction will not extend into the Hawkesbury 

Sandstone.  

Ashfield Shale is typically of very low permeability, although higher yields can occur where 

fractures are encountered. Austral’s experience at the Bowral Quarry has shown that 

groundwater inflows from the Ashfield Shale are negligible and are typically limited to short-

term seeps following rainfall. There are no groundwater bores recovering any groundwater 

supplies from within the Ashfield Shale in the Southern Highlands. Surrounding registered 

groundwater bores source water from the Hawkesbury Sandstone with reported yields ranging 

from 1.3L/S to 9.1L/S.  

The extraction area also comprises a clay regolith profile that ranges from 2m to 10m in 

thickness. This profile will act to inhibit local groundwater recharge, thereby minimising the 

potential for significant or ephemeral perched aquifers to develop within the regolith profile. 

Locally, the water table to the north of the extraction area is expected to be in equilibrium with 

the Wingecarribee River at approximately 648m AHD, with a shallow hydraulic gradient 

anticipated beneath the Quarry to the north towards the river. It is likely that the water table 

beneath the extraction area will be of the order of 1m or 2m above the level of the 

Wingecarribee River at approximately 650m AHD. 

Due to the low permeability of the Ashfield Shale, the Quarry is considered to pose a very low 

risk to local or regional groundwater or to other groundwater users. 
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10.2 GROUNDWATER MONITORING PROGRAM 

10.2.1 Monitoring Locations and Piezometer Details 

PA Condition 18A nominates “The Proponent must install 3 pairs of nested piezometers prior 

to the quarry pit floor reaching 660m AHD in consultation with DPI-Water and to the 

satisfaction of the Secretary.”. Whilst extraction has not yet commenced, the following 

piezometers (see Figure 4) were proactively installed during July 2019 following advice from 

Jacobs hydrogeologist Greg Sheppard and in consultation with NRAR.  

• STK20D – Forms the deep bore of a nested piezometer north of the extraction 

area and adjacent Wingecarribee River. Water bearing zone 640.9m AHD to 

637.8m AHD (hole termination). 

• STK20S – Forms the shallow bore of a nested piezometer north of the extraction 

area and adjacent Wingecarribee River. Water bearing zone 639.9m AHD to 

626.3m AHD (hole termination). 

• STK22 – Single piezometer east of the extraction area. Water bearing zone 

656.8m AHD to 633.5m AHD (hole termination). 

• STK23 - Single piezometer south of the extraction area. Water bearing zone 

650.4m AHD to 635.3m AHD (hole termination). 

Piezometer construction details are presented in Figure 11. 

10.2.2 Assessment Criteria 

Insufficient data has been collected to provide specific assessment criteria. The minimal impact 

considerations from the NSW Aquifer Interference Policy (2012) do not provide specific water 

quality criteria. Rather, the Policy requires that, for minimal impact, any activity should not 

lower the beneficial use category of the groundwater source.  

As additional baseline water quality monitoring is undertaken the beneficial use category of the 

groundwater source will be defined and specific criteria developed. The early and proactive 

installation of groundwater monitoring bores prior to commencement of extraction will provide 

for collection of baseline data and definition of appropriate criteria well before the potential 

interception of groundwater. 

Final impact assessment criteria will be defined and the WMP updated prior to extraction 

reaching a depth of 660m AHD (i.e. the depth at which groundwater monitoring bores were 

required to be installed). Notwithstanding, a Trigger Action Response Plan (TARP) is included 

as Section 10.3 and initial groundwater monitoring data is provided in Section 10.2.3. 

10.2.3 Baseline Groundwater Monitoring Data 

Since installation of the bores a single round of monitoring has been completed on 

24 October 2019, the results of which are summarised in Table 12. Ongoing baseline 

monitoring will be undertaken and included within future revisions of the WMP.  
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Figure 11 Piezometer Construction Details 

A4/Colour 

Figure dated 26/6/20 inserted on 29/6/20 
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Table 12 
  

