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EXECUTIVE SUMMARY

On 23 May 1986, Greater Taree Council granted development consent for the
establishment of a hard rock quarry and crushing plant on Portion 109 and Lot 3 DP
701903 and Lot 66 DP 608957, Possum Brush. The development application
proposed to extract material from the quarry in three stages referred to as Area A,
Area B and Area C. The quarry was approved initially for only Area A and has since
operated to provide material to markets on the mid North Coast of NSW.

This Environmental Impact Statement has been prepared to accompany a
development application to Greater Taree City Council to extend quarry operations
into part of Block B, to allow deeper extraction in Block A down to 40 metres AHD,
to allow secondary rock breaking on the resultant new quarry pit floor when
required, to process the resultant materials through the existing processing plant,
and to transport the product from the site. Extension into Block B will not result in
any change to operating procedures or outputs of the existing operation.

The extraction of material from Block B, which is located to the west of Block A, is
necessary to enable Pacific Blue Metal Quarries Pty Ltd to provide high grade road
materials to markets extending from Raymond Terrace to Johns River while at the
same time minimising environmental impacts resulting from quarry operations and
addressing the concerns of local residents.

Quarrying in the new area will occur between 6.00 am and 6.00 pm Monday to
Friday and 6.00 am to 1.00 pm Saturdays. Whenever possible blasting will be
restricted to between 9.00 am and 3.00 pm Monday to Friday and 9.00 am to 1.00 pm
Saturday. Ancillary operations such as refuelling, servicing and maintaining plant
and maintenance of the access road may be undertaken at any time. In order to
supply specific contracts, operations outside normal hours may be required from
time to time. In such circumstances agreement in writing from Council will be
obtained prior to proceeding with such operations.

The Operation of the quarry will have the potential to impact on the surrounding
environment. Careful management and control of the quarry operations will allow
the development to operate with acceptable levels of impact. The potential impacts
of the quarry extension and proposed mitigation measures are summarised below.

i Surface and Groundwater

Water quality in downstream watercourses will be maintained by runoff from
disturbed areas being directed to existing sedimentation ponds.

There will be no significant effects on regional groundwater as a result of the
extended quarry operations.

ERM MITCHELL McCOTTER
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iL. Air Quality

Dust generation and air quality are not expected to significantly change from the
current levels. Emission of dust will be controlled by use of a water cart during dry
periods, fitting industrial exhaust extraction and control systems to rock drills,
avoiding drilling and blasting during high winds and prompt vegetation of exposed
areas, bunds and stockpiles.

il Bushfire Protection

The dams located on the property will provide a source of water to fight bushfire
and dust suppression watering systems would aid in controling the spread of any
tire originating from quarry work areas.

10. Flora and Fauna

Comprehensive details of proposed mitigation measures necessary to reduce the
impact of the proposed development upon flora and fauna are outlined in the
Species Impact Statement (SIS) accompanying the EIS. Such measures include
progressive revegetation, imposition of speed limits, timed clearing, habitat
enhancement and annual monitoring of procedures and techniques.

v. Noise and Blasting

Noise levels were assessed at three local residences. The quarry extension can
operate within the specified noise and blasting criteria and no specific mitigation
measures are required to reduce noise and overpressure levels.

vl Visual Impact

Visual impacts will be mitigated by the retention of the northern face of the small
knoll located along the northern boundary of Block B, the retention of dense
vegetation between the boundary of Block B and the northern boundary of Portion
109 and the vegetation of the benches in Block B along the northern edge of the
access road.

vil. Traffic and Transport

Road safety on Possum Brush Road will be improved by maintenance of design sight
distances at the entrance of the quarry property and the provision of material to
Council for ongoing maintenance of Possum Brush Road. Residents concerns with
traffic and transport issues will be addressed by providing material to GTCC for the
construction of a school bus stop and set down area, construction of an arrestor bed
at the bottom of the access road and continual advice to contractors to comply with
traffic safety requirements.

Only a limited number of other quarries in the region are able to produce high
quality premium grade aggregates to meet current RTA specifications. Collectively
they will be unable to supply the quantities of demand expected to be required by
the Pacific Highway upgrading and local market demands.

ERM MITCHELL McCOTTER
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The demand for high quality material will exceed supply at least in the short to
medium term. Quality assured products are essential for high quality construction
of the Pacific Highway and if they are not available locally, they must be imported
using costly road transportation.

An alternative to the proposal would be to continue the extraction sequence in
accordance with the existing development consent. This approach would not allow
the quarry to supply the high quality material required for Pacific Highway
upgrading in the short term.

The consequences of the extension of Possum Brush quarry not proceeding will be a
potential short to medium term shortage of premium aggregate material for use as
quality assured aggregates and road pavement material for upgrading the Pacific
Highway within the region between Johns River and Bulahdelah.

The existing development consent contains numerous conditions to ensure the
impacts of operations are kept to acceptable levels. This extended proposal has
taken into account the impacts anticipated and mitigation measures in place for
Block A, together with anticipated impacts of the proposed extension. The results of
this environmental impact assessment has determined that provided the nominated
mitigation measures are implemented the impacts of deepening Block A and
extending into Block B will meet all relevant environmental criteria.

ERM MITCHELL McCOTTER
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Chapter 1

INTRODUCTION

1.1 INTRODUCTION

On 23 May 1986, Greater Taree City Council granted development consent for the
establishment of a hard rock quarry and crushing plant on Portion 109 and Lot 3 DP
701903 and Lot 66 DP 608957, Parish of Talawahl. The development application
proposed to extract material from the quarry in three stages referred to as Area A,
Area B and Area C.

On 10 June 1986 two objectors appealed to the Land and Environment Court, against
the decision of Council, pursuant to the provisions of Section 98 of the
Environmental Planning and Assessment Act 1979.

On 2 December 1986 a new development application was lodged with Council (DA
431/86) which modified the sequence of extraction of the original proposal. On 25
March 1987 Council granted development consent to this new application subject to
numerous conditions of consent. On 7 April 1987 another appeal was made to the
Land and Environment Court against Council’s decision.

After extensive consideration of the evidence, the Court granted development
consent subject to numerous conditions, including limitation of extraction to Area A
only. The owners of the quarry at the time of approval subsequently decided to sell
their majority shares in the venture.

Since taking over the quarry operations, the current management of Possum Brush
quarry have successfully implemented a responsible and consultative approach to
quarry operations. Despite initial ‘teething’ problems, effective management over
the last five years has resulted in no known outstanding matters of concern from any
statutory authority.

In accordance with the current development consent which permitted the extraction,
processing and transportation of 6.4 million tonnes of material from Area A over a
period of 32 years, the quarry’s subsequent operation has involved the annual
extraction of up to 200,000 tonnes of hard rock. Operations have included blasting,
processing and transportation of material to markets extending from Raymond
Terrace in the south to Telegraph Point in the north.

ERM MITCHELL McCOTTER
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To maintain consistency with Geological reports and to avoid confusion over
terminology, in the remainder of this EIS the three separate sections of the quarry
which were defined as Areas A, B and C respectively in the 1986 Development
Application are referred to as Block A, Block B and Block C.

1.2  THE NEED FOR ADDITIONAL RESOURCE

The Commonwealth and NSW State Governments recently launched the largest
peacetime civil construction project in Australia’s history since the building of the
Snowy Mountains hydro-electric scheme, with the announcement that $2.2 billion
would be made available for major upgrading of the Pacific Highway. The project
has now commenced, creating an urgent need for the supply of large volumes of
high quality road building materials. Pacific Blue Metal Quarries Pty Ltd has been
asked to supply quarry materials for the project.

The upgrading will involve the rebuilding of the 700 km of the Pacific Highway in
New South Wales and will include:

Q the construction of a four lane freeway along a new 22km section of highway
between Bulahdelah and Coolongolook, costing $193 million; and

a the extension of the four lane freeway to Possum Brush.

Consequently, major supplies of road construction material will be required to
undertake such roadworks.

The Roads and Traffic Authority (RTA) has particular specifications for road
material to be used on major upgrading of roads such as the Pacific Highway. The
material currently being extracted from Block A of the quarry is not meeting these
requirements. Consequently, Pacific Blue Metal Quarries Pty Ltd is seeking to
extract material from a 7 hectare section of that part of the quarry known as Block B
and to deepen extraction in Block A. This material will meet the RTA’s
specifications and contribute to satisfying the demand for road materials that will
occur as a result of the Pacific Highway upgrading.

