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SUMMARY




1.0 SUMMARY

1.1 OUTLINE OF OBJECTIVES AND THE PROPOSAL

This environmental Impact statement has been prepared for Hunter Valley
Mining Corporation Pty Limited by Resource Planning to accompany a
Development Application to Port Stephens Shire Council for approval to
extract and process hard rock aggregate.

The location of the proposed development is part Portion 38 and 56, Parish
of Seaham, County of Durham and 1s shown on Figure 1. The land 1is
freehold and owned by Hunter Valley Mining Corporation Pty Limited.

The Company proposes to quarry rhyodacite from a low ridge flanking the
eastern slopes of Brandy Hill and to process the stone in an adjacent
plant. Initially up to 100,000 tonnes of material will be extracted annually
rising to about 400,000 in 10-15 years. Reserves are sufficient for a
long-term operation of at least 30 years.

The stone will be drilled and blasted, and transported to the plant by a
front-end loader and off-road haulage trucks. Processing will 1involve
crushing and screening the quarried stone to produce a range of different
sized aggregates to meet required specifications. The crushed aggregate
will be transported by truck to market centres throughout the region.

The Company proposes to apply efficient environmental management
procedures to produce a wide range of aggregates to meet the growing
demand for materials in the region.

All operations will be conducted in accordance with the requirements of
State and local authorities.

1.2 IMPORTANCE AND SIGNIFICANCE OF THE PROPOSED DEVELOPMENT

A detailed appraisal of alternative sites and sources of materials (Section
4.2 and 4.3) combined with a consideration of the planning, economic,
environmental and social constraints (Section 4.4 and 4.5) has resulted in
the identification of the Brandy Hill site as the optimum location for the
siting of a hard rock quarry.

The deposit has been identified as a suitable geological unit by the New
South Wales Department of Mineral Resources, and detailed drilling and
testing has shown the material to be highly suitable for a complete range
of quarry products including concrete, asphalt, and decorative stone.

There is little overburden and reserves are high; capable of supplying the
long term requirements of the lower Hunter Region for aggregate materials.

The deposit can be worked economically, 1s close to potential markets, and
is serviced by main sealed roads. It occurs within a sparsely settled area
where a quarry can be sited with minimal impact on the environment, and
has appropriate land zoning.



The Brandy Hill deposit is considered by Hunter Valley Mining Corporation
Pty Limited as an important source of high quality aggregate materials to
meet the expected demand in the lower Hunter Region for the next 30 years.
The Hunter Region is expected to continue to grow and require high volumes
of concrete and asphalt for major domestic, commercial, and industrial
developments as well as infrastructure needs, eg., roads and services.

Should the extractive operation not proceed, then it is expected that an
alternative hard rock deposit will need to be developed to meet the
projected demand for materials in the region.

The Brandy Hill deposit represents the optimum deposit of quality aggregate
material for the lower Hunter Region that can be worked with minimal
impact on the environment. To cart materials from more distant sources
results in higher transport costs which are passed on to the general public
through increased charges for materials. It should be remembered that the
more distant the source, the longer the haulage distance and the higher
the impacts on roads and road users.

To keep the cost of raw materials to a minimum, a major factor In
minimising home construction costs, the Company has sought access to the
Brandy Hill site.

1.3 DESCRIPTION OF THE PROPOSED DEVELOPMENT

Hunter Valley Mining Corporation Pty Limited proposes to extract hard rock
aggregate for concrete, asphalt, decorative stone, and roadbase from an
area of about 16 hectares on a low ridge flanking the eastern slopes of
Brandy Hill, as shown on Figures 9 and 10.

Stone will be drilled and blasted and hauled by a front-end loader and
off-road haulage truck to an adjacent processing plant where the material
will be crushed and screened to produce different sized aggregates to meet
required specifications.

It is proposed to extract about 100,000 tonnes annually increasing to about
400,000 tonnes per year in 10 to 15 vears in response to market demands.

An access road will be constructed to connect with Seaham Road or the’
nearby estate road and all products will be hauled by truck on main roads
servicing the area.

On-site facilities will include an office, a Iunchroom complex housing
shower and toilet facilities, and a maintenance/store building for the
repair of plant and equipment. A weighbridge will be sited near the access
road adjoining the office.

Domestic water will be derived from tanks and process water from dams.
Electricitv will be obtained from normal reticulation services.

All domestic waste water will be disposed of by a septic system and
process water and runoff from the quarry and plant will be treated in
sedimentation dams.
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Operations will be conducted during daylight hours bam to 6pm Monday to
Saturday and will provide permanent .full-time employment for up to 11
persons together with up to 10 subcontractor positions.

The Company will apply the optimum environmental management procedures
in the extraction and processing operations and will carry out 1ts
activities in accordance with the requirements of State and local
authorities.

1.4 ENVIRONMENTAL MANAGEMENT PRO(fE{URES
1.4.1 Water Management

% Upslope runoff will be diverted away from areas disturbed by
quarrying operations through a series of diversion banks.

* To prevent soil erosion it is proposed to limit the area stripped
ahead of the quarrying activities to a minimum. Heavy traffic
will be confined to constructed roads and will not unnecessarily
traverse undisturbed areas ahead of the face.

* The access road will be provided with adequate drainage
channels, causeways, and creek crossings.

* Runoff from the quarry and working areas will be collected by
a system of channels and directed to sedimentation dams for
clarification. Following settlement, the water will be used for
dust suppression or discharged to the natural drainage system
downstream of the site during high flow periods. There will be
no dry weather discharge.

* Runoff from the workshop and maintenance area will pass
through an oil and grit arrestor prior to discharge to the

sedimentation dam.
* QOperator facilities will be provided with a septic system
designed to the requirements of authorities.
1.4.2 Dust Controls
* Air quality will be protected by preventing or minimising the
quantity of dust produced at potential site generation points.

“ The access road and work areas will be regularly maintained
and watered.

* The access road will be sealed within a period of 5 years.

% Exhausts from vehicles using the access road will be diverted
away from the ground to prevent dust generation.



The rig used fcr drilling blast holes will be fitted with dust
collection equipment to minimise dust emiIssions.

* Blasting will not be undertaken during streng wind periods
when the potential exists for dust to be conveyed towards
residential areas.

* The process plant will be provided with automatic dust
suppression equipment such as ring spravs and all equipment
will be kept in good condition and regularly maintained.

13 Noise and Vibration Control

* All access and haul roads will be maintained in good condition
and constructed with grades of less than 15 per cent. The
gentle grades will minimise engine noise generatec by the laden
trucks and by maintaining roads In good condition, noise
normally associated with empty trucks will be red:ced.

% Trucks will not transport materials from the site to markets in
convoy and will be normal roadworthy highway vehicles. All
mobile equipment will be fitted with noise reduction equipment
on exhausts and shielding around motors to ensure noise levels
are not excessive.