Key Baseline Groundwater Quality Parameters – 24 October 2019 

Location / Parameter STK20S STK20D STK22 STK23 

Physical Parameters 

Standing Water Level (m AHD) 643.03 641.01 663.05 666.08 

pH 6.05 5.93 4.94 7.23 

EC (µS/cm) 3660 776 896 5180 

Major Anions and Cations 

Sodium (mg/L) 197 60 98 296 

Potassium (mg/L) 8 16 19 35 

Calcium (mg/L) 129 21 28 316 

Magnesium (mg/L) 215 26 24 263 

Chloride (mg/L) 1160 154 137 1420 

Sulfate (mg/L) 20 <1 14 122 

Bicarbonate (mg/L) 72 118 103 527 

Fluoride (mg/L) <0.1 0.1 0.2 0.2 

Nutrients 

Nitrate (mg/L) 0.24 0.07 0.06 0.07 

Total Ammonia (mg/L) 0.58 1.30 0.20 0.33 

TKN (mg/L) 2.1 9.3 17.5 0.9 

Total Phosphorous (mg/L) 4.43 0.96 2.68 0.19 

Reactive Phosphorous (mg/L) <0.01 0.03 0.03 <0.01 

Metals 

Aluminium (mg/L) <0.01 0.52 1.26 0.02 

Arsenic (mg/L) 0.017 0.004 0.004 0.002 

Cadmium (mg/L) <0.0001 <0.0001 <0.0001 <0.0001 

Chromium (mg/L) <0.001 0.004 0.009 0.002 

Cobalt (mg/L) 0.033 0.003 0.006 0.004 

Copper (mg/L) <0.001 <0.001 <0.001 <0.001 

Lead (mg/L) <0.001 <0.001 <0.001 0.002 

Manganese (mg/L) 3.08 0.968 0.930 0.202 

Nickel (mg/L) 0.036 0.007 0.012 0.003 

Selenium (mg/L) <0.01 <0.01 <0.01 <0.01 

Zinc (mg/L) 0.009 <0.005 0.010 0.015 

Iron (mg/L) 58.4 21.9 19.6 0.09 

 

Further monitoring is required to provide an adequate description of baseline water quality. 

However, initial monitoring indicates the groundwater is slight brackish to brackish with an 

acidic to neutral pH.  

10.2.4 Ongoing Groundwater Monitoring Parameters and Frequency 

The following analytes and parameters will continue to be monitored within the four 

monitoring bores.  

• Standing Water Level (m AHD) 

• pH 

• Electrical Conductivity 
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• Major Cations 

− Sodium − Magnesium 

− Calcium − Potassium 

• Major Anions 

− Chloride − Bicarbonate 

− Sulfate  

• Iron 

• Aluminium 

• Total Phosphorous 

• Total Nitrogen 

Prior to the commencement of extraction, monitoring will be undertaken six-monthly. 

Following commencement of extraction, monitoring will be undertaken on a quarterly basis.  

In addition to monitoring within the groundwater bores, following commencement of 

extraction, Austral will routinely monitor (at least quarterly) and record groundwater inflows 

from the walls or floor of the extraction area. This would be achieved through visual 

observations of the Quarry faces for seeping water and comparison of the estimated volume 

contained within the Quarry sump vs the rainfall and water usage for dust suppression as 

calculated on a quarterly basis.  

The frequency of monitoring and parameters monitored will be reviewed annually as part of the 

Annual Review process and revised if necessary to ensure meaningful data is being collected.  

10.3 GROUNDWATER TRIGGER ACTION RESPONSE PLAN  

Whilst specific groundwater quality impact assessment criteria have not yet been developed, the 

principal potential for impacts upon groundwater quality would arise due to impacts upon 

groundwater levels. Therefore, the following TARP (see Table 13) has been developed 

focusing upon groundwater levels and inflows. Notwithstanding, provision is made for 

responding to any reports from adjoining landholders claiming impacts to groundwater quality. 

The groundwater quality triggers will be refined as baseline groundwater quality monitoring 

data is collected and assessment criteria developed.  

It is noted that the triggers for groundwater levels have been derived through consideration of 

the minimal impact considerations from the NSW Aquifer Interference Policy (2012) for less 

productive porous and fractured rock water sources. 

Table 13 
  

Groundwater Tigger Action Response Plan 
Page 1 of 3 

Trigger Level Alert Level Action Response 

Groundwater Levels 

Groundwater levels 
remain within 1m of 
recorded levels over 
the past 6 months.  

Green 

No action required Nil. 
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Table 13 (Cont’d) 
  

Groundwater Tigger Action Response Plan 
Page 2 of 3 

Trigger Level Alert Level Action Response 

Groundwater Levels (Cont’d) 

Groundwater level 
trends indicate a 
continuing decline in 
drawdown levels 
exceeding 1m over a 
6 month period (or 
shorter). Amber 

Conduct investigation: 

Review and assess 
monitoring results and 
relevant activities 
within and surrounding 
the Quarry. 

