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1.0 Introduction

Mackas Sand Pty Ltd (Mackas Sand) operations on Lot 218 and Lot 220 are located approximately

25 kilometres (km) north-east of Newcastle near Salt Ash in the Port Stephens Local Government Area
(LGA), New South Wales (refer to Figure 1.1). Mackas Sand directors have operated sand extraction
operations in the area since 1992. Lot 218 and Lot 220 are owned by the Worimi Local Aboriginal Lands
Council.

Mackas Sand was granted Project Approval No. 08_0142 (PA 08_0142) on 20 September 2009 by the
Minister for Planning under Part 3A of the Environmental Planning and Assessment Act 1979 to operate
sand extraction operations at Lot 220 and Lot 218. It is estimated that in excess of 21 million tonnes of sand
resource will be extracted from Lot 218 and Lot 220, with Lot 218 having an indefinite extraction life due to
the ongoing movement of sand from the adjoining mobile dunes. Sand extraction operations commenced
at Lot 220 in late 2009.

Modification 1 to PA 08_0142 was approved on 30 September 2013 by the NSW Planning Assessment
Commission (PAC) under delegation of the Minister for Planning and Infrastructure (now Minister for
Planning and Environment-DP&E). Modification 1 (PA 08_0142 MOD1) approved:

e sand extraction to includes approval to extract within 0.7 metres (m) of the maximum highest predicted
groundwater level at Lot 220;

e sand extraction to within 0.7 m of the maximum predicted groundwater level at Lot 218, unless the
core sample testing program demonstrates that extraction to within 0.7 m of maximum predicted
groundwater can be undertaken without disturbing acid sulphate soils;

e afinal landform surface level is at least 1 m above the maximum highest predicted groundwater level at
Lot 218 and Lot 220; and

e the approval of an alternate route to access Lot 218. The alternate route connects directly from
Lot 218, northward to Nelson Bay Road, as depicted within Figure 1.1.

e Sand extraction operations commenced at Lot 218 in late 2013.

A second modification to PA 08_0142 was approved by the PAC on 16 March 2016. The Modification 2 (PA
08_0142 Mod 2) allowed for an increase in maximum hourly truck movements (in and out) of Lot 218 via
the approved alternate access road.

1.1 Mackas Sand Operations

Key operational features relevant to this Soil and Water Management Plan (SWMP) are the geomorphology
and characteristics of the sand resources subject to extraction and that the depth of sand extraction is
limited to 1.0 m above the maximum predicted groundwater level.

The geomorphology of the outer barrier of Stockton Bight has resulted from the programming of the beach
following stabilisation of the sea level approximately 6000 years ago. This was followed by three
subsequent transgressive dune phases which have resulted in a series of elevated sand dunes that extend
landward to Nelson Bay Road.

Soil and Water Management Plan Introduction
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The Lot 218 operational area is situated within the mobile dune field that is the result of the most recent
transgressive phase that occurred 300 to 500 years ago. Lot 220 contains dunes deposited in both the first
and second transgressive phases which were formed around 4000 and 1200 years ago respectively.

As the sand resource at Lots 218 and 220 were formed by the deposition of windblown sand they are
generally well graded. As such the sand has:

e high infiltration and permeability characteristics

e atypical particle size of 0.2 to 0.3 mm and is a Type C soil as defined in Landcom (2004) and therefore
has limited potential to increase surface water turbidity / suspended solid concentration.

Although some acid sulphate soils were formed millions of years ago and occur in ancient marine rocks,
those of most concern were formed after the last major sea level rise—within the past 10,000 years
(Holocene period). As the sand dunes at Lot 218 and Lot 220 are younger than 10,000 years, the probability
of acid sulphate soils being present in this landform is considered to be low. This low probability has also
been confirmed via a testing program undertaken by Mackas Sand.

Soil and Water Management Plan Introduction
1646_R63_SWMP_V6 2



D

FULLERTON
COVE

Image Source: Nearmap (Jan 2021)

Legend

1 Lot Boundaries

1 Approval Areas

——=— hpproved Site Access (not-utilised)
Approved Site Access (utilised)

=== Approved Alternate Site Access (utilised)

e g

AltErmate!
=—4hccess Route

NEW SOUTH WALES

FIGURE 1.1
Locality Plan




-~

umwelt
1.2 Purpose and Scope

To satisfy Condition 18 of Schedule 3 of the Project Approval 08 0142 (PA 08 0142 as modified), a SWMP
has been prepared and implemented for the project. The original version of the SWMP was prepared in
consultation with the Environment Protection Authority (EPA), Department of Primary Industries (DPI
Water) and Hunter Water Corporation (HWC) and submitted to the Department of Planning, Industry &
Environment (DPIE) for approval.

The purpose of this SWMP is to define the control mechanisms to be implemented for the management
and mitigation of potential water quality impacts generated by extractive operations at Lot 218 in

DP 1044608 and Lot 220 DP 1049608 (hereafter referred to as the approval areas) Nelson Bay Road, Salt
Ash.

This plan outlines the methodology used to determine compliance of the continued operations and
response procedures to be followed in the event of non-compliance or measured exceedances of the
relevant criteria.

1.3 Regulatory Requirements

1.3.1  Project Approval

A detailed list of the PA 08 0142 (as modified) conditions and the relevant Statement of Commitments
outlined in the Project Approval, and where they are addressed in this document is included in Table 1.1
and 1.2,

Table 1.1 Project Approval Conditions

Conditions Addressed in
Section

Schedule 3 — Environmental Performance Conditions

Soil and Water Management

18. The proponent shall prepare and implement a Soil and Water Management Plan for Whole
the project to the satisfaction of the Secretary. This plan must: Document
a. be prepared in consultation with EPA, DPI Water and HWC, and be
submitted to the Secretary for approval within 3 months of the date of this
approval; and

b. include a: Sections 2.0 to
5.0
o Site Water Balance;

o Erosion and Sediment Control Plan;
o Surface Water Monitoring Program and
o Groundwater Monitoring Program.

The proponent shall; implement the approved management plan as approved from
time to time by the Secretary.

Note: The Department accepts that the initial soil and Water Management Plan may
not include a detailed Site Water Balance. However, the detailed Site Water Balance

Soil and Water Management Plan Introduction
1646_R63_SWMP_V6 4
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Conditions Addressed in
Section
must be approved prior to the commencement of any sand washing or groundwater
extraction activities for the project.
19. The Site Water Balance must: Section 2.0
e include details of:
o Sources and security of water supply;
o  Water use on-site;
o Water management on site;
o Any off-site water transfers; and
o Reporting procedures.
a. Investigate and describe measures to minimise water use by the project. Section 2.5
20. The Erosion and Sediment Control Plan must: Section 3.1
a. be consistent with the requirements of Managing Urban Stormwater: Soils
and Construction Volume 1, 4th Edition, 2004 (Landcom);
b. identify the activities that could cause soil erosion and generate sediment; Section 3.2
c. describe measures to minimise soil erosion and the potential for the Section 3.2

transport of sediment off site;

d. describe the location, function and capacity of erosion and sediment control | Section 3.2
structures; and

e. describe what measures would be implemented to maintain these structures | Section 3.2.1
over time.

21. The Surface Water Monitoring Program must include: Section 4.1
a. baseline data on surface water quality, where available;

b. surface water impact assessment criteria; Section 4.2

c. aprogram to monitor surface water quality (particularly in project sediment | Section 4.3
basins); and

d. a protocol for the investigation, notification and mitigation of identified N/A
exceedances of the surface water impact assessment criteria.

22. The Ground Water Monitoring Program must include: Section 5.1

a. detailed baseline data on groundwater levels and quality, based on statistical
analysis (including available HWC data);

Soil and Water Management Plan Introduction
1646_R63_SWMP_V6 5



Conditions

groundwater impact assessment criteria, including trigger levels for
investigating any potentially adverse groundwater impacts;
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Addressed in
Section

Section 5.2

a program to monitor groundwater levels and quality, including a
groundwater core sample testing program to monitor changes in metallic
species above the maximum predicted groundwater level at Lot 218 that;

Section 5.3 and
5.3.1

i. isdeveloped in consultation with the EPA; Section 5.3.1
ii. samplesto a depth at least 2 m below the proposed extraction depth of | Section 5.3.1
0.7 m above the maximum predicted groundwater level, from at least
two locations within the area proposed to be extracted within the first 3
years; and
iii. includes testing for acid forming minerals at regular depth and time Section 5.3.1
intervals;
a protocol for further groundwater modelling to confirm the limits to Section 5.4
excavation depth across the site permitted in accordance with condition 7 of
schedule 2; and
a protocol for the investigation, notification and mitigation of identified Section 5.5

exceedances of the groundwater impact assessment criteria.

Soil and Water Management Plan
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Table 1.2 Statement of Commitments
Conditions Addressed in
Section

Groundwater

1.8.1 A Groundwater Management Plan will be developed prior to any sand Section 5.0
extraction activities to the satisfaction of the Department in consultation with | and 6.1
EPA. The Plan will include a groundwater monitoring program that includes
quarterly monitoring of groundwater level and quality (electrical conductivity,
pH, turbidity, arsenic, manganese and iron) at groundwater monitoring bores
SP 1 to SP 6 as shown on Figure 4.7 of the EA. The results of the monitoring
are to be commented on and compiled into an annual report.

1.8.2 Any refuelling of equipment used for the proposal will be undertaken by a Section 1.4
registered contractor to remove the need for on-site storage of fuels. No
maintenance of equipment or storage of chemicals will occur at either site.

1.8.3 Prior to sand washing being undertaken on-site access to a suitable water Section 2.1

1.9.1

supply will be obtained and evidence of this will be provided to the
Department. Prior to sand washing commencing a detailed Water
Management Plan for the sand washing operation will be prepared and
provided to the Department.

Table drains and flow dissipation structures will be installed along on-site
access roads as required in accordance with the Erosion and Sediment Control
Regional Policy (Port Stephens Council 2002) and the Code of Practice for
Managing Urban Stormwater — Soils and Construction (Landcom 2004).

Surface Water

Section 3.1.
and 3.2

1.9.2

Site Water Management Plans for operations on Lot 218 and Lot 220 will be
submitted for approval to the Department in consultation with EPA prior to
the commencement of sand extraction activities. The Plan will include details
on the storage and handling of chemicals on the sites including refuelling of
mobile equipment.

Whole
Document

1.93

Access roads will be constructed so as to not impede flood flows on Tilligerry
Creek floodplain. The alternate access road will be sealed between Nelson Bay
Road and the southern edge of the Tilligerry Creek crossing to minimise
sediment generation and transport adjacent to Tilligery Creek.