* Blasting will be carried out during daylight hours normally
between 1pm and 5pm, during suitable weather conditions.
Blasting will not be carried out when strong winds are blowing
in the direction of residences, or when there 1is litely to be
temperature inversions in the area. Prevailing meteorological
conditions will be checked before blasting.

* The operation will be required to be licenced with the State
Pollution Control Commission who set [Ilimits on blasting
overpressure levels and ground vibrations.

1.4.4 Screening

The quarry and plant site will be located on a low eastern limb of Brandy
Hill and will be naturally well shielded from areas to the south. The
quarry operations will not intrude on the skyline of the hill and generally
passing motorists on Seaham Road will not be aware of a quarrying
operation.

1.4.5 Rehabilitation

Where practicable, progressive restoration of completely worked out benches
will be carried out by spreading overburden on benches to a suitable
planting depth with a covering of topsoil. The areas will be hydroseeded
using indigenous tree and shrub species. Figures 12 and 13 illustrate this

E---H------_-



concept which has been used successfully in a similar quarry in Victoria
(Earle, 1982)

At the completion of quarrying operations all benches above normal ground

level will be rehabilitated in the same manner and areas excavated below
normal ground surface will fill with water. Plant and equipment will be
removed and sedimentation dams filled, graded and contoured. In areas
outside the quarry benches, rehabilitation will be carried out using
hydroseeding methods or direct planting depending on the selected final
land use.

1.4.6 Controls on Operations

* The operation will be subject to compliance with conditions
imposed by Port Stephens Shire Council and licenced with the
State Pollution Control Commission.

* Regular inspections are made by 1inspectors from the Department
of Industrial Relations and Council to ensure compliance with
safety regulations and Iimposed conditions.

1.4.7 Environmental Monitoring

* In conjunction with the high standards incorporated into the
design of the project, the Company will carry out regular
monitoring of water quality, noise, and vibration.

1.5 ASSESSMENT OF ENVIRONMENTAL IMPACTS

A. NATURAL PHYSICAL IMPACTS

Topography and Slopes: The proposed development will alter the slopes on
the lower eastern limb of Brandy Hill. The slopes will be replaced by a
benched or stepped slope which will be progressively rehabilitated as
extraction proceeds.

Geology: The main alteration to the geology of the site is the removal of
part of the rhyodacite outcrop on the lower eastern slopes of Brandy Hill.

The extraction and processing of hard rock on this site will make a
significant contribution to the supply of high quality aggregate to
construction projects throughout the lower Hunter valley for the next 20 to
30 years.

Soils and Soil Erosion: The construction of diversion banks and
sedimentation dams described in Sections 6.15.2 and 6.15.3 will restrict
overland flows and the Incidence of sheet wash. These measures, together
with restricting the area cleared at any one time and confining traffic to
constructed roads and designated work areas, will minimise Impacts on soil



erosion.

It :s expected that disturbed areas mayv be subject to some erosion before
plantings become established. These areas will be quickly repaired as part
of site management procedures.

Drainage: The existing flow directions of stream courses and gra@iciits
will be maintained. Flows in the small tributory flowing from the southern
side of the ridgeline wil! be rzgulated by dams but this is not expected to
adversely affect stream flows to water users downstream. All runoff from
activities will be confined within the one catchment and there will be no
alteration to the hydrology of Deadman's Creek on the northern side of the
ridgeline.

Flooding: The site 1s well above known flood heights and there will be ro
impact from flooding.

Groundwater: The proposed operations will partly modiiy groundwater flows
in the jointed volcanic and sandstone units within 200m of the immediate
site area. However, there are no users of groundwater in this area and the
alterations will not be sufficient to affect vegetation communities.

Water Quality: Sedimentation dams con:structed downstream of all disturbed
areas will ensure that the contribution of suspended solids to downstream
flows will be minimal. The retention of runoff from disturbed areas 1In
sedimentation dams allows settlement of suspended solids and reuse of
excess water for dust suppression.

There will be no dry weather discharges from settlement dams; discharges
will only be necessary during periods of heavy oi. prolonged rainfall when
the level of suspended solids carried naturally by streams is higher and
the contribution from sedimentation dams will not be significant.

Air Quality: The potential for any airborne dust being carried towards the
nearest residences to the site is ninimal. There are no residences north of
the site to be affected by dust and the nearest residences west, east and
south of the site are no closer than lkm to the quarry and plant site. The
densely vegetated ridge lines and wide undisturbed zone aroun: the site
will provide a '"buffer'" to residences and land uses around the site.

Vegetation: The proposed development will result in the loss of vegetation
occurring on the quarry and plant site.

The main alliance to be affected will be the Eucalyptus crebra-Fucalyptus
maculata Open-forest. About 16ha of this forest will be disturbed together
with about 0.5ha of the Eucalyptus crebra Tall Open-forest.

These forests are widespread throughout the area to the northeast and west
of the site and throughout the Hunter Valley and the disturbance of this
area represents a small percentage of the total vegetation cover in the
region.

Wildlife: The proposed development will result in the loss of wildlife
habitat through the clearing of about 16 hectares of native forest.

Provided surrounding forests have sufficient habitat capacity, some




displaced individuals will relocate in these areas. Overall some loss of
individuals could be expected through reduction of the total hahbitat area,
but no species extinctions are likely.

Impacts will be reduced by staged clearing and progressive rehabilitation
programmes and Impacts on wildlife are rated as low.

Visual Impact: The proposed quarry and plant site are shielded from
Seaham Road by a small east-west ridgeline and natural vegetation stands.

The quarry is located on a low ridgeline that does not Intrude into the
skyline. As the quarry benches move further up the ridge however, the
higher benches (about 70m AHD) will become visible above the trees from
eastern parts of Seaham Road.

However, the quarry will be in mid ground and the main vegetated skyline
will form a background and will remain undisturbed. While motorist
travelling west along Seaham Road will have glimpses of the upper bench
levels, the overall visual impact is rated as low to moderate. Some dust
may be visible to motorists and residences on occasions particularly from
the access road. But this visual impact will be significantly reduced when
the access road is sealed within a five year period.

B. MAN-MADE PHYSICAL IMPACTS

Aboriginal Pre-history and Historical Sites: The proposed development will
have no impact on aboriginal relics, sites, or historical features.

Landuse: The proposed development will have no impact on agricultural or
residential land uses in the area. A significant buffer zone has been
provided around the quarry and plant site and this will ensure that the
new L0 hectare rurall/residential subdivision provided west of the site will
be unaffected by the quarrying operations.

The villages of Seaham, Wallalong, and Woodville are some considerable
distance from the site (see Section 5.12) and will be unaffected by the
guarry activities.

Land Zoning: No alteration of existing zoning (Non-Urban AJ) will be
necessary to permit the proposed development.

