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1. Executive Summary 

I 1.1 Project Overview 

I 	
Totalcare propose to establish a premium hard rock quarry on a property located at 
Williamsdale in New South Wales (NSW), east of the Monaro Highway. The site is 
immediately adjacent to the Australian Capital Territory (ACT) and NSW border. 

I The proposed development covers an extraction area of 17.1 ha with a further 32.8 ha 
processing area containing crushing machinery and product stockpiles. Primary 

I 	
crushed material will be transferred to the processing area for further handling along a 
684 m conveyor belt. Quarry products will be transported along a 2.1 km access road 
to Williamsdale Road and onto the Monaro Highway for delivery to markets. 

The quarry operation will produce a range of premium quality, hard rock aggregates, 
crusher dust/manufactured sand, blended pavement materials, ballast, gabion and other 

I 	quarry products for sale to public and private sector cliental within the 
ACT/Queanbeyan areas and south. In addition the proposed development will secure 
Totalcare a long term source of premium quality hard rock for the production of 

I 	specified quarry products to supply to public and private sector works in both the ACT 
and surrounding area. 

I 	Quarry planning and assessment of the resultant environmental impact has been based 
on the assumption of average sales of up to 500,000 tonnes per annum of product, and 
maximum sales of 630,00 tonnes per annum. However, short term sales are more 

I
likely to be more in the order of 200,000 to 300,000 tpa. 

The rock will be quarried in benches by drilling and blasting before being loaded either 

I 	directly to the primary crushing module, or to dump trucks to be subsequently 
delivered to the primary crusher. From the primary crusher it will be conveyed to a 

I 	
separate processing and stockpiling area via a conveyor belt. 

1.2 Environmental Issues and Protection Measures 

1.2.1 Water Quality 

The proposed development is located on the water shed between two major drainage 
systems.The waters into which the site flows are not classified waters under the Clean 
Waters Act, 1970. 

The Jerrabomberra Creek system, which drains the northern section of the site, flows 
north into the Queanbeyan River which flows into Googong Dam, through Lake 
Burley Griffin and into the Murrumbidgee River. The Lobbs Hole Creek system, 
which drains the majority of the site and all disturbed areas, flows south west into the 
Murrumbidgee River which subsequently flows into Burrinjuck Dam. No permanent 
watercourses flow through the quarry or the processing areas. 

I 
I 
I 
I 
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I 

I Groundwater is commonly used in this area for watering stock, domestic purposes, and 
irrigation uses, making it an important commodity. The groundwater quality is highly 
variable in the area, originating from the fractured rock, with no definitive aquifers. 

I The quarry activities have the potential to impact on groundwater in the event of spills 
of oils and/or lubricants which may seep into the groundwater system; and problems 

I 	
associated with the on-site septic sewerage system and absorption trenches. An 
impermeable hardstand area surrounded by an impermeable bund wall will be 
constructed in the processing area to contain any spills and an on-site package sewage 

I 	
treatment system will be installed to minimise the impact of sewage on the 
groundwater. Consequently, it is not anticipated that activities at the proposed quarry 
will influence the regional groundwater in the area. 

I 1.2.2 Noise and Blasting 

I
A noise and blasting assessment was undertaken by Atkins Acoustics and Associates 
Pty Ltd. Ambient noise measurements were recorded at the site and confirmed that the 
existing noise in the area is typical of rural areas with distant road traffic noise. Noise 

I 	at the site comes from the Monaro Highway, and local domestic and natural noise 
elements. 

I 	Noise and blast emissions from the proposed quarry were modelled and assessed in 
terms of continuous noise from the fixed and mobile plant, traffic noise from truck 
movements, airblast overpressure and ground vibration from blasting using three 

I 	weather scenarios and five quarry development scenarios. The assessment was 
undertaken for the existing residential receptors to the south the quarry as well as the 
rural residential zoned land to the north of the extraction area. 

The existing ambient noise is typically rural and influenced by road traffic on the 
Monaro Highway, local domestic and natural elements such as wind, birds, animals etc. 
With effective noise controls and management procedures noise from the quarry can be 
controlled to satisfy the daytime assessment goals for calm weather conditions. Under 
light north breeze and mild temperature inversion conditions, the predicted noise levels 
marginally exceed the recommended daytime assessment goals at the nearest 
residences. 

For the majority of the quarry life, there will be no operational noise implications for 
the rezoned land to the north. However, towards the latter years of quarry extraction, 
the 35 dB(A) noise contour will encroach into the rural residential area. 

The assessment has also shown that during the site development, the noise from the 
construction activities can be controlled to satisfy the EPA medium term noise 
assessment goal. 

With respect to truck movements to and from the site, noise levels will satisfy the EPA 
Laeq. i hour 50 dB(A) goal. The predicted maximum noise levels meet the relevant 
criteria at both residences located off the lease area. 

I 
I 
I 

I 
I 
I 
I The assessment of blast emissions has shown that both ground vibration and airblast 

overpressure levels can be controlled to satisfy the recommended assessment goals at 
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the nearest residential receptors. Both criteria can be met at a distance of 650 in from 
each active face. In the later years of quarry extraction, this zone of influence will 
extend into a small portion of the rural residential zoned land to the north of the 
extraction area. 

1.2.3 Air Quality 

Williamsdale is characterised by a temperate climate, with mild summers and cool 
winters. 

There is no existing background data for dust deposition levels for the proposed site. 
Based on a review of land use, it is likely that the existing levels are low, with 
emissions generally due to agricultural activities and particulate emissions from the 
adjacent Monaro Highway, but these will be minimal. Background dust deposition 
levels are likely to be less than 2 g/m2/month, and annual average PM10  concentrations 
would be expected to be in the order of 10 ig/m3. 

I 	
Emissions of dust from the site will vary depending on such things as the operation 
being performed, wind speed, silt and moisture content of the material being moved, as 
well as other factors. The majority of emissions will come from the processing area 

rn 	and haulage of material off-site. A relatively small fraction (less than 10%) of the total 
emissions are from operations within the pit. The assessment of impacts has therefore 
been done on operations at the quarry during Year 30, representing the worst case 

1 	scenario. 

The US EPA short-term PM2.5  and PM10  goals are not predicted to be exceeded off-
site whether the access road is sealed or unsealed. The NSW EPA Interim 24-hour 
PM10  goal is predicted to be exceeded at two nearby residences when the quarry is 
operating at full production and if the access road is unsealed north of Lobbs Hole 
Creek. However, the proposed operation is predicted to comply when the road is 
sealed. During Year 1, when the road is unsealed, the PM10  concentrations are 
expected to remain below all short-term goals. 

The proposed development is predicted to comply with all long-term goals for PM2.5, 

PM10  and TSP. Increases in dust deposition are also estimated to be below levels 
which would cause a nuisance impact at the closest residences. Compliance with all 
long-term goals is not dependant on the access road being sealed. There are no 
adverse dust implications for the rural residential area to the north of the quarry 
extraction area. 

Since dust generation and deposition due to quarrying activities are below 
recommended guidelines, no specific mitigation measures are deemed necessary. 
However, basic dust control measures will be employed to minimise dust generation on 
site. These will include watering of internal access roads with a water cart; dust 
control during crushing operations; dust suppression at the head pulleys of all product 
and transfer conveyors; and dust suppression within the quarry and hardstand areas. 

I 
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1.2.4 Traffic and Transportation 

Transportation of the product and access to the quarry site will be along an access road 
that intersects with the Monaro Highway. The Monaro Highway will be the route for 
the transportation of product to markets. 

According to the Austroad Traffic Service Assessment Criteria, the Monaro Highway 
around Michelago is currently providing a good quality of traffic service. 

During peak operations of the quarry in the second year, a maximum of 74 vehicles 
(trucks and personal vehicles) will be generated along the Monaro Highway daily. 
This will result in an increase in traffic to 3581 vehicles per day while the quarry is 
operational. This additional traffic will not have a significant effect on traffic in the 
area and will not affect the quality of service provided by the Monaro Highway, which 
will continue to offer a good level of service. 

No specific mitigation measures are deemed necessary with respect to traffic volumes. 
However, in order to ensure that the intersections are safely negotiated, it is proposed 
to upgrade the intersection between Williamsdale Road and the Monaro Highway to 
allow vehicles on the Monaro Highway to pass trucks turning into Williamsdale Road 
safely. 

1.2.5 Flora 

A field survey of the area proposed for the quarry operation was carried out in 
November 1998. There are four general vegetation communities on the site, being a 
woodland community dominated by Broad-leaved Peppermint (F. dives) and Norton's 
Long-leaved Box (F. norton/i); Yellow Box (F. melliodora) and Blakely's Red Gum 
(E. blakelyi) woodland; wetland areas and cleared land. These vegetation communities 
have previously been subjected to extensive disturbance from logging and grazing. 

A number of threatened species have been identified as occurring in the region, 
however none of these species were observed on the development site, or are 
considered likely to occur on the site. 

I 	
The proposed operations of the quarry will result in the removal of native vegetation 
however, in light of the amount to be removed and the disturbed nature of the 
vegetation the impacts are not regarded as significant. Rehabilitation of native trees as 

I 	well as pastures will be undertaken progressively on available areas as part of the 
rehabilitation process. These mitigation measures will ensure that impacts on the 
native flora are kept to a minimum. 

1 	1.2.6 Fauna 

U 	Fauna habitat in the study area can be divided into three broad categories, namely 
woodland vegetation with an open grassy understorey; dams and wetlands; and cleared 
land. A number of threatened fauna species have been recorded in the Michelago 

I
region, however none of these were observed on the development site. 

I
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The clearing of vegetation for the proposed operations will have a minor impact on the 
fauna habitat available in the Williamsdale area. Since the sites which will be affected 
have previously been disturbed, they are considered to be of low habitat value and the 
resulting effect is considered to be insignificant. 

Although the effect of clearing vegetation on fauna habitat is deemed insignificant, 
progressive rehabilitation of native trees and pastures will provide further habitat areas. 
Due to the potential for disturbance to creek and wetland areas from soil erosion, soil 
erosion controls and appropriate site management will avoid any significant impact on 
this habitat. 

1.2.7 Visual Impacts 

The visual quality of the region is moderate to high, as a result of the rolling 
topography and the blend of rural landscape characteristics, as well as the contrast 
between distant vegetated hillslopes and the more open, cleared nature of the grazing 
landscape. 

The Monaro Highway and the railway have a separate visual quality, which is 
considered of relatively low quality, due to the hard engineered character of the 
corridor, and the strong visual form that they and their associated infrastructue impose 
on the landscape. 

I 	
The quarry will be well hidden from most public viewing points, including the Monaro 
Highway. The quarry will not be visible to the north, east or west, however it will be 
visible from Williamsdale Road to the south. Two private residences located along 

I Williamsdale Road will have minor views of the development. 

No visual mitigation measures are necessary along the northern, eastern, and western 

I 	
perimeters of the site. The view of the access road and the processing area from the 
two private residences will be screened by strategically placed visual bunds and 
vegetation screens. Vegetation planted along spurs and valleys between the residences 

I 	and the site of the proposed works will effectively screen the views of the quarry 
activities from these residences. 

I 1.2.8 Archaeology 

An archaeology survey was conducted in the area in consultation with the Ngunnawal 

I LALC, occurring within Wiradjuri country. 

At the site of the proposed development, a total of 4 sites, 3 areas of potential 

I 	archaeological deposit (PADs), and I isolated artefact (IF) were recorded during the 
archaeological survey. All sites were open camp sites/isolated finds and were located 
on, or in the immediate vicinity of creeklines. All sites are likely to be either directly or 

I 	indirectly impacted by quarrying and associated activity. The significance of all sites 
has been assessed as low. 

I 

I 

I 

I 

I 

I 

I 

I 
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I 

I 	No scarred trees were identified, and although there was a large amount of eroding 
stone material (dacite) on the ridge top area, no evidence of Aboriginal quarrying was 
noted. There were also no non-indigenous heritage items located in the quarry area. 

To effectively manage and minimise the impact of the operation, it is recommended 
that all sites are avoided. Where sites can be avoided, it is the responsibility of mine 
management to ensure that all sites and PAD areas are marked and protected during 
quarrying activity. This protection should include fencing of all sites and PAD areas 
including a buffer zone of 20 m. Al! workers must be informed of the location of the 
sites and PAD areas, and the requirements of the NPWS Act for the protection of 
these areas. 

If sites and PAD areas cannot be avoided, an application should be made to the NPWS 
for Consent to Destroy Permit for those sites and/or the isolated find. If Consent to 
Destroy Permits are sought, it will be necessary at some of the sites to collect surface 
artefacts, and the removal of the top 20 cm of topsoil be monitored by a representative 
of the Ngunnawal LALC and/or an archaeologist. At the other sites, it is simply 
recommended that all artefacts be collected and removed from the impact area. 

1.2.9 Land Use 

The site of the proposed quarry is currently used for grazing, predominantly sheep, as 
are surrounding areas and neighbouring properties. Land to the north has recently 
been rezoned for rural residential development purposes and it is anticipated that it will 
be gradually developed over the next decade. Council has been aware of the potential 
for the quarry development for some time and has advised verbally that it does not 
consider the quarry activities to be precluded by the proposed rural residential 
development nor the rural residential development to be precluded by the quarry. 

The proposed development of this site will not have a significant impact on 
surrounding land uses. Grazing activities will be able to continue around the quarry 
development area without interruption. 

During the initial stages of the quarry development it is not expected that there will be 
residential dwellings to the immediate north of the quarry. By the time housing has 
been developed in the area, the quarry operation will be contained within an excavated 
area below the ridge line which will separate the rural residential dwellings from the 
quarry operations. Neither visual impacts nor noise impacts are anticipated to be a 
significant issue for the rural residential dwellings to the north of the quarry area. 
Occasional noise may be heard during times of temperature inversion and southerly 
winds however, these impacts are not considered to be major. 

The main issue of concern will be ground vibration and airblast overpressure levels. 
The EPA assessment criteria will be met within 650 m of each active face. In the later 
years of quarry extraction, this zone of influence will extend into the rezoned land to 
the north. For planning purposes an appropriate buffer should be established from the 
outset to ensure that future housing development does not unduly impact on the 
ultimate development of this regionally significant hardrock resource. 

I 
I 
I 
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I 
1 	1.3 Conclusion 

The proposed quarry development will provide a guaranteed source of premium 

I 	quality hard rock, which is deemed necessary to overcome the historical problem of 
variable quality supply from established quarries within the ACT and surrounding 
regions. However, the proposed development has both positive and negative 

I 	implications, which have been identified and investigated in detail. A range of 
mitigation measures are proposed to ensure that the biological integrity of the site is 
not compromised and that noise, air and water management systems comply with 

I current EPA assessment criteria. 

This EIS presents the results of investigations of the likely interactions that the 

I proposed quarry will have on the environment both in the short and long term. These 
investigations clearly show that the proposed development is environmentally 

I 	
responsible by providing many contributions to controlling impacts and reduction in 
the potential for offsite impacts. 

I 	
Potential negative impacts are largely short term and able to be either avoided, 
mitigated or rectified during the course of extraction. Overall, the impact assessment 
described in this document strongly favours the development proceeding. 

I 
I 
S 
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I 	

2. Introduction 

This section provides background infrrmation on the project, the regional selling for 

I 	

the quarry and the proponent. The statutory requirements and environmentczl 
approval process are outlined and the consultation undertaken described. 

I 2.1 Outline of Proposed Development 

Totalcare propose to establish a premium hard rock quarry on a property located at 

I 

Williamsdale in New South Wales (NSW), west of the Monaro (see Figure 2.1). The 

site is immediately adjacent to the Australian Capital Territory (ACT) and NSW 

border. 

I The proposed development consists of: 

I 	
0 	a 17.1 ha porphyritic tuff quarry producing high quality aggregates and crushed 

rock for sale to markets based in Canberra and further afield; 

I 	J 	a 684 m conveyor belt to transfer primary crushed material to the processing area 

for further handling; 

I EJ 	a 32.8 ha processing area containing crushing machinery and product stockpiles; 

J 	a 0.9 km access road to transport equipment and personnel from the quarry to the 

1 	processing area; 

a 2.1 km access road to transport the quarry product from the processing area to 

I Williamsdale Road and the Monaro Highway. 

I 	
2.2 The Proponent 

The proponent for the project is Totalcare Industries Limited. Totalcare has a history 
of providing engineering maintenance services to the ACT and surrounding region. 

I 	
Totalcare has extensive expertise and experience that ensures the quality of their 
operations, and that standards and approval requirements are met. 

1 	2.3 The Project Site and Setting 

1
2.3.1 Regional Setting 

The proposed quarry site is located near Williamsdale, which is 3 km south of 
Canberra on the Monaro Highway. The parcel of land on which the quarry will 

I operate is in the Yarrowlumla Shire, County of Murray, Parish of Burra. 

The proposed quarry lease area is in the headwaters of Jerrabomberra Creek and Lobbs 

I Hole Creek. Jerrabomberra Creek feeds the Jerrabomberra Wetlands Nature Reserve 
which, in turn, flows into Lake Burley Griffin. No disturbed areas feed into the 
Jerrambomberra Creek system, with all such areas being contained or ultimately 

I discharging into the Lobbs Hole Creek catchment. 
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Li 
The area is characterised by undulating country on Silurian volcanics of the 

I 	Murrumbidgee Valley. Silurian volcanics include the Cappanana Formation and 
Colinton Volcanics-rhyodaitic and lithic tuff with minor siltstone, sandstone and 
limestone. Little or no rock outcrop occurs, and waning footsiopes are the dominant 

I landform element. 

2.3.2 Local Setting 

The local area immediat ly surrounding the proposed quarry site consists of private 
properties used for primary industry which predominantly consists of sheep and cattle 
grazing. The area is rural in character, with isolated dwellings located in the midst of 
open space, and occasional trees and stands of trees located within cleared paddocks. 
While most of the land has been cleared for grazing, forested areas do occur on ridge 
tops in the vicinity. The local setting and a general layout of the proposed 
development within it are shown in Figure 2.2. 

The closest settlement to the quarry area is the township of Williamsdale, located 
approximately 4 km south west of the quarry site. The major towns in the area are 
Michelago, approximately 16 km south of the quarry site, and Queanbeyan, located 
approximately 22 km north of the proposed quarry. 

The Goulburn Bombala Railway line runs in a north south direction, parallel, and 
immediately to the east of the Monaro Highway. It also lies between the proposed 
quarry site and the Monaro Highway. 

2.3.3 Project Site 

The site of the proposed quarry is located on a property with a lease boundary 
covering approximately 560 ha. The proposed quarry is located on a ridge at an 
elevation of approximately 965 m, within Portions 103, 122, 123 and 194 of the lease. 
The proposed access road traverses Portions 21, 22, 84, 119, 120, 121 and 122 of the 
lease. 

2.4 Statutory Requirements 

2.4.1 Environmental Planning and Assessment Act 

Within New South Wales, development approval and environmental impact assessment 
procedures are undertaken in accordance with the Environmental Planning and 
Assessment Act (EP&A Act), 1979, as amended. Under the EP&A Act, development 
approvals are classified into two categories: 

El 	Part IV - where development consent is required from Council 

El 	Part V - where a public body or the Minister is responsible for the determination 
of a proposal and Council consent is not required. 

The proposed development of this hard rock quarry and its associated facilities are 
subject to approvals under Part IV of the EP&A Act. 
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2.4.2 Environmental Assessment Procedures 

The proposal is classified as a "designated development" under Schedule 3 of the 
Environmental Planning and Assessment Regulation, 1994. Under Part IV of the 
EP&A Act 1979, all designated developments require an EIS to be submitted to 
Council with the development application. In addition, the development is considered 
to be an integrated development according to clause 91 of the EP&A Act since 
approvals are required from a number of authorities. 

The form and content of this EIS are in accordance with the requirements of clause 
54A of the EP&A Regulation. Pursuant to Clause 55 of the Regulation, consultations 
with the Director of the Department of Planning have been held and the document 
prepared in accordance with the Director's requirements. In addition, issues raised in 
correspondence with the various State and local government departments have been 
considered, including those from the Department of Urban Affairs and Planning 
(DUAP), Yarrowlumla Shire Council (Council), the Department of Land and Water 
Conservation (DLWC), the Environment Protection Authority (EPA) and the Roads 
and Traffic Authority (RTA). 

This document will be publicly exhibited and will act as an invitation for comment. 
Submissions made from the public should be forwarded to Yarrowlumla Council. All 
submissions will then be forwarded to the Department of Planning for review prior to 
assessment and ultimate determination by Council. 

2.4.3 Zoning 

The land on which the proposed quarry is located is zoned General Rural 1(a) under 
the Yarrowlumla Council Local Environmental Plan, 1993 (see Figure 2.3). This land 
is zoned to protect the agricultural potential of rural land while allowing other land use 
for appropriate purposes. Extractive industries are permissible under this zone, with 
development consent. 

The zone aims to prevent the fragmentation of rual holdings, and premature and 
sporadic subdivisions. With respect to the quarry the relevant objective of this zone is 
to ensure sound management of land which has an extractive or mining industry 
potential and to ensure that development does not adversely affect the potential of any 
existing or future extractive industry. 

The area to the north of the proposed quarry site has recently been re-zoned Rural 

I Residential 1(dl). The main objective of this zone is to ensure that the local 
environment is not degraded as a result of activities conducted on the land. This is 

I 	
achieved by ensuring that development is compatible with the environmental 
capabilities of the land, and encouraging the conservation and enhancement of natural 
resources by means of appropriate land management techniques. 

I 
I 
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2.4.4 Scope of the Development Application 

The Development Application accompanying this EIS covers the proposal to quarry 
premium hard rock from the lease area described above. Approval is sought for a 30 

I

year operation consisting of: 

resource extraction from the hard rock quarry with an average quarry production 

I

of 500,000 tpa and an upper production figure of 630,000 tpa; 

access roads from the quarry to the processing area and from the processing area 

' 	 to Williamsdale Road and the Monaro Highway; 

J 	a processing area including stockpiles for the product; 

I 1 	associated works and infrastructure required for the proposed operation; 

I

0 	transportation of the product to markets. 

Even though a 30 year planning consent is being sought at this time, it must be 

I 	
recognised that the operation will continue for many years and therefore subsequent 
planning consents will be required in the future. 

2.5 Authority Consultation 

The planning legislation controlling developments likely to have a significant effect on 

I 	
the environment in NSW is the Environmental Planning and Assessment (EP&A) Act, 

1979. In accordance with the EP&A Act, the Director General of the Department of 
Urban Affairs and Planning (DUAP) was consulted regarding the form and content of 

I
the EIS. A copy of the letter from the Director General is provided in Appendix A. 

This EIS has been prepared in accordance with Part 4 of the Environmental Planning 

I 	and Assessment (EP&A) Act 1979. The EP&A Regulation (1994) outlines matters 
that must be considered in preparing a Part 4 EIS. Clause 54A sets out matters which 

should be included in this EIS as outlined in Schedule 2 of the Regulations to the Act. 

1 	Table 2.1 shows the requirements of Schedule 2 and indicates where each requirement 

is addressed in the EIS. 

I Table 2.1 - EIS Statutory Requirements 

Matters to be considered in the EIS Under Schedule 2 EP&A 	 EIS Section 

i 	 Regulation 1994 

I 	 1 	A summary of the environmental impact statement. 	 Section 1 

2 	A statement of the objectives of the development or activity. 	Section 3.1.2 

1 	3 	An analysis of any feasible alternatives to the carrying out of the 
development or activity, having regard to its objectives, including: 

I 	
(a)the consequences of not carrying out the development or activity: 	Section 4.3 

and 
(b)the reasons justifying the carrying out of the development or 	Section 4.1 & 4.2 

I 	
activity. 

4 	An analysis of the development or activity, including: 
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Table 2.1 - EIS Statutory Requirements 

Matters to be considered in the EIS Under Schedule 2 EP&A 	 EIS Section 
ReuIation 1994 

(a) a full description of the development or activity: and 	 Section 3 

(b) a general description of the environment likely to be affected by the 
development or activity, together with a detailed description of those 	Sections 5 & 6 
aspects of the environment that are likely to be significantly affected: 
and 
(c) the likely impact on the environment of the development or 
activity, having regard to: 

the nature and extent of the development or activity 	 Section 5. 6 & 7 

the nature and extent of any building or work associated with 	Section 5. 6 &7 
the development or activity 

the way in which any such building or work is to be designed. 	Section 5. 6 & 7 
constructed and operated: and 

any rehabilitation measures to be undertaken in connection 	Section 3. 5 6 & 
with the development or activity; and 	 7 

(d) a full description of the measures proposed to mitigate any adverse Section 5, 6, 7 & S 
effects of the development or activity on the environment. 

5 	The reasons justifying the carrying out of the development or Section 4 
activity in the manner proposed, having regard to biophysical, 
economic and social considerations and the principles of ecologically 
sustainable development. 

6 	A compilation (in a single section of the environmental impact Section 8.1 

statement) of the measures referred to in item 4(d). 

7 	A list of any approvals that must be obtained under any other Act Section 8.2 
or law before the development or activity may lawfully be carned out. 

8 	For the purposes of Schedule 2, the principles of ecologically Section 7.7 
sustainable development are as follows: 

(a) The precautionary principle - namely that if there are threats of Section 7.7.1 

serious or irreversible environmental damage, lack of full scientific 
certainty should not be used as a reason for postponing measures to 
prevent environmental degradation. 

(b)Inter-generational equity - namely, that the present generation Section 7.7.2 
should ensure that the health. diversity and productivity of the 
environment is maintained or enhanced for the benefit of future 
generations. 

(c) Conservation of biological diversity and ecological integrity. Section 7.7.3 

(d)Improved valuation and pricing of environmental resources. Section 7.7.4 

A number of requirements were made by NSW Agriculture for the preparation of this 
EIS. These requirements and where they have been addressed in the EIS are 

summarised in Table 2.2 and are provided in full in Appendix A. 

I 
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Table 2.2 - NSW Agriculture Reauirements 
Environmental Issue to be Addressed EIS Section 
El Agricultural land classification Section 6.2 
El The impact of the proposal on sustainable agricultural production Section 6. 1.1 

including adjoining properties. 
El Assess any perceived conflict with adjoining land holders and the Section 6.1.1 

proposed mitigation measures. 
El Proposed buffers. Section 6 
El Note current and proposed rehabilitation including plans for top soil Section 3.13 

stockpiles. 
El Fencing of areas to prevent entry of cattle. Section 3 
El An assessment of impact to remnant vegetation on the land and details Section 3.3.1. 3.3.5 

of proposed clearing. & 6.5.5 

El An assessment of any risk to endangered species of flora and fauna. Section 6.5.4 & 
6.6.4 

El An assessment of the impact on ground and surface water. Section 5.3 & 5.4 
El Sediment and erosion control measures. Section 3.13 
El Impacts to local traffic. Section 6.4.3 

Requirements of the Environment Protection Authority (EPA) and the EIS section in 
which they have been addressed are summarised in Table 2.3. 

Table 2.3 - EPA Reauirements 
Environmental Issue to be Addressed EIS Section 

El Impacts on surface and groundwater. Section 5.3 & 5.4 
El Wastewater treatment. Section 5.5 
El Air quality issues. including dust control. Section 5.1 
El Noise and blasting. Section 5.2 
El Soil and erosion control. Section 3.13.2 
El Rehabilitation and environmental monitoring. Section 3.13 & 8.4 
El Broader environmental issues. Section 5 & 6 

Specific requirements proposed by the Department of Land and Water Conservation 
and the sections in which they are addressed are presented in Table 2.4. 

Table 2.4 - Denartment of Land and Water Conservation 
Environmental Issue to be Addressed EIS Section 

El Locality issues, including maps. land tenure. Section 2.3 
El Planning Issues including compatibility with surrounding land uses Section 6.1 
El Description of resources. geology, size and quality. Section 3.2 
El Site layout. Section 3.3 

El Extraction methods. Section 3.3.7 
El Stockpiles of overburden. tailings Section 3.3.6 
El Transport on site. Section 3.9 
El Storage of fuels and chemicals. Section 3.6 
El Sanitary and waste disposal. Section 3.10.1 
El Sediment dams and drains. Section 5.5.2 
El Environmental management and rehabilitation plan. Section 8.3 & 8.5 

El Rehabilitation. Section 8.5 
El Impacts during the establishment of the quarry. Section 5. 6 & 7 
El Erosion control. Section 3.13 
El Power. Section 3.14.1 
El Flooding Section 5.5 
El Water requirements. Section 3.7 
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Table 2.4 - Department of Land and Water Conservation 

Environmental Issue to be Addressed 	 - 	 EIS Section 
El Proposed life of the quarry. 	 Section 3.1 
El Water quality issues. 	 Section 5.3. 5.4 & 

5.5 

The Department of Mineral Resources also provided a copy of their requirements for 

I
the preparation of and EIS. These are summarised in Table 2.5. 

Table 2.5- Department of Mineral Resources 

Environmental Issue to be Addressed EIS Section I El The amount of material to be extracted and the methods to be employed Section 3.2.4 & 
3.3.7 

El Characteristics of the material to be extracted and quality. Sectio3.2 

I El Anticipated annual production. staging and life of the quarry. Section 3.3.4 
El Alternative sources. Section 4.3 

I 
El Transport routes. 
El Disposal of wastes. 

Section 3.9 
Section 3.10.1 

El Assessment of noise, vibration, dust and visual impacts and proposed Section 5 
mitigation measures. 

I El Rehabilitation. Section 8.5 
El Justification for the project. Section 4 

' 
I NPWS also provided a copy of their requirements for the preparation of EIS 

documents. These requirements are summarised in Table 2.6 and are provided in full 

in Appendix A. 

Table 2.6 - NPWS Requirements 

Environmental Issue to be Addressed 	 EIS Section 

I El Mapping the location and description of all native fauna habitats, Section 6.5 & 6.6 
vegetation communities and plant species that will, or are likely to be 
impacted by the development. 

I El Mapping of the location and description of Aboriginal sites and relics Section 6.8 
within the area to be impacted and identification of any areas of high 
archaeological potential. 

El Assessment of the significance of the above attributes. Section 6.5. 6.6 & I 6.8 
El Prediction of the likely impact of the proposal on the above attributes. Section 6.5. 6.6 & 

6.8 

I El Assessment of measures available to minimise the impact of the Section 6.5. 6.6 & 
proposal on these attributes. 6.8 

I 
El Management controls. including fire management, erosion and 

sedimentation. increased traffic effects, increased noise and dust, 
Section. 3.13. 5.1. 
5.2. 6.4. .6.5. 6.6 

removal of habitat. introduction and spread of pests species. & 6.9 

I Although the proposed quarry site does not fall within the boundaries of the ACT, it is 

in an area adjacent to the border in the south-east. Consequently, the ACT 

I 	
Government Department of the Environment Land and Planning were contacted. They 

proposed a number of general requirements for the EIS. These are generally in regard 

to the extraction, treatment and wastes, and transport. Full details of their 

I
requirements are presented in Appendix A. 
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The Yarrowlumla Shire Council was also consulted with regard to requirements for the 
EIS. The main area of concern was the effects of the proposed quarry on an area of 
land immediately to the north of the proposed quarry site. This area was recently 
rezoned from 1(a) General Rural to 1(dl) Rural residential. Consequently, the EIS 
addresses the potential impacts of the proposed quarry on future rural residential 
development of this area. 

