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1. INTRODUCTION

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)!. 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.

e Environmental Management Strategy. e Noise Management Plan.
e Transport Management Plan. e Landscape Management Plan.
e Air Quality Management Plan. e Aboriginal Heritage Management
Plan.
2. APPROVED ACTIVITIES AND STAGED
OPERATIONS
2.1 APPROVED ACTIVITIES

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

e Construction of visibility barriers to provide visual screening for the quarry
operations.

e Extraction and stockpiling of clay/shale from the extraction area using standard
ripping, pushing and loading techniques.

e Transportation of up to 150 000t per year of quarry products via Berrima Road
using articulated and rigid trucks not exceeding 19m in length.

L 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).

Issue Date: xx 2020
Approval Date: xx 2020 1
Review Date: in accordance with Section 17
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The relevant limitations upon the approved activities nominated in Conditions within Project
Approval 08_0212 are as follows.

e “The Proponent must not carry out any development in the extraction area below a
level of 640m AHD” PA Condition 2(6).

e “The Proponent must not extract more than 150 000 tonnes of extractive materials
from the site in any calendar year” PA Condition 2(7).

e “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

Construction & Extraction

Day 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. LEGAL AND OTHER REQUIREMENTS

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.

Issue Date: xx 2020
4 Approval Date: xx 2020
Review Date: in accordance with Section 17
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THE AUSTRAL BRICK COMPANY PTY LIMITED
New Berrima Clay/Shale Quarry — PA 08_0212

WATER MANAGEMENT PLAN
Report No. 744/30d — Approved xx 2020

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 Requirement Plan

No. a Section
3 (Soil & Water - Note) 12.3

The Proponent is required to obtain the necessary water licences for the project under the Water

Act 1912 and/or Water Management Act 2000.

3(13) The Proponent must maintain a minimum buffer distance of 515m (measured from the top of Figure 2
bank) between extraction area and Wingecarribee River.

3(14) The Proponent must ensure that all surface water discharges from the site comply with 7.4.4.3
section 120 of the POEO Act or, if an EPL has been issued regulating water discharges from 9.2
the site, the discharge limits (both volume and quality) set for the project in the EPL.

3(15) | The Proponent must ensure it has sufficient water for all stages of the project, and if 7.3
necessary, adjust the scale of quarrying operations on site to match its available supply.

3(16) |The Proponent must manage on-site sewage to the satisfaction of Council and EPA. 111

3(17) The Proponent must ensure all chemicals and/or petroleum products on site are stored in 11.1,11.2
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:

e the requirements of relevant Australian Standards; and
e 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 This
satisfaction of the Secretary. This plan must be prepared in consultation with the EPA, Water | Document
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.

In addition to the standard requirements for management plans (see condition 3 of schedule 7
5), this plan must include a:
(a) Site Water Balance that includes details of:
e sources and security of water supply, including contingency planning for future reporting 7.3
periods;
e water use on site; 7.2
e water management on site; 7.4
e reporting procedures, including comparisons of the site water balance each calendar 7.3.2
year; and
o describes the measures that will be implemented to minimise clean water use on site; 7.4.7
(b) Surface Water Management Plan, that includes: 6.3
o detailed baseline data on surface water flows and quality in the water-bodies that could '
- 9.3.11
be affected by the project;
e a detailed description of the surface water management system on site, including the: Appendix B
- clean water diversion systems; and 7.4
- erosion and sediment controls; and
- water storages;
e a plan for identifying, extracting, handling, and the long-term storage of potentially acid Not
forming material on site; Applicable
o detailed plans, including design objectives and performance criteria, for: Appendix B
- the water storage dams; and 7.4
- reinstatement of drainage lines on the rehabilitated areas of the site;
- control of water pollution from rehabilitated areas of the site;
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Table 2 (Cont’d)
Project Approval Requirements Relating to Water Management

THE AUSTRAL BRICK COMPANY PTY LIMITED
New Berrima Clay/Shale Quarry — PA 08_0212

Page 2 of 3
Cond Requirement Plan
No. a Section
3(18) * performance criteria for the following, including trigger levels for investigating any 9.2,9.4
(Cont’d) potentially adverse impacts, for the following:
- the water management system;
- surface water quality of local water ways; and
- ecosystem health of local water ways;
e performance criteria for surface water quality attributes relevant to water quality impacts 9.2,94
on biological diversity and aquatic ecological integrity, including salinity, heavy metals,
sediment load, pH, hardness and biological oxygen demand;
e aprogram to monitor 9,
- the effectiveness of the water management system; Appendix B
- surface water flows and quality in local water ways; and
- ecosystem health of local water ways;
e aplan to respond to any exceedances of the performance criteria, and mitigate and/or 12, 14, 15
offset any adverse surface water impacts of the project; and
(c) Groundwater Management Plan, which includes:
e detailed baseline data on groundwater levels, yield and quality in the area, that could be 10.1
affected by the project;
e groundwater assessment criteria, including trigger levels for investigating any potentially | 10.2, 10.3
adverse groundwater impacts;
e aprogram to monitor: 10.2
- 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;
the seepage/leachate from water storages or backfilled voids on site; and
groundwater dependent ecosystems;
e aplan to respond to any exceedances of the groundwater assessment criteria; 10.3
4(1) As soon as practicable after obtaining monitoring results showing an: 10.3
(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.
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: 3
- 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;
(c) a description of the measures that will be implemented to comply with the relevant 11
statutory requirements, limits, or performance measures/criteria;
(d) a program to monitor and report on the:
- impacts and environmental performance of the project; and 9.3
- effectiveness of any management measures (see (c) above); 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 | 8.2.3, 12,
of the project over time; 17
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Table 2 (Cont’d)

Project Approval Requirements Relating to Water Management

WATER MANAGEMENT PLAN
Report No. 744/30d — Approved xx 2020

Page 3 of 3
Cond Requirement Plan
No. a Section
5(3) (9) a protocol for managing and reporting any: 12, 13,
(Cont'd) - incidents; 14,15
- complaints;
- non-compliances with statutory requirements; and
- exceedances of the impact assessment criteria and/or performance criteria; and
(h) a protocol for periodic review of the plan. 17
Note: The Secretary may waive some of these requirements if they are unnecessary or
unwarranted for particular management plans.
5(7) The Proponent must notify, at the earliest opportunity, the Secretary and any other relevant 15
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.
5(8) The Proponent must provide regular reporting on the environmental performance of the 16
project on its website, in accordance with the reporting arrangements in any plans or
programs approved under the conditions of this approval.
Table 3
Statement of Commitments Relating to Water Management
Commitment
Desired Plan
Outcome Action Timing Section
Minimisation of |4.1 Ensure early and progressive revegetation of amenity Ongoing. 8.2.11
potential impacts bunds and rehabilitation of completed extraction areas.
on surface water | 4 5 yse of any water sourced from the sedimentation basins As required. Not
quality and for dust suppression within the upslope catchment of a Applicable
i)ucgﬁ’ly of the sedimentation basin.
watercourse 4.3 Install sediment control fencing around the amenity bunds As required. Appendix B
system under construction and other areas of exposed soil until
particularly the vegetation has been established.
Wingecarribee |4.4 Construct and operate various surface water management During the Appendix B
River. controls such as diversion structures and sedimentation construction
basins in accordance with the Water Management Plan. periods.
4.5 Armour potential scour points (e.g. channel inlets / outlets During the 8.2.1.2
and bends) with rock. construction
periods.
4.6 Inspect diversion structures monthly and within 24 hours Ongoing 8.2.2

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.

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 Requirement Plan
No. q 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.
Water and Land
EPA | Type of Monitoring & Discharge . .
No. Point Location Description 93
4 Water Quality Monitoring South west of the quarry void and labelled WS4 on map titled "EPL
Discharge to waters Monitoring Locations" dated August 2019 (DOC19/862266)
5 Water Quality Monitoring North of the quarry void and labelled WS5b on map titled "EPL Monitoring
Discharge to waters Locations" dated August 2019 (DOC19/862266).
L1.1 |Except as provided in any other condition of this licence, the licensee must comply with 92 94
section 120 of the Protection of the Environment Operations Act 1997. e
L2.4 |Water and/or Land Concentration Limits (Points 4,5)
Pollutant Units of Measure 100t percentile concentration limit
Oil and Grease Visible Nil visible 7.45
pH pH 6.5-8.5
Total Suspended Solids Milligrams per litre 50
M2.3 |Water and/or Land Monitoring Requirements (Points 4,5)
Pollutant Units of Measure Frequency Sampling Method
Oil and Grease Visible Inspection 9.3
pH pH Bie;l(l:yhgrgr;}ng Grab sample
Total Suspended Solids Milligrams per litre Grab sample
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 | Ensure adequate resources are available to enable implementation of the WMP.
Manager

Raw Materials & Accountable for the overall environmental performance of the Quarry operations,
Mining Manager 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 & Manage the implementation of the following components of this WMP.
Environmental
Coordinator

also referred to as the . . . . .
(Site Environmental Evaluation of compliance as outlined in Section 12 and related follow-up

Manager in actions.
Appendix B) e Complaints handling and response as outlined in Section 13.

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

¢ Incident reporting as outlined in Section 15.

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

e Review of this WMP as outlined in Section 17.

e Conduct environmental component of site induction for all employees and
contractors — see Section 5.

All personnel e Ensure training and awareness induction has been undertaken.
e Compliance with this WMP.

*Or equivalent position delegated these responsibilities.

5. COMPETENCE TRAINING AND AWARENESS

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. EXISTING DRAINAGE, CATCHMENTS AND
DAMS
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.

Issue Date: xx 2020
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REFERENCE
Property Boundary (Offset for Clarity) =========== Catchment Boundary
Quarry Site Boundary A  Catchment Identifier
— A Approved Limit of Extraction & (WS6) Water Monitoring Location (and Reference No.)
670—— Contour (mAHD)(Interval=0.5m) @ STK22 Groundwater Monitoring Location
Watercourse/Drainage Line © 2 Existing Dam (and Reference No.)
279 Proposed Dam (and Reference No.)
SCALE 1:10 000 (A4) Figure 4
100 0 100 200 300 400  500m PROJECT SITE MAJOR CATCHMENTS
o e e e —
Base Photograph Source: Nearmap - 20 January 2020 AND WATER SAMPLE LOCATIONS
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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 (m?) | 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 9,610 124

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.

o WS2 represents the upstream Wingecarribee River monitoring location and WS8
represents the downstream location,

Issue Date: xx 2020
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e 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.

e WS4 is located within an ephemeral drainage line in the southern part of the
Quarry Site which reports to Stony Creek.

e 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 form 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.

e 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.

e 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 102uS/cm to 330uS/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.

e 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 215uS/cm to 970uS/cm, 2mg/L to 380mg/L and 0.6NTU
to 180NTU and is likely reflective of agricultural and industrial activities further
upstream.

e 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 120uS/cm and 135uS/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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Table 7
Results of Water Quality Testing (2017 to 2019)

ws1 ws2 ws3 Ws4 WS5 wse | ws7 Ws8

Parameter Units [ Min | Max | Min | Max | Min | Max MinlMax Min | Max MinlMax Min|Max| Min | Max
Median Median Median Median Median Median | Median Median

pH 77 1 77 [ 66 ] 78 | 68 | 80 64 | 6.7 70 | 7.7
7.7 7.2 7.2 6.6 7.3

EC us/em | 393 | 393 | 102 | 330 [ 215 | 970 120 | 135 125 | 325
393 250.0 490.0 128 242.5

Sodium mg/L | 269 ] 26.9 | 10.0 | 39.0 | 10.0 | 80.0 17.0 | 18.0 12.0 | 37.0
26.9 25.0 28.0 17.5 23.0

Potassium mg/l [ 271271 [ 12 | 86 [ 1.8 | 260 21 | 48 21 | 86
27.1 5.8 6.9 3.5 5.7

Calcium mg/L | 136 ] 136 | 36 | 190 [ 240 | 920 39 | 46 50 | 220
13.6 15.0 62.0 43 15.0

Magnesium mg/t | 79 ] 79| 23 [110] 57 | 280 23 | 28 27 | 94
7.9 6.0 9.5 2.6 6.0

Chloride mg/L | 60 | 60 | 15 | 48 | 29 | 195 35 | 37 18 | 50
60 34.0 51.0 36 335

Sulfate mg/L 2 | 2 2 | 82| 3 [ 28 o] o 4 | &
2 27.0 28.0 <LOR 26.0

Bicarbonate mg/L | NT [ NT | 20 | 77 [ 17 | 280 NS 12 | 2 NS NS 30 [ 79
NT 55.0 190.0 17 54.5

Phosphate mg/L | NT [ NT [ 01 ] 03 [ o01] 13 01 | 01 03 | 03
NT 0.2 03 0.1 03

Fluoride mg/L | NT] NT ] o01] 127 ] 01] 03 00 | 00 01 | 04
NT 0.2 0.2 <LOR 0.2

Nitrate mg/L | NT [ NT [ 01 ] 46| 01] a7 00 | 00 01 | 44
NT 16 0.4 <LOR 16

Total Ammonia [mg/L | NT | NT [ 00 | 16 [ 01 | 33 03 | 03 01 | 02
NT 0.2 03 03 0.1

TKN mg/L | 73] 73] 02 ]38 ] 04170 15 | 17 01 | 24
7.3 13 1.8 16 1.2

Total Phosphorus [mg/L | 02 | 02 [ 00 [ 05 [ 00 | 16 02 | 08 00 | 02
0.2 0.1 0.4 05 0.1