• Review records of any groundwater inflows and 
confirm calculated sump water volumes and rainfall 
records to confirm whether undetected inflows may 
have occurred.  

• Review trends in water levels over time and 
determine if there is likely a causal link to Quarry-
related activities or any other known surrounding 
activities.  

• Establish links (if any) between water levels and 
climatic conditions (e.g. rainfall). 

• Determine the need for an additional ‘non-routine’ 
groundwater level monitoring.  

Adjoining property 
owner reports impact 
upon their 
groundwater supply. 

Amber 

As above, plus consult 
with adjoining property 
owner and provide 
copy of monitoring 
data.  

As above plus:  

• Assess need for off-site groundwater monitoring 
and, if recommended, seek landholder’s approval. 

• Notify the landholder of their right to request a 
dispute resolution (in accordance with the Dispute 
Resolution Process within the Environmental 
Management Strategy). 

Groundwater level 
trends indicate a 
continuing decline in 
drawdown levels 
exceeding 2m over a 
6 month period (or 
shorter). 

Red 

Report as an incident 
and submit formal 
report to DPIE and 
relevant agencies in 
accordance with the 
incident response 
process outlined within 
the Environmental 
Management Strategy. 

In addition to the responses outlined within the amber 
alert undertake the following. 

• Seek a review of the monitoring data by a suitably 
qualified consultant. 

• Review the need to temporarily increase the 
monitoring frequency. 

• Review the need for further groundwater 
assessment and modelling. 

• Update this GWMP as applicable. 

Groundwater Inflows 

No groundwater 
inflows. 

Green 
No action required Nil. 

Minor groundwater 
inflows recorded 
(<2ML/year) . 

Amber 

Conduct investigation: 

Review and assess 
monitoring results and 
current 
hydrogeological 
information. 

• Review inflow observations and calculations to 
ensure correct methodology. 

• Review inflow rate compared to depth of extraction 
and available hydrogeological information. 

• Engage hydrogeological expert, if required, to 
prepare a conceptual hydrogeological model and 
further assess likely future groundwater inflows. 

• Seek necessary water licencing. 

Moderate or greater 
inflows recorded 
(>2ML/year) 
WITHOUT 
appropriate water 
licencing being held. 

Red 

Report as an incident 
and submit formal 
report to DPIE and 
NRAR and in 
accordance with the 
incident response 
process outlined within 
the Environmental 
Management Strategy. 

• Cease extraction below the depth of the current 
floor of extraction. 

• Engage hydrogeological expert to undertake review 
and any necessary modelling. 

• Obtain required water licencing. 
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Table 13 (Cont’d) 
  

Groundwater Tigger Action Response Plan 
Page 3 of 3 

Trigger Level Alert Level Action Response 

Groundwater Quality 

Adjoining property 
owner reports water 
quality impacts upon 
their groundwater 
supply. 

Amber 

Consult with adjoining 
property owner and 
provide copy of 
monitoring data. 

Conduct investigation: 

Review and assess 
monitoring results and 
relevant activities 
within and surrounding 
the Quarry.  

 

• Undertake groundwater levels investigation as per 
Amber response for groundwater levels. 

• Review records of groundwater quality within the 
Quarry groundwater monitoring network to establish 
any links. 

• Assess need for off-site groundwater monitoring 
and, if recommended, seek landholder’s approval. 

• Notify the landholder of their right to request a 
dispute resolution (in accordance with the Dispute 
Resolution Process within the Environmental 
Management Strategy). 

 

11. M I T I G ATI O N ME A S U RE S  

11.1 SURFACE WATER 

In order to meet the water quality targets (see Section 9.4), statutory requirements 

(see Section 3) and to minimise the impact of quarry operations on surface water, mitigation 

measures principally relate to: 

i) the avoidance or control of sediment-laden runoff; and 

ii) the management of hydrocarbons and sewage. 

As discussed in Section 8.1.2, there are no acid sulfate soils within the Quarry Site and the 

Ashfield Shale has very low concentrations of pyrite and therefore acid generation is not 

expected to occur. As a result, no specific management measures are required. Notwithstanding, 

contingency measures have been specified in Section 14 in the event low pH is recorded in 

water on site. 

The management of sediment-laden runoff has been comprehensively addressed in Section 7 

and Appendix B. 