The aim of the EIS is to enable members of the public, the determining authority and 
DUAP to properly understand the environmental consequences of the proposal. 

2.6 Community Consultation 

This quarry has had a previous approval and consequently, the community have been 
aware of the development for many years. Totalcare have carried out consultation 
with landowners directly affected by the development and discussions will continue. 

1 	2.7 Study Participants 

Participants involved in the preparation of the EIS included personnel at Totalcare, 

I 	
several independent sub-consultants, and International Environmental Consultants. 
These personnel and their role are stated below. 

I 
I 
I 
I 
I 
I 

Totalcare 

Manager Engineering Maintenance 	Neal Smith 

Quarry Manager 	 Darryl Knowles 

International Environmental Consultants 

Project Director Robert Byrnes 

Project Manager Margot Jamieson 

Environmental Scientist Julie Gander 

Graphics Dean Oliver 

Subconsu!tants 
Noise and Blasting Atkins Acoustics 

Dust Assessment Nigel Holmes 

Archaeology R Mills and Associates 

Floralfauna Roger Lembit 

I 
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3. Description of the Proposed Development 

3.1 Outline of the Quarry Proposal 

3.1.1 Principal Elements of the Proposed Development 

The major components of the proposed quarry development are outlined in the 

following table: 

Table 3.1 - Principal Elements of the Development 

Element 	 Purpose and Description 

Quarry 	 Development comprises: 
- 	cleanng and mulching of vegetation: 
- 	removal and stockpiling of topsoil for use in rehabilitation: 
- 	stripping and disposal of weathered rock overburden (using drilling 

and blasting, hydraulic excavators, dump trucks etc); 
- 	development of quarry benches by drilling and blasting (as per 

detailed quarry plans): 
- 	production drilling and blasting and subsequent loading and haulage 

of blasted rock to primary crusher. 

Quarry Roads 	Main quarry access road to be constructed to link Williamsdale Road to the 
process plant and truck loading area. Existing fann track will be upgraded 
to link the designated process and quarry areas. Quarry access roads to be 
developed 'in-pit to link quarry benches to primary crusher. 

Primary Crusher and 	The primary,  crusher is to be initially located at natural RL935 adjacent to 

Overland Conveyor 	the quarry rim (at RL940) with crushed rock to be conveyed 684 in 
downhill to a 40.000 tonne •surgepile located before secondary and 
tertiary process plant. The primary crusher will be re-located inside the 
quarry itself once in-pit crushing is operationally viable. 

Secondary and Tertiary The secondary,  and tertiary process plant. product stockpiles and quarry 

Processing Area 	infrastructure (office. weighbridge. workshop, amenities etc) are to be 
located on split level pads to be cut and filled over a 3 ha area at the head 
of the valley opening up to Williarnsdale Rd. Processing plant will be 
located on the upper (RL813) pad and will comprise conventional 
crushing. screening, blending and materials handling plant to produce a 
range of premium quality quarry products. 

Stockpiles and 	Product will be stockpiled on the RL81O pad adjacent to process plant. 

Loading Area 	The pad area will be 'hardstanded' to minimise contamination and support 
heavy vehicle traffic. All product will be weighed at a computer linked 
weigh bridge before dispatch. 

Visual/Acoustic Bunds These will be designed and constructed to minimise visual and noise 
impacts from the quarry and transport operations. Bunds locations are 
shown on site development plans with the main bund located immediately 
down-valley of the process plant and stockpiling area. 

I 	
Transportation 	The quarry access road will sealed, signposted and speed limited to 

minimise potential impacts. The main road will be altered in consultation 
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Table 3.1 - Princinal Elements of the Development 
Element 	 Purpose and Description 

with appropriate road authorities to ensure the safety of the intersections. 

Water Management 	To be designed to catch and contain stormwater. provide necessary site 
Sinictures 	 water, prevent pollution of the Lobbs Hole Creek and assist in the 

prevention of soil erosion. 

3.1.2 Objectives of the Proposed Development 

The overall objective of the proposed development is to secure Totalcare a long term 
source of premium quality hard rock for the production of specified quarry products to 
supply to public and private sector works in both the ACT and surrounding area. The 
availability of a guaranteed source of premium quality hard rock is deemed necessary 
to overcome the historical problem of variable quality rock supply from established 
quarries within the ACT and surrounding regions. 

Principal objectives for the quarry development itself were that: 

El 	it be located as close as possible (preferably within 3 0km) to central ACT 
markets, 

El 	it be located in proximity to one of the major roads or highways servicing the 
ACT, 

El 	the resource comprise a minimum of 25 years reserves ofquarriable', premium 
quality hard rock; 

El 	quarry planning be undertaken to optimise the resource with minimum 
environmental impact; 

El 	the process plant be designed to incorporate state-of-the-art crushing, screening 
and handling plant to ensure product quality; and that 

El 	the quarry be developed in a cost effective manner to enable it to compete with 
private sector operations, particularly those operating in the ACT and surrounding 
region. 

3.2 Geology 

1 	3.2.1 Regional Geology 

I 	
Regional geology is shown on the Canberra 1:250,000 Geological Series Sheet 

I 	SI/55-16 and described in the accompanying Explanatoty Notes published by the 

I 	

Australian Government Publishing Service, Canberra. 

The 1:250,000 sheet shows the quarry site lying on the western side of a belt of 
undifferentiated porphyritic rocks extending approximately 30 km along a north-south 

I axis. These are mapped as Un-named Silurian Porphyries (Sp) and described in the 

I 
I 
I 
I 
I 
I 
I 
I 
I 
[1 
I 
1 
I 
I 
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I 
1979 notes as quartz-feldspar porphyries generally comprising 'altered, welded tuff and 

ash flows'. 

The 1:250,000 sheet shows the quartz-feldspar porphyries as being bounded by 

1 	foliated volcanics and metasediments of the Colinton Volcanics on their western, 
northern and southern flanks. To the east, the porphyritic unit is bounded by older 

I 	
metasediments of Ordovician age and Silurian sediments and volcanics belonging to the 
Canberra Formation. All of these units have been deformed with the older rocks being 

intensely folded and faulted. 

I More recent geological mapping is available for the northern portion of the geological 
unit mapped as undifferentiated porphyries on the :250,000 sheet. The Bureau of 

I 	
Mineral Resources (BMIR) have published a 1.100,000 Geological Series Sheet that 

extends to London Bridge, some 7 km north of the proposed quarry site. The BMIR 

sheet is dated 1992 and subdivides the geology previously mapped as Un-named 

I 	Silurian Porphyries (Sp) into a number of units comprising the Collinton Volcanics 
(Svc, Svc-, etc). The principal unit (Svc) is geologically described as 'dark green 
dacitic ignimbrite with minor volcaniclastic sediments'. 

I 3.2.2 Site Geology 

Representative drill cuttings and drill core have been petrographically examined for the 
proponent by Dr B.J.Barron and described as essentially similar in all cases. The rock 
is described by Dr Barron as an 'unsorted, crystal / once-vitric ti.ffderivedfrom a 
coarsely quariz_plagioclase-Kfeldspar-biotite porphyritic acidic (rhyodacitic) 

volcanic source'. For the purposes of this report the rock is hereafter referred to as 

porphyritic tuff. 

Dr Barron notes that because the porphyritic tuff is a pyroclastic rock and not a 
volcanic flow rock, it may have a variable composition due to variable proportions of 
primary volcanic lithic and crystal fragments. The rock has undergone strong but 
mainly selective alteration principally during deposition. Pyroclastic rock can be 

defined as: 

pertainiiig to fragmental rock materials formed by volcanic explosion or aerial 
ejection from a volcanic vent. '(Source - Collins 'Dictionary of Geolo - 1990) 

The proposed quarry site was identified by Guideline Pty Ltd in 1982 and confirmed by 
Coffey Partners International in December 1984 as being 'the most suitable for hard 
rock quarry development within the Canberra region'. The conclusion is included 

within Coffey's Report No. S5281/2/3 and attached as Appendix B. Coffey's 

prepared the report for Leighton Contractors Pty Ltd in response to a brief from 
Leightons to locate a suitable site within the Canberra region for the development of a 
hard rock quarry capable of supplying high quality dense natural aggregates'. 

The initial brief was provided to Coffey Partners by Leightons in 1983 and gave 
precedence to a number of geological, commercial, engineering and environmental 
search criteria. These included rock quality, site location and access (relative to ACT 

I 
I 
El 
1 
I 
I 
I 
[I 
I 
I 
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International Environmental Consultants Pty Ltd 	 Page 3-3 



I 
markets and main roads), hard rock reserves, resource 'quarriability' and minimal 

I
potential for environmental impact. 

The site was originally identified by Coffeys for Leightons from reconnaissance 

I 	geological mapping. It comprises two main adjacent north-south trending ridges of 
which the western ridge was selected as the preferred quarry development site on the 

I 	
basis of site topography and access. 

Once identified the prospective quarry location was investigated in some detail by 

I 	
Coffeys in March to May 1984 with details of exploration, testing and conclusions 
incorporated within Report S5281/2/2 dated February 1985. Work undertaken and 
reported by Coffeys included: 

I J 	aerial photo interpretation of structural features of the quarry area; 

fl 	geological mapping of the area intended for quarry development and now in the 

I vicinity of the area to be initially quarried under the current proposal; 

EJ 	the diamond drilling of four core holes (three to 30 m and one to 24 m depth) all 

I of which were located within the area to be initially quarried under the current 
proposal; 

I C3 	the drilling and blasting of four test pits within fresh rock exposed at the surface; 

I 	
71 the excavation of six backhoe pits to determine depth of overburden, all within the 

currently proposed quarry area; 

I

0 	bulk sampling of trial blasted and cored rock for subsequent laboratory analysis; 

fl 	estimates of reserves within the originally delineated quarry area; 

I 71 	the formal reporting of work undertaken and conclusions drawn. 

I 	
The Coffey's report concluded that the rock was 'suited for [production of] all types of 
aggregate requirements' particularly ready mix concrete. It also reported indicated' 
reserves of 9 million tonnes of quarriable rock within the northern half of the ridge 

I 	proposed for quarry development'. The report includes site maps (showing drill hole 
and test pit locations etc), detailed drill logs and photos, laboratory reports etc, and is 

I 	
attached as Appendix C. 

The significance of the Williamsdale site is also now recognised by the Department of 
Mineral Resources (DMR). Correspondence dated 9 June 1998 confirms the subject 

I
site a an 'identified [quarry] resource' and nominates that 

'ihe Department would object to any proposed change in :oning ithich may,  

I 	restrict or prohibit mining or extraction on areas shown by the striped hatching 

(h lite) on the e/ic/OSedJ)l(l/1S 

I 	The DMR correspondence (including  the referred plan) is attached as Appendix D. 
The area to be quarried under the current proposal is significantly larger than that 

I
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investigated by Coffey Partners in 1984. For this reason, the proponent has 
undertaken additional drilling, sampling and testing of rock with the objective of 
confirming the presence of at least 12.5 million tonnes of premium quality material 
within the designated quarry area. This work was completed during the period 
October 1998 to February 1999 and has been monitored by specialist extractive 
industry consultants Don Reed & Associates (DRA). The work undertaken by the 
proponent and monitored by DRA consisted of the following: 

air and ground survey of the proposed quarry and process plant areas (and 
surrounding properties); 

thege neration of a computer based topographic model (at ECS International) for 
subsequent geological modelling, extraction scheduling and quarry planning; 

the drilling of 11 percussion drill holes to depths of between 20 and 21.6 metres to 
confirm the depth of overburden and weathered rock in the area between the 
proposed quarry development and the main secondary and tertiary process plant; 

J 	the diamond drilling of three core holes (DDH5 5, 6 and 7) to depths of 45, 55 

and 63 metres depth respectively, at strategic locations to determine geology 
within both the main quarry ridge and the smaller ridge immediately west, between 
the quarry and the process plant; 

petrographic analysis of drill cuttings and drill core to positively identify rock type 
and potentially deleterious materials, as well as to predict the mechanical 
properties of the rock; 

I 	J 	the sampling and laboratory testing of drill core to confirm mechanical properties 
and rock quality. 

I 	Drill hole locations are shown in Figure 3.1 prepared by ECS under DRA supervision. 

Figure 3.1 is based on current and detailed survey information provided by 

I 

	

	
Geo spectrum. Survey data has been used to create a three dimensional geological 
model incorporating drill log data and used to generate the geological cross sections 
included as Figures 3.2 and 3.3. These figures provide sectional representation of drill 
coverage and representation over the proposed quarry site. 

Figures 3.2 and 3.3 show logged data from vertical and inclined drill holes 
superimposed over the final quarry profile. They show that DDH6 and DDH7 have 
been drilled down to RL 902 and RL 918 respectively, these levels being ±8m of the 
final quarry floor level of RL 910m. 

Detailed drill logs of diamond holes are included within Appendix E. Drilling results 

are summarised within Table 3.2: 

I 
I 

I 
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I 

I 
Table 3.2 - Drill Log 
Hole No 	Depth of 

Overburden (m) 

Summary 
Total Linear 

Metres Drilled 

(m) 

Total Metres 
Fresh Rock (m) 

Metres Fresh 
but H.Altered 

Rock (m) 

Metres Fresh 
Mod.Altered 

Rock (m) 

% Fresh 
ModAltered 

Rock (%) 

Diamond Drill Holes 

I DDI1I 	0.3 30 29.7 0 29.7 100% 

DDH2 	4.9 30 25.1 0 25.1 100% 

DDHS 	3.6 30 26.4 0 26.4 100% 

I DD1I4 	 3 24 21 0 21 100% 

DDI15 	12.2 45 32.8 32.8 0 0% 

DDH6 	10 50 45 10.4 34.6 77% 

I DDI-17 	8.1 63 54.9 5.9 49 89% 

Percussion Drill Holes 

I 
PDI-Il 	 3.6 

PDE-12 	4.8 

20.4 

21.6 

16.8 

16.8 

P1)113 	4.8 21.6 16.8 

PD114 	 6 21.6 15.6 

U PDH5 	9.6 20 10.4 

PD1I6 	19.2 21.6 2.4 

PDH7 	20.4 21.6 1.2 

I PDH8 	9.6 21.6 12 

PDH9 	8.4 21.6 13.2 

PDHIO 	16.8 20 3.2 

PDH1 1 	4.8 21.6 16.8 

I
Conclusions to be drawn from the above-tabled drill holes include as follows: 

The depth of weathered rock overburden within the nominated quarry area has 

I 	
been determined from DDH's 1-4, 6 & 7 and PDH's 1-4. It ranges O.3m to lOm 

and averages 4.9m. The bulk of this material appears suitable for selective 
quarrying and blending for the production of road pavement materials. 

I 71 	Diamond drill holes 1, 2, 3, 4, 6 and 7 were all drilled within the delineated quarry 
area. Logs for the six holes show that 202.1m of core has been described as fresh 

I 	(Fr) porphyritic Tuff. Of this figure only 16.3m or approximately 8% has been 
logged as heavily altered and of lesser quality. This material can be either: 

I
-  selectively loaded and dumped (or blended into road materials or other); or 

- crushed (with a percentage of weaker material being reduced to dust) and 

I diluted within overall aggregate production. 

The remainder of the fresh [selectively altered] core has been logged as strong, 

I 	competent and an apparently suitable for the production of premium quality 
aggregates and associated quarry products. Such comment is made on the basis 

I 	
of visual observation in the field and petrographic analysis of representatively 
sampled core. Confirmation of rock quality however is reliant on extensive 
laboratory testing, the results of which are reported in Section 3.2.3 below. 

I 
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I 

	

J 	Field observation of drill core and trial blasted rock has also indicated that the 

I 	rock can be expected to have good to excellent blasting and crushing 
characteristics. 

I Representative drill core from percussion drill holes and DDH's 5 and 6 has been 
petrographically examined by Dr Jane Barron who previously worked as the senior 

I 	
petrologist for the NSW Department of Mineral Resources (DMIR). Representative 
core from DDH 7 has been examined by Janet McNulty who is the Principal of Applied 
Petrographic Services (APS) for confirmatory opinion and an expanded view on the 

I
expected engineering properties of the rock. 

Reports prepared by Dr Barron and APS are included with this document as 

I
Appendix F. Major conclusions to be drawn from those reports are as follows: 

	

71 	The resource comprises a generally massive deposit of pyroclastic rock described 

I 	
by Barron as an unsorted crystal / once vitric tuff derived from a coarsely quartz 
feldspar and biotite-porphyritic acidic volcanic source.' That source was 
probably rhodacitic. 

I 0 	The deposit shows signs of localised folding and faulting although no dominant 
structures have been identified at this stage and the rock appears relatively 

I homogeneous and increasingly massive at depth. 

	

EJ 	Although variably altered, all of the samples examined are described by Barron as 

I 	having similar lithology, ie, 'the samples show remarkably similar primary 
mineralogy, with moderate to intense but selective alteration.' 

I 	1 	Secondary minerals principally comprise illite (10-20%), chlorite (510%)  along 
with minor carbonates and zeolites. This secondary mineralogy is generally 

I 	
described by Barron as being contained, ie: 

'veryfine grained illite is selectively located in plagioclase ciystal sites, 
partIv clouds the once glassy rock matrix and defines the weak, wrny 

I tectonic foliation 

'chlorite is selectively developed in sparse once-phenociystic sites, and also 
forms sinai/patches in the foliated rock matrix fraction. 

' 	 'ni/nor granular ca/cite/ills tension microfractures and coats sparse planar 
joint surfaces. calcite is an accessoty secondaty phase that is also 
'coiitaiiied itithin feldspar and niqfic crystal sites. 

	

fl 	Overall the rock type (lithology) is described by Barron as apparently 'tough and 
compact due to an abundant, very fine grained quartzofeldspathic rock matrix 

I 	
fraction, in spite of the contained presence of contained illite and patchy chlorite. 
Barron goes on to note that the rock should mechanically break along calcite 
infilled joints and fractures. 

I 
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I 
Comment on the expected encineering/mechanical properties of the rock is provided 
by APS and summarised within Section 3.2.3 below. 

I 	
3.2.3 Rock and Product Quality 

Product quality has been nominated by Totalcare as the fundamental reason for the 
proposed new quarry development at Williamsdale. The corporation is seeking a 

I 	reliable source of high quality hard rock capable of yielding premium quality 
aggregates, road pavement materials and other construction materials able to meet 
relevant specifications at all times. Totalcare management advise that this required 
consistency of product quality has not been historically available from quarries located 
within the ACT and immediate surrounds. 

I Product quality is primarily reliant on the mechanical and chemical properties of the 
rock quarried. Mechanical properties are principally dependant on rock mineralogy, 

I 	
texture and freshness. Problems faced by existing hard rock quarries in the Canberra 
region are to a large degree related to the variability of the rock types being quarried. 

I 	
Assessment of the quality of the Williamsdale porphyritic tuff has been essentially 
fourfold, comprising: 

I 	
fl initial, physical assessment of outcrop, trial blasted spalls, percussion drill cuttings 

and diamond drill core by DRA and ECS geologists in the field; 

I
71 	petrographic analysis of drill cuttings and core (by Barron and APS) to confirm 

rock type, identify potentially deleterious mineralogy and predict probable 
engineering properties of the rock- 

0 	chemical analysis (by Sydney Analytical Laboratories and CTS) to test for 
potential reactivity (sulphides, alkalis etc) and potential contaminants such as 

I
sugar; 

comprehensive laboratory analysis (at CTS and Boral Greystanes) to confirm the 

I 	strength, durability and overall competence and quality of the rock as a source of 
premium quality quarry materials. 

I Field Inspection 

Physical assessment of the Williamsdale resource has been undertaken by senior 

I 	geologists from Coffey and Partners (1984/85) and Don Reed and Associates (DRA) 
during the period October 1998 to February 1999. The rock outcrops extensively 
along the quarry ridge where it has been trial blasted at several locations for bulk 

I sampling and subsequent laboratory testing. Whilst selectively altered the rock appears 
generally massive (tightly jointed) and homogeneous, strong and competent. 

I Trial blasted rock exhibits excellent blasting and crushing characteristics 
(fragmentation, shape etc) and is reported to have reacted well to laboratory [jaw] 
crushing. Fresh rock also exhibits excellent drilling characteristics (penetration rates, 

I cuttings shape etc) and yields an apparently high quality drill dust. 

I International Environmental Consultants Pty Ltd 	 Page 3-8 



I 
Diamond drill core is increasingly massive at depth yielding unbroken core lengths of 

I 	three to five metres. It has a characteristically fragmental, porphyritic texture and a 
strong metallic ring. In excess of 90% of core from DDH's 6 and 7 has been logged as 

I 	
relatively homogeneous, selectively altered, strong, competent and apparently suitable 
for the production of premium quality aggregates. That 'apparent suitability' has been 
subsequently confirmed by comprehensive laboratory testing. 

I Petrographic Analysis 

I 	
Rock type, mineralogy, texture, homogeneity, alteration and genesis are commented on 
in detail by Barron whose conclusions are summarised in Section 3.2.2 above and 

whose renorts are attached as Annendix F. Barron's basic conclusions are confirmed 

by APS whose report is also included in Appendix F. 

APS are used by the quarry industry to petrographically inspect rock samples for 
potentially deleterious mineralogy and/or, contaminants. The standard reporting 
format used by APS for all these clients is that presented as Appendix F. APS's 
principal conclusions in relation to the Williamsdale material (DDH7) can be 
summarised as follows: 

El 	Rock type is a relatively "homogeneous crystal / vitric tuff'; 

El 	Rock mineralogy comprises 22-23% quartz, 53-54% feldspar, 17-18% 
chlorite/clay minerals, 1-5% carbonates and minor opaques and accessory 
minerals; 

El 	Rock texture is detrital, poorly sorted, coarse to very fine grained and mainly 
consisting of crystal fragments in a very fine grained felsic and chlorite / clay 
mineral matrix. Indistinct bedding is defined by elongate detrital quartz and 
biotite; 

El 	The presence of moderate to minor amounts of heavily strained quartz or fine 
chert or microcrystalline quartz indicates potential for Alkali Aggregate Reactivity 
(AAR); 

El 	Potential Alkali Silica Reactive materials were not detected; 

El 	Stain testing indicated that minor amounts of the chlorite / clay minerals in the 
rock may be expansive and that X Ray diffraction analysis would be required. 

It needs be stressed that petrographic analysis is used to identify the presence of 
potentially reactive materials such as strained quartz or expansive clays. It cannot in 
itself confirm or quantify Alkali Aggregate Reactivity. Chemical analysis [modified 
CSIRO test] has in fact shown tested aggregate to be non-reactive. Further testing is 
scheduled to confirm the result reported in Table 3.3 below. 

As a result of the recommendations included in the APS report, X Ray diffraction 
testing was commissioned to check for thepresence / absence of expansive clays. 
Testing was undertaken by Dr Ervin Slansky, School of Geology, University of NSW 

I 
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I 
and concluded that 'no expansive clays not even in traces, were found in the fine 

I
fraction ?f the samples.' Slansky's report is attached as Appendix G. 

I 	
Chemical Analysis 

Tests for chemical properties have been carried out by Sydney Analytical Laboratories 
at Seven Hills and [the modified mortar bar expansion test] by Boral Laboratory at 

1 	Greystanes. Initial tests were completed during the second half of 1998 on trial blasted 
'spall' material with chemical testing having been undertaken in order to assess: 

I
J 	the potential for alkali aggregate reactivity (AAR) in concrete manufacture; and 

fl 	the potential for the rock to contain suiphide mineralisation (pyrite or other) at 

I
sufficient level to be of concern for the potential generation of acid by oxidation. 

I
A summary of the tests conducted and the results obtained follows: 

Table 3.3 - Chemical and Potential Reactivity Test Results (1998 & 1999) 

' 	 Test 	 Result 

Water Soluble Sulphate (% SO4) 	 0.003 

Acid Soluble Sulphate (% SO4) 	 0.004 

Total Sulphur (% S) 	 0.008 

I 	Total Oxidisable Sulphur (% S) 	 0.007 

Acid Neutralising Capacity (% CaCO3) 	 1.300 

Net Acid Generating Potential (Kg H2SO4  per tonne) 	 -12.800 

Sugar Contamination 	 nil 

I 	
Principle conclusions to be drawn from chemical tests are that: 

71 	levels of oxidisable sulphur are extremely low and net acid generating potential is 

I
negative; 

EJ 	the crushed rock will readily comply with the ACT Government's 1997 limit of 

I
no more than 0.05% sulphur in crushed rock for road pavement material; and that 

13 	crushed rock aggregates will similarly comply with the stringent requirements of 

I
the CSIRO modified test that mortar bar expansion not exceed 0.1% at 21 days. 

Laboratory (Geotechnical) Analysis 

A bulk sample of rock spalls obtained from the trial blast adjacent DDHI was tested by 
Canberra Testing Services on the 13 July 1998. Results of those tests are presented in 

i
the Table 3.4. 

I 

I 
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1 
' Table 3.4 	Laboratory Test Results (1998) 

Test Specified Result 

Limit (1998) 

I 
Point Load Strength (Mpa) 
SSD Particle Density (kglm3 ) (±4.75 mm aggregate) > 2100 

7.8 
2680 

Water Absorption % <2 0.5 

I 	Wet Strength (kN) 	 > 100 	 339 

Dry Strength (kN) 	 390 

Wet/Dry Variation % 	 < 25 (severe) 	13 

I
< 35 (moderate) 

Sodium Sulphate Soundness Weighted Percent Loss % 	 <6 	 0.1 

Los Angeles Abrasion B Grading  % 	 <30 	 11 

Polished Aggregate Friction Value 	 Note 	 54 

Stripping % 	 nil 

Initial Adhesion Stripping % 	 nil 

Note (1) that the RTA seeks PAFV results of >48 for premium quality sealing aggregates in the ACT and 50 or 

1 	more on major state roads. A PAFV of 54 is regarded excellent for road building and maintenance purposes. 

Confirmation of rock durability comes from testing of crushed drill core from DDH6 

I 	and DDH7. In both cases, drill core was representatively sampled, crushed (by 
laboratory jaw crusher) and tested for wet I dry strength variation and Los Angeles 

' 	Abrasion. Results are summarised in Table 3.5 below. 

Table 3.5 - Laboratory Test Results (1999) 
Drill Core 	 DDH6 	DDH6 	DDH7 	DDH7 

I 	Depth Sampled 	 15-30m 	30-60m 	10-30m 	30-60m 

Dry Strength (KN) 	 400 	385 	328 	352 

Wet Strength (KN) 	 354 	308 	293 	308 

I 	Wet I Di' Strength Variation (%) 	 12 	20 	12 	14 

Los Angeles Value 	 12 	13 	15 	13 

It is noted that only one wetldrv strength variation has been measured >14. It is widely recognised within the 

1 	
quarry industry that lower wetldrv strength variations will be derived from the testing of better shaped aggregates 
than those produced by Iahorator jaw crushing. This is because quarry produced aggregates will be more 
cubically shaped afler closed circuit and impact crushing. Better shaped aggregates have suhstantiall loner 
wetldry strength variations than the more elongated and flakily shaped aggregates produced by laboratorvja\ 

I crushers. 

The principle attribute of premium grade aggregate is rock durability which is 

1 	quantified by testing for, Wet I Dry Strength Variation, Los Angeles Value and 
Sodium Sulphate Soundness. The above tabled results confirm that representatively 

' 	sampled spalls and drill core have tested extremely durable. 

Results also allow the rock to be categorised as relatively impermeable and 'very 

I 	
strong ' to extremelv strong'. Furthermore the high Polished Aggregate Friction 
Value (PAFV), coupled with rock strength and durability, suggests that the 

Williamsdale quart-v will prove to be an excellent source of sealing aggregate whilst 

' 	the nil stripping' results indicate it will prove of equally good quality for asphalt 
pavement manufacture. 

I International Environmental Consultants Ptij Ltd 	 Page 3-11 



I 
Laboratory results appear to confirm Barron's conclusion that the bulk of the 

1 	potentially deleterious secondary minerals (chlorite and illite) are 'locked up' within the 
rock fabric. Where aggregated in more heavily altered rock, these secondary minerals 

I 	
may need to be handled with some care (via selective quarrying) however it is 
anticipated that a high proportion of this weaker material will be either scalped or 
reduced to crusher dust, during normal crushing and screening operations. 

I Conclusions Relative to Rock and Product Quality 

' 	On the basis of the geological exploration work completed to date and the results of 
subsequent petrographic, chemical and geotechnical testing, it appears that the 
Williamsdale resource will yield a range of premium quality, quarry products. 

1 	3.2.4 "Quarriable" Reserves 

' 	Quarriable reserves are defined in this report as those able to be quarried from the 
subject I western ridgeline, in an operationally and commercially viable manner, to 
produce premium quality quarry products. These reserves can be sub-divided into 

I 	
'proven reserves' and 'inferred reserves'. Such categorisation has been adopted by 
some sectors of the quarry industry from the mining industry. 

I 	
Within the quarry industry the term 'proven reserve' is used to describe a resource 
where reserves and quality of the rock have been confirmed by an adequately qualified 
geologist. The term is used to reflect the level of confidence held by geologists in the 

1 	light of the technical and economic investigations undertaken and results obtained. 

Based on all available data, the reserves within the proposed quarry development area 
of 17. 1 hectares can be substantially categorised as proven. Based on the quarry 
planning presented within this EIS, those substantially proven reserves have been 

I 	
quantified (down to RL910m) as: 

Substantially 'proven' reserves 

1 	El fresh porphyritic tuff 	= 	15 530 000 tonnes (at 2.68 t I bcm) 

El 	weathered rock overburden 	= 	2 055 000 tonnes (at 2.40 t / bcm) 

I Additional, inferred reserves are contained within the quarry ridge to the north of the 
proposed quarry development area. They lie within the area bounded by the RL940 

' 	topographic contour. Reserves within that additional 12 hectares have not been drilled 
but are inferred (by virtue of deposit structure, surface outcrop and a trial blast) as: 

' 	Additional inferred reserves 

El 	fresh porphyritic tuff 	= 	13 025 000 tonnes (at 2.68 t / bcm) 

El 	weathered rock overburden 	= 	1 500 000 tonnes (at 2.40 t / bcm) 

Thus the total figure for proven and inferred reserves of quarriable fresh rock within 

I 	
the main quarry ridge (ie, within the RL940 contour down to RL910) has been 
quantified at 28.555 million tonnes. Additional reserves of potentially quarriable hard 
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I 	
rock are present within surrounding ridges and below the planned quarry floor, that is 

I 
	

below RL910. 

3.2.5 Product Range 

The quarry operation will produce a comprehensive range of premium quality, hard 
rock aggregates, crusher dust / manufactured sand, blended pavement materials, 
ballast, gabion and other quarry products for sale to public and private sector cliental 
within the ACT/Queanbeyan areas and south Totalcare's internal demand will 
underpin future quarry production, with the anticipation that additional markets will be 
secured. 

Quarry products will also be supplied to regional Councils, road contractors, concrete 
producers, asphalt producers, builders, resellers, landscape gardeners and so on. 

The competitiveness of the Williamsdale quarry product will be primarily tied to: 

product quality and 
fl delivered price. 

Delivered price and other market forces are considered within Section 4 of this EIS. 

3.3 Quarry Planning and Operation 

3.3.1 Initial Site Development / Quarry Access 

During the development of the site a number of works need to be carried out to 
improve traffic access and instigate environmental control systems. 