Section 2.1

1.3.2

Environment Protection Licence

Environment Protection Licence No 13218 Condition L1.1 requires compliance with Section 120 of the
Protection of the Environment Operations Act 1997 (POEO Act), which prohibits the pollution of waters. The
management measures described in this plan are designed to address this condition.

Soil and Water Management Plan
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1.3.3  Water Licencing

Mackas Sand does not hold any water licences associated with the operations at Lot 218 or 220. As noted in
Section 5, Mackas Sand monitors a number of groundwater parameters from a network of groundwater
monitoring bores. In accordance with Part 4 Division 4.7 Section 4.41 of the Environmental Planning and
Assessment Act 1979 and as discussed with Department of Industry (Dol) Crown Lands and Water Division
(CL&WD) (2017), Mackas Sand are not required to hold a water use approval under section 89, a water
management work approval under section 90 or an activity approval (other than an aquifer interference
approval) under section 91 of the Water Management Act 2000. Furthermore the Water Management
(General) Regulation 2018 Schedule 4 Part 1 Clause 10 also exempts Mackas Sand from the need to hold an
access licence.

1.4 Extraction Operations on Lot 218 and Lot 220

Extracted sand is either loaded directly onto trucks using a front-end loader or equivalent or screened on-
site before being loaded onto trucks for transport off-site via the alternate haul route (Lot 218) or Oakvale
Drive (Lot 220).

As shown in the Figure 1.2, approval has been granted for the installation of a wash plant, pond and
associated infrastructure. Construction and installation of this infrastructure has not been undertaken to-
date. Sand processing undertaken at Lot 218 or Lot 220 consists of mechanical screening to remove
oversize materials which poses limited potential to impact on surface or groundwater quality.

A Maximum Extraction Depth Map (2010) has been prepared and submitted to the DPIE, in accordance
with Schedule 3 Condition 2 of PA 08_0142 (as modified). Review and revision of the Maximum Extraction
Depth Map will be undertaken in accordance with Schedule 3, Condition 3 of PA 08_0142. Furthermore,
Table 5.6 identifies the protocol (Trigger Action Response Plan), for triggering additional review and update
(if required) of the Maximum Extraction Depth Map.

Final landform is required to be maintained at a level of at least 1 m above maximum predicted
groundwater level (refer to Figure 1.3). In accordance with Schedule 2, Condition 7, sand extraction is
restricted 0.7 m and 1.0 m above the maximum predicted groundwater level on Lot 220 and Lot 218
respectively. Extraction to 0.7 m above the maximum predicted groundwater level at Lot 218 can be
undertaken but is subject to the development of a groundwater core sample testing program in
consultation with the EPA.

Transects and Cross sections of existing operations for Lot 218 and 220 are provided in Figures 1.4-1.6.

Equipment will be refuelled on-site by appropriately qualified personnel in accordance with the Mackas
Sand Operational Management Procedure (Umwelt 2014) with no fuel or oil being stored on-site.

The sand at extraction sites on Lot 218 and Lot 220 has high infiltration and permeability and as a result the
site exhibits no surface drainage lines. The sand on-site has a typical particle size of 0.2to 0.3 mm andis a
Type C soil as defined in Landcom (2004).

In accordance with Section 2.3.8 of the Mackas Sand Project Environmental Assessment, a vegetated bund
will be developed and maintained along the landward side of the Lot 218. The proposed final landform at

Soil and Water Management Plan Introduction
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Lot 220 will also feature reshaped batters to provide additional runoff control should runoff occur during
extreme rainfall events.

Soil and Water Management Plan Introduction
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FIGURE 1.2

Lot 220 Extraction Plan
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2.0 Site Water Balance

2.1 Water Use On-Site

Mackas Sand does not extract groundwater for use at either Lot 218 or Lot 220 sand extraction areas, and
therefore does hold any licences for the extraction of groundwater for use at either Lot 218 or Lot 220.
Water demand for the current sand extraction operations is nil.

A small crib hut is hut located along Lot 218 alternate access haul road providing potable water. Water is
either captured via rainwater or brought to site by a contractor (as needed).

2.2 Water Management On-site

Water management needs on-site are negligible and are limited to surface runoff from the sealed access
road. The remainder of the site is comprised of sand which is free draining. There will be no water storages
constructed on either site as part of the current approval. There is no surface water runoff at either of the
sites that requires diversion or specific management.

2.3 Off-Site Water Transfers

There is no requirement for off-site transfers of water from the sand extraction operations on either Lot
218 or Lot 220.

2.4 Reporting Procedures

Mackas Sand will keep a record of any extraordinary water usage on-site for sand extraction purposes and
will compile and present this information as part of the Annual Review.

2.5 Measures to Minimise Water Use

Mackas Sand has effectively reduced its water usage to nil with the sealing of the access road. As such
there is no further need to review and investigate opportunities to further minimise water usage. Should
this situation change in the future Mackas Sand will investigate opportunities at that time.

Soil and Water Management Plan Site Water Balance
1646_R63_SWMP_V6 15



3.0 Erosion and Sediment Control Plan

The project has negligible potential to generate runoff or impact on surface waters. This is due to:

e the operation being undertaken on a sand dune environment which has high infiltration and
permeability characteristics

e the floor of the extraction operation is typically the lowest point in the landscape. Rain which falls
within the footprint of the extraction area typically immediately infiltrates through the sand profile and
reports to the groundwater. Occasionally surface water has been observed to pond on site (i.e. perched
water due to the infiltration rate being exceeded). This ponded water has not been observed to
discharge off site. It is also noted that the nearest drainage line to both operations are located upslope
from the extraction areas which further minimises and limits the potential for surface water runoff to
discharge offsite. Any surface water runoff generated in the extraction area is expected to be
contained with the floor of the extraction area

e the sand has a typical particle size of 0.2 to 0.3 mm and is a Type C soil as defined in Landcom (2004)
and as such has limited potential to increase surface water turbidity / suspended solid concentration.

3.1 Managing Urban Stormwater (2004) Requirements

Managing Urban Stormwater: Soils and Construction Volume 1, 4" Edition, 2004 (Landcom) hereafter
referred to as Landcom (2004) provides guidelines designed to minimise land degradation and water
pollution at urban development sites in NSW. The eight general principles for achieving this during the
construction alternate access road at Lot 218 and the sand extraction operations are:

a. Assess the soil and water implications of the development including those related to ESD

b. Investigate the acid sulphate potential on lands near the coast where soil disturbance is likely to
have an impact

c. Plan for erosion and sediment control concurrently with engineering design and before earthworks
begin, ensuring proper assessment of site constraints and integration of various components

d. Minimise the area of soil disturbed and exposed to erosion
e. Conserve topsoil

f. Control water flow from the top of the development area, through the works and out the bottom
of the site

g. Rehabilitate disturbed lands quickly
h. Maintain soil and water management measures appropriately during the construction phase.

This Soil and Water Management Plan has been prepared in accordance with these general requirements.

Soil and Water Management Plan Erosion and Sediment Control Plan
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3.2 Potential Sources of Erosion and Sediment Generation and Their
Controls

Mackas Sand will implement the following practical erosion and sediment controls to minimise the
generation and transportation of sediment around and offsite:

e temporary silt fences will be constructed immediately downslope of topsoil stockpiles which have the
potential to drain off site. Construction details for ESC structures utilised onsite are shown on
Figure 3.1;

e minimising all disturbed areas and stabilisation by progressive rehabilitation/stabilisation as soon as
practicable;

e clearly identifying and delineating areas to be disturbed and ensuring that disturbance is limited to
those areas. Clearing as little vegetation as required and minimising machinery disturbance outside of
these areas;

e construction of drainage controls such as table drains at roadsides and on hardstand areas;
e interception of runoff from disturbed catchment areas in pit floors or sediment dams;

e regular maintenance of all controls and inspection of all works weekly and following storm events, to
ensure erosion and sediment controls are performing adequately; and

e immediate repair or redesign of erosion and sediment controls that are not performing adequately, as
identified in field inspections.

3.2.1 Haul Roads

3.2.1.1 Lot218

The construction of the alternate access road to Lot 218 was completed in 2014. With the surface upgraded

with a bitumen seal during 2017. The access road was constructed with grades ranging from 0 - 3% with a
two way cross-fall within 100 m of drainage lines. Sediment generation along the sealed section of the haul
road is considered negligible.

A small portion of the alternate access haul road located near the entrance to the sand extraction area
remains unsealed. This area has some potential for sediment to be tracked by vehicles as they enter and
exit site. To address this Mackas Sand will use road side drains and/ or silt fencing and use the natural
gradient to maximise the catchment which reports to the quarry floor area.

Internal haul roads located within the Lot 218 operational areas are constructed on a flat surface, are
surround by free draining sand and therefore have negligible potential for sediment generation or
transport.

3.2.1.2 Lot 220

The remaining unsealed portion of the Lot 220 access roadway was sealed during 2017 and the potential
for sediment generation and transport in this area is considered negligible. Internal haul roads located

Soil and Water Management Plan Erosion and Sediment Control Plan
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within the Lot 220 operational areas are constructed on flat surfaces and have negligible potential for

sediment generation or transport.

3.2.2  Clearing and Topsoil Stripping

3.2.2.1 Lot218

Clearing or topsoil stripping activities are not required as part of operations at Lot 218.

3.2.2.2 Lot 220

Operations at Lot 220 require vegetation clearing and topsoil stripping prior to undertaking sand extraction
activities, with the extent of the work area demarcated prior to undertaking such work.

3.2.3  Soil and Stockpile Management

3.23.1 Lot218

The sand at Lot 218 is extracted from a series of mobile / windblown dunes. As such, there is no topsoil to
be stripped from the surface of the dune and stockpiled for reuse. The sand at Lot 218 is fine grained, free
draining. As such, there is minimal potential for sediment to be entrained in surface water runoff from the
site.

Therefore, the principal cause of sediment movement at Lot 218 is windblown sand from the mobile dunes,
which is a natural process associated with this landscape.

3.23.2 Lot 220

The sand at Lot 220 is extracted from a series of vegetated dunes and as such a topsoil layer is present.
Prior to the extraction of the sand resource the topsoil is salvaged and either immediately placed as part of
the rehabilitation of the mined area and the perimeter batters or stockpiled in areas for later use in site
rehabilitation. Silt fences will be constructed immediately downslope of topsoil stockpiles which have the
potential to generate surface water runoff which my drain off site. Stockpiles will be managed in
accordance with the relevant controls listed in the Landscape Management Plan.