The study areas and Blocks A and B are shown in Figure 1.1.

The extraction of material from Block B is necessary to enable Pacific Blue Metal
Quarries Pty Ltd to provide high grade road materials to markets extending from
Raymond Terrace to Johns River while at the same time minimising environmental
impacts resulting from quarry operations and addressing the concerns of local
residents.

ERM MITCHELL McCOTTER
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1.3 PURPOSE OF THIS EIS

This Environmental Impact Statement has been prepared for Pacific Blue Metal Pty
Ltd as trustee for Possum Brush Quarry Unit Trust to accompany a development
application to Greater Taree City Council to extend quarry operations into part of
Block B, to allow deeper extraction in Block A down to 40 metres AHD, to allow
secondary rock breaking on the resultant new quarry pit floor when required, to
process the resultant materials through the existing processing plant, and to
transport the product from the site. Extension into Block B will not result in any
change to operating procedures or outputs of the existing operation. The existing
consent and conditions issued by the Land and Environment Court will remain in
force and will continue to apply to all operations approved by that consent.

1.4  OBJECTIVES OF THE PROPOSAL

The objectives of the proposal are:

L To extend an existing approved quarry operation;

i. To conform with the requirements of relevant statutory authorities in the
development and operation of the quarry;

111, To supply high quality hard rock material to meet local market requirements and to
secure additional markets outside the local district for this material;

iv. To provide high quality hard rock material as an alternative to the existing sources of
supply to enable more cost efficient development and maintenance of roads and other
civil works;

v. To supply high quality hard rock material for the Nationally important Pacific
Highway Upgrade project; and

(48 To progressively rehabilitate the quarry with suitable vegetation and tree planting as
extraction areas are worked out.

ERM MITCHELL McCOTTER
36045 SEPTEMBER, 97 1.3



1.5 CONSULTATION WITH REGULATORY AUTHORITIES AND
THE COMMUNITY

1.5.1 Consultation with Regulatory Authorities

The Director-General of the Department of Urban Affairs and Planning advised of
requirements for the preparation of an EIS for the proposed hard rock quarry on 14
June 1996. A copy of the Director-General’s requirements is given in Appendix A.

Those requirements specify that the EIS is to conform with Clauses 50 and 51 of the
Environmental Planning and Assessment Regulation 1994, together with a number
of additional matters.

Table 1.1 outlines the additional matters specified by the Director-General and
identifies where these particular issues are discussed in the EIS.

Table 1.1 Director-General’s Additional Requirements

Requirements Page No.
Environmental performance of existing operations. 4.1
Likely cumulative impact of the extended operation. 9.2
Potential for surface and groundwater contamination and proposed 2.24

mitigation measures.

Flora and fauna impacts and an assessment of the need for a species impact 6.1

statement to be prepared.

Applicability of Statement Environmental Planning Policy No. 46 - 6.14
Protection and Management of Native Vegetation.

Erosion and sediment controls. 2.25
Noise and dust generation and proposed mitigation measures. 7.1
Potential impacts of increased traffic generation. 7.16
Community consultation. 1.5

During preparation of the EIS various statutory authorities with responsibilities for
land use or environmental matters were consulted about the project.
Representatives from a number of these authorities have inspected the study area in
the course of these consultations. The organisations contacted were:

Q Department of Land and Water Conservation;

0 Roads and Traffic Authority;

ERM MITCHELL McCOTTER
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Q NSW Fisheries;
a NSW Agriculture;
a Department of Mineral Resources;

Q National Parks and Wildlife Service;

o Department of Public Works and Services;
Q Environment Protection Authority; and
o Greater Taree City Council.

Responses received from the above authorities are given in Appendix B.

1.5.2 Consultation with the Community

A community consultation meeting was convened by Pacific Blue Metal Pty Ltd on
11 July 1996 at Greater Taree City Council chambers, in accordance with
commitments previously given to local residents that they would be consulted in
respect to any proposed changes to quarry operations. The purpose of the meeting
was to advise interested people of the proposed expansion of quarrying activities
into Block B and to seek comments on issues to be addressed in the EIS.

Thirty local residents and other interested people, two Greater Taree City Council
representatives, five representatives of Pacific Blue Metal Quarries Pty Ltd and
project consultants attended the community consultation meeting. Minutes of the
meeting are given at Appendix C. The main issues raised and discussed at the
meeting included:

a an open invitation for site visits by interested persons (for safety reasons by
arrangement with the quarry manager);

Q availability of Block A material;
Q traffic volumes in the locality;
a water quality/dam siltation;

a extraction operation sequence;
m] material crushing hours;

Q quarry starting times;

ERM MITCHELL McCOTTER
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Q provision of bund wall required by the Land and Environment Court;

Q economic viability;

Q truck safety and truck routes;

a residents’ trust in the quarry management;

a visual impact;

Q rehabilitation planning;

Q noise from blasting, crushing and the quarry telephone;

] quality assurance program for quarry operations;

Q crushing noise monitoring;

o establishment of formal review process with resident representation; and
Q upgrading of Possum Brush Road.

1.6 APPROVALS REQUIRED

The development is permissible with the consent of Greater Taree City Council. It is
also a designated development as defined in Schedule 3 of the Environmental Planning
and Assessment Regulation 1980. Consequently, an EIS must accompany the
development application.

This EIS has been prepared in accordance with Clauses 50 and 51 of the
Environmental Planning and Assessment Regulation 1980 and the Director General’s
requirements.

Additional environmental approvals may be needed under other legislation,
including;:

Q the quarry extension would be scheduled premises under the Noise Control
Act, 1975. Its operation must be licensed by the Environment Protection
Authority;

Q licences and approvals for the construction and operation of any additional

pollution control structures, including sedimentation dams will be required
under the Clean Air Act and Clean Waters Act. The Environment Protection

ERM MITCHELL McCOTTER
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Authority must issue relevant licences and approvals before operations may

commence;
Q building approvals will be required under the Local Government Act, 1993
for the construction of any structures; and
Q a licence will be required to store fuel oil under the Dangerous Goods Act,
1975.

All necessary licences and approvals have been obtained for the current operation
under the existing development consent.

ERM MITCHELL McCOTTER
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Chapter 2

THE PROPOSED DEVELOPMENT

2.1 GEOLOGY AND RESOURCE SIGNIFICANCE

2.1.1 Geological Investigations

The geological and mining character of the deposit were investigated in the early
1980’s by Geological and Resource Development Consultants KR Steggles and
Associates Pty Ltd and reported to the then owners Wyan Holdings Pty Ltd in a
report dated 18 January 1985 and titled Nabiac Blue Metal Deposit - Exploration 1984
(KR Steggles and Associates 1985). Mr Kerry Steggles has been retained by the
current owners to provide geological, mining, processing, and product technical
services.

More than 1,000,000 tonnes of various products have been produced from the
deposit to date, all from the section of the deposit defined as Block A. The total
deposit has been defined in three adjoining blocks, Areas A, B, and C, running from
east to west (resp. 7.5 ha, 15.4 ha and 6.4 ha). The Development Consent granted in
the 1980’s nominated Block A as the initial area to be quarried and directed that it be
developed from the highest southern part of the block.

The geology and quarry plan for the proposed extension at Possum Brush Quarry
are detailed in the latest report by Kerry Steggles titled Deposit Geology, Quarry
Design and Reserves - Re Extension of Their Quarry at Possum Brush Near Nabiac NSW
(Kerry R Steggles 1997) and addendum report to February 1997 report on Deposit Geology,
Quarry Design and Reserves (Kerry R Steggles 1997a) which are provided as Appendix
D.

The report defines the deposit as having a sequence of metamorphosed fine to
conglomeratic greywacke with pyroclastic characteristics, and containing
interbedded chert and fine quartzite, divided into lithological units A to I. These
Units have a total thickness of approximately 500m. They are stratified Palaeozoic
rocks, probably Devonian Age, of the Tamworth Belt in the New England
Geosyncline.  Quarrying has confirmed the exploration interpretation of the
structure as being a sequence dipping at about 450 average to the south east, with a
strike ranging from 35° to 70°.
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Division of the sequence into Units was based on lithological continuity of either
coarse or fine rock assemblages using a number coding system to denote coarseness,
1 being the coarsest and 4 being the finest. Unweathered coarse assemblage rock
provides the better quality rock for most applications. Unit A is the basal unit and is
the oldest, Unit I is the uppermost and is the youngest. Weathered rock depth is
very variable (0 to >20m) with most being the higher parts of the deposit. Units B,
D, F, and H are coarse assemblage units, with the thickest being Unit B at 105m true
thickness.

