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K E Y FAC T S  AN D  F I G U R E S 

Project Areas 

(approximate) 

Quarry Site – 51 ha 

Extraction Area Stages 1-4 – 5.5 ha 

Extraction Area Stages 5-7 – 5.0 ha 

Surplus Overburden Stockpile Area – 1.5 ha 

Final Landform Area South – 1.4 ha 

Total Area of Disturbance - 14 ha 

Annual Production Maximum 150 000t per year 

Approved Quarry Life Until 30 June 2045 

Capital Investment  Approximately $1 million 

Employment Approximately four full time equivalent positions 

Extraction Equipment Scraper, bulldozer, haul truck, front-end loader 

Extraction Floor 640m AHD 

Extraction Stages and 

Resources 

Stages 1 to 4 (southern section of extraction area) 

Approximately 1.6 million tonnes 

Stages 5 to 7 (northern section of extraction area)  

Approximately 2.3 million tonnes 

Hours of Operation Monday to Friday - 7:00am to 5:00pm 

Saturday - 8:00am to 1:00pm 

Sundays and Public Holidays – No Operations 

Length of Sealing of 

Quarry Access Road 

Approximately 400m (from Berrima Road) 

Traffic Volumes 

(approximate) 

Typical day - 0 to 34 truckloads (0 to 68 truck movements) 

Typical transport campaign day – 17 to 34 truckloads (34 to 68 

truck movements) 

Maximum per day - 68 truckloads (136 truck movements) 

Visibility Barrier 

Dimensions 

(approximate) 

Central Visibility Barrier - approximately 8m to 12m high, 30m to 

45m wide, and 420m long (Area =1.5 ha) 

Northern Visibility Barrier - approximately 8m to 9m high, 35m to 

50m wide, and 160m long (Area = 0.7 ha) 

Southern Visibility Barrier – up to 4m high, up to 20m wide, and up 

to 350m long(Area = 0.7 ha) 
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1. I N T RO D U C TI ON  

This Water Management Plan (the Plan) 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 Ltd (Austral) for the New Berrima Quarry (the 

Quarry). The Quarry is located approximately 1.5km east of New Berrima in the Southern 

Highlands of NSW (Figure 1). 

This Plan has been prepared in satisfaction of PA Conditions 3(13) to 3(15), 3(18) and 5(3) of 

Project Approval (PA) 08_0212
1
 and describes the following. 

 The consultation undertaken during preparation of this Plan. 

 The legal and other requirements associated with management of sediment, 

erosion and water within the Site. 

 The objectives and key performance outcomes for this Plan and the Quarry. 

 Roles and responsibilities. 

 Competence training and awareness. 

 A site water balance. 

 An erosion and sediment control plan. 

 A surface water monitoring program. 

 A groundwater monitoring program. 

 Complaints handling and response procedures that will be implemented. 

 Corrective and preventative actions that will be implemented should 

exceedance(s) of the relevant criteria be identified.  

 Incident reporting procedures. 

 Publication of monitoring information. 

 Plan review. 

The approved Quarry is fully described in the Environmental Assessment dated May 2015 to 

support a modification to PA 08_0212, and the Environmental Assessment dated 

December 2010 and associated documentation prepared to support the application for 

PA 08_0212. Key facts and figures about the approved quarry are provided on the previous 

page and an overview of the approved activities and staged operations are outlined in Section 2. 

In addition, 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 Cultural Heritage 

Management Plan. 

                                                 
1
 All conditions in Project Approval 08_0212 are referred to as PA Condition …….. 



THE AUSTRAL BRICK COMPANY PTY LIMITED APPROVED WATER MANAGEMENT PLAN 

New Berrima Clay/Shale Quarry – PA08_0212 Report No. 744/09 – Approved 9 June 2016 

 

2 

Issue Date:  9 June 2016   
Approval Date:  9 June 2016  

Review Date:  in accordance with Section 19 
 

 

 
 

Figure 1 – Locality Plan 

A4 / Colour 

Figure dated 1/2/16 inserted 3/2/16 
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2. AP P R O V E D AC T I V I T I E S  AN D  S TAG E D  
O PE R AT I O NS  

2.1 APPROVED ACTIVITIES 

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

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

operations. 

 Establishment of an extraction area to extract clay/shale using standard ripping, 

pushing and loading techniques. 

 Use of an existing site access road and upgrading of two intersections. 

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

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

The relevant limitations upon the approved activities nominated in Conditions within Project 

Approval 08_0212 are as follows. 

 “The Proponent shall not carry out any development in the extraction area below a 

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

 “The Proponent shall not extract more than 150 000 tonnes of extractive materials 

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

 “The Proponent shall 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 30 June 2045 and the approved hours of operation are outlined 

in Table 1. 

Table 1 – Hours of Operation 

Day 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 
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Figure 2 – Site Layout 

A4/colour 

Figure dated 1/2/16 inserted 3/2/16 
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2.2 STAGED OPERATIONS 

The sequence of extraction throughout the initial stages of the quarry will reflect the need to 

complete the construction of a visibility barrier to the north of the southern section of the 

extraction area (Figure 2) using overburden, whilst gaining access to the underlying shale as 

efficiently as practicable. Figure 3 displays the staging sequence throughout the life of the 

Quarry. As the quarry progresses, the sequence of extraction will reflect the need to screen the 

operations from residences to the north of the Quarry Site. The approximate sequence plan for 

extraction is as follows. 

 Year 1 – Stage 1 extraction to provide material for central visibility 

barrier construction. Commence extraction of shale in Stage 2. 

 Years 2 to 4 – Complete extraction of shale in Stage 2. 

 Years 5 to 14 – Complete Stage 3 and 4 of extraction and complete extraction 

in southern section of extraction area. 

 Years 15 to 30  – Commence extraction in Stage 5 to build northern visibility 

barrier. Complete extraction of Stages 6 and 7 progressively. 

3. C O N S U LTAT I O N  

3.1 GOVERNMENT CONSULTATION 

The following government agency consultation was undertaken during the preparation of this 

Plan. 

 Correspondence from the Department of Planning and Infrastructure (now 

Department of Planning and Environment (DPE)) dated 31 July 2012 approved 

Andrew Macleod of Strategic Environmental Engineering Consulting Pty Limited 

(SEEC) to prepare this Plan. 

 An email was originally sent to the following agencies on 16 August 2012 to alert 

them to the fact that this Plan was in preparation and requesting any requirements 

for inclusion in the Plan. 

– NSW Department of Primary Industries (DPI)-Water (formerly NSW Office 

of Water). No response was received.  

– The Environment Protection Authority (EPA) replied on 24 August 2012 

stating the Authority does not review draft management plans during their 

preparation. Rather, final plans could accompany an application for an 

environment protection licence. 

– Sydney Catchment Authority (now WaterNSW). No response was received.  