Planning: The proposed development will have no I1mpact on the future
development of surrounding land for subdivision development in accordance
with the 40 hectare minimum subdivision provided for by the present
zoning. The site Is on the periphery of areas identified as having scenic
and conservation value and impacts on these areas will be low.

The proposed quarry site will be located in an area identified by the New
South Wales Department of Mineral Resources as an Important hard rock
aggregate site and 1its development will be in accordance with the
recommendations of the rural lands study (Port Stephens Shire Council 1983)
to protect these resources.




Public Ut:lities: The site can be readily serviced by power and telephone
from existing reticulation services without incoi venience to power and
telephone users in the district. There will be insignificant impact on the
present capacity of these services.

Roads: It is expected that there will be =n average of 17 trucks daily

leaving the site rising to 67 at full production. About 75 per cent of daily
truck movements will be to the east to Raymond Terrace.

On this basis, the number of trucks travelling east will average between 13
and 50, while to the west, numbers will average between 4 and 17 daily
over the life of the quarrying operation.

Since only main roads, and one upgraded shire road will be used bv
trucks, impacts on roads will be low.

The upgrading proposals and main road use will ensure that impacts on
residences adjoining the road and other road users will also be low.

The expected truck levels will result in an increase of about 2.1 per cent
on current traffic levels on Seaham Road and significantly less on other
main roads in the region.

Since normal traffic levels are increasing annually at a rate of between 3
and 4 per annum, the relatively proportion of quarry traffic will remain
relatively constant at about 2 to 4 per cent of total traffic levels and
impacts are rated as low to moderate.

Health and Safety: The quarry and buffer zone will be fenced to deter
people entering the site and trucks will travel on the access road and
public routes within the speed limit and give due consideration to local
residents and road users. All drivers will be instructed to drive with a
high regard to the amenity of the area and the concerns o: local residents.

Energy Resources: The proposed quarry and plant sites are not underlain
by coal and hence there will be no sterilisation of energy resources.

The plant and facilities on the site will consume between 600 and 800kW of
electrical power including workshop, office, weighbridge, and Zunchrogg
facilities. This equates with a primarv energy use of about 2.0 x 10
Joules and 1is negligible In comparison with the expected tctal New South
Wales. use of energy predicted for the ncn-.uietallic mineral industry of 42.3
x 1077 joules in 1982-83. (Department of National Development 1978).

It is expected that mobile equipment on site will consume about 200,000
litres of diesel fuel annually and haulage trucks 230,000 litres per yeay,
This consumption of fuel equates with a primary energy use of 8.8 x 10°°
Joules, a negligible amount in comparison with the total use of energy
predicted for the non-metallic mineral industry in 1982-83.

Noise: Noise levels from the quarrying and processing operations are not
expected to exceed existing background levels at all existing or known
proposed residences around the site.

Expected noise levels at residences along the truck transport routes will
ranged from 96dB(A) at 10m, 89dB(A) at 25m, 82dB(A) at 50m, 75.5dB(A) at



100m, to 69dB(A) at 200m from the road. The reduction In noise levels from
trees or buildings have not been included and these peak noise levels are
of a very short duration during the passing of the truck.

Since main roads and one upgraded shire road are to be used, these peak
levels would be similar to noise levels currently being experienced at these
residences from existing traffic. It is expected that the small increase 1n
traffic on these main roads will not significantly affect noise levels
currently experienced (refer to high L and Leq levels at sites N2 and N3,
Section 5.16). For a small number of residences along Wighton Street, noise
levels from the increased traffic will be more significant, but will only be
short duration peak levels as the truck passes.

Blasting: The New South Wales Department of Industrial Relations (Mines
Inspection Branch) and the State Pollution Control Commission impose limits
on overpressure levels (noise) and groundborne vibration from blasting.
Limits currently being set by these authorities range from 115 to 120dB
(lin) for overpressure and 7 to 10 mml/s peak particle velocity for
vibration. These levels are well below SAA Explosives Code Australian
Standard 2187, Part 2 - 1979 maximum recommended Iimit of 20 mml/s peak
particle velocity for structurally sound buildings.

Blasts will be designed to maximise fragmentation of the rock and minimise
overpressure and vibration. The use of suitable blasting patterns and
delay detonators initiated electrically will ensure that overpressure and
vibration levels are kept to a minimum.

The results show that by Ilimiting the number of blast holes per delay
detonator to 3, vibration levels at 1,000m will be approximately 10 mm/s
peak particle velocity.

Since the nearest existing or known planned residence 1is approximately
1,500m from the site, levels specified by authorities will not be exceeded.

Residents in Seaham may detect noise from the blasting operations in the
background, but these noise levels will not be intrusive and in most cases
would be similar to or less than background noise levels.

C. SOCIAL AND ECONOMIC IMPACTS

Employment: Initially, the employment level is expected to be 9 persons
probably all of whom would be local except the plant manager.

At full production, the on-site employment level would rise to a maximum of
11 persons with the engagement of two additional on-site haulage truck
drivers. In addition, up to 10 subcontractor positions would result from the
operation.

Induced employment could be as high as 15 positions mainly concentrated in
the finance and business services, communications, wholesale and retail
trades, building trades and recreation and entertainment industries. Also
under indirect employment can be classed the employment opportunities



created by contractors employed In the construction stage.

Income Effects: The average salary for the direct emplovees 1s anticipated
as being between $380 and $420 a week. At production stage, with an
employment level of 11 this represents an average annual wage bill of
between $220,000 and $300,000. The short-term economic impact will be
derived from the creation of new sources of Income as employment 1Is
procured from the local labour market ard it is expected that the majority
of the direct and a large part of the Iindirect income effect will be in the
local area or region. In the first vear the income generated could be as
large as $500,000 consisting of wages and salaries of direct and indirect
employees.

It is expected that the long term income effects of employment and capital
outlay could be conservatively estimated to be in the order of $9.58 million
(discounted to present value) over the projected life of the quarry ignoring
taxes paid.

Population, Housing and Employment: This area 1s one of growth and it Is
expected that housing and construction generally will exhibit an upward
trend. The provision of raw materials to enable this anticipated growth,
and the potential job opportunities created by this development, could
greatly assist development without placing any large burden on existing
resources. As 1t 1s expected that much of the direct employment would be
provided locally there 1s sufficient excess capacity in temporary accommod-
ation facilities to cope with transitional problems.

The direct effect on population from the provisicn of employment
opportunities would be minor as much of the labour will be drawn from the
local area. The indirect effect will be to encourage additional employment
opportunities. The level of unemployment among the young in Port Stephens
Shire 1is a continuing problem which can only be alleviated by the
provision of employment opportunities.

