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ENVIRONMENTAL IMPACT STATEMENT.

application referred to below.

The Statement accompanies the development application made in respect of the
development described as follows:—

.................................................
....................................................

.................................................................

The development application relates to the land described as follows:—
NO. © ottt Street . Greendale Road

.............................
....................................
.................................

..................................................

(e.g. Lot, D.P./M.P.S,, vol./fol., Parish, Portion)

The contents of this statement, as required by clause 34 of the Environmental
Planning and Assessment Regulation, 1980, are set forth in the accompanying
pages.

Name, Qualifications and Address of Valerie, Smith B.Sc. (Hons) . . ..
person who prepared Environmental

i e T e e e e MO
gk et P.O., Box 388, East Maitland, 2323
Certificate.
I Valerie Smith of Resource Planning Pty Limited
$ ] E]
hereby certify that I have prepared the contents of this Statément in accordan
with clauses 34 and 35 of the Environmental Planning mnt Re :
1980.

8th March- 1991
e St e NN CE S C e
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1.0 SUMMARY

1.1 OBJECTIVES AND OUTLINE OF THE DEVELOPMENT

Boral Bricks (NSW) Pty Limited seeks Development Consent from Camden
Municipal Council to upgrade the Company's existing clay products plant located
in Greendale Road, Bringelly, shown on Figure 1.

The upgrading proposal is "designated development"” within the meaning of the
Environmental Planning and Assessment Act, 1979 and Regulations, 1980.
Accordingly, the Development Application to Council must be accompanied by
an Environmental Impact Statement. Resource Planning Pty Limited has been
enga%ed by Boral Bricks (NSW) Pty Limited to prepare the statement on its
behalf.

The existing Bringelly plant was commissioned in 1968 to produce bricks and
pavers principally for the housing market. Technology used in the plant is now

- obsolete, maintenance costs are high, and the operation only marginally viable.

Upgrading is necessary for the Company to continue to maintain its
competitiveness in the market place.

Proposals include extensions to the quarry area, modifications to raw material
handling, construction of a new brick and paver manufacturing plant,
enlargement of product stockpile areas, and general overall improvement to site
layout, facilities, and environmental controls.

The quarry will be deepened and extended to the south and west of the existing
excavation. Extractive operations are, and will continue to be undertaken on a
campaign basis with production increasing from 60,000 tpa to 200,000 tpa. Raw
material will be stockpiled in a new stockpile area located southeast of the plant.
The material will be crushed and conveyed to the new manufacturing plant
constructed immediately adjacent to, and east of the existing plant. The new
state—of-the-art plant will permit production of pavers and pressed bricks to
increase from 51,500 tpa to 160,000 tpa. The increased production will be
stockpiled on an expanded final product area for despatch to market.

Other changes include reconstruction of the existing car park, improvements to
runoff and waste water disposal systems, refurbishment of the existing office
building, and landscaping and screen planting of the site works.

The objective of the proposal is to upgrade the existing Bringelly operations to a
modern and efficient manufacturing plant which will continue to provide high
quality bricks and pavers to the Sydney Region. The upgrading proposal
presents an opportunity to improve an outmoded and inefficient plant to one
which is economically and environmentally compatible with its surrounding
environment. This is achieved by the incorporation of modern, efficient and
effective environmental controls. The Company proposes to utilise the optimum
environmental management procedures in the extraction and manufacturing
process and will carry out its activities in accordance with the requirements of
State and Local authorities.



1.2 JUSTIFICATION FOR THE DEVELOPMENT

The existing Bringelly plant was commissioned in 1968 to manufacture standard
textured clay bricks for the housing market. The capacity of the plant at that time
was approximately 15.5 million bricks per year.

The technology used in the plant is now outdated and its viability is marginal.
Due to high manufacturing and maintenance costs, the plant has been shut down
and employees temporarily retrenched on four separate occasions during the
past 20 years. These closures coincided with market down turns, low selling
prices and high manufacturing costs.

To maintain its market position, the plant now specialises in the manufacture of
pavers and a limited range of architectural bricks, e.g., green tumbled; bypassing
the more competitive standard brick market.

Upgrading of the existing plant has not occurred because of the large economic
costs involved. Instailation of the new plant, as outlined in this document,
demonstrates that improvements to the environmental quality of the site will
occur.

The regional importance of the Bringelly plant and site has been identified in the
Sydney Regional Environmental Plan No. 9 (Extractive Industry) and Planning
Report (1986) prepared by the Department of Environment and Planning. The
Bringelly site is listed in Schedule 1 of the Plan. This schedule includes "sites
which contain existing extractive operations and potential resource areas of
regional significance. Priority is given to the continuation of existing operations."
The site is an important resource of clay/shale to meet the future demands of the
Sydney metropolitan area.

Within the Boral Bricks group, the Bringelly site is of strategic importance. It is
one of the group’s largest holdings in the Sydney region close to future
population growth areas and the labour market. Geological exploration has
demonstrated that large reserves of high quality clay/shale suitable for brick and
paver manufacture occur on this site and that these constitute the best reserves
of all existing Boral New South Wales plants.

With the introduction of a new Australian Standard for pavers in the near future,
Boral Bricks considers that the paver products presently manufactured at
Bringelly will not comply with the requirements of the new code. The new
standard will specifically address factors of quality which the existing equipment
and methods of production would have difficulty in satisfying.

In order to manufacture a superior and more widely accepted product, and to
maintain its competitiveness in the market place, it is essential that the existing

. operation be expanded by the introduction of new methods, new equipment, and

the latest technology.



1.3 ENVIRONMENTAL MANAGEMENT PROCEDURES
1.3.1 Erosion and Sedimentation Controls

Before commencement of site works, the bund wall adjacent to Thompsons
Creek will be established using excavated material from sedimentation basin
construction. Catch drains will direct all runoff generated by construction
disturbance into sedimentation dams.

To minimise the rate of sheet and rill erosion, vegetation clearing ahead of the
topsoil stripping operation will be restricted to 50m for slopes less than 7.5% and
25m for slopes greater than or equal to 7.5%.

Temporary vegetative stabilisation will be employed if topsoil is exposed for
greater than 30 days. Vegetation will be stacked and burned during the cooler
months to minimise fire hazard.

1.3.2 Soil Stripping and Stockpiling

Topsoil will be removed by dozer or grader and stockpiled within the void of the
preceding stage to avoid major internal flow lines. In most cases, the topsoil will
be respread immediately on prepared rehabilitation sections to maintain the
viability of any seed stock. Stockpiled topsoil will be temporarily stabilised using
a suitable pasture mix.

1.3.3 Water Management

A series of runoff controls will be employed to manage and divert clean water
away from the active quarry area and exposed soil surfaces. (see Section 7.2).

Primary and secondary sedimentation dams will be employed to collect runoff
from disturbed areas, to provide water for dust suppression, and to contain and
treat saline runoff from exposed surfaces.

The controls will be progressively extended with the quarry stages and details
are provided in Section 7.2.

1.3.4 Solid Waste Disposal

Overburden and interburden materials not suitable for brick or paver manufacture
will be progressively stripped and emplaced in a worked out section of the
quarry, as part of rehabilitation procedures. Production and domestic wastes will
be removed by waste contractors.

1.3.5 Dust Controls

Potential sources of dust are the open quarry void, unsealed haul roads
traversed by heavy equipment, and stack emissions.

Controls include:
1. Minimising the areas of disturbance.

= Regular watering of haul roads and trafficked areas.



a3 Enclosure of the primary crusher and conveyor to the plant.

4. Enclosing dust generating manufacturing operations.

2} Passing emissions from the plant through a dry scrubber and stack.
6. Good housekeeping practices, e.g. sweeping of sealed areas.

1.3.6 Noise Controls

All mobile equipment external to the buildings will be fitted with standard
sflencers appropriate for the equipment. The silencer will be kept in good order
to ensure minimal noise disturbance.

To attenuate noise from the primary crusher and mobile equipment used in both
the manufacturing and quarrying operations, the crusher will be enclosed and a
bund wall constructed adjacent to the plant and stockpile areas. The bund will
be an earth wall up to 6m in height. The wall will be seeded and planted where
possible to act as both an acoustic and visual screen.

The equipment involved in material preparation and brick/paver manufacture
(except the primary crusher) will be housed within 2 buildings which significantly
attenuate the noise levels emitted.

1.3.7 Protection of Natural and Man-made Features

Detailed environmental studies have shown that there are no unique or unusual
natural or man-made features occurring on the site to be disturbed by the
upgrading proposals and no special provisions are required.

1.3.8 Visual Controls

The quarrying operations are located to the south and west of the existing plant
where they will be principally shielded by the buildings and remnant forest
vegetation to be retained along the northern boundary of the property. Most
quarrying will be conducted below ground level to an RL of 56m AHD.

A bund wall will be planted along the eastern boundary of the stockpile and new
manufacturing plant to serve as both an acoustic and visual screen. The bund
wall will be up to 6m in height and will be extensively planted with native trees
and shrubs suitable for the area. A second bund wall will be constructed near
the entrance to the plant to provide additional visual screening.

It is proposed to progressively rehabilitate the quarry stages with
overburden/interburden removed from the quarry, and solid wastes from the
manufacturing operation. It is proposed to leave a void in the Stage 1 quarry
area to act as a sedimentation dam and runoff control from the disturbed areas of
each successive quarry stage.

It is expected that a void will remain at the end of the operations. The void would
be ideally suited as a waste disposal facility, or alternatively solid waste fill from
alternative off-site sources could be imported to fill the final excavation.



The final void will be left in a stable condition.
1.3.9 Fire, Health and Safety Controls

All site buildings and structures will be of fire resistant or non combustible
construction. The office building which is isolated from the plant is brick/concrete
tile construction. The manufacturing plant, kiln and associated buildings will be
predominantly of metal, concrete, and steel construction supported on concrete
floors, pads, and ramps. There will be adequate fire separation between the
various site structures and buildings, and good access around all sides of the
Kiln.

Appropriate bushfire control measures will be both preventative and reactive and
will adequately safeguard the development in the event of bushfire.

They include:

1. Construction of a perimeter road around the quarry stages.
2 The use and maintenance of all other tracks as firebreaks.
3. Creation of bare fuel-free perimeter strips around the manufacturing plant.
4. Regular mowing of the intervening grassed areas between the raw

material stockpile and crusher area.

O

The use of the road watering tanker as an initial response fire tanker.

Installation of water hydrants at strategic points around the manufacturing
plant.

Other suitable dry chemical, BCF and foam extinguishers will be installed as
required in the new plant. All extinguishers will comply with Australian Standard
specifications and will be maintained by an outside fire protection contractor.

The existing fencing will be maintained together with the security gates.
Improvement will be made to fencing of the car park area to ensure appropriate
security of the plant area and to prevent unauthorised access.

All internal traffic will be required to travel at designated speeds and to comply
with internal traffic controls.

1.3.10 Energy Conservation

To ensure efficient energy management, all equipment and plant will be
maintained in good condition and operated only as required. Automated control
of fuel feed and temperature will ensure minimal fuel use.

1.3.11 Road Upgrading

To ensure that the flow of traffic on Greendale Road is not impeded by traffic
entering the Bringelly plant the entrance will be upgraded. A Type B intersection



with a 30m storage length and 30m taper length will be constructed in
accordance with Roads and Traffic Authority requirements.

1.4 ANALYSIS OF ENVIRONMENTAL INTERACTIONS AND
IMPACTS
1.4.1 Topography and Slopes

The impact of the proposed development on the primary terrain characteristics of
the area will be minimal, as the main ridge and drainage lines will remain intact.

The form of side slopes within the quarried area will be modified, to produce
steeper (1 in 4) side slopes above a broad flat valley floor.

The topography and slopes to the east of the plant will remain similar to the
present, except for the permanent presence of a large sedimentation dam
adfacent to Thompsons Creek. Large dams are common in the Bringelly area,
so this does not represent a significant change in the context of local terrain and
landuse.

1.4.2 Geology

The quarrying operations will remove up to 4.43 million tonnes of claystone and
siltstone which is highly suitable for the production of bricks and pavers. A
significant proportion of this material will be light-firing material which is in short
supply in the Sydney region. The utilisation of this highly valuable resource is a
positive beneficial impact of the development.

1.4.3 Soils and Soil Erosion

The topsoil materials present within the study area are moderately to strongly
erodible, and under existing land use practices on the property, there is
moderate active sheet, rill and gully erosion.

It is proposed to progressively strip the topsoil from the extended quarry area,
and to strip topsoil from the alluvial flats before that area is used for stockpiling of
raw material. The stripped topsoil will be stockpiled, and respread during
rehabilitation of the quarry area. The net impact on the quality of topsoil present
in the area will be minimal.

An important aspect of the proposed management of the area will be
implementation of effective runoff controls and efficient sedimentation dams.
These will ensure that the sediment yield from the site is minimal.

1.4.4 Hydrology

The proposed development will not affect the hydrology of Thompsons Creek,
the main drainage channel which passes through the area. The construction of
dams on small tributaries of Bardwell Gully above and below the extraction
stages will modify the hydrological characteristics of Bardwell Gully. The dams
are designed to ensure that water quality is not detrimentally affected and the
minor impact on hydrological characteristics is more than offset by the prevention
of detrimental water quality impacts.



1.4.5 Water Quality

Existing environmental studies have shown that runoff from disturbed areas on-
site is saline. Section 7.2 describes the control measures to be implemented to
prevent the discharge of saline water from the site. These measures, together
with the diversion of all runoff from the quarry, plant and stockpile areas to
sedimentation dams and the recycling of water for dust suppression will ensure
tl}at the development does not cause any alteration to water quality downstream
of the site.

1.4.6 Air Quality

The emissions from the kiln stack have been used with the dispersion model
AUSPLUME to predict ground-level concentrations of SO, NO2, HCI and HF in
the vicinity of the plant. Two sets of meteorological data were available and both
were used, but the data from Badgerys Creek was considered more
representative of the Brickworks site and results from these runs indicate that a
stack height of 17.5m will be sufficient to maintain ground-level concentrations
below acceptable levels.

A special modelling run was carried out for HF with the West Hoxton data which
predicted that on one day per year the 24-hour VEPA goal for HF would be
exceeded at a hilltop within the site boundary. As the land usage at this site is
not particularly sensitive to HF emissions, it was considered that no serious
impact would occur.

The installation of a scrubber in the new plant will reduce the emission rate of
hydrogen fluoride (HF) by about 60%. Thus although the proposed production
will be approximately 3.3 times that of the present plant, the mass emission rate
of hydrogen fluoride (HF) will increase by only 25% from 1.61 kg/hour to
2.00kg/hour.

The dispersion model DUSTGLC was used to predict increases in long-term
ground-level concentrations and fallout rate of dust in the area resulting from the
expanded quarrying and related activities. A conservative estimate of dust
emissions was made, assuming no dust suppression measures apart from
enclosure of the crushing area and watering of the scraper road during haulage
of material to the stockpiles. Results of the modelling runs indicated that no
houses outside the plant boundagl would experience long—-term dust deposition
levels above the acceptable 2g/m</month.

The new plant will not add significantly to photochemical smog in the area (see
Appendix 3).

1.4.7 Vegetation and Fauna

Stages 2, 3, and 4 of the proposed quarry will require the clearing of much of the
remnant Eucalyptus mollucana/Eucalyptus tereticornis woodland on the site.
The proposed final land use for the quarry is grazing. The rehabilitation plan for
the quarry therefore provides for grassing of the sideslopes and quarry floor with
the possibility of small stands of Eucalypts for shade. This represents a
reduction of 6 ha of woodland, which represents 35% of the woodland present on
the site. Its loss is not considered to constitute a significant detriment to the flora



and fauna of the site. The existing woodland is surrounded by grazing and
hobby farms, and little wildlife remains.