Unit B provides the best rock for consistency of hardness, durability, strength,
crushed shape and inertness, these properties being reflected in the development of
only a thin cover of weathered rock. In Block A it only outcrops across the north
western section which has the lowest part of the deposit (85m AHD) and carries the
main drainage gully. In the westerly adjoining Block B it is the major outcropping
Unit. Exploration data indicate that finer lithology bands develop in Unit B in the
western part of Block B.

2.1.2 Existing Quarry Reserves

KR Steggles and Associates (1984) estimated reserves in Block A as 6.4 million
tonnes of weathered plus unweathered (fresh) rock if completely extracted to a
remnant benching pattern of 5m benches and 10m faces at 75° down to 85m AHD.
To date approximately 1.3 million tonnes have been extracted with weathered rock
accounting for 70 percent of the excavated material. This high percentage is
primarily due to higher ratios of weathered to unweathered rock encountered on the
upper benches. It is predicted that material extracted from future benches will
encounter a significantly reduced ratio of weathered to unweathered rock with
weathered rock accounting for approximately 12 percent of the resource.

The development consent granted in 1987 by the Land and Environment Court
directed that a revised extraction sequence (from that proposed in the original
development application) be implemented such that Block A was to be quarried
from the highest southern part of the block. The implications of this revised
extraction sequence were:

Q higher than expected ratios of weathered to unweathered rock encountered
in the early stages of quarry development;

a access difficulties in respect to the reserves of higher quality Unit B material
generally located below 100m AHD east of the main gully through Block A;
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a placing of major water and silt dams higher in the main gully in Block A
impeded access and development of benches below 120m AHD and around
them west of the gully; and

] previous quarry management used part of Block A as a fill site for excess
weathered material which impedes the development of benches below 120m
AHD west of the gully.

The only Unit B resource available in the near future within Block A is generally
restricted to a narrow area west of the drainage gully. Access to this area is
restricted from the east by the location of the dam and fill material in the gully and
from the west by the development consent restricting extraction to Block A only.
Kerry R Steggles (1997) indicates that it is not economical to relocate the dam and fill
material within the confines of Block A and the existing development consent to
enable access the Unit B material from the east. Kerry R Steggles (1997) estimates
that this would result in a reduction of available reserves in Block A to about 3
million tonnes. At the maximum allowable production rate of 200,000 tonnes per
annum this would give the existing quarry a life of about 15 years.

2.1.3 The Need for Expansion

The need for the expansion of the quarry is discussed in Kerry R Steggles (1997) and
is reproduced below.

The available market to date for this quarry’s products has been heavily biased
towards road base type products with such products being more than 90% of output.
This has been fortunate as it has allowed the use of a high percentage of the
weathered rock encountered. With the quarry now extensively developed, the ratio
of weathered rock to unweathered rock has reduced. However, major technical
changes have occurred over the past 10 years and stronger, more durable, lower
porosity, more consistent rock is now required, in particular for aggregates. Some
50,000 tonnes of aggregate have been produced to date, most to these more exacting
specifications, and almost all from Unit B rock. An example is the QA Specification
RTA 3151 Edition 3 issued by the RTA.

Market requirements are currently moving markedly towards very high
specification aggregates and current projections are that output in the immediate
future will move from the previous 90:10 to 50:50 (road base to aggregates). Specific
applications for such aggregates are asphaltic concrete, skid resistant cover
aggregates, concrete pavements for expressway construction, and concrete plants.
Production has established the suitable character of Unit B rock for these
applications whereas rock from the other Units has not met all the requirements.
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As discussed in Section 2.1.2 above, access to Unit B material remaining in Block A is
restricted primarily due to the consequences of the extraction sequence required
under the existing development consent and previous management decisions made
in relation to complying with the development consent.

To meet the more exacting product specifications it is necessary to extend the quarry
into Block B, both for its reserves of Unit B and for accessing the reserves of Unit B in
the adjoining Block A west of the drainage gully. Also, expansion of the quarry area
allows the accessing of reserves below the four hectare floor of Block A at 85m AHD.
The self draining 85m AHD floor level was the functional limit when the quarry had
to be developed only on the 7.5 hectares of Block A.

The requirement to extend the quarry in order to access Unit B material has received
added urgency due to the massive scale of Highway construction that is occurring
now and planned to continue for some years. Quarry management advises that
inquiries for very large quantities of aggregates have arisen in recent months. The
major reason is a change in pavement design characteristics for the planned
reconstruction and upgrading of the Pacific Highway.

2.1.4 Quarry Extension Reserves

The proposed extension to the existing quarry includes lowering the final floor level
for Block A from the current development consent level of 85m AHD to 40m AHD
and the expansion of the quarry westwards into Block B. Tables 6, 7 and 8 in Kerry
R Steggles (1997) provide estimated reserves of material available for extraction from
each of the new bench levels in Block A and Block B. A summary of the estimated
reserves to be extracted by the quarry extension is given in Table 2.1.

Table 2.1 Quarry Extension Reserves
Area Weathered Rock Unit B Other Total
Fresh Rock Fresh Rock
(million tonnes) (million tonnes) (million tonnes) (million tonnes)
Block A Extension 0 2.9 13 4.2
Block B 0.7 6.3 5.7 12.0
Total 0.7 9.2 7.0 16.2

The estimated total reserve in of the quarry extension is 16.2 million tonnes with
weathered at 4 percent and unweathered at 96 percent. Total reserves of Unit B
material are estimated at 9.2 million tonnes or 57 percent of the total reserve. With
the remaining reserves of 5.1 million tonnes in Block A, the total reserve available
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becomes 21.3 million tonnes. If production averaged 200,000 tonnes per annum, this
would yield a quarry life of about 100 years.

2.1.5 Resource Significance

The quarry industry is market driven. The two major purchasing considerations for
consumers of quarry products are the quality of material and price at the point of
delivery. Delivery costs of providing quarry material contribute significantly to the
overall cost of the product. Consequently, it is necessary to consider the existing and
potential sources of quarry products that are within a distance of Possum Brush
quarry where delivery costs do not make the sourcing of material uncompetitive.
Generally it is accepted that only quarries within the coastal strip extending from
Bulahdelah to the south and Johns River to the north will compete economically
with Possum Brush quarry for the supply of material for major upgrading of the
Pacific Highway.

Existing sources of supply considered within this report comprise all of the
substantial producers of crushed and screened hard rock and river gravel, within the
coastal strip described above, that have the potential to supply aggregate material
for roadworks projects.

Quarries located within the subject area are listed along with production statistics
within Table 2.2. The production figures listed are for all major regional quarries, in
this area, who have approved quarry operations. Table 2.2 does not include any
detail of production from public sector quarries operated by Councils, the RTA and
State Forests.

Table 2.2 REGIONAL QUARRY PRODUCTION ANALYSIS
Quarry Location Rock Type Estimated  Production
Reserves
1 Midcoast Tinonee Shale NA 25,000 cu.m.a
Earthmoving
2 Jandra Possum Greywacke 150,000 tpa
Brush & NA
Metasediments
3 Pacific Blue Possum Greywacke 200,000 tpa
Brush & 6.4 mt
Metasediments (1988)
4  Campbells Failford Greywacke 50,000 cu.m.a
Tuffs & 660,000m3

ERM MITCHELL McCOTTER

36045 SEPTEMBER, 97 2.5



Table 2.2 REGIONAL QUARRY PRODUCTION ANALYSIS

Quarry Location Rock Type Estimated  Production
Reserves
Metasediments (1992)
5 CSR Taree River Gravel 1.5 mt 58,000 tpa
Readymix
6  Wrights Charity River Gravel 0.4 mt 20,000cu.m.a
(Wingham) Creek
7 Boral Johns Quartz NA 130,000 tpa
River Microdiorite/ Monzodiorite
8 Scadden’s Moorland Shale NA 14,772 cu.m
Notes: 1. Production figures are the maximum allowable per year under existing development consent or registration under
SEPP 37.