3.2.4 Site Inspection and Maintenance

The Quarry Manager is responsible for ensuring that inspections of the sediment and erosion control
infrastructure is undertaken at least weekly and after rainfall events greater than 40 mm in 24 hours. The
Quarry Manager’s responsibilities include:

a. ensuring that drains operate properly and that necessary repairs are undertaken

b. maintaining sediment control measures in a functional condition (i.e. >30% capacity) until all
earthworks are completed and the site has been successfully rehabilitated to provide a stable non-
erosive surface

c. removing spilt sand to ensure that a minimum width of 5 m is maintained between stockpiles and
areas of high flow concentration or ecologically sensitive areas

Soil and Water Management Plan Erosion and Sediment Control Plan
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d. removing trapped sediment from behind silt fences and level spreaders, this will generally be
undertaken when sediment build up is approximately 30% of the height of the fence

e. inspection of rehabilitated areas and maintenance of any erosion or rills that may occur from time
to time

f. constructing additional sediment and erosion control works where required to protect downslope
areas if the implemented sediment and erosion controls are inadequate

g. removing temporary sediment and erosion control structures as the last activity in the
rehabilitation program

h. keeping a weekly log book that will be kept as hard copy and records:
= the occurrence of any high rainfall events
= the condition of any soil and water management works
= the condition of vegetation and any need to irrigate
= the need for dust prevention strategies

= any remedial works to be undertaken.

Soil and Water Management Plan Erosion and Sediment Control Plan
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Construction Notes

1. Construct the straw bale filter as close as possible to being parallel to the contours of the site.

2. Place bales lengthwise in a row with ends tightly abutting. Use straw to fill any gaps between
bales. Straws are to be placed parallel to ground.

3. Ensure that the maximum height of the filter is one bale.

4. Embed each bale in the %round 75 mm to 100 mm and anchor with two 1.2 metre star pickets
or stakes. Angle the first star picket or stake in each bale towards the previously laid bale.
Drive them 600 mm into the ground and, if possible, flush with the top of the bales. Where
siafr ickets are used and they protrude above the bales, ensure they are fitted with
safety caps.

5. Where a straw bale filter is constructed downslope from a disturbed batter, ensure the
bales are placed 1 to 2 metres downslope from the toe.

6. Establish a maintenance program that ensures the integrity of the bales is retained - they
could require replacement each two to four months.

FIGURE 3.1

Sediment and Erosion Control Structures
Straw Bale Filter
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Construction Notes

Source:

?

Construct the straw bale filter as close as possible to being parallel to the contours of the site.

Place bales lengthwise in a row with ends tightly abutting. Use straw to fill any gaps between
bales. Straws are to be placed parallel to ground.

Ensure that the maximum height of the filter is one bale.

Embed each bale in the rs%mund 75 mm to 100 mm and anchor with two 1.2 metre star pickets
or stakes. Angle the first star picket or stake in each bale towards the previously laid bale.
Drive them 600 mm into the ground and, if possible, flush with the top of the bales. Where
sta}r ickets are used and they protrude above the bales, ensure they are fitted with

safety caps.

Where a straw bale filter is constructed downslope from a disturbed batter, ensure the
bales are placed 1 to 2 metres downslope from the toe.

Establish a maintenance program that ensures the integrity of the bales is retained - they
could require replacement each two to four months.
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Construction Notes

1.

Construct sediment fences as close as possible to being parallel to the contours of the site,
but with small returns as shown in the drawing to limit the catchment area of any one section.
The catchment area should be small enough to limit water flow if concentrated at one point to
50 litres per second in the design storm event, usually the 10-year event.

Cut a 150-mm deep trench along the upslope line of the fence for the bottom of the fabric to
be entrenched.

Drive 1.5 metre long star pickets into ground at 2.5 metre intervals (max) at the downslope edge
of the trench. Ensure any star pickets are fitted with safety caps.

Fix self-supporting geotextile to the upslope side of the posts ensuring it goes to the base of the

trench. Fix the geotextile with wire ties or as recommended by the manufacturer. Only use

geotextile specifically produced for sediment fencing. The use of shade cloth for this purpose
is not satisfactory.

Join sections of fabric at a support post with a 150-mm overlap.

Backfill the trench over the base of the fabric and compact it thoroughly over the geotextile.

FIGURE 3.2

Sediment and Erosion
Control Structures
Silt Fence

File Name (A4): R63/1646 _504.dgn
20111207 10.19
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4.0 Surface Water Monitoring Program

4.1 Baseline Surface Water Quality

There are no surface flow or drainage lines on either Lot 218 or Lot 220 due to the high permeability of the
sand other than the man made shallow drainage channel that drains groundwater in an east to west
direction along the northern boundary of Lot 220 and to the north and north-west of Lot 218. Groundwater
is monitored as discussed in Section 5.0.

As a result there is no surface water that can be monitored to establish baseline conditions other than in
low-lying areas where surface water may intermittently pond following an intense rainfall event (i.e.
perched water due to the infiltration rate being exceeded). As this water is present for a short time on an
intermittent basis, and reports to the local groundwater, groundwater sampling and testing is undertaken
as detailed in Section 5.0.

4.2 Surface Water Impact Assessment

There is negligible potential for surface water runoff from areas other than the access road and as a result
no specific water quality criteria are required other than those determined for groundwater as discussed in
Section 5.2.

4.3 Surface Water Quality Monitoring

The development has negligible potential to generate runoff or impact on surface waters. The base of the
extraction area will be highly permeable and will be above the highest predicted groundwater level.

Surface water monitoring will comprise regular weekly visual inspection of silt fences to ensure that these
don’t become clogged with sediment and generate off-site runoff.

Soil and Water Management Plan Surface Water Monitoring Program
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5.0 Groundwater Monitoring Program

5.1 Monitoring Bores

A series of monitoring bores were installed across Lot 218 and 220 during September 2008 to assist in
preparation of the Mackas Sand Project Environmental Assessment (2009). The locations of these bores
and the adjoining Hunter Water Corporation (HWC) bore field are provided in Figure 5.1.

Monitoring bores SP1-5 continue to be utilised as part of the Mackas Sand Groundwater Monitoring
Program Network, with the corresponding bore construction information and cross sections for Lot 218 and
Lot 220 provided in Appendix 3. SP6 was operational until windblown sand from the mobile dunes covered
the bore in 2011. Since this time, BL158 (as part of the HWC bore field) has been utilised as a proxy bore to
BL6.

5.2 Existing Environmental Baselines

5.2.1  Groundwater Quality and Levels

The baseline groundwater monitoring results for the Mackas Sand Project has been categorised as follows:

e September and October 2008: these results were used to inform and are presented in the
Environmental Assessment (2009)

e November 2010 and January 2011: Given the limited groundwater dataset, Mackas Sand commenced
the approved groundwater monitoring program in November 2010. A 2011 investigation determined
that the turbidity and metal results were invalid due to the sampling methodology used (i.e. a bailer
causing elevated / false turbidity results)

e March 2011 to September 2013: Following the 2011 investigation, the sampling methodology was
amended. A dataset of 12 monitoring rounds from March 2011 to September 2013 has been used to
inform groundwater investigation trigger levels.

Table 5.1 presents the groundwater results for the above time periods. As the water level results are not
influenced by turbidity they do not follow the three time period categories.

Soil and Water Management Plan Groundwater Monitoring Program
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Table 5.1 Groundwater Baseline Data

Scale Date Commencement / Range ‘

pH pH September — October 2008 2 4.8 5.3 5.9
Unit November 2010 and January 2011 | 2 478 5.48 5.83
March 2011 — September 2013 12 4.67 5.63 6.94
Conductivity uS/cm | September — October 2008 2 104 239 570
November 2010 and January 2011 | 2 118 222 409
March 2011 — September 2013 12 84 201 541
Turbidity NTU Monitoring for parameter not undertaken during development of EA
November 2010 and January 2011 | 2 25.2 149.5 496
March 2011 — September 2013 12 <0.1 4.6 32.2
Arsenic mg/L September — October 2008 2 <0.001 0.003 0.006
November 2010 and January 2011 | 2 <0.001 0.005 0.016
March 2011 — September 2013 12 <0.001 0.0012 0.004
Manganese mg/L Monitoring for parameter not undertaken during development of EA
November 2010 and January 2011 | 2 0.014 0.033 0.084
March 2011 — September 2013 12 <0.001 0.0176 0.048
Iron mg/L September — October 2008 2 0.22 2.4 8.7
November 2010 and January 2011 | 2 1.14 4.58 13.1
March 2011 — September 2013 12 0.06 1.14 5.70
Level mAHD | July-October 2008 3 0.6 2.15 3.55
March 2010 — February 2012 22 0.30 2.01 3.45
Table 5.2 Hunter Water Corporation Groundwater Levels - mAHD

Date Range

04/02/2010-12/08/2011 33 1.12 2.44 3.56

As summarised in Table 5.1, baseline groundwater monitoring indicates the local area ranges from acid
(pH 4.67) to neutral (pH 6.94), has low conductivity (EC 84 to 541 uS/cm), turbidity levels are low (<0.1 to
32.2 NTU), low to moderate iron levels (0.06 to 5.7 mg/L) manganese ranged from <0.001 to 0.048 mg/L,
and low arsenic concentrations (<0.001 to 0.004 mg/L).

Groundwater level monitoring in the vicinity of Lot 218 and Lot 220 is also undertaken by Hunter Water
Corporation (HWC) at bores BL135, BL152, BL153, BL156, BL158, and BL159, which are considered nearby
to operations (see Figure 5.1). HWC recorded groundwater levels are set out in Table 5.2

Recorded groundwater levels within or adjacent to Lot 220 (Monitoring Points SP1 to SP4) ranged from
0.30 mAHD (in the vicinity of the manmade drain adjacent to SP4) to 2.64 mAHD while groundwater levels
adjacent to the northern boundary of Lot 218 (Monitoring Points SP5 and SP6/BL 158) ranged from

2.04 mAHD at BL158 to 3.45 mAHD at SP5.

Soil and Water Management Plan Groundwater Monitoring Program
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Analysis indicates that the groundwater profile at Lot 220 typically dips from south to the north (i.e. SP1 to
SP4) towards Tilligerry Creek to the north of the site. Assessment against the maximum groundwater level
predicted within Umwelt (2011) is presented in Table 5.3.

During 2015 groundwater levels at SP2 and SP3 were recorded above the predicted maximum. Typically
these recorded levels are within what is considered a reasonable margin of error (<0.25 m) for the
groundwater model. The exception being the groundwater levels recorded on 13 May 2015 (3.43 mAHD),
31 August 2015 (3.15 mAHD) and 18 November 2015 (3.10 mAHD) at SP2.