 Discussions were held with DPI-Water in December 2015 regarding the approach 

to groundwater management and monitoring. These discussions related principally 

to the timing for the requested groundwater monitoring. The agreed position was 

reflected in the conditional requirements in Mod 1 of PA 08_0212 which is also 

reflected in this document. 
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Figure 3 – Extraction Stages 

Dated 11/2/16. Inserted 11/2/16 
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 A draft version of this Plan was provided to WaterNSW on 4 February 2016. 

WaterNSW responded to the draft document on 15 February 2016 noting that “the 

Water Management Report is comprehensive and meets the requirements 

identified in the planning approval regarding surface water management at the 

New Berrima Quarry Site” (see Appendix C). 

 Consultation was undertaken with DPI-Water during the preparation of the Plan 

with a set of generic requirements provided on 26 November 2015 and a request 

to review a draft of the Plan. A draft version of this Plan was provided to DPI-

Water on 4 February 2016. 

DPI-Water provided a comprehensive set of comments regarding the contents of 

the draft document regarding a range of issues (see Appendix C). Each of the 

issues raised were addressed reflecting the actual risk to both surface water and 

groundwater from the approved quarry. A range of text amendments and 

corrections have been incorporated in the final document reflecting the comments 

provided by DPI-Water. 

3.2 COMMUNITY CONSULTATION  

Austral will maintain contact with the community through the required Community 

Consultative Committee (CCC). This committee will be established prior to the commencement 

of site activities. The CCC will meet at intervals considered appropriate by the committee.  

4. L E G AL AN D  O T H E R R EQ U I REM E N TS  

Austral was granted PA 08_0212 by the 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. PA 08_0212 

includes the conditions that Austral needs to comply with and sets out the matters that need to 

be addressed within this plan. Relevant water-related conditions in PA 08_0212 are reproduced 

in Table 2 together with a reference to the relevant section(s) where each condition is addressed 

in this document. 

Table 2 – Project Approval Requirements Relating to Water Management 
Page 1 of 3 

Schedule Condition 
Plan 

Section 

WATER 

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 shall maintain a minimum buffer distance of 730m (measured from the top 
of bank) between extraction area and Wingecarribee River.  

Figure 2 

3(14) The Proponent shall 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. 

9.4.4.3 

11.2 

3(15) The Proponent shall 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. 

9.3 

3(16) The Proponent shall manage on-site sewage to the satisfaction of Council and EPA. 13.1 
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Table 2 – Project Approval Requirements Relating to Water Management (Cont’d) 

Page 2 of 3 

Schedule Condition 
Plan 

Section 

3(17) The Proponent shall 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) shall be designed in accordance with: 

13.1, 13.2 

 the requirements of relevant Australian Standards; and   

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

3(18) The Proponent shall prepare and implement a Water Management Plan for the project to 
the satisfaction of the Director-General. This plan must be prepared in consultation with the 
EPA, SCA and NOW by suitably qualified and experienced persons whose appointment 
has been approved by the Director-General, and be submitted to the Director-General for 
approval prior to the construction the amenity bunds 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: 

9 

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

9.3 

 water use on site; 9.2 

 water management on site; 9.4 

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

9.3.2 

 describes the measures that will be implemented to minimise clean water use on site; 9.4.7 

(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; 

5.4 

11.3.1.1 

 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 A 
and 9.4 

 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 A 
and 9.4 

 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; 

11 

 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; 

5.5 

 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; 

Appendix A 

 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 

14, 16, 17 

(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; 

12.2 
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Table 2 – Project Approval Requirements Relating to Water Management (Cont’d) 
Page 3 of 3 

Schedule Condition 
Plan 

Section 

3(18) 
(Cont’d) 

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

Not Yet 
Applicable 

 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; 

12.2 

 a plan to respond to any exceedances of the groundwater assessment criteria; Not Yet 
Applicable 

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

(a) exceedance of any relevant criteria in schedule 3, the Proponent shall 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. 

Not Yet 
Applicable 

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

(a) detailed baseline data; 

5.4 

(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; 

4 

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

13 

(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); 

 

11.3 

12.2 

(e) a contingency plan to manage any unpredicted impacts and their consequences; 16, 17 

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

10 

(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 

14, 15, 
16, 17 

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

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

19 

5(7) The Proponent shall notify, at the earliest opportunity, the Director-General 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 shall 
notify the Director-General 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 shall provide the Director-General and any relevant agencies with a detailed 
report on the incident, and such further reports as may be requested. 

17 

5(8) The Proponent shall 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. 

18 
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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 Commence extraction on the southern slopes of the hill in 
the middle of the Quarry Site to minimise the risk of 
sediment – laden flows to the Wingecarribee River. 

Commencement 
of extraction. 

Appendix A 

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

Ongoing. 10.2.1.1 

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

As required. Not 
Applicable 

4.4 Install sediment control fencing around the amenity bunds 
under construction and other areas of exposed soil until 
vegetation has been established. 

As required. Appendix A 

4.5 Construct and operate various surface water management 
controls such as diversion structures and sedimentation 
basins. 

During six month 
construction 

period. 

Appendix A 

- Design operational sedimentation basins including an 
emergency spillway designed to safely convey the 100-
year ARI flow (DECC, 2008). 

During six month 
construction 

period. 

Appendix A 

10.2.1.2 

- Inspect sedimentation basins fortnightly and within 24 
hours following any five-day rain event exceeding 36.2 
mm to check their capacity and integrity. 

Ongoing. 10.2.2. 

- Repair any damaged components of the sedimentation 
basins as soon as practicable. 

As required. 10.2.2 

- Discharge sedimentation basins only when water has 
50mg/L or less of suspended sediment. 

As required. 9.4.4.3 

10.2.2 

- Discharge waters within five days after the conclusion of 
a rain event, at or below the required water quality limit 
of 50mg/L. 

As required. 9.4.4.3 

10.2.2 

- Install a marker in each sedimentation basin showing 
the boundary between the Storage Zone (i.e. the lower 
zone) and the Settling Zone (i.e. the upper zone) in the 
basin. 

During six month 
construction 

period. 

10.2.1.2 

- Inspect the level of retained sediment after discharging 
treated water from any sedimentation basin. If retained 
sediment exceeds the marked level of the Storage Zone, 
remove sediment and add to an active stockpile. 

As required. 10.2.1.2 

- Regularly review the management procedures for the 
sedimentation basins to ensure ongoing efficient 
operation and protection of downstream water quality. 

Ongoing. 10.2.3 

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

During six month 
construction 

period. 

Appendix A 

- 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. 10.2.2 

4.6 Develop and implement a (Soil and Water Management 
Plan (Environmental Management Plan) for the Site, 
comprising: 

Following project 
approval. 