The three large dams which will be created on-site will provide an opportunity to
enhance local wildlife habitat for waterbirds and reptiles.

1.4.8 Bushfire Potential

The measures proposed in Section 7.8.4 to prevent the outbreak of bushfires or
accidental fires at the plant will ensure that any fires are quickly attended to and
extinguished. Impacts will be low.

1.4.9 Noise Impacts

The redevelopment of the Bringelly Brick manufacturing facility by the installation
of more modern and efficient plant and equipment will not alter the noise levels
experienced by the surrounding neighbours. The predicted noise levels from the
operation will meet the State Pollution Control Commission planning limits for
such an operation.

The noise produced by transportation will increase marginally due to the
upgraded operation.

1.4.10 Visual Impact

The construction of the acoustic bunds will provide a visual buffer for surrounding
properties along the eastern boundary of the site. The walls (up to 6 metres in
height) will limit views into the site and mitigate noise impacts of the site
activities. Once the trees and shrubs have matured, the views into the site will
be of a treed hedge, densely underplanted with varied shrubs.

The views into the site along Greendale Road are limited at the present time due
to the groves of trees remaining on the western boundary and along the road
frontage. These will provide an ongoing buffer, even when the additional Stages
2 to 4 of the plant are being worked. The construction of the amenity bund at the
front gate will improve the Greendale Road streetscape and reinforce the existing
planting along the front boundary.

The existing site works and the proposed extensions are set well back from the
street frontage and although the entry road rises slightly up to the buildings, the
existing trees provide a good screen.

An area of screen planting is proposed around the car park and will ensure that
the visual impact of the cars is minimal from Greendale Road.

Some views only of the stacks will be possible from isolated residences.

Visual impacts are rated as fow.

1.4.11 Aboriginal Relics

A field survey of the proposed development area identified 4 isolated artefacts

within the land to be affected by quarry extensions. The isolated flakes were
each located on disturbed ground and had no stratigraphic context. The



archaeological material, which is not considered to have scientific or cultural
significance, will be destroyed by quarrying operations. The impact of the
proposed development on the cultural resources of the Bringelly area is
considered to be minimal.

1.4.12 Planning

The proposed development is a permitted use with Council consent and the
concurrence of the Department of Planning. No rezoning will be necessary to
permit the operation.

Studies have shown that all air, noise and water quality impacts will be contained
within the property boundaries. External impacts to the site relate principally to
traffic and the proposed increases will be adequately catered for by proposed
upgrading measures to be implemented. Vehicles will principally use designated
main roads. Consequently, the containment of impacts on the site will ensure
that there will be no significant impact on future planning proposals.

The utilisation of clay/shale on the site is in keeping with the objectives of
Regional Environmental Plan 9 and this is a positive beneficial impact of the
development.

1.4.13 Land Use

The land held by the Company is principally for the supply of clay/shale for brick
and paver manufacture. The Company has no plans to subdivide the property in
the short-term for rural-residential use. The vegetated/grassed paddocks
provide a buffer zone to surrounding land uses.

The upgrading will have no direct detrimental impact on existing rural-residential,
commercial, or special use land uses or proposals within the vicinity of the site.

1.4.14 Public Utilities

The Company will extend the existing water main in Greendale Road to provide
reticulated water to the site principally for fire-fighting purposes, domestic
applications, and production purposes. Most dust suppression water
requirements will be drawn from on-site dams.

Existing power and telephone services will be augmented for the new
development.

Sewage will be disposed of via an intermittent extended aeration activated
sludge process which will replace the existing on-site transpiration bed system.

Natural gas which is already supplied to the existing plant will be extended to the
new manufacturing plant.

1.4.15 Roads
With the commissioning of the new plant there will be an increase of 278 truck

movements per week. Approximately 11% of this traffic will be involved with the
importation of raw material from Erskine Park and Prospect to the west of the



plant and the remaining 89% will be generated through delivery of fired ware to
markets east of the plant.

The entrance to the plant is to be upgraded to include a deceleration lane to
minimise disturbance to traffic using Greendale Road.

The increase in truck movements will result in a peak increase of 8 trucks per
hour entering The Northern Road intersection from Greendale Road.

There will be a net decrease in traffic generated by employees and service
vehicles.

1.4.16 Energy Impacts

The additional use of 0.15 x 1015 J is 0.01% of the projected energy use by the
NSW Clay Products industry in 1986-87. (Department of National Development,
1978) and is a negligible impact on energy use.

1.4.17 Socio-Economic Impacts

The new plant and extensions to the Boral quarry will provide employment for an
additional 17 people, a 50% increase on the present workforce at the plant. This
in turn accounts for 0.6% of the present workforce of the municipality. Given the
rapid population increase which is expected in the municipality, the relative
employment contribution by the brickworks will be positive, but very small.

In terms of the economics of providing quality bricks and pavers to a rapidly
expanding market in the southwest of the Sydney Metropolitan area, the Boral
plant at Bringelly is in a strong position. The brickworks utilizes a large, high
quality clay/shale reserve recognised by the State Government in Regional
Environmental Plan No. 9 (Extractive Industry).

Camden Council has publicly expressed a community concern that the
heritage/rural character of the district should be preserved despite rapid
population growth. In this context a cost effective local supplier of clay pavers for
footpaths, cul-de-sac surfacing in residential areas and paving of shopping
precincts is of considerable value to town planners and landscape architects.

The upgrading will indirectly provide employment for construction and support
services, such as equipment suppliers, business services, and retail trades which
will be drawn from the local area wherever possible.

The proposed operation will provide a positive and beneficial impact on the local
community base.

1.4.18 Cumulative Impacts

The closest similar brickworks operation to the site is the Badgerys Creek
brickworks owned by Boral which is approximately 15km northeast of the site.
There are no other significant manufacturing industries within 10km of the site
that would result in cumulative impacts.
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1.5 ALTERNATIVES TO THE DEVELOPMENT
1.5.1 Alternative Sources

The clay/shale resources of the Bringelly site have been identified as of strategic
regional importance in Sydney Regional Environmental Plan No. 9 (Extractive
Industry) and Planning Report (1986). Detailed geological exploration of the site
has confirmed the presence of large reserves of high quality clay/shale suitable
for brick and paver manufacture.

The decision to expand the Bringelly operation was taken after an exhaustive
consideration of the advantages and disadvantages of expansion of the
Company'’s other brick plants in New South Wales as discussed in Section 9.1.

1.5.2 Alternative Quarry Plan

The quarry plan proposed is the optimum for the recovery of proven reserves of
high quality clay/shale occurring on the site. Considerably more reserves occur
on the site to the south of the proposed extractive operation but these currently
remain unproven and appropriate approvals will be sought for the extraction of
these reserves prior to their development. The extraction plan provides for
access to high quality clay/shale with minimal overburden/interburden, close to
the plant minimising haulage distances, with a high proportion of light-firing
material. The new plant has been located in an area with extensive sandstone
interbeds to avoid sterilisation of high quality ceramic materials.

The quarrying method is a proven technique used by Boral to maximise recovery
of reserves of clay/shale occurring on the site, is technically very efficient, and
provides for progressive rehabilitation. The alternative is to use a dozer, front-
end loader and haulage trucks. In addition to being inefficient and expensive, the
additional equipment leads to higher environmental noise and dust impacts at
nearest residences, and is not considered an acceptable alternative.

12553 Alternative Plant Processes

The Company tendered the supply and installation of the technology to be used
in the upgrading proposal. The technology to be selected is the optimum
economically and environmentally and represents the most up-to—date available
to the industry.

The Company also considered alternative locations for the siting of the new
plant, raw material stockpiles and primary crusher. The location selected is
considered the optimum for this plant for the following reasons:

a) The requirement of relatively level topography for the siting of the plant.

b) The need to avoid sterilising reserves of high quality clay/shale. |

c) The need to be close to the existing buildings for efficient management.

d) Close proximity to access roads and product stockpile areas for transport
of products.



1.5.4 Alternative of Not Proceeding

As discussed in Section 3.0, the current technology used in the Bringelly plant is
now outdated and its viability marginal. Due to high manufacturing and
maintenance costs, the plant has been shut down and employees temporarily
retrenched on four separate occasions during the past 20 years. To improve its
viability, stabilise its workforce and continue to maintain its market position,
upgrading of the plant is essential.

Should the upgrading proposal not proceed, the plant will continue to experience
product difficulties and the temporary retrenchment of staff. The viability of the

operation would be questionable and the option of closing the plant would need
fo be considered.

Given the strategic importance of the site, the extensive reserve of high quality
clay/shale, and proximity to future population growth areas and the labour

market, the alternative of not proceeding with the development cannot be either
Jjustified or warranted.
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2.0 INTRODUCTION
2.1 OBJECTIVES AND QUTLINE OF THE DEVELOPMENT

Boral Bricks (NSW) Pty Limited seeks Development Consent from Camden
Municipal Council to upgrade the Company's existing clay products plant located
in Greendale Road, Bringelly, shown on Figure 1.

The upgrading proposal is "designated development" within the meaning of the
Environmental Planning and Assessment Act, 1979 and Regulations, 1980.
Accordingly, the Development Application to Council must be accompanied by
an Environmental Impact Statement. Resource Planning Pty Limited has been

engaged by Boral Bricks (NSW) Pty Limited to prepare the statement on its
behalf.

The existing Bringelly plant was commissioned in 1968 to produce bricks and
pavers principally for the housing market. Technology used in the plant is now
obsolete, maintenance costs are high, and the operation only marginally viable.
Upgrading is necessary for the Company to continue to maintain its
competitiveness in the market place.

Proposals include extensions to the quarry area, modifications to raw material
handling, construction of a new brick and paver manufacturing plant,
enlargement of product stockpile areas, and general overall improvement to site
layout, facilities, and environmental controls.

The quarry will be deepened and extended to the south and west of the existing
excavation. Extractive operations are, and will continue to be undertaken on a
campaign basis with production increasing from 60,000 tpa to 200,000 tpa. Raw
material will be stockpiled in a new stockpile area located southeast of the plant.
The material will be crushed and conveyed to the new manufacturing plant
constructed immediately adjacent to, and east of the existing plant. The new
state-of-the-art plant will permit production of pavers and pressed bricks to
increase from 51,500 tpa to 160,000 tpa. The increased production will be
stockpiled on an expanded final product area for despatch to market.

Other changes include reconstruction of the existing car park, improvements to
runoff and waste water disposal systems, refurbishment of the existing office
building, and landscaping and screen planting of the site works.

The objective of the proposal is to upgrade the existing Bringelly operations to a
modern and efficient manufacturing plant which will continue to provide high
quality bricks and pavers to the Sydney Region. The upgrading proposal
presents an opportunity to improve an outmoded and inefficient plant to one
which is economically and environmentally compatible with its surrounding
environment. This is achieved by the incorporation of modern, efficient and
effective environmental controls. The Company proposes to utilise the optimum
environmental management procedures in the extraction and manufacturing
process and will carry out its activities in accordance with the requirements of
State and Local authorities.
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2.2 LAYOUT OF THE IMPACT STATEMENT

The Environmental Impact Statement has been prepared in accordance with
Clauses 34 and 35 of the Environmental Planning and Assessment Regulation,
1980. The Director of the New South Wales Department of Planning was
consulted as to the required form and content, and these requirements have
been taken into account in preparation of the statement. Appendix 1 presents
the requirements of the Department with respect to the proposed development.

The impact statement has been divided into a number of sections to facilitate
reading of the document. The sections are inter-related and basic data to
support statements or conclusions made in one section of the statement may be
found in other parts of the document. The reader is advised to read the Table of
Contents carefully to locate all information of interest. As a further aid to locating
information in the statement, the following notes outline the layout adopted for
the impact statement.

SECTION 1.0 SUMMARY
Section 1.0 summarises the findings of the environmental investigations.
SECTION 2.0 INTRODUCTION

The introduction presents the objectives and brief outline of the proposed
development as required by Clause 34(b) of the Regulations. The layout of the
statement and authorities consulted are presented.

SECTION 3.0 JUSTIFICATION FOR THE PROPOSED DEVELOPMENT

This section outlines uses and demand for pavers and bricks in the region and
the justification for the development in terms of environmental, economic and
social considerations as required by Clause 34(f) of the Regulations.

SECTION 4.0 DESCRIPTION OF THE EXISTING ENVIRONMENT

Base-line investigations were carried out to establish the characteristics of the
existing environment of the site and its surrounds. This information was used in
the design and layout of the extractive operations and processing plant and in
the design of the environmental management procedures. This information is
essential in assessing the impacts of the proposal.

The section presents a description of the natural, physical and man-made
features of the site together with social and economic factors. (Clause 34(c) of
the Regulations).

Detailed supporting information is attached as appendices to the document.
SECTION 5.0 DESCRIPTION OF THE EXISTING DEVELOPMENT
This section describes the current activities on the site. These include the

current quarrying operations, production, plant processes, truck movements,
employees, hours of operation, and services.
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SECTION 6.0 DESCRIPTION OF THE PROPOSED DEVELOPMENT

Section 6.0 describes the proposed upgrading of the plant and the development
for which consent is sought. This section describes changes to current quarrying
operations, production, plant processes, truck movements, facilities, services,
and energy requirements. (Clause 34(a) of the Regulations).

SECTION 7.0 ENVIRONMENTAL MANAGEMENT PROCEDURES

This section describes the environmental management procedures to be
designed into the project to protect the environment or mitigate adverse impacts
on the environment of the site (Clause 34(g) of the Regulations). These include
measures for the control of dust, air emissions, noise, water quality, visual
amenity, traffic, and energy, (Clause 34(g1) of the Regulations).

SECTION 8.0 ASSESSMENT OF ENVIRONMENTAL IMPACTS

This section examines the effectiveness of the measures outlined in Section 7.0
to protect the environment and provides an assessment of the residual
environmental effects. Both adverse and beneficial effects are described in
accordance with Clauses 34(d) and 34(e) of the Regulations.

The reader should note that Sections 2.0 to 7.0 and appendices provide the
basic data to be considered in the assessment of impacts.

SECTION 9.0 REVIEW OF ALTERNATIVES

This section describes the alternatives to the proposed development as required
under Clauses 34(h) and 34(i) of the Regulations. Alternatives considered are
alternative sources, alternative quarrying proposals, and the alternative of not
proceeding with the proposed development.

2.3 AUTHORITY CONSULTATIONS

During preparation of the impact statement, a number of State and local
authorities were contacted either by phone, letter, or by way of a meeting. Listed
below are authorities and organisations consulted and/or from whom information
was obtained. All responses to inquiries are included in Appendix 1.

Department of Planning

Soil Conservation Service
Department of Water Resources
Roads and Traffic Authority
Department of Lands

Camden Municipal Council

State Pollution Control Commission
National Parks and Wildlife Service

15
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2.4 PROJECT TEAM

The Environmental Impact Statement was prepared by Resource Planning Pty
Limited, Geological and Environmental Consultants, Maitland, New South Wales.

- RESOURCE PLANNING PTY LIMITED

Valerie Smith - Project Co-ordinator
B.Sc.(Hons), M.Sc., - Environmental Investigations
Hort.Cert. - Liaison with Company, and Government
agencies

- Geological Investigations

- Report Writing
Peter Jamieson - Hydrological Studies
B.E. (Civil) - Roads and Traffic

= Report Writing
Pam Dean-Jones - Soil and Erosion Studies
B.A.(Hons)(Geomorph) - Archaeological Investigations
Dip.Soc.Sci. - Base-line Studies

- Report Writing
Geoff Love - Sedimentation Controls
B.E. (Civil) (Hons) - Water Management
B.Nat.Res.(Hons) - Report Writing

Megan Dewsnap
B.Land.Arch. - Screening and Landscaping

METFORD LABORATORIES PTY LIMITED

Liz Ling - Water and Dust Analyses
Chem.Cert., High Chem. Cert.