2. NA = not available

Comment on quarries located within the identified coastal strip north is as follows:
8 Johns River Quarry

The EIS for the new Johns River quarry nominates "quarriable" reserves of quartz
microdiorite/ monzodiorite as approximately 3.3 million tonnes. The document
nominates probable case production and sales of 70,000 to 130,000 tpa indicating a
reserve life of more than 25 years. The same document however allows for the
turnaround of up to 60 trucks (say 1,500 tonnes) per day which on a year round basis
will result in production of up to 350,000 tpa and a reserve life of less than 10 years.

The resource at Johns River is understood to be of a high quality suitable for the
manufacture of a wide range of premium aggregate and road pavement materials.
Given its vertically integrated interests however, Boral understandably nominates
that 75 per cent of production will be crushed aggregates, principally for use in the
manufacture of ready mixed concrete. Consequently, only 82,500 tonnes per annum
will be available for major road sealing works.

1. Moorland Quarry

Material is extracted from this quarry by dozer ripping and supplied as an
uncrushed, unspecified road pavement material or fill.

The material quarried at Moorland cannot be compared in quality with the Possum
Brush deposit and will not compete with this quarry in the future production and
sale of quality assured aggregates and road pavement materials.
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it Campbell’s Quarry

This quarry produces sealing aggregates and lower grade road material primarily
used for road construction. The 50,000 cubic metre annual production limit hampers
its ability to supply large road construction contracts. At current production rates
this quarry has a life expectancy of approximately 12 years.

0. Jandra Quarry

This quarry also produces sealing aggregates and lower grade material for road
construction. This quarry has the potential to supply high grade material, however,
its anticipated operating life at current production levels is approximately 10 years.

v. CSR Readymix - Taree

The material being obtained from this dredging operation is sand and river gravel of
varying proportions. The proportion of existing material that would qualify as
suitable road sealing aggregate is not able to be determined however the existence of
rounded faces in the material makes it less suitable than hard rock deposits. The
resource is limited and the expected life of the operation is approximately ten to
twenty years.

(48 Tinonee and Charity Creek Quarries

Both of these quarries have small reserves and primarily serve markets in which
small amounts of road material are required. The quality of material is not of high
enough standard to meet the RTA’s requirements for Pacific Highway upgrading.

vil. Conclusion

The delivered price of quarry products comprises their "ex bin" value plus the cost of
transport to the point of usage. Because quarry products are generally sold on a high
volume low margin basis, two factors are critical, these being:

Q the proximity of the quarry to end-users; and
Q the relative cost of production.

The Possum Brush quarry offers a number of obvious advantages to the applicant,
including:
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0 the size and quality of the resource;

a quarry location in relation to targeted market and major regional projects
such as the upgrade of the Pacific Highway; and

u] the topographic setting of the resource which will be able to be quarried and
processed at relatively low cost.

Any long-term planning for the region must be conscious of the critical need to
secure additional, long-term sources of supply of quality quarry materials,
particularly within the area between Taree and Bulahdelah where major Pacific
Highway upgrading is to take place over the next twenty years.

2.2 QUARRY DEVELOPMENT

The proposed extension of Possum Brush Quarry does not involve the intensification
of quarry activities at the site, nor any increase in the volume of material processed
annually at the quarry. The current development consent regarding extraction from
the existing extent of Block A, processing and delivery of product will remain
unchanged. The proposal involves increasing the total extraction area available for
development.

The objective of the proposed extension to the quarry is to immediately produce
large quantities of the Unit B rock, a rock that has properties suitable for meeting
current high quality aggregate specifications. The demand for this specification rock
has increased considerably as large quantities are now required for major road
projects. Processed Unit B rock can satisfy this specification and is the major rock
type in Block B and is immediately accessible. Lowering the final floor level of the
quarry will provide long term access to large quantities of Unit B rock.

2.2.1 Site Development
The proposed development includes:

Q immediate extraction of Unit B material from the north-east section of Block
B, processing of that material in the existing processing plant, and transport
from the site, all in accordance with a new development consent. This
material will be a primary source of aggregate products;

Q extraction from Block A below the existing permitted floor level, processing
of that material in the existing processing plant, and transport from the site,
all in accordance with a new development consent. This extension will
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supply major quantities of Unit B material in the latter stages of development
of the quarry;

secondary rock breaking on the resultant new quarry pit floor when required;
and

producing, processing and transporting all product from the site at the same
rates as permitted by the current development consent.

The order of site development will comprise:

Q

if required to supplement the existing functioning drainage system, the
installation of drainage systems, geofabric filter fencing and other structures
to ensure containment of run-off from disturbed catchment areas;

stripping and clearing of vegetation and overburden from the initial
undisturbed portion of Block B to be quarried; and

the commencement of extraction operations.

2.2.2 Layout of Facilities

Figure 2 in Kerry R Steggles (1997) and reproduced as Figure 2.1 shows the general
quarry layout for the existing operation. Essential components of that layout are:

a

Q

the extent of the existing quarry;
the outline (rim) of the quarry at the final extent of quarrying;
the main quarry access road;

the current processing area (crushing and blending) to the south of the
quarry pit;

the location of associated quarry workshop and office area within the existing
processing area including:

- site office;
- workshop;
- weighbridge;
- staff amenities block; and
- storeroom.
the existing product stockpile and mixing area; and

location of sedimentation ponds.
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2.3  SITE PREPARATION

2.3.1 Site Drainage of Catchment

Extraction of material from the quarry extension will progress from areas previously
disturbed under the existing development consent into the new extraction areas.
This will ensure that drainage of newly disturbed areas will always be directed back
to the existing sedimentation ponds established in accordance with the existing
development consent.

The primary water control structures to be constructed will include central and
peripheral drainage systems to divert disturbed area runoff to the existing
sedimentation ponds.  Further description of the proposed erosion and
sedimentation control systems is provided in Section 2.8.4.

2.3.2 Clearing of Existing Vegetation

The proposed extension will involve the clearing of approximately 4.4 hectares of
vegetation. Clearing of vegetation will be undertaken in stages as determined by the
extraction sequence and production requirements. Initially vegetation will be
cleared to allow extraction from the 150m AHD and 140m AHD benches. These
benches will be quarried from the access road into and behind the small knoll in the
north-east section of Block B. Clearing of other sections of Block B will be
undertaken progressively as extraction proceeds westwards and on to lower
benches.

Runoff from any areas disturbed by the clearing the slope to the north will flow
downstream to the existing lower sedimentation pond or if necessary a perimeter
bank will be constructed to divert the runoff around the contour of the hill into the
existing upper sedimentation pond. Where necessary geofabric filter fences will be
used to trap sediment from runoff not diverted to either sedimentation pond.

Wherever possible, selected foliage and branches from cleared vegetation will be
placed immediately on rehabilitation areas. When no rehabilitation areas are
available, it will be windrowed at the periphery of the quarry areas, outside of the
area to be extracted and adjacent to future rehabilitation areas.

Natural vegetation buffers will be retained, adjacent to the extraction area. Such
buffers will be left:

] between the northern extent of Block B and the boundary of Portion 109;

a between the existing access road and the southern ridge; and
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a between the western extent of the quarry pit and the boundary of Portion
109.

2.3.3 Removal and Stockpiling of Overburden

Quarry overburden comprises topsoil overburden and underlying, weathered rock
profiles unsuitable as a blending agent in road pavement.

The overburden profiles in this area are generally less than 0.3 metres deep. The
topsoil and subsoils are stony throughout and are described in more detail in Section
5.2.2.

Topsoil will be stripped using a bulldozer on more gentle slopes and a hydraulic
excavator on steeper sections. Where possible, stripped topsoil will be immediately
respread on rehabilitation areas to optimise regeneration of naturally occurring seed
stock.

Where immediate respreading is not possible, topsoil will be stockpiled for future
use. The stockpiles will be located at the periphery of the quarry area, outside of the
area to be extracted and adjacent to future rehabilitation areas. Stockpiles will be
constructed 1.5 metres high with 1 (vertical) : 3 (horizontal) batters and will be
vegetated to protect the material which will be used in subsequent rehabilitation
programs. When possible, topsoil stockpiles will also be protected by windrowed
vegetation.

Weathered rock profiles vary from three metres on the lower to mid-slopes to over
11 metres below the surface on top of the small knoll. Weathered rock excavated as
overburden will be used as a blending agent for quarry product or for a wide range
of purposes including bunding, road repairs, upgrading of drainage works,
revegetation areas and sedimentation pond construction.