The access road to the site, including Williamsdale Road and the railway crossing on 
Williamsdale Road will be upgraded. Associated with the work on the service road to 
the site will be the construction and installation of drainage and sediment ponds, silt 
stop fencing etc. which will protect the environment from specific harm associated with 
the works. 

Culverts will be installed wherever creek crossings are required. 

Development of the process/stockpile area will involve earthworks and construction of 
areas of hardstand, creating approximately 3 ha of space for the process/stockpile area. 

During the development of the quarry, the existing farm track linking the proposed 
process plant area to the proposed quarry area will be upgraded to cater for site 
development and subsequent quarry operations. Earthworks associated with the 
development of actual quarry benches will be undertaken concurrently with other 
developmental works and will involve the clearing of a limited number of trees, the 
stripping of overburden, and the creation of two or more initial quarry benches. 

An Sin-pit' quarry access road will link the quarry benches with the primary crushing 
station. Associated drainage works and pollution control measures will be developed 
prior to or at the same time as the initial stages of quarry development. 
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3.3.2 Quarry Planning and Design 

Quarry plans have been prepared for the extraction of the hard rock resource at 
Williamsdale. Planning has been supervised by DRA in consultation with Totalcare 

I 	representatives and management. Plans have been computer generated by ECS Mining 
Consultants, Bowral. They are based on aerial photography and survey data (from 

I 	
December 1998) and the 3 dimensional, geological modelling referred to above. 

Plans have been prepared to show the quarry development at years 1, 2.5, 5, 10, 15, 25 

and [end] 'life of quarry. They are presented in this report as Figures 3.4a to 3.4g. 

I Time intervals have been chosen to show the extent of quarry development after the 
removal ofO.5, 1.25, 2.5, 5.0, 7.5, 12.5 and 15.8 million tonnes of hard rock. 

I The staged quarry plans included as Figures 3.4a to 3.4g clearly demonstrate the ulill 
extent of the quarry development over time. They allow assessment of visual and 

I 	
other impacts on existing residents to the south and possible future developments to 
the north and north west. Plans can be viewed in graphic [3D] presentation from any 
viewing point nominated. Oblique views are available on Power Point presentation. 

I The quarry will be developed from the top of the ridge downwards, with the upper 
[RL970m] bench being initially cleared, stripped and quarried to allow the subsequent 

I 	development of lower benches. Total volumes of material to be quarried under the 
proposed quarry design are nominated within Table 3.6. 

I Key elements of quarry design are as follows: 

El 	all quarry development to be contained within the RL940m contour; 

El 	quarry access roads to be developed within the confines of the quarry rim, ('in- 
pit'); 

El 	access road width to be 12m (plus shoulders) with a maximum gradient of 10%; 

' 	El face heights set at ISm to optimise quarry operational efficiencies within DMR 
guidelines, 

El 	face orientations to be a nominal 150  from the vertical; and 

I 	
El final bench widths to be 10 metres. 

3.3.3 Extraction Schedule 

' 	Quarry planning and assessment of the resultant environmental impact has been based 
on the assumption of sales ofup to 500 000 tonnes per annum of product. This is 
despite the fact that short term sales may be more in the order of 150 000-300 000 

I 	tpa. Scheduling of quantities to be quarried and subsequent product yield have been 
based on the following assumptions: 

1 	El in situ density of fresh rock quarried 	= 	2 680 kg!bcm 
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71 	in situ density of weathered rock 	 = 	2 400 kg!bcm 

fl 	product yield / bcm quarried 	 = 	90% 

71 	depth of overburden (range) 	 = 	1-12m 

71 	average depth of overburden 	 = 	6m 

The assumption of 90% yield allows that 1011/0 of material quarried will be lost as 

'scalps' during processing. Scalped material will theoretically comprise weathered 
rock from upper benches and a percentage of the more 'heavily altered' tuff. In fact, 
scalping ratios should decrease substantially on lower benches which will be developed 
entirely within fresh rock. It is also anticipated that a high percentage of scalped 
material will be blended back into road pavement materials and sold as product. Thus 
the 90% figure is considered conservative. 

Allowance for 1-12m overburden (6m average) is expected to prove similarly 
conservative as the average depth of overburden within the 10 holes drilled within the 
delineated quarry area is 4.9 metres. 

Total volumes and quantities to be quarried, processed and sold have been assumed by 

ECS to be as follows: 

Table 3.6 - Qu 
	

Extraction Schedule 
Year 	1 
	

2.5 	5 	10 	15 	25 
---------------------------------------------------- 
Overburden 45 754 	120 094 	197 991 	237 898 	341 665 	696 787 

(bcm) 
Tonnes 	555 000 1 388 900 2 777 800 5 555 600 8 333 400 13 889 000 17 530 000 

Quarried 
Tonnes 	500 000 1 250 010 2 500 020 5 000 040 7 500 060 12 500 100 15 777 012 

Produced  
Note (1) LOQ = Life of quarry (ie total reserves froin final quarry shell) 

3.3.4 Forecast Production & Sales - Plant Production Capacity & Operation 

The plant has been designed to process an average 500 000 tpa in normal operational 

hours, ie: 

n 	'in-pit' primary crushing plant capacity has a design capacity of 450 tph whilst 

secondary and tertiary crushing and screening plant has a design capacity of 

300 tph. 

I Under these circumstances, normal annual production capacity can be calculated as 
300 tph x 9 hrs x 5 days x 45 weeks x 83% production factor, ie approximately 

i 	
500,000 tpa 

Such production lies well within the upper production figure of 630,000 tpa, as 

I 	
assessed in this environmental impact statement. There may be times however when 
market demand from one or more major projects (such as the VFT, International 
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Airport or Canberra-Nowra Highway) may require production of more than 500 000 - 
630 000 tpa. To meet such extraordinary demand, production could be increased to 
around 800 000 tpa by working additional hours, ie: 300 tph x 1.2 hrs x 5.5 days x 48 
weeks x 85% prod. factor, ie. approximately 800 000 tpa. 

Under these circumstances, Council would need to be consulted in relation to 
assessment and approval of any additional impact. It needs be stressed that in the 
interests of operational and cost efficiency, processing plant has been designed to meet 
'forecast maximum demand' within 'normal operating hours'. 

Dependant on the balance achieved between production and sales during the first two 
to three years of quarry operation, it is expected that stocks of aggregates and blended 
road materials will be built up to (and maintained) at between 120 000 and 150 000 
tonnes. 

The quarry industry is effectively market driven with sales tied to demand from the 
construction industry, product quality and sales price at point of delivery. Under these 
circumstances (and particularly in a market like Canberra) it is deemed critical that any 
new quarry be designed to afford maximum flexibility of operation to its owners. For 
this reason, process plant at Williamsdale will be both modular and semi-mobile. This 
will allow a number of operational options, for example the Williamsdale plant will be 
able to be operated: 

fl 40 hrs/week x 44-49 weeks per annum to produce 450 000 - 500 000 tpa or 
40 hrs/week x 3 0-44 weeks per annum to produce 300 000 - 450 000 tpa; or 
40 hrs/week x 15-30 weeks per annum to produce 150 000 - 300 000 tpa; etc 

Only the first of these three scenarios require a full time/fully manned quarry operation 
at Williamsdale. Although quarry management will at all times operate at least one 
sales loader and the weighbridge at Williamsdale, the second and third production 
scenarios will not require full time quarry operation. Under these circumstances the 
quarry workforce and/or process plant to be periodically transferred to other project 
sites. The concept of 'campaign' quarry operation is becoming increasingly common 
within the quarry industry. 

The key to planning the proposed Williamsdale quarry operation has been essentially 
twofold, ie: 

71 	to ensure the long term availability of premium quality quarry products for 

I construction purposes whilst at the same time; 

71 designing the quarry and quarry plant to be operated either full time or on a 
campaign basis to cater for fluctuating conditions of market demand. 

3.3.5 Quarry Site Preparation 

The proposed quarry area is covered primarily with grazing pastures and farm access 
tracks are in place. A small area of low regrowth eucalypt and associated native 
species will be cleared in the southern portion of the quarry area. 
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The existing access track linking the proposed processing and quarry areas (between 
RL 810/813 and RL940), will be upgraded and widened to cater for a range of traffic 

ranging from low loaders and 50 tonne dump trucks to water carts, fuel tankers and 

I 	
four wheel drive vehicles. The upgraded 'quarry service road' will be will be 900 in 

long. 

I 	
Where it occurs. existing vegetation within the designated quarry area and access track 
will be progressively removed before quarrying activities commence. Wherever 
possible, cleared vegetation will be mulched and transported directly to rehabilitation 

I 	
areas in the process area or visual screen planting for respreading. In the event that 
there are no areas available for rehabilitation at the time, cleared vegetation will be 

I 	
windrowed for future burning and spreading. 

All clearing and revegetation works will be done in consultation with the relevant 
authorities, the DLWC in particular. An Erosion and Sediment Control Plan will be 

I 	prepared as part of the Environmental Management Plan. The plan will detail works to 
be undertaken prior to any surface disturbance such as the clearing of vegetation and 
subsequent stripping of overburden. Such works are outlined in Section 3.13.3 and 

I will inc1uu. 

I 	
El sedimentation control dams; 

El 	revegetation works on exposed batters formed during construction; 

El 	use of hay bales or sand bag check dams in roadside drains and minor 
watercourses to retard runoff flow and trap sediments; and 

El 	erection of silt stop fencing at key drainage points. 

I 	
All sediment traps will be regularly maintained (and/or upgraded) to ensure effective 
control of runoff from disturbed areas. For the extended quarry development, all 
erosion and sediment controls will discharge into further dams in the lease area and 
Lobbs Hole Creek, then downstream off the lease area. All of the measures described 

I (ie, in relation to site clearing, drainage and sedimentation control) will be adopted as 
part of standard operating procedure on in the quarry. 

I Further information on erosion control systems is provided as part of the proposed 
short and lonn term rehabilitation works. 

I 3.3.6 Topsoil and Overburden Stripping 

I 	
Topsoil in the quarry area mainly consists of shallow, rapidly drained lithosols and 
shallow earths. with rock outcrops occurring across the area. They are relatively 
infertile and are subject to sheet erosion. The 'stripping' of topsoil and underlying 

I 	weathered rock will precede drilling and blasting in the development of upper quarry 
benches. Weathered rock will be removed separately to be used to be either: 

El 	dumped as overburden; 
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El used in bund wall and/or road construction; or preferably, 

El blended into road base products. 

All topsoil will be stripped and loaded to trucks for transport to rehabilitation or 
stockpiling areas. If possible, overburden will be stripped, transported, dumped and 
respread in one operation however, it is more likely that topsoil will be stored for some 
time. This will be done in accordance with the preferred DLWC policy in order to 
sustain as much of the biological content of the soil as possible. The main stockpile 
will be located at the base of the processing area and will be shaped in the form of a 
visual/noise bund. On conclusion of quarrying activities, the bund will no longer be 
needed and used in the final rehabilitation of the site. 

Overburden removal will occur either using in house equipment or by use of 
contractors. Equipment employed will be finally determined by sub-surface geology 
but is expected to include bulldozers (Cat Dli - D9 or equivalent), scrapers (40 - 60t), 
hydraulic excavators (40 - 60t) and two or more 35 - 50 tonne dump trucks. 

3.3.7 Extraction Methodology - Drilling and Blasting 

Once stripped of overlying topsoil and heavily weathered rock, underlying rock will be 
quarried in benches by drilling and blasting before being loaded and transported to the 
primary crusher. These benches have been designed to be 15 metres high and inclined 
at about 15° from the vertical. ie, 75° from the horizontal. Drill and blast design has 
been primarily determined by the following: 

El 	site topography; 

El site geology. 

El material production and market demand; 

El 	size of the primary jaw crusher; 

El environmental and safety constraints. 

The development of 15 metre benches has been selected in order to: 

El maximise blasting efficiencies; 

El 	minimise inter-bench movements of mobile equipment; 

El 	minimise the number of drill movements; 

El 	minimise the number of inter-bench access roads; 

El adhere to industry practice in relation to safety standards. 

Drilling and blasting will be undertaken to develop the quarry benches shown in staged 
quarry plans shown as Figures 3.4a - 3.4g. While final drill hole size and blast 
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I 
patterns will need to be left somewhat flexible (in order to cater for changing 

I geological circumstances and evolving blast technology) it is anticipated that initial 
blast hole size will range between 90 and 125mm, with 102mm adopted in initial 

I 	

modelling. Drilling and blasting may be done in-house but will probably be carried out 

under contract. 

I 	

Drill rigs will be equipped with sound suppression and dust collection systems, as 
required. They will be chosen and configured to match the production and 
environmental requirements of the job at any given time. During the initial years of the 

I 	

quarry development, it is likely that drilling will be carried out by contractors who may 
operate pneumatic, hydraulic or air/hydraulic units with either towed or on board 
compressors. Smaller percussion rigs might equate to an Ingersoll Rand CM 351 air 

I 	
track with a VHIP 700 (200 psi) air compressor. Contractors are expected to employ 
either standard drifter, or down the hole units. 

Once the quarry moves to larger production tonnages, drilling will be carried out with 
larger capacity hydraulic percussion rigs with on board compressors. In today's 
market a typical rig produced by Gardner Denver might range from a SCH 2500 (with 
150 cfm compressor) through to a SCH 4500 (with 350 cfm compressor). Drill units 
will be fitted with silence packs, dust suppression and/or dust collectors and pre-
cleaners. 

Quarry planning has been based on the extraction of up to 630,000 tpa with an average 
production of 500,000 tpa of finished product. Actual production however will be 
market driven and is more likely to be in the order of 200,000 to 350,000 tpa (from 
220,000 - 390,000 tonnes quarried), during the first years of quarry operation. 
Figures set out in the following table provide essential data in relation to blast size, 
frequency and scheduling for the drilling and blasting of between 200,000 and 660,000 
tpa of hard rock at the proposed Williamsdale quarry. 

The number of holes drilled per blast will depend on blast size, drill hole diameter and 
the type of explosive employed. A number of explosive types and initiation systems 
are available on the market today. Modelling has been undertaken assuming the use of 
either ANFO or variable strength slurry explosives initiated by state of the art, high 
explosives and detonators. Initial blasts will be initiated using non-electric (None!) 
detonators with staggered delays employed along and between, blast rows'. 

Table 3.7 	Blast Size, Schedule and Frequency 
Target 	Tonnes 	Volume 	Mean BCM 	Blast 	Blasts per 

Production 	Blasted 	Blasted 	per Blast 	Frequency 	annum 

(TPA) 	(TPA) 	(BCM) 	 (wks) 

100 00() 	110 000 41 000 3 416 4.33 12 

200 000 	220000 82 000 4 555 2.88 18 

300 000 	33() 000 123 000 5 US 2.16 24 

400 000 440 000 164 000 6 833 2.16 24 

50() 000 5S() 000 205 000 8 542 2.16 24 

600 000 660 000 246 300 10 262 2.16 24 	- 
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The critical issue to predicting blast impact (measured as airblast overpressure and 

I 	
ground vibration) is nomination of maximum instantaneous charge or MIC. Assuming 
15 m bench heights, the mass of conventional explosives (ANFO) may range from: 

I
El 	95 kg/hole for a 90mm diameter hole with 13m explosive column; to 

El 	108 kg/hole for a 102mm diameter hole with a 13m explosive column; to 

I El 	132 kg/hole for a 125mm diameter hole with a 13m explosive column. 

I 	
MIC's will be determined by bench height (nominal 15m with 13m explosive column), 
hole diameter (nominal 102mm for initial blasts), and the number of holes detonated 
instantaneously. At this stage it has been determined that EPA criteria can be readily 

I 	met by blasting on the upper bench with an MIC of 265 kgs which would allow 2 x 
125 m holes to be initiated on the same delay. Final drill and blast design will be 

I 	
determined by: 

El 	EPA imposed criteria in relation to airblast over-pressure and ground vibration; 

I El 	rock fragmentation; and 

I 	
El cost per tonne of rock on ground. 

MIC's and other drilling and blasting controls will be finally determined to ensure they 
meet current EPA guidelines. Blast options range from fortnightly (approximately. 

I 	27,500 tonnes per blast x 24 blasts per year) to monthly (9,000 tonnes per blast x 12 
blasts per year). It should be noted however, that weekly or even twice weekly 
blasting may be required during the quarry development stages, under adverse weather 

I conditions and/or while working in tight sections of the quarry. 

I 	
Initial blasts will be extensively monitored to confirm predicted impacts at potentially 
affected residences. Future blast design will be determined on the basis of monitored 
results and other above-listed criteria. MIC and other blast factors will always be 

I 	
stringently controlled and monitored to ensure compliance with EPA guidelines. 
Standard quarry practise will include the following: 

I El 	blasting to be conducted between the hours of 9am and 3pm, wherever possible; 

El 	details of blast dates and approximate times to be displayed (at least 24 hours 

I 	
before blasting) on an appropriately sized sign located at the intersection of 
Williamsdale Road and the quarry access road; 

I El 	liaison with aviation authorities will be maintained on a blast by blast basis; 

El 	blasting to be avoided in adverse meteorological conditions wherever possible; 

I El 	generation of fly rock to be minimised / eliminated by adequate stemming of drill 
holes (using 14mm crushed aggregate) and by careful monitoring of the drilled 

I burden' to avoid substantial cracks, fissures and other face conditions that may 
allow premature fragmentation and consequent escape of explosive energy. 
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Quarry practices such as deck loading will be employed (where necessary) to 
avoid such weaknesses; 

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

- 	the confinement of the explosive charge, 
- 	the detonation efficiency of the charge; and 

- 	the degree of water saturation in the ground at the time. 

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

- 	blast hole diameter; 

- 	explosive strength; 

- 	concentration in blast holes; and 
- 	the use of air decks etc. 

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

I 71 	Secondary breakage of oversized rock in the quarry will normally be undertaken 
with a hydraulic rock breaker although there may be times where explosives may 

I
be necessary. 

Drilli ng and blasting will be carried out in accordance with relevant regulations and 
monitored by the Regional Mines Inspector and the EPA. All blasts will be self- 

I 	monitored to provide air-blast over-pressure and ground vibration data on a blast by 
blast basis. The handling and storage of explosives will be controlled by contractors 
and/or the quarry operator, under licence from the Mines Inspectorate branch of the 

1 	Department of Mineral Resources (DMR). 

Optimal drilling and blasting results will be achieved by quarry face surveys and careflul 

I monitoring of face geology, profile and structure. Modifications to drilling and 
blasting practices will be made on a blast by blast basis in accordance with these 

I
factors. 

3.3.8 Face Loading & Delivery of Blasted rock to the Primary Crusher 

I Blasted rock will be loaded from the quarry floor either: 

direct to the primary crushing module; or 

I C1 	to dump truck to be delivered to the primary crusher. 

I 	
Rock will be loaded by either a front end loader (CAT. 988 or equivalent) Oi 45-65 

tonne hydraulic excavator. Mobile, face loading plant will be either owned by be 
company or owned and operated by a contractor. 

I 
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Where haulage distances are greater than 50 metres, dump trucks will be used to haul 
blasted rock from quarry faces to the primary crushing module. Dump trucks will be 
35 - 50 tonne machines (CAT 769 - 773 or equivalent). Quarry design caters for either 
direct loading of an in-pit primary crusher module or dump truck haulage from the 
various benches to the primary crusher located at RL925 (refer below). In-pit, access 
road design has been based on road widths of 12m and maximum road gradients of 
10%.  

3.3.9 In-Pit Primary Crushing 

The primary crusher module will be mobile or semi-mobile in configuration and will 
comprise 

a 50 tonne receiving hopper; 
vibrating grizzly feeder; 

El jaw crusher (48"x42" or larger); 
El 	an integrated diesel ftielled generator / power source; 
El 	control cabin with PLC & CCTV link to secondary & tertiary plant; and 
El dust suppression at truck and crushed rock discharge points. 

The module will be initially located on the main quarry access road at natural RL135, 
approximately 100 metres west of the long term quarry rim at RL940. The operating 
strategy of the quarry will always be to retain the option of being able to match the size 
of the primary crusher with blasted rock size and production requirements. Whilst the 
initially installed primary jaw crusher will be sized at 48" x 42" it is probable / possible 
that larger crushers will be employed in the longer term. 

Itis the intention of the quarry operator to move the primary crushing station into the 
confines of the quarry (ie within the RLI40 rim) as feasible. Relocation will be 
possible once the RL925 bench is developed to sufficient size to allow blasting and 
plantloading operations to be conducted in a safe and operationally viable manner. 
Quarry plans indicate that such circumstances will be created afler the removal of 

' 	about three million tonnes of resource. 

Primary crushed rock will be delivered by overland conveyors to a surgepile located 
immediately uphill of secondary and tertiary processing plant as shown in Figure 3.5. 
The proposed conveyor routes are shown on Figures 3.6 and 3.7. The two conveyors 
will initially cover a distance of approximately 755 metres from the tail pulley at RL15 
to the downhill discharge point at RL845. Dust suppression will be provided adjacent 
the head pulleys on conveyor transfer and discharge points. 

I 	
The use of overland conveyors averts any need to use dump trucks outside of the 
quarry and immediate confines. In particular it averts the impact of operating dump 
trucks at the head of the valley in which the secondary and tertiary crushing and 

I
screening plant is located. 

The surgepile location and profile are shown in Figures 3.8, The 40,000 tonne 

I 	
surgepile has been designed to stockpile primary crushed rock prior to secondary and 
tertiary crushing and screening. It allows independent operation of quarrying and 
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I 
processing operations at Williamsdale. It has been designed with a minimum 'live' 

I 	capacity of 10,000 tonnes to ensure raw feed availability during short / long term 
interruptions to quarry production. 

I 	Primary crushed rock will be transported to secondary and tertiary processing plant via 
a variable speed conveyor installed within an Armco or concrete tunnel underlying the 
surgepile. That conveyor will be fed by at least two variable speed feeders installed 

J 	along the tunnel roof. Surgepile and conveyor delivery avoids the impacts of alternate 
dump truck or loader delivery. 

3.4 Materials Processing - Secondary & Tertiary Crushing and Screening 

3.4.1 Processing Area - Site Preparation 

The processing area is located at the head of the north-south oriented valley shown in 
Figure 3.8 and is currently cleared for grazing. Site preparation of the processing area 
will involve: 

71 	clearing  the few stands of existing vegetation located in the area; 
removal of existing fencing; 
removal and spreading or stockpiling of topsoil; 

1J 	installation of drainage and water catchment infrastructure; 
fl 	bulk earthworks to create the split level processing and stockpiling pads; 

hardstanding of these same areas for heavy vehicle usage and minimisation of 
potential for product contamination. 

The area selected for the processing and stockpiling of quarry product totals 
approximately three hectares (excluding the surgepile) and is shown in Figure 3.8. 
The few trees that need to be cleared will be mulched and the material used in 
rehabilitation works in the processing area. 

Topsoil in the designated processing and product stockpiling areas consists of a 
moderately deep (<0.30  m), moderately drained brownish black massive loam / sandy 
clay loam. This material is of a better quality than topsoil to be stripped from the 
actual quarry area and will be stripped prior to any subsequent earthworks or 
construction at the site. Stripped topsoil overburden will be either: 

11 	transported to short term rehabilitation areas; or 
stockpiled for future rehabilitative purposes. 

Topsoil stockpiles will be constructed in accordance with the preferred DLWC policy 
in order to sustain as much of the biological content of the soil as possible. The main 
stockpile will be located at the base of the processing area and will be shaped in the 
form of a visual/noise bund. On conclusion of quarrying activities, the bund will no 
longer be needed and used in the final rehabilitation of the site. 

Soil conservation measures will be carried out to ensure that the area is not subject to 
uncontrolled erosion. 
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The surge pile area will be excavated/constructed (by cut and fill) at approximate 
RL820. The material will be excavated using hydraulic excavators and a bulldozer. 
The material excavated will be loaded to dump trucks and used in the construction of 
the access road and for hardstand on the process and stockpile areas. 

The main plant and stockpile pads will be re-graded by cut and fill operations, then 
hardstanded to create a split level site comprising: 

El 	an upper level' pad covering approximately 1 Ha for process plant and associated 
infrastructure (workshop, storage area and possible laboratory); and 

El 	a Iower level' pad covering approximately 2 Has for stockpiling of quarry 
product and the location of remaining quarry infrastructure (weighbridge, office, 
amenities etc). 

These two areas are shown in Figure 3.8. 

Cut material will be obtained from areas located on the north eastern hillslope of the 
designated plant area. The final processing area will have a ground slope of 3%, 
sloping to the south west , towards the sedimentation control structure. Dust 
suppression will be achieved through the use of a water cart spraying water on pads, 
access road-, and other disturbed areas. Sediment and water control structures will be 
constructed to include diversion banks and sedimentation / settling ponds. 

3.4.2 Secondary and Tertiary Crushing and Screening Plant 

The secondary crushing and screening plant will incorporate pre-scalping facilities to 
remove weathered and otherwise altered material (nominally -14mm) from the primary 
crushed rock. Scalped material will be either blended back into road pavement 
material, sold as a stand-alone product, and/or used in the maintenance of internal 
access roads and quarry floors. 

The major components of the secondary and tertiary crushing and screening plant will 
be as follows: 

El 	a 9 tonne surge bin; 
El a 54" Rollercone, secondary cone crusher; 
El a 6'x 20' triple deck, horizontal screen; 
El 	a 2100 Cedar Rapids, tertiary vertical shaft impact (VSI) crusher; 
El 2 (7'x 20') triple deck, horizontal product screens; 
El 	6 x 35 tonne product / blending bins; 
El 	prodwi conveyors / radial stackers; 
El 	all connecting conveyors, chute work, supporting structures; 
El 	a bitumen precoat plant; 
El a 125 tph pug mill; 
El 	1 x 500 kVA and 1 x 800 kVA, integrated, diesel powered 'gensets'; and 
El 	a fully enclosed operator facility with PLC and CCTV process control. 
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Crushing and screening plant modules will be wheel mounted (mobile) for delivery and 
relocation but will be hydraulically raised on 1 metre high stands for normal operation. 
The layout of process plant, associated infrastructure and stockpiles is shown in 
Figure 3.8. 

Dust, noise and visual control will be afforded by: 

El 	cloth enclosure of the three screens; 
El 	cloth enclosure of selected conveyors; 
El 	dust suppression at all conveyor head pulleys and/or; 
El 	dust suppression at all crusher feed and discharge points; 
El 	erection and operation of plant behind product stockpiles and the main visual 

bund. 

The design capacity of the first stage secondary and tertiary crushing and screening 
plant is 300 tonnes per hour (tph). Crushed and screened product will be conveyed to 
overhead bins for aggregate storage, blending and either: 

I 	El direct loading to delivery trucks; or 
El 	transfer to major product stockpiles. 

3.4.3 Stockpiling and Loading of Crushed and Screened Product 

Products to be generated by the quarry operation include a range of single sized and 
blended aggregates, blended road bases, crusher dust, ballast and gabion. Blending will 
be achieved either through use of a conveyor located underneath individual bins 
directing product to a pug mill, or through the use of a FEL (Cat 980 or equivalent). 
The mill would be used for blending and stabilising product transported by conveyor. 

Facilities will be installed to enable sealing aggregates to be pre-coated with emulsion 
on site and stockpiled prior to being transported off site. Aggregates will be placed on 
stockpiles via a ground conveyor (transporting product from blending bins) for 
subsequent stockpiling or truck loading by FEL. 

Blended materials will be similarly ground stockpiled and loaded by FEL. The total 
tonnage of product stored in stockpiles will be set at minimum of 120,000 tonnes and a 
maximum of 150 000 - 200,000 tonnes. All loaded material will be weighed prior to 
leaving the site over a computer linked, 60 tonne weigh bridge. 

3.5 Associated Infrastructure 

There will be provision for an explosives magazine, a detonator storage area and a 
flammable liquid area on site in accordance with EPA, mines inspector and work cover 
standards Flammable products stored on site will include at least two 10,000 L diesel 
storage tanks and one 4 500 L storage tank. 

Telephone lines to and from the site will need to be established. 
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During the site development stages there will be demountable office facilities 
transported to the site for use by quarry personnel. 

Other on site infrastructure to be constructed as part of the proposed development will 
include: 

an oil and lubricant storage shed; 

fl workshop facilities including storage areas for tools and spares; 

71 a materials testing laboratory; 

73 an amenities block including showers and toilets (chemical toilets) etc.; 

fl a weigh bridge and office; 

fl a truck wash down area; 

J 	a truck, staff and visitor areas; 

Trees will be planted around the amenities area to improve the area and reduce dust 
generation in the vicinity. Security measures will also be employed to avoid stock 
entering any area controlled by the quarry operators. 

3.6 Fuels and Lubricants 

Fuel will be stored in above ground diesel tanks within a bunded area on an 
impermeable hardstand. Diesel will be pumped directly from delivery tanks into the 
above ground storage tanks in the process area. The bund will be sufficiently large to 
contain I IO% of the volume of the largest tank within the bund in accordance with 
AS 1940. Hose couplings will be located within the bund wall and there will be no 
pipework constructed through the wall. This will contain any spillage and prevent 
associated soil and groundwater contamination. 

Lubricants will also be stored in a designated bunded area with a concrete base. Oil 
will be delivered to the site in drums which will be unloaded and laid on their sides (to 
prevent the ingress of water) in the bunded area. When required, oil drums will be 
placed on a lube and workshop truck and oil will be transferred to equipment using 
portable pumps. 

I 	Inspections of the tanks and the bunded areas will be carried out regularly and ftiel 
supplied will be reconciled with ftiel stored to ensure that leakage is not occurring. 

I 	Waste oil will be stored for periodic collection and recycling by a local waste 
contractor. In the event of a spillage, the oils will be contained within the bunded area 

I 	
and pumped to drums for recycling. Residual oil will be absorbed using an appropriate 
material, and disposed of appropriately. Any spills occurring outside the bunded areas 
will be cleaned up by excavation of the material and appropriate disposal. 

I 
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3.7 Water Consumption Requirements 

The quarry will use water for the following activities: 

J domestic water supply (potable),-

71 dust control during crushing operations (non-potable); 

71 	dust suppression at the head pulleys of conveyors transferring material of 5 mm or 
smaller (non-potable); 

dust suppression within the quarry and hardstand areas (non potable); 

I

M internal access roads and access road dust control (non potable); 

fire fighting. 

3.7.1 Potable Water 

I 	Potable water for drinking and staff amenities will be required at the quarry processing 
area. Demand for potable water has been estimated at 20 L/personlday. With an 
estimated maximum workforce of 3 1 people (including truck delivery fleet), potable 

1 	water demand will be approximately 620 L per day. Additional water will be provided 
as required. 

Potable water will be trucked to site by a small tanker and stored in an above ground 
tank (up to 22,500 L) located adjacent to the main office and amenities area. Rain 
water from roofs of on site buildings will be caught and held for domestic use. 

3.7.2 Non-Potable Water 

The vast majority of water demand will be for dust suppression. Dust suppression in 
the quarry area and on the internal road network will be achieved through the use of a 
water truck, which will spray water as required to minimise dust generation. The 
water tanker used will hold approximately 25,000 L of water and will be used as 
required to, suppress dust on the site. During dry weather, it is estimated the tanker 
may be used for up to 4 hours per day, and will need filling about twice per day. 