TSS mg/L | 32 ] 32 ] 3 [ 7] 2 ]3% 61 | 290 4 | 250
32 14.0 29.0 176 11.0

Turbidity NTU NT | NT [ 53 [ 75.0 [ 06 [180.0 80.0 | 180.0 35 | 700
NT 18.0 10.0 130.0 12.0

NS =No Sample

6.4

NT = Not Tested

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.
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7. SITE WATER BALANCE
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:
e staff requirements and ablutions;
e dust suppression; and

e 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 800m? of
internal roads will need dust suppression. On dry days, the required water application rates are
expected to be 1L/m?/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
Establish|Operation | Establish |Operation
(Stages | (Stages | (Stages | (Stages Final Capacity
No.| 1-4) 1-4) 5-7) 5-7) Landform (ML)~ Management
1 Dirty Clean Clean Clean Clean Existing |[Sediment Basin during Stage 1
1.4ML establishment.
No management or use when clean.
2 Dirty Dirty Dirty Dirty Clean | Increased to |Sediment basin throughout all
1.8ML operations.
3a Dirty NA NA NA NA Existing |[Sediment basin during Stage 1
(removed) | (removed) |(removed)| (removed) 4.4ML establishment then decommissioned
and replaced with 3b as extraction
continues.
3b NA Dirty Dirty Dirty NA 1.2ML Quarry Sump for Stages 2-4.
(removed)
4 Dirty Clean Dirty Clean Clean | Increased to |Sediment basin during both
1.4ML establishment stages.
No management when clean.
5 Dirty Dirty Dirty Dirty NA Increased to |Sediment basin throughout all
(removed) 5.4ML operations.
6 Clean Clean Clean Clean Clean 2.5ML Not related to the Quarry Site
operations.
7 Dam 7 will capture clean water that
NA NA NA cannot be passively diverted around
Clean* Clean 8.65ML  |the extraction area. It will be pumped
(removed) |(removed)| (removed) .
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.
NA NA Dirty NA NA 0.64ML  |Sediment basin during Stage 5-7
9 . e
(removed) establishment then decommissioned.
10 Dirty NA NA NA NA 0.23ML  |Sediment basin during Stage 1-4
(removed) establishment then decommissioned.
Dirty NA NA NA NA 0.26ML  |Sediment basin during Stage 1-4
11 - -
(removed) 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
7.4.21 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.

7.4.2.2 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:

e the property’s geographical location; and
e 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" 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:

e 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.

e 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 disturbed?. 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 0.0n 1.8
Dam 4 1.4 1.0
Dam 6 25 25
Dam 8 0.0n 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
7.4.3.1 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.

e Establishment of Stages 1 — 4 (site access roads, southern part of the extraction
area and construction of the visibility barriers).

e Operation of Stages 1 — 4.
e Establishment of Stages 5 — 7 (northern part of the extraction area).

e 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

Issue Date: xx 2020
24 Approval Date: xx 2020
Review Date: in accordance with Section 19



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED
Report No. 744/30d — Approved xx 2020 New Berrima Clay/Shale Quarry — PA 08_0212

REFERENCE
s Property Boundary
s Quarry Site Boundary
b Proposed Limit of Extraction
Contour {m AHDllInterval = 1m}
" Drainage Line
~ Clean Dam / Water Storage
(and Reference No.|
. Dirty Water Dam/Quarry Sump
(and Reference No.|
== == Unsealed Road / Track
w— e ACCRSS Road
=== Visibility Barrier
Tree Screen
wem = mem Catchment Boundary
Catchment
= Clean Water
= Dirty Water
= === (lean Water Diversion Drain
— —-— Dirty Water Diversion Drain
Surplus Overburden Stockpile
Area

50 0 50 100 150  wes Stage Boundary
Ll Level Spreader (SD 5-6)
PR OPERATION STAGES 1-4
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Except Dam 2, all sediment basins are sized to capture the 5-day, 85" 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 95" 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.

7.4.3.2 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

7.4.51 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).

7.45.2 Wet Weather Discharges from Sediment Basins

Most sediment basins within the Quarry Site are designed for a 5-day, 85" percentile rainfall
depth which is 36.2mm?3. 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.

7453 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.

% Dam 2 is designed for the 95™ 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.

7454 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. EROSION AND SEDIMENT CONTROL PLAN

8.1 SOURCES OF EROSION, SEDIMENTATION AND POLLUTION

8.1.1 Sources of Erosion and Sedimentation

8.1.1.1 Establishment Stages

During the establishment stages soils will be exposed to erosion when building the following.
e The visibility barriers
e The access and haul road(s)
e The temporary haul route.
e The sediment basins
e The extraction area

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

8.1.1.2 Operational Stages

During the operational stages soils will be exposed to erosion in:
e The Surplus Overburden Stockpile Area; and

e 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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8.2.1.1 Erosion Control

Rapid rehabilitation of disturbed areas is the most effective form of erosion control
(Landcom, 2004). As such, the following apply.

e Bare soil will be stabilised using soil binders/hydromulch or similar with a target
of achieving a C-factor (runoff coefficient) of 0.15* 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.

e 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.

e 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.

e 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.

e 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.

8.21.2 Sediment Control

The primary measure for sediment control will be the Sediment Basins (Section 7.4.2). Most
are designed to capture the 85" percentile rainfall, 5-day rainfall depth which is 36.2mm®.
Dam 2 is designed for the 5-day, 95" 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.

e The design of the sediment basins will include an emergency spillway designed to
safely convey the 100-year ARI flow (DECC, 2008).

e 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 zone®

4 Equivalent to about 50% ground cover
5 Note: if it continues to rain after five days the 5-day period is re-set
& An automated water level system may be utilised to determine this.
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e 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.

e 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.

e 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.

8.2.1.3 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:

e 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 zone’; 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.

e Necessary repairs to sediment basins or erosion and sediment controls would be
undertaken as soon as practicable.

" This may be measured automatically using water level sensors.

Issue Date: xx 2020
34 Approval Date: xx 2020
Review Date: in accordance with Section 19



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED
Report No. 744/30d — Approved xx 2020 New Berrima Clay/Shale Quarry — PA 08_0212

e The management procedures for the sedimentation basins will be regularly
reviewed to ensure ongoing efficient operation and protection of downstream
water quality.

e 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. SURFACE WATER MONITORING PROGRAM
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:

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

e 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.

e pH = 6.5t085
e Total Suspended Solids = <50mg/L®
e 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

9.3.11 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.

9.3.1.2 During Establishment Stages

During the establishment stages, water quality will be measured:

e at all sediment basins (following their construction) prior to any required
conditional discharge (Section 7.4.4.3 and Table 11); and

e 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 together
with any other analytes considered relevant from the results of the baseline monitoring.
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 relate to the nature of the clay/shale where limited
opportunities exist for the clay/shale to influence water quality. As such, these parameters are
considered the most appropriate for determining any impact from the Quarry upon water quality
and subsequently aquatic ecological integrity. Should compliance be achieved with these
parameters, monitoring of additional parameters is not warranted.
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Table 11
Water Quality Parameters for all Water Quality Monitoring Locations
pH

Electrical Conductivity
Total suspended solids (TSS)
Turbidity®
Visible Oil and Grease

9.31.3 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
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.

% 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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10. GROUNDWATER MANAGEMENT
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.

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.

e 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).

e 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).
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e STK22 — Single piezometer east of the extraction area. Water bearing zone
656.8m AHD to 633.5m AHD (hole termination).

e 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.

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.

e Standing Water Level (m AHD)
° pH

e Electrical Conductivity
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Table 12
Key Baseline Groundwater Quality Parameters — 24 October 2019
Location / Parameter | stkeos | sTkeoD 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 (uS/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
e Major Cations
— Sodium — Magnesium
— Calcium — Potassium

e Major Anions

— Chloride

— Sulfate

e lron

e Aluminium
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e Total Phosphorous

e 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 2
Trigger Level Alert Level | Action Response
Groundwater Levels
Groundwater levels No action required Nil.
remain within 1m of
Green
recorded levels over
the past 6 months.
Groundwater level Conduct investigation: |e Review records of any groundwater inflows and
trends indicate a Review and assess confirm calculated sump water volumes and rainfall
continuing decline in monitoring results and records to confirm whether undetected inflows may
drawdown levels relevant activities have occurred.
exceeding 1m over a within and surrounding e Review trends in water levels over time and
6 month period (or the Quarr ine if there is likel link
shorter) Amb y. determlne_l _t.ere is likely a causal link to Qua_rry-
' mber related activities or any other known surrounding
activities.
e Establish links (if any) between water levels and
climatic conditions (e.g. rainfall).
¢ Determine the need for an additional ‘non-routine’
groundwater level monitoring.
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Table 13 (Cont’d)
Groundwater Tigger Action Response Plan

Page 2 of 2

Trigger Level Alert Level | Action

‘ Response

Groundwater Levels (Cont’d)

Adjoining property
owner reports impact
upon their
groundwater supply.

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

As above plus:

e 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).

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 No action required Nil.
. Green
inflows.
Minor groundwater Conduct investigation: |e Review inflow observations and calculations to
illfé?\xvl_s/ recorded Review and assess ensure correct methodology.
( year) . monitoring results and | e Review inflow rate compared to depth of extraction
current and available hydrogeological information.
Amber | hydrogeological . . .
information. e Engage hydrogeological expert, if _requwed, to
prepare a conceptual hydrogeological model and
further assess likely future groundwater inflows.
e Seek necessary water licencing.
Moderate or greater Report as an incident | e Cease extraction below the depth of the current
inflows recorded and submit formal floor of extraction.
(>2MLlyear) report to DPIE and . .
WITHOUT NRAR and in e Engage hydrogeological e>_(pert to undertake review
) . and any necessary modelling.
appropriate water accordance with the
licencing being held. incident response ¢ Obtain required water licencing.
process outlined within
the Environmental
Management Strategy.
Groundwater Quality

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

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

Conduct investigation:

Amber | Review and assess
monitoring results and
relevant activities
within and surrounding

the Quarry.

e 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).
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11. MITIGATION MEASURES
111 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.

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. EVALUATION OF COMPLIANCE

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.
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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. COMPLAINTS HANDLING AND RESPONSE

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. CORRECTIVE AND PREVENTATIVE ACTIONS

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:

e whether the exceedance of the criteria was directly related to a source associated
with the Quarry or if environmental factors contributed to the exceedance;

e the primary cause of the exceedance;
e any contributing factors which led to the exceedance;
o whether appropriate controls were implemented to prevent the exceedance; and

e corrective and preventative measures that may be implemented to prevent a
recurrence of the exceedance.

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.
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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 areal.

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.

15. INCIDENT REPORTING

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)).
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16. PUBLICATION OF MONITORING INFORMATION

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. PLAN REVIEW

In accordance with PA Condition 5(5), this Water Management Plan will be reviewed and, if
required, revised within 3 months of:

e the submission of an Annual Review under PA Condition 5(4);
e the submission of an incident report under PA Condition 5(7);

e the submission of an independent environmental audit report under
PA Condition 5(9);

e any modification to the conditions of PA08 0212; and

e 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. REFERENCES

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.

RW. 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 Al.

Table Al
Coverage of Consultation Comments — WMP
Page 1 of 3

Agency Comment Coverage
Water NSW WaterNSW reviewed the first draft of the No further changes.
16/02/18 WMP in 2016 and found that it to be

comprehensive in addressing the water

related conditions in the development

consent very well.
Department of| Surface water monitoring schedules need | There have been no changes to the

Industry - Water
22 March 2018

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

approved operations or other reasons for
the status of this issue to have changed nor
has Dol Water justified their change in
position.

Refer to responses to Dol 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 Dol 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 Dol 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 Dol 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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Table Al (Cont’d)

THE AUSTRAL BRICK COMPANY PTY LIMITED

New Berrima Clay/Shale Quarry — PA 08_0212

Coverage of Consultation Comments — WMP

Page 2 of 3

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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Table Al (Cont’d)
Coverage of Consultation Comments — WMP

Page 3 of 3

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.
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Scott Hollamby

From: Ravi Sundaram <ravisundaram@waternsw.com.au>

Sent: Friday, 16 February 2018 12:36 PM

To: Scott Hollamby

Cc Peter Dupen

Subject: RE: 744: New Berrima Clay/Shale Quarry - Updated Water Management Plan
Hi Scott

WaterNSW appreciates the opportunity to comment on the second version of the WMP updated to address water
related conditions of Modification 2 of PAO8_0212 approved on 6 July 2017. Key elements of the Mod 2 proposal
relevant to water management include the construction of a new bridge over Stony Creek and the realignment of
the western access road. 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. Table 2 of the
updated WMP summarises these project approval conditions related to water management and where in the
document it has been addressed. The updated WMP indicates that the proposed site clean and dirty water
management and soil and water management controls at various stages of quarry construction and operation have
been designed in accordance with the best management practice (i.e. the Blue Book) and will be adequate in
ensuring there is a neutral or beneficial effect on receiving water quality. There is also a sufficient buffer of over 700
m between the quarry site and the Wingecarribee River.

WaterNSW would appreciate receiving a copy of the quarry’s annual review report when available.
Regards.