Overburden will be removed using a bulldozer (currently CAT D9) and a hydraulic
excavator (currently CAT 245ME). One or more dump trucks with a capacity of
approximately 40 tonnes (currently CAT 769) will be used to transport the
overburden material.

2.3.4 Hardstand Areas for Processing and Stockpiling of Quarry Products

The current quarry development has a designated processing area operating under
the existing development consent. This hardstand area is at approximately 130m
AHD and is located to the south and east of Areas A and B respectively. The
crushing and screening plant, short-term quarry product and by-product (scalps)
stockpiles, weighbridge, site office and amenities are located in the processing area.
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Secondary stockpiles are located on hardstand areas within Block B as is the
machinery workshop and diesel storage tanks.

It is envisaged that the current processing area will be utilised for the majority of the
life of the quarry, with the option of moving the processing plant to the quarry floor
once benches have been extracted to below 130m AHD. The option of relocating the
processing plant will depend on cost/benefit analysis. Costs of relocation (possibly
a number of times) as the quarry floor is lowered would be measured against the
benefits of reduced haulage distances and improved acoustical shielding.

The plant to be employed at the site will be of the type currently operated by the
proponent together with the option of secondary breaking using a hydraulic rock
hammer.

24  QUARRY PLAN

Extraction will proceed in both Block A and Block B concurrently. Generally, the
higher quality Unit B rock will be extracted from Block B with Block A planned to be
the main source of blends requiring a weathered rock content. The quarry plan for
Block B has been developed to ensure that there is minimal impact on
neighbouring residents. This will be achieved by using the existing landform and
vegetation to the north of the pit as a screen for quarry operations in Block B. The
proposed deepening of Block A from RL 85 to RL 40 metres will occur wholly within
the Block A quarry pit and as such there is no increase in the spatial extent of the
Block A quarry. Work below 85m AHD will be fully screened in all directions by
natural topography and the quarry void.

Production operations from the proposed extension will not significantly alter from
the current quarry operation. The maximum annual quarry output of 200,000 tonnes
along with extraction methods, plant, traffic movements and ancillary operations
will remain generally unchanged. Details of the extraction sequence and quarry
operations are provided below.

2.4.1 Sequence of Extraction

The mining procedure for the proposed quarry expansion is detailed in Kerry R
Steggles (1997) and is reproduced below.
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L. Block B

The working of Block B will be in two stages, a Northern stage and a Southern stage.
The former is north of the current quarry access road and is largely timbered. The
latter is south of that road and is generally cleared, being the area on which materials
are currently stockpiled. This area would continue for many years (probably more
than twenty) to be used for stockpiling and blending activity. Quarrying will
commence immediately in the Northern Stage. It will be the dominant provider of
high grade Unit B aggregate rock. The weathered rock from this stage occurs mainly
above 140m AHD, and will be used in road base and associated material.

Figure 1A in Kerry R Steggles (1997a) report shows the optimum final extraction
plan, with the final operating roadways, including the quarry site access road and
the material haul road to the process area from both Block B and the deepened Block
A. This figure is reproduced as Figure 2.2. Final remnant benches will be five metres
wide, faces 10 metres deep at 75 degrees to the horizontal. Where appropriate, near
the surface and in unstable ground, bench width will be widened and/or the depth
reduced and angle varied. The upper benches would be regenerated with suitable
tree plantings when required. The approximate division between the Northern and
Southern Stages is shown in Figure 2.2.

a. Northern Stage

In the first few years the Northern Stage will be worked in two zones. Zone 1 would
be developed off the existing access road near the stockpiling area. This is behind
the hill structure and would allow extraction to generally proceed without being
visible from Possum Brush Road or from the nearest residences along Possum Brush
Road. The working face would probably need to be oriented slightly north of east so
as to allow natural drainage of workings to the main gully. Benches at 140, 130, and
120m AHD would drain to the main quarry water dam. They would be the first to
be established.

Zone 2 workings would be from the north west corner of Block A quarry, west of the
gully. This would initially involve level 100, 110, and 120. Workings would develop
west and south with a maximum face height of 130m AHD. This would keep the
quarrying below sightlines from the nearest residences. The two zones would join as
Zone 1 develops northward to work off the visible northern face of the hill from
behind a buffer of trees and remnant hill.

b. Southern Stage

It is unlikely that this area will be worked for at least 20 years. It is more functional
in its current stockpile/roadway use until extraction in the Northern Stage is
sufficiently advanced to warrant relocating the roadway. The only early extraction
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currently favoured in the Southern Stage is associated with lowering the area
adjoining the Plant Area. This would allow more efficient moving of materials into
stockpile. Work should also be undertaken in the early years to establish small
replanted benches along the near surface route of the final access and quarry haul
road.

i. Block A - Deep Quarry

The extraction of this resource will not occur until late in the life of the quarry. It is
simply an extension of the existing Block A quarry below the 85m AHD base
nominated in the current development consent to a depth 40m AHD. The
enlargement of the quarry floor area at 85m AHD that results from the Block B
quarry, provides a capacity to work and haul from the deeper levels. No increase in
surface area is involved and it is deep below the surface.

The only feature of extraction that would be different to the current operation is the
need to pump out the workings below natural drainage level. Currently this level is
approximately at 85m AHD. The gully drops quickly beyond the northern boundary
of the quarry before reaching the major sedimentation pond on the property. It
would be possible to deepen the drainage outlet of Block A to the gully by at least
five metres. However, such would only give a temporary solution. The proposed
deeper levels of Block A would require installation of a suitable capacity pump. The
Quarry Manager advises that the drainage gully only flows during rain events and
for a few days afterwards indicating that the deepening of the quarry would
intercept subsurface water flows rather than a major groundwater aquifer. With an
upstream catchment of only 22 ha, pumping the accumulated water quantity is not a
difficult or costly operation. It will simply require an appropriate capacity sump
facility.

A number of activities now located on the surface could be relocated on the floor of
the quarry when extraction is advanced. For example, it would have adequate size
with the extension of Block B for installation of a new Crushing Plant. Such a
location would provide excellent vision and noise isolation.

2.4.2 Completion of Quarrying

Rehabilitation of the site will be undertaken progressively, so that at the completion
of quarrying substantial portions of the quarry will already be under native
vegetation. Once extraction has been completed, the remainder of the quarry above
the self draining elevation will be rehabilitated. Benches of the lower quarry will
stabilised. Current intent is that this area will be allowed to fill up with stormwater
runoff to act as a private farm dam for the extended property.
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25 QUARRY OPERATION

2.5.1 Method of Extraction

The method of extraction for the proposed extension will not vary significantly from
those methods currently employed at the quarry. Cleared vegetation and stripped
topsoil will be either placed immediately on rehabilitation areas or
windrowed/stockpiled at the periphery of the quarry area and adjacent to future
rehabilitation areas. Weathered overburden will be ripped by dozer or excavator to
a depth of about two metres after which benches will be developed by drilling and
blasting. Blasting will be carried out by an experienced contractor registered under
the Mines Inspection Act, 1901.

An explosives magazine is located on the site, to the south of Block A. The magazine
is stored in accordance with the requirements of Part 4 of the Dangerous Goods
Regulation, 1978 and is licensed by NSW Workcover Authority (Licence Number
35/026979).

Drill and blast design has been (and will continue to be) determined primarily by the
following;:

Q site topography;

Q site geology;

] material production and market demand;
m] size of primary jaw crusher; and

Q environmental and safety constraints.

The development of 10 metre benches has been selected in order to:

Q match the quarry plan with existing topography;

0 optimise the blasting efficiencies;

Q minimise inter-bench movements of mobile equipment;

m] minimise the number of drill movements;

a minimise the number of inter-bench haul roads; and

Q adhere to industry practice in relation to safety standards.
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Drilling will be carried out either by above-ground pneumatic or hydraulic
equipment, or "down the hole" technology. Drill rigs employed at the quarry will be
chosen and configured to match the production and environmental requirements of
the job at any given time. Currently, drilling is carried out by contractors who
operate a LM500 hydraulic rig with on-board compressors.

Drill units will be fitted with dust suppression and/or dust collectors and pre-
cleaners. Whenever possible, blasting will not be carried out during periods of
unsuitable meteorological conditions such as high winds or temperature inversions.
Dust suppression and noise controls are discussed further in sections 5.4 and 7.1
respectively.