The potential for hydrocarbon spillages will be minimal given Austral will not be storing any 

fuel on site. All diesel used on site will be delivered to site on the day of use. Only small 

quantities of oils and greases will be stored on a bunded pallet inside a container. Any storage 

of hydrocarbons will be in accordance with AS1940 The Storage and Handling of Flammable 

and Combustible Liquids. 

The potential for contamination of surface water by sewage will be negligible given all sewage 

will be collected in a pump-out waste water system (such as portaloos) and removed off site in 

accordance with relevant Council and EPA requirements. This will principally be achieved 

through the use of a licenced contractor to manage the collection and maintenance of the waste 

water system. 
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11.2 GROUNDWATER 

Mitigation measures required to protect the expected groundwater resources in the underlying 

Hawkesbury Sandstone formation will be comparable with those relevant to surface water, i.e. 

with respect to contamination from hydrocarbons and/or sewage. 

12. E VA L UATI O N O F C O MP LI A NC E  

Following commencement of extraction, surface water monitoring results will be entered into 

the water monitoring spread sheet within 7 days of the receipt of laboratory results relating to 

any discharge event. During entry to the spread sheet, the monitoring results will be assessed 

against the relevant criteria. 

All monitoring results will be reviewed by the Compliance & Environmental Coordinator and a 

summary provided within each Annual Review. 

In the event that monitoring identifies an exceedance of the triggers outlined in Sections 9.4 or 

10.3 of this document, Austral will initiate appropriate corrective and preventative actions as 

discussed in Sections 10.3 and 14 and, if applicable, incident reporting as discussed in 

Section 15. 

A copy of the investigation report and regular updates on the status of the identified corrective 

and/or preventative actions will be provided to DPE and EPA and, if required, the complainant, 

in accordance with the procedures identified in Section 14. In addition, a summary of the report 

will be included in the subsequent Annual Review. 

13. C O M P L AI N TS H A N D L I NG  A ND  RE SP O NS E  

In the event that a complaint related to water or sediment / erosion is received, this would be 

managed in accordance with the complaints management procedure as outlined within the 

Environmental Management Strategy for the Quarry (prepared in accordance with 

PA Condition 5(1)). Furthermore, should any complaints be received alleging impacts to 

surrounding groundwater bore levels or quality, this would be investigated in accordance with 

the TARP specified in Section 10.3. 

14. C O R R E C TI V E  A N D  P R EV E NTATI VE  A C TI O NS  

In the event that water monitoring identifies an exceedance of the relevant criteria, the 

exceedance will be reviewed to determine the likely cause(s). The review will seek to 

determine: 

• whether the exceedance of the criteria was directly related to a source associated 

with the Quarry or if environmental factors contributed to the exceedance; 

• the primary cause of the exceedance; 

• any contributing factors which led to the exceedance;  

• whether appropriate controls were implemented to prevent the exceedance; and 

• corrective and preventative measures that may be implemented to prevent a 

recurrence of the exceedance. 
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Follow up water quality sampling will include the full suite of baseline monitoring parameters 

as per Section 9.3.1.1 until water quality parameters return to below criteria or the additional 

parameters are determined to be irrelevant to the investigation.  

Corrective and/or preventative actions / contingency measures will be assigned to relevant 

personnel of either Austral or its contractor. Actions will be communicated internally, such as 

through planning meetings and toolbox talks, and outstanding actions will be monitored for 

their effectiveness upon completion.  

Example actions / contingency measures that could be adopted in response to an exceedance of 

water quality criteria are provided in Table 14. If the corrective actions / contingency measures 

are not effective, specialist advice will be sought.  

Table 14 
  

Example Corrective Actions / Continency Measures 

Water Quality Trigger Potential Cause Corrective Action / Contingency Measures 

Total Suspended 
Solids or Turbidity 
Exceeds Trigger Level 
(see Section 9.4.2)  

Insufficient residence 
time in sediment basins 
to settle clay particles. 

Pump water back to Quarry sump or alternate on-
site water storage (if holding capacity is available). 

Treatment with appropriate flocculants or coagulants 
to settle fine particles prior to discharge. 

Erosion / entrainment at 
discharge point / water 
released at too high 
velocity.  

Release discharge waters at a lower velocity. 

Install additional stabilisation at discharge point – 
e.g. level spreader, rock armouring / check dam. 

Excessive erosion or 
sediment generation 
within disturbance areas. 

Review erosion and sediment control measures to 
confirm consistency with the Erosion and Sediment 
Control Plan. 