Ravi

Dr Ravi Sundaram

Mining Catchment Specialist
WaterNSW

Level 14 169 Macquarie Street
PO Box 398

Parramatta, NSW 2124
www.waternsw.com.au

p.: +61 2 9865 2507
m.: +61 428 226 152/ +61 451 510 194
email: Ravi.Sundaram@waternsw.com.au

From: Peter Dupen

Sent: Monday, 5 February 2018 8:46 AM

To: Ravi Sundaram

Subject: FW: 744: New Berrima Clay/Shale Quarry - Updated Water Management Plan

Could you please respond to Lisa on filing this?

Pete Dupen
Mining Manager
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WoaterNSW
™~

Level 14, 169 Macouarie Street
Parramatta MW 2140

P: 9865 2509 M: 0438 7259 164
eter.dupeniiwat ernsw. coim au

iy b PV S0 D 21

From: Lisa Mitchell

Sent: Monday, 5 February 2018 5:45 AM

To: Peter Dupen

Subject: Fyw: 744: Mew Berrima Clay/Shale Quarry - Updated Water Management Plan
Marning

Onefor your tearm, let me know what AREK fileis mast relevant.

Chesrs

Lisa Mitchell
Business Support Officer, Land & Catchment

WoaterNSW
™

T. 02 9865 2514
i W ETB I S C O AL

From : Scott Hollamby [mailtio:scott@rwoorkery.com

Sent: Thursday, 1 February 2018 7:24 P

To: Environmental Assessments

Cc: Peter YoungWhitfordi® australbricks com.au; Cassandra, Steppacher@australbricks.com.au ; Matthew \Wall;
Cameron.McCormick@brickworks. corm.au

Subject: 744: New Berrima Clay/Shale Quarry - Updated Water Management Plan

Dear Sir /Madam,
Flease find attached letter and Water Management Plan for the Mew Berrima Clay,/Shale Quarry,
Kind regards

Scott Hollamby
Senior Environmental Consultant
Mokbile: 0437 358 5711

RW Corkery & Co Pty Limited ol | ocal Government
Geological and Ervironmental Consuftants ‘ PROCUREMENST

APPROVED CONTRACTOR

Brooklyn Qrange Brishane

Level 1, 12 Dangar Road A2 Hill Street Suite 5, Building 3,

PO Box 2349 ORAMGE MSW 2800 Pine Rivers Office Park
z
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. .“ 4
;%“Tk Department
covemmenr | OF INdustry

QOur ref: OUT18/4901
RW Corkery and Co

Email: scott@rwcorkery.com

Dear Mr Hollamby,
Berrima Clay/Shale Quarry — Water Management Plan

| refer to your email dated 1 February 2018 requesting comments on the Water Management
Plan for Berrima Clay/Shale Quarry. Department of Industry (Dol) Water has reviewed the
Water Management Plan and provides the following comments.

The revised Water Management Plan appears reasonable in most respects, however a
number of non-compliances with the conditions of approval remain. In addition, amendments
required by the then DPI Water to clarify errors within the plan have not heen made. An
appreciation of the water management legislation and policy applying to the extractive
industry operation (as a deemed aquifer interference activity) also needs to be demonstrated
within the plan.

The plan lacks reasonable mitigation measures and contingency response actions, relying
significantly only on a review of the causes of exceedances in surface water monitoring and
reporting of the incident if it is found to be caused by the quarrying activity. This is not
adequate for a robust and meaningful water management plan intended to support the
development of an aquifer interference activity with transparent environmental credentials
located within the Sydney Drinking Water Catchment.

Notwithstanding the assertions of excessive monitoring for water-related impacts previously
documented by the consultant in their correspondence dated 6 May 2016, the proponent
needs to either comply with the conditions of approval as they are written or seek a
modification of the consent to remedy the non-compliance issues. Furthermore, future
versions of the Water Management Plan need to recognise the NSW Aquifer Interference
Policy requirements attendant on extractive industry operations in demonstrating the level of
their impact on water sources and ecosystems.

Recommendations

Prior to approval of the revised Water Management Plan:

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

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

Level 11, 10 Valentine Avenue, Parramatta | PO Box 3720 Parramatta NSW 2124
t (02) 8281 7777 | f(02) 8838 7554 | www.water.nsw.gov.au
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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.

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.

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

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

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

In considering the amount of water to be taken by the project and the requirement for
licensing, the proponent should note that it is a legal requirement for an authorisation to be
obtained for the pumping of groundwater during dewatering unless an exemption applies.

The assessment of such volumetric take has to consider the potential interaction with both
intermittent and permanent groundwater systems present beneath the subject site.

A Dol Water hydrogeologist will be made available should a meeting to discuss the
recommendations be required.

Please contact water.referrals@dpi.nsw.gov.au if you have further enquiries regarding this
matter.

Yours sincerely,

\ ’2 E

| P— )]
e

Irene Zinger
Manager Regulatory Operations — Metro

Lands and Water
Department of Industry

WATER MANAGEMENT PLAN
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. .“ 4
;%“Tk Department
covemmenr | OF INdustry

QOur ref: OUT18/4901
RW Corkery and Co

Email: scott@rwcorkery.com

Dear Mr Hollamby,
Berrima Clay/Shale Quarry — Water Management Plan

| refer to your email dated 1 February 2018 requesting comments on the Water Management
Plan for Berrima Clay/Shale Quarry. Department of Industry (Dol) Water has reviewed the
Water Management Plan and provides the following comments.

The revised Water Management Plan appears reasonable in most respects, however a
number of non-compliances with the conditions of approval remain. In addition, amendments
required by the then DPI Water to clarify errors within the plan have not heen made. An
appreciation of the water management legislation and policy applying to the extractive
industry operation (as a deemed aquifer interference activity) also needs to be demonstrated
within the plan.

The plan lacks reasonable mitigation measures and contingency response actions, relying
significantly only on a review of the causes of exceedances in surface water monitoring and
reporting of the incident if it is found to be caused by the quarrying activity. This is not
adequate for a robust and meaningful water management plan intended to support the
development of an aquifer interference activity with transparent environmental credentials
located within the Sydney Drinking Water Catchment.

Notwithstanding the assertions of excessive monitoring for water-related impacts previously
documented by the consultant in their correspondence dated 6 May 2016, the proponent
needs to either comply with the conditions of approval as they are written or seek a
modification of the consent to remedy the non-compliance issues. Furthermore, future
versions of the Water Management Plan need to recognise the NSW Aquifer Interference
Policy requirements attendant on extractive industry operations in demonstrating the level of
their impact on water sources and ecosystems.

Recommendations

Prior to approval of the revised Water Management Plan:

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

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

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.

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

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

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

In considering the amount of water to be taken by the project and the requirement for
licensing, the proponent should note that it is a legal requirement for an authorisation to be
obtained for the pumping of groundwater during dewatering unless an exemption applies.

The assessment of such volumetric take has to consider the potential interaction with both
intermittent and permanent groundwater systems present beneath the subject site.

A Dol Water hydrogeologist will be made available should a meeting to discuss the
recommendations be required.

Please contact water.referrals@dpi.nsw.gov.au if you have further enquiries regarding this
matter.

Yours sincerely,

\ ’2 E

| P— )]
e

Irene Zinger
Manager Regulatory Operations — Metro

Lands and Water
Department of Industry
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Water
COPY: Lauren Evans (DPE) REFERENCE: 744

Austral Bricks

NO. OF PAGES (including attachments):  Many
SUBJECT: New Berrima Clay/Shale Quarry Water Management Plan — Response to Department of
Industry Water Comments

I:I Confidential . Please Reply . For Follow-up I:l Urgent I:l For your information

MESSAGE:

Dear Irene,

Please see below a series of responses to the Department’s comments provided for the New Berrima Clay /
Shale Quarry Water Management Plan together with the updated Water Management (insertions have been
retained as red text). Please also see attached a groundwater monitoring review completed by Jacobs.

We look forward to the Department’s confirmation of the proposed groundwater monitoring approach and
acceptance of the revised Water Management Plan.

If the Department has any further queries, we encourage the Department to first contact myself by phone
(07 3205 5400) to discuss these.

Kind regards
Scott Hollamby
Senior Environmental Consultant

Attached: Jacobs Groundwater Monitoring Review
Updated Water Management Plan

Response to Dol Water Comments on 2018 Water Management Plan

1. 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.

In addition to the above comment, the following comment was also included in the Department’s letter.

“Notwithstonding the assertions of excessive monitoring for water-related impacts previously documented by
the consultant in their correspondence dated 6 May 2016, the proponent needs to either comply with the
conditions of approval as they are written or seek a modification of the consent to remedy the non-
compliance issues.”
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As the Department is clearly aware, this issue was raised and responded to previously. Furthermore, the
Water Management Plan is already approved and the updated plan does not seck to change the surface water
monitoring. The (then) DPT Water response to the 6 May 2016 response was “This is a matter for DP&E
consideration given that this is a condition of the development consent”. There have been no changes to the
approved operations or other reasons for the status of this issue to have changed nor has Dol Water justified
their change in position. Therefore, it is respectfully asserted that no change to the surface water monitoring
is required.

2. 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(h) of Schedule 3.

Additional contingency response measures have been included in Section 14 for completeness. Section 12
relates to the evaluation of compliance and Section 15 relates to incident reporting. These are not the
appropriate sections to outline mitigation measures. The Department is also referred to Section 8.2.2 which
outlines erosion and sediment control monitoring which will be undertaken at least monthly and also
following certain rain events. This will provide a regular check of the erosion and sediment control measures
(which are the primary measures required to mitigate potential impacts upon water quality) and is by no
means a “simplistic review of causes and reporting incidents’. Proactive and preventative measures are
outlined in detail in Section 8 and Appendix A of the Water Management Plan. Please refer to responses to
items 4 and 3 below for further commentary on these matters.

3. 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.

The Department is referred to Condition 18A of Schedule 3 (as referenced in Section 10.2) which requires the
installation of groundwater monitoring bores prior to extraction exceeding a depth of 660m AHD. As such,
the requirement for groundwater monitoring is not yet required. Notwithstanding, Austral has commissioned
hydrogeologists with Jacobs to complete a review and recommend an appropriate groundwater monitoring
approach. A copy of this review is attached for the Department’s review and acceptance. Should this
approach be accepted, Section 10.2 of the Water Management Plan will be updated to reflect this approach
(as already noted in Section 10.2).

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

It is noted that Condition 3(c) of Schedule 5 states the following.

“a description of the measures that would be implemented to comply with the relevant statutory
requirements, limits, or performance measures/criteria.”

Section 3 outlines the relevant statutory requirements, Section 9.4 outlines the relevant triggers and
Section 11 does in fact outline the measures that would be implemented (notably the sequence of these
sections provides a logical progression and breakdown of these topics). Additional text has been added to
Section 11 to make this clear. It is noted that the principal risk to water quality resulting from the Quarry is
sediment. The Erosion and Sediment Control Plan (refer to Section 8 and Appendix A), as referenced in the
mitigation measures, is an extremely comprehensive plan. Therefore, the Department’s assertion that “the
plan lacks reasonable mitigation measures..” is not understood. Austral considers that the mitigation
measures included are in fact best practice for the nature and scale of operations and are certainly not lacking.

5. 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.

IF THIS TRANSMISSION HAS BEEN SENT TO YOU BY MISTAKE:
“The content of this i sensitive. Any use is expressty profibited. 1 you have received this Email in ermor please notify the sender and delete the Email
Email may be cormupted or interfered with. &w Cakery & Ca Plv Limited cannot. grarantee that the message you receive is the same as that which was sent. At the discretion of R W. Corkery & Ca_ Pty Limited we may send a paper
capy for confimation. In the event of any diserepancy between paper and electrenic versians, the paper versian is to take precedence.

I\Jobs 531 to 100017 44\Reportsi74423 Management Plans_2018\Letters\74423 E 20181121 _Dol Water.docx

Issue Date: xx 2020
60 Approval Date: xx 2020
Review Date: in accordance with Section 19



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED
Report No. 744/30d — Approved xx 2020 New Berrima Clay/Shale Quarry — PA 08_0212

t :—>R.W. CORKERY & CO. PTY. LIMITED
28 November 2018 Page 3

6. 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.
7. 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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SUBJECT: New Berrima Clay/Shale Quarry Water Management Plan — Additional Clarification

I:' Confidential - Please Reply . For Follow-up I:l Urgent I:I For your information

MESSAGE:

Dear Irene,

Following discussions with the Department of Planning and Environment, we are writing to provide
additional clarification regarding the water quality monitoring for the New Berrima Clay / Shale Quarry
(Item 1 of the Dol Water comments).

The original Environmental Assessment (RWC, 2010) did not include any commitment to monitoring
ecological integrity, heavy metals, hardness, biological oxygen demand ectc. Section 5.2.3.2 of the
Environmental Assessment states “The greatest risk to water quality attributable to the proposed quarry is
the flow of sediment-laden runaff fo the Wingecarribee River”. It is noteworthy that during the exhibition and
response to submission stages no government agencies, including the then NSW Office of Water and Sydney
Catchment Authority, raised concerns regarding these items or suggested that monitoring for these matters
was required.

The Sydney Catchment Authority did require that the baseline water quality monitoring program provide for
a greater duration of data collection and requested that turbidity be included as an additional parameter to
those outlined within the Environmental Assessment. Turbidity has been included in the Water Management
Plan and 18 months of baseline water quality data has been collected to date.

In short, it appears that the inclusion of these matters in Schedule 3, Condition 18 occurred as a result the use
of ‘standard’ conditions at that time. During the review and approval of the original Water Management Plan
consideration has clearly been given to what is an appropriate water quality monitoring program and the
Water Management Plan approved with the parameters and program as currently presented. For completeness
/ clarity we have made some minor additional updates to the Water Management Plan, including the addition
of Section 7.4.1 Pollution Risks. These updates have been made in blue text (in addition to the red text in the
version provided to you on 28 November 2018) to assist in review.