Optimal drilling and blasting will be achieved by face inspection and careful
monitoring of the face geology profile and structure. Modifications to the drilling
and blasting techniques will be made on a blast-by-blast basis. Typical blast design
has been based on the schedule and assumptions given for typical production tonnes
in Table 2.3.

Table 2.3 BLAST SIZE, SCHEDULE AND FREQUENCY
Production Bank m? (BCM) Mean BCM Blast Frequency Blasts Per
Tonnes(1) Quarried(2) (Weeks) Annum
160,000 60,000 3,500 3.1 17
200,000 75,000 4,250 2.9 18
Note: (1) Production tonnes = 0.985 x tonnes quarried.
2) BCM (Bank Cubic Metres) calculated as 2.7 t/bcm

Blast design for typical quarry development has been calculated as follows:

Target ground vibration at nearest residence <6 mm/sec
Target airblast over pressure at nearest residence <115dBL
Target maximum instantaneous charge (MIC) 75 kg
Face height 10 m
Drill hole diameter 89 mm
Hole burden 20m
Hole spacing dry blast 25m

wet blast 2.7m
Blast size 3,500-4,250 bcm
No. of holes per blast 48-68
No. of blasts per annum 17-18
Blast frequency (weeks) 2.9-3.1
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The above blast design is based on optimal conditions. At times, smaller and more
frequent blasts will be required to rectify minor problems with site geology or bench
alignment.

For a blast to yield 4,250 bcm, preliminary design calculations have been undertaken
for the two most currently used bulk explosives at the quarry. Calculations are
summarised as follows:

Total depth of holes (face height plus 1 metre sub-drill) 11 metres
Bulk explosives ~Ammonium Nitrate Fuel Oil (ANFO) 800 kg/m3

Handibulk Wet 1,200 kg/m3
Explosive column ANFO 8 m
Handibulk Wet 8 m
Explosive mass per hole ANFO 40 kg
Handibulk Wet 60 kg
Rock yield per hole ANFO 62.5 bcm
Handibulk Wet 73.3 bcm
Rock yield per metre drilled ANFO 5.7 bcm
Handibulk Wet 6.7 bcm
Explosive mass/blast ANFO 2,720 kg
Handibulk Wet 3,480 kg
Charge per delay ANFO 40 kg
Handibulk Wet 60 kg

Impacts from a blast designed with a MIC of 60 kg have been assessed and reported
on in Section 7.1. Airblast overpressure and ground vibration resulting from blasts
of this intensity have been modelled and assessed as acceptable at nearby residences.
It should be noted that as all blast holes will be delayed the MIC is equal to the
maximum explosive mass in a hole and does not change due to the number of holes
used in a blast. MIC and other blast factors will always be stringently controlled to
ensure compliance with EPA guidelines.

Standard quarry practice will include the following:

m] blasting to be conducted between the hours of 9 am and 3 pm wherever
possible;

Q if requested by nearby residents, they will be advised of specific blast times;

Q blasting will be avoided in adverse meteorological conditions wherever
possible;

a fly rock to be minimised/eliminated by adequate stemming of drill holes

(using crushed aggregate) and by careful monitoring of the drilled burden to
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avoid substantial cracks, fissures and other face conditions that may allow
fragmentation/escape of explosive energy;

Q ground vibration will be minimised by paying particular attention to such
critical factors as:

- the confinement of the explosive charge;
- the detonation efficiency of the charge; and
- the degree of water saturation in the ground at the time;

] air blast overpressure will be similarly controlled with particular attention
being paid to:

- blast hole diameter

- explosive strength

- concentration in blast holes; and

- best practice stemming procedures.

It is noted that the highest levels of overpressure relate to gas venting (either
through the face or stemming ejection) and that these sources can be
completely eliminated without loss of fragmentation control; and

a secondary breakage of oversized rock is expected to be done mechanically
(by hydraulic rock breaker), as opposed to secondary blasting.

Typically, blasts will be fired with non-electric (Nonel) detonation system using
17 ms delays along rows and 42 ms delays between rows. All holes will be primed
using appropriate primers, currently Powergel.

Drilling and blasting design and practice are to be approved and monitored by the
Department of Mineral Resources (DoMR) regional mines inspector and the EPA.
The handling and storage of explosives will be carried out by contractors under
licence from the DoMR.

Secondary breaking will be required to reduce the quantity of oversize material
accumulating within the quarry. Secondary breaking will be undertaken on the
quarry floor utilising a hydraulic hammer and will occur infrequently on an as
required basis. Oversize rock will be broken to order (eg for rip rap or armour etc)
or reduced to a size suitable for loading into the primary crushing plant.
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2.5.2 Loading and Haulage of Blasted Rock

Shot rock will be loaded by a front-end loader (or hydraulic excavator) to dump
trucks and hauled to the existing crushing plant site along internal haul roads
constructed to a hardstand surface condition.

Typical machinery to be employed would be similar to:
m] a Michigan 175B, CAT 966 or 988 front end loader (or equivalent); and/or
] a CAT 245 ME hydraulic excavator (or equivalent); and

a one or two CAT 769 dump trucks (or equivalent).

2.5.3 Raw Materials Processing and Product Stockpiling

The primary processing and stockpiling procedures currently employed at the
quarry are subject to the existing development consent. Those procedures will not
be amended by this proposal. A brief description of the plant follows.

The processing plant reduces the size of quarry material by crushing. Blasted rock is
dumped into an apron feeder and then passed over the initial scalping screen. Rock
falls into the jaw crushers, for initial primary crushing, set to produce material less
than 80 millimetres.

Crushed material is conveyed to primary screens that separate crushed rock and
scalps. Primary crushed rock is conveyed to a gyrosphere crusher for secondary
crushing and then conveyed to the product screens for sorting into specific product
gauges which are then conveyed to product stockpiles. Screen oversize is returned
to the gyroshere or the Duo-pactor for closed circuit recrushing before final
screening. Water sprays to aid in dust suppression are fitted to the gyrosphere and
duo-pactor, transfer points and scalp chutes.

Four or more products (typically 20 mm, 14 mm, 10 mm and <5 mm), are produced
and stockpiled separately for sale or subsequent blending. The capacity of the
stockpiles is up to 4,000 tonnes before double handling is required to transfer
product to the secondary stockpiles. Quarry fines are stockpiled separately in the
processing area or the secondary stockpile area.

The crushing and screening plant is generally a low profile configuration. At times
minor items of portable plant may be brought on site for short periods of time for
special projects. Loading will be effected directly from ground-based stockpiles to
sales trucks. No overhead bins are planned at this stage.
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The product stockpiles may reach a height of 6 metres and provide an additional
acoustic bund around much of the northern sides of the processing plant.

A dust suppression device (spray bar) is installed at the head of the scalps conveyor
to wet material before stockpiling prior to subsequent use. Scalped material
provides good quality road pavement for maintenance of haul roads and quarry
floors as well as for the construction of bund walls. Excess scalps are available for
blending (into road pavement material) for sale to local markets.

Dust suppression on the process hardstand area is achieved through the regular use
of a water cart.

2.5.4 Plant and Equipment

The majority of the plant and equipment to be used for the proposed expansion will
be the same as that used for current quarry operations and is summarised below:

L Site Development

Internal Road Construction - bulldozer, grader, road compacters, water cart and off-
road dump trucks.

Quarry Area Clearing and Stripping - bulldozer, hydraulic excavator and front-end
loaders.

Earthworks for Hardstand Areas, Dams etc - bulldozers, scrapers, graders, hydraulic
excavators, compacters, front -end loaders and off road dump trucks.

1L, Quarry Operations

Drilling - hydraulic drill rig.

Loading - front-end loaders and hydraulic excavator.

Haulage - off-road dump trucks.

Additional plant to be employed will be a hydraulic rock hammer operated by the
hydraulic excavator.

It can be expected that over time equipment will be replaced or updated to ensure
the quarry remains efficient and competitive. The types and numbers of plant items
relevant to extraction work currently employed on-site include:
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Q one bulldozer CAT D9IL;

Q three front-end loaders CAT 980B, CAT 988B & Michigan 175B;
a one excavator CAT 245ME;

Q two dump trucks CAT 769B;

Q one hydraulic drill rig LM500; and

] one 12,000 litre water cart.