With the growth 1n population and subsequent expansion of housing this
area provides an expanding market for the proposed development. Thus the
extraction of quarry materials would accentuate, and also service, any
additional expansion.
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2.0 INTRODUCTION

o OBJECTIVES OF THE PROPOSAL

This environmental impact statement has been prepar=d for Hunter Valley Mining
Corporation Pty Limited by Resource Planning tc accompany a Development
Application to Port Stephens Shire Council for approval to extract and process
hard rock aggregate.

=

The location of the proposed develepment is part Portion 38 and 56, Parish o
Seaham, County of Durham and is shown on Figure 1. The land is freehold an
owned by Hunter Valley Mining Corporation Pty Limited.

Qu

The Company proposes to quarry rhyodacite from a low ridge flanking the eastern
slopes of Brandy Hill and to process the stone in an adjacent plant. Initially
up to 100,000 tonnes of material will be extracted annually rising to about
400,000 in 10-15 years. Reserves are sufficient for a long-term operation of at
least 30 years.

The stone will be drilled and blastad, and transported to the plant by a
front-end loader and off-road haulage trucks. Processing will involve crushing
and screening the quarried stone to produce a range of different sized
aggregates to meet required specifications. The crushed aggregate will be
transported by truck to market centres throughout the region.

The Company proposes to apply efficient environmental management procedures to
produce a wide range of aggregates to meet the growing demand for materia’s in
the region.

All operations will be conducted in accordance with the requirements of Stais
and local authorities.

Z.2 LAYOUT OF THE IMPACT STATEMENT

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 for the reader the layout adopted for
the impact statement.

SECTION 1.0 SUMMARY

Section 1 is a summary of the findings of the environmental
investigations.
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SECTION 2.0 INTRODUCTION

The introduction presents the objectives and brief outline of the
proposed development as reguired in Clause 34k of the Regulations. It
also outlines the layout of the statement, the consultation process,
and authorities consulted.

SECTION 3.0 JUSTIFICATION FOR THE PROPOSED DEVELOPMENT

This section describes the different types of aggregates required to
meet specifications, the present sources, demand and production, and
the projected future demand for these materials. The section describes
the need for the proposed development based on these existing and
projected demands, and environmental, economic, and social consider-
ations; in accordance with Clause 34f of the Regulations.

SECTION 4.0 REVIEW OF ALTERNATIVES

This section describes the alternatives to the proposed development as
required under Clauses 34h and 34i of the Regulations. The alternat-
ives considered are alternative materials and sources, and the
alternative of not proceeding with the proposed development.

SECTION 5.0 DESCRIPTION OF THE EXISTING ENVIRONMENT

Base-line investigations were carried out to establish the character-
istics of the existing environment of the site and its surrounds. This
information was used in the design of the quarry and the environmental
management procedures and 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 considered in the proposal. (Clause 34c of the Regulations).

Supporting data are found in the accompanying appendices.

SECTION 6.0 THE PROPOSED DEVELOPMENT AND ENVIRONMENTAL MANAGEMENT
PROCEDURES

This section is divided into two basic parts. Part A provides full
details of the proposed development including the quarry design,

blasting procedures, extraction rate, plant components, operator
facilities, working hours, infrastructure and workforce. (Clause 34a
of the Regulations). Part B describes the environmental management

procedures to be built into the design to protect or mitigate adverse
impacts on the environment of the site as required in Clause 34g of
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the Regulations. These include measures for the control of dust,
noise, and vibration, protection of water dquality and visual amenity.
SECTION 7.0 ASSESSMENT OF ENVIRONMENTAL IMPACTS
This section examines the effectiveness of the measures outlined in

Section 6.0 to protect the environment and provides an assessment of
the residual environmental effects. Both adverse and beneficial
effects are described in accordance with Clause 34d ana 34e of the
Regulations. The reader should note that Sections 2.0 t¢ 6.0 provide
the basic data to be considered in the assessment of impacts.

B DISCUSSIONS WITH AUTHORITIES

During preparation of tle statement discussicns were held with, and information
obtained from a number of State and local authorities.

’

In accordance with the requirements of the Environmental Planning and Assessment
Act (1979) and Regulations (1980), the New South Wales Department of Environment
and Planning was consulted as to the required form and content cf the statement
and their guidelines, presented in Appendix 1, followed in preparing the
document.

Listed below are State and local Authorities who provided information used in
the preparation of the environmental impact statement and their assistance 1is
gratefully acknowledged.

Commonwealth

Bureau of Statistics
Bureau of Meteorology

State
Department of Planning and Environment
State Pollution Control Commission
Department of Mineral Resources
Department of L:nds
Department of Main Roads
National Parks and Wildlife Service
Soil Conservation Service

Local

Port Stephens Shirs Council
Shortland County Council
Hunter District Water Eoard
Awabakal Co-operative

Environmental investigations were conducted by a team of specialist consultants.
Details of each team members qualifications and role in the preparation of the
statement are given in Appendix 2.
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3.0 JUSTIFICATION FOR THE PROPOSED DEVELOPMENT

3.1 SPECIFICATIONS AND USES OF AGGREGATE

There are three basic materials produced from hard rock guarries; crushed stone
aggregate, prepared roadbase, and fine crushed rock. These "prepared" materials
differ from the "natural" gravels and "earth" materials, and the characteristics
and uses of these various materials are described in Sections 3.1.1 and 3.1.4.

Falal: Crushed Stone Aggregate

Crushed stone aggregate 1is hard rock won by quarrying methods. The gquarried
stone 1s usually crushed and screened into various size fractions and used as
coarse aggregate in concrete, asphalt, rip-rap, breakwater stone, and railway
ballast. Its main traditional use has been 1in sealing aggregate and "hot mix"
asphalt.

Crushed stone aggregate used in concrete and asphalt must comply with stringent
specifications set by the Standards Association of Australia, New South Wales
Department of Main Roads, and the local authority. Factors such as the shape of
the crushed stone, 1its density, strength, porosity and permeability, chemical
stability, and grading are important in assessing the quality and use of the
stone and it must be clean, hard, tough and durable.

3.1:2 Prepared Roadbase

Hard rock guarries produce a degree of "fine" material from the crushing and
screening operations. This material 1s used 1in the preparation of roadbase
comprising a blend of crushed aggregate, crusher fines and 1if necessary 2
binding material such as clay.

As with crushed aggregates, the material has to meet specifications issued by
State and local authorities and possess a specific grading which produces
maximum strength on compaction.

The material produced 1is generally & high quality roadbase and its main use is
beneath the top course bituminous pavement of major roads and highways which
carry high volume traffic.

. i [T Fine Crushed Rock

Crusher fines or "dust" is the third construction material produced from hard
rock quarries. As well as being used to produce prepared roadbase, the dust is
used as a filler in asphalt and concrete, particularly in concrete block
manufacture.