It would be greatly appreciated if the Department could provide a response to the updated Water Management
Plan and previously provided approach to groundwater monitoring by 17 December 2018.
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If vou would like to discuss any matter relating to the above, please don’t hesitate to contact me.

Kind regards
Scott Hollamby
Senior Environmental Consultant

Attached: Updated Water Management Plan
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Scott Hollamby 0UT19/2442
Senior Environmental Consultant

RW Corkery and Co Pty Limited

Level 1, 12 Dangar Road

PO Box 239

BROOKLYN NSW 2083

via email: scott@nwcorkery.com

Dear Mr Hollamby,

RE: New Berrima Quarry — Review of Updated Water Management Plan and
Groundwater Monitoring Approach

Thank you for providing the Department of Industry — Water (Dol Water) and the Natural
Resources Access Regulator (NRAR) the opportunity to provide comment on the Water
Management Plan (WMP) for the New Berrima Quarry.

A number of shortfalls remain in the current version of the WMP which remains currently
non-compliant with approval conditions. The proponent must undertake the following prior to
submission to the Department of Planning and Environment (DP&E) for their approval:

« Assess the project in terms of the NSW Aquifer Interference Guidelines (2012) (AIP);

+ Include a geological and hydrogeological conceptual model in the above
assessment;

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

* Include in the updated WMP a stated and appropriate groundwater trigger action
response plan; and

e 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 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.
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NRAR notes that there is potential for passive take of water from the overlying sandstone
(Groundwater) and also from the Wingecarribee River along fractures into the pit once the
quarry is developed below the river. The Proponent is required to ensure it obtains the
necessary water licences for the project under the Water Act 1912 and/or Water
Management Act 2000. All take of water, including passive take, resulting from the
modification must be licenced unless subject to an exemption.

Attachment A provides further detail on the issues requiring attention by the proponent.

A hydrogeologist can be made available if you wish to discuss any of the issues raised
above.

Please contact Ryan Shepherd, Water Regulation Officer (Newcastle) on (02) 4904 2650 or
ryan.shepherd@nrar.nsw.gov.au if you have further enquiries regarding this matter.

Yours sincerely,

Alison Collaros

Manager, Licensing and Approvals (East)

Natural Resources Access Regulator

Department of Industry, Lands and VWater Division
25/2/2019
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ATTACHMENT A

Further Detail on Issues with current Water Management Plan

General

Insufficient data has been provided to support the position that there would be no
groundwater inflow in the quarry, nor surface water induced flows. Dol note that the
quarry floor is expected to be eight metres below Wingecarribee River. Induced flows
through fractures have a potential to increase overtime and can result in impacts and
licencing issues.

The proposed groundwater monitoring network is not sufficient to allow for triangulation
and groundwater flow direction characterisation.

Water quality monitoring did not follow the requirements of the conditions of approvals.
Iron flocculation in local waterways is always of considerable concern.

No Trigger Action Response Plan (TARP) has been included and the WMP that
“assessment criteria is "not yet applicable". This approach is not acceptable. Dol Water
emphasise that this relates to having baseline data, baseline data analysis, defined
assessment criteria and hence leads to proposed actions to prevent or mitigate any
potential exceedances. Further, the NSW AIP guidelines supply broad groundwater
assessment criteria, combined with ANZECC guidelines, trigger criteria plus an action
and response plan can be developed for initial oversight planning.

Groundwater and Surface Water Inflows

66

Planned quarry depth of 640 m AHD. This is 8 m below Wingecarribee River water level
of 648 m AHD. Shale aquifer systems generally consist of groundwater contained within
and infiltrating along fractures and bedding planes in the shale, below the base of
weathering (usually between 1-10m depth)

There is potential for water loss / infiltration from the river towards the quarry void as

quarrying progresses.

Operations are beyond the required setback distance to the river

o It has not been demonstrated that there is no hydraulic connection (i.e. no significant
fracture / structural planes developed) between the proposed quarry site and the river
at depths below the river level and hence below the groundwater table.

Exploration drilling logs (EIS, 2012) indicated that there were intersections of an

overlying sandstone (“stone”) unit in a number of drill holes in the modified proposed pit

area

o Unit has not been detailed nor included in the hydrogeology assessment

o This overlying unit is near surface hence it can reasonably be interpreted to be a
local aquifer recharged by rainfall events

o Therefore there is potential for this overlying aquifer to contain groundwater

o There is potential incidental take of low levels of groundwater from this overlying
aquifer.

Whilst exploration drilling did not have any recorded groundwater intersects during

drilling and logging, this is not to mean that there is no groundwater at that depth.

Groundwater could be low yielding and take time to appear in a bore.

No incidental take of groundwater has been quantified in the VWMP.

o Dol Water roughly estimate incidental groundwater takes in the order of 0.2 to 2.4 ML
/ year from the portion of the overlying aquifer (“stone”) unit to be quarried in the
proposed modified pit area

o In combination with the potential take from elsewhere in the proposed pit (e.g. the
part below river level elevation), the amount of groundwater that is to be extracted
could be much greater over time
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Groundwater Conceptual Model

The WMP does not provide sufficient supporting assessable evidence to demonstrate:

= That there is no groundwater in the proposed shale to be quarried

= That the level of groundwater is below the level of the proposed pit floor as implied by
the desk top study prepared by the proponent’s consultants

= No record of monitoring for groundwater after exploration drilling has been demonstrated

= The stated dryness of the shale is only indicative of a single point in time and unlikely to
be truly representative

This information is required to ensure the Water Management Plan is fit for purpose and
consistent with the NSW Aquifer Interference Policy (2012) guidelines.

Trigger Action Response Plan

= The WMP states that a plan to respond to any exceedances of the groundwater
assessment criteria is "not yet applicable".

= The WMP includes numerous statements of intent in relation to instigating a groundwater
monitoring programme at development stage three and afterward setting groundwater
trigger criteria, as well as developing a trigger action response plan for groundwater.

= The VWMP states that a review of the causes of exceedance [water quality] will occur
internally once the water criteria are triggered. Incident reporting procedure is actioned if
quarry activities are found to be the cause.

Dol Water emphasise that the objective is to have baseline data, baseline data analysis,
defined assessment criteria and hence leads to proposed actions to prevent or mitigate any
potential exceedances. Further the NSW AIP guidelines supply broad groundwater
assessment criteria, combined with ANZECC guidelines, trigger criteria plus an action and
response plan can be developed for initial oversight planning.

Dol Water maintain that all recorded significant exceedances from monitoring locations need
to be investigated as to its cause and reported whether determined to be instigated by
‘quarry activities’ or otherwise.

Condition 18(c) “Groundwater assessment criteria, including trigger levels for investigating
any potentially adverse groundwater impacts” relates to having and assessing collated
baseline groundwater data. Assessment criteria are able to be developed from the baseline
data within appropriate ANZECC guidelines. Unfortunately there is no current data available
to assess for the project. Dol Water refer the proponent to the NSW AIP (2012) which has
broad criteria that must be met by any aquifer interference works, these, with the ANZECC
Guidelines, could be used as an overarching groundwater assessment criteria. Site specific
criteria can then be developed as the project progresses.

Monitoring

The proposed alternative groundwater monitoring programme does not meet criteria or the
intent of the required three nested piezometers, PA0O8_0212 Condition 18A.

¢ The alternative monitoring network proposed by Jacobs (2018)
o two (a southern and a northern) monitoring bores in the Ashfield Shale,
o with a second northern monitoring bore in the Hawkesbury Sandstone

o all positions yet to be determined
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PAO8_0212 Condition 18A, for installation of three nested piezometers is to enable a
measure of groundwater elevation and determine flow direction (flow net) by triangulation for
any potential groundwater in the Ashfield Shale and the groundwater in the underlying
Hawkesbury Sandstone, plus potential connectivity. Hence monitor potential impacts or lack
of impacts on groundwater by the project to be able to demonstrate practice against the
NSW AIP guidelines.

With respect to water chemistry, biological oxygen demand has had no criteria set as
required by the condition (18(b)). Surface water has been present at monitoring sites WS2,
WS8 and WS3 during all baseline monitoring, though no biological oxygen demand was
measured, hence no criteria for this has been set. The proponent states that no organic
matter (e.g. from sewerage effluent or dead plant material) is predicted to be added to local
waterways from the shale quarry activities, hence biclogical oxygen demand is not predicted
to be significantly changed.

Dol Water notes that iron is also not included in the cation analyses of surface water
samples. As iron may potentially be released by quarrying activities (and because iron
flocculation in local waterways is always of considerable concern) the proponent must
consider chemical analyses for iron, heavy metals (as requested in Condition 18 (b)), and for
dissolved oxygen for all water samples.

No private bore monitoring is included in the WMP. The closest neighbour bore, GW019078,
is 680 m to the northeast of the proposed modified pit location, next to the Wingecarribee
River. Dol Water suggests a process to manage potential impacts to private bores be
implemented. Dol Water notes, this matter may be included in the complaints management
procedure as outlined within the Environmental Management Strategy for the Quarry, which
was not reviewed as part of this assessment.

END OF ATTACHMENT A
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SUBJECT: New Berrima Shale Quarry — PAO8 0212: Condition 18A

I:l Confidential - Please Reply I:I For Follow-up - Urgent I:I For your information

MESSAGE: Greetings Ryan

I am writing in response to your correspondence received on 27 February 2019 in relation to the required
monitoring to satisfy Condition 18A of PAOS 0212 i.c.

The proponent must insiall three pairs of nested piezometers prior fo the Quarry pit floor reaching 660m
AHD, in consultation with DPI — Water and to the satisfaction of the Secretary.

As you are aware, Austral Bricks has sought advice from the hydro-geological team within Jacobs Australia
Pty Limited in relation to this matter. Further advice has been sought in relation to the matters raised about
the monitoring network which has now been adjusted for your approval.

Austral Bricks is keen to commence the installation of the piezometers within the coming month as they have
commissioned a drill rig to undertake a range of exploration drill holes in the Southern Highlands and there
would be benefits to include the drilling and installation of these piezometers at this time. Clearly, there
would be considerable benefit in installing these piezometers at this stage to enable data to be collected to
assist in the modification of the Water Management Plan.

I have attached for your information details of the modified monitoring network for your review and
approval. Your early response to this information would be greatly appreciated so that Austral Bricks can
proceed with the piezometers installation within the coming month. In the event that an approval is delayed, it
is likely that the piezometer installation may be put back a number of years — which would be a disappointing
outcome.

Should you have any questions relating to the attached information, please don’t hesitate to contact me. In
any event, I will contact you this week to discuss this matter so that Austral Bricks can proceed with the
piezometer installation.

Regards

Rob Corkery
Principal/Managing Director
Attached: Notes on New Berrima Quarry
Modified Monitoring Network (3 pages)
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Notes on New Berrima Quarry Modified Monitoring Network

These notes have been prepared to provide the Natural Resources Access Regulator with a modified
monitoring network at the approved New Berrima Quarry operated by The Austral Brick Co Pty Limited.
Condition 18A of PAO8_ 0212 requires:

The proponent must install three 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.

A detailed review of the previous geological data assembled for the New Berrima Quarry by Jacobs Australia
Ptv Limited (Jacobs) has assisted in modifying the proposed groundwater monitoring network in a manner
that will satisfv Condition 18A. The information from the monitoring network would provide a good bascline
if groundwater is present and a range of information to be included in the proposed upgraded Water
Management Plan.

The attached Figure A displays the locations of the previous reliable drill holes together with the proposed
piczometers locations. It is noted that drill hole locations from the 2012 drilling are not shown as they have
since been established to be unreliable, The rationale for the placement of the piezometers and the approach
to the drilling and installation is as follows.

1. STK 20 would be a diamond drill hole drilled with a collar height of 650m AHD for a depth of
approximately 15m (635m AHD) — It is anticipated, based on previous drilling, that only Ashficld
Shale would be encountered in this drill hole drilled to this depth. Information from this drill hole
would extend the geological knowledge of the clay/shale resource towards the northern boundary of the
mining lease bevond the defined resource area identified in the EIS for the Project (see attached Figure
A). This hole would be completed as a piezometer with a screen with a nominal length of
approximately 8m placed at the base of the hole with the bore annulus above the screen interval fully
grouted back to the surface.

2. STK 21 would be a percussion hole drilled to approximately 8m below the Ashficld Shale /
Hawkesbury Sandstone contact on the northwestern side of the approved extraction arca. This hole
would be completed as a piezometer and effectively form a pair of holes with STK 20 on the northern
side of M(MO)L6. This hole would be completed as a piczometer with the bore annulus above the
screen interval fully grouted back to the surface.

3. STK 22 would be located on the eastern side of the “Mandurama’ property and comprise either one or
two holes. The first hole would be a diamond hole drilled to 635m AHD to establish whether there is
any Hawkesbury Sandstone at a depth of 5m below the approved floor of the extraction area (640m
AHD) — if no Hawkesbury Sandstone is encountered, no paired hole would be required and the
diamond drill hole will be completed as a piczometer with an 8m screen interval fully grouted back to
the surface. In the event the Hawkesbury Sandstone is encountered at or prior to the 635m AHD
clevation, the drill hole will need to be completed at a depth approximately 8m below the contact with
the Ashfield Shale with the bore annulus above the screen interval fullv grouted back to the surface. A
further drill hole (a percussion hole) would be drilled to a depth approximately 8m above the
Hawkesbury Sandstone / Ashfield Shale contact. This hole would be completed as a piczometer to pair
with the deeper hole.