Initial investigations into the potential causes of these elevated levels indicate that they do not appear to
be related to rainfall events in isolation but may also be influenced by:

e temporary localised changes in vegetation, topography and / or

e influenced by operational practices associated with the adjacent sand mining operation to the west
which is within meters of SP2.

Given the localised extent of the elevated groundwater readings and that the readings have subsequently
return to below the predicted maximum, no further assessment of the maximum groundwater level and
corresponding extraction level is proposed at this stage.

Soil and Water Management Plan Groundwater Monitoring Program
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Table 5.3 Recorded and Predicted Maximum Groundwater Levels (2010-2018)
Monitoring Point Recorded Maximum (mAHD) | Approximate Predicted Difference (m)
Maximum (mAHD)
SP1 2.51 3.6 -1.09
SP2 343 2.8 0.63
SP3 2.7 2.6 0.10
SP4 1.14 1.25 -0.11
SP5 3.49 3.6 -0.11
BL158 3.13 3.7 -0.57

5.2.2  Acid Sulphate Soils

The Williamtown 1:25,000 Acid Sulfate Sulphate Soils Risk Map (NSW Department of Natural Resources
2006) classifies almost all of the approved mining area as Wd4 and Wa4, which are described as landforms
resulting from aeolian processes forming either dunes or sandplains at an elevation of above 4 mAHD.

The probability of acid sulphate soils being present in this landform is considered to be low with any acid
sulphate materials present likely to be sporadically distributed and at least 3 m below the ground surface
and possibly much deeper if buried by windblown sand.

Very small sections of the north-eastern corners of the Lot 218 operational area and Lot 220 are classified
Wa2 and Ap2 soils respectively. These soils are also considered to have a low probability of containing acid
sulphate soils, although may contain acid sulphate material between 1 and 3 m below the ground surface.
The section of Lot 220 that contains Ap2 soils will form part of the vegetation buffer that will surround the
site and will not be disturbed.

It is considered that sand extraction operations pose minimal risk of exposing acid sulphate soils, as sand
extraction will not occur below the groundwater table. The probability of acid sulphate soils occurring
within the project area is very low as all of the material to be extracted would have been exposed to the air
in the past.

RCA Australia Pty Ltd were commissioned to undertake soil tests at Lot 218 and 220 in 2017. Soil testing
consisted of the development of 16 test pits at varying depths across extraction areas. Samples were
collected at depths varying from 1.5, 2.5 and 3.5 m below the existing pit floor. A total of 12 samples were
collected for Acid Sulfate Soils testing and 39 samples collected for metals, including arsenic, iron and
manganese.

Acid Sulphate Soil Testing was conducted in accordance with ASC NEPM (2013) guidelines (EPA approved
guideline) and best practice methods in accordance with NSW SEPP 55 — Remediation of Land. Results from
Acid Sulphate Soil testing showed that no samples exceeded criteria from the NSW Acid Sulfate Soil
Management Advisory Committee’s Acid Sulfate Soil Manual (1998) (EPA Approved Manual) and confirmed
that acid sulphate soils are not present in the areas tested. Sampling for iron and manganese provided
results consistent with the overall sand environment, whilst arsenic results were below detectable limits.
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5.3 Groundwater Impact Investigation Trigger Levels

The sand extraction operations on Lot 218 and Lot 220 are located within the North Stockton Catchment
Area (see Figure 1.2) which have the potential to be used as an emergency drinking water supply in the
future. Water quality within the North Stockton Catchment Area does not currently comply with the
Australian Drinking Water Guidelines (ADWG) 2011, as presented in Table 5.4.

Groundwater in the North Stockton Catchment Area is capable of being used for drinking water supply
following treatment. Treatment of the groundwater from the North Stockton Catchment Area typically
involves pH adjustment and reduction of heavy metals such as iron, manganese and arsenic. As noted
inTable 5.4, ADWG provide health and aesthetic guideline values. Recommended values are based on
aesthetic or health considerations.

Analysis indicates that the groundwater monitored in the study area does not comply with AWDG (2011)
standards for various parameters depending on whether the health or aesthetic guideline values are
applied and would require treatment before use.

Section 3.3.2.3 of the ANZECC (2000) guidelines recommend that impact assessment criteria (trigger values)
be used as a yardstick against which to compare the results of water quality monitoring and suggest that
when monitoring results fall outside the trigger values there is a possible risk to environmental value and
further action should be taken to investigate or address the cause. The trigger values are not exceedance
criteria but are used to initiate investigations into the groundwater quality. Setting appropriate trigger
values is a key issue in identifying and managing changes in groundwater quality.

Table 5.4 Australian Drinking Water Guidelines 2011
pH 6.5 — 8.5 (Aesthetic only*)
Turbidity (NTU) 5 (Aesthetic only*)
Fe (mg/L) 0.3 (Aesthetic only*)
As (mg/L) 0.01 (Health only)
Mn (mg/L) 0.1 (Aesthetic) & 0.5 (Health)
Cobalt (mg/L) NA**
Chromium (lll) (mg/L) NA**
Zinc (mg/L) 3 (Aesthetic only*)

* Insufficient data to set a guideline value based on health considerations
** No endorsed ADWG value

Soil and Water Management Plan Groundwater Monitoring Program
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Potential impacts to groundwater quality due to operations include:

e risks from acid sulphate soils (ASS), which can be identified through lowered pH and elevated arsenic
levels

o fuel spills, identified through regular observation and would be identified by the presence of a
hydrocarbon film.

Section 3.4.3.2 of the ANZECC Guidelines recommend that site specific monitoring results and
measurements should be used, where available, to develop appropriate guidelines to inform and identify
when further investigation is required.

Given that baseline groundwater levels are highly variable and largely outside of the ADWG 2011, trigger
values have been developed based on values provided within the ADQG (2011), ANZECC guidelines (2000)
and long term groundwater monitoring results from a previous operation in the local area. Where site
specific monitoring results are not yet available (i.e. Cobalt, Chromium (lll) and Zinc temporary trigger
values will informed by the ADWG (2011) or ANZECC Guidelines (2000).

Temporary trigger values will be used until a suitable collation of data is available to inform site specific
trigger values. Taking into consideration the existing groundwater quality at the site, potential impacts due
to operations, and the ADWG (2011), trigger values for further investigation are presented in Table 5.5.

Table 5.5 Groundwater Investigation Trigger Values
Parameter ‘ Unit of Measure ‘ Min ‘ Max
pH pH Unit 4.5%* 8.5%
Conductivity uS/cm NA 600**
Turbidity NTU NA 50**
Arsenic mg/L NA 0.01*
Manganese mg/L NA 0.1*
Iron mg/L NA 5.70**
Cobalt mg/L NA 0.15%**
Chromium (111) (mg/L) NA 0.0906***
Zinc (mg/L) NA 3*
Total Petroleum Hydrocarbons | Visual No oily film observed Qily film observed

*these values based on ADWG (2011)

** these values based long term groundwater monitoring from a previous operation in the local area

*** values based on ANZECC (2000) guidelines

5.4 Groundwater Monitoring

In accordance with the requirements of condition M2 of EPL 13218, groundwater levels and groundwater
quality will be monitored quarterly at the six monitoring bore locations (SP1 to SP5 and BL158) (refer to
Figure 5.1). The collection of groundwater samples for analysis, and the subsequent review and
interpretation will be undertaken by a suitably qualified and experienced person(s).

Soil and Water Management Plan Groundwater Monitoring Program
1646_R63_SWMP_V6 29



umwelt

Groundwater depth and quality will be monitored quarterly at SP1, SP2, SP3, SP4, SP5 and BL158 for the life
of the operation for the following groundwater quality parameters:

e pH(Lab)

e conductivity (uS/cm)
e arsenic

e jron

® manganese

e turbidity

e cobalt

e chromium ()

e zinc

Total Petroleum Hydrocarbons (visual).

5.5 Groundwater Core Sample Testing Program

To assess the potential for ASS impacts to occur due to the lowering of the extraction height at Lot 218 to
0.7 m above the predicted maximum groundwater level approved under PA 08_0142, Mackas Sand has
developed a groundwater core sample testing program.

The program was developed in consultation with the EPA. A separate document has been prepared that
details the requirements of the Groundwater Core Sample Testing Program (refer to Appendix 2). The
sampling locations are provided in Figure 5.1.

5.6 Groundwater Reporting and Contingency Measures

Quarterly results will be compiled and analysed by a suitably qualified and experienced person(s) to check
for unforeseen impacts or trends in groundwater level or quality with reference to the trigger values in
Table 5.5 and the predictions made in Umwelt (2011). A short report will be prepared quarterly and
provided to the Quarry Manager who will implement any necessary changes or controls that may be
required.

Groundwater data will be reported annually within the Annual Review. If any unexpected trends in
groundwater quality are observed, the Trigger Action Response Plan (TARP) as outlined in Table 5.6 shall be
implemented.
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Table 5.6 Impacts on Groundwater TARP
TARP ‘ Impacts on groundwater
Trigger Groundwater monitoring indicates a continuous decreasing or increasing trend in

groundwater level / quality over three consecutive quarterly sampling periods outside
minimum or maximum trigger values as shown in Table 5.3 or Table 5.5.

Action e Notify Mackas Sand Quarry Manager and Director
e Investigate the potential cause of the change in groundwater level / quality
e Any groundwater level investigation will include consideration of the following:
o The 24 hour rainfall event volumes that occurred in the lead up to the reading

o Comparison of the rainfall event volumes with the June 2007 storm which established
the maximum predicted groundwater level

o Comparison of the measured levels against the predicted maximum at all other
monitoring locations (i.e. localised or wider observation)

o Observations of the event across the wider region

o Local topographic changes which may be influencing surface water flows and
groundwater recharge zones

o Operations and activities which adjoin and are further afield from the sand extraction
operations at Lot 218 and Lot 220

o The validity of the input parameters used in groundwater model (i.e. should they be
altered in light of observations in the field and/or new information now available).

o The groundwater model will be rerun if:
= the input parameters are inconsistent with the field observations and / or

= the measured levels at more than 50% of the groundwater monitoring bores at
Lot 218 and Lot 220 are higher than the predicted maximum giving consideration
of the accuracy of the model (i.e. 0.25m) and / or

= new information becomes available which may raise the height of the approved
predicted maximum groundwater level map.

e Determine if the incident has caused or is threatening material harm to the environment.

e Notify DPIE of the incident with 24 hours following the identification of three consecutive
monitoring results exceeding the minimum or maximum trigger values as shown in
Table 5.5

e Initiate PIRMP (see Section 6.3.1) should an incident or activity result or has the potential
to result in material harm to the environment

Response e Develop corrective/preventative actions based on the outcomes of the investigation
and/or additional monitoring.

e Notify regulatory agencies as specified in Section 6.3 and DPIE of the investigation
outcome and actions taken and/ or to be implemented, within 7 days of the date on
which the incident occurred.
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Revise the extraction depth map should a revision of the groundwater model predict a
rise in the height of the approved predicted maximum groundwater level.