3.1.4 Gravel

There are two types of "gravel" which vary in quali'ty and use. Gravel used 1in
concrete is mainly derived from rivers although =nall guantities are derived
from weathered conglomerate units in the Hunter Regjion. River gravel may range
from pebble to boulder size and generally produces a high-gquality aggdregate
whether crusi =4 or uncrushed. Gravel used in concrete must conform with

specifications defined in Australian Standard 1465-1974, and generally for high
strength concrete and asphalt products, crushed stone is preferred because of
its larger surface area and adhesion value.

The second typ= of gravel is derived from weathered conglomerate and with few
exceptions 1is generally not suitable for concrete but is used in road making and
filling as an "unprocessed material"”. (Section 3.1.5).

FolS Unprocessed Materials

The unprocessed materials consist of weathered rock, ridge gravel, soil and
loam. In the Hunter Region, he main source cof unprocessed materials are
weathered conglomerates which are used principally in road making and filling
operations by Government and local authorities in providing essential services.

Specifications for these materials are not as demanding as those for aggregates
used in concrete and asphalt.

3.2 PRESENT SOURCES OF MATERIALS

Material that conforms to the specifications demanded by State and loccal
authorities for concrete and asphalt must be hard, fresh, massive and durable
with little wesathering, overburden or deleterious minerals. Scurces of hard rc:zk
or river gravel that can produce material of the quality are not as abundant as
"unprocessed material" sources.

Material used in the construction of Shire roads and filling is more readily
obtained, since the material is not subject to the stringent specifications set
for higher quality concrete and asphalt materials. The most desired sources of
Shire material is weathered rock that can be used directly as excavated in
simple bulldozing or scraping operations, preferably close to areas of demand.
Many small pits and scrapings thot were initially established to provide road
gravel in a limited area are now usually worked only occasionally for
maintenance gravels and fill.

Figure 1 shows the existing quarries in the Hunter region currently producing
concrete and asphalt aggregates. The figure shows that there are two hard rock
quarries, one conglomerate, and four river gravel operations providing high
quality aggregates on the open market. A fifth river gravel operation produces
decorative aggregates rather than concrete or asphalt materials.

In recent months, a hard rock quarry at Maitland Vale has closed primarily due
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to quality control probklems rather than lack of demand for aggregate materials,
and there is a number of small quarries which are worked only intermittently and
production is insignificant.

3.3 PRESENT DEMAND AND PRODUCTION
Figure 2 shows graphically the production of hard rock aggregate, gravel, and
prepared roadbase from the operating quarries shown on Figure since 1976-77.

The figure shows the following:

1 Total aggregate production in 1981/82 was in the order of 740,000
tonnes nearly 2.5 times the 1976/77 production.

£ Since 1976/77, the growth rate for aggregate production has been in
the order of 20 per cent compound.

3. Two significant growth periods were 1978/79 and 1980/81 when
production outputs increased by 47% and 36% respectively, over the
previous year's production.

4. The graph illustrates a growing dependency con the crushed stone
industry in the market area with a decrease in the production of
river gravel.

Bk In 1981/82, about 296,000 tonnes of prepared roadbase was produced
at operating quarries in the market area.

Ere The volume of prepared roadbase and fine crushed rock has declined
and then stabilised since 1979/80 reflecting the variable demand
for top quality roadbase.

Aggregates quarried in the region are primarily used in concrete and asphalt
plants located throughout the region. Recent market studies undertaken on behalf
of the Company (Resource Planning, 1983) show that currently most quarried
aggregates are used in concrete with a small amount in asphalt, but that this
demand varies from year to year depending on the availability of funds to State
and local authorities. Overall, the current annual demand for quarry products
is in the order of 850,000 tonnes of concrete and asphalt aggregates and 300,000
tonnes of prepared roadbase.

3.4 FUTURE DEMAND

3.4.1 Growth Rates

Figure 2 shows that aggregate production has been growing at a rate of 20 per
cent compound since 1976/77. However it 1is considered that this exceptional
growth rate reflects the number of new developments that have been taking place
in the region since 1976 and does not reflect the long term growth trend in
aggregate production in the region. To calculate an upper and lower demand for
aggregate materials, growth rates of 4 per cent and 8 per cent have been adopted
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as being more realistic growth rates for the guarrying industry in the market
area.

Based on these growth rates, annual production of agcregates for five year
periods to the year 2001 will be as shown in Table 1.

TABLE 1

PRODUCTION GROUWTH RATES

(Tonnes)
Growth Rate/Production
Year 4% Compound 8% Compound
1981 740,000 901,000 =
1986 L,096,000 1,088,000
1991 L. 234 Q00 1,599,000
2001 L, 623 060 3,452,000

The table shows that the annual producticon of aggregates in the market area in
19921 will be required to be between 1 million and 1.5 million annually.

3.4.2 Population Growth

Overall, the Hunter Regicon as a whole has experienced an arnnual average growth
in population of 1.32 per cent between the 1976 and 198l census years. Within
the potential market aree, most significant growth has been in the Port Stephens
and Great Lakes areas where growth rates of 5.73 per cent and 5.892 per cent
respectively, have been experienced.

Populaticn projections have been made on the basis of population growth trends
and developments within the region. These projections prepared by the New South
Wales Population Projections Group are shown in Table 2. These figures show
that in 2001 the population of the market area will be in the order of 490,000
people, and 18 per cent increase on the census population of 1981.

There 1is a relationship between population and the production of guarry
products, known as per capita consumption.

In 1976, 0.8 tonnes of aggregate was consumed by the population of the market

area. In 1981, this figure had risen to 1.8 tonnes. Between 1981 and 1991,
with an expected compound growth rate of 4 per cent, in the order of 10 million
tonnes of aggregates will be consumed in t!e market area, with a per capita

consumption of 2.4 tonnes per annum. This latter figure is in keeping with
trends and aggregate usagz in populated areas.
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TABLE 2

POPULATION PROJECTIONS

Area Years
1976* 1981%* 1986 19¢ 1996 2001

Port Stephens 2L . 350 268 295 29,860 32,1446 st Bty 38,160
Maitland 36,600 39,938 47,670 52,510 58,850 64,970
Great Lakes nECC ot e S 18,830 21,200 23,850 26,824
Cessnock 36,900 3B 7dd 43,580 45,190 49,880 53.574
Newcastle 141,850 Al PR 140,680 135,980 133,640 L300 hxll
Dungog 6,000 5,900 6,270 6,400 G 1810 5 2a0
Lake Macguarie 134,400 L7 2943 155,280 L5F, 700 163,340 168,690

TOTAL 390 ;050 413,209 442,170 452,110 470,660 488,670

* Census Figures

3.4.3 Life of Current Operations

Stuaies have shown that of the two existing hard rock quarries, economic
reserves available for quarrying will be depleted in about 5 years for one,
while the guality of stone at the other is highly variable and some difficulties
have been encountered in producing a top guality stone for concrete and asphalt
purposes.