4. STK 23 would be located on the southern side of the Mandurama property in an arca immediately
south of the arca previously rejected as the Approved Limit of Extraction on the property in favour of
the modified limit of extraction in which extraction is soon to commence. It is proposed that an initial
percussion hole would be drilled to 635m AHD., i.c 5m below the approved extraction limit of 640m
AHD. This hole would be completed as a piczometer. In the event that little or no sandstone is
encountered in the initial hole, an additional hole would not be required, however, if substantial
thicknesses of sandstone are encountered (as contemplated by NRAR), a percussion hole to a depth of
approximately 20m would need to be drilled for use as a piczometer to monitor whether there are any
perched aquifers associated with the sandstone units.
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It is noted that all screen lengths and depths provided are nominal and will be confirmed based upon drilling
results. All monitoring bores will be completed in accordance with the Minimum Construction Requirements
for Water Bores Australia.

It is considered that the modified monitoring network would provide the required information for inclusion in
the updated Water Management Plan in the future. It is noted that the installation of the piczometers is
proposed well in advance of the extraction reaching 660m AHD, however, Austral Bricks is keen to obtain as
much relevant data prior to extraction reaching this elevation.

Attached: Figure A
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Scott Hollamby

From: Rob Corkery

Sent: Monday, 27 May 2019 5:20 PM

To: Ellie Randall

Ce: Ryan Shepherd

Subject: 829 Berrima Road, MNew Berrima by Austral Brick Co

Greetings Ellie

Many thanks indeed for providing us this response today. | am pleased that the hydrogeologists have accepted the
piezometer locations.

As requested, we will adjust the Water Management Plan in the manner nominated.

Regards
Rob

Robert W. Corkery
Principal/Managing Director

RW Corkery & Co Pty Limited

Local Government

Geological and Environmental Consultants APPROVED CONTRAGTOR

Brooklyn Orange Brishane

Level 1, 12 Dangar Road B2 Hill Street Suite 5, Building 3,

PO Box 239 ORAMGE MN3W 2800 Pine Rivers Cffice Park

BROCKLYMN NSW 2083 205 Leitchs Road
BREMDALE QLD 4500

Phone: (02) 9585 8511 Phaone: (02) 6362 5411 Phone: (07) 3205 5400

Fax: (02) B361 3622 Fax: (02) G361 3622 Fax: (02) B361 3622

Email: brooklyn@rwcorkery com  Ernail: granged@@rwcorkery comm Email: brishane@nycorkery. corm
Website: wwwy rwicorkery . com

This message is intended for the addressee named and may contain confidential/privileged information. If you are not the intended recipient, please
delete it and notify the sender. Any confidentiality or privilege between R, W, Corkery & Co. Pty Limited and Client is not waived or 105t because
this email has been sentto you by mistake. ¥ou should scan any attached files for viruses.

From: Ellie Randall <ellie.randall@nrar.nsw.gov.au>

Sent: Monday, 27 May 2019 11:26 AM

To: Rob Corkary <rob@rweorkery.com:

Cc: Ryan Shepherd <ryan.shepherd @nrar.nsw.gov.au>

Subject: Re: 929 _Berrima Road, New Berrima by Austral Brick Co

Hi Rob,
The hydrogeologists are happy with the piezometer locations.
Can you please update the Water Management Plan with the following details:
1. DCrilling details, location information, and geclogy logs for the monitoring wells be included in the updated
Water Management Plan. {As an appendix)

2. All collected and collated baseline data from the piezometers installed be included in an updated Water
Management Plan
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3. Updated hydrogeological cross sections or schematic sections be included in the revised Water
Management Plan based upon the geology logs and groundwater data obtained from the monitoring bores.

Could you please provide clarity on the 'unreliable’ location data {what is the nature of the unreliability of this data).

Give me a call if you have any questions.

Cheers
Ellie Randall | Water Regulation Officer

Matural Resources Access Regulator | Water Regulation (East)
Level O | 84 Crown Street | Wollongong NSW 2500

PO Box 53 Wollongaong NSW 2520

T +61 242750308 |F. +612 4224 9740

E: gllie.randall@nrar.nsw. qov.au

W wane industng ngw goy aul

Wi
NSW Natural Resources
wemen | Access Regulator

On Fri, May 24, 2019 at 10:10 AM Rob Corkery <rob@rweorkery.com> wrote:

Greetings Ellie

Further to my eadier response, |'would like to request that if the hydrogeologists reviewing this correspondence have
any questions regarding the proposed methodology for the installation of the piezometers, | would appreciate it if
they rang me directly (8985 8511} priorto finalising any comespondence so that the correspondence received does
not require any further follow up — so that the drilling can be commissioned.

Regards

Rob

Robert W. Corkery

Principal/Managing Director

RW Corkery & Co Pty Limited

Local Government

) ) APPROVED CONTRACTOR
Geological and Environmental Consultants
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Brooklyn Orange Brisbane
Level 1, 12 Dangar Road 62 Hill Street Suite 5, Building 3,
Pine Rivers Office Park
PO Box 239 ORANGE NSW 2800 205 Leitchs Road

BRENDALE QLD 4500
BROOKLYN NS 2083

Phone: (07) 3205 5400
Email: brisbane@rwecorkery.com

Phone: (02) 9985 8511 Phone: (02) 6362 5411

Email: brooklyn@rwcorkery.com Email: orange@rwoorkery com

Website: www.rwecorkery.com

This message is intended for the addressee named and may contain confidential/privileged information. If you are not the intended recipient,
please delete it and notify the sender. Any confidentiality or privilege between R. W. Corkery & Co. Pty Limited and Client is not waived or lost
because this email has been sent to you by mistake. You should scan any attached files for viruses.

From: Ellie Randall <ellie.randall@nrar.nsw.gov.au>

Sent: Tuesday, 21 May 2019 6:36 PM

To: Rob Corkery <rob@rwcorkery.com>

Subject: Re: 929_Berrima Road, New Berrima by Austral Brick Co

Hi Rob,

| will attempt to obtain the response by the requested date. As | rely on input from our hydrogeologists | can not
guarantee the date, however | have informed the team of the urgency of this request.

Kind regards

Ellie

On Tue, 21 May 2019, 17:25 Rob Corkery, <rob@rwcorkery.com> wrote:

Greetings Ellie

Many thanks for your advice that our request for urgent consideration of this matter is being considered.
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It would be of considerable benefit if you can provide a response by COB Monday, 27 May 2019 as | have a
planning meeting with our Client at 7am on Tuesday, 28 May 2019 at which we plan to set the date for the drilling
of the piezometers for this Project.

Your assistance to achieve this would be greatly appreciated.

Regards

Rob

Robert W. Corkery

Principal/Managing Director

RW Corkery & Co Pty Limited

Geological and Environmental Consultants

Brooklyn Orange Brishane

Level 1, 12 Dangar Road 62 Hill Street Suite 5, Building 3,
Pine Rivers Office Park

PO Box 239 ORANGE NSW 2800 205 Leitchs Road

BRENDALE QLD 4500
BROOKLYN NSW 2083

Phone: (07) 3205 5400
Fax: (02) 6361 3622

Email: prisbane@ rwcorkery.com
Phone: (02) 9985 8511 Phone: (02) 6362 5411

Fax: (02) 6361 3622 Fax: (02) 6361 3622

Email: brooklyn@rweorkery.com — gmail: orange@rweorkery.com

Website: www. rwoorkery.com

This message is intended for the addressee named and may contain confidential/privileged information. If you are not the intended recipient,
please delete it and nctify the sender. Any confidentiality or privilege between R. W. Corkery & Co. Pty Limited and Client is not waived or lost
because this email has been sent to you by mistake. You should scan any attached files for viruses.
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From: Ellie Randall <gllie.randall@nrar.nsw.gov.au>
Sent: Tuesday, 21 May 2019 7:15 AM

To: Rab Corkery <rob@rwcorkery.com>

Subject: Berrima Road, New Berrima by Austral Brick Co

Hi Rob,

| am currently reviewing (along with our hydro-geologists) your request regarding the groundwater bores for the
above location.

It is expected we will have a response early next week.

Regards,

Ellie Randall | Water Regulation Officer

Natural Resources Access Regulator | Water Regulation (East)
Level 0 | 84 Crown Street | Wollongong NSW 2500

PO Box 53 Wollongong NSW 2520

T:+61 2 42759308 | F: +61 2 4224 9740

E: ellie.randall@nrar.nsw.gov.au

W www.industry. nsw.gov.au

This message is intended for the addressee named and may contain confidential information. If you are not the
intended recipient, please delete it and notify the sender. Views expressed in this message are those of the
individual sender, and are not necessarily the views of their organisation.
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Appendix B
Erosion and Sediment
Control Plan

Contents:

ESCPO000 — Cover sheet, Locality Plan and Drawing Schedule

ESCPO0O01 — General Notes — Sheet 1 of 2

ESCP002 — General Notes — Sheet 2 of 2

ESCP003 - Sediment Basin Schedule, Background Data and Calculations
ESCP004 - Standard Drawings

ESCPO005 - Standard Drawings Continued

ESCPO006 — Informative Tables

ESCPO007 — Establishment Stages 1 — 4

ESCPO008 - Establishment Stages 5 -7

Issue Date: xx 2020
Approval Date: xx 2020
Review Date: in accordance with Section 19

THE AUSTRAL BRICK COMPANY PTY LIMITED
New Berrima Clay/Shale Quarry — PA 08_0212

79



THE AUSTRAL BRICK COMPANY PTY LIMITED WATER MANAGEMENT PLAN
New Berrima Clay/Shale Quarry — PA 08_0212 Report No. 744/30d — Approved xx 2020

This page has intentionally been left blank

Issue Date: xx 2020
80 Approval Date: xx 2020
Review Date: in accordance with Section 19



WATER MANAGEMENT PLAN THE AUSTRAL BRICK COMPANY PTY LIMITED
Report No. 744/30d — Approved xx 2020 New Berrima Clay/Shale Quarry — PA 08_0212

NEW BERRIMA SHALE QUARRY
ESTABLISHMENT STAGE

EROSION AND SEDIMENT CONTROL PLANS
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GENERAL REQUIREMENTS

ERGSION AND SEDIMENT CONTROL DESIGN

Preparation Procedure’, exposed soil areas will be ‘locked down’ using temporary ground covers

The details shawn on this drawing are primarily for construction stage erosion and sediment control ACCESS CONTROL such as biodegradable matting, geotextile matting, hydromulch, soil binders le.g. Vital
requirements. * Install barrier fences or suitable administrative controls to define the project works and clearing P47/stonewall) or similar. Refer to the 'Rainfall Preparation Procedure’ for details.
This Erosion and Sediment Control Plan (ESCP) has been prepared in accordance with Blue Baok Volume limits. Highly trafficked areas (i.e. site access/haul roads, site compounds) will be stabilised where

1{Landcom, 7004) and Volume 2F - Mines and Quarries and project approval conditions,

An erosion hazard assessment has been completed for the proposed works. The predicted soil loss
has been determined in accordance with the following:

AzRxKxLSxCxP
Where
A = Annual soil loss due to erosion (t/ha/yr}
R = Rainfall erosivity factar
K = Soil eradibility factor
LS = Topographic factor derived from slope length (SL) and slope gradient (S}
C = Cover and management factor
P = Erosion control practice facter

The following values have been used

*  Barrier fencing can simply be made from tape wound around star pickets or stakes. Alternatively,
sediment fence, site fence or chain wire fences can be used for this purpese if so desired.
Existing fences and/or site flagging can also be used where they are present in the relevant
locations.

*  Barrier and sediment fencing are to be used to ensure that all vehicles leaving the site pass over
a stable access point to minimise bogginess in these areas and minimise sediment tracking onto
public roads.

«  Barrier fencing is fo be used at the discretion of the site manager to delineate all 'no go' areas.

*  The soil erosion hazard on fhe site will be kepf as low as pracficable by minimising land
disturbance and staging works. Some ways of doing this are outflined in Table 2.

TOPSOIL STRIPPING, SOIL MANAGEMENT AND STOCKPILING

Soils are to be stripped and managed in accordance with the following:

e Prior to topsoil stripping gypsum is to be spread over the ground surface at a rate of 1tonne per
hectare. The gypsum will be sfripped up and premixed with the topsoil.

feasible with suitable trafficable materials such as DGB, roadbase, gravel or dustex to minimise
erasion and provide stability fo vehicle movements.

SEDIMENT FENCING

= Install sediment fences in the locations shown,

= Install all sediment fencing in accordance with Standard Drawing SO 6-8.

= Sediment fences must be firmly frenched into the ground for their entire length.

= Sediment fences must include small ‘returns’ at maximum 20m intervals (see Standard Drawing
6-8) to minimise the risk of water flowing along them.

DUST SUPPRESSION

= Dust suppression should be carried out whenever necessary to minimise sediment becoming air
borne due to wind erosion.

An appropriate water source for dust suppression and/or dust suppressant management system
{e.g. dustex, dustguard or equivalent] must be identified prior to starting construction works.

R 1 2580 *  Asmuch as possible fopsoils are to be stripped when moist [nat wet or dry). = Temporary stabilisers {e.g. Vital Bon-Matt P&7), geotextile, jute matting or equivalent can be

K 0,064 e Topsoils are to be stripped separately from the underlying subscils, Topsoil depths may vary used in non-trafficked areas to assist with dust contral.