Dust suppression in stockpile areas will be achieved through the use of sprays 
connected to conveyor head pulleys which transport material of 5 mm or less, during 
operating hours, delivering a mist spray over the stockpiles and key material handling 
areas. 

Water requirements for dust suppression for the site are anticipated to be in the order 
of 40 000 to 60 000 L/day, depending on weather conditions. 

3.8 Site Water Sources 

Raw water will be sourced from the main 3 ML water supply dam, which will be 
supplemented where necessary from existing farm dams. Water will also be sourced 

I 
1 
I 

LI 
Li 
1 
Li 

I 
I 
I 
I 
I 
I 
	

luteniational Environmental Consultants Phj Ltd 	 Page 3-27 



from smaller pollution control structures located around the processing area (shown on 
Figure 5.4). 

3.9 Transportation and Access 

Access to the quarry site will be obtained via the Monaro Highway, Williamsdale Road 
and a access road from the junction with Williamsdale to the quarry site (see 
Figure 3.10). Trucks will be limited to 60 kmlhr on Williamsdale Road and will 
adhere to the 100 kmlhr speed limit on the Monaro Highway. 

The bulk of trucks to be used for the transportation of quarry material off site will be 
tn-axle trailers with 30 tonne gross loads. It is expected that these will constitute over 
90% of the pick up vehicles. The remainder of product will be loaded to, and 
delivered by, 6 and 8 wheeler rigid trucks, with or without trailers. 

It is anticipated that some 32 to 64 loads of product will be transported daily (64-128 
truck movements). Projected maximum truck movements would be in the order of 176 
per day. Trucks will be loaded directly from the stockpiles by front end loaders or 
from ground bins and conveyor belts. 

Before entering the stockpile area and following loading, trucks will cross the 
weighbridge which will determine the tare and gross weight of each transportation 
load. 

3.9.1 Access Road 

The access road will be designed and constructed as an all-weather unsealed road with 
the first section to Lobbs Hole Creek being sealed in the first year (see Figure 3.9). 
The remainder of the road will be sealed using quarry produced sealing aggregates 
when available. It is anticipated that the entire road will be sealed prior to average 
production of 500,000 tpa being reached. The adopted design speed of the road is 
60 kmlhr. 

I 	

The proposed access road will generally follow the route of the existing access track 
with variations in alignment and grading to accommodate the requirements set by the 
adopted design speed criteria. 

I The alignment of the access road will deviate from that of the existing access track 
from Williamsdale Road, predominantly to allow the construction of the intersection at 
a location where the best sight distance can be provided. 

The access road will feature a 6.4 m wide pavement with 9.0 m total trafficable 

I 	

surface. In addition, 1.0 m wide table drains will be provided as required in road 
cuttings. Typical batter slopes will be 2 horizontal to 1 vertical. Pavement 
construction will be in accordance with Council specifications. It is anticipated that all 

I pavement materials will be sourced from the site. 

Intersection of Access Road with Williamsdale Road - The layout proposed for the 

1 	intersection of the Williamsdale Road with the Monaro Highway will consist of a 
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I 
standard type A terminating intersection. The alignment will be angled slightly to 

I 	facilitate trucks entering and leaving the access road. There is sufficient sight distance 
and trucks will be required to give way to vehicles already travelling on Williamsdale 

I 	
Road. 

Intersection of Williamsdale Road with the Monaro Highway - The existing 
intersection is an ALT layout (for through traffic only). A composite AURIALTL 

I 	layout has also been considered but because conflict is unlikely and this layout may 
encourage undesirable overtaking, the AUL layout is considered to be the most 

I 	
appropriate treatment for the intersection. This is also supported by the fact that the 
current Williamsdale Road intersection is infrequently used and the peak transport 
requirements of the quarry is well within the carrying capacity of the current 

I 	
intersection. It is therefore expected that intersection performance and turning times 
will be unaffected by the proposed quarry development. 

I 	
If found necessary within the life of the quarry development, a deceleration lane for 
south bound traffic on the Monaro Highway turning left into Williamsdale Road will be 
provided. 

I Railway Level crossing over Williamsdale Road Although the railway line is not 
currently in use it is proposed to strengthen the crossing by replacing the existing 

I 	asphalt pavement with 100 mm hotmix. This will minimise potential impact on the rail 
line from trucks. 

I 3.9.2 Road Design 

Drainage structures will be constructed at natural drainage points along the access road 

I to handle normal runoff. These drainage structures will be designed for an average 
recurrence interval (ART) of 100 years, in accordance with Australian Rainfall and 

I 	
Runoff(1987). 

Deep shoulder drains, able to be maintained by grader, will be constructed to protect 

I 	
the road pavement. 

3.10 Infrastructure 

1 	3.10.1 Sewage Treatment Facilities 

It is proposed to install an Envirocycle package treatment plant using biological 

I processes to treat the sewage. 

Effluent from Envirocycle package aerobic treatment plants contain less polluting 

I organic material and significantly less bacteria than septic tank effluent. Effluent 
quality requirements for such plants are: 

I C1 	Biochemical oxygen demand (BOD5) 20 mg/L 

fl 	Suspended solids (SS) 30 mg/L 
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I 
I

71 	Faecal coliforms (FC) 	30 per 100 ml. 

Thes e units are circular with five annular segments in series and two centre 
compartments. The annular segments comprise two primary sedimentation sections 

I 	and three aeration sections. The centre compartments comprise one clarifier and one 
disinfection tank. Sludge from the clarifier is returned to the first primary 
sedimentation tank. Aeration is achieved by a diffused air system and disinfection by 

I chlorine. 

Treated effluent will be used to irrigate landscaped and other revegetated areas. Spray 

I irrigation areas will be licensed by the EPA. 

I 	
3.10.2 Power 

Power will be provided by two Diesel Generators (1 x 800 kVA and lx 500 kVA). 

I 	
The diesel to run these generators will be sourced from a 4,500 litre above ground 
diesel storage tank that is fully bunded. These two generators will provide power for 
all requirements at the Processing area including domestic and industrial needs, as well 

I
as the conveyor drives. 

3.11 Production and Hours of Operation 

1 	3.11.1 Project Schedule 

I 	
It is anticipated that the quarry could be in commercial production within 12 weeks of 
development consent being granted. Exact scheduling of the development will 
however, depend upon the time of receipt of development approval and necessary 

I 	
licences and permits, availability of suitable equipment and contractors for both 
construction and initial quarry operation. 

' 	 3.11.2 Construction 

Construction activities will commence following of development approval, and is 

I 	expected to last for approximately 12 weeks. A detailed engineering design will be 
undertaken once development consent has been granted. This work will take into 
account any requirements in conditions of consent applying to the project. 

1 
d 

Since most of the construction contractors will be locally based, it will not be 
necessary to establish construction camps on site. 

3.11.3 Operation 

I 
I 

Contractors will be engaged to carry out the majority of construction activities, with 
contractors being drawn primarily from the local area. The construction workforce 
will comprise a combination of skilled, semi-skilled and unskilled labour. There will be 
a small component of specialist contract labour as well as staff from the proponent's or 
associated companies who may have to be brought into the area. 

I It is anticipated that activities at the quarry associated with product processing, loading 
and dispatch will operate 24 hours a day. This is necessary to optimise delivery cycle 
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times and meet customer requirements located across NSW. The actual quarrying 

I 	
activities however, will be restricted to daylight hours, typically from 6.30 am to 
6.00 pm. Quarry operations will not normally occur on Sundays or public holidays. 

I 	
Normal hours of operation have been calculated on the basis of 9.6 hours per day, 5½ 
days per week, 48 weeks per annum, with 240 tonnes per hour being processed. 
Normal hours of operation for individual quarry activities will be as follows: 

I CI 	quarry development will occur in daylight hours only (nominally 6.30 am to 
6 pm), 51/2  days per week; 

I D 	the in-pit/quarry operation will occur for approximately 5 - 6 hours per day during 
daylight hours (ie. 5-6 hours between 6.30 am to 6pm), 5½ day per week; 

I M 	second ary/t erti ary processing will take place during a single daily shift (ie. 8 hours 
plus 2 hours overtime) but on occasion may be required to be double shifted, 51/2  

1 	days per week; 

while the majority of truck loading and dispatch will occur during daylight hours, 

1 	51/2  days per week, the operation will need to be available 24 hours a day, 7 days a 
week to provide flexibility for transportation requirements; 

fl 	plant maintenance 

- where possible, preventative maintenance will generally be undertaken during 

I 	production hours. In the event that this is not possible, maintenance will occur 
after production hours with limited overtime; 

I
-  breakdown maintenance may be required up to 24 hours per day during 
production stoppages, as per normal quarry practice. 

1 	3.12 Workforce 

3.12.1 Construction 

During the construction period a significant number of contractors will be employed on 
site. These will include supervisors, surveyors, engineers, drill and blast contractors, 
electrical, civil, landscape and earthworks contractors. Earthworks contractors will 
employ operators for dozers, scrapers, graders, excavator, rollers and sealing units at 
various stages of the construction period. 

3.12.2 Operation 

During the operation of the quarry the on-site workforce is expected to consist of the 
following: 

I x driller/shot firer (in house or contracted); 

I x face loader operator (in house or contracted); 

I 
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El 	I x 50 tonne dump truck operator (in house or contracted), 

El 	I x plant operator; 

El 	I x relief operator/plant operator; 

El 	1 x sales loader operator; 

El 	1.5 - 2 x weigh bridge operators; 

El 	I x quarry foreman; 

El 	1 x quarry manager; 

El 	1 x salesman/sales manager(as dictated by market conditions). 

All other maintenance and relief staff will be contracted as required. 

The quarry operation is expected to support a truck delivery fleet of an average 15-20 
vehicles, the bulk of which will be subcontracted. 

3.13 Rehabilitation and Erosion Control 

3.13.1 Rehabilitation Objectives 

Temporary and permanent rehabilitation strategies have been developed for the site, 
with the primary aim being to maximise surface stability during both the construction 
phase and establishment of the final landform. The temporary rehabilitation works will 
be conducted concurrently with temporary erosion and sedimentation controls. 

The rehabilitation strategy will be developed to achieve the following objectives: 

El 	to produce a final walk away" landform which is stable and aesthetically 
consistent with surrounding !andforms, yet as far as possible does not preclude 
possible thture land uses; 

El 	to minimise the environmental impact of the quarry. This will best be achieved by 
shaping and revegetating surfaces as soon as possible, consistent with constraints 
imposed by the operation of the quarry and associated infrastructure. In addition 
careful use of spoil and topsoil piles will minimise noise and visual impacts 

El 	to ensure that available topsoil resources are optimised while establishing the 
suitability of alternative topdressing material in the course of the quarry design; 

El 	to ensure that the drainage systems at the site will remain stable and functional 
under extreme rainfall events. 
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3.13.2 Temporary Erosion Control Systems 

Prior to any construction work on site, including clearing of vegetation, soil stripping 
or access road construction, temporary erosion and sedimentation control structures 
will be put in place. The primary objective of the proposed erosion and sedimentary 
control systems is to safeguard against soil loss and consequently, minimise the risk of 
water quality impacts in downstream areas. The type of systems to be used are 
described below. 

Silt Fences 

A series of silt fences will be erected downstream of critical drainage locations in order 
to contain sediment generated during construction and prior to the stabilisation of 
surfaces by revegetation works. 

The filter fabric used in the silt fences will have a permeability coefficient of 0.02 cmls, 
allowing sufficient flow during minor storm events without water build up. Each fence 
will have a silt retention efficiency of at least 75%, however the overall retention 
efficiency will be increased by having the two fences in parallel. 

Road Batters 

Road batters will be constructed to minimise exposed areas and consequent soil 
erosion. In addition, batters will be topsoiled and revegetated as quickly as possible 
following disturbance. The batters will be stabilised with grasses to hold the topsoil on 
site. 

I 	

If necessary, hydromulching will be used to protect underlying fill material from wind 
and water erosion, thereby minimising sediment loss. The hydromulching application 
typically consists of straw, bitumen or polymer binder, seed and fertiliser. The value of 

I 	
the mulch application is that it provides instant protection of the surface soil from 
erosion and well as protects seeds, improves water holding capacity and germination, 
and is biodegradable decomposing to form an organic humus. 

I Drainage Culverts 

Additional erosion and sedimentation control systems will be used during construction 
of causeways or other activities near waterways. Silt traps will be constructed 
downstream of each crossing and will remain during the life of the quarry. 

Drainage beneath each causeway will be provided by a series of precast concrete pipes. 
The combined cross-sectional area of the pipes will be sufficient to cater for all flows 
up to a I in 100 year, critical duration storm event. 

3.13.3 Initial Rehabilitation Works 

Rehabilitation works will be conducted on all exposed batters including access roads, 
quarry process area, the outer face of the dams, construction areas and material 
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I 
stockpiles. These works will be conducted as soon as possible, to stabilise surfaces 

I
and prevent erosion. 

Topsoil removed from the processing and surge pile areas will be stored in a bund 

I 	constructed downslope of the processing area. This bund will store the topsoil for the 
duration of the project and will also provide visual screening and noise shielding for the 
two residences on Williamsdale Road. It will be approximately 5 m high and will have 

I batters no steeper than 1:2 (V:H). 

The topsoil stockpile will be seeded with grasses as soon as construction has been 
finalised (subject to suitable weather conditions) to stabilise the soil. In addition, 
shrubs will be planted along the top of the stockpile to further stabilise the pile and to 

I

provide additional visual screening of the processing area. 

Rehabilitation works may include a spray application of straw mulch material to the 

I 	
ground surface immediately following formation of exposed slopes or topsoiling. The 
mulch would consist of a mixture of straw, bitumen, fertiliser and seed mix. The 
primary purpose of this application is to provide immediate surface soil stability to 
minimise erosion potential while at the same time sowing grass seed and fertiliser. 

An appropriate grass seed mix will be based on recommendations made by the Soil 

I 	Conservation Service now part of the Department of Land and Water Conservation, 
consisting of a mixture of fast growing, short lived species; slower growing, more 
hardy grass species: and nitrogen fixing legumes. An example of the type of grass seed 

I
mix for different growing seasons in provided in Table 3.5. 

I 

Table 3.5 - Generalised Seed and Fertiliser Applications 
Season 	Species 	Rate (kg/ha) 	Fertiliser * 	Rate (kg/ha) 

AutumnlSpririg 	Phalaris (Sirosa) 1 - 2 
Pha/arLv aquatica 

I Red Clover 2 - 3 	Grower 11 	 400 

Trifoli urn pratense 

I \Vhite Clover 
Trifoliurn repens 1 	 Starter 15 	 400 

I Subterranean Clover 4 
Trifoliurn .cijhterraneuni 

I Nlurex Medic 2 - 4 
.1 feulicago murex 

Cocksfoot 

I Dact yl/s glornerata 1 - 2 

I 
Tall Fescue 

Fesru ca arundinacea 3 - 6 

Tall Wheatgrass 3 - it) 

I
7luiiopiiurn elongatum 

I
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I 
The hay mulching present in the spray mixture promotes slow runoff velocities, 

I 	reducing scour potential. However, even with such a surface sealing, runoff from 
larger storm events will have the potential to erode steeper batter slopes. Th. erosion 

I 	
potential will reduce once vegetation is established. 

The fertiliser application is likely to be either "Starter 15" or "Grower 11" at a rate of 
400 kg/ha. Gypsum may also be applied to improve the soil structure and water 

I 	infiltration, however this will be determined in consultation with the Soil Conservation 
Service prior to revegetation works. 

Once the areas have been sown they will be regularly watered to maximise germination 
and sustained growth. Once the final revegetation works are complete and self-
regenerating native vegetation communities are established, maintenance requirements 

I will be substantially reduced. 

I
3.13.4 Final Rehabilitation Works 

In most areas the final rehabilitation works will be a natural progression and 

I 	
continuation of the initial rehabilitation works. The final "walk away" landform will 
however, require additional earthworks prior to revegetation, and assume no further 
quarrying activities after the 30 year development plan covered by this EIS. 

I Until such time as the quarry has ceased active extraction, rehabilitation will be 
peripheral only, and will not include the processing area or the quarry itself. This 

I 	
means that rehabilitation will be limited to site landscaping and vegetation works 
located around the roadways and the processing area. 

I 	Areas requiring long term stability will be seeded with a mixture of native tree and 
shrub species in the initial sowing. Advice will be sought from both the Soil 
Conservation Service and the National Parks and Wildlife Service for an appropriate 

I 	species list. it is also proposed to undertake some tree planting in the early stages of 
the project so that by the time the quarrying operations have reached an advanced 

I 	
stage, these tree screens will be well established and form part of the final landform. 

Assuming that no further quarrying activities occur after the 30 year life of the quarry 
currently proposed, or at such time as the quarry operators intend closure of the 

I 	quarry, the final void will be secured in a manner acceptable to the Department of 
Mineral Resources. In order to shield the rural residential community to the north 

I 	
from views of the quarry faces, it is not proposed to throw blast the northern sides of 
the quarry which would expose the quarry area. A bund will be constructed around 
the top of the quarry some distance from the face and fencing will be constructed 

I 	
around the pit to limit access to the site. The final grade of the landfor-m wiii depend 
on the extent of the quarry operation at the time of intended closure. 

I 	
Once operations have been completed, all buildings, infrastructure and stockpiles will 
be removed from the processing area and the area will be shaped and ripped where 
necessary to prepare it for topsoiling. It is anticipated that only minor regrading will 

I 	be required for these areas to return the landform to its pre-existing condition. 
Following shaping and ripping, topsoil from the bund wall will be spread to a depth of 
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I 	
10-20 cm across the processing area and surge pile area and the area revegetated with 

I 
	grasses, shrubs and trees. 

Surface preparation prior to rehabilitation works will generally include: 

71 	contour ripping in advance of normal cultivation and sowing operations to 
increase moisture infiltration and thus improve and prolong the available moisture 
for establishing vegetation. This will also aid in reducing surface runoff and 
subsequent erosion hazard while promoting tree root penetration. These works 
will be carried out in consultation with an experienced geotechnical engineer in 
order to avoid potential slope instability; 

73 	application of gypsum at a rate of approximately 8 tonnes/ha may be required to 
improve the structure of the material and avoid surface sealing; 

EJ 	prior to cultivation fertilisers may be applied to encourage early root development. 

Revegetation works will be monitored in order to fine tune rehabilitation 
methodologies and ensure that a suitable vegetation community is established in the 
quarry area. 

The main water supply dam will remain to collect runoff from the processing area. 
Runoff waters will contain sediment until final revegetation works are established. 
Once revegetation works are established, the dam will serve as a valuable water 
storage for subsequent land uses such as stock grazing. 

3.13.5 Final Land Use 

The principal objective of the rehabilitation plan is to create a stable landform that 
poses no long-term environmental hazard. When determining the final land use of the 
site, a number of other factors need to be taken into consideration, including: 

land use of surrounding areas; 

physical limitations of the area; 

soil availability or suitability of alternative top dressing materials 

visual implications and landscape compatibility; 

existing ecological values; 

fl 	existing land capability for the site and surrounding areas; and 

11 	requirements of state and local authorities and community organisatlons. 

The final landform of the processing area and surge pile will be similar to that currently 
existing. The site will be suitably revegetated for agricultural grazing activities and will 
be reafforested to reflect vegetation communities that naturally occur in the area. 
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The final void will be treated in accordance with requirements at the time of the mine 
closure. In addition to ensuring that the site is stable, it is likely that some revegetation 
of benching will occur. It is important however, to keep final land use options open. 
During the course of rehabilitation, further opportunities may arise which could 
influence the final use of the land. Such land uses may be identified from input from 
local organisations, agencies and community groups. 

3.14 Energy Statement and Greenhouse Emissions 

3.14.1 Energy Statement 

The principal sources of energy to be used in the quarry are electricity and diesel. It is 
recognised that energy conservation is an important issue in all areas of the quarry 
operations, and the most energy efficient processes available will be used. At this stage 
however, it is not possible to accurately define the total energy use, given that at least 
some of the initial quarry development activities will be undertaken on a contract basis. 

3.14.2 Greenhouse Emissions 

The use of diesel powered equipment on the site will lead to emissions of carbon 
dioxide. A number of strategies will be used to minimise greenhouse gas generation. 
These include- 

71 minimising vehicle usage where possible, and 

maintaining vehicles so that fuel efficiency is maximised. 

All vehicles and equipment will meet standard emission criteria and will be serviced 
regularly to optimise fuel consumption and minimise the generation of green house 
gases. These strategies will be implemented as part of the National Greenhouse 
Strategy. 
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I 
4. Project Justification and Alternatives 

This Section jus1/ies the project in terms of the supply and demand for quarry 

I materials. How the proposed Williamsdale Quarry will/it into Totalcare 's overall 
operations is also explained and alternatives discussed. 

1 	4.1 General 

I 	
Justification for the proposed quarry development is nominated by the proponent as 
being essentially twofold, ie: 

I 0 	to allow Totalcare Engineering Maintenance to develop a fully integrated business 
structure to compete for future public and private sector contracts on an equal 
footing with private sector entities; and 

I71 	to ensure that the Corporation has long term access to a reliable source of 
premium quality aggregates, road pavement materials and other construction 

I materials able to meet relevant specifications, at a competitive price, at all times. 

These two strategic objectives are considered by Totalcare management to be critical 
to the long term commercial viability of their core business activities in engineering 
maintenance services. The realisation of the two objectives relies on approval of the 

I
Development Application for which this EIS has been prepared. 

4.2 Company Background 

I Totalcare Industries Limited (Totalcare) was incorporated on 28 November 1991 and 
commenced operations on 1 January 1992. The company is wholly owned by the ACT 

I 	

Government, incorporated as an unlisted company and operates subject to the 
provisions of the Territory Owned Corporations Act. The company is managed 
through a highly experienced Board of Directors. 

I The company's original functions comprised a commercial linen service, incineration of 
clinical wastes, sterilising of surgical instruments, building maintenance and transport 

I 	

services for health care and hospital sectors. The ACT Government transferred a 
number of additional functions to Totalcare on 1 January 1997. These included project 
directorship of building and infrastructure construction, property management, 

' 	engineering maintenance service, fleet management services and an expanded building 
maintenance service. 

I 	
The expertise, skills and professionalism of a diverse range of business units are now 
amalgamated into the five divisions of Projects, Engineering Maintenance, Fleet, 
Facilities Management, and Mitchell Processing Facilities. A corporate group supports 

I these divisions. 

Totalcare Industries Limited provides services to both government and private sectors. 

1 	The company achieved sales revenue of $87579 million in 1997/98 through a 
workforce of 650 employees and a large capital equipment base. Employee skills 
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1 
cover a wide spectrum of professional, technical, trade and administrative 

I 	
competencies. Also, Totalcare has effectively and reliably built a strong contractor and 
subcontractor network, which enables Totalcare to assemble a strong team to meet any 
challenge. 

I Totalcare is a company managing the delivery of capital and maintenance works to 
government agencies and private sector clients on a competitive basis. An essential 

I 	component of its business strategy is a continuous improvement philosophy aimed at 
developing a commercially viable and customer focused organisation. It is the 
intention of the business units within Totalcare to comply with their customer's 

I 

	

	requirements by providing services in the most efficient and effective manner. This 
includes conforming to statutory and regulatory requirements as well as giving 

I
consideration to community needs, environmental issues and safety requirements. 

4.2.1 Totalcare Engineering Maintenance 

I Totalcare Engineering Maintenance is a division of Totalcare Industries Limited. This 
division was born out of previous Commonwealth and ACT Government identities that 

I 	
have provided the roads and stormwater maintenance service for the ACT over many 
decades. In more recent years this service has been extended to the ACT surrounding 
regions, including work for local councils, RTA, other government agencies and 

i

private clients. 

The National Competition Policy of Commonwealth, State and Territory agreements 

I 	
has resulted in significant changes within government for the delivery of services to the 
community. Governments have been systematically opening up services that were 
previously provided by an in-house workforce, for public tender to ensure the best 

I 	value for money service is delivered to the community. Many government in-house 
providers of services have been shifted into company structures and are required to 
operate under the same conditions as private sector counterparts to ensure a level 

1 	playing field in the event of a public tender for those services. Hence the formation of 
Totalcare Engineering Maintenance. 

I 	Totalcare Engineering Maintenance is a local business with a permanent workforce of 
100 and additional seasonal personnel of up to 25. It is a dedicated team of people 
who are building a total roads and stormwater maintenance business to serve its 

I community. The business achieved sales revenue of $22.8 Million in 1997/98. The 
business must grow and diversify its revenue base to ensure its longterm viability. One 

I 	
area of growth is in the supply of quarry materials to supplement its road construction 
and maintenance activities. 

I 4.2.2 Integrated Business Structure 

The principal reason for the corporatisation was to streamline operations and allow the 

I 	
new entity to compete with the private sector in tendering for fi.iture civil and 
engineering contracts in the ACT and surrounding areas. This strategic planning is in 
accord with the Federal Government's 'National Competition Policy' designed to 

1 	ensure a level playing field for competitive tendering. 
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In order to be competitive when tendering for roads maintenance contracts, Totalcare 
Engineering Maintenance have determined that they need similar resources and 
capabilities as their counterparts within the private sector. Such philosophy is 
considered particularly critical when tendering for turnkey projects. These private 
sector counterparts are vertically integrated with their own quarries, concrete, asphalt 
and road maintenance plants. 

4.3 Project Justification 

The main reasons why Totalcare wish to develop the Williamsdale Quarry can be 
summarised as follows: 

J 	Ageneral shift is occurring throughout Australia towards performance based 
roads maintenance contracts offered for up to 10 year terms. A similar trend is 
projected within the ACT and surrounding region. To effectively compete for 
these contracts a business will need a fully integrated service capable of satisfying 
the performance contract requirements. Only a few large national companies are 
currently capable of meeting this demand. The level playing field is tilted in their 
favour. This situation has the potential to increase the road maintenance costs 
without increasing quality for local communities. 

El 	Totalcare Engineering Maintenance needs to position itself to be competitive with 
these national companies or become increasingly non competitive. Therefore it is 
developing a fully integrated business that can give existing and potential clients a 
"turn key" service for roads and stormwater maintenance requirements. This 
includes asset inspections, pavement management, maintenance designs/strategies, 
project and contract management, routine and planned maintenance/construction, 
emergency response works, supply of materials and the supply of plant and 
equipment. The proposed Williamsdale Quarry is part of this business 
development. 

El 	The ACT regional market for quarry aggregates is virtually controlled by two 
national companies. Totalcare as a third player with the Williamsdale Quarry will 
improve competition and result in gains for the local community. 

El All aggregates used in road spray sealing are currently transported into the ACT 
region. The significant truck transport costs are passed on to the local 
community. The availability of product at Williamsdale Quarry will reduce 
cartage distances by over 100 km and approximately $10 per tonne. 

El 	Shortages have occurred in the previous two years for the supply of spay seal 
aggregates. This has an effect on the completion of work that can only be 
conducted over the months of December to March due to temperature 
requirements. The supply and quality of the spray sealing aggregate from the 
Williamsdale Quarry will provide a local reliable supply and overcome this 
problem. 

El 	Many roads are failing before their design life. This increases the demand for the 
scarce roads maintenance dollars available. Specification for road building 
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I 
materials are becoming more stringent to maximise the life of a road. The 

I 	

Williamsdale Quarry will produce a very high grade of aggregate that will satisfy 
these specifications. 

I 	
E1 The proposed Very Fast Train (VFT) will require high quality ballast material. 

Very few quarries will be able to satisfy the stringent specifications for ballast. A 
considerable volume of material will be required for construction of the high speed 

I rail line. The Williamsdale Quarry product will satisfy the VFT requirements. 

fl 	The development of an International Airport will also require materials that may 

I be provided by the development of the Williamsdale Quarry. 

The project is justified on the basis of Totalcare's business objectives and the high 
quality of the rock that will be obtained on a consistent basis which will enable 
Totalcare to meet its business objectives. As summary of rock quality considerations is 

I
provided below. 

4.4 Rock and Product Quality 

I As nominated in the opening paragraph of Section 3.1.2 - the overall objective of the 
proposed development is for Totalcare to secure a long term source of premium 

' 	quality hard rock for the production of specified quarry products for supply to public 
and private sector works in both the ACT and surrounding areas. In order to be 
competitive any such source would need to be: 

I J 	independent of vertically integrated competitors; 
located as close as possible to ACT markets; 

I
• 	accessible by major roads; 
0 	large enough to ensure long term supply - say 20 years or more; 

i 	able to be developed and operated at competitive cost. 

I The only three operational hard rock quarries located within a 60km radius of central 
ACT markets are owned and operated by Boral and CSR at Mugga Rd, Hall and 

I Cooma Rd Queanbeyan. 

Totalcare has a substantial data base on the quality of product from ACT and regional 

I 	
quarries. Based on the geotechnical data available it is asserted that aggregates and 
other premium quality products from the proposed Williamsdale quarry will be 
stronger, more durable, sounder and less porous than that available from the three 

I 

	

	
'ACT quarries'. It is also believed that the proposed quarry will yield a superior 
sealing aggregate for road construction and maintenance. These conclusions are based 

I
on a comparison of test results for- 

71 Dry Strength (KN5); 

I

Wet / Dry Strength Variations (%s) 
71 	Los Angeles Values; 

Water Absorption: and 
71 	Polished Aggregate Friction Values. 
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The massive, homogeneous nature of the Williamsda!e resource will to yield 

I 	

aggregates and other quarry products of a consistently high quality. The availability of 
such guaranteed source of premium quality hard rock is deemed necessary to 
overcome the historical problem of variable quality supply from established quarries 

I within the ACT and surrounding regions. 

Totalcare management strongly believe that better quality raw materials translate to 

I 	
better quality roads, bridges and other civil works. Better quality infrastructure will 
generally have a longer life and require less maintenance. With all other factors being 
equal, Totalcare assert that the taxpayer can expect better value for money spent on 

I 	
civil projects when superior quality raw materials (starting with quarry products) are 
utilised without any substantial cost penalty. 

I The cost of quarry products at point of use comprises both: 

fl 	the ex-bin price; and 

I J 	transport costs. 

Ex-bin price represents the value of product at the point of dispatch from the quarry 

I and is generally determined by market forces of supply and demand. Transport costs 
are principally determined by the cartage distance from the quarry to the point of 

I 	

delivery. Transport costs are generally in the order of $0.10- $0.15 per tonne per km 
travelled. Thus every 10km travelled will add something in the order of $1.00 -$1.50 

to the delivered cost of materials. 

Despite the higher costs involved, Totalcare and others have been importing 
aggregates and other product from quarries located between 115 km and 160 km from 
the ACT. Totalcare has incurred these additional costs in order ensure a consistent 
supply of premium quality quarry materials for specified projects. Resultant, additional 
costs would not need to be incurred if similar, premium quality product had been 
available from the 'ACT' quarries. 

4.5 Market Areas 

The ACT and surrounding regional market for hard rock quarry products is estimated 
to range from 0.8 to 1.8 million tonnes per annum (mtpa). The reason for the large 
spread relates primarily to the industries reliance on major projects. If average demand 
is assumed as 1.2 mtpa then their impact of the proposed Totalcare quarry can be 
assessed as shown in Table 4.1. 