 

- A Surface Water Monitoring and Response Plan; 11 

- An Erosion and Sediment Control Plan; Appendix A 

- A Site Water Balance. 9 



APPROVED WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED 

Report No. 744/09 – Approved 9 June 2016 New Berrima Clay/Shale Quarry – PA08_0212 

 

Issue Date:  9 June 2016   

11 Approval Date:  9 June 2016  
Review Date:  in accordance with Section 19 
 

5. E X I ST I NG D RAI N AG E ,  C AT C HM E N T S AN D  
D AM S  

5.1 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 

respectively. 

 

 

Figure 4 – Quarry Site Major Catchments and Water Sample Locations 
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Catchment A drains approximately 27ha within the Project Site boundary. Only a small area 

within 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, the position of which is shown in Figure 4. 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. 

Catchment B drains approximately 11.4ha of the Quarry Site via a series of open grassy 

depressions. There is no run-on to the Quarry Site from external lands in Catchment B. Flows in 

Catchment A are diverted into Catchment B at the Quarry Site’s northern boundary as shown in 

Figure 4. 

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 drains into Catchment A but 

this area will be diverted by the southern visibility barrier. The proposed 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, all drainage 

lines are in fact open grassy depressions with no bed or banks. 

5.2 EXISTING DAMS 

There are five existing farm dams within the Quarry Site and one off site but 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 4and their estimated capacities are 

shown in Table 4. The combined capacity of these existing dams 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 required a licence. Nevertheless, these dams were included in the 

assessment to build additional dams (Section 9.4.1.2). 

Table 4 – Existing Dam Sizes 

Structure Number Approximate Surface Area (m
2
) 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 

 

5.3 LAND USE 

The entire site, and the immediately-surrounding lands, have been previously disturbed and are 

presently used for grazing or fodder on improved pastures. The majority of the land is 

completely cleared with only a few scattered native trees and several rows of exotic species.  
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5.4 WATER QUALITY 

Water samples were collected on 22 August 2008 at WS1, WS2 and WS3 (Figure 4). They 

were tested for the following parameters. 

 pH  Total Nitrogen 

 Electric Conductivity   Total Phosphorus 

 Total alkalinity  Iron 

 Chloride   Major Cations 

 Sulphate  Total suspended solids 

 Ion Balance  

The results of laboratory testing are summarised in Table 5. These results form the baseline 

water monitoring data of the Quarry. 

Table 5 – Results of Water Quality Testing 
(22 August 2008) 

Parameter Units 
Sample Point 

WS1 
Sample Point 

WS2 (the river) 
Sample Point 

WS3 

pH in water pH units 7.7 7.5 7.8 

Electric Conductivity (EC) µS/cm 393 102 396 

Total alkalinity mg/L 76 27 89 

Chloride mg/L 60 15 55 

Sulphate mg/L 2 <2 26 

Ion Balance 

Anions total 

Cation total 

Percent Difference 

 

me/L 

me/L 

% 

 

3.0 

3.2 

6.5 

 

0.9 

0.9 

- 

 

3.6 

3.8 

5.4 

Total Nitrogen mg/L 7.3 0.2 <0.1 

Total Phosphorus mg/L 0.2 0.02 0.03 

Iron mg/L 7.92 0.82 0.45 

Major Cations 

Calcium 

Magnesium 

Sodium 

Potassium 

 

mg/L 

mg/L 

mg/L 

mg/L 

 

13.6 

7.9 

26.9 

27.1 

 

4.0 

2.9 

10 

1.2 

 

34.6 

6.8 

29.5 

8.4 

Total suspended solids mg/L 32 11 4 

 

The water quality monitoring planned prior to the commencement of site activities would 

supplement the 2008 data and provide the basis for comparative assessments throughout the 

operational life of the Quarry. 
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5.5 AQUATIC HABITAT 

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

within the “Mandurama” property. 

5.6 WATERFRONT LANDS 

There are no works proposed within 40 m 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, there is no requirement for 

Controlled Activity Permit(s). 

6. O B JE C TI VE S AN D  O U T C O M E S 

Table 6 presents the objectives and key performance outcomes for this Plan and the Quarry. 

Table 6 – Water Objectives and Key Performance Outcomes 

Objectives Key Performance Outcomes 

(a) To ensure compliance with all relevant 
Project approval and Environment 
Protection Licence criteria and 
reasonable community expectations. 

(i) Compliance with all relevant criteria and 
reasonable community expectations, as 
determined in consultation with the relevant 
government agencies. 

(b) To ensure sufficient water is available 
during all phases of the life of the Quarry 
for environmental and operation purposes 

(ii) Sufficient water is available for all Quarry-related 
purposes, including for environmental and 
operational purposes. 

(c) To ensure that appropriate sediment and 
erosion control measures are 
implemented and maintained. 

(iii) All water management structures constructed and 
maintained in accordance with Landcom (2004) 
and DECC (2008). 

(d) To ensure that appropriate chemical and 
hydrocarbon management is 
implemented and maintained. 

(iv) All chemicals and hydrocarbons are used in 
accordance with manufactures instructions, Safety 
Data Sheet requirements and Australian Standards 
in a manner that ensure risk of water contamination 
is reduced to an acceptable level. 

(e) To ensure that water within the Site is 
used in an efficient and environmentally 
responsible manner. 

(v) Water resources are managed in a manner that 
maximises environmental flows and minimised the 
potential for adverse impacts to water resources. 

(f) To ensure that an appropriate surface 
water and groundwater monitoring 
program is implemented during the life of 
the Quarry. The groundwater monitoring 
would commence prior to Stage 3 
extraction. 

(vi) Water monitoring programs are sufficiently robust 
to detect any adverse water quality or quantity 
impacts associated with the Quarry to allow 
appropriate adaptive management measures to be 
implemented. 

(g) To ensure that appropriate contingency 
and emergency management plans are in 
place and regularly reviewed. 

(vii) Contingency and emergency management plans 
are prepared for all relevant contingencies and 
regularly reviewed and upgraded.  

(h) To implement an appropriate incident 
reporting program, if required. 

(viii) Incidents (if any) reported in an appropriate 
manner. 

(i) To ensure that all relevant water-related 
information is made available in a timely 
and accessible manner. 

(ix) All water-related information is available in a timely 
manner on the Quarry website. 
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7. R O L ES AN D  R E SP O NSI BI L I T I ES  

Table 7 presents the roles and responsibilities for the implementation of this Plan. 

Table 7 – Roles and Responsibilities 

Roles Responsibilities 

NSW Manufacturing 
Manager 

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

Quarry 
Manager/Supervisor 

Accountable for the overall environmental performance of the New Berrima 
Quarry operations, including the following outcomes of this Plan. 

 Implementation of all water management controls outlined in Section 9 
implemented. 

 Inspection, monitoring and maintenance of all erosion and sediment 
controls. 

Environmental 
Officer 

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

Manage the implementation of the following components of this Plan. 