Reserves of river gravel remaining in existing operations are limited since no
new gravel is brought down by the river to replenish orp=rations. Environmental
constraints are also significantly reducing the life of this type of extractive
operation.

With the exception of one operation which has recently sought approval for
extensions in adjoining areas, the supply of river gravel close to market areas
will cease within 10 years.

3.4.4 Future Developments

The New South Wales Department of Environment and Planning has carried out a
detailed planning study to identify future growth areas within the Hunter
Region. The results of this study are detailed in the "Hunter Region. Regional
Environmental Plan No 1" (1982) and "Urban Residential Land Program" (1982). A
summary of the findings of this study are presented in Appendix 3 and show that
the region will experience significant housing growth to the year 2001.

For the past five years, the Hunter Region has experienced substantial growth
associated with new coal, aluminium and associated developments.

In the present economic climate, many new projects have been curtailed or
abandoned and others "shelved" for the time being. In the short-term, there will
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be a number of new projects commanced, 1in addition to the increasing demand
created by new residential subdivisions, commercial and retalil developments.

Projects expected to consume large volumes of quarry products include:

Xa Redevelopment of the abattoirs site at Mayfield-Sandgate for
residential and commercial subdivisicns.

Bi-centennial Road Programme including:

9]

a) Construction of a new bridge across the Hunter River at Hexham,
and associated roadworks.

b) A number of small bridge constructions throughout the region.

¢) Construction of a new bridge across the Hunter River at
Singleton and associated roadworks.

d) Reconstruction of roads through Greta and Scone.

Ha Maitland City By-Pass.
4. New hotel complexes in Newcastle and Port Stephens.
S Upgrading and expansion of the Williamtown RAAF Dbase. The

Commonwealth Department of Housing and Construction has indicated
that over the 7 year development programme they would reguire
between 4,000-5,000 tonnes of hot mix/year and 4,000-5,000m of
concrete/year.

6. Development of new subdivisions at Kurri Kurri, Nelsons Bay,
Maitland, and Raymond Terrace.

Te Supply of rip-rap for the upgrading of Glenbawn dam and other dam
construction works.

Based on projected long-term growth trends, it has been determined that a new
hard rock quarry will be required in the lower Hunter Region to supply high
quality concrete and asphalt aggregates to the growing regional markets.

Hunter Valley Mining Corporation Pty Limited has been monitoring the growth
trends in the lower Hunter Region and has carried out a detailed market study to
determine the future requirements of aggregate materials in this region.

The Company has identified the site on the eastern flank of Brandy Hill as the
optimum for the siting of a hard rock quarry to serve the lower Hunter Region.

3.5 HUNTER VALLEY MINING CORPORATION PTY LIMITED

Hunter Valley Mining Corporation Pty Limited is a private company with interests
in mining, quarrying, and real estate.

The Company currently operates a roadbase quarry at Seaham and the establishment
of the hard rock gquarry is seen as a logical extension of the Company's
interests in quarrying activities.
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4.0 REVIEW OF ALTERNATIVES

4.1 INTRODUCTION

Surveys of construction material sources in the Hunter Region have been
undertaken by the Geological Survey Branch of the New South Wales Department of
Mineral Resources (Gobert and Chesnut 1975). These surveys have identified
existing quarries and potential resource areas in the lower Hunter Region which
have been depicted on 1:100,000 scale maps.

The proposed quarry site was identified by the Geological Survey as a potential
source of hard rock aggregate.

Prior to the selection of the Brandy Hill site, the Company carried out a survey
of alternative sites to assess their potential for quarry development.

A wide range of factors affect site selection. These include the availability of
rock units of suitable quality and gquantity to support a hard rock quarrying
operation, proximity to the market, suitable access over sealed roads,
topographic suitability for the development of a benched quarry, adequate
relatively level land for the siting of a processing plant, planning and
environmental constraints.

4.2 GEOLOGICAL CONSTRAINTS

An examination of a regional geological map shows that the lower Hunter Region
is divided into four main geological provinces. These are the Carboniferous
rocks, the Newcastle Coal Measures, the Triassic sandstones, and the recent
river alluvials.

e S Carboniferous

The Carboniferous rocks crop out principally on the northern side of the Hunter
River and are separated from the younger Coal Measure rocks to the south by a
fault system, known as the Hunter Thrust.

The Carboniferous rocks comprise a wide range of rock types which are complex
mineralogically and structurally. Main rock types are conglomerates, acid and
intermediate volcanics, tuffaceous sandstones, mudstones and siltstones. These
units have been extensively folded and faulted.

Of these, only the acid and intermediate volcanics are considered to possess
potential for the production of high quality aggregates, and although these are
widely distributed throughout the outcrop area, most are distant from markets
and/or accessible only by narrow Shire roads.

One of the existing hard rock quarries is sited in Carboniferous volcanics and
this represents an important source of hard rock aggregate.



s T I Newcastle Coal Measures

Most rock units occurrimg in the Maitland-Cessnock-Newcastle area and around the
shores of Lake Macquarie are underlain by coal bearing stratz: cf Permian age. In
addition to coal, other rock types include conglomerate, sandstone, shale, tuff
and minor basaltic materizl. The second of the hard rock gquarriss 1z sited in
basaltic material in this group, but generally the rock types are unsuitable for
the production of high quality hard rock aggregate. (See Section 3.1.4 and
3.1.5).

4.2.3 Triassic Sandstones

The Triassic sediments occur over a wide area south of Broke and Toronto. The
main rock types are sandstones and conglomerates and few are suiltable for the
production of high quality concrete or asphalt aggregate.

4.2.4 River Gravels

At the present time, river gravels supply a large proportion of stone used for
concrete in the lower Hunter Region. With the exception of one, reserves of
stone in existing operations are rapidly diminishing and alternative deposits
capable of supplying high volumes of aggregate are few. There is little gravel
being transported by the river and the material in "storage" in point bars is
not significant.

It is considered that while potential exists for the establishment of small
operations none will be sufficient to supply the long term market requirements.

4.2.5 Summary of Geological Constraints

A detailed survey of alternative sources of aggregates in the lower Hunter
Region has shown that only the Carboniferous volcanics, north of the Hunter
Region have the potential to supply high veolumes of high guality aggregate for
concrete and asphalt to meet the long-term needs of the lower Hunter Region.

4.3 ALTERNATIVE MATERIALS

Apart from "natural" rock, only one other material can be used successfully in
concrete and asphalt, and that is slag.

4.3.1 Slag

About 250,000 tonnes of slag produced at the BHP steelworks 1s processed

-
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annually to produce aggregate suitable for concrete, hot mix, and prepared
roadbase.