BORAL RESEARCH

John Cotterill - Noise Investigations

B.E. MAAAS.

NIGEL HOLMES AND ASSOCIATES

Nigel Holmes - Air quality Assessment
B.Sc.(Hons) Physics, Ph.D. Physics
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3.0 JUSTIFICATION FOR THE DEVELOPMENT

3.1 ECONOMIC CONSIDERATIONS
3.1.1 The Existing Operation

The existing Bringelly plant was commissioned in 1968 to manufacture standard
textured clay bricks for the housing market. The capacity of the plant at that time
was approximately 15.5 million bricks per year.

The technology used in the plant is now outdated and its viability is marginal.
Due to high manufacturing and maintenance costs, the plant has been shut down
and employees temporarily retrenched on four separate occasions during the
past 20 years. These closures coincided with market down turns, low selling
prices and high manufacturing costs.

To maintain its market position, the plant now specialises in the manufacture of
pavers and a limited range of architectural bricks, e.g., green tumbled; bypassing
the more competitive standard brick market.

Upgrading of the plant is essential for the Company to improve its viability,
stabilise its workforce, and continue to maintain its market position.

3.1.2 Products and Markets

The Company currently produces 51,500 tpa of pavers and bricks. Three ranges
of pavers, and specialised green tumbled bricks are marketed through direct
sales, static displays and exhibition walling, authorised agents throughout
Sydney and Country areas, and normal advertising media. Customers include
architects, project home builders, owner builders, and Government agencies.

The extent of the market supplied is controlled by transport costs but it is
estimated that 70% of the products are sold into the Sydney Metropolitan market
and the remaining 30% sold into country New South Wales through local agents.

3.1.3 The Importance of the Site

The regional importance of the Bringelly plant and site has been identified in the
Sydney Regional Environmental Plan No. 9 (Extractive Industry) and Planning
Report (1986) prepared by the Department of Environment and Planning. The
Bringelly site is listed in Schedule 1 of the Plan. This schedule includes "sites
which contain existing extractive operations and potential resource areas of
regional significance. Priority is given to the continuation of existing operations."
The site is an important resource of clay/shale to meet the future demands of the
Sydney metropolitan area.

Within the Boral Bricks group, the Bringelly site is of strategic importance. It is
one of the group's largest holdings in the Sydney region close to future
population growth areas and the labour market. Geological exploration has
demonstrated that large reserves of high quality clay/shale suitable for brick and
paver manufacture occur on this site and are the best reserves of all existing
Boral New South Wales plants.
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Investigations have shown that upgrading of the Bringelly plant can be
undertaken with fewer environmental impacts than upgrading of the Company's
other Sydney-based plants. (see Section 9.1). Clearly, these attributes are
important economic considerations in the decision to upgrade the Bringelly plant.

3.14 Growth in Demand and the Need to Upgrade

Clay paving has for a number of years been popular with home owners in pool
surrounds and general walkways. However, the market is undergoing expansion
as a result of recent trends in paver use as a replacement for the more traditional
concrete or bitumen surfacing. Some examples of this use are:

1. Local Government authorities are now replacing old deteriorated
pavement with new clay or concrete pavers.

2. Large public areas in new shopping mall developments are being laid in
pavers.

s Local Government authorities are encouraging the use of pavers for light
vehicular carriageways such as cul-de-sacs, shop service entrances, etc.

4 Promenades and esplanades previously generally laid with the more
traditional surfaces such as concrete and bitumen are now being laid with
pavers.

With the introduction of a new Australian Standard for pavers in the near future,
Boral Bricks consider that the paver products presently manufactured at Bringelly
will not comply with the requirements of the new code. The new standard wiil
specifically address factors of quality which the existing equipment and methods
of production would have difficulty in satisfying.

In order to manufacture a superior and more widely accepted product, and to
maintain its competitiveness in the market place, it is essential that the existing
operation be expanded by the introduction of new methods, new equipment, and
the latest technology.

3.2 SOCIAL CONSIDERATIONS

The upgrading of the operations at Bringelly will have a beneficial impact on
employment in the western suburbs of Sydney, and no detrimental impact on
population growth and structure in the area.

Not only will the upgrading stabilise the existing workforce of 33 through
reduction in plant shut downs, but the increased production from the quarrying
and manufacturing operations will result in a 50% growth in the workforce.
Indirectly the proposal will provide employment for support services, such as
equipment suppliers, business services, and retail trades, which will be drawn
from the local area whenever possible.

The proposed operation will provide a positive and beneficial impact on the local
community base.

18



3.3 ENVIRONMENTAL CONSIDERATIONS

The environmental issues raised by the Department of Planning and other
Government agencies, and those required to be addressed under the
Environmental Planning and Assessment Act 1979 and Regulations 1980 have
been dealt with in this document.

The upgrading proposal provides an opportunity to provide environmental
improvements to an outmoded and inefficient plant. The new controls will ensure
that air quality, noise, visual and water quality are protected and improved.
Despite more than a 3 times increase in production emission levels increase only
marginally and present no impact on surrounding residences.

Potential adverse environmental impacts on the natural and man-made
environments as a resuit of the upgrading proposal have been mitigated by the

planning proposals, design, and management procedures as outlined in this
environmental impact statement.
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4.0 DESCRIPTION OF THE EXISTING ENVIRONMENT
4.1 LAND OWNERSHIP

The Bringelly site is described as Lot 2, DP 733115, Parish of Cook, County of
Cumberland and comprises a total area of 385.55 hectares. The land is freehold
and owned by Boral Bricks (NSW) Pty Limited.

4.2 TOPOGRAPHY AND SLOPES

Two quite distinct terrain types occur in the Bringelly area. Southwest of
Greendale Road, the terrain is moderately undulating to hilly, and dissected by a
dense network of low order streams. Local relief is 20m to 40m, and side slopes
are short (100m to 250m) with gradients of up to 27%. The highest point in the
district is Birling Trig (158m).

East of Bringelly, the terrain is gently undulating, and drainage densities
decrease. Drainage lines of 3rd and 4th order with well developed floodplains
are separated by low ridges with local relief less than 20m and side slope lengths
of 500m to 750m. Side slope gradients are less than 5%.

The Boral quarry and plant are situated within the catchment of Thompsons
Creek at the boundary between the two terrain classes. The existing quarry
operates within a prominant east-northeast oriented spur from Birling Trig. The
spur has side slopes of 250m length to the north, with gradlents of approximately
10%. The existing plant is located close to the break of slope between the
footslope terrace of Thompsons Creek to the east of the spur. Extensions to the
plant, and additional stockpiles, will be located partially on natural low gradient
terrain (2% to 5%) and partly on existing fill.

Figure 2 shows the topography of the site.

4.3 GEOLOGY
4.3.1 Regional

The Bringelly site is located within a sequence of interbedded claystone,
siltstone, laminite, and sandstone known as the Middle Triassic Wianamatta
Group, which crops out over a wide area to the west of Sydney. The group forms
the topmost part of the Permo-Triassic sequence which comprises the Sydney
Basin sediments and is divided into three formations, the Bringelly Shale,
Minchinbury Sandstone, and Ashfield Shale.

4.3.2 Geological Evaluation

The Bringelly site has been subject to extensive geological evaluation. In 1984,
Corkery and Co. Pty Limited (1984) drilled a total of 14 diamond drill holes to the
west of the existing quarry and provided information on the stratigraphy to a
maximum depth of 37m below the ridges that dominate the holding.

20



N

Vo o _’_/ "ROAD, - el A
et — e : —— =

GREENDALE “—/

A

Unused Office
a , = '

Product
Storage

L Dryer/Kiin % /
| s i

Property Boundary — ———
KEY

BB
3. Drill Holes

T Existing Building

Existing Onsite Raw Material Stockpiles
A* Archaeological Sites

..90"‘('Iontours (metres AHD) K\; 16

@ Imported Raw Material Stockpiles § =~ - -- - -« -+,

B3

Figure 2:
" oan “”a EXISTING

0

50
metres

DEVELOPMENT @

100




In early 1989, five cored holes were drilled by Resource Planning (1989a) in the
eastern and southern parts of the property. These holes were designed to test
the cream-burning potential of units below the 80m AHD. In late 1989, drilling
was extended to the west of the existing quarry where three cored holes were
sunk. (Resource Planning, 1989b).

4.3.3 Site Geology

The evaluation showed that the site is underlain by the lower 75m-150m of the
Bringelly Shale which comprises claystone, siltstone, laminite and sandstone.
The base of the sequence in this area is defined by the Cobbitty Claystone, a thin
(maximum 6¢cm) persistent layer of weathered tuff. Figure 2 shows the location
of the nearest six drill holes sunk during the 1989 campaign. The remaining two
were drilled in the southern part of the holding.

4.3.4 Reserves

The initial drilling by Corkery and Co. Pty Limited (1984) delineated reserves of
10.7 million tonnes of dominantly red-burning material above the 80m AHD.

The 1989 drilling campaigns by Resource Planning (1989a and b) identified 16.3
million tonnes of suitable claystone/siltstone in the eastern part of the area, and
4.43 million tonnes in the western area between the 56m AHD and 86m AHD.

Because of a constraining 10m thick sandstone unit in the eastern part of the
area, a western extension of the quarry was considered the optimum for
maximising reserves of brickmaking materials. The area proposed for quarrying
shown on Figure 3, contains 4.43 million tonnes of claystone/siltstone
interbedded with 1.05 million tonnes of laminite and 0.26 million tonnes of
sandstone.

4.3.5 Quality

Drill core from the above exploration programmes was fired in the existing
Bringelly plant to determine firing characteristics. The testing showed that
claystone/siltstone units fired to attractive colours and possessed shrinkage and
other drying and firing characteristics similar to material currently extracted from
the existing quarry. Approximately 50% of usable material is light firing and the
balance is red firing. This material is highly suitable for brick and paver
manufacture. Chemical characteristics important in determining emissions levels
are given in Appendix 3.

4.4 SOILS

The soil landscapes of the western Cumberland Plain and lower Blue Mountains
have been mapped at 1:100,000 scale by the Soil Conservation Service. Three
soil landscapes occur in the Bringelly area. These are:
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South Creek

Floodplains, valley flats and terraces and drainage depression of the channels of
the Cumberland Plain. Usually flat with incised channels.

Soil types include structured plastic clays (Uf 6.12), structured loams (Um 6.1),
red and yellow podsolics (Dr 5.11, Dy 2.41, Dr 2.21).

Blacktown
Gently undulating rises on Wianamatta Group shales.
Local relief up to 30m, slopes usually <5%, broad rounded crests and ridges.

Soils are shallow to moderately deep, hardsetting, mottled texture contrast, red
and brown podsolic Dr 3.21, Dr 3.31, Db 2.11, Db 2.22 on crests, grading to
yellow podsolic Dr 2.11, Dy 3.11 on lower slopes.

Luddenham

Undulating to rolling low hills on Wianamatta group shales, often associated with
Minchinbury Sandstone.

Local relief 50-80m, slopes 5-20%. Narrow ridges, hillcrests and valleys.

Soils are shallow dark podsolics, Dd 3.5, massive earthy clays Uf 6.7, red

podsolics Dr 2.11, Dr 2.41, Dr 3.11, and yellow podsolics Dy 4.22, Prairie soils
Gn 3.26 on hillslopes.

The existing quarry and plant are located within the Blacktown Soil landscape.
The remainder of the property to the east is part of the South Creek soil
landscape. A large area of Luddenham Soil landscape extends to the southwest
of the study area.

Full soil profile descriptions have been undertaken at four locations to the west of
the existing quarry pit and plant.

Profiles 1 to 4 sample soils developed in ridge crest, upper slope, lower slope
and tributary drainage lines on the Wianamatta Shale. A schematic
toposequence is presented in Figure 4. Two Great Soil groups are represented:
Non calcic brown Dr 2.12, Db 1.12 on upper slopes, and structured plastic clay
(Euchrozem) Uf 6.21 on the lower footslopes. Full soil profile descriptions for
these soil types are presented in Appendix 2.

The soils on the middle and upper slopes are characteristically texture contrast
profiles with fine sandy clay loam topsoil overlying red brown medium to heavy
clay subsoils. The profiles are pedal throughout, with rough faced polyhedral
peds of moderate consistence in the topsoil, and smooth faced, dense,
subangular blocky peds of strong consistence in the subsoil. Cracks 2-5mm
wide are common in the dry subsail.

Soils on the lower slopes have light to medium clay textures throughout the
profile. There is a diffuse buff mottle in the subsoil. Cracks to 10mm wide are
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present in the subsoil. Profiles are pedal throughout: rough faced polyhedral in
the topsoil and smooth faced subangular blocky in the subsoil.

The area east of the plant comprises floodplain and terrace alluvium associated
with Thompsons Creek. A schematic cross section of this area is shown in
Figure 4. Much of this area has been cultivated for improved pasture. A profile
exposed in the eastern (RB) bank of the creek comprises weakly pedal buff fine
sandy loam with fine stones, concretions, abruptly overlying red brown strongly
pedal clay. This is equivalent to footslope soil profiles to the west of the plant
and Thompsons Creek comprise dull grey brown weakly pedal fine sandy loam
with weak diffuse mottling. The topsoil also displays weak, brittle consistence.
pH is 6.0-6.5. The upper soil unit is 12cm thick, and overlies bleached light
sandy clay loam which also displays weak structure and weak brittle consistence.

4.5 SOIL EROSION
4.51 Existing Erosion Status

The soils of the Blacktown and Luddenham Soil landscapes have moderately
reactive, highly plastic subsoils, intermittent poor soil drainage due to heavy clay

subsoils, and are highly susceptible to sheet and rill erosion on the steeper
slopes.

There is evidence of four main types of soil erosion within the present study area.

3 Sheet erosion - on upper and mid slopes, and within the existing quarry.

® Rill erosion - widespread on tracks through bushland, along the western

drainage line, and on existing stockpiles between the quarry, plant and the
drainage line.

Gully erosion - there is minor gullying of small tributaries to the western
drainage line, and some gully headwall retreat within the western drainage
line upstream of the existing dam.

Stream bank erosion - there is minor stream bank erosion along sections
of the eastern drainage line.

Much of the landholding has been cleared for agricultural land uses for many

years, including both drainage flats and upper slopes prior to acquisition by the
Company.

Within the western drainage line, and its small tributaries, there is evidence of
relatively recent accumulation of stratified subangular gravels (including clay
ironstone) in a silt/clay matrix. These sediments are attributed to erosion of
hillslopes within the catchment, with a substantial contribution from rilling of
tracks, and clay/shale overburden stockpiles.

45.2 Erodibility and Erosion Hazard

Soils on hillslopes within the area generally have low infiltration capacities due to
relatively shallow, hardsetting topsoil overlying highly plastic, medium to heavy
clays. Poor subsoil drainage is common. Soils within the Luddenham Soil
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landscape are attributed higher erodibility than the Blacktown Soil landscape
because of greater local relief, and steeper and longer slopes.

The soils within the area have moderate to high inherent erodibility. Erosion
hazard is increased by land management practices which increase the area of
exposed soil and which increase runoff rates.

High erosion hazard is associated with exposed faces of the quarry, with
stockpiles of quarried material, and with all unsealed tracks, particularly those in
mid slope positions where relatively high runoff velocities are experienced.