Communicate the revised extraction depth map with operational staff and adjust all
future extraction activities accordingly.

Plan .

Prioritise actions based on the risk to the environment and likelihood of a repeat incident
Monitor the completion of actions to ensure they have been effective

Review and if necessary this plan in accordance with Schedule 5 Condition 4A of PA
08_0142 (as modified)

Soil and Water Management Plan
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6.0 Reporting and Review

6.1 Reporting

Mackas Sand will engage a suitably qualified and experienced person to regularly review and interpret the
groundwater level and quality results. Mackas Sands will keep a log of any incidents that have the potential
to adversely impact on the groundwater level and quality of surrounding privately owned land. The Quarry
Manager will investigate any exceedances of the water quality impact assessment criteria.

An Annual Review will be prepared and submitted to the Secretary and relevant agencies in accordance
with the requirements of Condition 4 of Schedule 5 of PA 08_0142 (as modified). The Annual Review will
include an assessment of observations and incidents recorded in the Quarry Manager’s log book and the
results of groundwater level and quality monitoring. This will include any investigations that have been
undertaken to address unforeseen impacts and contingency/mitigation measures that have been
implemented to address these unforeseen impacts.

The Annual Review and groundwater monitoring results will be made publicly available on the Mackas Sand
website (www.mackassand.com.au) in accordance with Condition 9 of Schedule 5 of the Project Approval.

6.2 Complaints Handling

In accordance development consent and EPL requirements, Mackas Sand has established a 24 hour
complaints line. The number is 0408 490 911 and is listed on the Mackas Sand website
(www.mackassand.com.au).

Complaints received on the number will be directed to the Quarry Manager who will respond to the
complainant within 24 hours if the complainant is contactable. A record of all complaints will be kept on-
site and published on the Mackas Sand Pty Ltd.’s website.

All complaints and information in regard to responses will be provided to the CCC. One of the functions of
the CCC is to review complaints or disputes between Mackas Sand and members of the community.

6.3 Incident Reporting Protocol

Condition 2 of Schedule 5 of PA 08 0142 (as modified) requires any exceedances of limits/performance
criteria within the approval to be reported to DPIE within 24 hours of the exceedances being recorded. This
includes any incidents that cause (or may cause) material harm to the environment.

Following the reporting of an exceedance or incident to the DPIE, HWC and DPI Water and other relevant
agencies, Condition 3 of Schedule 5 of PA 08 0142 (as modified), requires the proponent to prepare a
written report of the exceedance within six days of the exceedance being reported. The written report
must contain:

e adescription of the date, time and nature of the exceedance;

e identification of the cause (or likely cause) of the exceedance;
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e adescription of actions taken to date; and
e adescription of the proposed measures to address the exceedance.

In the event of any exceedances or incidents which cause or may cause material harm to the environment,
Mackas Sand will report in accordance with the requirements of Conditions 2 and 3 of Schedule 5. The
Quarry Manager will be responsible for ensuring these reporting requirements are complied with.

6.3.1 Material Harm Incidents

Mackas Sand is committed to minimising any potential for material harm to the environment and
surrounding community. A PIRMP has been developed for Mackas Sand operations which outlines the
response and notification procedures in the event of a potential material harm incident. In addition to
reporting required by Condition 2 of Schedule 5 of PA 08_0142 (as modified) incidents resulting or having
the potential to result in material harm to the environment, (as defined by Section 147 of the Protection of
the Environment Operations Act 1997) shall be reported to the following authorities (as relevant)
immediately after the Quarry Manager becomes aware of the incident:

e the EPA — Environment Line (if not the ARA);

e the Ministry of Health;

e WorkCover;

e the Local Authority (Council) if not the ARA; and

e Fire and Rescue NSW.

The information about a pollution incident that must be notified includes:

e the time, date, nature, duration and location of the incident;

e the location of the place where pollution is occurring or is likely to occur;

e the nature, the estimated quantity or volume and the concentration of any pollutants involved,
if known;

e the circumstances in which the incident occurred, including the cause of the incident, if known; and

e the action taken or proposed to be taken to deal with the incident and any resulting pollution or
threatened pollution, if known.

6.4 Records

In accordance with EPL condition M1.2, monitoring records will be maintained on site for at least four
years.

In addition, the following records must be kept in respect to any samples required to be collected as per
EPL condition M1.3:

e date(s) on which the sample was taken;
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e time(s) at which the sample was collected;
e the point at which the sample was taken; and

e the name of the person who collected the sample.

6.5 Review

The SWMP is to be reviewed in accordance with Condition 4A and Condition 7 of Schedule 5 of PA 08_0142,
or as directed by the Secretary of DPIE.

The review process is to reflect changes in environmental requirements, technology and operational
procedures.
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1.0 Introduction

Mackas Sand Pty Ltd (Mackas Sand) undertakes sand extraction operations on Lot 218 // DP 1044608 and
Lot 220// DP 1049608 located approximately 25 kilometres north east of Newcastle near Salt Ash in the
Port Stephens Local Government Area (LGA), New South Wales (refer to Figure 1.1). Mackas Sand’s
directors have operated sand extraction operations in the area since 1992. Lot 218 and Lot 220 are owned
by the Worimi Local Aboriginal Lands Council.

Mackas Sand was granted Project Approval No. 08 0142 (PA 08_0142) on 20 September 2009 by the
Minister for Planning under Part 3A of the Environmental Planning and Assessment Act 1979 to operate
sand extraction operations at Lot 220 and Lot 218. It is estimated that in excess of 21 million tonnes of sand
resource will be extracted from Lot 218 and Lot 220, with Lot 218 having an indefinite extraction life due to
the ongoing movement of sand from the adjoining mobile dunes.

A modification to PA 08_0142 was approved on 30 September 2013 by the NSW Planning Assessment
Commission (PAC) under delegation of the Minister for Planning and Infrastructure (now Minister for
Planning and Environment-DP&E). The modification (PA 08_0142 MOD1) approved:

sand extraction to within 0.7 metres of the maximum predicted groundwater level at Lot 220

e sand extraction to within 0.7 metres of the maximum predicted groundwater level at Lot 218, unless
the core sample testing program demonstrates that extraction to within 0.7 metres of maximum
predicted groundwater can be undertaken without disturbing acid sulphate soils

e afinal landform surface level at least 1 metre above the maximum predicted groundwater level at Lot
218 and Lot 220 and

e the approval of an alternate route to access Lot 218. The alternate route connects directly from Lot
218, northward to Nelson Bay Road, as depicted within Figure 1.1.

A second modification to PA 08_0142, (MOD2), was approved by the PAC on 16 March 2016. The
modification allows for an increase in maximum hourly truck movements (in and out) of Lot 218 via the
approved alternate access road.

1.1 Purpose and Scope

To satisfy Schedule 3, Condition 22(c) of the Project Approval 08_0142 (as modified) and Environment
Protection Licence (EPL 13218), a program to monitor groundwater levels and quality, including a
groundwater core sampling testing program to monitor changes in metallic species above the maximum
predicted groundwater level at Lot 218 is required to be developed (referred to hereafter as the
Groundwater and Soil Testing Program).

The Groundwater and Soil Testing Program is to be prepared in consultation with the Environment
Protection Authority (EPA) and submitted to the Secretary of the Department of Planning and Environment
(DP&E) for approval.

The purpose of this Groundwater and Soil Testing Program is to develop a program to monitor groundwater
levels and quality and changes in metallic species above the maximum predicted groundwater level at Lot
218 in DP 1044608 Nelson Bay Road, Salt Ash.

Groundwater and Soil Testing program for Lot 218 Introduction
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1.2 Regulatory Requirements

1.2.1  Project Approval and EPL

A detailed list of the relevant PA 08_0142 (MOD2) and EPL conditions and where they are addressed in this
document is included in Table 1.1.

Table 1.1 Project Approval and EPL Conditions

Conditions Addressed in
Section

Project Approval
Schedule 3 — Environmental Performance Conditions
Soil and Water Management

22. The Ground Water Monitoring Program must include: Section 2.0
(c) a program to monitor groundwater levels and quality, including a groundwater
core sample testing program to monitor changes in metallic species above the
maximum predicted groundwater level at Lot 218, that;

(i) is developed in consultation with EPA;

(ii) samples to a depth at least 2 m below the proposed extraction depth of 0.7 m
above the maximum predicted groundwater level, from at least two locations
within the area proposed to be extracted within the first 3 years; and

(iii) includes testing for acid forming minerals at regular depth and time intervals;

Environment Protection Licence

Section 8 — Pollution Studies and Reduction Programs
U1 Pollution Reduction Study (PRS) 2 — Groundwater and Soil Monitoring Program for Lot 218

ul.l The licensee must develop a program to monitor groundwater levels and quality Section 2.0
and a soil core testing program to monitor changes in metallic species above the
maximum predicted groundwater level at Lot 218.

The groundwater monitoring program must include details of monitoring bores
(and justification for their inclusion); parameters to be monitored (and
justification) and frequency of monitoring (and justification).

The soil testing program must include core samples to a depth at least 2 metres
below the proposed extraction depth of 0.7 metres above the maximum predicted
groundwater level. The soil sampling must include cores from at least two
locations within the area proposed to be extracted in the period 2015 to 2017. The
testing of the cores must include testing for acid forming minerals at regular
depth and time intervals.

The program must be written into a report which must-be supplied to the EPA
(addressed the Manager Hunter - hunter.region@epa.nsw.gov.au) by 30 June
2016.

Groundwater and Soil Testing program for Lot 218 Introduction
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2.0 Monitoring Program

2.1 Groundwater Monitoring Program

In accordance with the requirements of condition M2 of EPL 13218 groundwater levels and quality will be
monitored quarterly at the two monitoring bore locations associated with Lot 218, SP5 and BL158 (refer to
Figure 2.1). Monitoring commenced at BL158 in 2011 as a proxy bore for SP6 as SP6 has been engulfed by
a mobile dune. These bores are located between sand extraction operations on Lot 218 and Hunter Water
Corporation’s Emergency Borefield Easement to the north and will be used to monitor for any potential
migration of metallic species in groundwater from sand extraction operations should this occur.