 Monitoring as outlined in Sections 11 and 12. 

 Evaluation of compliance as outlined in Section 14 and related follow-up 
actions. 

 Complaints handling and response as outlined in Section 15. 

 Incident reporting as outlined in Section 17. 

 Coordinate Environmental Monitoring and publishing of data as outlined in 
Section 18. 

 Review of this Plan as outlined in Section 19. 

 Conduct environmental component of site induction for all employees and 
contractors – see Section 8. 

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

 Compliance with this Plan. 

 

8. C OM PE T E NC E T R AI N I NG AN D  AWAR E N E S S  

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 plan as a 

component of the site induction program. The following areas will be covered in the induction. 

 The importance of appropriate management of water within the Site, including the 

sensitivity of the downstream receiving environment and Austral’s obligations 

under PA 08_0212, its Environment Protection Licence and its obligations under 

the Protection of the Environment Operations Act 1997. 

 The location and significance of the contaminated, dirty and clean water 

catchments within the Quarry Site. 
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 The relevant management measures that are to be implemented within each of the 

identified catchments. These will include: 

– appropriate management and use of all hydrocarbons and chemicals; and 

– the requirement to report all spills and other incidents with the potential to 

cause pollution to water. 

 Emphasis upon using sediment-laden water for dust suppression – preferably from 

within the extraction area sump. 

9. S I TE  WAT E R  BAL AN C E  

9.1 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). 

9.2 WATER USES AND DEMAND 

9.2.1 On-site Water Demand  

There are three demands for water, namely: 

 staff requirements and ablutions; 

 dust suppression; and 

 machinery washdown. 

9.2.2 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. 

9.2.3 Dust Suppression 

RW Corkery & Co. (2012) identified that 3,400m
2
 of internal roads will need dust suppression 

and that the daily water demand for that will be 17kL (used on dry days only). Dust suppression 

will only be required when extraction activities are underway, i.e. it is calculated over 90 days 

spread over a year. As a worst-case scenario, this equates to 1.53ML per year.  

A water cart will be kept on site at all times to enable watering of sections of the Site Access 

Road as required. An extra allowance of 1ML per year is provided for this purpose so the 

annual total volume for dust suppression will be 2.53ML. 
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9.2.4 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. 

9.3 SOURCES AND SECURITY OF WATER SUPPLY 

9.3.1 Water Supply 

Water for dust suppression and washdown will be primarily sourced from the 1.2ML storage 

volume in Dam 7. It has adequate capacity to supply the amount of water required in most years 

but, in very dry periods, water will also be supplied from one or more of the other water supply 

dams (e.g. Dam 1, Dam 4 or Dam 6). 

9.3.2 Water Security 

Section 5.6.6 of the Environmental Assessment provides an assessment of the water supply 

confidence using 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. The water demands 

were set according to the details in Section 9.2. RATES predicted (Table 8) the demand will, 

on average, be met by Dam 7 for 99% of the time. In particularly dry periods water will be 

sourced from one of the other Water Supply Dams (e.g. Dam 1, Dam 4 or Dam 6) (Section 9.4). 

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. 

9.4 WATER MANAGEMENT 

9.4.1 Storage 

 Introduction 9.4.1.1

There will be eleven water storages at the site, although not all will be active at the same time. 

The storages are summarised in Figure 5 and in Table 9. 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.  
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Table 8 – Results of Water Use Model (RATES) 
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Figure 5 – Site Water Balance Flow Chart 



 
 
 
 
 

 This page has intentionally been left blank 

 This page has intentionally been left blank 



APPROVED WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED 

Report No. 744/09 – Approved 9 June 2016 New Berrima Clay/Shale Quarry – PA08_0212 

Issue Date:  9 June 2016   

21 Approval Date:  9 June 2016  
Review Date:  in accordance with Section 19 
 

Table 9 – 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 Use 

1 Dirty Clean Clean Clean Clean Existing 
1.4ML 

Sediment Basin during 
Stage 1 establishment 

No management or use 
when clean 

No use when 
sediment 
basin 

Farm use 
when clean 

2 Dirty Dirty Dirty Dirty Clean Increased to 
1.8ML 

 

Water pumped to 
Extraction Area 

No use during 
operations 

Farm use in 
final landform 

3 Dirty NA 
(removed) 

NA 
(removed) 

NA 
(removed) 

NA 
(removed) 

Existing 
4.5ML 

Sediment basin during 
Stage 1 establishment 
then decommissioned 
(moved to 3b) 

No use 

3b Dirty Dirty Dirty Dirty NA 
(removed) 

Min 0.6ML 
during 

Stage 1 
establishment 

Then not 
defined 

Sediment basin during 
Stage 1 establishment 

Quarry Sump for 
Stages 2-4 when there 
will be no overflow - 
water will be infiltrated 
or evaporated 

No use 

4 Dirty Clean Dirty Clean Clean 1ML except 
temporarily 
enlarged to 

1.4ML during 
establishment 

Stages 

Sediment basin during 
both stages of 
establishment 

No management when 
clean 

No use when 
sediment 
basin 

Farm use 
when clean 

5 Clean Clean Dirty Clean NA 
(removed) 

Existing 
2.4ML 

Sediment basin when 
dirty 

No management when 
clean 

Farm use 
when clean 

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

Farm use 

7 Dirty Clean Clean Clean NA 
(removed) 

1.2ML Used for dust 
suppression and 
washdown water 

Dust 
Suppression 
and 
washdown 
water 

8 

NA NA NA Dirty Clean Sump during 
operations, 

size not 
defined 

1.8ML final 
landform 

No overflow during 
works; water will be 
infiltrated or evaporated 

Farm dam in final 
landform 

Farm dam for 
final landform 

9 
NA NA Dirty NA 

(removed) 
NA 0.64ML Sediment basin during 

Stage 5-7 establishment 
then decommissioned 

No use 

10 
Dirty NA 

(removed) 
NA NA NA 0.23ML Sediment basin during 

Stage 1-4 establishment 
then decommissioned 

No use 

11 
Dirty NA 

(removed) 
NA NA NA 1.37ML Sediment basin during 

Stage 1-4 establishment 
then decommissioned 

No use 
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 Harvestable Right 9.4.1.2

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 13
th

 March 2015. The calculator shows the Property has a 

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

 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 

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

Area so that it may be simultaneously pumped by a 100L/s pump to the extraction 

area where it will drain by gravity to the active sump (either Storage 3b or 8). The 

dam and pump are sized for the 100 year 24-hour storm event. 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. Dam 2 will remain in the final 

landform. 

 Dam 3 will, for a short time, be used as a sediment basin for the purpose of 

maintaining water quality. Water detained in it will not be used and so it is exempt 

from the harvestable right calculation. Dam 3 will quickly be replaced with 

Storage 3b as the central visibility barrier is built. 