There is a relatively low erosion hazard associated with soils on floodplain and
terrace deposits east of the plant and quarry. Within this eastern drainage line
there is evidence of considerable recent channel floor accretion.

4.6 HYDROLOGY
4.6.1 Surface Drainage

The existing site is drained by Thompsons Creek and a tributary of Bardwell
Gully shown on Figure 2. Bardwell Gully flows into Thompsons Creek some
2km downstream of the site. Thompsons Creek is a major tributary of South

Creek which flows into Eastern Creek which enters the Hawkesbury River
downstream of Windsor.

The drainage system described drains rural, rural-residential and urban areas
situated on the western outskirts of the Sydney metropolitan area. Much of this
area has been cleared and used for agricultural purposes for in excess of 150
years.

The site is situated in the headwaters of the Thompsons Creek catchment and
both the tributaries that drain the site flow intermittently. Thompsons Creek has a
catchment area of approximately 1.58km2 at the downstream boundary of the
site which is delineated by Greendale Road. At this point Thompsons Creek is
serviced by three 600mm by 1800mm concrete box culverts.

A large dam of approximately 5ML capacity has been constructed across
Thompsons Creek, 1250m upstream of Greendale Road. The dam has a
catchment area of approximately 1.26km2.

At the downstream boundary of the site the Bardwell Gully tributary has a
catchment area of 0.39km?2.

4.6.2 Existing Runoff Controls

Runoff from the site at present is to a large extent poorly controlled. Much of the
site runoff is collected in the quarry from where it is pumped into a long retention
drain located on the western side of the plant and then allowed to trickle feed into
a marsh area that forms part of the Bardwell Gully tributary. Stormwater runoff
from the plant either finds its way into the retention drain described above or
flows unchecked into Thompsons Creek.
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There are two small sedimentation dams located on the eastern side of the plant.
These dams collect runoff from the material stockpile areas located on the
eastern portion of the plant site (see Figure 2).

4.6.3 Flooding

The plant site is located at a height of approximately 85sm AHD and is well above
the effects of regional flooding. The Thompson Creek culvert on Greendale
Road has a full flow capacity of approximately 13.3m3/s which could be
exceeded during high intensity, long duration storms and result in local flooding.
Greendale Road at its lowest point near the site has a height of 76.4m AHD and
for flood levels above this height would act as a broad—crested weir augmenting
the capacity of the culvert. Without the SML dam on Thompsons Creek, a peak
discharge of approximately 15.5m3/s could be expected from a 1% Annual
Exceedance Probability storm event. The additional 2.2m3/s above culvert
capacity represents a flow depth of less than 100mm over Greendale Road.
From these considerations, the maximum flood height for a 1% Annual
Exceedance Probability flood event of less than 77m AHD can be inferred for the
site. The SML dam would serve to drastically attenuate the peak discharge and
thus make the 77m AHD estimate an upper limit flood level. Details of
calculations are provided in Appendix 6.

4.6.4 Groundwater

The quarry is currently about 7m deep and only contains water after receiving
runoff from the site. This reflects the generally low permeability of the strata.

During the geological drilling programme no groundwater reserves were
encountered and although the underlying strata could be expected to contain
some groundwater it is anticipated that it would be of a negligible amount.

Water samples taken from the quarry show that the geological strata of the area
contain significant amounts of salts (see Section 4.7) and as a consequence it is
expected that any groundwater accessions to the quarry would be highly saline.

4.7 WATER QUALITY

Surface water samples have been collected from eight locations around the plant

and quarry. Figure 5 shows the location of monitoring sites and Table 4.1
presents results.
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TABLE 4.1
WATER QUALITY
Location Date Parameters
pH Conductivity TSS TDS Oil
(us/cm) (mg/L) (mg/L) (mg/L)
Wi 10/8/90 7.05 150 22.5 142 ND
18/9/90 7.03 150 109.5 113 1.0
26/10/90 7.16 144 20 88 ND
w2 10/8/90 6.60 120 73.5 179 ND
18/9/90 6.64 130 282 89 NA
26/10/90 6.81 1528 30 88 ND
w3 10/8/90 7.15 220 7.0 171 ND
18/9/90 7.12 160 16.5 131 ND
26/10/90 7.18 620 4 299 ND
w4 10/8/90 7.19 1080 22 644 ND
18/9/90 7.24 1020 11 507 ND
26/10/90 7.42 1555 3 801 ND
W5 10/8/90 7.59 490 23 406 ND
18/9/90 7853 1410 63 768 ND
26/10/90 7.83 2320 2 1329 ND
W6 10/8/90 6.74 140 31 132 ND
18/9/90 6.74 160 49 129 2.0
26/10/90 6.97 157 8 69 ND
w7 10/8/90 7.62 1390 9.5 859 ND
18/9/90 7.15 1750 21 949 ND
26/10/90 7.66 3820 5 2121 1.0
W8 10/8/90 8.27 5620 4.5 3282 ND
26/10/90 8.26 15090 5 9330 ND
NOTE: TSS: Total Suspended Solids (mg/L)

TDS: Total Dissolved Solids (mg/L)
ND: Not Detected
NA Not Available

Source: Metford Laboratories Pty Limited

The table shows that pH levels are in the neutral range of 6 to 8, with most sites
tending to slightly alkaline. Conductivity levels are generally moderate and
consistent except for sharp rises in W2 and W5 on 26/10/90. W2 and W5
receive runoff waters from exposed strata and from water pumped from the
quarry. W4 also shows rising conductivity levels and it receives runoff water from
the plant site. Very high conductivity levels have been recorded for water
ponded on the quarry floor (W8) particularly after prolonged dry periods. High
conductivities presented in Table 4.1 correspond to low readings for Total
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Suspended Solids indicating that the water at sampling sites has not received
sediment laden runoff for some time. During this time salt levels would also
undergo concentration through evaporation. Total dissolved solid levels parallel
conductivity levels indicating that salts released from exposed units within the

quarry and from stockpiled material are the likely cause of high conductivity and
salt levels.

Suspended solid levels are variable and probably relate to disturbing activities in
the catchment. Notably sharp increases were recorded in the dams W1 and W2
on 18th September, 1990.

In summary, the monitoring has shown that control of discharges from the quarry
floor, exposed units, and stockpiled material, will be necessary to prevent
increases in salt levels downstream of the site.

4.8 METEOROLOGY

The following discussion is a generalised description of climate parameters
derived from the official meteorological station at Camden Airport. Detailed
meteorological data for dispersion modelling of particulates and plant emissions
has been obtained from Mascot, Badgerys Creek, and West Hoxton and details
are presented in Appendix 3. Data from these stations is more detailed and

contains measurements of specific parameters for dispersion modelling (see
Appendix 3).

4.8.1 Temperature and Humidity

The annual mean maximum and minimum temperatures recorded at the official
meteorological station at Camden Airport are 23.4°C and 10.0°C, respectively.
Highest temperatures occur in December (daily mean 29.4°C) and lowest in Juiy
(daily mean 3.1°C).

Mean relative 9:00am and 3:00pm humidity for the year is 71% and 52%,
respectively.

4.8.2 Rainfall
Rainfall for the area is given in Table 4.2.
TABLE 4.2
RAINFALL
(mm)

J F M A M J J A S 0] N D Total

Rainfall 162 128 61 68 33 31 26 34 21 116 79 29 787
Mean (mm)
Raindays 14 16 11 8 8 10 6 10 7 18 12 9 129
Mean (no)

Source: Bureau of Meteorology
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The average annual rainfall is 787mm which falls on an average of 129 days
each year. Highest falls occur in January (mean 162mm) with a secondary peak
in October (mean 115mm). Lowest falls occur in September (mean 21mm).

4.8.3 Wind Speed and Direction

Wind speed and direction for each month of the year are shown by the wind
roses on Figure 6. Strongest and most frequent winds occur in the afternoon
and consequently the 3:00pm readings for Camden Airport are illustrated.

At the beginning of summer (December), winds with speeds up to 50km per hour
blow from the west for about one-fifth of the month. At other times during
December, winds blow from the east, northeast, and southeast but rarely attain
speeds greater than 30km/hour. In late summer, (February) more than 40% of
winds blow from the east with speeds up to 30km/hour.

Autumn is a transitional period, when winds swing from the northeast and east, to
the west and southwest.

in winter, southwesterly and westerly winds predominate and reach speeds up to
50km/hour.  Secondary winds blow from the northwest but rarely exceed
30km/hour.

In spring, there is a transition from southwesterly to southeasterly winds.
4.84 Inversions and Fogs

Due to cold air movement in the Cumberland Basin during night and early
morning periods, an inversion layer occurs and is identified by the brown
photochemical smog. This layer is most common during the mid—autumn-winter
early spring seasons.

The duration of the inversion layer is directly proportional to the prevailing winds
and specifically, to the heat penetration into the inversion layer in the early
morning which tends to diminish the photochemical smog from about 10:00am
and through late morning to midday depending upon cloud cover and prevailing
winds. Inversions are generally dissipated by noon in this area.

4.9 AIR QUALITY

Four dust monitoring stations were installed around the site in mid August 1990
at the locations shown on Figure 5. Samples have been collected monthly and
results are shown in Table 4.3.
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TABLE 4.3
AIR QUALITY
(9/m2/month)
Station Aug-Sep  Sep-Oct Oct-Nov  Nov-Dec Jan-Feb

1990 1990 1990 1990 1990
D1
Insoluble
Soilds 0.40 0.12 0.39 0.84 0.65
Ash 0.29 0.04 0.24 0.53 0.45
Organic Matter 0.12 0.08 0.17 0.31 0.20
D2
Insoluble
Solids 0.40 0.34 0.36 *N/A 0.99
Ash 0.28 0.11 0I5 N/A 0.60
Organic Matter 0.13 0.23 0.21 N/A 0.39
D3
Insoluble
Solids 0.70 0.63 0.55 *N/A 1.63
Ash 0.55 0.44 0.33 N/A 0.97
Organic Matter 0.16 0.18 0.22 N/A 0.66
D4
Insoluble
Solids 0.92 0.45 0.70 1.43 0.95
Ash 0.76 0.29 0.45 0.93 0.63
Organic Matter 0.16 0.17 0.25 0.50 0.32
e Equipment Vandalised

Source: Metford Laboratories Pty Limited

Results show that dust levels (Insoluble Solids) range from 0.12 to 1.63
g/m2/month which are lower than typical dust deposition rates in rural areas of
1.17 to 1.95 g/m2/month (Senate Select Committee on Alr Pollution, 1969).
These results have been used in air quality modelling; details of which are
presented in Appendix 3.

4.10 VEGETATION AND FAUNA

Forster et al (1977) report that medium woodlands dominated by Eucalyptus
moluccana/Eucalyptus tereticornis occupy a large part of the Cumberland
Basin. The association occurs on low to undulating hills on a variety of clay soils.
The woodland may also include various lIronbarks (Eucalyptus spp.),
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Eucalyptus maculata, Angophora floribunda, Casuarina sp. and Exocarpus
sp. The dominant species in the shrub stratum is Bursaria spinosa,
occasionally in dense clumps, associated with Acacia decurrens and Acacia
parramattensis. In poorly drained areas Melaleuca decora, Melaleuca
linarifolia and Melaleuca styphelioides occur.

Extensive clearing of this woodland association throughout the distribution has
led to severe restriction of the species diversity of the shrub layer. Of sixteen
species recorded as common understorey elements in 1947, only four or five are
now common, and Bursaria sp. is clearly dominant.

A general field assessment of the plant communities present in the study area
has been carried out. Much of the land has been cleared at some time in the
past, and has subsequently been infested with the weed species Olea africana
(Olive) and Ligustrum sinense (Privet). A stand of Eucalypt woodland remains
along the drainage line and low ridge to the west of the existing plant and quarry.
This area has been partially cleared.

The most common tree species in the closed woodland are Eucalyptus
mollucana (Grey Box), Eucalyptus acmenioides and Eucalyptus tereticornis
(Forest Red Gum). The understorey is dominated by Bursaria spinosa and
Olea africana both of which are opportunistic species and are indicative of
understorey disturbance. Acacia maidenii is also common.

Only a small area of Eucalypt woodland remains on the site which is surrounded
by cleared grazing land and exhibits considerable weed infestation. This
vegetation provides limited habitat for native fauna. The general land use
context of the area; agricultural and horticultural land, rural residential and low
density urban/village; indicates that feral dogs and cats would be common on the
site. The presence of these animals would also be detrimental to native fauna.

4.11 BUSHFIRE HAZARD

The assessment of bushfire hazard on the proposed development site is based
on the Department of Environment and Planning Circular No. 74 (1984). The
Bringelly site lies within the Macarthur Fire Zone within the Eastern Fire zone,
where forest fires predominate. The natural vegetation of the area comprises dry
sclerophyll woodland/forest. The woodland has been cleared from much of the
area which is currently grassed agricultural land, or former agricultural land now
infested with dense stands of the weeds Olea and Privet. The land is generally
undulating with gently sloping areas adjacent to creeks.

On this basis, the bushfire hazard of the study area is scored at medium to high.
Although the grassed pasture is assessed at moderate fire hazard, it does not

pose a threat to the operation of the quarry or plant because the grassland is
readily managed to reduce fuel loads (e.g., by mowing).
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4.12 BACKGROUND NOISE ENVIRONMENT

A detailed noise impact investigation of the proposed development has been
undertaken by Boral Research and results presented in Appendix 4. Details of
the background noise environment is presented in the appendix and the following
is a summary of the information.

Background noise levels were recorded at nearest residences or sites
surrounding the site as shown on Figure 5. Residences C and D are Company
owned residences within the property holding. Instrumentation used, procedures
followed and levels recorded are presented in Appendix 4.

Levels recorded on 29th September, 1990 are presented in Table 4.4.

TABLE 4.4
BACKGROUND NOISE LEVELS
Residence Lgo Average
(dBA) (dBA)
A 40 to 48 43.5
B 39 to 42 40.4
C 43 43
D 33 33
E 39 39

At residences between the plant and the Northern Road (Residences A, B, and
C) principal noise sources were traffic on the Northern Road and Greendale
Road, the operating brick plant, aircraft, birds and wind. At residences more
distant from the site (D and monitoring site E), principal noise sources were
distant traffic, aircraft, and birds.

4.13 VISUAL ASPECTS

The visual catchment of the existing plant is defined by a series of ridges
extending northeast from Birling Trig. The relief of these ridges declines to the
east. The plant is situated at an elevation of approximately 85m, on the lower
sideslopes of a spur forming the upper catchment of Thompsons Creek. In
general, the plant is visible from points to the east and northeast, although some
screening is provided by vegetation along Thompsons Creek.

The visual impact of the existing quarry and plant is summarised below:

(@  The plant is partially visible from the entrance in Greendale Road. This
partially screened view is also obtained by residents immediately opposite
the entrance. Existing screen planting along the entrance road, and along
Thompsons Creek restrict visibility of the plant to glimpses from points
further east along Greendale Road.
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(b)  The existing plant and quarry are clearly visible from the access road to
"Newstead" which follows an elevated ridge to the southeast of the plant.
Boral are the owners of this property, which is currently leased for horse
agistment. There is no public access along the access road.

(c) The plant and quarry are not visible from the Bringelly Community Centre,
or from Bringelly Public School because of existing vegetation.

(d) The plant and quarry are visible from The Northern Road, just south of
Bringelly shopping centre. At this point, the plant is 750m away, and is
partially screened by remnant stands of Eucalypts.

(e)  The plant is clearly visible from residences at the western end of Loftus
Road (see Photo 1). These residences are 400m from the existing plant,
which is partially screened by remnant Eucalypt vegetation.