Groundwater depth and quality will be monitored quarterly at SP5 and BL158 for the life of the operation
for the following parameters, as detailed in Section 5.4 of the Soil and Water Management Plan (SWMP),
being:

e Level (mAHD)

e pH(Lab)

e conductivity (uS/cm)

e arsenic

e jron

® manganese

e turbidity

e cobalt
e chromium (lll)

e zinc

Total Petroleum Hydrocarbons (visual only).

The list of tested analytes has been in place since 2008, except for cobalt, chromium and zinc which have
been included as part of the 2019 revision.

This list has been reviewed as a part of a Pollution Reduction Study for EPL 13218 (2016). Based on
available documentation regarding potential metallic species impacts from Acid Sulphate Soils (ASS), this
review confirmed that the list of analytes tested is appropriate to further monitor any potential impacts in
raising the metallic species in the groundwater and soil profile. Additional parameters were included as
part of a review to the Mackas Sand SWMP (2019).

If soil testing as discussed in Section 2.2 demonstrates that there is potential for mobilisation of metallic
species as a result of sand quarrying operations, additional groundwater monitoring bores will be installed
within the Lot 218 extraction area.

Groundwater and Soil Testing program for Lot 218 Monitoring Program
1646_R68_GWS_Monitoring Program_V2 4
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2.2 Soil Core Testing Program

In order to test for the presence of actual or potential acid sulphate materials below the maximum
predicted groundwater level and the subsequent potential for the changes is groundwater quality

(i.e. mobilisation of metallic species), Mackas Sand has developed a soil core testing program for Lot 218.
The requirements for the testing program were initially developed in consultation with the EPA through the
Environmental Assessment process.

Samples will be obtained from two locations proposed to be extracted within the next two years (refer to
Figure 2.1).

Condition 22(c) of the Project Approval and U1.1 of the EPL requires samples to be taken from two
locations to a depth of at least 2 m below the proposed extraction depth of 0.7 m above the maximum
predicted groundwater level.

It is proposed to collect samples at 0.5 m intervals down to a depth of 2 m below the proposed extraction
depth of 0.7 m above the maximum predicted groundwater level at each of these locations.

The analysis of the samples collected will be undertaken in accordance with Australia Standard (AS) 4969
Analysis of acid sulfate soil — Dried samples — Method of test.

Collection of soil core samples will generally include:

e sampling at 0.5 m intervals or less to a depth of 2 m below the proposed extraction depth of 0.7 m
above the maximum predicted groundwater level, with sample sizes of at least 250 grams

e samples will be in placed in plastic film and tied plastic sample bags

e asoil profile log will be kept, this in order to determine if soil colour changes with depth can be
correlated with changes to Potential Acid Sulphate Soils (PASS) or Net Acid Generation Potential

e groundwater ‘grab’ samples will be collected if groundwater is intercepted

e samples will be taken to a NATA accredited laboratory for testing.

Once results are obtained a short report will be prepared and submitted to the EPA, DPE and relevant
agencies. Should results indicate the potential for the mobilisation of metallic species; an additional

investigation will be undertaken in consultation with the EPA to assess depth and extent of the potential for
mobilisation.

Groundwater and Soil Testing program for Lot 218 Monitoring Program
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3.0 Reporting

3.1 Groundwater and Soil Review, Reporting and Contingency
Measures

Groundwater level and quality monitoring results will be compiled and analysed to check for unforeseen
impacts or trends in association with testing results from the soil testing program.

If laboratory results identify the potential for Net Acid Generation and PASS then groundwater results will
be reviewed for trends in metallic species to indicate potential impact and additional groundwater
monitoring bores will be established within the approved extraction to monitor the potential mobilisation
of metallic species.

The reason for the unexpected trends or exceedances will be explored, potential contingency measures will
be developed and a report will be prepared and submitted to DPE, EPA and relevant agencies. This may
include additional groundwater and / or soil testing to confirm any particular changes in metallic species
above the maximum predicted groundwater level.

Results of this testing will then be utilised to inform changes to any operational extraction management
measures utilised.

Groundwater and Soil Testing program for Lot 218 Reporting
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4.0 Review

The Groundwater and Soil Monitoring Program is to be reviewed in accordance with Condition 4A and
Condition 7 of Schedule 5 of PA 08_0142, or as directed by the Secretary of DPE.

The review process is to reflect changes in environmental requirements, technology and operational
procedures.

Groundwater and Soil Testing program for Lot 218 Review
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Please mark the wotk site with " X k‘\hc DIPNR CLID map or supply 4 sketch map of the location Altach the mup (o this Form A package.

.

-~y Z a5
Wl R AN SIGNATURES
Driller Signature: /_25’7// P oD Livensee Signuture: i
Date: i Date:

NOTE: Ifnot enough space is pravidesd usc a scparate piece of paper, Provide detaila of works location, Dhiters License Number and Wark License Number,
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FORM A PARTICULARS OF COMPLETED
BORE

VERSION 2004

5

Drilier's Licence Mo: 7 207 2 [} | Work Licence No 3 3
Class of Licence: Wame of Licensee: Mﬁ j( A SAND
Dritler's Name: -y S FFE W Intended Usc; AUy, mfp,{ Vi ﬂ;'?lb(}f;]} iv’t’//
Assistant Daller's N.)mgz"y, V[—c 31/’4{5)/ Compiction Date: .
Contractar: * - DRILLING DETAILS I_'[r
Hew bore 11 Rl:pl'lccmcm Rore Fram To Huole Diameler l')l'lllin_g Method
Deepened O Lnlarged (m) fm) fmm) Lode |
Reconditioned D) Other (sif) M 3,700 j well 150 L
Final Depth M -
- . WATER BEARING, ZONES 1A
From Ta ‘hickness 5 Wi Estimnaled Yiell Test nDiL )\)m:nmn Salimity
{1.1s) method }- 3t end olaest (Conductivity' or TDS}
(i} {m) {m, (m) Tadividuat | Cummalative | {ode™ (m} Hrs ,)!in Cond. TGS
Aquiler ,/‘d / & (psfemp | (gl |
4 Zg 2B . L e <
~r | — 4
— —t"
CASING / LINER DETAILS . R
Material oD Wal) lsorn Ta Method of Casing, Support Method Code ‘_‘ff:
Thickness Fixin : - - o
Code {mm) () ) ) Codcg Type of casing buttem f(_,ndc Pl .
¥ e a7, I N EH Centralisers lnslalicd: Mo £ ves L1 (Indicate on Sketeh)
| . - e Suwp installed  No 3 Yues [ From m Ta m ]
T Pressurs cemended No B ves 0T From m Tu 1
%F’e:}g::%m Casing Protector comented inplace No E/‘:’c., a
WATER ENTRY DESIGN |
Gencrval Screen Siol Details _
Mauterfal oD Wall From To Opening Fixing Aperture [ength Width Aligninent
isickness ype .
Code (mmj (mm) (m) {m) Code Cude (mm} ()} (mm} Code
2. AN K e M 7y A
GRAVEL PACK _,_ 113
Type Grage Grain size Depth Quantity '
(o) (i ,
<~ - From To From To Lilres orF in
Rounded 1 Graded =4 2 < gkt i s
Crushed o Lingraded 2
Benitonile/Groul seal Ne O Yes 47 -
Method of placement of Gravel Vack Code |/ |
) BORE _DEVELOPMENT e IR
Chemical used for breaking down drllingmud  No O Yes U Name:
Method Baiflngd Sueging,_ G [ JeMing, ——"" U] | Airlifing O | Dachwening O | Pumping -0 | Other:
‘L Lnestion. hrs hrs e LS hi's ) hrs
DISINFECTION ON COMPLETION RE!
Chemivuifs used Quantity applicd (litres) o Jicthod of application —
Eipr? ¢ s Srradegl 07 Ll S _
PUMPING TESTS ON COMPLETION { {0}
Pump fnitial Water Level
Test type Date intake Yiater Pumping at end of ] Juration Hecovery
depth Level rate pumping of Test Water level “I'irme taken
(WL L~ {DDL) . ‘
() () 545y {rm) (hrs) {in} (hrs) {min}
Multi stage | Stage | i -
1 {stepped Stage 2 I/ i /
e
drawdawn) Slagg.‘i»‘/ / P
- 17
Single stage 4 i /
constant sale v
Heipht s{messioninoint above rround leve]: T, Test Method Code SeeCodcTabled |
For DIPNR use only: ] G ‘ W [ : ! l i I I l




Fax from '@ +BZ2498265086 a7-18-11 B88:54 Py:

- NSW Department of infrastructure,

Planning and Natural Resources FORM A PARTICULARS OF COMPLETED

BORE
VERSION 2004
Work Licence MNo: 3 Bl
i WORK PARTLY DACKFILLED OR ABANDONED [ I
Original depth of wark / . metres . is work parlly backfiled : No OO Yes 3
Is work abandoned @ MsITT Yes O Method ofzbamihnmcm Backfitled O  Plugged O Capped [
PIns any cosinp.be@n lefl inthe womk Mg £ e U1 Fromt v ionieee )7 T0 s G, e
S““).B/ﬁ“ type Fram depth Ta depth " Sealing 7 Gl type me(c_i,c_pﬂ'/ To depih
Code () i m Code oy m
rd ' 4 —
Site chosen by:  HydrogeolopistD)  Geologist () Dyiller O Divinerfl  Client L3 ather DD wl
DRILLER'S ROGI/STRATA DESCRIMIION (LITHOLOGY) i R
- Depth Degeription WORK CONSTRUCTTION
From{m} Tofm, ' / e RKFT(“H
o2 g [
[
E; = vl
]
Rﬁs\jj
(3\6 <y
5
i
3 2
= o
Sl af
/ WORKNOT CONSTRUCTED RY DRILLING RIG 3 |
/
Method of Excavation : Hand dug O %(hoc 1 Iragline [ Dozer 9/ Bailing [1 Other /‘
Depth 1.ength Width Diameter |7, .. . Dismensions of /rnm Tepth Tu Deplh
{m) {m) ,/ {m) {m) /Z“““g material Nisier {11 (m) ()
f
/ .x‘"/ _/
e -
PLEASE ATTACH COPIES OF THE FOLLOWING IF AVAILABLE
Gralogist log Mo Yes O | Labovatory analysis of water Sample No@ Yes( Pumping test(s) Holl  Yesd
Geophysicallog —— Noll  Yes O | Sicve analysis of aquifer inaterial Noll YesO Instahled Pump details  NoO Yes O
LOCAIION OF BORE, |
Lot No DPNo -
.
Work Location Coorditales hastmy)//ﬁ?? ZggNudhmﬁ;p‘) ?/' /7201:(:
GPS: Ne O vYeg £ »= AMG/AGD OO or MGA/GDA O (Sec explamation)

Please mark the werk site ivith * X on the DIPNR CLID map ar supply & sketch map ol the location Attach the map to this Form A package.

s, ’/ Zf\ STGNATURES

Driller Signature: /{W/ ™ Vivensee Signature: 17

Date: Diate:

NOTE: If not enough space is provided use a separate pices of paper. Provide details of warks location, Drillers License Number and Work [License Mumber.