Implement additional stabilisation / sediment 
reduction measures such as supplementary seeding 
of stabilising cover, hydromulching, addition of soil 
binder, additional sediment fencing, rock armouring, 
check dams, etc.  

The pH of water to be 
discharged is below 
6.0. 

Application of flocculants 
or coagulants to reduced 
sediment levels has 
caused a reduction in pH. 

Addition of suitable alkaline amendments prior to 
discharge of water. 

Review flocculant / coagulant used and determine if 
suitable alternatives are available. 

A pocket of pyritic 
material is exposed within 
the extraction area1. 

Inspection of the exposed extraction faces and floor 
by a geologist or suitably qualified person for 
evidence of pyritic material and acid generation.  

Define the extent of pyritic material and determine 
appropriate actions, e.g. remove from site, treat on-
site with alkaline amendments or re-cover with clay 
material to prevent further oxidation.  

Hydrocarbons 
detected in discharge 
water or sediment 
basins. 

Hydrocarbon leak from 
mobile equipment. 

Stand down equipment item until repairs are 
completed and clean-up of contaminated materials.  

Hydrocarbon spill during 
refuelling or equipment 
maintenance.  

Suspend refuelling or maintenance activity and 
clean up contaminated materials. 

Review operating procedure for refuelling or 
maintenance and implement additional controls as 
applicable to prevent reoccurrence.  

Note: 1 There is no evidence of pyritic material or acid generation issues within the Ashfield Shale. This contingency has been 
included for completeness. 
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15. I N CI DE N T R EPO R TI N G  

In the event that routine water quality monitoring establishes that an exceedance of an 

environmental criterion was directly attributed to activities associated with the Quarry, the 

exceedance will be reported in accordance with the Incident Reporting Procedure outlined 

within the Environmental Management Strategy for the Quarry (prepared in accordance with 

PA Condition 5(1)).  

16. P U B LI C ATI O N O F M O NI TO RI N G I N F O R MATI ON  

Austral will place a summary of all water monitoring results reports on Austral’s website, 

which will be updated at least quarterly. 

In addition, Austral will include a summary of all water monitoring data within each Annual 

Review for the period ending 31 December each year and address the relevant requirements of 

PA Condition 5(4). That document, once approved by the relevant government agency, will also 

be published on Austral’s website. 

17. P L A N R EVI E W  

In accordance with PA Condition 5(5), this Water Management Plan will be reviewed and, if 

required, revised within 3 months of: 

• the submission of an Annual Review under PA Condition 5(4); 

• the submission of an incident report under PA Condition 5(7); 

• the submission of an independent environmental audit report under 

PA Condition 5(9); 

• any modification to the conditions of PA08_0212; and 

• the completion of the installation of the 3 paired piezometers. 

Any non-administrative updates to this WMP will be undertaken in consultation with Water 

NSW and the Department of Industry - Lands and Water and submitted to DPE for 

endorsement. Any administrative updates will be submitted directly to DPE for endorsement. 

18. R E F E RE N C ES  

DECC (2008). Managing Urban Stormwater. Soils and Construction. Volume 2e Mines and 

Quarries. NSW Department of Environment and Climate Change, Sydney. 

Landcom (2004). Managing Urban Stormwater. Soils and Construction. Volume 1.  

R.W. Corkery & Co. (2015). Environmental Assessment to Support a Section 75W 

Modification of PA08_0212 for the New Berrima Clay/Shale Quarry. 

SEPP (2011). State Environmental Planning Policy. Sydney Drinking Water Catchment.  
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Appendix A  
Consultation and 

Response  
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Copies of consultation correspondence are provided as follows with a summary of how the 

consultation comments have been addressed provided in Table A1.  

Table A1 
Coverage of Consultation Comments – WMP 

Page 1 of 3 

Agency Comment Coverage 

Water NSW 

16/02/18 

WaterNSW reviewed the first draft of the 
WMP in 2016 and found that it to be 
comprehensive in addressing the water 
related conditions in the development 
consent very well. 

No further changes. 

Department of 
Industry - Water 

22 March 2018 

Surface water monitoring schedules need 
to include heavy metals, hardness and 
biological oxygen demand in Section 9.2 to 
comply with Condition 18(b) of Schedule 3. 

There have been no changes to the 
approved operations or other reasons for 
the status of this issue to have changed nor 
has DoI Water justified their change in 
position.  

Refer to responses to DoI Water for further 
information. 