 Dam 4 will, at some 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 and so its volume is included in the harvestable right 

calculation. Note the capacity of Dam 4 will temporarily be increased to 1.4ML 

when it is used as a sediment basin. However, it will be returned to 1ML at other 

periods. Dam 4 will remain in the final landform. 

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

part of the operational extraction area and water will gravitate to down gradient 

sumps within these areas. No water will be drawn from these storages during the 

operational phase and the water will remain in the extraction area and allowed to 

infiltrate to the regional groundwater table below the proposed base of extraction 

or evaporated. Therefore, they are exempt from the harvestable right calculation. 

Storage 8 will be converted to Dam 8 as part of the final landform. At that time, 

Dam 8 will be part of the harvestable right calculation. 
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 Dams 9, 10 and 11 will be constructed for the purposes of maintaining water 

quality (i.e. they will be sediment basins). Water detained in them will not be used 

but will be released to downstream waters (after treatment, if necessary). 

Therefore, they are exempt from the harvestable right calculation. None of these 

dams will remain in the final landform. 

 Dam 7 will have a capacity of 1.2ML and be located south of the Extraction Area 

and be elevated above its southern perimeter. It will be used to supply water and 

so its volume is part of the harvestable right calculation. Dam 7 will not remain as 

part of the final landform. 

 Dam 5 will for a short time be used as a sediment basin (during the establishment 

of Stage 5-7 activities) but at all other times during operations it will likely be 

used for agricultural purposes and dust suppression in particularly dry periods. 

Therefore, its volume (2.4ML) is part of the harvestable right calculation during 

operation. However, Dam 5 will not remain as part of the final landform. 

 Dam 6 (off the Quarry Site but on the Property (Figure 2)) 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. 

In summary, the Water Supply Dams and their capacities that are included within the 

harvestable right calculation are outlined in Table 10. 

Table 10 – Water Supply Dams 

Identifier Operational Phase (ML) Final Landform (ML) 

Dam 1 1.4 1.4 

Dam 2 0.0 1.8 

Dam 4 1.0 1.0 

Dam 5 2.4 0.0 

Dam 6 2.5 2.5 

Dam 7 1.2 0.0 

Dam 8 0.0 1.8 

Total Volume 8.5 8.5 

 

In total, the combined capacity of the dams supplying water during the operational stages or as 

part of the final landform will equal 8.5ML, equalling the permissible harvestable right volume. 

How the dams and storages are used throughout the Project’s life is discussed in more detail in 

the following sections. 
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9.4.2 Dirty Water 

 Sediment Basins 9.4.2.1

Where and when applicable, all the existing dams 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 road, southern part of the Extraction 

Area and southern and central visibility barriers). 

 Operation of Stages 1 – 4 (Year 1 – 15). 

 Establishment of Stages 5 – 7 (northern part of the Extraction Area and northern 

visibility barrier). 

 Operation of Stages 5 – 7 (Year 15 – 30). 

Table 9 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 9 details the size of 

the dams during the various stages and indicates whether they will be considered clean water or 

dirty water dams. 

All sediment basins except Dam 2 are sized to capture the 5-day, 85
th

 percentile rainfall depth 

(36.2 mm) (DECC, 2008 and Landcom, 2004). Dam 2 is sized (in conjunction with a pump) to 

temporarily contain flow derived from storms up to the 1 in 100 year 24 hour storm event so 

that it can be simultaneously be pumped to the extraction area. Storages 3b and 8 are sumps in 

the extraction area and do not have a defined size.  

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).  

 Extraction Area Sumps 9.4.2.2

Internal runoff from the extraction area will be collected in Storages 3b and 8. These sumps of 

undefined size will also collect groundwater seepage that might enter the excavation. They will 

also accept dirty water runoff from the Surplus Overburden Stockpile area via a pump at 

Dam 2. Stored water will be either infiltrated to groundwater or evaporated; no re-use is 

permitted. 

9.4.3 Clean Water 

Clean water derived from upslope of the extraction area will be diverted around it by clean 

water Diversion Drain CD1, as shown in Figures 6 to 9. CD1 will outlet just downstream of 

Dam 5 via a level spreader. 

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

or converted to clean water storage (Table 9). 
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Figure 6 – Water Management: Stages 1-4 Establishment 

CD1 
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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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9.4.4 Discharges 

 Discharge Locations 9.4.4.1

Figure 4 displays the 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 W4 and W5. 

Monitoring Location W4 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 1 and 2 (see Figure 4). 

Monitoring Location W5 is located in Catchment B in the northwestern corner of the Quarry 

Site although noting  an existing diversion drain located at the northern side of the Quarry Site 

directs runoff from Catchment B towards Location W5.  

Two other minor discharge 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. It is noteworthy that runoff from both WS6 and WS7 actually re-

enters the Quarry Site immediately upstream of  Location WS5.  

Consideration of discharges at Locations WS6 and WS7should only be relevant during the early 

stages of operations when activities are underway in their catchment.  

Long term discharge points will be located at the water quality sampling locations WS4, WS5, 

WS6 and WS7, refer to Figure 4 and Section 11.3.  

 Wet Weather Discharges from Sediment Basins 9.4.4.2

The sediment basins with in the  Quarry Site are designed for a 5-day, 85
th

 percentile rainfall 

depth which is 36.2mm. 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”. Water 

quality testing of such discharges is proposed within 24 hours of the commencement of any 

discharge from these basins. On average, such discharges can be expected to occur four to six 

times a year. Their occurrence and duration will be logged and reported in the Site’s Annual 

Review. 

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

pollution control. 

 Conditional Discharges from Sediment Basins 9.4.4.3

Water collected in a sediment basin will be flocculated (if required, Section 10.3.1.3), 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. 
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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 11 and/or criteria specified in the EPL for the Quarry. 

Soil investigations suggest sediment will naturally settle out but if this does not occur in 

practice flocculation will be required.  

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

pollution control. 

Table 11 – 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 

Turbidity (NTU) At a calibrated value that meets the TSS target. Ultimately this may 
be used as a field test without the need for laboratory TSS testing. 

Oil and grease Non visible 

* To be reviewed following the issue of an EPL.  

 

 Volumes of Discharge 9.4.4.4

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. 

9.4.5 Contaminated Water  

There is no anticipated need for management of contaminated water. 

9.4.6 Water Flow Monitoring 

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

licenced discharge points. 