2.6 SITE FACILITIES, WORKFORCE AND OPERATING HOURS

The proposed expansion will not result in changes to the existing site facilities or
workforce. Operating hours for quarry operations under the existing development
consent will remain unchanged though alternate operating hours for the expansion
works are proposed to be more flexible to enable the quarry to meet client
requirements.

2.6.1 Site Facilities

Site facilities include a site office and lunchroom, staff amenities block, workshop
and materials storage shed. On-site parking facilities are provided for six vehicles.
A star picket and wire fence has been installed around the perimeter of the quarry
site for pedestrian safety.

2.6.2 Workforce

The current workforce of nine full-time employees, including site management, and
approximately five contract truck drivers will be required for the continued
operation of the quarry. Most of the full-time personnel are multi-skilled and
capable of operating several pieces of plant depending on operational requirements.

A significant number of local people will be indirectly employed as drivers and
maintenance contractors as well as through service industries (fuel, spare parts, etc).
2.6.3 Operating Hours

Quarrying in the proposed expansion will occur between 6.00 am and 6.00 pm
Monday to Friday and 6.00 am to 1.00 pm Saturdays. Whenever possible blasting

ERM MITCHELL McCOTTER

36045 SEPTEMBER, 97 2.21



will be restricted to between 9.00 am and 3.00 pm Monday to Friday and 9.00 am to
1.00 pm Saturday. Ancillary operations such as refuelling, servicing and
maintaining plant and maintenance of the access road may be undertaken at any
time.

In order to supply specific contracts, operations outside normal hours may be
required. In such circumstances agreement in writing from Council will be obtained
prior to proceeding with such operations.

2.6.4 Waste Management

Small quantities of waste will be generated throughout the quarry’s operational life.
These include:

Q domestic type refuse and workshop wastes that will be stored in approved
containers and transported regularly to an approved waste disposal area;

Q sullage wastes and septic wastes from staff amenities will be discharged into
an approved septic tank with pump-out facilities; and

Q stormwater potentially contaminated with petroleum products will be
drained to a proprietary oil/water separator from which clarified water will
be allowed to drain to the sedimentation pond system. Oil-contaminated
fluids will be collected by a licensed recycling contractor for disposal.

2.6.5 Services

i Power

The quarry is currently connected to the local electricity grid. Diesel powered water
pumps are used to provide water to the water cart.

1. Water

Potable water demands will be provided by a roof collection system from the site
facility buildings and/or will be imported. Non-potable water requirements will be
provided by a system of on-site sedimentation ponds.

il Telephone

Telephone services are available to the quarry site.
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. Sewage

Quarry personnel will generate small volumes of domestic sewage. These will be
treated and disposed on site through a previously approved septic tank system.

2.7  TRANSPORT OF END PRODUCT

The markets for quarry products are located both north and south of the quarry site.
Generally, traffic volumes have been assumed to be evenly distributed in each
direction.

The RTA has expressed a considerable interest in the quarry products due to their
relatively high polished aggregate friction value for the ongoing construction and
maintenance needs of the Authority’s road network. Quarry product is also in
demand by local government and private contractors for use as road base. Another
market is supply of aggregates to ready mixed concrete plants and other
construction material outlets up and down the mid-north coast.

Road transport is the most economic and practical means by which transport
requirements can be met due to the accessibility of the Pacific Highway.

The proposed quarry extension will not increase total annual production currently
allowed from the quarry under the existing development consent. Therefore there
will be no significant change in traffic movements from those currently experienced
at the existing quarry.

28 WATER MANAGEMENT

2.8.1 Water Management Controls

1. Clean Water Diversion

Runoff from undisturbed areas will be diverted around the quarry. Vegetated
diversion banks and/or channels will be used to divert runoff to a stable
downstream location. Catchments above the working areas are generally small and
diversion structures will be sized using suitable guidelines such as Urban Erosion and
Sediment Control (CaLM, 1992) and Soil and Water Management for Urban Development
(Department of Housing, 1993).
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11. Groundwater

Minor volumes of groundwater have been detected in drill holes during initial
quarry resource assessments and blasting operations. This groundwater dissipates
quickly following blasts as it originates from subsurface flows following recent
rainfall events rather than from interception of the watertable. Therefore, this
groundwater has limited flow potential. Given that the catchment is limited to the
ridge above the quarry, groundwater inflows to the quarry area are considered
negligible.

Currently intercepted subsurface flows are directed into the existing sedimentation
ponds that overflow into the main gully downstream of Block A. This will continue
for the proposed expansion, however, once the quarry becomes non self draining ie.
floor level below 85m AHD, any excess subsurface flows above quarry demands will
be collected in a sump and pumped into the main gully.

111, Quarry Areas

Stormwater runoff from quarry operation areas will drain into the surface drainage
system. A cross fall of one per cent will be provided in the quarry floor with
perimeter surface drains to discharge into the sedimentation ponds.

10. Fuel and Oil Storage Area

One 10,000 litre and two 5,000 litre diesel fuel tanks located in Block B will be
contained in two separate bunded compounds in accordance with Australian
Standard AS1940 (Storage and Handling of Flammable and Combustible Liquids).
The bunded areas will have a minimum volume equal to 110 per cent of the relevant
storage tank volumes.

Hydraulic and lubricating oils, greases and small quantities of petrol and kerosene
will also be used on-site, in the workshop area. These will be stored adjacent to the
workshop in an area that will be roofed. Small volumes of oils spilt in the workshop
will be contained, mopped up by appropriate means and temporarily stored in
drums until collected by a licensed contractor for disposal.

2.8.2 Erosion and Sediment Controls

Erosion and sediment control will be achieved in three ways:

] collection and treatment of stormwater flows from disturbed areas;
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]

Q

temporary and permanent rehabilitation of disturbed areas of high erosion
potential; and

control of soil erosion at source using suitable control measures.

The potential for erosion and sediment movement will be highest during
development operations when topsoil and overburden are being stripped and
stockpiled. However, there will be ongoing potential for sediment movement from
the quarry working benches.

To control erosion and sediment movement the following measures will be used:

]

preparation of an erosion and sediment control plan for the site. This will
entail design and description of all erosion and sediment control structures,
both temporary and permanent;

use of existing sedimentation ponds. These are discussed further below;

minimisation of disturbed areas. Quarry and ancillary area boundaries will
be marked and no activity permitted outside designated areas;

diversion of clean water from undisturbed areas around working areas;

exposed batters resulting from construction of the access road, diversion
bunds and topsoil and overburden stockpiles will be seeded with local grass
species;

the installation of temporary erosion and sediment controls, such as geofabric
filter devices, prior to commencement of topsoil and overburden removal;

sequential clearing and rehabilitation of the quarry as extraction of the hard
rock material proceeds; and

the regular maintenance of erosion and sediment control structures,
particularly after rainfall, to ensure their efficiency.

Three sedimentation ponds have been constructed at the quarry site. These include:

m]

pond No. 1 in the centre of the quarry in a gully between Block A and Block
B;

pond No. 2 in the north-western corner of Block A; and

pond No. 3 downstream of the quarry pit, within Lot 66 (also owned by
Pacific Blue Metal Pty Ltd).
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The location of the ponds is shown on Figure 2.1. Sedimentation pond No. 1 is
currently acting as the primary water storage for quarry operations and also
provides sediment control for the process area and existing hardstand areas in Block
B. Sedimentation pond No. 2 is located on the floor of the lowest bench in Block A
and collects all runoff from disturbed sections of Block A. Overflows from these
ponds are directed to the downstream creek. Sedimentation pond No. 3 located in
the creek downstream of ponds 1 and 2 provides additional storage and water
quality control for runoff sourced from the quarry. This pond also receives runoff
from undisturbed areas within its catchment.

The location and operation of the sedimentation ponds will continue to be subject to
the existing development consent. The consent allows for a future primary pond to
be constructed in Block A once the extent of extraction requires the removal of
sedimentation pond No. 1. The impact of the proposed extension of the quarry will
be to increase the disturbed catchment area initially for sedimentation pond No.1
and later for the future primary sedimentation pond. The proposed extension will
also slightly increase water demands for dust control by the water cart and for
rehabilitation works.

The three existing sedimentation ponds were constructed in accordance with
Pollution Control Approval Number 89/242H dated 4 September 1989 and operate
under Pollution Control Licence Number 03393.