Details of mitigation measures and 
response actions (other than simplistically 
reviewing causes and reporting incidents) 
are required in Section 12, 14 and 15 to 
comply with Condition 18(b) of Schedule 3. 

Additional contingency response measures 
have been included in Section 14. Section 
12 relates to the evaluation of compliance 
and Section 15 relates to incident reporting. 
Section 8.2.2 also outlines erosion and 
sediment control monitoring which will be 
undertaken at least monthly and also 
following certain rain events.  

Refer to responses to DoI Water for further 
information. 

An outline of proposed monitoring of the 
impacts of the project on groundwater-
related receptors is required in Section 10.2 
to comply with Condition 18(c) of 
Schedule 3. 

Installation of groundwater monitoring 
bores is required prior to extraction 
exceeding a depth of 660m AHD. As such, 
the requirement for groundwater monitoring 
is not yet required.  

Refer to responses to DoI Water for further 
information. 

The mitigation measures described in 
Section 11 need to be more closely linked 
to the statutory requirements, limits or 
performance measures/criteria as required 
under Condition 3(c) of Schedule 5. 

Additional text has been added to Section 
11 to make the linkages clear.  

Refer to responses to DoI Water for further 
information. 

A contingency plan needs to be included in 
Section 14 to comply with condition 3(e) of 
Schedule 5. 

A contingency plan has been included in 
Section 14. 

The statement in Section 10.1.2 needs to 
be amended in accordance with previous 
agency correspondence. 

Section 10.1.2 has been updated to reflect 
the agency’s correspondence dated 22 
February 2016. 

The statement in Section 11.2 needs to be 
amended in accordance with previous 
agency correspondence. 

Section 11.2 has been updated to reflect 
the agency’s correspondence dated 22 
February 2016. 
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Agency Comment Coverage 

NRAR 

25 February 
2019 

The proponent must undertake the 
following prior to submission to the 
Department of Planning and Environment 
(DP&E) for their approval: 

Refer to NRAR correspondence for further 
detail on matters raised. Key points and 
response provided below. 

 1. Assess the project in terms of the NSW 
Aquifer Interference Guidelines (2012) 
(AIP). 

The New Berrima Clay/Shale Quarry is an 
approved project, granted Project Approval 
08_0212 on 6 July 2012, i.e. prior to the 
release of the Aquifer Interference Policy 
(AIP) in September 2012. The Project has 
already been assessed and approved 
under the Environmental Planning and 
Assessment Act 1979 in accordance with 
the requirements applicable at that time. 

2. Include a geological and 
hydrogeological conceptual model in the 
above assessment. 

The WMP is a post-approval document not 
an assessment document. Notably, PA 
08_0212 does not include requirements for 
the preparation of a geological and 
hydrogeological model. Furthermore, given 
the current stage of the Quarry 
development (i.e. extraction operations 
have not yet commenced) there is no basis 
for NRAR to now require the preparation of 
a geological and hydrogeological model 
where such a model was not required in 
order to determine the development 
application nor requested in previous 
reviews of the WMP. Therefore, the 
preparation of a hydrogeological model is 
neither mandatory nor required. 

The need for a conceptual model will be 
considered as extraction operations 
progress and monitoring data is collected. 

3. Provide an updated WMP which states 
appropriate groundwater level and 
quality trigger criteria, developed from 
the NSW AIP and appropriate ANZECC 
water quality guidelines. 

Appropriate assessment and trigger criteria 
have been included in Section 10.2.2 and 
10.3 of the updated WMP. It is noted that it 
is not yet appropriate to specify specific 
water quality criteria. Notwithstanding, a 
TARP has been included for any alleged 
impacts to water quality at any surrounding 
groundwater bores. 

4. Include in the updated WMP a stated 
and appropriate groundwater trigger 
action response plan 

A TARP has been included as Section 
10.3. 

5. Clarify that community consultation is an 
include item relating to issues raised in 
relation to local bore water levels and 
monitoring of local bores. Should this be 
included in the complaints management 
procedure outlined within the 
Environmental Management Strategy for 
the Quarry, this needs to be stated as 
such in the WMP 

The WMP does not propose to undertake 
groundwater monitoring at surrounding 
local bores or undertake further community 
consultation regarding groundwater.. 
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Agency Comment Coverage 

NRAR 

25 February 
2019 

 Notwithstanding, Section 13 of the WMP 
specifies that any complaints relating to 
water would be managed in accordance 
with the complaints management 
procedure outlined within the 
Environmental Management Strategy and 
the TARP would apply for any complaints 
regarding impacts to water levels or quality 

6. The following point is not required to be 
undertaken prior to approval of this 
WMP; however it should be noted by 
the proponent.  
Implement the installation of the 
required three sets of nested 
piezometers in accordance to Condition 
18A and commence the required 
groundwater monitoring as soon as 
possible. 