9.4.7 Water Use Minimisation Program 

Water use will be minimised as much a practicable. Surface water will only be harvested from 

the harvestable right dams (Table 10). Surface water use will be limited to dust suppression and 

machinery washdown. 
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10. E R OSI O N AN D  SE DI M EN T CO N T R OL P L AN  

10.1 SOURCES OF EROSION, SEDIMENTATION AND POLLUTION 

10.1.1 Sources of Erosion and Sedimentation 

 Establishment Stages 10.1.1.1

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

 The visibility barriers 

 The access and haul road(s) 

 The sediment basins 

 The extraction area 

 Diversion drains (e.g. CD1, CD2) 

 Operational Stages 10.1.1.2

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

 The Surplus Overburden Stockpile Area 

 The Extraction Area (including the Product Stockpile Area) 

10.1.2 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 which could 

cause any acidification. Generation of acid does not occur in Ashfield Shale quarries. 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.  

10.2 EROSION AND SEDIMENT CONTROL MANAGEMENT 

10.2.1 Implementation Strategy 

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

Sediment Control Plans (ESCPs) – see Appendix A. 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 10.2.1.1

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 vegetation (e.g. grass) to achieve at least 60% 

cover within 20 days of final shaping and 70% cover within a further two months. 

 Operational lands that will not be re-worked within 20 days will be stabilised 

using vegetation (e.g. grass) to achieve at least 60% cover. 

 Stockpiles of waste material will be progressively stabilised using vegetation or 

similar. This will be conducted as new stockpile areas are opened and old ones are 

decommissioned. 

 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. 

 Diversion drains will be stabilised against scour. 

 Sediment Control 10.2.1.2

The primary measure for sediment control will be the Sediment Basins (Section 9.4.2). They 

are designed to capture the 85
th

 percentile rainfall, 5-day rainfall depth which is 36.2mm. 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 (after treatment if required) within five days after the 

conclusion of a rain event that causes flow into it. 

 A marker will be installed in each sedimentation basin showing the boundary 

between 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 sedimentation 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 sedimentation basins will be repaired as soon as 

practicable. 

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

might be adopted throughout the site at the discretion of the Quarry Manager,  
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 Flocculation 10.2.1.3

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. 

10.2.2 Erosion and Sediment Control Monitoring 

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

inspections following a formal erosion and sediment control inspection checklist. An example 

of such a list is given in Appendix B; it may be altered by the Quarry Manager to suit the site. 

In summary: 

 The sediment basins and erosion and sediment controls will be inspected on a 

monthly  basis and after any rain event exceeding 25mm to check: 

– the integrity of any sediment-control measures, including sediment basins, 

sediment traps, etc.; 

– for any signs of erosion, particularly in areas that do not drain to a sediment 

basin or other sediment capture measure; and 

– that any areas subject to stabilisation 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.  

 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 11. 

10.2.3 ESCP Review 

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

operational stage. At the discretion of the Quarry Manager, and in consultation with a Certified 

Professional in Erosion and Sediment Control (CPESC), the plans will be revised if necessary. 

The ESCPs will also be revised during works if conditions, work practices or water quality 

monitoring dictate. 
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11. S U R FAC E  WAT E R M O NI TO RI NG  P RO G R AM  

11.1 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 5.4 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. 

11.2 SURFACE WATER IMPACT ASSESSMENT CRITERIA 

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

than unconditional discharges) has a water quality no worse than: 

 the water quality in the Wingecarribee River (the receiving water); or 

 the water quality at water quality monitoring sites WS3 and WS4. 

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

Drinking Water Catchment (2011). 

Criteria likely to be imposed on the Environment Protection Licence for the Quarry are as 

follows. 

 pH = 6.5 to 8.5 

 Total Suspended Solids = <50mg/L 

 Oil and Grease = not visible 

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

11.3 SURFACE WATER MONITORING PROGRAM 

11.3.1 Monitoring Parameters, Frequency and Location 

 Baseline Monitoring 11.3.1.1

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

sampling of water at monthly intervals from sites WS1, WS2, W3, W4, W5 and W8 from 

July 2016 until site establishment activities commence. All samples would be analysed for pH, 

electrical conductivity, suspended solids, turbidity, cations/anions, TP and 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.  

 During Establishment Stages 11.3.1.2

During the establishment stages, water quality will be measured: 

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

conditional discharge (Section 9.4.4.3 and Table 11); and 

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

times a year and within 24 hours of any wet weather discharge. Note that WS1 

will be removed after Stage 4. 

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

further sampling location (WS8) will be established downstream of the Quarry Site (see 

Figure 4), subject to access being granted. Details of this location will be included within the 

first revision of this document. 

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

samples taken from the seven site discharge locations will be tested for the suite of parameters 

given in Table 12 together with any other analytes considered relevant from the results of the 

baseline monitoring. Estimates of discharge flow rates or volumes would be recorded during the 

collection of samples. 

It is noted that the parameters to be tested relate to the nature of the clay/shale where limited 

opportunities exist for the clay/shale to influence water quality. 

Table 12 – Water Quality Parameters for all Water Quality Monitoring Locations 

pH 

Electrical Conductivity 

Total suspended solids (TSS) 

Turbidity
2
 

Visible Oil and Grease 
 

 During Operational Stages 11.3.1.3

During operational stages, water quality will continue be monitored at the seven discharge 

locations identified on Figure 4. Samples will be taken opportunistically when there is 

sufficient rain to cause runoff but at least four times a year. Not all drainage lines might be 

flowing at one time. The samples will be tested for the following parameters. 

                                                 
2
 When there is sufficient data to provide a site-specific correlation between TSS and turbidity, TSS will no longer 

be required and all three remaining parameters could be measured on site by appropriately trained staff 
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11.4 SURFACE WATER TRIGGERS 

11.4.1 Background Data  

WS3 is located at a drainage line just upstream of the site access road. WS2 is located in the 

north of the site at the end of an intermittent drainage line, where it meets the Wingecarribee 

River. Both these drainage lines will be unaffected by quarry activities and so will provide 

background data for comparison with the results of sampling at WS1, WS4, WS5, WS6 and 

WS7 which all lie on drainage lines that will be affected by quarry activities. 

11.4.2 Water Quality Triggers 

Results from WS1, WS4, WS5, WS6 and WS7 will be compared with those at WS2 and WS3 

to determine if water quality is being adversely affected by the quarry activities. Any decline in 

water quality will be investigated, reported and, if required, appropriate remedial action will be 

taken. A management response (Section 17) will be instigated if either of the following occurs:  

 If, at one or more of the site discharge monitoring locations WS1, WS4, WS5, 

WS6 and WS7 there is any exceedance
3, 4

 of a rolling 80
th

 percentile value for 

location WS2. 

 If, at one or more of the site discharge monitoring locations WS1, WS4, WS5, 

WS6 and WS7 there is an exceedance
4
 of either of the rolling 80

th
 percentile 

values for locations WS3 and WS4 for more than six monthly sampling events in 

any one year. 

11.5 STRATEGY MONITORING AND AMENDMENT 

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

Annual Review (Section 18), with a copy also provided to Council, DPI-Water and any other 

relevant government agency, if requested.  