Fax from | +B249826586 Ba7-18-11 88:54 Pg: 7
NSW Department of Infrastructure,
Planning and Natural Resources FORM A PARTICULARS OF COMPLETED
BORE
VERSION 2004 a
Driller's Licence No: /7772 [} [ WorkLisenee ™o 2, BI. &ﬂ
Class of License: 2 Nzme of Licensee: AFA CEATS SAAD
Drilles’s Name:  fury e, S AT Tatended Usc:S oy )[
A i Mo
Assistayt Driller's Ndch}, KC‘L"{_‘:' J%L“g‘y Completion E}gz:m f’?d PJ rer 7 (’f,’/?) N
Contractor: - DRILLING DBETAILS - :_!!
New bore m] chlaccmul! [ore C| Fram To Huole Diameter | Drilling Methad
Droepencd [ih] LEalarged mh (rn.) . {mm) Code |
Reconditioned O {her (fp(‘(:leWM‘m Nﬁ/? < 2.5 /&0 /
|_Linal I UeElh : 31} B .
- WATER BEARING ZONES ) I .
Frum To Thickness 5 WL Estimated Yield Test pDL Dhurakion Salinity
{I./s) metingd | 3t end af et w ’d (( sonductivity or ‘T‘L)ag
{m) {m) (rru [£0)) Individua! | Comulalive (.Qéc . {m) ek rs y Cond. TS
. Aquiterm | 1 . {pslenm) {mgil.)
}“‘t'; K‘é & - ‘;4“'6- = SR Yy i // - i .
A e d S ]
_ _ CASING / LINER DETAILS RE
Material 0D Wall Frara To Method of || Casing Support Methad  Clode -
‘I'hickness fixing - - i
Code mm) gmm) {m) _ {m) Code Type of casing boltom Code
) S'g' L0 FL T 400% (2 JrE N Z Ceniralisers instlled: No B} Yes O (Indicatz on Skeieh] |
! R il _Sump installed  No @ Yes O Prom i To M
T Prossure comenizgd No b ves L1 From T mn
ME:;IJ:E'M N b Caging Protector cemented in place No 6\’05 0 N
. WATER ENTRY DESIGN 114
General Sesten Slot Dictails
Maicnial oD Wall From To Opening Fixing Aperiure Lengile Width Aligament
thicknuss Lype
Cade {mm) .1 (mm) m) iy Code Code (ma) {mm) (mm) Code
Z WAL v N A S N P 2 G
N l ‘
GRAVEL PACK K]
Type Cirade Grain size Depth Cruantity .
{ram) (m)
L From Ta From To Litres _or  m!
Rounded T Graded |2 4 - & L ol 25
Crushed O | Ungraded _
Bontonite/(irgut geal b Vo ~
tethod of plucement of Giravel Pack Code |/ | .
BORE DEVELOPMENT s
Chemical used for breaking down driling mud  No Ol-"Yes O Mame: . :
Method RatlisptSirging LY | Jefting / 00 | Airlifting O | Backwashisf 1] Pumping 0 1 Other:
1 _Duration " hrs , hes hrs hies _ _!.E/hfrs hrs
il v DISINFECTION ON COMPLETION [ T ]
Chemical/s used — bty applicd (litres) 7 Mcthod of applicatiop
Ltwry 0 Qﬁ«“ o LA g2 /"’ o o7 /Mam/f‘ o b AP
PMPING TESTS ON COMPLETION L[]
Punip . Initial Water Level
Tesl type Chate intake 4/ Water Puraping atend of 7| Duration Recovery
depth Level rate pumpi of Test e Ttk
/ e g Water lovel Time 4 o
(1) {m) (L/s) {m) (hrs) ) Ahir) {min}
Multl stage | Sage | /,/ A L
‘| {atepped Stage 2 L i / ‘/ ]
drawdown) Stage 3 L~ ] P ~ /
Single stage /
{constiint rate) 4
|_Height of measuring eeinl gbove sround level: o) _Tesl Method Code See Code Takls 4 —
For DIFNR use aniys ] G l W [ l | I i i _l 1 .




Fax from . 8249826586 Aa7—-18—-11 88:54 Pg: 8
" NSW Department of Infrastructure,

Planning and Natural Resources FORM A PARTICULARS OF COMPLETED
BORE
e VERSION ZCH'.H ]
Work I.icence MNo; 2 BL .
) WORK PAICTILY BACKFILLED OR ABANDONED . [
Original depthof werk s ..., < netres . {s work partly ))xéliﬁllcd: Ne O Yes 1D / .
15 work abandoned : Mo -

Ye: 17 Method of abuntdonmen) 'ﬁ:ﬂkﬁllcd O IMugged O Capped l""l
in the work Mo O3 Yes O Atom .o {m) TO ceceeeie sty el (m) -~

Sealing / fijl4¥pe From depih To depth Sealing / iy From dcpth " ro dupth
M (m) // {m) e (m)-—-—'-"/ {in)
/ e rd

o~

Has any casing been

Sitc chosen by:  Hydrogeolopist [ Geologist B Drillee L1 Divingr [} Ciient I3 ather D..—---,-_-‘ ot @
DRILLERE ;KOCIUSTRATA DESCRIPTION (LITHOLOGY) u IE' "
s Deseriptio o WORK CONSTRUCTION
Trom {ra) To (m) . / ! . SKETCH
o VA Q/j Gzl sanyl ]

[y

5
5 -2 ik, Lroming A1
-7 g4 ,“4})1-&’ Seual LGl idm Gf;/‘.";:fh

V4
Z

n///%

Lo
120
506'2(/’;
2k

WORK NOQT CONSTRUCTED BY DRILLING RIG
Method of Excavation : Mand dug &1 Backhoe 01 Dragline O Dozer O _Buling O Other:

Depth Tength™" Width Tiameter -~ R Nimensions of From D Ta Nepth
() i} (m) my /,/ﬁngmntcl ial finer (m) i {m)
P’,/" el -
/ /
f"" AN Toy s AT
PLEASE ATTACIE COFTES OF THE FOLL.OWING TF AVAILARLE NN THN
CGicologist log Mo [} Yes L1 | Laboratory analysis of water Sumple NoDO Yes ! Pumping tesi(s) Notd  Yes[)
(icophysical log Ne O3 Yes O | Sieve analysis of aquier material Mold Yes O Installed Punpdetails ~ No O Yes [
LOCATION OF BORE | fie]
Lot No DI No .
£, 2 7 ?
Work Lecalion Coordinates Easting nga 27 Nanili:kg/;;/?(gzz"vét& Zong
GRSy Mo [0 Yes o AMG/AGD O or MGAGDA O {See explanation) ,
Please mark the work site with * X on the DIPNR CLID map or supply a sketeh map of the location Attach the map to this Form A package.
Lo 4. ettt
e X SIGNATURES -
i Signature: 7 i s Qi - 17
Driller Signature / M‘_‘ /hﬁ f jeenses Signature 17
Daten: Paaes

NOTE: If not envugh space is provided use a separate picee of paper, Provide detalls of works focation, Trillers License Number and Work License Number.



Fax from +B249826586 a7-18-11 B88:54 Pg: 9
NSW Department of Infrastructure,
BORE
VERSION 2004
Drillet's Licence No: /' 7,72, [q | Work Licence No LB @]
Class of Licenee: 2, Mame of Licensee: /}?ﬂd /Q‘A Jﬁ/
Driller's Name: 229058 ST ART7 Intended Use: dﬂ'um{ wager Aanifer s X Vlfe///
Agsistant Drilier’s Name - 1 o t (& BUlsEe / CompletionDmte: “
Camtractor ) DRII LIMG DETALILS S I 3|
New bore W) I(c:,pl.u.cmmt ore 0 From To Hole Triameter | Orilling Method
Deepened a Enlarged O . {m} (ny (mm) Code
Reconditioned | [7 Other (spccny?/_}z,,, v // AV /45} (24 / "
Finai Depth / /K e
- J— WAVER REARING ZONES - [ {4
Fram To ‘Thickness S WE Estimated Yield Test DRI ~+ Duralion Salinity
. {L/s) - method | atend of [c/.,l/ (Conducivity or TLS) |
{m} () {m) () Individuzl | Cumufative | Lol (m) Hes | omin Cond. DS
-~ Aquifer A ,)’O‘k / {pShem) {mg/l)
T 7 59 T3 2 z =
e Il
/
CASING / LINER DETAILS [ 135
Material on Wall From T Method of i Casing Support Method Conle 2
Thicksness Fixing o . N p
Code {mm} (mm} () (m) Clodi Type of caging bottam Crode 2
5 S EE 72'- pad A Centrahsers matalled: No & ves £1 (Indicate op Sketch)
- l hd Sump instzlled  No 8 Yes O From m Ty m
- Pressurc cenmnled Mo B Yos O Fram m To _m
;';;:f!:'c%w Casing Protector cememed inplace No 1M ves O o
WATER ENTRY DESIGN | 6
Cieneral Screen Slot Detuils
Matenal b Wall From Ta Qpening Fixing Aperture {f Lengih Widlh Aligmment
thickncss Ly
Code {mm) () {m) () Code Clode {mm) () () Code
Z o FE ST ETD 713
[ j |
GRAVEL PACK HE!
Type Grade Grain size Dreptit Cuiantity '
{mm) {miy) ) .
s - Trani To From Tu Liltes  or m
Rounded £ Giraded 1 v 2 v 2 e =a A 4 N |
Crushed [ul] Ungraded =g -
Tientonite/Groul seal No O Yo B
Method of placemient of Gravel Fack Code |/ = -
BORE_DEVELOGPMENT T |_Ls]
Chemical used for breaking doway dri |llx14f:riud No O Yes [ Nom6:
Methad Baiting{8Urgimg.~ ) | Jetting ) Fifting O | Backwashing L) | Punfping 0 [ Other:
Duralion N / / hrs 5 hrs hrs hri s
o DISINFECTION ON COMFLETION i K
,E‘ﬁgmicalls used Quanlity applied (litres) Metphd of application )
L e Loy 0 S oL . 32D
PUMPING TESTS ON COMPLETION | Tin]
Pump Initial Water |evel
Test type Date /'nlakc Water Pumiping at.end of Duration Regovery
depth Level rate umping of Test “Firne taki
EWL (DL Water lovel e Ci'f
/ (i} {m} (LR~ )] (hrs) {m) Ouy) {min)
Mulli stage Stage | / / e
1 (stepped Stape ?!/ j Pt
drawdown) S‘Pﬁ‘ﬁ/?* f_’_/ /,-'
, L~
Single stape )/ 1
conglant rate
.|=(.=:.s-m ¥ N N
23y ve ground leygl: i Fust Method Cofle See Code Tabl 4
For DIPNR use only: ] G | W l l [ l t | l
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NSW Department of Infrastructure,
Planning and Natural Resources FORM A PARTICU&SEES OF COMPLETED
VERSION :zuefa