The groundwater monitoring network was 
agreed with NRAR (refer to attached 
correspondence). The installed monitoring 
network is outlined in Section 10.2. 



THE AUSTRAL BRICK COMPANY PTY LIMITED WATER MANAGEMENT PLAN 

New Berrima Clay/Shale Quarry – PA 08_0212 Report No. 744/30d – Approved 8 October 2020 

54 

Issue Date:  13 October 2020   
Approval Date:  8 October 2020  

Review Date:  in accordance with Section 17 
 

 

 



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED 

Report No. 744/30d – Approved 8 October 2020 New Berrima Clay/Shale Quarry – PA 08_0212 

Issue Date:  13 October 2020   

55 Approval Date:  8 October 2020  
Review Date:  in accordance with Section 17 
 

 



THE AUSTRAL BRICK COMPANY PTY LIMITED WATER MANAGEMENT PLAN 

New Berrima Clay/Shale Quarry – PA 08_0212 Report No. 744/30d – Approved 8 October 2020 

56 

Issue Date:  13 October 2020   
Approval Date:  8 October 2020  

Review Date:  in accordance with Section 17 
 

 

 



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED 

Report No. 744/30d – Approved 8 October 2020 New Berrima Clay/Shale Quarry – PA 08_0212 

Issue Date:  13 October 2020   

57 Approval Date:  8 October 2020  
Review Date:  in accordance with Section 17 
 

 



THE AUSTRAL BRICK COMPANY PTY LIMITED WATER MANAGEMENT PLAN 

New Berrima Clay/Shale Quarry – PA 08_0212 Report No. 744/30d – Approved 8 October 2020 

58 

Issue Date:  13 October 2020   
Approval Date:  8 October 2020  

Review Date:  in accordance with Section 17 
 

 

 



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED 

Report No. 744/30d – Approved 8 October 2020 New Berrima Clay/Shale Quarry – PA 08_0212 

Issue Date:  13 October 2020   

59 Approval Date:  8 October 2020  
Review Date:  in accordance with Section 17 
 

 



THE AUSTRAL BRICK COMPANY PTY LIMITED WATER MANAGEMENT PLAN 

New Berrima Clay/Shale Quarry – PA 08_0212 Report No. 744/30d – Approved 8 October 2020 

60 

Issue Date:  13 October 2020   
Approval Date:  8 October 2020  

Review Date:  in accordance with Section 17 
 

 

 



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED 

Report No. 744/30d – Approved 8 October 2020 New Berrima Clay/Shale Quarry – PA 08_0212 

Issue Date:  13 October 2020   

61 Approval Date:  8 October 2020  
Review Date:  in accordance with Section 17 
 

 



THE AUSTRAL BRICK COMPANY PTY LIMITED WATER MANAGEMENT PLAN 

New Berrima Clay/Shale Quarry – PA 08_0212 Report No. 744/30d – Approved 8 October 2020 

62 

Issue Date:  13 October 2020   
Approval Date:  8 October 2020  

Review Date:  in accordance with Section 17 
 

 

 



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED 

Report No. 744/30d – Approved 8 October 2020 New Berrima Clay/Shale Quarry – PA 08_0212 

Issue Date:  13 October 2020   

63 Approval Date:  8 October 2020  
Review Date:  in accordance with Section 17 
 

 



THE AUSTRAL BRICK COMPANY PTY LIMITED WATER MANAGEMENT PLAN 

New Berrima Clay/Shale Quarry – PA 08_0212 Report No. 744/30d – Approved 8 October 2020 

64 

Issue Date:  13 October 2020   
Approval Date:  8 October 2020  

Review Date:  in accordance with Section 17 
 

 

 



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED 

Report No. 744/30d – Approved 8 October 2020 New Berrima Clay/Shale Quarry – PA 08_0212 

Issue Date:  13 October 2020   

65 Approval Date:  8 October 2020  
Review Date:  in accordance with Section 17 
 

 



THE AUSTRAL BRICK COMPANY PTY LIMITED WATER MANAGEMENT PLAN 

New Berrima Clay/Shale Quarry – PA 08_0212 Report No. 744/30d – Approved 8 October 2020 