The Water Management Strategy for the quarry will be independently audited every three years 

with upgrades or amendments made as required ensuring ongoing compliance with relevant 

environmental protection instruments. 

                                                 
3
 If more than one sample is taken at a time the median value will be adopted. More samples reduce the risk of 

false triggering but there is a cost implication. Additional samples will be taken if there is a trigger activated. 
4
 Doesn’t apply to pH – here the trigger will be if the pH is outside the range given in Table 11, unless it is also 

outside the range at the baseline locations. 
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12. G R O U N DWAT E R  M AN AG EM EN T  

12.1 EXISTING GROUNDWATER ENVIRONMENT 

12.1.1 Geology and Hydrogeology 

The Quarry Site is underlain by a sequence of shales and laminites belonging to the Ashfield 

Shale, a Triassic rock unit often outcropping in the Southern Highlands. 

Ashfield Shale is highly impermeable and lacks any noticeable groundwater occurrences as a 

result. There are no groundwater bores recovering any groundwater supplies from within the 

Ashfield Shale in the Southern Highlands. These observations were verified during the two 

diamond drilling programs conducted within and surrounding the Quarry Site when defining the 

clay/shale resource on the “Mandurama” property. 

The hydrogeological characteristics of the Ashfield Shale are such that occasional localised and 

negligible (unmeasurable) inflows of water occur following rainfall. The negligible inflows are 

attributable to the considerable thickness (4m to 6m) of residual clay that typically lies above 

the unweathered shale, as is the case on the “Mandurama” property. These inflows are typically 

manifested in quarries as damp areas on the exposed extraction faces. In reality, the likelihood 

of identifying (and quantifying) any perched water tables within the Ashfield Shale is likely to 

be very low within the Quarry Site, particularly above 660m AHD. 

12.1.2 Existing Groundwater Levels and Yields 

Given the hydrogeological characteristics of the Ashfield Shale, it is confirmed that no data is 

available on existing groundwater levels and yields. 

12.2 GROUNDWATER MONITORING PROGRAM 

Austral’s proposed approach to monitoring groundwater is presented in PA Condition 18A 

which nominates “The Proponent shall 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.” Groundwater monitoring will commence within the piezometers prior to the 

commencement of extraction operations within Stage 3. 

This plan will be reviewed and updated within 6 months of the completion of the installation of 

the piezometers. 

Notwithstanding the expected absence of groundwater inflows into the extraction area 

throughout part or all of the operational life of the Quarry, Austral will routinely monitor and 

record all groundwater inflows from the walls or floor of the extraction area. 

12.3 GROUNDWATER TRIGGER ACTION RESPONSE PLAN  

A groundwater trigger action response plan will be developed following the commencement of 

groundwater monitoring and once there is sufficient data upon which to set site specific 

triggers. 
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In the unlikely event extraction operations intercept a substantial groundwater resource that 

requires on-going dewatering, Austral will inform DPI-Water and arrange for an appropriate 

licence for the ongoing dewatering activities. 

Until such times as there is any meaningful data on water quality or groundwater inflows to the 

extraction operations, Austral will adopt a trigger comprising two elements. 

1. Should groundwater be observed to be flowing from exposed extraction faces for 

longer than 48 hours, water samples would be taken of the inflowing groundwater. 

2. Should the quality of groundwater sampled record an electric conductivity level 

>50% above the recorded level at WS2, further investigations would be 

undertaken to establish the implications of the observed groundwater flows.  

13. M I T I G AT I O N M E AS U R E S  

13.1 SURFACE WATER 

Mitigation measures to minimise the impact of quarry operations on surface water relate 

principally to: 

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

ii) the management of hydrocarbons. 

The management of sediment-laden runoff has been comprehensively addressed in Section 9 

and Appendix A. 

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. 

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

will be collected in a portaloo and removed off site. 

13.2 GROUNDWATER 

Mitigation measures required to protect the expected limited groundwater resources at depth 

beneath the extraction area will be comparable with those relevant to surface water, i.e. with 

respect to contamination from hydrocarbons and/or sewage. 

14. E VAL U AT I O N  O F C OM PLI AN C E  

A water monitoring report will be prepared within 7 days of the receipt of laboratory results 

relating to any discharge event. This report will include an assessment of the monitoring results 

against the criteria. 

All monitoring reports will be reviewed by the Environmental Officer and a copy included 

within each Annual Review. 
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In the event that monitoring identifies an exceedance of the criteria outlined in Section 10.2 of 

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

in Section 16. 

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

and/or preventative actions will be provided to the NSW Department of Planning & 

Environment (DPE) and Environment Protection Authority (EPA) and, if required, the 

complainant, in accordance with the procedures identified in Section 16. In addition, a summary 

of the report will be included in the subsequent Annual Review. 

15. C OM P L AI N T S H AN D L I N G AN D  RE SP O NS E  

The Environmental Management Strategy as required by PA Condition 5(1) includes a detailed 

complaints management procedure. This sub-section records the procedures that will be 

implemented following receipt of a water-related complaint. 

Water-related complaints may be received via one of the following methods. 

 Directly via the 24-hour, 7 day per week Community Information Line (1800 635 

620) or via the Bowral Brick Plant phone line 4861 3031). This number will be 

displayed on a sign at the Quarry entrance and on Austral’s web site. 

 Directly via a dedicated email address nswenvironmental@australbricks.com.au 

which will be advertised in a similar manner to the Community Information Line. 

Indirectly via a local or state government agency. Following receipt of any water-related 

complaint, Austral will implement the following procedure. 

3. The complaint will be reviewed by the Environmental Officer or their delegate to 

determine the nature of the complaint and to confirm it is related to the Quarry’s 

operations. 

4. Relevant monitoring data will be reviewed, including water monitoring data. 

5. The Quarry Manager will contact the complainant to further discuss the 

complaint. 

6. Should any relevant water monitoring report indicate that there has been no 

exceedance of relevant criteria, the Environmental Officer will continue to consult 

with the complainant in relation to managing water-related issues at the Quarry 

Site. 

7. Should any relevant water monitoring report indicate that there has been an 

exceedance of relevant criteria, the Environmental Officer will notify the EPA and 

DPE in accordance with the procedures identified. In addition, the Environmental 

Officer will continue to consult with the complainant, as required, until the issue 

is resolved and compliance has been re-established. 

All complaints will be recorded using a pro forma complaints book developed for all sites 

operated by Austral Bricks throughout NSW. 
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16. C O R R E C TI V E  AN D  P R EV E N TAT I V E  AC T I 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. 

Corrective and/or preventative actions will be assigned to relevant personnel of either Austral 

or its contractor. Actions will be communicated internally through planning meetings and 

toolbox talks and outstanding actions will be monitored for their effectiveness upon completion.  