Table 4.1 	Potential Market Share for Proposed Williamsdale Quarry 
Total Market 	 800,000 	 1,200,000 	 1,800,000 

Totalcare Prod. TPA 
200.00() 250/o 1 7% 111YO 

350.000 44% 29% 19% 

500.000 63% 42% 28% 

I 

I 

I 

Li 

I 

I 

I 

I 

International Environmental Consultants Pty Ltd 	 Page 4-5 



It is envisaged that the quarry would ultimately capture 20 - 25% of ACT-regional 
' 	market for hard rock quarry products. The high quality of the rock and the fact that 

Totalcare demand will underpin production ensures the viability of the quarry. 

I 46 Alternatives of the Project 

I
A number of alternatives to the quarry project have been considered including the 'no 
development' option, alternative quarry sites and alternative quarry plans. These are 
discussed below. 

1 	4.6.1 No Development Alternative 

I 	
The 'no development' option would potentially sterilise a regionally important quarry 
resource whose development is considered environmentally viable and commercially 
desirable. Without development of the resource in the near future, the potential for 

I 	rural residential encroachment on the area is high, which would limit the future 
development of the resource. 

I 	The consequences of adopting such an option would include the loss of economic 
benefits to the region (in the form ofjob creation and financial investment) and 
significant financial loss to Totalcare who would have to obtain product from 

I elsewhere, often involving substantial haulage. 

In the event that the quarry does not go ahead, Totalcare Engineering Maintenance will 

I not be able to achieve their aim of developing a fully integrated business structure to 
compete for future contracts on an equal footing with the private companies. They 

I 	
will also lose the ability to access a reliable source of premium quality aggregate at all 
times. This will have the effect of increasing longterm road maintenance costs, 
particularly the sealing of roads without increasing the quality of roads for local 

I 	
communities. The increased maintenance costs must ultimately be passed on to the 
general public. Totalcare must be competitive to remain in the market place, so an 
operation such as the proposed quarry is essential to their future business growth. 

In addition, a 'no development' option would not encourage competition in the region 
and the community would not obtain the resulting benefits. 

1 	4.6.2 Off-site Development Options 

I 	
High quality alternative resources outside the area have been considered and are either 
limited in quantity (due to resources being exhausted), limited in quality or require 
additional costs to Totalcare, associated with long distance haulage of material. These 
alternatives are described below. 

I 	
Royalla Prospect 

The quality of rock underlying the "Black Flat" property of Michelago, approximately 
4 km north of Williamsdale was assessed in 1983. The rock was found to be medium 

I 	grained porphyritic dacitic tuff with a well developed foliation striking generally 005° 
to 020° and dipping about 80° to the east. 
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The site was assessed as having less potential than the currently proposed Williamsdale 
' 	Quarry for two main reasons: 

71 	the rock at the Williamsdale site is of higher quality than that at Royalla and 

fl 	the Royalla Prospect site could be seen from the Monaro Highway, with visual 
screening doing little to reduce the visual impact. 

I Other Areas 

I 	
The suitability of the general area stretching from Canberra to Goulburn for the quarry 
was assessed. It was generally found that reserves in the north western area were 
unsuitably located in terms of access to road networks, the tourist feature of the 

I 	
Ginninderra Falls would be impacted, and the vegetation and topography (cleared and 
undulating land) together with the proximity and density of residential developments 

I 	
would result in unacceptable visual impacts. 

The central area was also considered to be affected by poor visual amenity, was likely 
to be affected by ftiture impositions of 1 km residential zone restrictions, and may also 

I 	contain significant quantities of pyrite and metamorphic textures that may be 
detrimental to the aggregate suitability of the rocks. 

The eastern half of the area was characterised by deep and slightly weathered to fresh 
corestones commonly being distributed throughout the material, and the durability of 
the medium and coarse grained granitoid rocks is generally either too low for use as 
concrete aggregate or is inferior to that of volcanic rocks. 

The southern area contains the Royalla Prospect and Williamsdale areas already 
discussed. 

4.6.3 Quarry Planning Alternatives 

Alternative quarry plans and locations have been considered in detail within the 
Williamsdale lease area. Alternative sites for the quarry are limited by the existence 
and the extent of the hard rock on site in relation to the overburden present across the 
area. The proposed quarry plan optimises resource recovery and environmental factors 
associated with the operation. 

4.6.4 Conclusion 

Detailed attention has been given to the design of the proposed development to ensure 
that the project can be carried out in an environmentally acceptable manner. The 
proposed development, as detailed in Section 3, is considered to be the best 
development alternative having regard to environmental factors, economic 
considerations and resource utilisation. 

I 
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I 
1 	• Emissions and Environmental Effects 

This chapter describes the existing air and noise environment of the site and 

I 	surrounding areas, details the expected air and noise emissions from the operation 
and outlines the ctiiticicited net effects on the environment. Mitigation measures 
required to meet EPA assessment criteria are also described andform part of the 

I
proposed development. 

5.1 Air Quality 

Air quality issues associated with the proposed development will be associated with 
both the construction and the operational phases of the proposed quarry operations. 

5.1.1 Climate 

Williamsdale is characterised by a temperate climate, with mild summers and cool 
winters. Data on the climate of the region was obtained from the Bureau of 
Meteorology Canberra station, which is located approximately 28 km north of 
Williamsdale. Additional climatic data obtained from the Bureau of Meteorology 
station at Tuggeranong is contained within the air quality report contained in 
Appendix H. 

Temperature 

The mean daily maximum and minimum temperature for each month are presented in 
Table 5.1. Highest daily temperatures occur during the summer months of December, 
January, and February. Peaks in daily temperature of 27.7 ° occur in January. 
Minimum daily temperatures occur in the winter months of June, July. and August. 
The minimum daily temperatures occur in July, averaging -0.2°C. 

Table 5.1 - Average Monthly Temperatures recorded at Canberra (1939-1998). 
Month Mean Daily Max Mean Daily Mm 

Temperature (°C) Temperature (C°C) 
January 27.7 13.0 
February 27.0 12.9 
March 24.4 10.6 
April 19.8 6.6 
May 15.3 3.2 
June 12.1 0.9 

July 11.2 40.2 

August 12.9 1.0 
September 15.9 3.1 

October 19.2 6.0 
November 22.5 8.5 

December 26.0 11.2 

Source: Australian Bureau of Meteorology 
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r::i Frosts and Fogs 

On average, frosts occur during every month of the year, except February. There is an 
annual average of 99 days with frost. Frosts are most common during the winter 
months of June, July and August (refer to Table 5.2). 

Fog typically occurs during the entire year, however fogs are most common in May, 

June and July. The annual average number of days with fogs occurring is 44.5. 

Table 5.2 - Average Monthly Occurrence of Frosts and Fog at Canberra. 
Month Mean number of Days with Frost Mean number of Days with Fog 
January 0.1 1.1 

February - 0.8 

March 0.5 2.4 

April 5.0 3.9 

May 13.4 7.5 

June 18.3 8.1 

July 21.1 7.7 

August 18.6 4.9 

September 13.3 3.8 

October 6.4 2.7 

November 2.0 1.2 

December 0.3 0.6 

Source: Australian Bureau of Meteorology. 

El Rainfall 

The mean annual rainfall in the area is 630.3 mm, with rainfall occurring on an average 
of 105.9 days. The greatest amount of precipitation occurs in October, with 65.1 mm 
of rain, however the month with the greatest number of rainy days is August. The 
lowest amount of precipitation occurs in the month of June, and the month with the 
least number of rainy days is February. The mean monthly and yearly rainfall data, 
together with the mean number of days with rain are presented in Table 5.3. 

Table 5.3 - Mean Rainfall Data from Canberra (1939-1998). 
Month Mean Monthly Rainfall (mm) Mean Number of Days 

with Rain 
January 61.8 7.7 

February 54.3 6.6 

March 52.5 7.1 

April 49.8 7.5 

May 48.8 8.4 

June 40.1 9.2 

July 42.6 9.8 

August 47.0 11.2 

September 51.8 10.2 

October 65.1 10.5 

November 63.6 9.8 

December 52.8 7.9 

Source: Australian Bureau of Meteoro1og. 
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23 nw 48 
22 nw 43 
23 nw 37 
2Onw 38 
18 nw 37 

August 

September  
October 
November 
December 

J Wind Speed and Direction 

Wind speed and direction recorded at Canberra indicate that winds tend to 
predominate from the north-west during the morning and afternoon. There is no 
seasonal shift in wind direction, with winds predominating from the north-west 
throughout the entire year. Winds tend to be stronger in the afternoon, particularly 
from July to October (refer to Table 5.4). 

Table 5.4 - Wind Speed and Directional Data recorded at Canberra (1939=1998). 

9.00 am 3.00 pm 

Wind Speed and Direction Calm Wind Speed and Direction Calm 

January 11 nw 43 26 nw 6 

February 12 se 47 23 nw 10 

March 14 se 51 24 nw 12 

April 13 nw 55 32 nw 14 

May 16 nw 57 34 nw 18 

June 18 nw 55 34 nw 17 

July 21 nw 56 41 nw 14 
41 nw 	 7 
42 nw 	 7 
40 nw 	 6 
34 nw 	 6 
29 nw 	 5 

I 	Source: Australian Bureau of Meteorology. 
Note: Figures that appear in the above table relate to % occurrence of wind in the dominant direction. 

1 	5.1.2 Air Quality Assessment Criteria 

To assess the air quality impacts of dust associated with the proposal, it is necessary to 

I 	be able to refer to objective air quality standards that can be used for comparison 
against existing, or predicted future air quality. For the purposes of this report, the 

I 	
criteria used are those adopted by the NSW EPA. 

To adequately assess impacts, it is necessary to have criteria for both long term 
(annual) and short term (24 hour) averaging periods. For long term averages, it is 

I 	necessary to consider both the deposition of dust - that is, the number of grams of dust 
deposited per square metre per month (g/m2/month), and the concentration of dust in 

I 	
the air - that is, the number of micrograms of dust per cubic metre of air (ig!m'). For 
short term averages, it is usually adequate to consider the concentration of dust in the 
air, as there are no short term criteria for dust deposition rates. 

I The NSW EPA has historically noted air quality goals for particulate matter 
determined by the US EPA and the N1-JIVIIRC. These, together with other goals 

I

referred to in the US, are listed in Table 5.5. 

It should be noted that the National Environment Protection Council (NEPC) has 

I 	
determined a new set of quality goals for adoption at a national level, which are part of 
the National Environment Protection Measures (NEPM). These are currently being 
considered by Federal Parliament and are likely to be adopted by the NSW EPA when 

I 	they are gazetted. In its recent publication "Action for Air" (EPA, 1998) the NSW 
EPA has adopted the 50 gIm3  NEPM 24 hour standard for particulate matter less 
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than 10 tm in diameter (PM10) as an interim goal, as well as a new long term reporting 

goal of 30 igIm'. 

Table 5.5 - Air Quality Standards/Goals for Particulate Matter Concentrations 

Pollutant 	 Standard 	 Agency 

Total Suspended Particulate 
	90 tg/In'  (annual mean) 

	
NHMIRC 

I 
I 

Particulate matter < 10 ig 
(PM1  ) 

50 1gIm3  (annual mean) 
30 tgIm3  (annual mean) 
150 igIin3  (24 hour period) 
50 ig/m3  (24 hour period) 
50 p.gIm3(24 hour period) 

US EPA 
NEPM 
US EPA 
NEPM 
NSW EPA Interim 

Particulate matter < 2.5 jig 	15 jig/m3  (annual mean) 	 US EPA 
(PM2  5) 	 65 jig/rn3  (24 hour period) 	US EPA 

Concentration 

In the following discussion reference is made to three classes of dust, PM2.5, PM10  and 

Total Suspended Particulate matter (TSP). PM2.5  refers to dust in the fine particle size 

range 0 to 2.5 im. PM10  dust relates to particles less than 10 im aerodynamic size and 

TSP relates to all suspended particles (which are usually in the size range 0 to 50 tm, larger 
particles settling out too rapidly to be considered a significant air quality issue). 

In Australia, the NEPC has proposed a 24 hour PM1O goal of 50 ig/m' which is part 
of the NEPM being reviewed by Parliament. The EPA now adopts the NEPM 24 hour 
standard of 50 ig/m' as an interim goal and refer to a new annual average of 30 p.g1m 
as a long term reporting goal. The NSW EPA Interim goals are designed as regional 
goals and are therfore not intended to apply at the boundary of any particular 
development (EPA, 1998). In assessing the impacts of the current proposal it is 
therefore more appropriate to use the US EPA goals at the lease boundary (ie. 24 hour 
standard of 150 tg/m' and an annual average standard of 50 ig!m' for PM10 ) in 

conjunction with their PM2.5  goals of 65 .tg/m3  (24 hour) and 15 .ig!m (annual mean). 

I The NSW EPA also continues to note the NHMIRC's 90 ig!m3  annual average goal 

for total suspended particulate matter (TSP). 

I The aim of the primary standard is to protect the public against adverse health effects 
and is not to be exceeded more than once a year. The secondary standard is designed 

I
to protect against known or anticipated adverse effects of a pollutant" and is also not 
to be exceeded more than once per year. 

I
Deposition 

In the past, the EPA has considered that residential areas would begin to experience 

I 	
dust related nuisance impacts when annual average dust deposition levels exceed 
4 g/m2/month, and the dust impacts would be at unacceptable levels when they reached 
10 g/m2/month. However, these have been refined and it is now considered that 

I 	perceptible degradation of air quality occurs as a result of a specific project, if the 
project results in dust deposition levels increasing by a certain margin. The increment 
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I 
in fallout levels before the nuisance level is reached depends on the existing dust fallout 

levels. Table 5.6 summarises the criteria. 

Table 5.6 - General Criteria for Dust Deposition 

I 	Existing dust level 	Maximum acceptable dust level increase above existing 
((:,lm2lmonth) 	 level (glm2lmonth) 

Residential Suburban 	 Other 

I 	2 	 2 	 2 

3 	 1 	 2 

I 	
4 	 () 	 I 

The criteria for dust fallout levels are set to protect against nuisance impacts and they 

I
are not relevant for interpreting the significance of dust in quarry working areas. 

5.1.3 Existing Air Quality 

I Details of the existing air quality are provided in Appendix H. 

I 	
There are no existing dust deposition or high volume sampling data for the proposed 
site. Based on a review of land use, it is likely that the existing levels are low, with 
emissions generally due to agricultural activities such as harvesting and ploughing of 

I 	fields, or movement of livestock. There will also be particulate emissions from the 
adjacent Monaro Highway but these will be minimal. 

Background dust deposition levels are likely to be less than 2 g/m2/month, and annual 

average PM10  concentrations would be expected to be of the order of 10 4g!m3. 

Maximum 24-hour PM10  concentrations will depend on the presence of nearby sources 
of particulate matter such as bushfires or remote sources such as dust storms from 
inland areas to the west. There is no reason to suppose that worst-case conditions for 
the quarry will correlate with the highest concentrations produced from other sources. 

5.1.4 Dust Emissions 

Emissions of dust from the site will vary depending on such things as the operation 
being performed, wind speed, silt and moisture content of the material being moved, as 
well as other factors. The mine plan and operations of the quarry during Year 30 has 
been used for modelling the worst case scenario. 

Details of how emissions for each operation have been calculated can be found in the 

full report in Appendix H, and are summarised in Table 5.7. The majority of 

emissions come from the processing area and haulage of material off-site. A relatively 
small fraction (less than lO%) of the total emissions are from operations within the pit. 
This is important to note since the in-pit activities are closest to the rezoned land to the 

north of the site. 

Li 
I 

I 
I 
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Table 5.7 - Estimated Dust Emissions 

I

Operation I Activity 	 TSP emission rate (kgly) 

Drilling 	 1.152 

Blasting 	 11.008 

I 	
Front-end-loaders loading dump trucks 	 3.015 
Hauling rock to prima crusher 	 17.640 
Dumping rock to crusher hopper 	 3.015 

Primary crushing 	 8.820 

I 	Conveyer stacking surge pile 	 2.872 

Screening 	 48.000 

Secondary crushing 	 8.400 

I 	Tertiary crushing 	 55.800 

Conveyer stacking stockpiles 	 2.872 

Front-end-loaders loading sales trucks 	 2,872 

I 	
Hauling product off-site 	 126,666 

Wind erosion from the pit 	 13.251 
Wind erosion from the stockpile area 	 4.417 

TOTAL 	 309,800 

I
Ratio of extraction rate to TSP emissions 	 0.49 

I

5.1.5 Impacts 

Short-term concentration 

I The predicted maximum 24-hour PM2.5  concentrations due to operations at the quarry 
in Year 30, are shown in fill report in Appendix H. Predicted levels at all residences 

I 	
and the rezoned land to the north are expected to be below 15 ig/m'. This is well 
below the short-term US EPA goal of 65 ig/m3, even when a conservative background 

of 10 .ig/m is added. 

I Consideration of the predicted maximum 24-hour PM10  concentration in the area 
around the proposed site indicates that the US EPA short-term goal of 150 j.ig!m3  is 

' 	not exceeded at either residence investigated, nor is it predicted to be exceeded on any 
of the land to the north of the site which has been rezoned. Background 
concentrations would need to be of the order of 100 tg!m3  or more for the US EPA 

short-term PM10  goal to be exceeded. The NSW EPA's Interim goal of 50 tg/m3  is 
predicted to be exceeded at both residences and also on a small fraction of the rezoned 

I 	
land adjacent to the site. However, the more appropriate goal for this assessment is 
the US EPA 150 .tg/m3  goal. 

I 	
The NEPM 24-hour goal on which the EPA's Interim goal is based, allows an 
exceedance of 50 tg!m3  on five occasions per year. It is anticipated that some areas 
located around the site will exceed the 24-hour NEPM goal more than five times per 

I 	year if the access road is not sealed and more than 300 000 tonnes of product is 
quarried annually. These areas include both residences investigated, but not the 
rezoned land to the north. This is a conservative estimate of background conditions 

I
but one which may not be uncommon close to farming activities on dry windy days. 

The largest source of dust emission is due to haulage of product off-site. Sealing the 

I 	access road north of Lobbs Hole Creek will reduce these emissions from 124,444 kg/y 
to 2,222 kg/y. Figure 5.1 shows the sixth highest 24-hour PM10  concentrations for 
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I 
Year 30 if the road was sealed. Predicted concentrations at the southern residences are 

I 	less than 30 igIm3  during year 30 if the road is sealed. The quarry is therefore 
predicted to comply with the NEPM 24-hour goal if the access road is sealed north of 
Lobbs Hole Creek. 

I If the road is to be sealed during the first year of operation it is not expected that the 
short-term PM10  goals would be exceeded at any time after that year. There is still the 

I 	potential then, for the goal to be exceeded sometime during Year 1 when the majority 
of the access road is unsealed. However, assuming a production rate at or below 
300,000 t/y and an unsealed access road during the first year, it is expected that the 

I proposed operation will comply with the NEPM standard during Year I, with an 
unsealed access road. 

I Long-term concentration 

I 	
Predicted annual average PM2.5  levels are well below the US EPA goal of 15 Jig/rn3 . 

This is the case for both residences, as well as for the rezoned land to the north of the 
site. In addition, the predicted PM10  levels due to the proposed operations are 

I 	
expected to remain well below the US EPA annual goal of 50 .igIm3, at all residences 
outside the lease boundary. The NSW EPA's long-term reporting goal is also not 
expected to be exceeded. 

I The two residences studied are predicted to experience increases in annual TSP 
concentration of approximately 15 tg/rn3  at Year 30 of the quarry operation. If an 
annual TSP background concentration of 30 4g/m3  is assumed, the net TSP 
concentration would be 45 ig/m3. This is below the N}IM1RC annual goal of 90 

Jig/rn3 . 

Deposition 

I 	Assuming that existing levels are of the order of 2 g/m2/month, no residences are 
predicted to experience dust deposition levels at or above the NSW EPA's 

I 	
4 g/m2/month level. In other words, increases in annual average dust deposition at all 
residences are predicted to be less than 2 g/m2/month. This is the case for both the 
existing residences and also the rezoned land to the north. 

I 5.1.6 Mitigation Measures 

I 	
The dust impacts of the proposed development on nearby residences and rezoned land 
are not predicted to cause any adverse impacts off-site. The proposed development is 
predicted to comply with both the US EPA and NHMRC long-term goals for PM2 .5, 

I 	
PM10 and TSP. Increases in dust deposition are also estimated to be below levels 
which would cause a nuisance impact at the closest residences. 

Sincedust generation and deposition due to quarrying activities are below 
recommended guidelines, no specific mitigation measures are deemed necessary. 
However, basic dust control measures will be employed to minimise dust generation on 
site. These will include watering of internal access roads with a water cart dust 
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I 
control during crushing operations; dust suppression at the head pulleys of all product 

I
and transfer conveyors; and dust suppression within the quarry and hardstand areas. 

Dust suppression in the quarry area and on the internal road network will be achieved 

I 	through the use of a water truck, which will spray water as required to minimise dust 
generation. During dry weather, it is estimated the tanker may be used for up to 4 

I 	
hours per day, and will need filling about twice per day. 

Dust suppression in stockpile areas will be achieved through the use of sprays 
connected to each of the conveyor head pulleys, during operating hours delivering a 

I mist spray over the stockpiles and key material handling areas. 

5.2 Noise and Blasting 

A noise and blasting assessment was undertaken by Atkins Acoustics and Associates 
Pty Ltd, a copy of which is contained in frill as Appendix I. The study included 
measurement of ambient background noise levels and an assessment of the impacts of 
the proposed development both during the construction and the operational phases of 
the project. A summary of the study and findings is presented below. 

5.2.1 Existing Acoustic Environment 

Existing ambient noise levels prevailing in the Williamsdale area were measured at 
selected reference locations in the vicinity of the proposed quarry site from 
15 December to 22 December 1998. The locations selected for the measurements 
were rural residences near the proposed quarry operations. These sites are considered 
representative of residential dwellings located in remote areas and are in close 
proximity to existing traffic noise on Williamsdale Road. 

The measurement procedures adopted for the assessment were in accordance with the 
recommendations of the relevant Australian Standards and the normal requirements of 
the EPA. 

The instrumentation selected for the measurements comprised 2 x RTA Technology 
Environmental Noise Loggers. Details of the instrumentation are found in 
Appendix I. 

Ambient noise levels are measured and assessed as percentile A-weighted sound levels. 
The parameters regarded as being the most important amongst these, are the LA!, or 
the A-weighted sound level exceeded for 1% of the sample period and referenced as 
the "maximum noise level", the L), or the level exceeded for 10% of the sample 
period (the average maximum noise level); the LAD 0, the level exceeded for 90% of the 
sample period and referenced as the "background or average minimum noise level",-

and 

evel";

and the LAe4, which is the A-weighted energy equivalent continuous (constant) sound 
level. 

The ambient noise levels were recorded at two locations as described below: 

11 	Lot 21 (Lobbs Hole) referred to as RI, and 

I 
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El Lot 22 (Elmgrove Shearing Shed) referred to as R2. 

The ambient noise levels recorded at the two sites confirm that the existing noise in the 
area is typical of rural areas with distant road traffic noise. Noise at the site comes 
from the Monaro Highway, and local domestic and natural noise elements. 

The ambient background noise measurements at both locations are presented in 
Table 5.8, and are below 30 dB(A) during day and night time periods. As outlined in 
the EPA Environmental Noise Control Manual (ENCM), where the existing 
background noise level is less than 30 dB(A), then 30 dB(A) should be assumed to be 
the background noise level. 

Table 5.8 - Ambient Background (LA9O) Noise Measurements 
Location 	 Time Period 

Day 	 Evening 	 Night-time 
6.00 am - 6.00 pm 	6.00 p' - 10.00 pm 	10.00 pm - 6.00 am 

Ri 	 29 	 29 	 29 
R2 	 29 	 29 	 28 

5.2.2 Noise and Blasting Assessment Criteria 

For the assessment of noise emissions from quarry operations, it is accepted practice to 
assess the likely noise in terms of acoustic planning goals for the area, the existing 
ambient noise levels prevailing, and blast emissions as recommended in the 
Environmental Noise Control Manual (ENCM) set out by the Environment Protection 
Authority (EPA). 

Operational Noise 

For the assessment and evaluation of noise in rural areas, the EPA, Environmental 
Noise Control Manual (ENCM) recommends that noise emissions from a source 
should not exceed the background noise level by more than 5 dB(A), providing that the 
resultant L. 90  noise level does not exceed the recommended planning level for the area. 

in terms of planning goals, the EPA, ENCM (Chapter 21) recommends the 
background noise levels set out in Table 5.9. 

I Table 5.9 - Recommended Outdoor Background Noise Levels 
Zone of 	Predominant Land use Time Period 	L90  background noise 

Measurement 	of Measurement area level dB(A) 

I Area Acceptable 	Extreme 
Limit 	Limit 

Rural 	 Residential Day 	 45 	50 

I Evening 	 40 	45 
Night 	 35 	40 

I Based on the EPA guidelines and the existing background noise levels. Table 5.10 
presents the operational noise goals recommended for the quarry proposal. 

I 
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I 
Table 5.10 - Operational Noise Goals 

I 	Assessment 	 Time Period 
Location 	Day 6.00 am - 6.00 	Evening 6.00 P - 10.00 	Night-time 10.00 pm-6.00 

pm 	 prn 	 am 

I 	RI 	 35 	 35 	 33 

R2 	 35 	 35 	 33 

Road Traffic Noise 

The noise goals for low traffic flows in rural areas are LAeq. 1 hour 50dB(A) for new 

developments, L.Aeq. 1 hour 55dB(A) for existing developments and for night time 
operations the 	level should not exceed the background (L. o) level by more than 

5dB(A) when measured at any residential building (ENCM). 

From the background noise measurements results (3OdB(A)), the goals proposed to 
assess the truck noise from the access road are LAeq,lhi.  50d13(A)and L. 1  45db(A). 

Blast Emissions 

The EPA ENCM recommend that airblast overpressure and ground vibration when 
measured at any affected residence should no exceed the goals summarised in 
Table 5.11. 

Table 5.11 - Blast Emission Goals 

Time of Blast 	 Airblast Overpressure 	Ground Vibration peak 

(dB(Iin)) 	 paicIe velocity (mm/sec) 
Monday - Saturday 	 115 	 5 

9.00 am - 3.00 pm 
Monday - Saturday 	 105 	 2 
6.0 am - 9.00 am 

3.00 pm - 8.00 pm 
Sunday & Public Holidays 	 95 

6.0 am - 8.00 pm 
Any day 

8.00 pm - 6.00 am 

It is accepted however, that these levels may be exceeded on infrequent occasions and 
should be limited to no more than 5% of the total number of blasts and should not 
exceed 120 dB(lin) at any time. The EPA also accept that in regard to ground 
vibration the 5 mmlsec goal can be exceeded by no more than 5% of the total number 
of blasts with a limit of 10 mmlsec at any time. 

Construction Noise 

The EPA, ENCM guidelines for the assessment of noise impacts for a construction 
period greater than 4 weeks and less than 26 weeks state that the L 10 . 1 5  min noise level 

from the construction activities should not exceed the background noise level by more 
than 10 dB(A). This means that the recommended construction noise goal is 
40 dB(A). 

I 
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5.2.3 Major Noise Sources from the Proposal 

Noise and blast emissions from the proposed quarry have been modelled and assessed 
in terms of continuous noise from the fixed and mobile plant, traffic noise from truck 
movements, airbiast overpressure and ground vibration from blasting. 

Quarry Operations 

The main quarrying plant of acoustical significance that will be operated on the site will 
consist of loaders, quarry trucks, a primary crusher, rock breaker, generator, 
conveyors and a hydraulic drill. For the assessment of noise emissions from this plant, 
the following sound power levels have been established from previous field 
measurements. 

Table 5.12 - Quarry Plant Sound Power Levels 
Plant Description 

dBA 63 
Sound Power Level dB(A) 

125 	250 	500 	1k 	2k 4k 8k 
Primary Crusher 115 113 108 112 110 110 108 107 102 

Loader 111 89 91 99 101 106 106 103 98 

Rock Breaker 
Conveyors (2 off) 100 96 100 96 92 89 91 93 87 

Generator 
Hydraulic Drill 110 110 113 107 109 104 103 96 92 

S0tonHaulTruck 112102 104 104 108 107 106 103 94 

Processing Plant 

The main processing quarry plant of acoustical significance that will be operated on the 
site will consist of crushers, screens and conveyors. In terms of mobile plant, the 
loaders, and quarry trucks are the main items of plant that have been considered. For 
the assessment of noise emissions from this plant, the following sound power levels 
have been adopted. 

Table 5.13 - Plant Sound Power Levels 
Plant Description 	 Sound Power Level dB(A) 

dBA 63 125 250 500 1k 2k -4k 8k 
Secondary Crusher 115 113 108 112 110 110 108 107 102 

Tertiary Crusher 111 89 91 99 101 106 106 103 98 

PugMill 112 95 94 99 102 110 108 105 99 

Screens 112 95 98 102 108 106 107 103 97 

Convevors (2 off) 100 96 100 96 92 89 91 93 87 

Loader (Cat 988) 104 101 112 101 102 99 96 91 86 

Generator 
Quarry Truck 106 96 98 98 102 101 100 97 88 

1 Trans ient/Intermittent Truck Noise Sources 

Transient/intermittent noise from the quarry is associated with truck movements. 

I 	Table 5.14 presents a summary of the sound power levels adopted for the assessment 
of the truck noise levels. 
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Table 5.14 - Truck Noise Sound Power Levels 
Plant Description 	 Sound Power Level dB(A) 

dB(A) 63 125 250 500 1K 2K 4K 
Truck(SEL) 	114 	109 	110 	112 	111 	109 	106 	104 

Tnick (Tanx) 	110 	100 	101 	100 	99 	110 	96 	91 
SLI. - Sound ONPOSUN I 

Blast Design 

For assessing the likely effects from the quarry blasts, significant detail has been 

provided within Section 3.4.5 in relation to blast design options, monitoring and 
forecast impacts. 

I

5.2.4 Predicted Impact Assessment 

Noise emissions from the site operations were modelled using three weather scenarios: 

I M 	calm (no wind, relative humidity of 50%, air temperature of 20°C) 

I 	
LJ wind enhanced (im/sec north wind, relative humidity of 50%, air temperature of 

20°C) 

I 	
fl default temperature inversion conditions (temperature gradient 5°C/100 m, 50% 

relative humidity, air temperature of 20°C). 

I

In addition, five quarry development scenarios were considered: 

71 	Stage I - Before any substantial worked faces are established drilling on exposed 

I

areas of the quarry 

11 	Stage II - Year 5 - with quarry faces established. Drilling on higher benches 

I 	(RL965) with quarrying at lower level (RL955). Processing plant operating 

(RL8I-813 ) 

I 11 	Stage III - Year 10 - with extended quarry faces established. Drilling on higher 
benches (RL965) with quarrying at lower level (RL940). Processing plant 

I
operating (RLS1O-813) 

Stage IV - Year 25 - with extended quarry faces established. Drilling on higher 
benches (RL960) with quarrying at lower level (RL955). Processing plant 

I

operating (RL8I0-813 ) 

Stage V - Year 30 - with extended quarry faces established. Drilling on higher 

I benches (RL955) with quarrying at lower level (RL910). Processing plant 
operating (RL8I0-813 ) 

I The assessment is based on the assumption that all fixed and mobile plant is operating 
simultaneously, representing the worst case scenario. 

I 
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The predicted noise levels at each residential assessment location under calm weather 
conditions is given in Table 5.15 and Figures 5.2 and 5.2a, where it can be seen that 
under such conditions no criterion are exceeded. 