Work Livenee No: 5 BL

- WORK PARTLY BACKFILLED OR ABANDONED I i
Original depth of work: ..., / metres Is work pantly backfilled ; Ne O Yes O
Is work abandored : le(?cs O Method of abandonment: Backfilled [ _I_:lug'gcd O Capped [J
Has any casing been el frthe work No O Yes O From ... { m)"’ TO  eeiecacinnenis (1}
" Sealing / fill type beom depth To dopth l Sealing ¢ fill type Fromdtpih To dupth
Code [ (m) Cods ‘/(m) D)

Site chosen by:  Hydrogeologistl]  Gieologist Ul Driller C3 Diviner£l  Cliet & other O N

DRILLER'S ROCIVSTRATA DESCRIFTION (LITHOLOGY) [‘;ﬂ

Dapth Descriplion WORK CONSTRUCTION
From (m) To {m} - / SKETCH O

@] . '; é%.c » ..f
S 5 Grals Srmﬁ ;/7/}9,
a3 & 7 477 A,

] WORK NOT CONSTRUCTED RY DRILLING RIG
Method of Excavetion : Hand 995’{ Backhoe O Drughine O Dozer O Baiting O Other

o -—
Deplh Larigth Width Diumeter : . Dimensions of Feom E?pll‘i' To Depth
{m) ﬂn‘:} {m) {ta) /’ﬁﬁ': £ wterial liner {m) AT {m)
/'/F
e Vs -
L
PLEASE ATTACIH COPIES OF THI FOLLOWING FF AVAILABLE i HER
Gealogist log, NoOd  Yes G, | 1.abaratory analysis of water Sample NoeDl YesD Fumping tesi(s}) NeO  Yes[J
P al o,
A
Geophysicul lag Noll  Yes %ieve analysis of aquifer material NoO Yes O Installed Pump details  NeTl Yes U
LOCATION OF BORE 1
Lot No DP No
Wotk Locution Coordinates [‘.ushqﬁ ;7 / / Nuﬂhmgﬁé&é? g/%xmc
GPS: No O > AMG/AGD O or MGA/GDA (O {Sce explanalion}
Pleasc mark the wark site with “ X" on thc DIPNR CLID map or supply a sketeh map of the location Attach the wap 1o this Form A package.
.
e ‘)A_,// SIGNATURES
Driller Signature: o~ g0 W»x el Licenses Signature: %]

Bate: Diutess

NOTE: If nnt enough space is provided use o sepamte piece of paper, Provide details of works loention, Drillers License Mumber and Work License Number.
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7 NSW Department of Infrastructure,

Planning and Natural Resources FORM A PARTICULARS OF CONMPLETED

BORE
VERSION 2004

Driller's Licence No: 7277 2 Work Liceace No / BL :
Class of Licence: 2 (o Mame of t.icensee: C/I{(.ﬁ..._; H W
Driller's Name: ~ AZETEN L7E A/ART Tntended Use: ﬁf{;pffu( f‘\/ﬂﬁ:‘/ M(‘!"} 'f [-”15 pJe ,
Assistant Driller's Neme 77 }uﬂ g&f[_‘féj) Completion Date: o

Contractar: DRILLINGDETAILS T
New bare a Replaesnent Bore a lrom To Huoie Diameter | Philling Mothod

" Deepened ] Enfarged . {m) - —}“}) (mm) Code
Reconditioned O Othier (specily) ._{Wg,, }1”5' h]ﬂ"/ [#] ﬁ_ ? / _._5} o /

Vinal Depth / ? m

)
¥

WATER BEARING ZONES ]
From To Thickness 5W I Lstimated Yield Test noL Duieatiens Sulinivy
{L/¥) method | stend of test _ (Conductivity o 1%}
{my) (m) (in} (m) tadividual | Cumulative | Code | . (m} . Hes | min ond. T™hs ™
_ I . Aquifer 4~ S ........._.,.._._/_.._ e (] {mg/l.y
/5 /7 P L7 - e / v
Pl - 1 v W |
R ~ 1 -
T wrt 3l R
_ CASING / LINER DETAILS [ [s}]
Malcenal oD ] w]:'” from To !ﬂfcth(}d of C;p_.'ing Suppur‘l Methed Cexle - E J
Chickness Yk ™ — . .
Code (mam) (mm) () {m) éogcb I'ype of casing bottom Lode =z
o {, (I oy | s ey P2 R Y A Centralisers installed: No E5¥es O {Indicate on Skeich)
: o Sump ingialled N G.V}c: £3 From m Tao m
e i} I'ressure cemented No B Yes OJ From m To m
Cast = —~]
I"r::;;gur . - Caging Pmlefctar cementedinpluce  No @ 7Yes O .
WATER ENTRY DESIGN ‘ LLgf
i Cieneral Sercen Sint Details _
Material oD Wall o To Qpening Fizing Apcrure tength width Alignment
Lthickness Lypss
Code {(mm) {mm]} (in} . {m} Code Code (mn} {enn) {ram} Code
T ge 1FIZ{7E 77 5. 1%
GRAVEL PACK ki
"1 Type - Giade . Ciradn size Deplh Quantity '
L - (mm)} ()
P / From Ty Yrom To Litres o m’
Rounded 21 Graded ] - 7 KS A i S
Crushied 3] Ungraded C1- T
Beatonite/Grout seal No 11 Ves B ) {
Method of plscemicnt of-Gravel Pack Code | 7 ] o
RORE DEVELOPMENT ~ o .14
Chemical used for breaking d%i-(h'ﬂr;lg murl Nofd  Yes T3 Name: et i
Mcthad DuilipgiStrging 01 | feting U T Airdifting 0} L Backvashing O | Pumping O Other:
{_ Dhuration _ e hrs hrs '/"'Trr-s hrs hrs / hrs |
< DISINFECTION ON COMPLETION T
Chenicalls uged - (}mnlzry applied (litres) ﬂclhm! of application .
Lrcon. 90 l LT )C"(‘A’)ﬁ?{ 22 Aol A100. 3 A?j‘ 4
PUMPING TES1S ON COMPLETION { fiof
Pump Imitia} -~ Water } eve!
Test type Drate intake Pumping at cpnd of Duration Rocovery e
depth rate pumping ot Tes Woater lcvel Timpfaken
; (oDLy b
m) {m) (L/3) (i) / {hrs) {m) {h {min}
Multi stage | Stape | L e P ‘
| (stepped Stajpe 2 LA P i _ /
drawdown) Stage 3 /.-’ / //"
-
Singie stage e e e
gconsmntmtc)
|_Height of measuring point above wrpund level: _m Lest Methad Code | See Cade Table §

Totwl [ [ T T T ]
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Fax from +0243826586

NSW Department of infrasfructure,

Planning and Natural Resources FORM A PARTICULARS OF COMPLETED

BORE
VERSION 2004
- Work Licenee No: / Bl
WORK PARTLY BACKFILLED QR ABANDONED ST ¥
Qriginal depth nl‘wmi(:(./..f T melres Is work 'hly’!ﬁgkﬁ!!ed: N {1 Yo O ,_c-f"ﬂ-.
s wnrk;‘:zl:oyt 0l Yes T3 Method ur:MBackﬁHcd [J Plagped O  Cappect [ ' -
Has any pLcenleftinthework  No O Yy ,{‘:—mm .............. (m} TG aviriinienrs (r_w} -~
Seplifty / fill type Fram depth |~ Tadepth ) Sealing / il type From depth o depth
Code {m) e {m} Croade A (n1} )
- !
/ / ~
Site chusen byr  Hydrogeologist3  Gealogist I Driffer £ Divinerd  Client £l "/(athr:r o . P b2
DRILLER'S RQCIUSTRATA DESCRIFTION (LITHOLOGY) [ﬂl
Depth Description WORK CONSTRECTION
- From {m) Ta(m}) . N SKETCH
) Ve (TR ] Zane (’(’i/u
-,
/-7 iR . S CP){W’& ;
/2.3 I - L5 Sel e

ﬂyglw cop
[l

WORK NOT CONSTRUCTED BY DRILLING RIG

Mgcthod ol Excavation : Hand dug L] " Hackhes (1 Dragling L3+~ "Dazer O Bailing O Other ¢
Depth Langth Width fameter . . Dimensions.al” From Depth To Depth
(m) (m) ) J/‘/’ﬁ' (m) Lining maierial fingeA) () )
- —""'".’ -
£ ™ P ‘d_'_,_,..--ﬂ"
I e
PLEASE ATTACH COPIES OF THE FOLLOWING IF AVAILABLE P fisl
Geologist lug Mol w201 | Laboratory analysis of water Sanple Nod YesO Pumping tesi(s) Noll VYes O
Geaphysical lag No &3 Yes T1 | Sieve analysis of aquifer materinl NoD Yes{I fustalled Pump details  NeO  Yes ()
LOCATION OF BORE_ |
Lot No DF No

Work Location (,‘Dc?rdmam Eastmd? ?Zg Norlhmgéjé f f[ ﬁ,,%/? Zane

GPS: No O Yey AMG/AGD £ or MGA/GDA O {See explanation)
Please mark the work site with * X" an the DIPNR CLID map or supply a sketch map ol the location Allach the map to this Form A package.

2>

‘:z//ﬁzz r?’ﬁ

P

/

SIGNATURES

o

Licenses Signature:

i N ///'r

Date: Date:

NOTE: [T 1ot enough space is provided usc a separate picee of paper. Provide detuils of warks location, Drillers License Number ad Work License Number.
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