SL :Varies (200m MAX.) across the project site and care should be taken to avoid stripping underlying soil horizons = Wherever possible access track running surfaces to be stabilised with crushed rock, aggregate,
S - Varies (Typically 5 - 15% for general surfaces, up to 40% on bunds ) (subsails) with the topsoil layer. roadhase, a trafficable soil stabiliser or equivalent to assist with dust control on these

LS Varies {Typically 1.19 to 5.96 for general surfaces up to 6.92 on bunds) ®  Asmuch as possible subsoils are not to be worked when wet. surfaces.

C 1.0 {Construction stage - i.e. na soil surface protection or ground cover applied)

p 13 {for general construction areas) Stockpiles are to be established within the surplus overburden stockpile area. If additional or SEDIMENT BASINS

Based on the above data, the potential soil loss rate varies from 25t - 1656 t/ha/yr depending on the
works.

DESIGN ASSUMPTIONS AND BACKGROUND INFGRMATION

e Volumetric runoff coefficient [(V) = 0.64 {assuming hydrologic group D runoff coefficient - low
infiltration, high runoff)

e 5-day, 80th %ile rainfall depth = 36.2mm

e Runoff coffeficient {C1e) = 0.6 for pervious areas, 0.9 for disturbed areas.

EROSION AND SEDIMENT CONTROL INSTRUCTIONS

Before commencement of clearing, grubbing, topsoil stripping and earthworks in each area/section of

works, the site is fo be secured and the following erosion and sediment control measures installed in

order except for Items 10 to 15 which are to be undertaken progressively as required throughout all
stages of works. Clearing, grubbing, stripping and earthworks necessary to install the erosion and
sediment confrols are permitted but must be kept to an absolute minimium
1. Barrier flagging (or alternative measures] should be in place around the edge of the construction
boundary to restrict access and in any additional locations as required to minimise unnecessary
disturbance. Refer to the "Access Canfrol’ notes.

. Construct the site access road and seal it.

. Ensure sediment fencing is in place downslope of stockpile areas and following Standard Drawing
SD 6-8 {Refer to the ‘Sediment Fencing’ notes below).

. Clean water diversions are to be consfructed and stabilised. Refer to plans for details

. Sediment basins including the inlet and outlet dissipation structures are to be installed in the
locations shown - refer to the ‘Sediment Basin’ nofes and to the plan for details.

. Onsite {dirty} water diversions (where applicable) are to be constructed and stabilised/lined -
refer to plans for details, These might not be required depending on the exact locations of the
basins.

. Stockpile areas are fo be established in the surplus overburden stockpile area and in accordance
with the 'Stackpiling’ notes below.

. Once all of the above measures are complete and stable, construction works can proceed in
accordance with the engineering plans. Topsoil should be managed in accordance with the 'Topsoil
Stripping, Seil Management and Stockpiling' notes.

9. Slope lengths across disturbed lands to be maintained at the required intervals during all rainfall

events (Refer to the "Slope Lengths’ notes).

10.Dust suppression to be carried out when required {Refer o the ‘Dust Suppression’ nofes),

11. Temporary stabilisation of some lands prior to rainfall is to be undertaken in accordance with the

‘Stabilisation’ notes and the ‘Rainfall Preparation Procedure”
12.Treatment of dirty water is to be carried out as nacessary in accordance with the 'Dirty Water
Treatment and Discharge Requirements’ notes.

13.Monitaring, maintenance and inspections are to be carried out reqularly as required, in

accordance with the ‘Site Inspection and Monitoring and Maintenance’ nofes.

1t.Undertake progressive stabilisation of lands as final earthworks are complete in each area

{rather than waiting until the completion of works).
15.Final stabilisation is to be completed in accordance with the 'Stabilisation’ notes and Table 1.

[ISEN]

AN

o

-1

=3}

alternative locations for stockpiling are required they should be subject to approval prior ta
establishment. All stockpiles should incorporate clearly defined access controls and comply with the
requlations outlined belaw.

All stockpiles must be constructed and maintained in accordance with Standard Drawing SD 4-1and the
follawing regulatiens:
* All stockpiles must have sediment fencing or equivalent installed around their bases as per
Standard Drawing SD 4-1.
= Mulched vegetation, topsoil and subseil [if applicable) are to be stockpiled separately whereever
possible.
» Stockpiles are fo be stabilised to achieve a C-factor of 0.5 {i.e - equivalent to 50% grass cover)
within 2 days of formation using a femporary soil stabiliser (e.g. Vital P47/stonewall), geotextile,
jute matting or equivalent. Also refer to Table 1.
» Topsoil stackpiles should be constructed fo no mare than 2 meters in height
= Stockpiles should be battered af a maximum slope of 2H:1V wherever possible.

STABILISATION

«  Undertake progressive stabilisation of disturbed ground surfaces as they are completed rather
than at the end of the works program (Refer to Table 1).

e  Final stabilisation is to achieve the C-factors {ground cover) detailed in Table 1.

e  Areas to be revegetated are to be topsoiled first using the gypsum treated topsoil stripped
during the initial stages of works (refer to the Topsoil Stripping, Soil Management and Stockpiling
notes). Refer to Standard Drawing {SD 4-2) for instructions regarding topsoil replacement.

e Appropriate seedbed preparation should be carried out when revagetating lands (See Standard
Drawing (SD 7-1))

e  Soils are fo be freated with a slow release fertiliser to improve ferfility. Fertiliser specifications
and application rates are to be determined prior to final rehabilitation.

¢ Wherevar possible, re-use cleared/mulched vegetation for either temporary or permanent
stabilisation of disfurbed areas. If mulch is not available or appropriate then the use of jute
mesh, erasion control mattting (ECM), soil stabilisers (e.g. Vital P47/Stonewall] hydamulching or
an appropriate approved alternative should be considered for provision of ground cover until
vegetation has established.

e Diversion drains and table drains are to be stabilised to achieve the C-factors as detalled in
Table 1, using jute matting, gectextile fabric, rock or TRM efc. Subseil surfaces for all permanent
drainage lines and concentrated flow areas and are to have gypsum applied at a rate of 5 tonnes
per hectare prior to lining. Refer to the Table 5 for specific sizing and lining details for clean
water drain stabilisation. Also refer to Standard Drawings (SD 5-6 and SD 5-7).

&  Refer to the Stockpiling nates for stabilisation requirements on stackpiles. Alsa refer to Table 1
and Standard Drawing (SD &-1).

e  Sediment basin overflows and culvert inlets / outlets are to be stabilised in accordance with
Table 4.

e As surfaces are stabilised (at least 90% of any finished area has af least 70% ground cover] and
permanent drainage measures are installed, temporary erosion and sediment control structures
and water management structures can be removed (e.g. sediment fence and diversion drains)

e  Prior fto forecast high rainfall or site shutdown {~ 3 days) and in accordance with the 'Rainfall

The required sediment basin sizes and details are shown on Table 3.

The sediment basin/s have been sized [volumes determined) for the maximum area of disturbance
{the worst case scenario) considering all stages.

Sediment basin footprints shown on the plans are indicafive only. A defailed survey analysis is to
be undertaken prior to canstruction fo ensure the required volumes can he achieved. If the
required sediment basin volumes cannot be provided due to space or topographical restrictions
additional basins/sumps are fo be provided to supplemenf the basin volume and/or enhanced
erasion control measures are to be carried out. This is to be undertaken by onsite survey in
consultation with SEEC or an appropriately qualified soil conservationist (CPESC) prior to any land
disturbance taking place once the workforce has mabilised to site. If full sized sediment basin
volumes cannot be provided as shown on these ESCPs the plans are fo be updated prior fo
commencing works

Sediment basins are to be constructed in accordance with engineering detail to ensure
appropriate stability and compaction is achieved. Also refer to SD 6-4.

The sediment basin/s are to be built to incorporate a primary outlet (weir overflow/spillway)
sized to have a capacity to pass the 100 year peak flow - Refer to Table 4.

An energy dissipater of equivalent width and lining to the spillway is fo be constructed af each
spillway ouflet. Dissipater fo exfend onfo stable, vegerated lands fo ensure sheet flow.

Gypsum is to be shallow ripped into the basin internal walls, spillway base and walls and
dissipater ground surface during construction at a rate of 5t/ha.

Safety controls are to be implemented around the sediment basins as required.

Within 5-days of a rainfall event that causes in flow water in sediment basins 4, 9 and 10 will be
pumped to storage 5 for treatment.

Any release of wafer from sediment basins 1, 2 or 5 will need fo be fested to comply with fhe
water quality requirements prior to being discharged from site (Refer to the ‘Dirty Water
Treatment and Discharge Requirements’ below for further details).

Note if water is pumped into a tanker truck for later use, it cannot be discharged offsite without
first being tested and if required, freafed.

Water in sediment basins 1, 2 or 5 must be effectively flocculated (if required), settled, tested to
comply with the discharge requirements and discharged within 5-days or less following a rainfall
event.

All sediment basins inlets should be preloaded with gypsum (spread out aver the inlet flow
surface area) prior to rainfall. This will help to treat {flocculate) site water.

An automatic flocculation system af the sediment basin/s inlet may be necessary if water
treatment is not being successfully achieved via manual methods.

A sediment marker is ta be installed within sediment basins indicating the sediment volume level.
Sediment basins are fo be desilted prior to reaching the indicated sediment volume levels.

[GENERAL REQUIREMENTS ARE CONTINUED ON THE FOLLOWING PAGE)
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GENERAL REGUIREMENTS CONTINUED ORDER OF WORKS

DIRTY WATER TREATMENT AND DISCHARGE REQUIREMENTS STAGES 1TO & ESTABLISHMENT STAGES 1 T0 4 OPERATION
e Any active discharge of water from the project (i.e. where water is moved offsite via direct action Install the following measures in order, except for ifems 23 and Z4 which should be progressively 1 Th Ly di ' t i Hhis st B2 and SBS
such as pumping rather than flowing of f the project as a result of heavy rainfall} is to achieve: implemented during works. ’ e only dirty water storages in this stage are an ’
soe 50mg/L or less TSS (Total Suspended Sediment) or equivalent NTU based on approved . 2. Manage them per the Sediment Basin notes.
correlation: and 1. Construct site office and stabilised access from Berrima Road.
e . ‘ . - ‘ 3. During this period ensure diversion drains are stable and that any areas of rehabilitation are
hiad pH 65 to 85; and 2. Construct clean water diversion drains (D2 and (D3 and stabilise and then their outlets. adequaltely sfabilised (Table 1)
(1] no visible frace of oil and grease, N ) : ) ) o 4 ¥ )
e Flocculation might be achieved by using gypsum at a rate of approximately 30 kg/100 m3 of 3. Pump out Dam 1 {which will '“”'f‘“Y be }JSEd as a SEd‘mE“f F:asm) Check its capacity and adjust if 4. Pump-out Dam 7 as necessary.
stormwater. Alternative flocculating agents can only be used if appraval by EPA has been granted. necessary. Construct a new spillway {if necessary); stabilise any disturbed lands
Refer to manufacturers guidelines for dosage details. 4 Build SB11
e Ensure fhe flocculant/coagulant is thoroughly mixed/diluted with water prior to spreading evenly over STAGES 5 TO 7 ESTABLISHMENT
the entire pond surface for proper treatment of water. Dirty water from the basins can be used for 5. Construct dirty water drains to ensure all disturbed areas within Catchments 1and 11 drain to $B1

and SB11. 1. This stage involves the expansion of the extraction area north. As part of the works the central

ixing the fl lant/ lant.
mixing rne floccutant/coagulan visibility barrier will be removed.