(f) Glimpses of the plant and quarry are also obtained from residences in
elevated positions to the north of Greendale Road.

4.14 ABORIGINAL PREHISTORY

A regional review of the distribution of Aboriginal sites across the Cumberland
Plain has been undertaken by L.J. Smith (1988).

Approximately 1000 Aboriginal archaeological sites are known in the Macarthur
region. Many of these are concentrated in the sandstone plateau area, but large
numbers of sites, including dense artefact scatters have also been recorded
within the undulating terrain of the Cumberland Plain.

The National Parks and Wildlife Service has indicated that an archaeological
survey of the present site is required, because it lies within the shale areas of the
western Cumberland Plain which are regarded as having considerable
archaeological potential although few sites have yet been recorded.

An archaeological survey of the area to be affected by the proposed
development has been carried out by Pam Dean-Jones, archaeologist. The
area lies at the boundary of the Daruk and Tharawal Local Aboriginal Land
Councils. Discussions were held on-site with representatives of Daruk Local
Aboriginal Land Council, and Alan Anderson from Tharawal Local Aboriginal
Land Council carried out a site inspection with the archaeologist.

Four isolated artefacts were identified during the field survey at the locations
shown on Figure 2. These artefacts, 2 flakes, one flaked piece and one core
were all located on tracks in the woodland to the west of the existing plant where
there is considerable exposure of disturbed and eroded ground surface. Raw
materials utilized were red silcrete and pink indurated siltstone.

Inspection along the left bank of Thompsons Creek provided no evidence of
Aboriginal occupation. This area is regarded as having a relatively high
archaeological potential, but high flood frequencies and cultivation are likely
causes of site destruction.
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Ground surface visibility in this area is also restricted.

None of the archaeological material identified during this survey is considered to
be of scientific or cultural significance, and given the land use history of the area,
the small amount of material is considered to be a realistic indication of the
preservation of archaeological evidence. No further archaeological
investigations are required.

A detailed report on the archaeological survey is provided in Appendix 5.
4.15 ZONING AND PLANNING PROPOSALS

The plant and quarry lie within the planning jurisdiction of the Municipality of
Camden. However, the Municipal boundary follows the centre line of Greendale
Road, and the area to the north is within Liverpool Municipal Council. Figure 7
shows zoning of the site and surrounds.

The Boral holding is zoned Rural 1(a) (40 hectare) under Interim Development
Order No. 7. Camden Municipal Council has advised that the property is not
currently affected by any local environmental plans or development control plans.

The properties immediately adjacent are also zoned Rural 1(a) (40 hectares)
except for areas adjoining to the east which are zoned Rural 1(b) (2 hectares)
under Interim Development Order 7, as amended by Camden Local
Environmental Plan No. 21.

Land to the north of Greendale Road, within Liverpool Municipal Council, is
zoned Rural 1(a) under Interim Development Order No. 74, except for the
Community Hall, Public Recreation Reserve and Bringelly Public School.

Camden Municipal Council currently has a Draft Local Environmental Plan (No.
48) which when gazetted, will replace Interim Development Order 7. Under the
Draft Local Environmental Plan No. 48, the area remains Rural A (40 hectares).

The objectives of Rural A zoning are to prevent the fragmentation of productive
rural holdings, and to maintain the rural landscape which characterizes much of
Camden Municipality. Extractive industries are a permitted use only with
development consent, the concurrence of the Department of Planning, and
provided they are carried out in an environmentally sensitive manner.

Both the plant and the quarry fall within the definition of "designated
development" under Schedule 3 of the Environmental Planning and Assessment
Regulation (1980). The plant is also covered under Schedule 1 of SEPP 11,
(traffic generating development) and a traffic impact statement is required. This
is included in Sections 4.18, 5.4, 6.7, 7.10, and 8.15.

Because of the potential for major land use conflicts in the rapidly developing
western Cumberland Plain and Hawkesbury/Nepean region, the Department of
Planning has prepared a Draft Regional Environmental Plan for extractive
industries (REP 9, 1986). This Regional Plan has the following main objectives.

33



a
i:]
o
] . .
Liverpool Council Area
s —
<
w
] 1(a) 2
sl
Y z
& () S
[ -]
[ ] [ | -
™ i
a ]
an
ALE

(Municipal
L

Boundar

0000000000¢0e, AN
.....
[ ]

e

(LEP No.18 )
-] o
0 B8

80goad

/]

(whgv}

L= ]

I
ROPOSED 88/~
EVELOPMENTJe — '~

(DP 2650)

l\:'v-—
o
2

+]
3

25,091 | ==
b ' )
m 85.024 \_

[

KEY
1. Electricity Substation
2. Bringelty Community Hall
& Reserve
3. Bringelly Public Schooi
4. Shopping Centre
sl

5. Horse Stud

6. Chicken Sheds

e

s:; Trotting track

O Dams

B Houses

i(a) *

@ Uncleared woodland
| =

Stockpiles
@2 Plant

@ Quarry & disturbed
areas around plant

e e @ Property Boundary

540148

& 3(?5259;.BRINGELLY =9
O o

. 7 ]
Sk o 0
N/ 6\ .
G o0y () Q 0 ZONE INDEX
- 2 s e Camden Council
g ® glOFTUS RD ]
.\/ % 0 . - = 1(b) ) 1(a) Rural 40ha
o PR ag" o n o Q  ® poanson ROAD 1(b) Rural 2ha
:.\\/ t 7] 3(c) Commercial
\
R

Liverpool Council

> o 1) ©

~
N N 1(a) Rural 40ha except
°1’/ /{0 LEP No.18 2ha &

St Ry 0 DP 2650 (pre 1978)
\ ] L !

\ oy i

% Shem
ER 85.099
® DMR Traffic Monitoring
Stations

D Zoning Boundary

Figure 7:
PLANNING AND
LAND USE

300 400 @
F e — ]
metres

0 100 200




1 Cost effective supply of extractive resources to the Sydney metropolitan
area by:

(@) Identifying land containing extractive material of regional
significance and ensuring that any interim development is not
incompatible with future extraction.

(b) Ensuring that encroachment by urban development does not
prevent the full potential of existing extractive industries being
utilized.

2. Permit development of extractive industries on certain lands and prohibit
development of extractive industries in other areas.

3. Ensure that extractive industries are carried out in an environmentally
acceptable manner.

The existing Greendale Road clay/shale deposit is listed as an extraction area of
regional significance. (Schedule 1). Regional Environmental Plan 9 gives priority
for continuation of extraction from sites listed in Schedule 1. The land
immediately north of Greendale Road in Liverpool Municipality is listed under
Schedule 2 of Regional Environmental Plan 9. The Department of Minerals and
Energy has advised that under Clause 11 of Regional Environmental Plan 9, it is
necessary to ensure that extensions to the plant do not result in unnecessary
sterilisation of the clay/shale resource. This issue is addressed in Section 9.2 of
the impact statement.

The MaCarthur Regional Environmental Study expresses similar aims to
Regional Environmental Plan 9 with respect to the management of extractive
resources. In particular, the study aims to ensure that areas with extractive
resource potential remain available for future evaluation and utilisation.

The implication of these planning instruments is that the clay/shale resource at
Bringelly is a significant brickmaking resource, and that continued operation of
the quarry and plant within environmental guidelines, is a preferred land use.

In 1988, the Department of Planning identified the South Creek Valley, within
which the quarry and plant are located, as an area with potential for urban
development. A city with accommodation for up to 200,000 people is proposed.
Only preliminary planning information is currently available, and environmental
studies to identify planning issues and specific constraints to urban development
are in progress. An interim report is due for publication late in 1991.

It is currently proposed that the first stage of the South Creek project would
commence in 1992. The Department of Planning has advised, in general terms
only, that urban development is likely to encroach on the margins of the Boral
site by 2000-2005.



4.16 LAND USE
4.16.1 Rural-Residential Land Use

The distribution of land uses adjacent to the existing quarry and plant is shown
on Figure 7.

The site of the existing plant and quarry, and much of the adjoining agricultural
land, was used for sheep grazing prior to 1968 and extensively cleared. The
alluvial flats adjacent to Thompsons Creek have been cultivated for the
production of fodder.

The Boral property contains the existing quarry, plant, raw material and product
stockpiles. The remainder of the property is either unused degraded bushland
(mostly hillslopes), or is extensively cleared and used for cattle grazing and
horse breeding and agistment, (lower slopes and drainage flats). These land
uses continue to the west of the Boral property.

To the east of the Boral property and north of Greendale Road, rural-residential
properties, and rural land uses including horses, dog kennels, and small scale
horticulture predominate. There are numerous small dams in this area, providing
stock and irrigation water. Other land uses in the general area include horse

breeding (e.g., at 5 on Figure 7), chicken sheds (at 6 on Figure 7) and cut
flowers/vegetables.

The nearest residences to the existing quarry and plant are shown on Figure 5.
These include a group of houses north of Greendale Road, opposite the
entrance to the existing quarry and plant at a distance of 370m to 430m. A
second group of residences, east of the property boundary in Loftus Road are
500m to 760m from the existing plant.

4.16.2 Commercial Land Use

The commercial centre of Bringelly is a small group of shops serving the local
community situated at the intersection of Greendale Road and The Northem
Road, 700m from the existing plant. The centre includes a supermarket, bottle
shop, chemist, take—away food, post office, and petrol station, and is accessed
from The Northern Road (entry) and Greendale Road (exit). There are also a
few small roadside stalls along The Northern Road selling local produce.

4.16.3 Special Uses

There are several specific land uses located a short distance from the existing
quarry and plant. These are:

g Bringelly Community Centre in Greendale Road (Shown as 2 in Figure 7),
305m east of the entrance to the plant.

. An electricity substation, in Greendale Road (1 in Figure 7), located 317m
east of the entrance to the existing operation which was formerly part of
the Boral site.

* Bringelly Public School, at the intersection of Greendale Road and The
Northern Road (3 in Figure 7), 512m east of the plant entrance.
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417 PUBLIC UTILITIES

The site is serviced by power, telephone, and natural gas. Water for plant
processes is obtained from on-site dams while water for employee facilities is
purchased and brought in by tankers. Waste water from site facilities is disposed
of via a transpiration bed sewage system.

4.18 ROADS AND TRAFFIC

Access to the site is from Greendale Road, a two-lane sealed thoroughfare with
gravel shoulders which connects Wallacia with Bringelly. Greendale Road
connects with The Northern Road (MR 154) which is the main arterial road
between Penrith in the north and Camden in the south.

Traffic levels have been recorded by the Roads and Traffic Authority (formerly
Department of Main Roads) on Greendale Road, at the location shown on Figure
7 on Greendale, The Northern and Bringelly Roads. Recorded AADT (Annual
Average Daily Traffic) figures for these roads are given in Table 4.5.

TABLE 4.5
ANNUAL AVERAGE DAILY TRAFFIC
Road Station 1979 1981 1983 1985 1987 1990
(Predicted)

Greendale 85.091 1140 1150 1020 1125 1324 1396
The Northern 64.014 - - - - 9147 9621
{(North of Bringelly)
(South of
Bringelly) 85.024 - - - - 6697 7044
Bringelly Road 85.099 - - - - 2915 3066

Source: Department of Main Roads (1987)

The table shows that traffic levels on Greendale Road have been increasing at
1.7% per annum. The estimated 1990 AADT for Greendale Road is 1396 based
on past growth figures. Given the likely variable traffic flows on Greendale Road
over a year, a short term traffic survey was not seen as providing sufficient
representative data on existing traffic activities.

4.19 SOCIO ECONOMIC ENVIRONMENT

The Camden district has been settled by Europeans since the early 19th
Century. Camden Municipality, which extends north to Leppington and Bringelly
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has been a Local Government administration area since 1889. The area is
historically rural, and Council has attempted to maintain a heritage and rural
atmosphere in the development of the Municipality.

The population for Camden Municipality at the 1983 Census was 18,870, and its
current population is approximately 23,000. The population of the Municipality is
likely to rise to 60,000 by the turn of the Century, and as much as 240,000 by
2010. This massive population growth will derive from planned urbanisation of
the South Creek catchment. This rapid population growth will place considerable
strain on the community infrastructure of the Municipality.

The planned growth of the district will also lead to major shifts in population age,
structure, employment patterns, and may introduce land use conflicts because of
existing industrial uses which are not necessarily compatible with urban
development. At the 1986 Census, 18.9% of the population was aged 10-19.
This is a relatively high proportion of the population and indicates a considerable
pool of local labour. The workforce structure indicates a concentration in trades
(16.5%), clerical positions (16.7%), and labourers (12.9%). The plant currently
employs 33 people, or 0.04% of the workforce of the Municipality.

However, given predictions of a 3 fold increase in total population, mostly by
immigration over the next 10 years, existing labour market indicators are
irrelevant.

The proposed plant redevelopment and quarry extensions will provide a modest
increase in employment opportunities. Of greater importance to an area where
massive population growth is planned, is the ability to produce high volumes of

reasonably priced construction materials for use in the expanding housing
market.
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5.0 DESCRIPTION OF THE EXISTING DEVELOPMENT

The existing quarrying and manufacturing operations are part of the "existing
environment" of the site and are the currently approved land uses. This section
provides a general overview of these existing operations to put into context the
proposed developments described in Section 6.0 for which development
consent is sought.

Figure 2 shows the general layout of the existing plant which comprises a series
of steel clad interconnected buildings, an underutilised brick office building, car
park, raw material stockpiles and the existing quarry. The existing plant has a
total floor area of 25,445m2.

5.1 EXISTING QUARRYING OPERATIONS
5.1.1 Quarrying Methods

Raw materials currently used at the plant are obtained from the existing quarry
on-site and from other clay/shale quarries in the region. The existing quarry
immediately adjoins the southern side of the plant and covers an area of
approximately 4.5 hectares to a maximum depth below ground of 7m. (i.e., to an
RL of 77m AHD).

Extraction is conducted on a "campaign" basis, i.e., approximately 3 to 4 times a
year for periods of approximately 3 weeks using contractors.

Excavation and stockpiling is carried out using a single 15 tonne self elevating
scraper and dozer. This equipment is the optimum for the selective removal and
stockpiling of the various types of clays and shales which occur throughout the
quarry. The scraper strips the clays and shales from benches within the quarry
and lays them in horizontal bands in a longitudinal stockpile. This technique
produces the desired clay/shale blends for the manufacture of pavers and bricks.
The dozer assists by ripping hard horizons and for shaping raw material
stockpiles as required.

In addition to clays and shales extracted from the Bringelly quarry, material from
the Erskine Park quarry at Erskine Park, and the Boral quarry at Prospect are
imported and used in blends at the plant. The location of these sites is shown on
Figure 8. These materials are also temporarily stockpiled on-site at the
locations shown on Figure 2 and used to improve the range and/or workability of
the Bringelly material.

5.1.2 Production

On-site quarrying operations produce in the order of 60,000 tpa of raw material.
Each campaign would result in approximately 15,000 tonnes being removed over
a period of approximately 3 weeks, i.e., an average of 5000 tonnes per week.
5.1.3 Material Handling and Stockpiling

Material won on-site and imported is stockpiled in open longitudinal stockpiles
on the southern side of the plant. Some covered storage is provided at the
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southwest corner of the existing complex to serve as an emergency should

prolonged wet periods prevent access to open stockpiles by the loader. (see
Figure 2).

Material from the stockpiles is transported to the primary apron feeder of the
plant by a rubber-tyred front-end loader of approximately 3.5m3 capacity.

5.2 PLANT PROCESSES
5.21 Preparation of “"Green" Ware

Raw material from the stockpiles are reduced by primary and secondary
crushing, and screened to produce a dry grind of approximately —-2.5mm. This
material is stockpiled under cover in partitioned bunkers; the various blends kept
separate for future use.