The majority of the disturbed surface of the quarry consists of exposed bedrock. The
nature of the material and experience to date indicate that there is little
dispersible/fine sediments in runoff from disturbed areas. Test results from
previous water quality samples taken from the sedimentation ponds show total
suspended solids (TSS) concentrations of:

] 13 mg/L in pond No 3 taken 22 June 1990;

] 15 mg/L in pond No 3 taken 25 July 1996; and

a <2mg/L in pond Nol taken 25 July 1996.

These results are well below the allowable limit of 50 mg/L.

Therefore, the sedimentation ponds should be designed as coarse sediment basins
(Type C) as detailed in EPA (1996). That is, the sediment basin should have as its
minimum capacity, the volume of water that will enter in six minutes in a five year
ARI, one hour storm event plus an allowance of an additional 50 percent volume for
sediment retention between clearing.
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However, development consent condition 33 for the existing quarry requires that the
sedimentation ponds have the capacity to contain runoff from a 1 in 10 year storm.
In the past the EPA has recommended that a 1 in 10 year storm with a duration of
two hours is applicable for design of sedimentation ponds.

The volumes from the above two design storms based on catchments that include
the proposed extension and the volume of the existing ponds are given in Table 2.4.
The volume of sedimentation pond No. 2 is conservatively based on the current
surface area of the lowest bench in Block A over a depth of one metre. As a guide to
the ponds flow retention capacity, the retention time for peak flows from one hour
storms with average recurrence intervals of 10 and 20 years are also given in Table
2.4. The ponds will provide a minimum retention time greater than one hour for
both scenarios.

Table 2.4 DESIGN CHARACTERISTICS OF SEDIMENTATION PONDS

POND Catchment  Catchment Discharge Catchment Volume  Peak Flow Retention From
Area Over Six Minutes Discharge From a a One Hour Storm
From a 5 year ARI1 10 year ARI1 Two
One Hour Storm Hour Storm
(hectares) (ML 2?) (ML 2 (ML 2) (hours)
10 year ARI! 20 year ARI!
No. 1 10.8 0.283 4.48 5.6 1.68 1.46
No. 2 6.4 0.168 2.65 273 1.32 1.14
No. 3 32.8 0.700 11.07 11.7 1.42 1.23
Future 17.4 0.456 7.21 8.04 1.49 1.29
Primary
Note: 1. Average Recurrence Interval

2. Megalitres
3. Conservative estimate

4. Minimum volume to be adopted

The capacity of the primary sedimentation ponds (Nos. 1 and 2) more than
adequately covers the EPA’s requirement for treatment of course sediments
(including the 50 percent allowance for accumulated sediment). The ponds will also
comply with the requirements of the current development consent.

The sedimentation ponds will be shaped such that the ratio of length to width is
approximately 3:1. The shape of the ponds will assist in the containment of any
sediment generated in runoff from the quarry site. The Soil Conservation Service
(letter of 24 September 1984) recommends the ponds provide a minimum freeboard
of 1.3 metres, minimum batters of 1 vertical to 2.5 horizontal both upstream and
downstream and all areas exposed above the top water level to be topsoiled and
sown to seed and fertilised. The embankments of the sedimentation ponds will be
built of earth and rock fill with all construction material adequately compacted.
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Development consent condition 33 for the existing quarry also requires that the
sedimentation ponds have the capacity to safely convey water from a 1 in 100 year
storm. If necessary the existing overflow channel for sedimentation pond No. 1 will
be modified to take into consideration the change in flows due to the expansion of
the pond’s catchment.

The existing development consent requires sediments to be removed once storage
volumes have been reduced by 10 percent. The sediments will be removed by drag
line or hydraulic excavator and dried and blended with quarry overburden and
placed on quarry rehabilitation areas.

The erosion and sediment controls proposed will maintain the integrity of water
quality in water courses downstream of the quarry. Experience shows that the
requirement for flocculating agents to settle out suspended solids is unlikely.
However, should water quality monitoring indicate that overflows from pond No 3
have TSS in excess of 50 mg/L, an artificial flocculation program will be carried out
in accordance with guidelines provided in Soil and Water Management for Urban
Development (NSW Department of Housing, 1993).

Sedimentation pond No 1 (and the future primary sedimentation pond) is designed
to provide both sufficient water supply for quarry activities and adequate sediment
control. Experience to date has shown that the capacity of the pond is adequate to
satisfy existing non-potable water demands for dust suppression, process water and
irrigation of rehabilitated areas. The increase in catchment area will ensure that the
small increases in non-potable water can be satisfied.

Water for quarry use is pumped using an electric pump for the on-site reticulation
system and one diesel driven high volume pump for rapid filling of the water cart.
The pumps are located on a platform to the side of the pond. The pump inlets will
be located on a floating pontoon at the end of the pond furthest from the inflow area
to ensure bottom sediments are not disturbed or entrained during pumping.

2.9 LANDSCAPING AND REHABILITATION

The completed benches in Block A (150m AHD and above) have been stabilised,
landscaped and revegetated. Revegetation of the upper benches was initially
hindered by unfavourable weather conditions, however, the new quarry
management has intensified its efforts through the implementation of a number of
initiatives. These include:

Q installation of an irrigation system to encourage quick growth during plant
establishment stage;
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a involving a horticulturist employed by an associated company of Pacific Blue
Metal to gather and propagate seed from naturally occurring native species
found on the site which are returned to Possum Brush Quarry for immediate
planting; and

a increased monitoring of rehabilitation sites including the soil moisture status
by both quarry management and by the horticulturist during site visits.

There has been a marked improvement in the success of the revegetation program
over the past 12 to 24 months.

The quarry area will be progressively rehabilitated to produce a stable landform
which is compatible with the surrounding area. Topsoil and weathered overburden
will be stockpiled and placed progressively on completed quarry areas with the
revegetation program to establish endemic plant communities.

Two landscape and rehabilitation strategies have been prepared for the quarry.
Proposed Quarry at Possum Brush Landscaping and Rehabilitation Guidelines (Resource
Planning, 1989) was prepared to satisfy a condition of consent for the original
development. Re-establishment of Vegetation at Possum Brush Hard-Rock Quarry
Possum Brush, NSW (Landless, undated) was prepared to address problems with
establishing revegetation on the upper benches of Block A. Both reports have been
accepted by Council for the rehabilitation of the quarry.

Landscaping and rehabilitation of the proposed expansion will be undertaken as
described below and incorporating components of the existing strategies, where
appropriate.
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2.9.1 Landform Design

In Block B, the upper batters of the quarry containing weathered rock will be laid
back at a flatter slope than the underlying fresh rock. Final remnant benches of the
underlying fresh rock and the deepened extension to Block A will be five metres
wide, faces 10 metres deep at 75 degrees to the horizontal.

Surface run-off will be directed along benches to a constructed diversion drain so
that the potential for sheet erosion and batter slump is reduced.

2.9.2 Topsoil Management

Prior to topsoil stripping, vegetation will be removed and native seeding or brush
material will be stockpiled for later redistribution as mulch over areas undergoing
rehabilitation. ~ Topsoil will be stripped and either transported directly to
rehabilitation areas to optimise regeneration of naturally occurring seed stock or
stockpiled and progressively distributed over future areas requiring rehabilitation.
Topsoil stockpiles will be fertilised and seeded to stabilise the material against soil
erosion and to maintain soil fertility during storage.

Topsoil resources in the quarry area have been shown to be fairly limited and
stockpiled weathered overburden will be used to supplement topsoil stocks for
rehabilitation activities. Weathered overburden has been used successfully as
suitable material for revegetation of quarry sites (EPA, 1995). This material will
require additional treatment to increase its organic matter content and nutrient
status. Whenever necessary, topsoil products will be imported to supplement site
topsoil and overburden in order to ensure the ongoing success of the rehabilitation
program.

2.9.3 Revegetation

The aim and objectives of the revegetation program for the Possum Brush Hard Rock
Quarry are stated in Landless (undated):

“The aim of the revegetation programme in the long term is to rehabilitate the quarry site
with indigenous species to conform with existing vegetation.

As the quarry is sequentially developed, the immediate objectives will be:-
1. To minimise visual impact;

2, To control runoff, and therefore erosion/siltation problems;

ERM MITCHELL McCOTTER

36045 SEPTEMBER, 97 2.30



3. To re-e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>