6. Pump out Dam 5 which will be used as a sediment basin. Check its capacity and adjust if necessary.

SLOPE LENGTHS ‘ ‘ ] ‘ i Construct its spillway and stabilise any disturbed lands. 2. Install clean water diversion (D3 at Dam & which will become a sediment basin while warks accur.
e |deally slope lengths should be restricted to maximum 80m intervals across all disturbed lands during ) ) )
rainfall. This will reduce the amount of sediment reaching a basin and so extend the de-silting period 7. Pump out and enlarge Dam 2. Construct the spillway and stabilise any disturbed lands. 3. Pump out Storage 4.
*  Diversion bunds/drains, low flow earth banks (Standard Drawing SD 5-5) or sandbags/equivalent can 8. If necessary construct dirty water drains ta ensure all disturbed areas within Catchment 2 drain to 4. Install SBY; stabilise the lands,
be installed prior fo rainfall event fo achieve this. Dam 2 5. Strip the topsoil in the Extraction Area footprint and stockpile it according to the stockpiling notes.
RAINFALL PREPARATION PROCEDURE DURING SITE ESTABLISHMENT . Install clean water diversion drain (D1and sfabilise if. 6. Water trapped in SBY will be pumped to SBS for treatment
. ;;‘Ef::;ili:\:;‘;;::ﬂ';::ﬂ::‘;Z:‘Ig;ﬁ;ﬁ_gis:eys;!?vs;] daily and hourly when rainfall is imminent) 10, Eetineif_e tlantls south ‘:j ”19 ?L‘lacgion;;eaf:]hag will DeFﬁ“EdNa“f the haul road with barrier fences 7. When the extraction area is internally draining SB4 may revert to a clean water storage and SB9
: o resfrict access - refer to Table 2 and to the Barrier Fence Notes, . i
e At least 48 hours prior to forecast rainfall (> 602 chance of 12mm or more over 24 hours), the site . . . o . . may be removed; sfabilise any disfurbed lands.
environment manager lor their representative) is fo inspect (and record the condition of, and any . Strip the topsoil from these locations and stockpile it to the requirements of the Stockpiling Notes 8. Progressively stabilise all disturbed surfaces outside of the extraction area to the requirements of
action required).fhe.mnditinn of all erosion and sediment controls and undertake any works necessary 12. Construct the haul road to provide access to the sites of the central and northern visibility barriers Table 1.
to establish/maintain fhem and the extraction area. Stabilise any disturbed lands. 9. Manage SBS to the requirements of the ‘Sediment Basin’ Notes.
SITE INSPECTION, MONITORING AND MAINTENANCE DURING SITE ESTABLISHMENT 13. Construct Dam 10 which will be a sediment basin; stabilise any disturbed lands. 10. Dam 7 will be removed as part of the creation of the terminal batters an the southern boundary of
*  Regular site inspections are to be conducted by the site environment manager (or their 14 If necessary construct dirty water drains to ensure all disturbed areas within Catchment 10 drains the construction site.
representative) and records of all such inspections are to be made available for review. Inspections to $B10. STAGES 5 TO 7 OPERATION
are to be undertaken: ‘ T X . X .
cae A least weekly during canstruction hours,; and 15. Pump ouf Dam & {.\:\th\ch wutl‘\nmauy be used as a sediment basin] and construct a new spillway (if 1. The only dirty water storages in this stage are SB? and SBS.
see Prior to forecast significant (~12mm) rainfall {see above); and necessary); stabiise fhe disfurbed lands. 2. Manage fhem according fo the requirements of the ‘Sediment Basin' notes.
b Daily during rain events {if safe fa do sol; and 16. If necessary construct dirty water drains fo ensure all disturbed areas within Catchment 4 drain o ) . ) ) .
ese Within 24 hours of the cessation of a rain event that causes runoff (if safe to do sa). SBL. 3. During this perm‘d‘ ensure diversion drains are stable and that any areas of rehabilitation are
s Additional erosion and sediment controls will be installed as necessary to ensure satisfactary 17 When all sediment baci d thei ted d ¢ solll ot l adequately stabilised {Table 1).
oufcomes in keeping with the project condifions and best-practice Blue Book guidelines. ' ef; 3 ie \menb ?‘5"’; an Lel";‘afswi ¢ d ramsran :Pé wayrsbarsenccmp ere, genera POST QUARRY
e  Sediment or rocks tracked from the site will be removed from public roads as seon as possible (e.q earthworss may begin. tnsure all dirfy warer drains to a sediment basi !
with street sweepers). 18, Delineate the extent of all works with barrier fences to restrict access - refer to Table 2 and to 1. Post Quarry works will be to:
¢ Afterrainfall, sediment accumulated in trapping devices leg. filter dams, sediment fenFel will be. the Barrier Fence Notes a. Remove fthe Surplus Overburden Stockpile by transferring the material to the former Extraction
removed to a secure Lu[afxan u{here it can fwash or tﬂm?t m‘fsw‘e (preferably to an ad,ve{sfuckpﬂe) 19. Strip the topsail from the work areas and the extraction area. Stockpile it to the requirements of Area,
#  Weather conditions will be menitored onsite and daily rainfall will be recorded at the site’s weather the Stockoiling Not . .
station (ABOZ). e >tockpiling Ivotes. b. Rehabilitate the former Surplus Overburden Stockpile area.
e S5afestorage areas for wastes, fuels, excess concrete and other potential contaminants are to be 20. Construct Dam 7. t. Remove the northern visibility barrier and stabilise the land there
delineated by the site manager in accordance with the project requirements. 21. Build the central and northern visibility barriers - . .
+  Adequate supplies of erosion canfrol messures fe.g. geofabric rolls, jute matting, polymer scil . i y . d. Rehabilitate the Extraction Area, although it will remain internally-draining fo Dam 8,
binders) are to be maintained in the site compound for rapid deployment as reguired. 22.Build the southern visibility barrier. This barrier requires special freatment as the southern face 2. No new Sediment basins or water storages will be required, however:
e  Adequate supplies of flocculant {and flocrulating equipment} are to he available as required. a[jd the western part of H've morrhefn face W\Ll‘nut be able fo drain fo SB1. In Th\s lu(aholn soit pinder a. SB2 will be used in the same manner as it was during operation until its catchment is stahilised
e Dust suppression is to be undertaken as required to minimise the risk of offsite dust impacts. Refer will be kept on hand and will be applied to all disturbed surfaces that don't drain to SB1if rain is At t#\r‘lf i ! t ‘IH b ted back 16 a cl ! E Dd : : :
to the Dust Suppression nofes for defails. forecast [more than 60% chance of more than 10mm in 24 hours). Alternatively sail binder may be at fime it witl be converted back 0 a clean warter dam.
pre-emptively applied fo completed surfaces. b. SB5 will be managed as a sediment basin during the removal and stabilisation of the northern |
SITE INSPE‘ETIOIIJ, MONITORING AND MAINTENANEE DURING OPEBATIONS ‘ 23.Ensure all dirty water drains to a sediment basin. For small areas (<2,500 m2) that can't, drain to a visibility barrier. It will be pumped dry before works begin. Once its catchment is stabilised it will
*  The site will be mper_afed on a campaign basis so staff mll‘mﬁ he. on sw-e fuufhmel ‘ sediment capture device e.q sediment fence, rock filter dam, sediment sump. become a clean water dam.
®  However, the site will be inspected within twa-days after it receives rainfall sufficient to cause 3P ively stabili Il disturbed surf to th i ts of Table 1
inflow into a sediment basin. This may be measured automatically. 24 Progressively stabilise all disturbed surfaces to the requirements of Table 1. - rrogressively stabiuse all disturbed surraces to rne requirements of {able 1.
. Se{:limem basins will be managed per the ‘Sediment Basin' nofes fo re-gain the required seftling 25. Manage the seciment basins to the requirements of the ‘Sediment Basin' and ‘Dirty Water Treatment 4, Manage the sediment basins to the requirements of the 'Sediment Basin' notes,
volumes ) . . . . and Discharge Requirements’ Notes.
e Ofher wafer management measures (e.g. diversion drains, spillways, etc) will be inspected and
recorded 26.0nce the disturbed lands are stahilised (Table 1) Storages 1and 4 will be converted to clean water
®  Areas of rehabilitation will be inspected. storages and (D2 can be removed.
*  Frosion and sediment contral measures will be maintained as neceassary 27.Once the disturbed lands are stabilised (Table 1) Sediment Basin 10 and any associated catch drains

can be removed and the lands stabilised.
28. Begin exfraction.

29.Remave $B11 and DD1 when Western Access Road is stable.
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TABLE 1 - STABILISATION REQUIREMENTS AND TREATMENT METHODS

DURING CONSTRUCTION - TEMPORARY STABILISATION
(During periods of inactivity when works are on hold)

concentrated flow
paths, surfaces
around culvert
headwalls

works in and/areund

(60% grass caver or

equivalent ground caver )

of inactivity (even though
works might continue later)

STABILISATION TREATMENT METHODS -
LANDS REQUIREMENT TIMEFRAMES PRODUCTS REMARKS
- Stabilise all exposed soils by sprayirq surfaces
High Risk Areas: o o with Vital P&7/stonewall or equivalent '
- Batters, steep Soll binder lie. Vital | ity gilution rate = 110 (VitalWater).
slopes {~ 30%), C-factor = 0.1 Applies after 10 working days P“'TIS*"“E"‘“}}]"’F equivalent | s nlication rate = 1L # m? of diluted Vital mixture

- Re-apply/maintain as necessary te ensure the
required cover is provided

Geofexfile, jute matting, black
plastic or equivalent

- Cover all exposed soils.
- Re-apply/maintain as necessary ta ensure the
required cover is provided

All lands

C-factor = 015
(50% grass cover or
equivalent ground cover L

Applies after 20 warking days
of inactivity {even though
works might continue later)

Soil hinder [ie. Vital
PLT/stonewall or equivalent
1y

- Spray all soil stockpile surfaces with Vital
P47/stonewall or equivalent n,

- Vital dilution rate = 110 [Vital:Water),

- Application rate = 1L / m’ of diluted Vital mixture.
- Re-apply/maintain as necessary (approx. every 3-6
months witheut suitable vegetation cover} to ensure
the required cover is provided.

Geotextile, jute matting, black
plastic ar equivalent "

- Cover all exposed soils.
- Re-apply/maintain as necessary to ensure the
required cover is provided

Disturbed lands an
southern visibility

drain to SB1

barrier that do not

C-factor = 0.1
(60% grass cover or

equivalent ground cover )

Before rainfall

Sall binder [L.e. Vital
P#Tlsfunewi”} or equivalent
¥

- Spray all exposed surfaces with Vital

P4 1/stonewall or equivalent M.

- Vital dilutien rate = 1:10 [Vital:Water),

- Application rate = 1L # m® of diluted Vital mixture,

- Re-apply/maintain as necessary (approx. every 3-6
months without suitable vegetation caver) to ensure
Fhe required cover is provided.

TABLE 1- STABILISATION REQUIREMENTS AND TREATMENT METHODS CONTINUED

POST CONSTRUCTION

STABILISATION

LANDS REQUIREMENT

TIMEFRAMES

TREATMENT METHQOS -
PRODUCTS

REMARKS

Drainage lines and C-factor = 0.05
concentrated flow {70% grass cover ar

areas equivalent ground cover )

Applies after 10 working days
from completion of formation
and hefore they are allowed to
carry cancentrated flows

Refer ta the drain specifications detailed on the plan for specific lining/stabilisation

Example treatment methods are shown below

requirements,

Temporary lining -
Geotextile {ie. Bidim AZ4 or
equivalent )

- Complete any subseil treatment befare Laying the
matting.

- Install matting in accordance with SD 5-7.

- Re-apply/maintain as necessary o ensure the
required cover is pravided.

Jute mesh, seeding and soil
binder fi.e. ¥ital P47/stonewall
or equivalent )

- Low flows to moderate

- Complete subsoil treatment {i.e. gypsum lightly
ripped into surgrade at a rate of Stonnes/hal

- Place topsoil to a depth of af least 75mm.

- Complete any fertilisation and seeding before laying
the matting

- Install matting in accordance with SD 5-7.

- Spray all surfaces with Vital PA7/stonewall or
equivalent ,

- vital dilution rate = 110 (Vital:Water).

- Application rate = 1L / m? of diluted Vital mixture
- Re-apply/maintain as necessary o ensure the
required cover is permanently maintained.

Jute matting [~350gsm] and
seeding or equivalent
- Law ta moderate flows

- Complete subsoil treatment {i.e. gypsum lightly
ripped into surgrade at a rate of Stonnes/ha)

- Place topsoil to a depth of at least 75mm.

- Complete any fertilisation and seeding before laying
the matting.

- Install matting in accordance with SD 5-7.

- Re-apply/maintain as necessary to ensure the

required cover is permanently mainfained.

required cover is permanently maintained.

**Note: minimum embankment height above spillway must be 1.2 m

[1] - Equivalent cover/product must achieve the equivalent C-factor with praven reasearch/dacumentation to verify this.