66 

Issue Date:  13 October 2020   
Approval Date:  8 October 2020  

Review Date:  in accordance with Section 17 
 

 

 



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED 

Report No. 744/30d – Approved 8 October 2020 New Berrima Clay/Shale Quarry – PA 08_0212 

Issue Date:  13 October 2020   

67 Approval Date:  8 October 2020  
Review Date:  in accordance with Section 17 
 

 



THE AUSTRAL BRICK COMPANY PTY LIMITED WATER MANAGEMENT PLAN 

New Berrima Clay/Shale Quarry – PA 08_0212 Report No. 744/30d – Approved 8 October 2020 

68 

Issue Date:  13 October 2020   
Approval Date:  8 October 2020  

Review Date:  in accordance with Section 17 
 

 

 



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED 

Report No. 744/30d – Approved 8 October 2020 New Berrima Clay/Shale Quarry – PA 08_0212 

Issue Date:  13 October 2020   

69 Approval Date:  8 October 2020  
Review Date:  in accordance with Section 17 
 

 



THE AUSTRAL BRICK COMPANY PTY LIMITED WATER MANAGEMENT PLAN 

New Berrima Clay/Shale Quarry – PA 08_0212 Report No. 744/30d – Approved 8 October 2020 

70 

Issue Date:  13 October 2020   
Approval Date:  8 October 2020  

Review Date:  in accordance with Section 17 
 

 

 



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED 

Report No. 744/30d – Approved 8 October 2020 New Berrima Clay/Shale Quarry – PA 08_0212 

Issue Date:  13 October 2020   

71 Approval Date:  8 October 2020  
Review Date:  in accordance with Section 17 
 

 



THE AUSTRAL BRICK COMPANY PTY LIMITED WATER MANAGEMENT PLAN 

New Berrima Clay/Shale Quarry – PA 08_0212 Report No. 744/30d – Approved 8 October 2020 

72 

Issue Date:  13 October 2020   
Approval Date:  8 October 2020  

Review Date:  in accordance with Section 17 
 

 

 



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED 

Report No. 744/30d – Approved 8 October 2020 New Berrima Clay/Shale Quarry – PA 08_0212 

Issue Date:  13 October 2020   

73 Approval Date:  8 October 2020  
Review Date:  in accordance with Section 17 
 

 



THE AUSTRAL BRICK COMPANY PTY LIMITED WATER MANAGEMENT PLAN 

New Berrima Clay/Shale Quarry – PA 08_0212 Report No. 744/30d – Approved 8 October 2020 

74 

Issue Date:  13 October 2020   
Approval Date:  8 October 2020  

Review Date:  in accordance with Section 17 
 

 

 



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED 

Report No. 744/30d – Approved 8 October 2020 New Berrima Clay/Shale Quarry – PA 08_0212 

Issue Date:  13 October 2020   

75 Approval Date:  8 October 2020  
Review Date:  in accordance with Section 17 
 

 



THE AUSTRAL BRICK COMPANY PTY LIMITED WATER MANAGEMENT PLAN 

New Berrima Clay/Shale Quarry – PA 08_0212 Report No. 744/30d – Approved 8 October 2020 

76 

Issue Date:  13 October 2020   
Approval Date:  8 October 2020  

Review Date:  in accordance with Section 17 
 

 

 



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED 

Report No. 744/30d – Approved 8 October 2020 New Berrima Clay/Shale Quarry – PA 08_0212 

Issue Date:  13 October 2020   

77 Approval Date:  8 October 2020  
Review Date:  in accordance with Section 17 
 

 



THE AUSTRAL BRICK COMPANY PTY LIMITED WATER MANAGEMENT PLAN 

New Berrima Clay/Shale Quarry – PA 08_0212 Report No. 744/30d – Approved 8 October 2020 

78 

Issue Date:  13 October 2020   
Approval Date:  8 October 2020  

Review Date:  in accordance with Section 17 
 

 

 



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED 

Report No. 744/30d – Approved 8 October 2020 New Berrima Clay/Shale Quarry – PA 08_0212 

Issue Date:  13 October 2020   

79 Approval Date:  8 October 2020  
Review Date:  in accordance with Section 17 
 

Appendix B  
Erosion and Sediment 

Control Plan 
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• ESCP000 – Cover sheet, Locality Plan and Drawing Schedule 
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• ESCP007 – Establishment Stages 1 – 4 
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