The dry grind blends are reclaimed from the partitioned bunkers by a rubber—
tyred front-end loader and deposited into a box feeder. The blend passes via a
troughed, rubber belt conveyor to a pug mixer where water is added to raise the
moisture of the mix from 10-11% to 17-18%. The clay/shale blend is thoroughly
mixed and conveyed through the pug mixer by a series of knives angularly
mounted on a rotating shaft.

The mix passes through a vacuum chamber (to reduce all air entrained within the
clay mix) to the extruder which is also under negative pressure.

The extruder further increases the density of the mix by forcing the compressed
clay through a restricted opening at the outfeed end of the extruder barrel. The
shape of the opening is determined by the shape and size of the product to be
manufactured.

The extruded column travels through a cutting machine which cuts the column
into pieces of the required length which is determined by the thickness of the
product being manufactured. The cut pieces, now brick or paver shape, are
transported by a flat rubber belt conveyor to a position where the "green" product
is hand set into waiting kilncars.

5.2.2 Drying Process

The hand set kilncars which are loaded with green ware are propelled to and
stored at the entrance to the drying tunnels; a tunnel-like structure sealed at
each end with automatically opening and closing doors.

The temperature and humidity within the sealed tunnels is carefully controlled.
The purpose of this stage of manufacture is to reduce the moisture contained in
the green ware. Travel through the dryers is at a controlled rate; when the
kilncar at the exit end is ready for removal, the exit door opens and the Kilncar is
automatically pushed out of the dryer. Similarly, at the entrance door, a new
Kilncar loaded with green ware is automatically pushed into the dryer.
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523 Firing Process

After the drying cycle is complete, the kilncars, now loaded with dried ware are
passed into the tunnel kiln by the same operation of automatically opening and
closing doors.

The kilncars are propelled through the kiln at a pre-determined rate with the
entire cycle taking appropriately 57 hours. During this time the cars pass through
various kiln zones, e.g., airlock, preheating, firing at approximately 1050°C,
reduction, flashing, oxidising, rapid cool, cooling.

Heat from the cooling processes is reclaimed for use in the drying tunnels.
5.2.4 Product Handling and Storage

After the kilncars exit the kiln, the bricks and pavers are unloaded by hand,
sorted, graded and packaged. The fired ware is stored on pallets on an asphalt
pad near the entrance to the plant awaiting despatch. Forklifts are used to
transport the pallets of fired ware from the kiln to the despatch area and to load
trucks.

5.3 SOLID WASTE DISPOSAL

The processing operation produces five types of solid wastes. These are brick
batts, green extruded waste, multi-wall paper sacks, lunchroom waste, broken
pallet timber, and steel fabrication waste.

Brick batts and some extruded green waste is used on site as landfill or, where
suitable, recrushed and mixed back into the raw material. Broken pallet timber is
temporarily stockpiled and made available to the public as firewood. Multi-wall
paper sacks and lunchroom waste are removed by waste contractors. Steel
fabrication waste is sold to scrap metal merchants.

54 VEHICLE MOVEMENTS
5.4.1 Truck Traffic

Truck traffic includes raw materials and operating supplies entering the site, raw
materials and fired ware leaving the plant. Trucks hauling raw materials and
fired ware consist of Company owned 8 wheelers with a gross weight of 26
tonnes, 8 wheelers towing trailers with a gross weight of 41 tonnes, and
contractor vehicles comprising tri-axle semi-trailers. Operating supply vehicles
include table-tops, normal highway trucks, and other light commercial vehicles.

Light and commercial vehicles are utilised for the delivery of operating supplies
to the site.

Most Company owned trucks are garaged away from the Bringelly site and come
to the plant site for their second load of the day. Some trucks would be left on
site from time to time depending on the jobs being worked but the number of
trucks left on site overnight is seldom in excess of 3.
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5.4.2 Imported Raw Materials

The claystones and siltstones currently being quarried on the Bringelly site have
particular extrusion and fired characteristics. To increase the range of fired
colours and clay products, claystones and siltstones are imported to the site from
existing quarries in the Sydney region. Light-burning claystone and siltstone is
imported from the Erskine Park quarry to increase the colour range of a specific
product. Dark-firing claystone and siltstone is imported from the Company's
Prospect quarry to enhance colour, processing, and drying/firing characteristics.

The total volume imported each year is approximately 31,000 tonnes resulting in
an average of 50 truck movements per week equally divided between the
Prospect and Erksine Park sites. Figure 8 shows routes used by these trucks.

All loading and deliveries are made between the hours 6:00am to 6:00pm,
Monday to Friday, and 6:00am to 12 noon Saturdays. No deliveries are made on
Sundays.

5.4.3 Operating Supplies

Operating supplies include pallet deliveries, general parts and stores, and
additives used in production (see Section 6.3.4). These deliveries are made in
commercial vehicles between 6:00am and 6:00pm Monday to Friday and 6:00am
to 12 noon Saturdays.

Delivery of supplies generates an average of 32 vehicle movements per week.
5.4.4 Exported Raw Materials

As with imported raw materials, the particular characteristics of the Bringelly
claystones/siltstones are of importance in enhancing the clay products
manufactured at the Company's Moorebank and Prospect operations.
Consequently, claystones and siltstones from the Bringelly site are exported to
Moorebank and Prospect. Trucks hauling the claystone and siltstones are the
same as those described in Section 5.4.1 and routes are shown in Figure 8.
These deliveries are made during the same time periods as described above.

Approximately 30,000 tpa of claystone and siltstone is despatched from the
Bringelly site to Moorebank (23,000 tpa) and Prospect (7,000 tpa) operations,
resulting in an average of 24 loads (48 movements) per week. Of these, 6 loads
travel to Prospect and 18 along routes to Moorebank.

5.4.5 Fired Ware

Approximately 51,500 tonnes of fired ware leaves the Bringelly plant annually.
The products are hauled in trucks as described in Section 5.4.1 between the
hours of 6:00am to 6:00pm Monday to Friday and 6:00am to 12 noon Saturdays.
No loading or deliveries are made on Sundays.

An average of 54 loads (108 truck movements) are made weekly delivering fired
ware. It is emphasised that this is an average weekly figure based on expected
annual deliveries.
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In November-December 1990 the Company conducted a survey of fired ware
truck deliveries from the Bringelly plant. During this period 21% of delivery trucks
travelled south on The Northern Road, 32% travelled east via Bringelly Road and
47% travelled north on The Northern Road.

5.4.6 Summary of Truck Movements

Table 5.1 summarised existing average weekly truck and commercial vehicle
movements associated with the Bringelly operation.

TABLE 5.1
AVERAGE TRUCK MOVEMENTS
Raw Material In 50 movements/week
Operating Supplies In 32 movements/week
Raw Materials Qut 48 movements/week
Fired Ware Out 108 movements/week

238 movements/week

It is estimated that 80% of truck and commercial vehicle movements (190) occur
between the hours of 6:00am to 12 noon MOnday to Saturday. Assuming these
190 movement are equally distributed over the six days, a peak of 7 vehicle
movements/hour over this period is achieved. The remaining truck movements
(i.e., 48) occur between 12 noon and 4:00pm Monday to Friday inclusive, i.e., 2.5
movements/hour. It is emphasised that there is no loading or haulage of material
between 12 noon Saturday and 6:00am Monday.

5.4.7 Employee Traffic

Up to 33 people are employed at the Bringelly plant. Assuming all personnel
drive to work, daily employee vehicle movements number 66. This figure does
not take into account any car pooling arrangements and could be expected to be
a maximum. Allowing for visitor and service vehicles of 10 movements/day
maximum, daily vehicle movements are estimated at 76.

5.4.8 Truck Delivery Routes

Figure 8 shows truck routes for all materials for both the existing and proposed
plant.

5.5 SITE FACILITIES

Other on-site facilities include an underutilised brick office near the entrance to
the plant, a car park with accommodation for 35 vehicles, and a workshop
building. Because of the shift arrangements discussed in Section 5.6, the car
park is of adequate size for the workforce.
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5.6 EMPLOYEES

The plant provides employment for 33 people. Of these 4 kiln operators work a
continuous shift, 2 are employed as crusher operators between 1500 hours and
2300 hours and the remaining 27 work between 0600 hours and 1430 hours. Of
the 33 employees, 2 are management staff.

5.7 HOURS OF OPERATION

Hours of operation for the/lquarzying and production processes are given below.
Quarry 0600 hours to 1430 hours Monday to Friday

Production 0600 hours to 1430 hours Monday to Friday

Material

Preparation 1500 hours to 2300 hours Monday to Friday

Kiln Continuous

Transport 0600 hours to 1800 hours Monday to Friday

0600 hours to 1200 hours Saturday
The plant operates 5.5 days per week for 50 weeks of the year continuously.
There is no site activities or truck haulage on Sundays, only the kiln runs
continuously.
5.8 SERVICES
5.8.1 Water
Water for plant production processes is drawn from on-site dams at a rate of
4125kl /year. Domestic water is purchased by the Company and delivered by
contractors to storage tanks on the plant site. Approximately 1360kL/year is
used for domestic purposes.
5.8.2 Gas

The plant uses 181,430 GJ of natural gas per year as fuel for the drying and
firing processes.

5.8.3 Electricity

Electricity use is estimated at 2,526,300 kWh per year.

5.8.4 Sewerage

All sewage is disposed of via an on-site transpiration bed system.
5.8.5 Fuel

LPG is stored on-site in a 4000 litre above ground tank.
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6.0 DESCRIPTION OF THE PROPOSED DEVELOPMENT

This section describes the development for which consent is sought. The
existing approved operations are outlined in Section 5.0. Details of controls and
safeguards are described in Section 7.0.

6.1 OUTLINE OF THE PROPOSED UPGRADING
Upgrading of the Bringelly operation involves a number of components as listed

below:

(@) Expansion of the quarry to the west and southwest to encompass an
additional 12.5 hectares.

(b)  Deepening of the quarry to 56m AHD.
(c) Increasing quarry production from 60,000 tpa to 200,000 tpa.

(d)  Construction of a new raw material stockpile area southeast of the plant
for the storage of up to 200,000 tonnes of material.

(e) Installation of a new crusher and conveyor system for transport of raw
materials to the material preparation section of the new plant.

) Construction of a new brick and paver manufacturing plant immediately
east of the existing structure.

Q) Increasing fired ware production from 51,500 tpa to 160,000 tpa.
(h) Extension of the product storage area.

(M) Refurbishment of the office complex.

)] Resurfacing and remarking of the existing car park.

(k) Improvements to runoff and waste water disposal systems.

) Landscaping and screen planting of site facilities.

(m) Improvements to water, noise and dust control.

6.2 QUARRYING OPERATIONS
6.2.1 Quarry Plan
The new development involves extension and deepening of the existing

quarrying operations to the west and southwest to encompass an additional 12.5
hectares.



The four stages of the quarry plan show the development over the next 20 years
which is a realistic time frame for the consideration of environmental impacts.
Beyond this time frame, quarrying will continue on the site subject to further
planning consent. Actual areas to be quarried beyond the 20 year time frame
are yet to be determined.

Each stage of the quarry plan will be worked progressively from Stage 1to 4 ona
campaign basis (see Figures 2 and 9). Two campaigns will be conducted each
year with each campaign designed to provide sufficient stockpiled material for six
months operation of the plant.

6.2.2 Quarrying Method

Quarrying will be undertaken using the same techniques as are currently used in
the existing quarry. All horizons, i.e., light-firing, red-firing, and
overburden/interburden will be stripped using a bulldozer/self-elevating scraper
combination.

Each extraction stage shown on Figure 9 will be progressively stripped of
vegetation and topsoil which will be separately stockpiled. Vegetation will be
chipped, and topsoil stockpiled for later respreading on backfilled areas. See
Sections 6.2.5 and 7.1.2 for further discussion on topsoil stockpiling and
rehabilitation procedures.

On each bench shown on Figure 9, the bulldozer will precede three 15 tonne self
elevating scrapers. The dozer will rip hard horizons in advance of the scraper.
The self elevating scraper will strip the ripped horizons from the working area
and proceed to the relevant stockpile area.

Claystones and siltstones will be stockpiled near the primary crusher as shown
on Figure 3. The scraper drives over the stockpile releasing the material held in
the scrapers "bowls". Material unsuitable for brickmaking use will be immediately
deposited in previously worked out stages by the scraper as part of rehabilitation
procedures. (see Section 6.2.5). Since Stage 1 of the quarry plan commences
in the floor of the existing quarry, no overburden will be required to be disposed
of in the initial development.

As the scraper works down and across the quarry, benches 5m wide by 5m high
with batter slopes of 15° from the vertical are created. The maximum height of
the high wall left on the worked out side of the quarry is 10m. This is benched
(3m wide) with batter slopes of 15° from the vertical as the quarry deepens.

The quarry will be worked principally between the 56m AHD and 86m AHD since
it is within this range that the optimum resource material occurs with minimal
overburden and unsuitable material. To ensure adequate manoeuvring areas for
scrapers and sufficient length of strip to ensure a full load in the scrapers bowils,
a minimum area of 4 hectares needs to be opened at any one time.

Once the maximum depth is achieved, overburden/interburden material from
subsequent stages is deposited directly in worked out sections of the quarry
together with waste materails from the manufacturing operation. (see Section
6.2.5).
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Imported material from the Erskine Park and Prospect quarries are deposited
directly on the two main stockpiles near the crusher by tip truck. A grader trims
the raw material stockpiles as they are constructed by the scrapers.

Abundant clay/shale resources occur on the holding to the south of the proposed
extraction area. These reserves need to be further assessed to define future
quarry plans and when required, appropriate approvals will be sought for the
exploitation of these resources prior to development. It is expected that
quarrying will continue on the Bringelly site beyond the 20 year time frame of the
current quarrying proposals, to ensure adequate supply of material to the
Bringelly plant and the Company's operations in the Sydney Region.

6.2.3 Material Handling and Stockpiling

As shown on Figure 3, a new raw material stockpile area will be constructed
southeast of the plant. Two longitudinal stockpiles each of 100,000 tonnes
(50,000m3) will be constructed by the scrapers during progressive extractive
operations on site. The stockpiles are approximately 100m long by 75m wide by
6m high with light-firing material and red-firing material stockpiled separately.

Imported material from the Erskine Park and Prospect operations will be
unloaded directly onto the mix stockpiles during quarrying/stockpiling campaigns
and not stockpiled separately. A grader will trim the material stockpiles as they
are constructed by the scrapers.

Material is reclaimed from the pre-blended stockpiles by rubber tyred front—end
loader and deposited in the primary crusher as shown on Figure 10. The
primary crushed material will be conveyed to the grinding room on an enclosed
rubber belted conveyor for further preparation where the material will be reduced
to a particle size of approximately 1mm diameter.

With the exception of the activities of the front-end loader, all unloading and
stockpiling activities are conducted on the stockpiles eliminating the need for
heavy vehicle activities around the stockpiles. The Company will instigate a
one-way system of heavy vehicle movements for stockpile construction during
campaigns.

6.2.4 Production

Quarry production will increase from 60,000 tpa to 200,000 tpa. This increase is
achieved by introducing two additional scrapers, and although the number of
extraction campaigns will be reduced to 2, the campaign period will be extended
to a total of 25 on-site days per year in 2 campaigns.

6.2.5 Backfilling and Rehabilitation

Extraction will proceed progressively from Stage 1 to Stage 4. Overburden and
interburden from each subsequent stage will be emplaced in the proceeding void
together with solid wastes from the manufacturing operations (Brick batts and
some extruded green waste).