Table 5.15 - Predicted Noise Levels during Calm Weather 
Assessment Scenario 

Location Stage I Stage II Stage III Stage IV 	Stage V 
Ri 25 28 28 28 	 28 

P2 <25 <25 <25 <25 	 <25 

R3 25 28 26 26 	 26 
* - Residence associated with quarry proposal 

The noise predictions made under conditions that incorporate changes in wind and 
temperature are provided in full in Appendix I. In summary, both down wind and 
temperature inversion effects result in an increase in noise levels of between 10 - 
12 dB(A). 

Considering the recommended noise controls and given that the predicted exceedances 
are under limited climatological conditions, the opinion is held that the operation of the 
quarry is not likely to result in an unacceptable noise impact at existing residential 
dwellings. 

In the later years of quarry operations, operational noise will extend further north. By 
Year 30, the 35 dB(A) contour extends slightly into the rezoned area to the north, 
however the 40 dB(A) which would represent a constraint to housing development, 
remains within the proponents land holding. Until noise monitoring data confirms or 
otherwise the predictions made in this EIS, it would be prudent to avoid housing 
development within the 35 dB(A) contour. 

Road Traffic Noise 

For the evaluation of truck noise on the site access road, the assessment has considered 
Single Event Sound Power Level (SEL) from a typical truck to be 114 dB(A) and 
generation of up to 20 truck movements per hour with regard to the following 
relationship: 

I L. eq jhour  = 	 SEL+10 log(N) -10 log (3600) - 20 log(r) - 8 

where: 	SEL = Sound Exposure Level 

I N 	= number of events per hour 
3600 = number of seconds in 1 hour 
r 	= distance from road 

P 8 	= constant for converting sound power levels to sound 
pressure levels. 

The predicted noise levels from the projected truck movements are summarised in 
Table 5.16. These results confirm that the noise from trucks on the site access road 
satisfy the EPA L34. 1 hour 50 dB(A) goal. 

I 
I 
I 
I 
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I 
Wind Speed and Direction 

I Wind speed and direction recorded at Canberra indicate that winds tend to 
predominate from the north-west during the morning and afternoon. There is no 

I 	seasonal shift in wind direction, with winds predominating from the north-west 
throughout the entire year. Winds tend to be stronger in the afternoon, particularly 

I 	
from July to October (refer to Table 5.4). 

Table 5.4 - Wind Speed and Directional Data recorded at Canberra (1939-1998). 
9.00 am 	 3.00 pm 

I Wind Speed and Direction Calm Wind Speed and Direction Calm 

January 	 11 nw 	 43 	 26 nw 	 6 

Februai' 	 12 se 	 47 	 23 nw 	 10 

I 	March 	 14 se 	 51 	 24 nw 	 12 

April 	 13 nw 	 55 	 32 nw 	 14 

May 	 16 nw 	 57 	 34 nw 	 18 

I 	
June 	 18 nw 	 55 	 34 nw 	 17 

July 	 21 nw 	 56 	 41 nw 	 14 

August 	 23 nw 	 48 	 41 nw 	 7 

I 	
September 	 22 nw 	 43 	 42 nw 	 7 

October 	 23 nw 	 37 	 40 nw 	 6 

November 	 20 nw 	 38 	 34 nw 	 6 

December 	 18 nw 	 37 	 29 nw 	 5 

I 	Source: Australian Bureau of Meteorology. 
Note: Figures that appear in the above table relate to % occurrence of wind in the dominant direction. 

1 	5.1.2 Air Quality Assessment Criteria 

To assess the air quality impacts of dust associated with the proposal, it is necessary to 

I 	be able to refer to objective air quality standards that can be used for comparison 
against existing, or predicted ftiture air quality. For the purposes of this report, the 

I 	
criteria used are those adopted by the NSW EPA. 

To adequately assess impacts, it is necessary to have criteria for both long term 
(annual) and short term (24 hour) averaging periods. For long term averages, it is 

I 	necessary to consider both the deposition of dust - that is, the number of grams of dust 
deposited per square metre per month (g/m2/month), and the concentration of dust in 

I 	
the air - that is, the number of micrograms of dust per cubic metre of air (jigIm). For 
short term averages, it is usually adequate to consider the concentration of dust in the 
air, as there are no short term criteria for dust deposition rates. 

I The NSW EPA has historically noted air quality goals for particulate matter 
determined by the US EPA and the NHMIRC. These, together with other goals 

I
referred to in the US, are listed in Table 5.5. 

It should be noted that the National Environment Protection Council NEPC) has 

I 	
determined a new set of quality goals for adoption at a national level, which are part of 
the National Environment Protection Measures (NEPM). These are currently being 
considered by Federal Parliament and are likely to be adopted by the NSW EPA when 

I 	they are gazetted. In its recent publication "Action for Air" (EPA, 1998) the NSW 
EPA has adopted the 50 iglm3  NEPM 24 hour standard for particulate matter less 

I
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than 10 im in diameter (PM1 0) as an interim goal, as well as a new long term reporting 
goal of 30 pg/rn5 . 

Table 5.5 - Air Quality Standards/Goals for Particulate Matter Concentrations 
Pollutant 	 Standard 	 Agency 

Total Suspended Particulate 
	

90 jig/in3  (annual mean) 
	

NHMRC 

I 
I 

Particulate matter < it) jig 
(PM1  ) 

50 pg/rn3  (annual mean) 
30 jig/rn3  (annual mean) 
150 jig/1113  (24 hour period) 
50 jig/rn3  (24 hour period) 
50 jig/rn(24 hour period) 

US EPA 
NEPM 
US EPA 
NEPM 
NSW EPA Interim 

Particulate matter < 2.5 jig 	15 jig/rn3  (annual mean) 	 US EPA 

(PM2. 5) 	 65 jig/rn3  (24 hour period) 	 US EPA 

Concentration 

In the following discussion reference is made to three classes of dust, PM2.5, PM10  and 
Total Suspended Particulate matter (TSP). PM2.5  refers to dust in the fine particle size 

range 0 to 2.5 im. PM10  dust relates to particles less than 10 m aerodynamic size and 
TSP relates to all suspended particles (which are usually in the size range 0 to 50 jim, larger 
particles settling out too rapidly to be considered a significant air quality issue). 

In Australia, the NEPC has proposed a 24 hour PM1O goal of 50 j.ig/m' which is part 
of the NEPM being reviewed by Parliament. The EPA now adopts the NEPM 24 hour 
standard of 50 pg/rn' as an interim goal and refer to a new annual average of 30 pg/rn3  
as a long term reporting goal. The NSW EPA Interim goals are designed as regional 
goals and are therfore not intended to apply at the boundary of any particular 
development (EPA, 1998). In assessing the impacts of the current proposal it is 
therefore more appropriate to use the US EPA goals at the lease boundary (ie. 24 hour 
standard of 150 pg/rn' and an annual average standard of 50 pg/rn' for PM10 ) in 
conjunction with their PM2.5  goals of 65 pg/rn3  (24 hour) and 15 j.tglm' (annual mean). 

I The NSW EPA also continues to note the NI-fMIRC's 90 pg/m' annual average goal 
for total suspended particulate matter (TSP). 

1 	The aim of the primary standard is to protect the public against adverse health effects 
and is not to be exceeded more than once a year. The secondary standard is designed 

I
to protect against "known or anticipated adverse effects of a pollutant" and is also not 
to be exceeded more than once per year. 

I
Deposition 

In the past, the EPA has considered that residential areas would be-in to experience 

I 	
dust related nuisance impacts when annual average dust deposition levels exceed 
4 g/m2/rnonth, and the dust impacts would be at unacceptable levels when they reached 
10 g/m2/rnonth. However, these have been refined and it is now considered that 

I 	perceptible degradation of air quality occurs as a result of a specific project, if the 
project results in dust deposition levels increasing by a certain margin. The increment 
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I 
in fallout levels before the nuisance level is reached depends on the existing dust fallout 

levels. Table 5.6 summarises the criteria. 

Table 5.6 - General Criteria for Dust Deposition 

' 	 Existing dust level 	Maximum acceptable dust level increase above existing 
(glm2lmonth) 	 level (glm2lmonth) 

Residential Suburban 	 Other 

I 	2 	 2 	 2 

3 	 1 	 2 

4 	 0 	 1 

The criteria for dust fallout levels are set to protect against nuisance impacts and they 

I

are not relevant for interpreting the significance of dust in quarry working areas. 

5.1.3 Existing Air Quality 

I Details of the existing air quality are provided in Appendix H. 

I 	
There are no existing dust deposition or high volume sampling data for the proposed 
site. Based on a review of land use, it is likely that the existing levels are low, with 
emissions generally due to agricultural activities such as harvesting and ploughing of 

I 	
fields, or movement of livestock. There will also be particulate emissions from the 

adjacent Monaro Highway but these will be minimal. 

' 	Background dust deposition levels are likely to be less than 2 g/m2/month, arid annual 

average PM10  concentrations would be expected to be of the order of 10 ig!m3 . 

Maximum 24-hour PM10  concentrations will depend on the presence of nearby sources 

I 	of particulate matter such as bushfires or remote sources such as dust storms from 
inland areas to the west. There is no reason to suppose that worst-case conditions for 

I 	
the quarry will correlate with the highest concentrations produced from other sources. 

5.1.4 Dust Emissions 

I 	Emissions of dust from the site will vary depending on such things as the operation 
being performed, wind speed, silt and moisture content of the material being moved, as 

I 	
well as other factors. The mine plan and operations of the quarry during Year 30 has 
been used for modelling the worst case scenario. 

I 	
Details of how emissions for each operation have been calculated can be found in the 

full report in Appendix H, and are summarised in Table 5.7. The majority of 

emissions come from the processing area and haulage of material off-site. A relatively 

' 	small fraction (less than IO%) of the total emissions are from operations within the pit. 
This is important to note since the in-pit activities are closest to the rezoned land to the 

north of the site. 

I 
I 
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Table 5.7 - Estimated Dust Emissions 
Operation / Activity 	 TSP emission rate (kgly) 

Drilling 	 1.152 

Blasting 	 11.008 
Front-end-loaders loading dump trucks 	 3.015 
Hauling rock to primary crusher 	 17.640 
Dumping rock to crusher hopper 	 3.015 
Primary crushing 	 8.820 

Conveyer stacking surge pile 2.872 

Screening 48,000 

Secondary crushing 8.400 

Tertiary crushing 55.800 

Conveyer stacking stockpiles 2,872 

Front-end-loaders loading sales trucks 2.872 

Hauling product off-site 126.666 

Wind erosion from the pit 13.251 

Wind erosion from the stockpile area 4.417 

TOTAL 309.800 

Ratio of extraction rate to TSP emissions 0.49 

I

5.1.5 Impacts 

Short-term concentration 

I The predicted maximum 24-hour PM2. 5  concentrations due to operations at the quarry 

in Year 30, are shown in frill report in Appendix H. Predicted levels at all residences 

I 	
and the rezoned land to the north are expected to be below 15 jig/rn'. This is well 

below the short-term US EPA goal of 65 jig/rn3, even when a conservative background 

of 10 jig/rn3  is added. 

Consideration of the predicted maximum 24-hour PM10  concentration in the area 

around the proposed site indicates that the US EPA short-term goal of 150 jig/rn3  is 

not exceeded at either residence investigated, nor is it predicted to be exceeded on any 
of the land to the north of the site which has been rezoned. Background 

concentrations would need to be of the order of 100 jig/m3  or more for the US EPA 

short-term PM10  goal to be exceeded. The NSW EPA's Interim goal of 50 jig/rn' is 
predicted to be exceeded at both residences and also on a small fraction of the rezoned 
land adjacent to the site. However, the more appropriate goal for this assessment is 

the US EPA 150 jig/rn3  goal. 

The NEPM 24-hour goal on which the EPA's Interim goal is based, allows an 

exceedance of 50 p.g/m3  on five occasions per year. It is anticipated that some areas 
located around the site will exceed the 24-hour NEPM goal more than five times per 
year if the access road is not sealed and more than 300 000 tonnes of product is 
quarried annually. These areas include both residences investigated, but not the 
rezoned land to the north. This is a conservative estimate of background conditions 
but one which may not be uncommon close to farming activities on dry windy days. 

I 

I 
I 
I 
F 
I 

I 
1 
1 
1 
F 
I 
LI 

The largest source of dust emission is due to haulage of product off-site. Sealing the 
access road north of Lobbs Hole Creek will reduce these emissions from 124,444 kg/y 
to 2,222 kg/y. Figure 5.1 shows the sixth highest 24-hour PM10  concentrations for 
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I 
Year 30 if the road was sealed. Predicted concentrations at the southern residences are 

I 	less than 30 tg/m' during year 30 if the road is sealed. The quarry is therefore 
predicted to comply with the NEPM 24-hour goal if the access road is sealed north of 
Lobbs Hole Creek. 

I If the road is to be sealed during the first year of operation it is not expected that the 
short-term PM10  goals would be exceeded at any time after that year. There is still the 

I 	potential then, for the goal to be exceeded sometime during Year 1 when the majority 
of the access road is unsealed. However, assuming a production rate at or below 
300,000 t/y and an unsealed access road during the first year, it is expected that the 

I proposed operation will comply with the NEPM standard during Year 1, with an 
unsealed access road. 

I Long-term concentration 

I 	
Predicted annual average PM2.5  levels are well below the US EPA goal of 15 jgJi 
This is the case for both residences, as well as for the rezoned land to the north of the 
site. In addition, the predicted PM10  levels due to the proposed operations are 

I 	
expected to remain well below the US EPA annual goal of 50 .ig!m3, at all residences 
outside the lease boundary. The NSW EPA's long-term reporting goal is also not 
expected to be exceeded. 

I The two residences studied are predicted to experience increases in annual TSP 
concentration of approximately 15 tg/m3  at Year 30 of the quarry operation. If an 

I 	annual TSP background concentration of 30 jig/rn3  is assumed, the net TSP 

concentration would be 45 jig/rn3. This is below the NHIVIRC annual goal of 90 

I 	
jig/rn3. 

Deposition 

I 	Assuming that existing levels are of the order of 2 g/m2/rnonth, no residences are 
predicted to experience dust deposition levels at or above the NSW EPA's 

I 	
4 g/m2/month level. In other words, increases in annual average dust deposition at all 
residences are predicted to be less than 2 0,

/m2/rnonth. This is the case for both the 
existing residences and also the rezoned land to the north. 

I 5.1.6 Mitigation Measures 

I 	
The dust impacts of the proposed development on nearby residences and rezoned land 
are not predicted to cause any adverse impacts off-site. The proposed development is 
predicted to comply with both the US EPA and NHN'IRC long-term goals for PM2 .5, 

I 	
PM111 and TSP. Increases in dust deposition are also estimated to be below levels 
which would cause a nuisance impact at the closest residences. 

I 	Since dust generation and deposition due to quarrying activities are below 
recommended guidelines, no specific mitigation measures are deemed necessary. 
However, basic dust control measures will be employed to minimise dust generation on 

I
site. These will include watering of internal access roads with a water cart dust 
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control during crushing operations dust suppression at the head pulleys of all product 

I 
	and transfer conveyors and dust suppression within the quarry and hardstand areas. 

Dust suppression in the quarry area and on the internal road network will be achieved 
through the use of a water truck, which will spray water as required to minimise dust 
generation. During dry weather, it is estimated the tanker may be used for up to 4 
hours per day, and will need filling about twice per day. 

Dust suppression in stockpile areas will be achieved through the use of sprays 
connected to each of the conveyor head pulleys, during operating hours delivering a 
mist spray over the stockpiles and key material handling areas. 

5.2 Noise and Blasting 

A noise and blasting assessment was undertaken by Atkins Acoustics and Associates 
Pty Ltd, a copy of which is contained in full as Appendix I. The study included 
measurement of ambient background noise levels and an assessment of the impacts of 
the proposed development both during the construction and the operational phases of 
the project. A summary of the study and findings is presented below. 

5.2.1 Existing Acoustic Environment 

Existing ambient noise levels prevailing in the Williamsdale area were measured at 
selected reference locations in the vicinity of the proposed quarry site from 
15 December to 22 December 1998. The locations selected for the measurements 
were rural residences near the proposed quarry operations. These sites are considered 
representative of residential dwellings located in remote areas and are in close 
proximity to existing traffic noise on Williamsdale Road. 

The measurement procedures adopted for the assessment were in accordance with the 
recommendations of the relevant Australian Standards and the normal requirements of 
the EPA. 

The instrumentation selected for the measurements comprised 2 x RTA Technology 
Environmental Noise Loggers. Details of the instrumentation are found in 
Appendix I. 

Ambient noise levels are measured and assessed as percentile A-weighted sound levels. 
The parameters regarded as being the most important amongst these, are the LA!, or 
the A-weighted sound level exceeded for 1% of the sample period and referenced as 
the "maximum noise level", the LAb,  or the level exceeded for 10% of the sample 
period (the average maximum noise level) the L. 90, the level exceeded for 90% of the 
sample period and referenced as the "background or average minimum noise Ievel" 
and the LA q, which is the A-weighted energy equivalent continuous (constant) sound 
level. 

The ambient noise levels were recorded at two locations as described below: 

El Lot 21 (Lobbs Hole) referred to as RI, and 

I 
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Ci Lot 22 (Elmgrove Shearing Shed) referred to as R2. 

The ambient noise levels recorded at the two sites confirm that the existing noise in the 
area is typical of rural areas with distant road traffic noise. Noise at the site comes 
from the Monaro Highway, and local domestic and natural noise elements. 

The ambient background noise measurements at both locations are presented in 
Table 5.8, and are below 30 dB(A) during day and night time periods. As outlined in 
the EPA Environmental Noise Control Manual (ENCM), where the existing 
background noise level is less than 30 dB(A), then 30 dB(A) should be assumed to be 
the background noise level. 

Table 5.8 - Ambient Background (LA90) Noise Measurements 

I 	Location 	 Time Period 
Day 	 Evening 	 Nght-tirne 

6.00 am - 6.00 pm 	6.00 pm - 10.00 pm 	10.00 pm - 6.00 am 

I 	
Ri 	 29 	 29 	 29 

R2 	 29 	 29 	 28 

I 5.2.2 Noise and Blasting Assessment Criteria 

For the assessment of noise emissions from quarry operations, it is accepted practice to 

I 	assess the likely noise in terms of acoustic planning goals for the area, the existing 
ambient noise levels prevailing, and blast emissions as recommended in the 
Environmental Noise Control Manual (ENCM) set out by the Environment Protection 

I Authority (EPA). 

I 	
Operational Noise 

For the assessment and evaluation of noise in rural areas, the EPA, Environmental 
Noise Control Manual (ENCM) recommends that noise emissions from a source 

I 	should not exceed the background noise level by more than 5 dB(A), providing that the 
resultant L. 90  noise level does not exceed the recommended planning level for the area. 

in terms of planning goals, the EPA, ENCM (Chapter 21) recommends the 
background noise levels set out in Table 5.9. 

I Table 5.9 - Recommended Outdoor Background Noise Levels 
Zone of 	Predominant Land use Time Period 	L90  background noise 

Measurement 	of Measurement area level dB(A) 

I Area Acceptable 	Extreme 
Limit 	Limit 

Rural 	 Residential Day 	 45 	50 

I Evening 	 40 	45 
Night 	 35 	40 

I Based on the EPA guidelines and the existing background noise levels. Table 5.10 
presents the operational noise goals recommended for the quarry proposal. 

I 
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I 
Table 5.10 - Operational Noise Goals 

I 	Assessment 	 Time Period 
Location 	Day 6.00 am - 6.00 	Evening 6.00 pni -  10.00 	Night-time 10.00 pm-6.00 

pm 	 pm 	 am 

I 	RI 	 35 	 35 	 33 

R2 	 35 	 35 	 33 

Road Traffic Noise 

The noise goals for low traffic flows in rural areas are LAeq. 1 hour 50dB(A) for new 

I 	developments, LAeq. 1 hour 55dB(A) for existing developments and for night time 
operations the 	level should not exceed the background (Lo) level by more than 

I 	
1 5dB(A) when measured at any residential building (ENCM). 

From the background noise measurements results (30dB(A)), the goals proposed to 

I 	
assess the truck noise from the access road are LAeq,llir 50dB(A)and L. 1  45d8(A). 

Blast Emissions 

I 	The EPA ENCM recommend that airblast overpressure and ground vibration when 
measured at any affected residence should no exceed the goals summarised in 

I
Table 5.11. 

Table 5.11 - Blast Emission Goals 

I 	
Time of Blast 	 Airblast Overpressure 	Ground Vibration peak 

(dB(lin)) 	 particle velocity (mm/sec) 

Monday - Saturday 	 115 	 5 

I 	
9.00 am - 3.00 pm 
Monday  - Saturday 	 105 	 2 
6.0 am - 9.00 am 

3.00 pm - 8.00 pm 

I 	Sunday & Public Holidays 	 95 	 1 
6.0 am - 8.00 pm 

Any day 

1 	8.00 pm - 6.00 am 

It is accepted however, that these levels may be exceeded on infrequent occasions and 

I 	should be limited to no more than 5% of the total number of blasts and should not 
exceed 120 dB(lin) at any time. The EPA also accept that in regard to ground 
vibration the 5 mmlsec goal can be exceeded by no more than 5°A of the total number 
of blasts with a limit of 10 mmlsec at any time. 

I 	
Construction Noise 

The EPA, ENCM guidelines for the assessment of noise impacts for a construction 
period greater than 4 weeks and less than 26 weeks state that the L. 10 . i mm noise level 

I from the construction activities should not exceed the background noise level by more 
than 10 dB(A). This means that the recommended construction noise goal is 

i 
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5.2.3 Major Noise Sources from the Proposal 

Noise and blast emissions from the proposed quarry have been modelled and assessed 
in terms of continuous noise from the fixed and mobile plant, traffic noise from truck 
movements, airblast overpressure and ground vibration from blasting. 

Quarry Operations 

The main quarrying plant of acoustical significance that will be operated on the site will 
consist of loaders, quarry trucks, a primary crusher, rock breaker, generator, 
conveyors and a hydraulic drill. For the assessment of noise emissions from this plant, 
the following sound power levels have been established from previous field 
measurements. 

Table 5.12 - Quarry Plant Sound Power Levels 
Plant Description 	 Sound Power Level dB(A) 

dBA 63 125 250 500 1k 2k 4k 8k 
PrirnaryCrusher 	 115 	113 	108 	112 	110 	110 	108 	107 	102 

Loader 	 111 	89 	91 	99 	101 	106 	106 	103 	98 

Rock Breaker 
Conveyors (2 off) 
	

100 	96 	100 	96 	92 	89 	91 	93 	87 

Generator 
Hydraulic Drill 
	

110 	110 	113 	107 	109 	104 	103 	96 	92 

50 ton Haul Truck 
	

112 	102 	104 	104 	108 	107 	106 	103 	94 

Processing Plant 

The main processing quarry plant of acoustical significance that will be operated on the 
site will consist of crushers, screens and conveyors. In terms of mobile plant, the 
loaders, and quarry trucks are the main items of plant that have been considered. For 
the assessment of noise emissions from this plant, the following sound power levels 
have been adopted. 

I 	
Table 5.13 - Plant Sound Power Levels 

Plant Description 	 Sound Power Level dB(A) 
dBA 63 125 250 500 1k 2k 4k 8k 

1 
I 
I 
' 	 Transient/Intermittent Truck Noise Sources 

Transient/intermittent noise from the quarry is associated with truck movements. 

I 	

Table 5.14 presents a summary of the sound power levels adopted for the assessment 
of the truck noise levels. 

I 
I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 

Secondary Crusher 115 113 108 112 110 110 108 107 102 

Tertiary Crusher 111 89 91 99 101 106 106 103 98 

PugMill 112 95 94 99 102 110 108 105 99 

Screens 112 95 98 102 108 106 107 103 97 

Convevors (2 off) 100 96 100 96 92 89 91 93 87 

Loader (Cat 988) 104 101 112 101 102 99 96 91 86 

Generator 
Quarry Truck 106 96 98 98 102 101 100 97 88 
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Table 5.14 - Truck Noise Sound Power Levels 
Plant Description 	 Sound Power Level dB(A) 

dB(A) 63 125 250 500 1K 2K 4K 
Truck(SEL) 	114 	109 	110 	112 	111 	109 	106 	104 

Tnick (TJ 	110 	100 	101 	100 	99 	110 	96 	91 

SF1. - Sound exposure level 

Blast Design 

For assessing the likely effects from the quarry blasts, significant detail has been 

provided within Section 3.4.5 in relation to blast design options, monitoring and 

forecast impacts. 

5.2.4 Predicted Impact Assessment 

Noise emissions from the site operations were modelled using three weather scenarios: 

J 	calm (no wind, relative humidity of 50%, air temperature of 20°C) 

l 	wind enhanced (lmlsec north wind, relative humidity of 50%, air temperature of 

20°C) 

71 	default temperature inversion conditions (temperature gradient 5°C/100 m, 50% 

relative humidity, air temperature of 20°C). 

In addition, five quarry development scenarios were considered: 

fl 	Stage I - Before any substantial worked faces are established drilling on exposed 
areas of the quarry,  

fl 	Stage II - Year 5 - with quarry faces established. Drilling on higher benches 

I 	(RL965) with quarrying at lower level (RL955). Processing plant operating 
(RL8I-813 ) 

I M 	Stage III - Year 10 - with extended quarry faces established. Drilling on higher 
benches (R1-965) with quarrying at lower level (RL940). Processing plant 

I
operating (RL810-813) 

C3 	Stage IV - Year 25 - with extended quarry faces established. Drilling on higher 
benches (RL960) with quarrying at lower level (RL955). Processing plant 

I operating (RLS1O-813 ) 

fl 	Stage V - Year 30 - with extended quarry faces established. Drilling on higher 

I benches (RL955) with quarrying at lower level (RL910). Processing plant 
operating (RL8I0-813 ) 

I The assessment is based on the assumption that all fixed and mobile plant is operating 
simultaneously. representing the worst case scenario. 

I 
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I 
The predicted noise levels at each residential assessment location under calm weather 

I 	conditions is given in Table 5.15 and Figures 5.2 and 5.2a, where it can be seen that 
under such conditions no criterion are exceeded. 

I 	
Table 5.15 - Predicted Noise Levels during Calm Weather 
Assessment 	 Scenario 

Location 	Stage I 	Stage II 	Stage III 	Stage IV 	Stage V 

I 	Ri 	 25 	 28 	 28 	 28 	 28 

R2 	 <25 	 <25 	 <25 	 <25 	 <25 

R3 	 25 	 28 	 26 	 26 	 26 

I
* - Residence associated ss ith quarry proposal 

The noise predictions made under conditions that incorporate changes in wind and 

I 	temperature are provided in full in Appendix I. In summary, both down wind and 
temperature inversion effects result in an increase in noise levels of between 10 - 
12 dB(A). 

I Considering the recommended noise controls and given that the predicted exceedances 
are under limited climatological conditions, the opinion is held that the operation of the 

I 	quarry is not likely to result in an unacceptable noise impact at existing residential 
dwellings. 

I 	In the later years of quarry operations, operational noise will extend further north. By 
Year 30, the 35 dB(A) contour extends slightly into the rezoned area to the north, 
however the 40 dB(A) which would represent a constraint to housing development, 

I 

	

	remains within the proponents land holding. Until noise monitoring data confirms or 
otherwise the predictions made in this EIS, it would be prudent to avoid housing 

I
development within the 35 dB(A) contour. 

Road Traffic Noise 

I For the evaluation of truck noise on the site access road, the assessment has considered 
Single Event Sound Power Level (SEL) from a typical truck to be 114 dB(A) and 
generation of up to 20 truck movements per hour with regard to the following 

I relationship: 

I
L,.\eq.11iour 	 SEL+10 log(N) -10 log (3600) - 20 log(r) - 8 

where: 	SEL = Sound Exposure Level 

I N 	= number of events per hour 
3600 = number of seconds in 1 hour 
r 	= distance from road 

I S 	= constant for converting sound power levels to sound 
pressure levels. 

I 	The predicted noise levels from the projected truck movements are summarised in 
Table 5.16. These results confirm that the noise from trucks on the site access road 
satisfy the EPA Laeq. 1 hour 50 dB(A) goal. 
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Table 5.16 - Predicted Truck Noise Levels 

Location 	 Distance (m) 	 Sound Pressure Level L3eg. 1 hour 

	

RI 	
1150 	 22 

	

R2* 	 250 	 35 

	

R3 	 600 	 23 

* Residence associated with quarry proposal 

I 	

Intermittent Truck Noise Sources 

In regard to maximum noise levels generated from trucks on the site access road, the 

I 	

noise modelling has shown that the noise contributions (Table 5.17) satisfy the 
assessment goals at locations RI and R3, and exceed the assessment goal at location 
R2. 

It should be noted however, that the residence at site R2 isa residence associated with 
the quarry. Elevated noise levels at this particular location are considered to be 

I 	

acceptable to the occupiers of the residence, therefore the fact that noise assessment 
goals may not be met at this particular residence is of minor importance when 
considering the noise impacts on the surrounding environment. 

Table 5.17 - Intermittent Transient Noise Sources 

Plant Description 	 Sound Pressure Levels L 1  dB(A) 

I 	
Location Ri 

	

Truck Noise 	 41 

Location R2* 

I

Truck Noise 	 54 

Location R3 

	

Truck Noise 	 42 

I

* Residence associated with quarry proposal 

Prediction of Blast Vibration and Airblast Overpressure 

I The results of the modelling for both ground vibration and airblast overpressure are 
presented in Table 5.18. This has shown that the levels satisfy the assessment goals. 

I Table 5.18- Summary of Blast Emissions 
Reference Location 	Predicted 	Predicted 	Assessment Goal Assessment Goal 

I 	

Range Ground 	Airblast 	Ground 	Airblast 
Vibration 	Overpressure 	Vibration 	Overpressure 
mm/sec 	dB(lin) 	mm/sec 	dB(lin) 

I 	

Location Ri 	 0.2-0.4 	 101 	 5 	 115 

	

Location R2 	 0.2 - 0.3 	 99 	 5 	 115 

	

Location R3 	 0.2 - 0.4 	 100 	 5 	 115 

I
The results of the modelling for both ground vibration and airblast overpressure have 
shown that the levels satisfy the assessment goals. 

I
The impact of blast vibration and airblast overpressure was also assessed in the 
rezoned area to the north. It is anticipated that the EPA criteria of 5 mm/sec vibration 

I 	

and II 5 dB(lin) overpressures will be met at a distance of 500 m and 650 m 
respectively. 
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Housing development within the rezoned area to the north should not be located at a 
distance of less than 650 m from the ultimate quarry boundary in order to avoid 
unacceptable levels of blast vibration and airbiast overpressure. This buffer area could 
be reduced following the results of noise and blast monitoring, however, at this stage it 
would be prudent to maintain an adequate buffer around the quarry. 

Construction Noise 

The envisaged construction activities will include preliminary site works, earthworks, 
foundation/floor construction, steel erection, building cladding and plant installation. 
To evaluate noise emissions from the site during construction, these activities have 
been considered. 

A summary of the range of noise levels predicted for the worst case scenario at each of 
the residential properties being assessed is provided in Table 5.19 . The noise 
modelling has shown that the noise from the envisaged construction activities satisfies 
the EPA medium term noise assessement goal. 