Although the potential for the use of slag as a replacement for crushed natural
aggregate is high, the material has basic raw material problems that need to be
overcome before the material becomes more widely accepted.

To be rendered suitable for concrete, the crushed slag has to be "weathered" to
allow hydration of any free calcium oxide remaining on the surface. For this
reason, crushed slag is not wused extensively by the concrete market. The
material also has a tendency to polish, and is subject to the same transport
constraints as natural aggregates.

A major factor that determines the long-term supply of slag to the construction
industry is steel production at the BHP steelworks.

4.4 PLANNING AND ECONOMIC CONSTRAINTS

The raw materials of the extractive industries are a rescurce which, like any
other mineral resource, cannot be replenished. In terms of weight and volume
more construction materials have to be quarried and moved to construction sites
than any other type of resource material. It 1is for these reasons that
construction material source areas need to be located as close as possible to
developing areas where their exploitation is usually in direct competition with
alternative land uses, e.g., residential subdivisions, commercial centres,
industrial complexes, and public open space.

A guarry operation is industrial by nature: it uses heavy machinery, involves a
processing procedure, and utilizes road routes for transporting its products.
These features it has in common with most industrial uses of land. But it also
has several unique characteristics that make it different from other forms of
industry, viz:

(a) it can function only where nature has deposited the raw materials,

(b) it is self consuming - the longer it operates at any one location
the shorter is its remaining life span,

(c) the value to weight ratio of its products is very low, making the
transportation distance to the market of unusual significance in
establishing its utility.

These factors cause the industry to require. special consideration in any
land-use plan.

The planner is concerned with providing for all appropriate uses of land and
their proper relationship to other wuses. Familiarity with the special
characteristics of the quarrying industry, its position in the local economy,
and its peculiarities that make it different from other material uses, is
essential in the development of appropriate planning provisions.
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4.5 ENVIRONMENTAL AND SOCIAL CONSTRAINTS

In selecting the optimium quarry site, consideration is given to environmental
constraints imposed on this type of operation. These include the proximity of
residences and land uses that may be affected by noise or vibration, suitable
screening to reduce the visibility and dust from the quarrying operation, access
to suitable main roads to reduce impacts on roads and traffic, and the
appropriateness of the site for the incorporation of controcl measures for water
guality, noise, vibration, dust, and visual amenity. In the Hunter region, there
has been significant growth in the development of rural/residential type
developments and these are significantly reducing the availability of suitabl
guarry sites.

4.6 IMPORTANCE AND SIGNIFICANCE OF THE PROPOSED DEVELOPMENT SITE

A detailed appraisal of alternative sites and sources of materials (Section 4.2
and 4.3) combined with a consideration of the planning, economic, environmental
and social constraints (Sections 4.4 and 4.5) has resulted in the identification
of the Brandy Hill site as the optimum location for the siting of a hard rock
quarry.

The deposit has been identified as a suitable geological unit by the New South
Wales Department of Mineral Resources, and detailed drilling and testing has
shown the material to be highly suitable for a complete range of quarry products
including concrete, asphalt, and decorative stone.

There is little overburden and reserves are high; capable of supplying *he long
term requirements of the lower Hunter Region for aggregate materials.

The deposit can be worked economically, is close to potential markets, and 1is
serviced by sealed main roads. It occurs within a sparsely settled area where a
gquarry can be sited with minimal impact on the environment, and has appropriate
land zoning.

4.7 ALTERNATIVE OF NOT PROCEEDING

The Brandy Hill deposit is considered by Hunter Valley Mining Corporation Pty
Limited as an important source of high quality aggregate materials to meet the
expected demand in the lower Hunter Region for the next 30 years. The Hunter
Region is expected to continue to grow and require high volumes of concrete and
asphalt for major domestic, commercial, and industrial developments as well as
infrastructure needs, e.g., roads and services.

Should the extractive operation not proceed, then it 1is expected that an
alternative hard rock deposit will need to be developed to meet the projected

needs for materials in the region.

The Brandy Hill deposit represents the optimum deposit of high quality aggregate
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material for the lower Hunter Region that can be worked with minimal impact on
the environment. To cart materials from more distant sources results in higher
transport costs which are passed on to the general public through increased
charges for materials. It should be remembered that the more distant the source,
the longer the haulage distance and the higher the impacts on roads and road
users.

To keep the cost of raw material to a minimum, a major factor in minimising home
construction costs, the Company has sought access to the Brandy Hill site.

The environmental investigations detailed in this study have shown that
extraction and processing operations can be conducted on this site with minimal
impact on the environment.
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5.0 DESCRIPTION OF THE EXISTING ENVIRONMENT

Pl LOCATION AND LAND OWNERSHIP

The proposed quarry will be sited on a low ridge on the eastern flank of Brandy
Hill, some 16km northwest of Raymond Terrace and 3.5km west of Seaham.

The location is shown on Pigure 3. A total area of about 20 hectares will be
occupied by the quarry and plant facilities on part portions 38 and 56, Parish
of Seaham. The land is wholly owned by Hunter Valley Mining Corporation Pty
Limited who have a total holding of 288.5 hectares in this area as shown on
Figure 3. The surrounding owned land will be retained as a buffer zone.

A NATURAL PHYSICAL ENVIRONMENT

5.2 TOPOGRAPHY AND SLOPES

Lol P Regional Physiography

The proposed site is located on the southern perimeter of an extensive hilly to
mountainous area between the Williams and Patersons Rivers in the northwest of
Port Stephens Shire.

The region to the north and west is marked by prominent hills and ridgelines,
notably Brandy Hill (184m AHD), Mount Torrance (184m AHD) and Glenurie Hill
(196m AHD). Intervening areas are cut by deeply incised creeks and hill slopes
are steep, commonly with greater than 30 per cent gradients.

To the south, the mountainous country gives way to hilly terrain and the
floodplain of the Hunter River.

The regional physiography is shown on Figure 3.

SsBed Site Topography

The proposed quarry site consists of an east-west oriented ridge-line on the
lower eastern flanks of Brandy Hill. Elevations range from 40m AHD at the base
of the ridge to 91.9m AHD on the ridge crest.

The plant will be located in a low lying area at the base of the ridge between
30m AHD and 38m AHD. The topography of the quarry and plant sites are shown on
Figure 4.
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i Slopes

A slope analysis of the site shown on Figure 4, illustrates that the ridge
slopes are gentle to moderate nea: the base (5-15%) and moderate to steep
(15-30%) on the higher slopes. Steep slopes (30-50%) occur in isclated areas,
particularly on the northern side f the ridgeline. The area proposed for the
plant and facilities is flat to gentle (0-5%). All slopes are stable under
natural conditions.

83 GEOLOGY
i e | Regional Geology

The area is underlain by sandstones, conglomerates, and volcanics, beslonging to
the Mount Johnson Formation and Paterson Volcanics of Carboniferous Age.