17. I N CI DE N T R EPO R TI N G 

In the event that routine monitoring establishes that an exceedance of an environmental 

criterion was directly attributed to activities associated with the Quarry, the exceedance will be 

reported to DPE and EPA within 24 hours of identifying the exceedance. 

Within 7 days of identifying the exceedance, Austral will submit a written report with regular 

updates on the status of the additional mitigation actions to the DPE and EPA in accordance 

with the procedures identified in Section 16. In addition, a summary of all incidents will be 

included in the Annual Review. 

The Environmental Officer will be responsible for incident reporting. 

18. P U B LI C AT I O N O F M O NI TO RI N G I N F O RM AT I ON  

Austral will include a summary of all water monitoring, incident and exceedance investigation 

reports within each Annual Review which in turn will be placed on Austral’s website once 

approved by the relevant government agencies. 

The Environmental Officer will be responsible for the compilation of all relevant monitoring 

information. 
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19. P L AN  R E VI 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 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. 

The Environmental Officer will be responsible for the review of this Plan. 

20. 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. 
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AP P E N D I X  B  –  D R AF T  E R OSI O N AN D  S E DI M EN T 
C O N T R OL C HE C K LI S T  

 

New Berrima Shale Quarry 
Date: 

 

Inspected by:    

Signature:    

 
Instructions:  

 This checklist is to be completed by the Quarry Manager (or approved representative) at the 
time of making the site inspection.  

 A tick () should be placed in the applicable Yes/No box as appropriate. 

 Where an item is not applicable, the notation N/A should be placed in the Comments and 
Actions box. 

 Where a non-conformance is identified (a tick in a shaded box), a brief explanation is to be 
provided in the corresponding Comments and Actions box. 

 The completed checklist and details of any corrective actions will be placed in the project file. 

 

Weather conditions (tick appropriate box):  

Fine   Light rain   Heavy rain   Light wind   Strong wind   

Maximum 5-day rainfall depth since last inspection………………………………………… mm 

General Yes No Comments & Actions 

Is the site is in a generally tidy condition? 
 
 

   

Is all equipment, materials, etc. contained within 
work area boundary? 
 

   

Are there any obvious signs of construction-
related disturbance outside of construction 
area(s)? 

   

Is the weather station active and is data recorded 
since last inspection? 
 

   

Soil Disturbance and Erosion Control    

Have required erosion control measures been 
correctly installed and are they functional? 

Check that there are/is: 

 no gaps in silt fences/barriers 

 correct ground cover to achieve 
required C-Factors 

 any areas of disturbed land that do 
not flow to sediment basins/traps? 
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General Yes No Comments & Actions 

Are there any obvious signs of uncontrolled 
drainage leaving the site? 
 

   

Are any materials, temporary structures/works in 
drainage lines? 
 

   

Where required, are drainage outlets provided 
with energy dissipaters to minimise erosion? 
 

   

Have works been scheduled to minimise areas 
exposed at any one time? 
 

   

Are areas where activities have ceased being 
stabilised and rehabilitated? 

Are these areas being rehabilitated in a timely 
manner? (Refer to the SWMP) 

   

Is there dirt on adjacent public roads? 
 
 

   

Are diversion banks stable? 
 
 

   

Sediment Control    

Are all dirty water diversion drains functional, 
unblocked, and connected to their correct 
sediment basin (refer to the SWMP)? 

   

Are the sediment basin inlets/outlets stable? 
 
 

   

Are any sediment fences in place and intact? Do 
they conform to SD 6-8 (refer to the SWMP) 
 

   

Are all other sediment traps operational and 
below capacity? 
 

   

Stockpile Management    

Do stockpiles appear adequately maintained and 
managed (measures in place to prevent dust and 
soil run-off)? 

   

Are there separate stockpiles for different 
materials? 
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General Yes No Comments & Actions 

Are topsoil stockpiles less than 2 m in height? 
 
 

   

Are stockpiles located at least 5m from 
concentrated water flow and on slopes less than 
10%? 

   

Are there are diversion banks on the upper sides 
of stockpiles? 
 

   

Storage Maintenance    

Water Supply dams     

Are the various volume markers clearly visible? 
 
 

   

Is the top water level at or above the maximum 
permissible water storage level? 
 

   

Are the inlets and outlets stable? 
 
 

   

Are pump records being kept and up to date? 
 
 

   

Sediment Basins     

Are the volume markers clearly visible? 
 
 

   

Is the top water level at or above the maximum 
permissible water storage level? 
 

   

If yes, has it rained in the last five days? 
 
 

  The basin should be empty 

Is the sediment level above the maximum 
sediment storage level? 
 

   

If there have been any discharges since the last 
inspection, was there a rainfall event that 
exceeded 32.7 mm in any five day period? 

  The discharge was unauthorised. 
Investigate why and report as 
necessary. 

Are the inlets and outlets stable? 
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General Yes No Comments & Actions 

Are records being kept and are they up to date? 

 Pumps 
 Flocculation 

 Water Quality Parameters 

   

Onsite Wastewater    

Are there any foul odours at the treatment 
system? 
 

   

Is there any sign of concentrated runoff at the 
Ecomax mound? 
 

   

Has the active Ecomax cell been switched in the 
last 6 months? 
 

   

Air Quality    

Is dust suppression equipment readily 
accessible? 
 

   

Are there any obvious signs of dust deposition 
outside of construction area(s)? 
 

   

Is spoil evident on public roads? 
 
 

   

Are the haul roads being kept damp (if required)? 
 
 

   

Is the air quality monitoring equipment (if 
installed) operating correctly 
 

   

Has there been spraying for dust control? 
 
 

   

Is there stabilisation of stockpiles or erection of 
dust screens? 
 

   

Do trucks removing material from the site have 
their loads covered? 
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General Yes No Comments & Actions 

Waste Management and Minimisation    

Are waste receptacles accessible and clearly 
marked with regard to waste type? 
 

   

Is all recyclable material separated as per the 
waste management plan (records available)? 
 

   

Are records of the type, amounts, date, transport, 
and disposal site of waste kept in a Waste 
Management Register? 

   

 
 

 
HAZARDS IDENTIFIED 

Signed off 
and Date 

   

   

   

   

   

   

   

   

   

   

   

 

 Attached copies of any Site Instructions issued. 

 Results of the Inspection will be discussed at Site Meetings. 

 Results of the Inspections will  be discussed with the Quarry Manager (or delegate). 

 Provide a copy of this page (with “Corrective Actions Required”, including NIL Actions) to 

Head Office. If required send further copy of page once all corrective actions have been 

signed off. 

 
Quarry Manager (or delegate) for the project __________________ Signature & Date __/__/__ 

 
Acknowledged as sighted, Manufacturing Manager_______________ Signature & Date __/__/__ 
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AP P E N D I X  C  –  CO R R ES PO ND E N C E F ROM  
G OV E R NM EN T AG E N C I E S  
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