Table 5.19 - Predicted Construction Noise Levels 

Location Sound Pressure Levels 
Preliminary Earthworks 	Concrete 	Building Plant 

Site Works Floors! 	Erection Installation 
Footings 

RI 29 32 	 31 	 29 27 

R2 26 30 	 28 	 26 24 

R3 29 32 	 31 	 29 27 

5.2.5 Noise Mitigation 

The noise modelling has shown that with the selection of appropriate plant and the 
implementation of effective noise controls outlined below, the quarry can be operated 
to satisfy the recommended assessment goals at all the residences identified as being 
potentially exposed to the quarry operations. 

With respect to trucks transportingmaterials from the site, the assessment has shown 
that the prioposal will not result in an exceedance of the recommended Laeq. i hour 

50 dB(A) goal. 

Noise controls and mitigation measures include: 

	

1 	the construction of 4.5 - 5.0 metre high earth mounding on the southern side of 
the site processing area, 

	

71 	all fixed external plant and equipment should be selected and installed to satisfy a 
noise specification of less than 85 dB(A) at I m 

	

71 	where practical all fixed internal plant and equipment should be selected and 
installed to satisfy a noise specification of less than 85dB(A) at one (I) metre; 

I 
I 
j 
I 
I 
U 
1 
I 
I 
n 

I 
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EJ where practical any plant or equipment installed on the site exceeding a sound 
pressure level of 85d(A) at one (1) metre should be evaluated in terms of 
secondary noise control s/enclosures/rooms, 

El all inloading and building conveyor systems should be belt type conveyors; 

El 	all screens should be installed to minimise the transfer of structural borne vibration 
to building structures; 

El all dust collection and control systems should be selected on acoustic 
performance. and without tonal or impulsive noise characteristics; 

El 	where practical all permanent site mobile plant shall be fitted with 
secondary/residential grade noise controls and acoustic treated engine enclosures; 

El 	where practical audible alarms will be replaced with flashing lights or a similar 
system; 

El 	as part of the quarry Environmental Management Plan (EMIP) a Noise 
Management Plan (NMP) should be implemented with noise monitoring being 
conducted during initial stages of quarry development to confirm noise levels and 
where required assess the practicability of additional noise controls. Subsequent 
annual noise audits should be undertaken if considered necessary to ensure that all 
noise control measures are installed and maintained, and that the environmental 
noise criteria are satisfied. The program should incorporate a complaint 
management protocol that facilitates investigation and actioning of noise related 
complaints. 

Blast control and mitigation measures include: 

El 	MIC of initial blasts be limited to a maximum of 265 kg; 

El 	where practical blasting will be conducted between 9.30 am and 5.00 pm; 

El 	as part of the quarry EMP a "Blast Management Plan" (BMIP) should be 
implemented with blast monitoring being conducted during initial stages of quarry 
development to confirm ground vibration and airbiast overpressure and where 
required assess the practicability of additional controls. Subsequent blast 
monitoring should be undertaken in the initial quarry development to ensure that 
all blasts are controlled and satisfy EPA requirements. The program should 
incorporate a complaint management protocol that facilitates investigation and 
actioning of blast related complaints. 

To control noise levels during the construction phase it is recommended that: 

El 	As part of the quarry EI'vIIP a "Environmental Noise Management Plan" (ENMP) 
should be prepared and implemented to present the details and procedures that 
will be employed to minimise construction noise impacts. Noise monitoring should 
being conducted during initial stages of development to confirm noise levels and 
where required assess the practicability of additional noise controls. The program 
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should incorporate a complaint management protocol that facilitates investigation 
and actioning of noise related complaints. 

5.3 Surface Water Hydrology 

The proposed development is located on the water shed between two major drainage 
systems as shown in Figure 5.3. The waters into which the site flows are not classified 
waters under the Clean Waters Act, 1970. 

The Jerrabomberra Creek system, which drains the northern section of the site, flows 
north into the Queanbeyan River which flows into Googong Dam, through Lake 
Burley Griffin and into the Murrumbidgee River. The Lobbs Hole Creek system, 
which drains the majority of the site, flows south west into the Murrumbidgee River 
which subsequently flows into Burrinjuck Dam. Entrance to the quarry site is through 
the valley of the Lobbs Hole Creek which flows from the quarry site in a south-
westerly direction. 

The headwaters of Lobbs Hole Creek rise in a series of steep narrow ephemeral 
watercourses which flow from the spurs of Lobb Hill to the north and Gibraltar Hill in 
the east. These ephemeral watercourses discharge into the relatively flat, broad valley 
through which Lobbs Creek meanders before discharging into Guises Creek and then 
into the Murrumbidgee River approximately 3 km east of the site. 

No permanent watercourses flow through the quarry area or the processing area. Both 
the Lobbs Hole and Jerrabomberra Creek systems have been impacted by timber 
clearing and the construction of dams. Overflow from the dams has created some 
minor gully and sheet erosion typical of open grazing land. The creek banks have been 
damaged by stock gaining access to water. 

5.4 Groundwater 

Groundwater is commonly used in this rural area for watering stock, domestic 
purposes, and irrigation uses, making it an important commodity. Searches were 
conducted on the Water Resources records for existing bore data, and an assessment 
of quarry activities on the groundwater in the area was made. This is presented below, 
along with recommendations for mitigation measures to protect the groundwater 
quality of the area. 

I 	
5.4.1 Criteria for Assessment 

Under the provisions of the Water Act, 1912, the Water Administration Act, 1986, and 
the Clean Waters Act, 1970, groundwater resources in New South Wales are 

I controlled by the Crown. 

The Water Act (1912) prohibits interference with the flow and quality of groundwater 

I 	and requires that licences be obtained for any bores not installed by the Crown. The 
Water Act can make demands regarding pollution control for groundwater resources. 

I 
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Under the provisions of the Water Administration Act, 1986, the control of, and right 
to use sub-surface water, was placed in the control of the Water Corporation operating 
through Water Resources. 

The Clean Waters Act, 1970 is administered by the EPA and is designed to control 
pollution of groundwaters. 

5.4.2 Hydrogeology and Groundwater 

The area has the potential to provide groundwater supplies to rural residential 
allotments via bores. The main groundwater resource in the area generally occurs 
below 15 m (Yarrowlumla Council, 1996). 

I 	Hydrological conditions are not complex and yields of 0.2 to 0.5 L/sec can generally be 
expected from bores drilled into fractured rock. There are currently 39 registered 
bores in the Parish of Burra, and one surface water licence. The bores are licensed for 

I 	stock and domestic use and typical yields are less than 0.5 L/sec with highest yields 
being obtained from bores sunk into valley floors. 

The groundwater quality is highly variable in the area, originating from the fractured 
rock, with no definitive aquifers. Water quality measured from one bore in the area 
appears to be of good quality, while bores located just a couple of hundred metres 
away are quite saline. Groundwater salinities to the north in the Royalla area were 
found to be less than 500 m/L with higher salinities of over 1000 mg/L possibly 
occurring beneath the lower slopes and valley floors of the main drainage lines. 

5.4.3 Impacts and Recommendations 

The quarry activities have the potential to impact on groundwater in the event of: 

spills of oils and/or lubricants which may seep into the groundwater system; and 
71 	problems associated with the on-site septic sewerage system and absorption 

trenches. 

In the event of oil and ifiel spills the following mitigation measures will be taken to 
ensure that groundwater resources are not contaminated by the quarry activities: 

71 	an impermeable hardstand area surrounded by an impermeable bund wall will be 
constructed in the quarry processing area. This will contain spills and prevent 
groundwater contamination from fij.el spillage or oil leakage occurring beneath the 
process area; 

I 	J 	an on-site package sewage treatment system (Envirocycle or similar), will be 
installed to minimise the impact of sewage on the groundwater. 

Thus, to prevent contamination of any deeper groundwater resource in the area all iliel 
storage tanks will be fully bunded. Any spills will therefore be fully contained and not 
permitted to seep into the groundwater systems. This will prevent groundwater 
contamination from fuel spillage and oil leakage occurring around the processing and 
plant areas. 
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With these mitigation measures in place, it is not anticipated that activities at the 
proposed quarry will influence the regional groundwater in the area. The extraction 
area represents the top of a prominent hill with no adjoining surface or subsurface 
catchment. During extensive drilling within and surrounding the proposed extraction 
area, little water was intercepted. None of that encountered would constitute 
groundwater but was rather recent rainwater infiltration. The resource is uniform and 
no separate aquifers will be encounted during the life of the quarry. Groundwater 
resources are therefore unlikely to be affected. 

5.5 Water Management Plan 

5.5.1 Drainage 

The primary objective of the Water Management Plan is the separation of clean and 
dirty water systems and the provision of sufficient pollution control facilities Lu ensure 
that any site discharges will meet water quality objectives. Since the quarry extraction 
area is located on top of a hill with effectively no upstream catchment, the dirty water 
system will be the quarry itself Some minor diversion works will be required in the 
early years until the crest of the hill is reached. All rainwater inflows will be contained 
within in pit sumps which will be used for dust suppression purposes. 

I 	
The drainage system for the processing area is shown on Figure 5.4. Clean water will 
be separated both around and beneath the hardstand area. Clean surface water to the 
north of the processing area will be directed into a small catch dam which will feed into 

l

an underground pipe which passes the water under the processing area to discharge 
into the Main Water Supply Dam at the southern end of the site. Clean water from the 
eastern and western slopes will be directed via diversion channels designed to cater for 

' 	the peak discharge of a 1 in 100 year, 72 hour storm event. Small energy dissipaters 
will be installed at the outlets of the main clean water diversion channels. The outlets 
will also be rock lined for scour protection. 

1 
I 

A dirty water channel will be constructed within the processing area which will direct 
contaminated water into four sumps. These sumps will be lined and constructed with a 
concrete ramp suitable for a bobcat to enter for cleaning purposes. From the sumps 
the water will then be passed into the Pollution Control Dam located adjacent to the 
southern end of the processing area. Water contained within the Pollution Control 
Dam will be preferentially used as the raw water source in order to maximise stored 
volume, however, during storm events, treated water will pass into the Main Water 
Supply Dam. 

5.5.2 Pollution Control Structures 

I 
1 
I 
I 
I 
I 
IT 
b 

I 

I 
I 
I 
I 
I 

Graded channels will be provided when crossing contours and will generally require 
erosion protection such as jute meshing or rock armour. The majority of the clean 
water diversion system will consist of contour channels and will generally havo lower 
grades. However, should flow velocities during the design storm event be greater than 
2.5 m/s, erosion control measures such as rock armour or jute meshing will be used. 

1 
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I 
All dirty water generated within the processing area will pass through at least two 

I 	
separate settlement processes prior to entering the Main Water Supply Dam. Should 
discharges occur from the Main Water Supply Dam, there is an additional and 
substantial existing farm dam located within the property, downstream of the quarry. 

I There is approximately 63 ha of clean catchment to the north of the processing area. 
In a 1 in 100 year storm event of critical duration, that is, when the time of 

I 	
concentration equals the duration of the storm, a peak runoff volume of 9.5 mi/s will 

need to be safely passed beneath the process area. Runoff will first be collected in a 
small 0.4 ML catch dam which will enable water to be directed into the 1,200 mm 

I 	diameter concrete pipe running beneath the processing area. This pipe will discharge 
into the Main Water Supply Dam via an energy dissipater and open grassed channel. 

I 	The principle ftinction of the Main Water Supply Dam is to harvest clean water from 
the catchment surrounding the quarry site, which is then used as the main source of 
water for the quarry. The dam has a holding capacity of 3 ML and will be fed 

I primarily by the clean water diversion system. The total catchment of this diii is 

approximately 210 ha. 

I 	The dirty water catchment includes the surge pile and the hardstand area, 
approximately 4.2 ha in total. Each of the four internal sumps will have a capacity of 

I 	
approximately 300 m' which combined with the 1.3 ML Pollution Control Dam will 
provide a total dirty water storage capacity of 2.5 ML. This is sufficient to contain all 
runoff emanating from a 1 in 10 year, 72 hour storm event. 

I As previously mentioned, overflow water may also enter the Main Water Supply Dam 
from the Pollution Control Dam. However, this overflow water will have been treated 

' 	within the concrete sumps and Pollution Control Dam and is expected to be of 
sufficient quality for offsite discharge. The fact that it enters the Main Water Supply 
Dam for re-use does not affect the integrity of the overall pollution control 

I 	performance of the operation but rather represents an added safeguard against 
sediment leaving the site. 

I 	Furthermore, the mixing of clean and dirty water at this point does not represent an 
environmental hazard. since the water will be ftilly contained in the Main Water Supply 
Dam where it is anticipated the water level will remain below the maximum capacity of 

1 	the dam due to its role as the main source of water for the quarry. 

In the event of high volumes in the Main Water Supply Dam, water will overflow at 

I 	the southern spillwav into a channel that feeds directly into a farm dam located on 
Lobbs Hole Creek where the water will be contained. An EPA licence will be required 
for any discharges off site and water quality will be monitored prior to any off site 

I discharges in accordance with licence conditions. 

I 
I 
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6. Land Use and Environmental Effects 

This chapter provides details of/he surrounding land uses of the c/c velopment area 
inc/tiding soils, land capability, Jiora, fluina and archaeology and provides delco/s of 
expected impacts cinci proposed mitigation measures. Traffic and transportation 
issues are also described and assessed. 

6.1 Surrounding Land Uses 

The site of the proposed quarry is currently used for grazing, as are surrounding areas 
and neighbouring properties. The dominant land use is sheep grazing. 

Land to the north has recently been rezoned for rural residential development purposes 
and it is anticipated that it will be gradually developed over the next decade. 
Development may commence in approximately a year though no specific dates are 
available as yet. As the land becomes progressively developed, there will be additional 
rural residential dwellings located to the north of the proposed quarry site. This area 
of land to the north that has recently been rezoned can be seen in Plate 2. 

Council has been aware of the potential for the quarry development for some time and 
do not consider the quarry activities to be precluded by the proposed rural residential 
development nor the rural residential development to be precluded by the quarry. The 
Development Control Plan (Yarrowlumla Council, 1998) places some constraints on 
development in the rezoned area. Of particular note, physical development other than 
light agricultural grazing or low impact recreation is not permitted within 400 m of 
Jerrabomberra Creek. In addition, house sites may not be located on lands steeper 
than 15%. Consequently, substantial portions of the land to the immediate north of the 
proposed quarry will not be used for housing. 

6.1.1 Potential Impacts 

The proposed development of this site will not have a significant impact on 
surrounding land uses. Grazing activities will be able to continue around the quarry 
development area without interruption. 

During the initial stages of the quarry development there will not be rural residential 
dwellings to the north of the area. By the time housing has been developed in the area, 
the quarry operation will be contained within an excavated area below the ridge line 
which will separate the rural residential dwellings from the quarry operations. Neither 
visual impacts nor noise impacts are anticipated to be a significant issue for the rural 
residential dwellings to the north of the quarry area. Occasional noise may be heard 
during times of temperature inversion and southerly winds however, these impacts are 
not considered to be major. 

The visual and noise impacts on the two residences to the south east of the site will be 
mitigated by appropriate treatments to minimise the effect of the operation on the 
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residents. These treatments will ensure that the land use on the surrounding properties 
is not compromised by the development. 

6.2 Land Capability 

The land capability of an area refers to its ability to support a particular intensity of 
urban development without serious erosion and sedimentation problems occurring 
during the construction phase, as well as in the long term. The rural capability of an 
area refers to its ability to sustain regular agricultural and pastoral production without 
permanent damage. 

The Department of Land and Water Conservation (DLWC) has classified the land in 
this area according to its capability for agricultural use. The classification depends on 
a number of factors including slope and soil fertility. Eight classes are identified and a 
brief description of each of these is provided below. 

Class I Suitable for a wide variety of uses, with the highest potential for 
agriculture. 

Class II High potential for agricultural use, but with increasing limitation. 

Class III Generally fair to good agricultural land. 

Class IV Not generally suitable for cultivating on a regular basis; comprises 
the better classes of grazing land. 

Class V Not suitable for cultivation; production generally lower than for 
grazing land in Class IV. 

Class VI Comprises the least productive grazing land. 

Class VII Generally comprises areas of steep slopes with shallow soils: clearing 
of timber not recommended. 

Class VIII Land unusable for agricultural or pastoral purposes; preservation of 
the natural vegetation recommended. 

Under the DLWC's classification, the area affected by the development is classified as 
Classes IV, V and VI. The land is largely unsuitable for cultivation but is suitable for 
grazing purposes. Class IV land is found on the lower slopes in the area while Class 
VI land is found on areas of steep slopes, shallow soils, rocky outcrops and water 
logging. 

The Williamsdale area is generally considered to have high limitations for urban 
development, due to waterlogging being common and subsequent problems with septic 
effluent disposal. In addition, land with steeper slopes (>200)  is regarded as too steep 
for development (Yarrowlumla Council, 1996). 

A local environmental study was carried out by Yarrowlumla Council in relation to the 
rezoning of the land to the north of the quarry lease area (1996). Following this, a 
Development Contol Plan (No.6) was prepared in 1998. These documents state that 
physical development other than light agricultural grazing or low impact recreation is 
not to occur within 400 in of Jerrabomberra Creek to minimise water quality 
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degradation and soil erosion. In addition, Class 1, 2 and 3 agricultural land in the area 
' 	 (generally corresponding with the land adjacent to Jerrabomberra Creek) is not be 

compromised. Thus the development to the north will be limited by environmental 
parameters and as a result will be more compatible with the quarry operations. 

I 62.1 Future Land Use 

I 	
It is important to keep final land use options open, however, in keeping with current 
local land use and zoning of the area, it is anticipated that the future land use of the 
quarry site will also be predominantly grazing activities. The activities of the proposed 

I 	quarry will not limit finure land uses of the area surrounding the quarry site. The 
quarry area itself will consist of an open void to which access will be prohibited. 

1 	6.3 Soils 

I 	
6.3.1 Existing Soils 

Soils in the proposed project area fall into two broad categories - Colluvial Landscapes 
of Campbell. and Transferral Landscapes of Williamsdale (DLWC, 1993). The soils 

I 	and their capabilities are described separately below and the information has been 
drawn from the DLWC (1993) report. 

I Colluvial Landscape 

A number of different soil classes are found in this area, varying in depth generally 

I according to their location within the landscape. 	Rapidly drained Lithosols (<30 cm) 
and shallow Earths occur on crests and near rock outcrops. Red Podzolic Soils and 
Yellow Podzolic Soils are moderately deep (<70 cm) and moderately well-drained. 

I Along drainage lines are soils of variable depths (usually 60-120 cm) which are 
imperfectly drained Solodic Soils or So!onetzic Soils and Gleyed Podzolics. 

The shallow and poorly drained soils occurring in the landscape are of low to medium 
suitability as a growth medium. The other soils are moderately suitable, and are 
generally considered reasonable for pasture species and most trees. 

The top soils in the area generally have a good water holding capacity with a high 
organic content and moderate acidity. However, limitations such as very low available 
phosphorus, low clay content, very low nutrient storage capacity and moderate 
sodicity occur. The subsoils may have high clay content and a moderate nutrient 
storage capacity. but are very low in available phosphorus and organic matter. 
Calcium and potassium deficiencies also occur. 

Transferral Landscape 

The soils in Transferral Landscape are typically moderately deep and moderately well 
drained Yellow Podzolic Soils on the higher areas of the landscape, with a total depth 
of less than 100 cm. On flat areas and lower rises the soils tend to be moderately to 
very deep, poorly to imperfectly drained Solodic Soils and Solodised Solonetz Soils, 
with a total depth generally 80-120 cm but they may be deeper. 

I 
Ij 
I 
I 
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The soil material has a moderate to low suitability as a growing medium. The topsoil 
has only moderate water retention capacity, with high organic content and is 
reasonably acidic. There is typically a low clay content, and a low capacity for nutrient 
storage with very low available phosphorus. The lower subsoils also have very low 
nutrient storage capacity and very low phosphorus, as well as low organic matter 
content. Seasonal waterlogging is a limitation, along with a moderate to high wind 
erosion hazard. 

The poorly drained Solonetz Soils and Solodic Soils on the lower flat areas have low 
suitability as a growth medium, however the Yellow Podzolic Soils on the upper ridges 
are moderately suitable for plant growth. Soil volumes are adequate for root 
penetration of pasture species and most trees. 

6.3.2 Potential Impacts and Safeguards 

Based on the capability scheme devised by the Department of Land and Water 
Conservation (previously the Soil Conservation Service) the soils in the area have a 
low to moderate soil erosion hazard, and are subject to moderate to severe sheet, nh 
and gully erosion. If disturbed the valleys are subject to gully erosion and will require 
erosion control measures to ensure that erosion does not degrade the site. 
Consequently, soil conservation management techniques will be implemented during 
construction and operation to protect the site. 

Soil erosion will be controlled by appropriate land management practices, including 
vegetative practices and structural soil conservation measures. Erosion and 
sedimentation controls covering the access road, the processing area and the quarry 
site are detailed in Section 3.13.2. The provision of these measures and the proposed 

' 	involvement of the Department of Land and Water Conservation during the 
construction phase of the project will ensure that adverse sedimentation impacts on the 
local rivers will be avoided and that erosion problems do not develop on the property. 

I 6.4 Traffic and Transportation 

Transportation of the product and access to the quarry site will be along an access road 
that intersects with the Monaro Highway. The Monaro Highway will be the route for 
the transportation of product both north and south towards markets in Canberra, 
Queanbeyan and ftirther afield. 

The Monaro Highway is a sealed, wide two lane road that is currently in good 
condition. Visibility through the area is generally considered to be good. Traffic flow 
volumes along the Monaro Highway running through Michelago (approximately 16 km 
south of Williamsdale) were obtained from the RTA and are presented in Table 6.1. 

Table 6.1 - Monaro Highway Annual Average Daily Traffic (AADT), Michelago 
1990 	 1994 	 1997 

AADT 	 3.689 	 4.010 	 3.433 

Source: Roads and Traffic Authority, NSW. 
Data based on a\eI pairs. or car equivalents. 

I 
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I 
6.4.1 Traffic Generation 

I All product leaving the quarry will be by truck. This means that truck movements will 
be directly dependant on sales. Given the nature of the market, daily truck movements 

I
can vary substantially, particularly in the case of "one off" construction projects. 

It is estimated that in the first year of operation of the quarry, 250,000 tpa of product 

I 	could be generated over a 48 week period. This will be moved off site by trucks with a 
carrying capacity of 30 tonnes. This corresponds to a total of 5,210 tonnes of product 
being moved per week, requiring 32 trucks (64 movements) per day, operating for 5.5 

1 	days per week. 

During the second year of operation, it is estimated that up to 500,000 tpa of product 

I 	will be generated. On a weekly basis, this represents 10,400 tonnes per week, which 
will require 64 trucks (126 movements) per day, over 5.5 days per week. It is further 

estimated that the maximum number of trucks required through the life of the quarry 

I will be 88 trucks per day (176 movements). 

I 	
At any time during the operation of the quarry, a maximum of 10 personal light 
vehicles (20 movements) per day is expected. 

I
6.4.2 Assessment Criteria 

Assessment of the expected level of service of the roads is based on the design and 

I 	
formation as set out by the Austroad Traffic Assessment Criteria provided in 

Table 6.2. 

Table 6.2 - Austroad Traffic Service Assessment Criteria I Road Stereotype Quality of Traffic Service 

Poor Fair Good 

(vpd) (vpd) (vpd) 

I Unsealed 
Natural Surface 	 over 100 61 to 100 up to 60 

1 
Formed 	 over 100 
Gravel one lane (up to 4.5rn) 	over 100 

61 to 100 
61 to 100 

up to 60 
up to 60 

Gravel one land (up to 4.5rn) 	over 150 61 to 150 up to 60 

Sealed Undivided 

I One lane (up to 4.5m) 	over 300 151 to 300 up to 150 

Narrow two lane (4.6 to 	over 4 000 1 001 to 4 000 up to 1 000 

6.4m) ' Wide two lane (6.5 to 9. im) 	over 6 000 4 001 to 6 000 up to 4 000 

Three lane (9.2 to 1 1.6m) 	over 10 000 6 001 to 10 000 up to 6 000 

Four lane (over 11 .6mn) 	over 15 000 10 001 to 15 000 up to 10 000 

Divided 

I Four lane (up to 9. ml x 2) 	over 30 000 15 001 to 30 000 up to 15 000 

vpd = vehicles per day 

6.4.3 	Impacts of the Proposal 

According to the Austroad Traffic Service Assessment Criteria, the Monaro Highway 

I around Michelago is currently providing a good quality of traffic service. 
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During peak operations of the quarry in the second year, a maximum of 74 vehicles 

I 	(trucks and personal vehicles), corresponding to 148 vehicular movements will be 
generated along the Monaro Highway daily. Based on the 1997 Annual Average Daily 
Traffic, traffic along the Monaro Highway will increase to 3581 vehicles per day while 

I
the quarry is operational. 

The additional traffic created by the quarry along the Monaro Highway will not have a 

I 	significant effect on traffic in the area and will not affect the quality of service provided 
by the Monaro Highway, which will continue to offer a good level of service. 

6.4.4 Safeguards and Mitigation Measures 

Since proposed operations at the quarry will have no significant effect on the operation 
of the roads with respect to traffic volumes in the area, no mitigation measures are 
deemed necessary specifically with respect to traffic volumes. 

In order to ensure that the intersections are safely negotiated, it is proposed to upgrade 
the intersection between Williamsdale Road and the Monaro Highway to allow 
vehicles on the Monaro Highway to pass trucks turning into Williamsdale Road safely. 
In consultation with the National Capital Authority and the Department of Urban 
Services Roads and Stormwater, it is proposed to upgrade the intersection to a Type B 
(BAL) intersection to ensure its continued safe operation. 

A BAL (basic left turn treatment) will be constucted on Williamsdale Road and the 
Monaro Highway for vehicles turning onto the Monaro Highway from Williamsdale 
Road and vehicles turning left from the Monaro Highway into Williamsdale Road. The 
intersection will have a single radius return, auxiliary lanes are not orovided, and the 
layout is not channelised. Signage will be installed as required. 

These layouts are suitable in rural areas where high speed, low volume traffic occurs, 
yet the volume of turning traffic is sufficient to make a conflict likely. 

6.5 Flora 

1 	6.5.1 Introduction 

The proposed quarry site currently supports vegetation that has previously been 
subjected to extensive disturbance from logging and grazing. A flora survey and 
environmental impact assessment was conducted by Roger Lembit during November 
1998 and is presented in Appendix J. 

6.5.2 Methodology 

A field survey of the area proposed for the quarry operation was carried out in 
November 1998 and involved recording the dominant plant species present, the nature 
and composition of canopy, shrub and ground layer strata, and the level of disturbance 
to the vegetation. Detailed searches were also made for rare or threatened species of 
flora likely to occur in the area. 
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6.5.3 Plant Communities on Site 

I The field survey identified four general vegetation communities, which are summarised 
below and mapped on Figure 6.1. 

I Broad leaved Peppermint - Box Woodland 

I 	
The site of the proposed quarry and nearby hills support a woodland community 
dominated by Broad-leaved Peppermint (F. c/'/ves) and Norton's Long-leaved Box 
(F. i/orion/i). Associated species include Yellow Box (E. me/liodora) and Inland 

I 	
Scribbly Gum (F. ross/i). On an exposed north-facing hill the most common woodland 
tree is Inland Scribbly Gum. 

The native shrub layer is very sparse, however species present include Acacia 
rnearnsii, Native Indigo (Indigofera australis) and Blackthorn (Bursar/a spinosa). A 
more dense shrub layer occurs in a gully to the proposed site extraction, and is 
dominated by Blackthorn. 

The ground layer is usually dominated by introduced pasture species and other exotic 
species. Common exotic ground layer plants include Hop Clover (Trifolium 
campesiris), Rat's Tail Fescue (Vu/p/a bromoides), Catsear (Hypochaer/s radicata), 
Hare's Foot Clover (Trifolium arvense), Soft Brome (Bromus mo//is), Bromus 
diandra, Cocksfoot (Daciy/is glomeratus) and Perennial Ryegrass (Lu//urn perenne). 

Common native ground layer species include Geranium so/anderi, Prickly Starwort 
(Ste//aria pungens), Wah/enbergia sir/cia, Gal/itni gaudichaudii, RaniinciiJus 
lappaceus, Tussocky Poa (Poa labi//ardieri), Sheep's Burr (Acaena ovina), Redanther 
Wallaby Grass (Chionochloa pa//ida) and Chei/anthes austroienuifo/ia. 

Yellow Box - Red Gum Woodland 

I 
1 
I 
1 
I 

U 

Stands of Yellow Box (F. rne//iodora) and Blakely's Red Gum (F. b/ake/yi) trees 
occur on sites of higher fertility and deeper soils, however past clearing and a long 
history of agricultural disturbance in the area mean that the area no longer supports 
viable remnants of the original vegetation. Associated tree species may include Apple 
Box (F. hridgesiaiia). 

The proposed access road would traverse areas which support stands of these trees 
with the more dense stands of trees occurring along Williamsdale Road. 

Wetland 

Wetland vegetation occurs in flat valleys with impeded drainage to the north of the 
proposed access road, in the middle of paddocks used extensively for grazing. High 
proportions of exotic species are present. Native plant species which remain in the 
wetter parts include Carex gaiidichaucfii, (Tarex appressa and Juncus spp. 

I 
I 
I 
I 
I 
I 

I 
	International Environmental Consultants Pty Ltd 	 Page 6-7 



F 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
[ 

I 
I 
1 
I 
I 
I Topographic map source Wllliamsdale 125000 8726-4-N 

0 	 500 	bOom 	 FIGURE 6.1 
1: 25000 	 N 	 Vegetation Communities 



I 
Cleared Land 

I Most of the land in the area has been cleared in the past for agriculture. Much of this 
land now supports improved pasture. Common species include Cocksfoot (Dactyl/s 

I
glomeiatu.$) and Perennial Ryegrass (Lolium perenne), as well as a range of clovers. 

I 	
6.5.4 Threatened Plant Species 

The Atlas of NSW Wildlife maintained by the National Parks & Wildlife Service 
identifies only two threatened flora species for the Michelago 1: 100 000 map sheet. 
These are Gent/cu ia bredboen,sis and Euca/ylpus pulverulenta. 

Yarralumla Council's Upper Jerrabombera Creek - Royal/a Local Environmental 

I 	Study (1996) lists another three species which may occur in the area; Small Purple Pea 
(Swainsona recta), Button Wrinklewort (Rut/dos/s leptorhynchoides) and Austral 

I 	
Toadflax (Thesiuni australe). These species are normally associated with native 
grasslands where they occur in the vicinity of Canberra. The Council's Development 
Control Plan No.6 for its Rural Residential Zone also lists a Leek Orchid 

I 	
(Prasophylluni pet/him) and a daisy (Animobiuni craspedioides), as species which 
require consideration. The Leek Orchid is another species associated with native 
grasslands, while Ammobium craspedioides is found in forest, woodland and roadsides 
mainly around the Yass district (Harden, 1992). 

No evidence was found that these species occur in the study area. Given the level of 

I 	disturbance to the native vegetation in the study area it is considered highly unlikely 
that populations of these species remain in the area. 

I 	None of the threatened species described above were observed in the area and are not 
likely to be affected by the proposal. It is considered highly unlikely that any of the 

I 	
species occur in the area. 