Sandstones and conglomerates form prominent outcrop and underlie the peaks,
Brandy Hill (184m AHD) and Little Brandy Hill (131m AHD) to the west ard rugged
country to the north.

The Paterson Volcanics forms the top part of the Mount Johnson Formation and
crops out in the holding only on an eastern spu: of Brandy Hill and as a thin
interbed to coarse sandstones and concglomerates to the east. In this area, the
Paterson Volcanics comprises a fine-grainei rhyodacite. It 1is underlain by
silicified tuffs, sandstones and conglomerates of the Mount Johnson Formation
and overlain by fluvio-glacial conglomerate belonging tc the Seaham Formation.

The units dip at between 10° and 15° to the south-southeast and have faulted
boundaries to the east and west.

S.3.2 Site Geology

The proposed guarry is sited on the outcrop of the Paterson Volcanics.

Detailed geological investigations including diamond core drilling carried out
by the Company have shown that the site is underlain by a fine-grained
rhyodacite to a depth of 70m.

The rock is continuous over this depth with different colour variations ranging
from white to blue reflecting various proportions of hematite in the groundmass.
The rock is consistent in grainsize, composition, and texture. Testing has shown
the stone to be hard and durable and highly suitable for the production of
crushed aggregate for use in concrete and asphalt and as a crushed decorative
stone.

There is little soil cover or overburden on the rhyodacite. Although supporting
medium timber, soil depth is generally less than 50cm and passes abruptly into
massive rhyodacite.

Figure 5 shows site geology.
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B Quality

The rhyodacite has been extensively tested 1in accaordarn.e with Australian
Standard: and Department of Main Rouds specifications and Las been found to be
highly suitable for use as ‘an aggregate 1n concrets and i

5.4 SOILS

S, L General Description

The distribution of soil material on the southeastern flanx of Brandy Hill 1is
topographically controlled. In the western part of the guarry area, abgve the
50m contour, the soil material 1s nowhere more than 50cm thick, and is
frequently absent altogether. The skeletal soil consists of a thipn layer of
undifferentiated residual sand with some clay, overlying wea..lering bedrcck.

As slcpe angles are reduced, there 1is a gradual thickening of the solum with
addition of colluvial material from upslope. Thin duplex soils characterise the
area. Along the drainage lines of catchments A and B, shows on Figure 6, some

alluvium is incorpcrated in the soil material.

All soil materials show an acid reaction trend, with pH vilues ranging from
4.5-5.5. Sandy loam is the upiguitcus surface material ar forms t: entire
skeletal profile. The surface material is also characterised hv the presence of
subangular rhyodacite gravel at all sites. Where texture contrast soils occur,
medium clays predominate in the B horizon. There 1is a sporadizally developed..»u2
horizon in these profiles. The presence of a bleached A, over clay generally
indicates that the B horizon isc relatively impervious, proéhcing waterlogging cof
the immediately overlying soil material.

B.d.2 Soil Classification

The skeletal soils on the upper slopes fall into the Northcote Uc category (Ue
1.23). The Northcote classification of the texture contrast soils on the lower
slopes is D6 - soils with brownish-grey, clay rich B horizons. Soil prefile
descriptions for selected sites are given in Appendix 4.

5.4.3 Clay Mineralogy

X-ray analysis of samples from six site (Figure 5) identified primarily
kaolinite. Montmorillonite was identified in a sample taken immediately above
bedrock at site Sz.

The type of clay mineral present in the B horizon affects the behaviour of the
soil. Kaolinite particles have a much smaller surface area per unit weight than
do mortmorillonite flakes. Montmorillcnite also has a moveable crystal lattice
and is thus able to accommodate relatively large amounts of water in the soil.



Kaolinite clay particles tend to stay in a flocculated state longer than do
montmorillonite clay particles as water is added to the scil. The net result is
that clay soils containing montmorillonite (2:1 structural clays) are much less
stable when wet than are those containing 1:1 structural clays such as
kaolinite. Montmorillonite rich soils characteristically expand and heave when
wet, but crack widely when dry. Aggregates in kaolinite rich soils are less
variable.

5.5 HYDROLOGY

5.5.1 Catchments

Figure 6 shows the catchment boundaries for creeks flowing north and south from
the proposed development site.

Creeks on the northern side of the ridgeline flow into Deadman's Creek, a deeply
incised stream that rises near the foot of Glenurie Hill and flows southwest to
Eskdale Swamp.

Streams flowing from the southern side of the ridgeline flow south to a small
tributary of Deadman's Creek which joins the main stream south of Seaham Road.

Further to the west, creeks on the southern side of Brandy Hill join Heydons
Creek and flow south into McClement Swamp, near Wallalong.

Only catchment A and B, shown on Figure 6, receive streams flowing from the

proposed development site and the size of the catchments to the points shown on
Figure 6 are listed in Table 3.

TABLE 3

CATCHMENT SIZES

Catchment Size (ha)
Al 137
A2 7
B 33

5nDed Surface Drainage

With the exception of Deadman's Creek streams flowing from the site are
intermittent and flow only for short periods following storm events. Reécently
constructed farm dams on streams in catchment B collect runoff from higher
slopes and few streams contribute to downstream natural flows.

Deadman's Creek is a perennial stream and flows have been recorded even during
drought conditions. It is only in the latter stages of the protracted drought
that affected the lower Hunter Valley, did water cease flowing in Deadman's



reek. The creek has a steep rock bank and bed with gravel lags and deep

The proposed develcopment site is well above the 1 in 100 year flood level and is
not affected by localised flooding.

5.5.4 Groundwater

e B

Because of the dip of the stratea and well jointed nature of the Carboniferous
rocks in this locality, groundwater flows could be expected at depths below
about 30m in the rhyodacite. No springs have been recorded in the development
area and groundwater flows are unlikely to be significant.

5.5.5 Water Quality

To assess the existing water guality surrounding the propesed development site,
water samples were taken from six sites shown on Figure 6 and analysed i the
field for pH and specific conductance using a portaule pH conductivity meEteY.
Samples from sites W2 and W6 were rurther analysed for a range of chemical

parame.ers.

H

Results of analyses are given in Table 4.

TABLE 4

WATER QUALITY ANALYSIS

Parameter wl w2 W3 w4 W5 W6

pH 3 5.5 5.6 5.8 5 il 5.4 5.2

Specific Conductance (micromhos/cm )* 135 265 200 230 83 145
Filtrable Residue -180 C (mg/1:%* 176 192
Non-Filtrable Residue -105 C {(mg/l)** 1 578
Total Hardness—-as CacCC (mg/1) 52 15
Chloride-as Cl (mg/l) 60 34
Sulphate-as SO, (mg/1) 50 54
Calcium—-as Ca %mg/l) 10 3
Magnesium-as Mg (mg/1l<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>