The four stages will yield in the order of 1.05 million tonnes of laminite and
260,000 tonnes of sandstone for disposal in the worked out voids. This material
is relatively evenly distributed between the four stages. Two pit basins will be

46



RAV MATERWM . sToalPILE

TINEL. DRYER y
: WVATER sTocPLE
g —— | i i ‘E:SQQ\ CROUND MATECRIAL
5 LI N TN 7 8
,,l, = O TS \ T L T =511
O 00 00 00 00000 o P | {97 2
160°C - S eSS 40°C QITER  EXTRIDER ﬁog%rz FRLDER
FECDER

Figure 10:
NOT TO SCALE PRODUCTION PROCESS @




retained in the Stage 1 and Stage 3 areas to aid water management on the site
(see Section 7.2).

Manufacturing wastes generated annually are in the order of 4,000 tonnes/year.
In addition expected quarry waste from operations is expected to be 20,000
tonnes/year. Each stage will be progressively backfilled to the proposed final
landform as material becomes available. Due to variations in demand and
production rates, specific timing of backfilling operations cannot be made.

Additional material to meet final proposed landforms, should a short-fall arise,
will be derived from on—-going quarry campaigns beyond the 20 year time frame
or will be imported to fill the excavation.

It is expected that a void will remain at the end of operations in the Stage 1 area.
The void would be ideally suited as a waste disposal facility, or as outlined
above, backfilled from material derived elsewhere on site or imported. Figure 20
shows the final landform and gradients to the final void. Gentle gradients (1 in 4)
will be achieved and slopes will be grassed and planted to ensure a stable
landform.

Quarrying is expected to continue beyond the 20 year time frame in areas
adjoining to the south and consequently progressive rehabilitation of worked out
areas will be on—-going.

6.3 PLANT UPGRADING

It is proposed to construct a new brick and paver manufacturing plant
immediately east of the existing structure. The new plant will house new material
preparation, drying and firing equipment to enable production to increase from
51,500 tpa to 160,000 tpa of finished ware.

It is expected that the old plant will continue during the first six months operation
of the new plant to ensure continuity of production while all start-up difficulties
with the new equipment are overcome.

6.3.1 Construction Schedule

Figure 11 shows the expected construction schedule for the new manufacturing
plant. The plant is expected to be commissioned and operational within 18
months of consent and the life of the manufacturing operation will be in the order
of 50 years.

6.3.2 Plant Architecture

The plant will be constructed on a level concrete pad floor. Frames will be of
structural steel and the cladding and roof of colorbond sheeting of a natural earth
tone to blend with the surroundings. The building will be a maximum height of
11m except for the stack which will be 17.5m high with a diameter of 1.5m. The
main plant will have a total floor area of 8,760m< and the preparation building a
total floor area of 1,200m2.
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6.3.3 Manufacturing Process

In general principles, the new manufacturing process is similar to the existing
process. However, new technology and equipment to be installed in the new
plant will ensure higher efficiencies and environmental control, allowing
production to increase from 51,500 tpa to 160,000 tpa of finished ware.

Figure 10 shows diagrammatically the manufacturing process while Figure 12 is
a flow chart of equipment and processes. The layout of the plant and preparation
buildings are shown on Figures 13 to 15.

Within the grinding room, the material is reduced to a very stiff fine grained paste
by passing through roll mills and a mixer. At this point the material can be stored
within the building or continue to a surge hopper/feeder in the main building. The
material that is stored can be sent to the surge feeder at a later stage by loading
it into a feeder with a front-end loader.

From the surge feeder the material is conveyed to a second mixer where the final
water is added and then to the extruder cutter and press where the brick or paver
is formed. The newly formed brick or paver is loaded into dryer cars and passed
through one of two tunnel dryers. After the dryer, the dry product is removed
from the dryer car and placed onto kiln cars automatically.

The kiln cars travel on rail tracks through a pre-heater to remove the final few
percent of water and then pass through the tunnel kiln. While the process of
“firing" takes place within the tunnel kiln on a continuous basis, the total time
spent within the tunnel is 2 days, during which time the temperature of the
product is increased to 1050°C-1100°C and cooled to room temperature. Air
required to cool the product is used to preheat the incoming product and is also
ducted to the dryers. As the process of firing and drying is continuous
(24hours/day, 7 days a week), the reclaiming of heat results in a very efficient
process. Products of combustion pass through a dry limestone absorption
scrubber prior to the stack.

The fired product is transported on the kiln car to an unloading machine, where
the finished product is automatically lifted from the kiln car and formed into packs
suitable for delivery to the customers site.

6.3.4 Additives

Occasionally an additive, manganese dioxide is added to give variation to the
brick texture and overall appearance. This material is delivered in 1 tonne bulk
bags or 20kg sacks and stored under cover in the manufacturing building. Up to
10 tonnes may be stored at any one time.

6.3.5 Product Handling and Storage

The automatically formed packs will be transported by forklift from the plant to an
enlarged fired ware storage area in the area shown on Figure 3.
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6.4 MOBILE EQUIPMENT

Table 6.1 lists existing and proposed mobile equipment to be used on the
Bringelly site.

TABLE 6.1
MOBILE EQUIPMENT
Number
Existing Proposed
Scraper 1 3
Dozer 1 1
Front-end Loader 1 1
Forklifts 3 6
Water Truck - 1
Sweeper = 1
Grader - 1

The scrapers and dozer are used in material extraction, the front-end loader in
material handling, and forklifts in transporting and stacking of fired ware. The
water truck and sweeper are used to suppress dust on haul roads and working
areas and the grader for trimming stockpiles and maintaining haul roads.

6.5 SOLID WASTE DISPOSAL

Similar solid wastes will be produced as per the existing operation (see Section
5.3) except that the total volume of waste to be generated will increase. Brick
batts and some extruded green waste to be used as landfill will be disposed of in
the worked out parts of the quarry to aid rehabilitation procedures. (see Section
6.2.5).

6.6 USE OF EXISTING BUILDINGS

It is proposed to retain the existing buildings on-site in the following capacities.

After successful commissioning of the new facility the existing plant would be
closed and put in a "Standy-by" situation with the exception of the clay
preparation/grinding plant which would be operated on an “as needed" basis to
cover existing roadbase filler needs and breakdown emergencies in other
facilities, including the new plant.

It is envisaged that the residual existing buildings would be used for ancillary
activities such as special shapes forming, finished product warehousing and
warehousing of operating supplies.
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Any plans to re-equip the existing facility to meet future market needs would be
subject to appropriate approvals with a supporting Environmental Impact
Statement at the time.

6.7 VEHICLE MOVEMENTS
6.7.1 Truck Traffic

Section 5.4.1 describes the size and type of truck traffic currently importing and
exporting raw material, stores and products to/from the Bringelly site, and
garaging of vehicles. It is expected that these components will not alter in the
new development.

Changes to vehicle movements as a result of the new development are
described below.

6.7.2 Imported Raw Materials

To continue to provide the variation in fired characteristics of products from the
Bringelly plant as described in Section 5.4.2, material will continue to be
imported from Erskine Park and Prospect.

It is expected that an additional 18,750 tonnes of material will be imported
annually, equally sourced from the Prospect and Erskine Park quarries. This

increase in tonnage will result in an additional 15 truck trips (30 movements) per
week.

As with the existing operation, all deliveries and unloading will be made between
the hours 6:00am and 6:00pm, Monday to Friday and 6:00am to 12 noon
Saturdays. No deliveries will be made on Sundays.

6.7.3 Operating Supplies

Following completion of plant commissioning and the operation of the facility on a
routine basis, the number of vehicle movements delivering operating supplies are
not expected to change from the existing situation of 32 movements/week,
despite the increase in volume output. Delivery hours will remain unchanged
and are the same as presented in Section 6.7.2.

6.7.4 Exported Raw Materials

There will be no increases in raw material volumes leaving the site and hence
movement and destinations for these vehicles will remain unchanged to that
described in Section 5.4.4.

6.7.5 Fired Ware

The increase in fired ware production from 51,500 tonnes/week to 160,000
tonnes/week will result in an increase in fired ware delivery movements from 108
to 356 (average) per week.

A detailed analyses of future destinations of fired ware has been undertaken by
the Company. It is expected that 21% of fired ware traffic will travel south on The
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Northern Road (Camden, Campbelitown, Expressway) 32% east on Bringelly
Road (Sutherland, Sydney City) and 47% north on The Northern Road (Penrith,
Expressway).

All deliveries will be made between 6:00am and 6:00pm Monday to Friday and
6:00am to midday on Saturday. No vehicle loading and deliveries are made on
Sundays.

6.7.6 Summary of Truck and Commercial Vehicle Movements

Table 6.2 summaries existing and expected average weekly truck movements
associated with the Bringelly plant upgrade.

TABLE 6.2
AVERAGE TRUCK AND COMMERCIAL
VEHICLE MOVEMENTS/WEEK

Existing Proposed Increase

Raw Material In 50 80 30
Operating Supplies In 32 32 0
Raw Material Out 48 48 0
Fired Ware Out 108 356 248

238 516 278

As with the existing plant it is estimated that 80% of truck movements occur
between the hours of 6:00am to 12 noon Monday to Saturday. Assuming these
movements are equally distributed over the six days, a peak increase of 8 truck
movements/hour will occur. It is emphasised that there will be no loading or
haulage of material between 12 noon Saturday and 6:00am Monday.

6.7.7 Employee Traffic

The number of employees is expected to increase from 33 to 50 made up of 43
production personnel, 3 managerial staff and 4 sales/office personnel. Assuming
all employees will drive to work and ignoring any car pooling arrangements, and
since only half the number of production personnel are present daily working
under the proposed roster (see Section 6.9), daily employee vehicle movements
will decrease to 56, i.e., a 15% reduction on existing levels. Allowing for visitor
and service vehicles, future maximum daily vehicle movements are estimated at
66.

6.7.8 Truck Destinations

Truck routes and destinations are shown on Figure 8 for the proposed operation.



Photo 5: Panorama of existing plant viewed from above the existing quarry. The new

plant will be located adjacent to the existing buildings on the right of the photo.



Photo 6: View of Greendale Road east from the plant entrance.

Photo 7: View of Greendale Road west from the plant entrance.



6.8 SITE FACILITIES

An existing underutilised brick office occurring on the site will be refurbished to
serve as the office for the new plant.

The existing car park will be resurfaced and remarked to make more effective
use of available space and to provide accommodation for the new employees.
With the exception of 4 day and 3 management staff, employees are engaged on
a roster basis with only approximately half the number of production employees
being at the plant at any one time.

There will be no changes to the workshop/maintenance building.
6.9 EMPLOYEES

Employee levels will rise from 33 to 50. Production personnel will number 43
which will be employed on a four day on, four day off roster basis.

6.10 HOURS OF OPERATION

Proposed hoursof operation are listed below.

Quarry 0600 hours to 1800 hours Monday to Saturday
Production 0600 hours to 1800 hours Monday to Sunday
Material Preparation 0600 hours to 1800 hours Monday to Sunday. In

emergency situations, material preparation could
extend to midnight. If this arises prior notification will
be made to the relevant persons and authorities.

Kiln Continuous

Transport 0600 hours to 1800 hours Monday to Friday
0600 hours to 1200 hours Saturday

There will be no truck haulage on Sundays.

6.11 SERVICES
6.11.1 Water

The Company proposes to extend a water main from the existing line in
Greendale Road to provide water for domestic, fire fighting, and production
purposes. The maximum production water requirement is expected to be
12240kL/year which will be drawn from the new reticulated supply. This is twice
the current production water use. At times when insufficient capacity exists in the
service, water will be stored in a surge tank to supply water supply needs.

Domestic water use will increase from 1360kL/year to 1860kL/year.
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Water requirements for dust suppression are estimated at 5500kL/year,
landscaping 330kL/year, and equipment washing 1650kL/year. Water for these
purposes is expected to be drawn from on-site dams.

6.11.2 Gas

The new plant will consume in the order of 301,248GJ of natural gas per year.
This is a 66% increase on current gas use.

6.11.3 Electricity

Electricity use is expected to rise to 11,200,000kWh per year which is 4 times the
existing on-site power use.

6.11.4 Sewage

The existing septic system will be replaced by an intermittent extended aeration
activated sludge process.

6.11.5 Fuel

Existing LPG storage described in Section 5.8.5 will not be expanded.
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7.0 ENVIRONMENTAL MANAGEMENT PROCEDURES

71 EROSION AND SEDIMENTATION CONTROLS
711 Erosion of Sediment Controls During Plant Construction

Before the commencement of earthworks and building activities on the site of the
new manufacturing plant several measures will be installed to prevent the
movement of sediment into the Thompsons Creek system.

Prior to the construction of the bund walls a small toe drain on the downslope
side of where the bund walls is to be placed will be formed. This drain will
convey runoff to a convenient discharge point where sediment will be retained by
a section of silt fence constructed on a 20m level weir outlet (see Appendix 6).

The toe drain and silt fence will be retained until vegetative stabilisation of the
bund walls is achieved. Following the establishment of the toe drain/silt fence
the screening bund/flood levee system adjacent to Thompsons Creek will be
established using excavated material from the Secondary Sediment Basin 2 (see
Figure 16). This will allow for the early vegetative stabilisation of the bund as
well as providing a storage for settling out any sediment generated by
construction disturbance. The northern section of the bund incorporating a catch
drain on the upslope toe will direct site runoff to Primary Basin 1 and thence to
the Secondary Basin; whilst the southern bund/levee will convey runoff from the
stockpile areas directly to the Secondary Basin.

During the construction of the new manufacturing plant site disturbance will be
kept to the minimum necessary for the building to proceed. The downslope
margins of the site will be controlled by a temporary graded bank which will divert
runoff to the Primary Sediment Basin 3. The regrading of this downslope section
will also be completed as a priority to enable early vegetative stabilisation with
appropriate grass species. Grassed batters which will become a permanent
feature will be constructed at no steeper than 2.5:1 cross slope. Batters
vegetated with trees and shrubs will be constructed no steeper than 2:1 cross
slope.

71.2 Vegetation Clearing

No vegetation clearing will be required for quarry Stage 1. This stage involves
the deepening and expansion of the existing quarry.

A potential adverse impacts from the extension to the existing quarry activity into
Stages 2, 3, and 4 will be the loss of vegetative cover and the consequent
increase in sheet and rill erosion on the exposed soil surfaces. It is important
from a quarry management point of view to limit sediment generation during the
clearing phase. As the rate of sheet and rill erosion is strongly dependent on the
length of exposed slope it will be necessary to limit the amount of vegetation
cleared in advance of the topsoil operation to a practical minimum. Where
practicable, the slope length cleared in advance of the winning of topsoil shall be
restricted to:

(@)  50m for slopes less than 7.5%.
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(b)  25m for slopes greater than or equal to 7.5%.

Where vegetation is cleared and a significant delay is anticipated, i.e., if the time
of exposure is going to be greater than 30 days before topsoil is stripped,
temporary vegetative stabilisation of the exposed surfaces will be employed.

Similarly a margin of 10m will be cleared outside of the quarry stage boundaries.
This zone will reduce the potential for slope instability at the top of the pit batter.
Vegetative stabilisation of this zone will be undertaken using appropriate pasture
species and fertilizer applications.

The large tree species will only be removed by the dozer in the clearing
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operation. These will be disposed of by stacking within the previous cleared -

areas, (e.g., to the eastern side of Stage 2) in windrows constructed on the
contour and sold as firewood. Care will be taken to avoid the inclusion of large
amounts of soil in the windrows. Clearing will be restricted to dryer months to
limit the amount of sediment generated. Understorey vegetation will be removed
with the topsoil.