NOTE - Tables 1% 2 do not apply to internally draining excavation areas

TABLE 2 LIMITATIONS TO ACCESS DURING CONSTRUCTION TABLE 3 - SEDIMENT BASIN SIZING TABLE - Complete subsoll treatment ({ie. gypsum lightly
ripped into surgrade at a rate of Stoennes/hal
- n - Turf reinforcement matting (- Place topsoil to a depth of at least 75mm.
LAND USE LIMITATION REMARKS Sediment Basin Total 50'|5‘?”329 Zane Settling Zone {m3) | Total volume {m3) [TRM) leg Terrahlllaf or - Complete any fertilisation and seeding before laying
Number Catchment {ha) (m3) equivalent ") the matting.
1 3.3 100 1,300 1,400 (existing) - Maderate flows - Install matting in accordance with SD 5-7.
Construction areas Limited to 5 [preferably 2) | All site workers should clearly recognise these areas thaf, where 2 28 175 1625 1,800 r';ii'rzpLﬁ”ﬂi’::‘C::':r;sar‘":::;‘;:’ﬂ:‘;:gs““ fhe
metres from the edge of appropriafe, are identified with barrier fencing {upslope) and 2 38 500 900 1,400 :
any essential construction |sediment fencing (downslaope) ar similar materials. . I ) ]
i 5 18.5 1,100 4,300 5,400 - Complete subsoil treatment {ie. gypsum lightly
activity as shown on the e int de ot te of of ra)
engineering plans 9 21 150 430 &40 ripped info surgrace af a rare af STennes/ha
075 y - Install geuf‘exhle underlay [if specified} in
Access areas Limited to a maximum The site manager will determine and mark the location of these 10 . g0 17 230 R:'::UFTW accordance with S0 5-7. _
. : . ™ 11 1 30 230 260 - High flows - Install rack armouring {to the depth and size as
width of 5 mefres zones on site. They can vary in position so as fo best conserve specified an the plan)
existing vegetation and protect downsftream areas while being ~Re-apply/maintain as necessary to ensure the
considerate of the needs of efficient works activities. All site required cover is provided.
workers will clearly recognise these boundaries
— - - - Apply seed to all stockpile surfaces {Note: seeding
Remaining lands, Entry prohibited except Thinning of growth might be nacessary, for example, for fire may not be required i existing seedbed is present)
including revegetation for essential management reduction or weed removal. All thinning activities additional to coed . . - Spray all stockpile surfaces with Vital
d soil binder (i .
areas warks the agreed scope must be approved by RMS prior ta E\fir‘a:'quirszf:xn;:alelrc(;e PtI/stonewall or equivalent ™,
= - Vital diluti te = 110 (Vital:wat
commencement. ) C-factor = 0.10 Applies after 10 working dys equivalent M) ital dilution rate fz italiWater) _
Stockpiles {60% grass cover or - Application rate = 1L / m* of diluted Vital mixture.
P g from completion of formation
equivalent ground cover ') ¥ - Re-apply/maintain as necessary fo ensure the
" required cover is permanently maintained.
TABLE 4 - SPILLWAY SIZINGS TABLE 5 - CLEAN WATER DIVERSIONS DT — T e
eoTexTile, Jure marfing, olaci . - . . =
- - — plastic or eguivalent n rERiirae:;pL{s;irg:\;’;ralpa:isd:::essary to ensure the Iﬂ
Sediment Basin Rase Width [m) Sape % lining Drain Number Base width {m) Depth (m) Grade % Lining i P g
Number - - Refer to 5D 7-1 B
100 mm rock over cD1 0.5 0.6 4 Grass - Complete subsail treatment {i.e. gypsum lightly =
1 3 s gnntnxtllnfnr first Sm " o
ripped into surgrade at a rate of Steanes/hal =
m(;':r:e;f:;j‘e Cb2 0.5 0.75 15-2 Grass - Place gypsum treated topsoil to a depth of at least g_
o m .,' i T5mm. o
2 4 5 sl for st 5 cD3 0.5 0.6 4 Grass Topsal seeding ang soi |~ APPIY 2 feriisers requred =
- 3 . : o
100 mm rock aver Note: all side slopes at 1V:3H. binder fie, Vital P47 /stanewall | APPIV_SEE-_if*ﬂ all surfaces [Note: seed‘;';z may not £
a 5 5 geotextile for first 5 m ar equivalent ) be required if existing seedped is presentl. g
hence a - Spray all surfaces with Vital P47/stonewall or 4
10(; ence Z,rkass C-factor = 0.1 applies after 10 equivalent ", >
" . . T
5 10 5 geole;::l: frmavc(irz\lesrm 6 { Surf (eu;f/a;gc; =0.40/0.05 wufrl;mq d?)’s ""“é"(‘”f”“’:e"“" - Vital dilution rate = 110 [Vital:Water) %
for firs eneral Surfates % grass caver or | of formation and (-factor = - Application rate = 1L 7 m? af diluted Vital mixture.
Lheree grass - H) . s S
et s TABLE 6 - DIRTY WATER DIVERSIONS sauatet growd cover )| 003 spaies i 3 further R aaply/maintain a5 neceesery fo ansure fhe N
3 35 5 geotestila for first 5 m — 2ys required cover is permanently maintained. i
thence grass Drains Base width (m) Depth (m) Grade % Lining s
100 mm rock over " - Refer to SD 7-1. =
10 2 5 geatextile for first 5 m All Dirty Water 05 06 Varies Jute Mesh & - Complete subsail treatment {i.e. gypsum lightly %
thence grass Drains - . Bitumen ' ripped into surgrade at a rate of Stonnes/ha). E
100 mm rock over " Hydromulch or equivalent " |- Place topseil to a depth of af Least 75mm. 3
1 2 5 reotextile forfirst 5 m Note: all side slopes at 1¥:3H. - Apply hydromulch to seil surfaces. <
thence arass - Re-apply/maintain as necessary to ensure the E"
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Construction Notes

Place stagkpiles morc than 2 (o mrar- sly 5} matres from existing vogatation, concentrated
waer Tiow, 1oatis and hazard aros

oloma sartour by
qrader

Iopzell d

i 78 e min, 1 batser fiotter the
IR,

ALY

F 00
e, rki i
s e

Construction Notes

Searify ha greund sufacs uiang ths fine of the contour to a depth of 50 mm to 100 mm
1o break up any hardsoting surlaces and o provide » good bond between the respread
material and subsoll

2. Cansirunt in the soniour as low, at, slangs =g mounds. 2. pda golt amaliorants s required by the ESGP or SWIP.
3. Where there Is sufficiant area, topsoil stookles shal be loss than 2 metres. in helgh, 5. Rl ko gt o 300 s Foompasise layers ot
4. Whero thay 4ra i be in place for more than 10 days, stabilise following the approved N "
. edie the B acky s taes th & 4. Wihere possible, roplace lagsall 0.2 doplh ol 40 o 50 mm on lands whers the siope
P o1 SWME 10 reduce the C-factar o less than 0110, exoeeds A[H] (V] nd to at east 75 mm on lower graclonts.

Consiuct aarth banks (Standard Drawing 5-5} on the ugslopa sids to dert water argund

stoskpiles and sedimont foncss {Standard Drawing 6-8) 1 1o 2 Molres donmsiops
STOCKPILES SD 4-1 REPLACING TOPSOIL SD 4-2

le b ankels
R e

Deriag Eurkels 150
are ronfred ond gtasle b
slong oing w50

Bury Lhs lanlsess in
o Fereh 33 T’ ar e
degth ond abeol
Garires. T2ma foi auer Hanke!

Centreline section ot pmnt A '\"/\\{

50 mm 1o 300 mm

Centreline section ot points

Conslructmn Notes
Remeve any rocks, clods, sticks or grass from the surface before kaying matting

2. Ensure that topsdil is at least 75 mm doep.

3. Complete fertiising and seeding befare laying the matiing,

4. Ensure: fabric will be ceninuously In contacl with the soil by grading the surface carefuly first.

5. Lay the fabrle In “shingle-fashion”, with the and of each upsiream rol ovarapping those
downstream. Ensurs each rollis anehared properly atits Upskibo end (Stendard Drawing 5-7b).

& Enours o Tl width of 11 1na channs! 5 cavsre by the matting up 1ot desin stom
avent, usually in the 10-year ARI mo of congentration storm gyent,

7. Divert water fram the struchure until vegetation Is stablised proparly.

< ousren
hahaca of

Hatler 1V} 3H)
thernlss Gugmer e

e

Construction Notes.

Pronibit all trsffic until the access way is conslrucled

2. Strip any topsoll and pisca & neadle-punched texfile over the base

of e orossing.
3. Plaos clean. Aglc. non polluing aggregate or gravel in 4

0B e 1o clee ey i 8 i depth of 200 .
4. Providu a 3-matra wide cariiageway with suficien length of culvert pips ta

allaw lass than

(H): 1 (V) sTage on side batt

@

Install 3 lower s&ction 10 a0k 2§ an smergency spillway in grester than
design storm events

6. Ensure that culvert oulets cxtond bayend the toe of 6l smbankments,

. Fack bronched 200« into yround

Spacing of check
ondf sgour arotest
o e S

Construction Notes

Chaok risms san be builtwith various matarisis. inciuding rocks,

logs. eandbags an straw bales. The maintenanca pragram

sheuid aneure thoi inaurly s retined, speriall whofb consucia
straw hales. In the Gase of bales, this mighl raquire their replacement

Sach o to four onte

N

Trench the check dam 200 mm i e ground across s vhole width
Where mek is usad, fill the frenches Lo al lcest 100 mm above the
ground surfac to s tha risk of undercutng.

©

Normally, i nxaximum height should not exsecd 660 mm above
e guly foor, The contro shoud sct as A spillway, being at loast
50 mem Enwer then the outsr cdgis.

I

pace the doms 5o the toe of the upsiraam dam s lauelwith the
Spiway of 18 ! ommsienm doim

TEMPORARY WATERWAY CROSSING 8D 5-1

ROCK CHECK DAM sD54

Construction Notes

PR

=

@

S

Gradiazt of drain Can b led with
% 1o Sy

o withaut <hawel All beror gradas
; 20 e

Lirsgron
flow

,’\A“f?’\‘,’%
50 o i .

ROTE: Only ta ke used 05 temps
where maximum Jpalane e o B e,

Build vifth gradiants bsiwsen 1 percent and G percent.

Aol remouing trees and shrubs i possible - wark around e

Ensure the Strutiuras ar free af

wojections or other Imegulariles that could
imperie uter ficw,

Buikt the drains with circular, parabalic o vapezoital cross sections, not V'
shapod

Enaura the banks 1 propery campacted to previent ailure

Complata parmansnt of temporary stabilsaton within 10 days of construction

EARTH BANK (LOW FLOW) SD 55

.

w0

w

' Frofis

L
<075 b be supplied on SHIME

PLAN VIEW

Necsle—punensd guetaxiie

PLAN VIEW

Nendly punched geotextiie
[ g

CROSS SECTION AA

Construction Notes
Gompact tha subgrade fill t the density of the surrauneing undislurbsd matarizl.
vare & smocth, even founddation for tha structura that will enaure that the
negdle punched geotextlic does nul sustain sarious damage when covered
it

Should any minor damaga tn the genletle occur,repalr 1 baft sorasding any
SUENOGELG, P rapRs, Dot o Elece of BT vt s damags, making curs
it alljaints and paiches overlag more than 300

Lay rock fllawy e drving, nesorcing fo Table 5.2.of Landoom (2004 and with
@ mininum diameter of 75

Enure st any 0oncrets of (133 sed 10f (e ey disspater o s oulet protection
Conlona 10 18 Gracing | S50c] 160 o1 (e S

Suilway

-~ Eerth
embariensn:

{onat faiztn
[l 1 min

Grigingt groung level
Sedmen: suition s
Sgdiment slaruge zane

Cross—section

H‘ﬂpc'ntub oy

Construction Notes

Remove sl vegetation and tapsoll fiorm under he dam wall and from within the storags area,

2. Construet a cul-oif rencn 50 mm deep and 1.200 mm wida aleng he cantreling of the
‘embankmeni exlending to a poirt on tha quily wsll Iave| with e s crost,

3. Meintain the trench free of water and racompact tha materials with aquipment 8¢ specifisd
in o SWIF 1o 85 per cent Stendard Prostar Density

4. Selectfill ollowing the SWMP thal is fras of roats, woad, rack, Sarge stone or forelgn matesial.

5. Prepare the Ste under mn embankment by ripping to at least 1K) mm to help bond compactod
fil 5 the axistng substia

6 Sproad the 1l In 100 mim to 150 mm kayers and compact It at optimum melsturs conlent
fallowing the SIMP.

7. Construcl tha emergency spilway,

&  Rehabiitats the strusture following the SWIF,

c ot teench 610 mr?h

Plan View

RECP : CONCENTRATED FLOW SD5-7

ENERGY DISSIPATER SD &8

EARTH BASIN - WET

IAPPLIES T0 TYPE 0" AND TYPE F SOILS ONLY)

sDhé&-4

L5 m st~ picket:

at max. 25 m .ym Se lszparting

qeatexsie

500 e L & Dicectian of
| flow

i £a'l, T3 rom x 100

e eurfoce conzreie

rbed ursu | SEGTION DETAIL

15 il pi
wa. 20 n

Tonerais o ey

‘L Fiau

pickets ot maximum PLAN
Ferdana

Co nstruction Notes

Constuolsetiment ences s lose a5 passitle o bolng parall s s conlousiof tre i,
but with small 7e1ume as shown in the J’u iy cne seclion.

CHEnt 155 ShOLI b sl Encuth 1o N Wt S5 I SOnerF s St ot ot i
50 lims per seeond in the design stom event, ususlly the 10-year event.

2. Cul 2 150-mm deep french along the upslops ina ol the fence for the Botiom of the farc 1o
be entranched.

3. Drve 1.5 mati oy starpickots to groun o 28 g ncrvals {max) athe darsiops e
of the tranch. Ensura any star picksts are fita wih 32ty Caps.

4. Fu saaunponing gectestle 1o o Upslaps sida o na poets ensuring i goes o the base of o
trench. Fis xefile with wike des or as recammended by the manufactures, Only use
guckanile spect -.:am roduced for sodlmant foncing. Ths s of s ot foe i s
fs ol salistacton

5. Join seciors o7 fabric at a suppor post with 8 150-mm overiap.

a

Backil the trensh over the base of tha fabric and compact it tharoughly ver the geotextile.

SEDIMENT FENGE SD 6-8

Levol Spraader (or Sill)

. ' arns Staie disposul
- aree
Construction Notes TS AT s, %a y B
1. Gonsiuctat the gradiantspecied an the ESC or SWIP, Permelly 43555355 9sho -
2. Avold ramaning ke and shrubs f possible - wark arourd them. Section AA
3 Erse o sincliry ars e o prfertons r other Imoguaros hat
could impeds watsr fcw.
& Bl the e it creular paol o baezoidl crose sectons, ot
Vishaped, ai the dimanslons shows an e
6 Ensure the banks are propetly compactad ks pravent faiture.
6 Complels permanent or temparary stabllisation within 10 days of construction
falowing TAEIe 5.3 n Landgom (206) *
7. Where ischarging 1o erpdlbla lands, ensure they outst irough o property
constrcted e Sproader.
& Consiruct the level spreadr 21 the gradient sparifid or e ESGP of SWME,
nearmally less then 1 percent or \H\-v#.
9. Where possbilc, cnsure thay dischamge waters onto aither Skb(l\sed o
undigturied disposal sies wihin 1hG Sam subcalchment ares
Approval gl be reqied fo OlscHange
EARTH BANK (HIGH FLOWS) SD 56
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