Any extraneous debris including logs, stumps, rubbish and rocks which may
interfere with the removal of topsoil will be removed as part of the clearing
process.

713 Soil Stripping and Stockpiling

Topsoil will be removed by a dozer or grader and stockpiled within the void of the
preceding stage in a suitable position so as to avoid major internal flow lines. In
some cases this topsoil may be respread immediately on prepared rehabilitation
sections of proceeding stages. This will be encouraged as the viability of any
seed stock within the topsoil will not be diminished. Longer term storage within a
proceeding void area will serve to reduce the wind speed at the stockpile and
hence decrease particle entrainment and the consequent dust nuisance. Where
longer term stockpiling is envisaged, temporary stabilisation will be achieved by
the use of a suitable pasture mix (e.g., Rhodes Grass, Couch and Lucerne at
15kg/hectare dressed with Starter 15 fertilizer at about 200kg/hectare).

To ensure maximum viability of the seed stock, the topsoil will be removed in two
parts. The A1 will be removed to a depth of about 50mm and stored separately.
The lower A1, and A2 will then be removed and stockpiled. Stockpiles will be
constructed with a maximum gradient of 3:1 and will be located as close as
practicable to the anticipated area of reuse.

Where necessary soil conservation measures such as upstream diversion banks
and surface protection (muiching, etc.,) shall be employed to minimize the
generation of sediment.

Every endeavour will be made to keep the soil stockpile period to a minimum.
714 Quarrying Operations

The development of the quarry stages will include measures to mitigate against

the generation of sediment. In the benching operation within the pit it is
proposed to restrict longitudinal grades to less than 10%.



Whilst operation on one bench proceeds, runoff will be diverted around the top of
the active face by use of a catch bank and batter drain system. Active benches
will also be graded transversely so as to retain runoff against the toe of the back
face. See Figure 16 for details of runoff control layout.

Generally velocities in table drains and catch banks will be restricted to less than
2m/s. Where considerable depth of flow occurs and velocities are excessive, it
may be necessary to provide a system of cross drains (on the more permanent
haul roads for example) to restrict velocities.

Additionally, if necessary, hay bale structures will be employed to limit velocities
in table drains.

The effective protection of the quarry workings against excess runoff will revolve
around the early implementation of the water site controls. Section 7.2.1 gives
details of the various controls and their sequence of implementation.

The location of haul roads within each stage will be such as to promote the
effective establishment of runoff controls and make the management of dust
more efficient. Table drains will be employed to manage surface runoff and to
maintain the stability of the road formation. The section of the haul road from the
quarry adjacent Stages 1 and 2 will be a permanent operational feature which
will also incorporate a small diversion channel (see Figure 16). Where
necessary, depending on the area of surface catchment, sub-tended cross
drainage will be employed to feed to the diversion channel. This drainage will be
constructed of 375mm diameter "Z" class RCP with headwalls and on a minimum
grade of 1%.

7.1.5 Site Management

The generation of dust and consequently sediment around the existing plant will
be mitigated by the sealing of storage areas. In addition, it will be possible to
divert runoff and general surface runoff through either the primary sedimentation
basin located to the northwest of the existing plant or through the primary basins
to the southeast (see Figure 16 for details of basin location).

Surface runoff from the new plant and storage areas will be directed to the
southeast basins via a large diversion channel occurring roughly parallel to the
creek on the inside of the bund wall. Final sedimentation treatment will be
afforded in both cases by larger basins with significantly longer detention times.

7.1.6 Maintenance and Rehabilitation of Sediment and Erosion
Control Works

Surface cover vegetation, e.g., pasture growth on cleared margins will need to be
maintained by annual application of fertilizer and additional sowing if necessary,
depending on the state of cover. Watering by the site tanker may also be
necessary during dry periods to obtain successful establishment and persistence
of the vegetative cover.

Regular mowing of waterways and diversion channels will be undertaken to
ensure a low compact sward with good erosion resistance. Similarly, it may be
necessary during dry times to water these structures to maintain a competent
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. 68

vegetative cover. Water for irrigation will be drawn from the existing farm dam
upstream of the site and not drawn from saline collection dams.

Sediment control structures i.e., hay bale silt traps and sedimentation basins will
be maintained on a regular basis to ensure both structural stability and efficiency
of operation. Hay bale structures may need to be rebuilt on desilting and new
filter fabric installed. Sediment basins will be desilted when the sediment storage

volume is full. See below for details of a typical sedimentation basin
configuration.

TYPICAL ARRANGEMENT OF PRIMARY
SEDIMENTATION BASIN

Emergency Bywash TWL Settiing depth 0.6m minimum
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(Length / Width ratio should be at least 2)

Development and final design of sediment control structures will conform to the
Technical Handbook No. 2, "Urban Erosion and Sediment Control Handbook" of
the Soil Conservation Service of New South Wales and the relevant
requirements of the State Pollution Control Commission for industrial sites.

Desilting of the primary sedimentation structures will be achieved by taking the
basin out of service temporarily. Runoff will by-pass the primary basins whilst
desilting of the sediment volume is undertaken. The basins will be desilted by
the use of a long reach excavator with an appropriate silt scoop bucket fitted.
Prior to desilting the water content of the silt will be reduced by pumping from an
appropriately filtered sump. This can either be a permanent basin feature or a
lightweight transportable sump designed for the purpose.

Care will be exercised in the disposal of the decanted liquid and the silt. The

decanted water will be directed to the larger sedimentation basins whilst the silt
will be placed in the worked out pit as part of rehabilitation procedures.

7.2 WATER MANAGEMENT

The objectives of the water management plan are:

1. To prevent clean surface runoff flowing over disturbed areas.



2. To control and treat sedment-laden runoff, ensuring that there is no
increase in downstream sedimentation as a consequence of the
upgrading proposal.

3. To control and treat saline quarry water ensuring that there is no adverse
impacts on downstream water quality. Saline water will be used for dust
suppression within an enclosed system and not for irrigation.

4. To ensure that there is no uncontrolled runoff from the raw material
stockpile area.

B To provide adequately designed runoff controls and water storages such
that all runoff is conveyed at non-erosive velocities and adequate settling
time is provided for sediment-laden runoff.

6. To ensure that sufficient water storage is provided on-site to fulfil water
requirements for dust control and other purposes.

7.2.1 Staged Site Controls

The management and diversion of clean water away from the active quarry area
and exposed soil surfaces will be the most important aspect of erosion control
and site water management. The staging of runoff controls is organised to
achieve these ends and is such that controls will be established and vegetatively
stabilised prior to a new stage of quarrying being undertaken. See Figure 16 for
details of the staged water management and Appendix 6 for details of design
criteria.

Stage 1 - Controls

This involves the consolidation of existing features and the establishment of
others which will be added to as the later stages of the quarry subsequently
develop. Details of Stage 1 Controls are as follows:

* Primary sediment basin on 0.7ML will be established to the northwest of
the existing plant. Roof and surface runoff will be directed to this basin
from the existing plant.

Existing sediment basins to the southeast will be interconnected to work
as primary basins for settlement of material pumped out from the quarry
floor.

* A larger basin (secondary settlement) to the southeast will be established
downstream of existing basins; excavated material will then be used in the
construction of the bund along Thompsons Creek. The bund will extend to
about RL89m to ensure all stockpile runoff is directed to the large basin.

Diversion drain bank upslope from Stage 1 quarry will be established to
direct incidental runoff from the crest of the hill around to the existing large
dam, (450mm diameter corrugated metal batter drain is indicated).

Catch bank will be constructed to command the existing plant and
proposed manufacturing areas. This bank will also form part of the
screening bund adjacent to the creek.
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* Screening bunds will be established; the bund adjacent to the product
storage area will be graded towards the south and will be constructed with
a catch drain on the upslope toe.

Storage on a tributary to Bardwell Gully will be constructed to provide
secondary settlement for runoff from the existing plant. This tributary is
not a presribed stream at this location.

& Basin and pump line from quarry Stage 1.

Stage 2 - Controls

Prior to the initiation of clearing and topsoil stripping on the Stage 2 quarry area,
a diversion bank and storage will be established to contain the incident runoff
from the saddle area to the south, (see Appendix 6).

The diversion bank will be designed and constructed to a 1:20 year average
recurrence interval standard at a longitudinal grade of 0.5% (a channel width of
1.5m with a bank height of 0.7m is indicated).

The storage will have a top water level of RL 98.5m with a volume of about
1.2ML. The primary outlet to this dam will be a pipe spillway designed to
accommodate a 1:10 year average recurrence interval flow, (a 450mm diameter
corrugated metal pipe at a minimum grade of 1% is indicated). The pipe spillway
will discharge to the corrugated batter drain of the haul road (see Stage 1
controls) and thence to the existing large dam.

An emergency bywash to convey flows in excess of the 1:10 year average
recurrence interval flood will be constructed to discharge into the Stage 2 pit area
and thence to the Stage 1 pit basin (Pit Basin 1).

During Stage 2 the water management basin will be enlarged to act as a further
runoff control capable of storing flows from the 1:100 year average recurrence
interval storm (a 1ML storage is indicated).

Stage 3 - Controls

As for Stage 2, the Stage 3 diversion banks and storage will be established and
stabilised prior to the commencement of the clearing and topsoil stripping
operation.

The storage will have a top water level of RL 98.5m. A primary outlet channel
capable of carrying flows up to the 1:20 year average recurrence interval will be
constructed. This grassed channel will convey these flows at a maximum grade
of 4% through the proposed Stage 4 area to the watercourse in the Bardwell
Gully tributary. An emergency bywash set 200mm higher than the primary outlet
will direct major flows to the quarry floor (Pit Basin 2) and thence to the pit basin
in the Stage 1 void. The use of a concrete or rock flume may be necessary to
protect the bywash from scour in which case it will also be necessary to
incorporate a stilling basin to safely dissipate excess kinetic energy at the base
of the flume.
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Stage 4 - Controls

Prior to the initiation of Stage 4 the outlet channel from the Stage 3 storage will
be redirected so as to skirt the western edge of the Stage 4 area. The channel
will discharge into a constructed grassed waterway which will finally discharge
into the Bardwell Gully tributary further to the north. A width of 10m with a bank
height of 0.5m is indicated for the grassed waterway.

The location of discharge channels from the Stage 2 and Stage 3 dams will
depend upon the shape of the final landform. During the quarrying operation
within Stage 2, it may be possible to direct the emergency bywash along one of
the benches. Where necessary, drops will be negotiated by the use of a
corrugated batter drain.

7.2.2 Water Return System

Runoff from disturbed areas will be managed in a closed system and will be
either used for dust suppression or evaporation. The water management basin
to be located in the Stage 1 void will provide an opportunity for the management
of dust suppression water. It is proposed to install a pump and pipework to
remove water from the basin and discharge to the primary sedimentation dams at
the east of the site.

Similarly by the use of an interconnected pumping line from the large secondary
storage the flow can be reversed and directed back to the pit for use in dust
suppression in dry times.

By directing all pit runoff water to a common management basin the water quality
of discharges from the pit and raw material stockpiles will be effectively
managed.

During dry times, dust suppression water used on haul roads and stockpiles will
be largely evaporated leading to a potential overall concentration of salt in the
long term on the ground surface. The first flush resulting from subsequent heavy
rainfall will be potentially quite saline. The large secondary storage will be drawn
down during dry times to allow sufficient volume to store the anticipated first flush
thereby avoiding saline discharges to Thompsons Creek. The stored water after
sufficient mixing time will then be returned to the pit for further dust suppression.
During prolonged wet periods, resulting in both these storages being full, salinity
levels will be sufficiently diluted to allow runoff to be discharged to Thompsons
Creek. All discharges will comply with State Pollution Control Comission licence
conditions and be of an acceptable salinity level.

73 SOLID WASTE DISPOSAL
7.3.1 Overburden and Interburden

Material unsuitable for the manufacture of bricks and pavers, e.g., sandstone and
sandy laminites, is found interbedded with the usable resource material. These
interburden units will be progressively stripped by the dozers and scrapers and
deposited in worked out sections of the quarry as backfil. As the Stage 1
workings are located in the existing quarry there will be no need to stockpile
overburden/interburden material avoiding the problems associated with
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secondary handling of material. All waste material will be emplaced in the quarry
void.

7.3.2 Brickbatts and Production Waste

As discussed in Section 5.3, 6.5, and 6.2.5, solid wastes such as brick batts
and some extruded green waste are used on site as landfill. Where possible,
extruded green waste is reused in the manufacturing process. However, where
contaminated with floor wastes and/or fired ware, this material is used as landfill
aiding site rehabilitation.

7.3.3 Other Waste

Other wastes include multi-wall paper sacks, lunchroom waste, broken pallet
timber and steel fabrication waste. As discussed in Sections 5.3 and 6.5 this
material will be removed by waste contractors.

74 AIR QUALITY CONTROLS
7.4.1 Dust

Dust control measures are designed to; restrict dust levels to below those that
cause inconvenience to employees and surrounding residences, to not reduce
air quality, and to prevent damage to vegetation.

Potential sources of dust are the open quarry void, unsealed haul roads

traversed by heavy equipment, e.g., scrapers, front-end loader, stockpiles, plant
operations, and stack emissions.

Air quality will be protected by preventing or minimising the quantity of dust
produced at these potential generation points.

The quarry plan ensures that areas of disturbance are kept to a minimum and
worked areas rehabilitated as soon as practicable. A maximum of 4 hectares will
be exposed at any one time and most of the workings will be below ground level
shielding the quarry from prevailing winds.

Haul roads and trafficked areas in the quarry will be regularly watered during dry
periods at an application rate of 1.5L/m2/day. The detailed air quality impact
assessment report presented in Appendix 3 assumes haul road watering at this
rate.

The dust modelling presented in Appendix 3 found that watering of raw material
stockpiles would not be necessary to meet air quality goals. The raw material
stockpiles are located on a flat plain well below the level of surrounding terrain
and in part protected by surrounding topography. Enclosure of the primary
crusher and conveyor to the plant will be undertaken to minimise dust emissions
from these sources.

All potentially dusty plant operations are conducted in enclosed buildings. The
introduction of water at early stages in the process ensures that dust does not
cause inconvenience to workers and there are no impacts on surrounding
residences. Emissions to the atmosphere from the dryer and kiln are made by a
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1.5m diameter, 17.5m high stack after passing through a Hellmich/Applied
200mm3 dry scrubber and EVG exhaust fan. The air quality impact assessment
report presented in Appendix 3 has shown that these controls prevent impacts
from particulates.

All areas within the plant; the product stockpile area, and areas traversed by
forklifts will be sealed to prevent dust emissions and regularly swept to prevent
dust build up. The car park will be sealed together with the access road, and
extensive bunding and landscaping will reduce visual dust impacts.

7.4.2 Stack Emissions

All stack emissions will pass through a Hellmich/Applied Dry Scrubber of 200m3
capacity prior to exhaustion of the atmosphere via an ACE 17.5m high stack.
Detailed modelling of stack emissions of SO2, S0O3, NOx, HCl, HF, and
particulates (see Appendix 3) has shown that there will be negligible impacts on
air quality.

75 NOISE CONTROL MEASURES

The results of a detailed noise impact study of the proposed plant upgrading is
presented in Appendix 4.

All mobile equipment external to the buildings will be fitted with standard
silencers appropriate for the equipment. The silencer will be kept in good order
to ensure minimal noise disturbance.

To attenuate noise from the primary crusher and mobile equipment used in both
the manufacturing and quarrying operations, the crusher will be enclosed and a
bund wall constructed adjacent to the plant and stockpile areas as shown on
Figure 16. The bund will be an earth wall up to 6m in height. The wall will be
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