The following S part test has been prepared to provide guidance for an assessment of 

I 	
the proposed development on threatened species. 

a) in the case of threatened species, whether the life cycle of the species is likely 
to be disrupted such that a viable local population of the species is likely to be 

I
placed at risk of extinction, 

Development of the proposed quarry will result in the clearing of some vegetation. 

I 	During the initial years of development, minimal amounts of vegetation will be 
removed. Larger areas will be cleared during later years, however as the quarry 
progresses all available areas will be rehabilitated with species the same as those that 

I originally occurred. 

I 	
No populations of the threatened species identified as occurring in the region were 
observed in the study area. With no local populations present in the area where impact 
will occur, the life cycle of these species is not likely to be disrupted or placed at risk 

I

of extinction. 
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I 
b) in the case of an endangered population, whether the life cycle of the species 

I 	
that constitutes the endangered population, is likely to be disrupted such that 
the viability of the population is likely to be significantly compromised, 

I 	
No endangered population as defined in the Threatened Species Conservation Act 
occurs in the area affected by the proposed development. 

I
c) in relation to the regional distribution of the habitat of a threatened species, 

population or ecological community, whether a significant area of known 

I

habitat is to be modified or removed, 

The habitat of E. pulverulenici is dry woodland on poor soils. Some areas of dry 
woodland will be removed as part of the operations at the quarry, however given the 

I area covered by dry woodland in the region, the area to be destroyed is not considered 
to be significant. 

I The habitat of G. bredboensis is on margins of very wet seepage zones of pastures on 
granitic soils. This habitat type is not present on the study site, therefore the proposed 

I

operations will not result in the loss of significant habitat. 

whether an area of known habitat is likely to become isolated from currently 

I 	
interconnecting or proximate areas of habitat for a threatened species, 
population or ecological community, 

I 	

There are no areas of known habitat for threatened species in the area of the proposed 
quarry. Consequently, no areas of known habitat will become isolated from any 
interconnecting or proximate areas of habitat as a result of the development. 

whether critical habitat will be affected, 

I 	

No areas of critical habitat as defined in the Threatened Species Conservation Act 
occur in the study area. 

I
n whether a threatened species, population or ecological community, or their 

habitats, are adequately represented in conservation reserves (or other 

I

similar protected areas) in the region, 

Acc ording to Briggs and Leigh (1996), none of the threatened species identified as 

I 	

occurring in the region are represented in a conservation reserve. 

whether a development or activity proposed is of a class of development or 

I

activity that is recognised as a threatening process, 

The development is not of a class of development which is recognised as a threatening 

I 	

process as listed in Schedule 3 of the Threatened Species Conservation Act. 

whether any threatened species, population or ecological community is at the 
limit of its known distribution. 

I 
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The distribution range for F. piilverulenla is from Bathurst to Bomballa (Central and 
Southern Tablelands). The closest population occurs south of the site in the hills 
north-east of Cooma. 

G. breclhoensis occurs only in small section along the Bredbo River. If it was to occur 
on the site it would be a disjunct population at its northern limit. 

6.5.5 Flora Impacts 

Given the poor quality of the vegetation due to previous disturbances, and the absence 
of any threatened flora species in the area, it is considered that the impact of the 
proposal will be insignificant. 

The proposed operations of the quarry will result in the removal of native vegetation 
however, in light of the amount to be removed and the disturbed nature of the 
vegetation the impacts are not regarded as significant. In addition, the operations of 
the proposed quarry could contribute to the spread of exotic weeds which already exist 
in the area. Of particular concern are patches of Sweet Briar (Rosa rubiginosa) in the 
vicinity of the proposed process/stockpile area. 

6.5.6 Mitigation Recommendations 

Control of Sweet Briar around the proposed process/stockpile and quarry areas will be 
undertaken to prevent spread of the weed on the property and further afield. 

As quarrying is to take place sequentially over a long period of time, it will be possible 
to re-establish vegetation in areas where operations have been completed. 
Rehabilitation of native trees as well as pastures will be undertaken as part of the 
rehabilitation process. These mitigation measures will ensure that impacts on the 
native flora are kept to a minimum. 

1 	6.6 Fauna 

6.6.1 Introduction 

A fauna survey on the site of the proposed quarry works was undertaken by Roger 
Lembit in November 1998 and included an assessment of fauna habitat in the area. 
The survey was conducted in November 1998, and is presented in Appendix J. 

6.6.2 Methodology 

Fauna observations were made through actual sightings, and were complemented by 
information obtained via signs such as scats and burrows, and bird and frog calls. 
Information derived from the Atlas of NSW Wildlife maintained by the NSW National 
Parks and Wildlife Service was also used. 
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I 
6.6.3 General Survey Results 

I Fauna habitat in the study area can be divided into three broad categories, as 
summarised below. 

I Woodland Vegetation with an Open, Grassy Understorey 

I 	
Previous disturbances to these areas mean that they of limited value as wildlife habitat. 
The bird fauna is dominated by species which favour open woodland and grasses, with 
few small birds present due to the lack of shrubs. Higher proportions of small birds are 

I 	
found in the gully to the south of the proposed extraction area supporting a greater 
density of shrubs, however this area is relatively small in size. 

I Dams and Wetlands (including Sedgeland) 

Wetland vegetation occurs along the creek to the east of the proposed access road and 

I to the south of the proposed quarry site. Whilst disturbed by past land uses these areas 
have some habitat value for aquatic birds, bats and frogs. Frogs were heard calling in 

I 	
the creek at the time of the field survey of the land. 

Pastures (Cleared Land) 

I 	These areas have been highly disturbed in the past. This means that they are generally 
of poor habitat value for native fauna, and consequently are dominated by introduced 
or common native species. Some of the remnant trees in the pastures do have tree 

I hollows suitable for fauna habitation. 

I 	
6.6.4 Endangered Fauna known in the Vicinity 

A number of threatened fauna species have been recorded in the Michelago area. In 

I 	
addition, Yarrowlumla Council's 'Upper Jerrabombera Creek - Royalla Local 
environmental Study' (1996) lists additional fauna species which may occur in the 
Upper Jerrabombera Creek - Royalla area. These include 1 frog, 3 reptile, 3 bird, and 

I
2 mammal species as shown in Table 6.3. 

A number of other threatened fauna species are listed in Yarrowlumla Council's 

I 	
Development Control Plan No.6 for the Rural Residential Zone to the north. These 
additional species are: Polytelis swainsonhi (Superb Parrot), Synernon planci (Golden 

Sun Moth), Suta flagellum (Little Whip Snake), Mciiacorhynchus niembranaceus 

I 	(Pink Eared Duck). Cal'vptorhynchus lathami (Glossy Black Cockatoo), Lathamus 

disco/or (Swifi Parrot), ivuiniopterus austra/is (Blue Billed Duck), Litoria aurea 

(Green and Golden Bell Frog), Graniiella picici (Painted Honeyeater) and Varanus 

I rosenheri (Rosenbergs Goanna). 

The extent of vegetation clearance on the land is small in relation to this habitat type in 

I 	the region. The vegetation has already been severely disturbed by a long history of 
agricultural use. 

I 
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Table 6.3 - Threatened Fauna Species Recorded in the Area 
Scientific Name 	 Common Name 	Status 	 - 

Frogs 
Helcioporus australiacus 
Reptiles 
Delina impar 
Aprasia parapuichella 
T\'lnpanocr'vptis lineats pinguiolla 

Birds 
Ninox connivens 
Xanthornvza phrvgia 
Pachvcephala olivacea 
Mammals 
Dasynis maculatus 
Phascolarctos cinereus 

Giant burrowing frog 	V 

Striped legless lizard 	V 
Pink-tailed legless lizard 	V 
Southern lined earless 	E 
dragon 

Barking owl 	 V 
Regent honeyeater 	E 
Oliver whister 	 V 

Tiger quoll 	 V 
Koala 	 V 

I 
I 
I 
I 
I 
1 
I 
I 
I 

E = Endangered 
V = Vulnerable 

The following 8-part test has been prepared to provide guidance for an assessment of 
the proposed development on threatened species. 

a) in the case of threatened species, whether the life cycle of the species is likely 
to be disrupted such that a viable local population of the species is likely to be 
placed at risk of extinction, 

I 	
No threatened species were found to occur in the area of the proposed quarry and the 
area has been severely disturbed by agricultural land use. Accordingly it is highly 
unlikely that any part of the life cycle of a threatened species will be disrupted. 

I b) in the case of an endangered population, whether the life cycle of the species 
that constitutes the endangered population, is likely to be disrupted such that 

I
the viability of the population is likely to be significantly compromised, 

No endangered population as defined in the Threatened Species Conservation Act 

I
1995 occurs in the area affected by the proposed development. 

c) in relation to the regional distribution of the habitat of a threatened species, 

I 	population or ecological community, whether a significant area of known 
habitat is to be modified or removed, 

I 	Three types of fauna habitat have been identified as occurring on the site of the 
proposed development. The proposed quarry site lies predominantly on pasture 
(cleared land) which is not likely to be prime habitat for any threatened fauna species. 

Only one species of vulnerable frog, Heleioporu.s' australiacus, has been identified as 
occurring in the region. This species was not found on the study site although creeks 
on the land may provide suitable habitat. Siting of development will avoid the flatter 
reaches of Lobbs Hole Creek where suitable habitat is more likely to occur. The 
impact of the proposed development on dams and wetlands will be minimal provided 

I 
1 
I 
I 
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I 
adequate erosion control measures are put in place. The proposed quarry development 
will not result in modification of a significant area of known habitat. 

The proposed quarry will result in the clearing of a small area of native vegetation. No 

I 	threatened species were found to occur in this area, and consequently it is not believed 
that the area represents habitat for any threatened species. In terms of the value of the 
woodland vegetation on a regional scale, the area to be cleared is relatively small and 

1 	has been disturbed and so does not represent a significant modification of habitat. 

whether an area of known habitat is likely to become isolated from currently 

I 	interconnecting or proximate areas of habitat for a threatened species, 
population or ecological community, 

I 	The habitat areas occurring on the site consist of disjunct pockets of woodland, 
occasional farm dams and creeks, already isolated from other habitat areas. There 

I 	
were no threatened species observed in the study area suggesting that the pockets of 
habitat present are not habitat for threatened species. No area of known habitat will 
become isolated from other habitat areas of threatened species, populations or 

I
ecological communities_ 

whether critical habitat will be affected, 

I No areas of critical habitat as defined in the Threatened Species Conservation Act 
occur in the study area. 

I) whether a threatened species, population or ecological community, or their 
habitats, are adequately represented in conservation reserves (or other 

I
similar protected areas) in the region, 

The Giant Burrowing Frog (Heleioporus australiacus) is present in several 

I
conservation reserves in the Sydney area as well as Morton National Park. 

There are no records of the Striped Legless Lizard (Dc/ma impar), Pink-tailed Legless 

I 	Lizard (Aprasiaparapuichella), or the Southern Lined Earless Dragon 
(Tympanoctiptis lineata pinguiol/a) occurring in the Tinderry Range Nature Reserve 

l 	

(NPWS Atlas of NSW Wildlife, 1998). 

The range of the Barking Owl (N/nor comnivens) is extensive across Australia 
(Pizzey, 1980) and is likely to occur in a number of conservation reserves. The Regent 

I 	Honeyeater (XantIioinv_-aphrjgicz) is present in a number of conservation reserves 
through its range, but is a nomadic species seeking out flowering ironbarks. The Olive 

I 	
Whistler (Pachicephala olii'acea) is present in a number of conservation reserves 
through its range. Locally present in Brindabella National Park and Tinderry Nature 
Reserve. 

The Tiger Quoll (Das'rus macu/atlis) is present in a number of conservation reserves 
throughout its range. The Koala (Phascolarcios cinereus) has been recorded in a large 
number of conservation reserves through the range of the species. 
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I 
whether a development or activity proposed is of a class of development or 

I

activity that is recognised as a threatening process, 

The development is not of a class of development which is recognised as a threatening 

I
process as listed in Schedule 3 of the Threatened Species Conservation Act. 

whether any threatened species, population or ecological community is at the 
limit of its known distribution. 

The only threatened species that would be near the limit of its known distribution if it 

' 	was found to occur in the study area is the Southern Lined Earless Dragon 
(Tynipanociiptic lineatapingulolla). It is restricted to the area between Canberra and 

' 	Cooma. If present in the study area it would be approaching its northern limit. 

6.6.5 Potential Impacts of the Development 

I 	

The clearing of vegetation for the proposed operations will have a minor impact on the 
fauna habitat available in the Williamsdale area. Since the sites which will be affected 
have previously been disturbed, they are considered to be of low habitat value and the 

I
resulting effect is considered to be insignificant. 

The creek and wetland present on the land support populations of frogs. The clearing 
of land and operations at the site may result in some soil erosion, potentially impacting 

on these habitat areas. 

1 	6.6.6 Mitigation Measures 

Although the effect of clearing vegetation on fauna habitat is deemed insignificant, 

I progressive rehabilitation of native trees and pastures will provide ftirther habitat areas. 

I 	

Due to the potential for disturbance to creek and wetland areas from soil erosion, soil 

erosion controls (as described in Section 3.14.2) and appropriate site management will 

avoid any significant impact on this habitat. 

1 	6.7 Visual Assessment 

' 	Following an inspection of the area, an evaluation of the visual landscape resources 
and qualities in the area was made and an assessment of the impact of the quarry on the 
visual character of the area determined. A strategy has been designed to ameliorate the 

I

predicted visual impacts as outlined below. 

6.7.1 Existing Visual Character 

I The proposed quarry site lies approximately 4 km north-east of Williamsdale, which is 

approximately 35 km south of Canberra along the Monaro Highway. 

I The local area consists of a rural landscape, with rolling hills having moderate to steep 
slopes. There are also narrow ridge tops, which give way to broad, gently sloping 

I
valleys. The valleys in the vicinity of the proposed quarry are generally orientated in a 
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north-south direction. Most of the vegetation in the surrounding valleys has been 
cleared, however much of the vegetation on the ridge tops remains. 

The proposed site of the quarry covers a ridge top at an elevation of approximately 
965 m. Surrounding ridge tops are generally higher than the site of the proposed 
quarry, such as Lobb Hill (elevation approximately 1044m) to the west, and Gibraltar 
Hill (elevation of approximately 1,120m) to the south. 

In general terms, the visual character of the landscape can be divided into a number of 
natural visual units, as shown in Plates 1 and 2: 

l the Monaro Highway and railway line corridor 
fl valley floors 

'
side slopes 

E:J 	ridgetops. 

I 	The Monaro Highway/Railway Corridor is a dominating visual element within the 
landscape. It consists of a 2 lane sealed asphalt road. This wide thoroughfare 
transports reasonable volumes of fast moving traffic through the area. Its linear form 
is a strong, continuous feature of the landscape. The railway running alongside the 
Monaro Highway also provides a linear visual element to the landscape. Views from 

I
the highway contain all the various visual elements within the region. 

Valley Floors consist of broad areas which are flat to undulating. They are generally 

I 	
good for grazing and consequently are cleared of trees and shrubs with the exception 
of occasional stands of eucalypts. The areas are grassed and generally hold sheep 
and/or cattle. In addition, rural residential dwellings frequently occur in this visual 

i element. 

The Side Slopes in the area vary in steepness from moderate to steep. Generally the 

I 	
gentler slopes are cleared for grazing and have similar characteristics to the grazed 
valley floors. The steeper slopes are usually vegetated with native vegetation, 

I 	
consisting of dark green/grey, medium height eucalypt species. 

The Ridges in the landscape consist of rounded hill tops which are visually prominent 
in the landscape. They may be vegetated with local eucalyptus species or cleared for 

' 	grazing. The surface of these areas may also be covered with stony areas where the 
soils are skeletal. 

1 	6.7.2 Assessment Criteria 

In assessing the visual impacts of the proposed quarry, the visual catchment around the 

I 

	

	quarry was evaluated according to the visual sensitivity of the areas within the 
catchment. The visual effect of the proposed quarry is the result of a complex 
combination of factors including: 

the existing visual environment; 
11 	final visual characteristics of the proposed quarry; 

viewing distance from the quarry; 

I 

I 
I 
I 

I 
I 
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View from processing area towards Williamsdale Rd 	ItJU 1UVVI 	 1IIU VLLU LC9JCi 31UPU3 LflJIt1I UL 

showing cleared valley floor, currently used for grazing. 	 the area. 

Ridge top typical of the area, showing native vegetation 
and stony surface. 

Processing Area. Conveyor will be located in the gully in 
the centre of the photo. 

PLATE 1 



- - - - - - - - - - - - - - - - - MMM _ 

View toward south from existing access track. View from crest of hill to the north looking towards the area 
recently zoned "Rural Residential". 

- 	.•... 	•• 	
• 

..,,;...,... 	.,.• 	. 

• 	• 

Hard rock on ridge top. Rock to be quarried will 
	

Drill rig on the ridge top - view to the north. 
consist of similar material. 	 PLATE 2 



I 
fl 	intervening topography 

I 	fl intervening vegetation cover, 
fl 	visual contrast generated, 

number of viewers 

I 	El duration of view, 
El 	angle of view,  

l 	

El 	visual sensitivity. 

Existing visual elements - the nature of the existing visual characteristics of the 
landscape is an important element in considering the impacts of the proposed 

1 	upgrading works. 

I 	
Visually, the most significant impacts occur where the quarry is directly visible for long 
periods of time from numerous residences immediately adjacent to the site. The visual 
impacts decrease with increasing distance, shorter viewing times, screening effects of 

' 	intervening vegetation and topography, and fewer number of viewers. 

Visual characteristics of proposed quarry - The proposed quarry will create a 

I 	separate visual element within the locality, influencing the visual character in the 
immediate vicinity of the quarry. The light colour of the rock will provide a strong 
contrast with the darker native vegetation and the grazing grasses in the region. The 

' 	visual character of the quarry will be more similar to the Monaro Highway than the 
rural characteristics of the majority of the surrounding area. 

Distance
- In terms of the visual impact, areas closest to a the quarry are subject to the 

highest degree of visual impact. The ftirther a viewer is from the quarry, the lower the 
visual impact will be. Within the visual catchment view lengths may be categorised 
into foreground (0-1 km), within which the quarry forms a prominent feature in the 
landscape, middle ground (1-3 km), within which the quarry can be readily seen but 
would not be as highly prominent, and background (>3 km), within which the quarry is 
less prominent in the landscape, even when there is a direct line of site to the quarry. 

' 	No residents or public roads are located with a foreground view of the quarry or the 
production area or access roads. Two residents and Williamsdale road are located 
some 2 km to the south of the quarry processing area, and from these areas aspects of 

' 	the proposed activity will be visible in the middle ground. Due to intervening 
topography, no significant distance views of the quarry will be available. 

Topography 

Vegetation cover - the amount and nature of existing vegetation in the landscape is 
very important when determining the visual impact of a transmission line. If the 
landscape is cleared, the line can be visible for considerable distances. In this case the 
visual impacts will be high close to the line but will still lessen with distance. 

Where scattered vegetation occurs, the impacts are generally low, since scattered 
vegetation can both camouflage and screen the transmission line. This is also true of 
sites where the transmission line crosses banana or other plantations. 

I 
1 
I 
I 
I 
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If clearing is required for the transmission line in an area of dense vegetation, the visual 
impacts will be high, as a result of the introduction of a highly contrasting element (ie. 
the transmission line corridor) into the landscape. 

Number of viewers affected - when determining the visual impacts of a transmission 
line the number of viewers the line will have is taken into consideration. Visual 
impacts are regarded as higher when a greater number of people are affected by the 
line. 

Duration of view - the duration of viewing also contributes to the visual impacts of a 
transmission line. Static views (ie. from residences, recreational areas and tourist 
lookouts) are regarded as more important than transitory views (ie. from roads). 

Angle of view - Visual impacts also depend on the locations and angles from which the 
line is viewed. The greater proportion of given vista the transmission line occupies the 
greater the impact. This is determined by the angle of view and the distance of the line 
from the viewer. 

I 	
Visual Sensitivity - visual sensitivity is a measure of the perceived visual impacts on 
the visual environment, or the ability of an area to absorb the visual impacts of a 
development. For example, the following environments would be regarded as having 

I 	different visual sensitivities even though actual impacts may not vary greatly - 
industrial areas and wilderness areas. The proposed line will have the greatest 
potential visual impact in areas of high visual sensitivity. 

1 	6.7.3 Visual Quality 

I 	The visual quality of the region is moderate to high, as a result of the rolling 
topography and the blend of rural landscape characteristics. The contrast between 
distant vegetated hill slopes and the more open, cleared nature of the grazing 

I
landscape. 

The Monaro Highway and the railway have a separate visual quality, which is 

1 	considered of relatively low quality, due to the hard engineered character of the 
corridor, and the strong visual form that they and their associated infrastructure impose 

' 	on the landscape. 

6.7.4 Impact Assessment 

I 	The visual impact of the proposed development has been assessed in terms of 
permanent views for nearby residents and transient views for motorists on public roads. 

I 	The quarry will be well hidden from most public viewing points, including the Monaro 
Highway. The quarry will not be visible to the north, since the quarry will not cut 

I 	
through the ridge to the north. Views of the quarry from the Monaro Highway to the 
west will be prevented by Lobb Hill. The quarry will not be visible to the east since it 
will be shielded by the existing ridge which will not be breached by the quarry 

i

activities. 
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The main passage of traffic through the area is along the Monaro Highway. Lobb Hill 
is located between the Monaro Highway and the quarry site, so the site will not be 
visible to the wider community using the highway. 

Consequently, the only direction from which the quarry will be visible will be the 
south, from the direction of Williamsdale Road. 

The two private residences situated along Williamsdale Road will have views of parts 
of the quarry operations. Direct views of the quarry itself will be limited by the ridge 
tops surrounding the quarry, however these two residences will have minor views of 
the access roads used by the quarry and one house will also have views of the 
processing area. The residences are located 2 km away from the processing area and 
currently views of the area are possible due to a lack of intervening vegetation. 

Traffic along the Williamsdale Road will limited to intermittent views of the quarry 
access roads and the processing area which will be located over 2 km from the public 
road. Intermittent views of these features will be possible for approximately 1 km 
along Williamsdale Road. 

6.7.5 Visual Safeguards and Mitigation Measures 

With no visual impacts on the general community along the Monaro Highway, no 
visual mitigation measures are necessary along the western perimeter of the site. 
Similarly, views from the north and east need no mitigation since the proposed quarry 
will not be visible from these directions. 

The view of the access road and the processing area from the two private residences 
will be screened by strategically placed visual bunds and vegetation screens. 
Vegetation planted along spurs and valleys between the residences and the site of the 
proposed works will effectively screen the views of the quarry activities from these 
residences. The visual bund will be located directly below the processing area and will 
be established during the construction period for the project. This bund will be grassed 
and shrubs will be planted along the top of it to further minimise visual impacts. The 
vegetation screens will be located further to the south of the processing area and will 
take some 3-10 years to provide full screening. 

Such vegetation planting has been incorporated into the quarry design to mitigate the 
visual impact of the quarry on these houses. The vegetative screens will include native 
shrubs and trees and specific species to be established as part of this visual barrier will 
be determined in consultation with the DLWC and the local residents. 

6.8 Aboriginal Archaeology and European Heritage 

An archaeological survey was conducted in December 1998 to assess potential impacts 
of the proposed development on Aboriginal relics and non-indigenous heritage items in 
the area. Key findings are summarised below, and the full report is presented in 
Appendix K. 

I 
I 
El 
I 
I 
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The survey area is within Wiradjuri country and in the Ngunnawal LALC area. Prior 

I

to commencing the survey work, the Land Council was informed and they were 
consulted during the work and represented during the field survey. Recommendations 
made at the conclusion of the survey were confirmed with the Land Council who have 

I been provided with a copy of the final report. 

6.8.1 Existing Archaeological Information 

I There is little early, reliable information about Aborigines in the CanberralQueanbeyan 
district available. However, a study of clan boundaries from ethno-historic and 

I 	linguistic evidence (see Appendix K) indicated that Queanbeyan included the clan or 
tribal and linguistic boundaries of three groups: the Ngunnawa!, Ngarigo and Walgalu. 

I 	These records indicate a rapid reduction in numbers and disintegration of tribal life in 
the district after European settlement, probably accelerated by the introduction of 
European diseases. Numbers were estimated at around 400-500 Aboriginal people 

I 	living a traditional lifestyle in the 1850's, however this was reduced to just five or six 
in 1872. The traditional Aboriginal economy was replaced by an economy based on 

I 	
European rations in the 1850's and by the final decade of the 1800's, the region's 
indigenous culture and economy was centred on white settlements and support by 
sympathetic farmers (Appendix K). 

A number of studies have been conducted in the area, providing additional details of 
aboriginal activities in the region, and summaries of these are presented in 
Appendix K. 

6.8.2 Field Investigation Results and Impacts 

Initial investigations carried out prior to commencement of the field survey included 
site and archival searches of the NPWS site data base and the register of the National 
Estate, Canberra. In addition, a desk top study of the survey area landform and 
archaeological land systems was conducted. Ten sites have previously been located 
within 10 km of the proposed development area. All ten of these sites are open camp 
sites. Limited archaeological research has been conducted in the area, which may bias 
the distribution pattern of the sites found, however it appears that the sites are located 
adjacent to reliable water sources. 

As a result of this work, a model of site prediction and sensitivity was developed in 
conjunction with a strategy for survey area coverage. The sites identified as most 
likely to occur in the area were: 

71 	open camp sites which are most likely to be associated with water resources and 
bog areas, 

fl 	isolated artefacts which could be located across the quarry site 

stone arrangement which would most likely be confined to high ground on hill 
tops or spurlines, 

[II 
I 
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I 
71 scarred trees which could occur wherever old timber is present. 

I It was predicted that most archaeologica!ly sensitive micro-landform units in the study 
area would be creek lines, swamp and bog areas, raised flat or gently sloping ground in 

I
the vicinity of a reliable water source. 

A combined 'on foot' and vehicle survey strategy was adopted for all areas directly and 

I 	indirectly impacted by quarrying and associated activities. This involved a series of on- 
foot transects, approximately 15 m wide across all sensitive landform units within the 

I 	
impact area (ie. ridge crests, hill crests, spurlines, creeklines and water courses). 

At the site of the proposed development, a total of 4 sites, 3 areas of potential 
archaeological deposit (PADs), and 1 isolated artefact (IF) were recorded during the 

I 	archaeological survey. The location of each site is shown on Figure 6.2. This survey 
did support previous distribution patters in that all sites were open camp sites/isolated 

I 	
finds and were located on, or in the immediate vicinity of creeklines. All sites are likely 
to be either directly or indirectly impacted by quarrying and associated activity. The 
significance of all sites has been assessed as low. 

A statement of significance was prepared for each site and a discussion of the findings 
at each site is provided below. 

I Site WR-OS-1 and associated PAD 1 

I 	
Site WR-OS-1 is located approximately 230m north of the Williamsdale Road, on the 
northern side of an ephemeral drainage line which flows into a small dam to the east of 
the woolshed. Artefacts are exposed across an area 10 m long by 2 m wide on the 

I 	
eroded northern bank of the drainage line. The area has been heavily eroded by 
grazing animals, ploughing and cultivation and the excavation of a contour bank on the 
western side of the site. Although the exposed artefacts do not appear to be in situ, 

I 	the raised area to the north of the site has been identified as PAD I (an area of 
potential archaeological deposit). This PAD area has been heavily disturbed by 
ploughing, clearance and grazing. A total of 5 artefacts were recorded at this site. 

I 	These included 4 flakes and one block fracture fragment. Raw materials included chert 
(4) and quartz (1). 

I 	The scientific value of the site in terms of its site integrity is poor, due to disturbance 
of the A soil horizon. The artefacts are in a fair state of preservation although there 
has been some damage to artefacts from grazing animals. The site is not unique and is 
a poor representative of its type. This site is considered to be of low significance, and 
the potential sensitivity of the PAD is moderate. 

1 	Site LHC-OS-1 and associated PAD 2 

' 	This open camp site is located in the southern bank of Lobbs Hole Creek. A light 
scatter of artefacts extends along the length of the southern bank of the creek west of 
the fence line, for a distance of 180 m x 5 m. No artefacts were located on the 
northern bank. 
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The density of artefacts on the southern, creek bank is low (8 over a distance of 180 m 
x 10 m). A highly disturbed PAD area was identified south of the creek bank for a 
distance of 20 m. The PAD has been heavily disturbed by ploughing, clearance and 
grazing. Although artefactual material may be present within the PAD area, it is likely 
to be in-situ. 

This site is also of low scientific value and has a poor level of site integrity. It has been 
highly disturbed by erosion, however the artefacts are in a fair state of preservation. 
This site is a poor example of its type, and offers little educational value. The potential 
for the PAD to contain data which would be useful for future scientific research has 
been assessed as low. 

LHC-IF-1 

This isolated find was located approximately 80 m south of the proposed access route 
to the east of the old homestead site. The isolated find, a hammerstone, was located 
on a track which runs through swampy ground at the base of a steep hill slope. The 
hammerstone was a circular quartzite river pebble with abrasion consistent with use as 
a hammerstone around the central edge and a shallow, possible anvil mark on one flat 
side. No other artefacts or PAD areas were identified in the vicinity. Therefore it is 
concluded that this was a drop site, and the significance of this isolated artefact is low. 

I Site JC-OS-1 

Site JC-OS-1 was located below a dam which has been constructed across the 
ephemeral head waters of the Jerrabomberra Creek to the west of the main quarry area. 
The natural flow of the creekline has been terminated by the dam however it appears 
that water still flows through the creekline in times of high water levels. There was 
considerable erosion in the area caused in part by water but also by the construction of 
contour banks and ditches. Visibility across the site area was high, greater than 80%. 
The artefacts were located on the top of what appeared to be the original creek banks. 
The site extended across an area approximately 25 m x 10 m. No in situ artefacts were 
present at the site and no PAD areas identified. The whole area had been heavily 
disturbed. 

This site has been highly disturbed, however the artefacts are in a good state of 

I 	
preservation. This site is also a poor representative of its type, and so has low 
potential as an educational resource to the general comniunity. 

I Site JC-OS-2 and associated PAD 3 

Site JC-OS-2 was located in the south-eastern corner of the main quarry spur line 
approximately 100 m up from the headwaters of the Jerrabomberra Creekline. The 
artefacts were located over a distance of 28 m x 5 m, on a sheep pad to the south of a 
vehicle track along the eastern side of the crest of the spur. The artefacts were below a 
saddle between the southern and northern section of the quarry spurline and appeared 
to have moved down slope in eroded material. This movement was the result of water 
gully erosion and tracks caused by animal erosion. A PAD area was identified to the 

fl 
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I 
west of the site, however the depth of soil in the PAD area was shallow (less than 5 

I
cm) and the area had been heavily disturbed. 

This site is a poor example of its type with little scientific value, being highly disturbed, 

I
however the artefacts are in a good state of preservation. 

Discussion of Survey Results: Lobbs Hole Creek and its associated alluvial valley 

I 	
was identified as potentially the most archaeologically sensitive area in the survey area. 
This was in fact the case, however the creekline area had been heavily eroded and 
disturbed by clearing, past farming activity and flooding. The survey area is 

I 	approximately 2km east of the Murrumbidgee River which would have provided a 
permanent water supply and a rich riverine environment for water birds, fish, shell fish 

I 	
and mammals and would therefore be a more likely place for large camp sites. 

No scarred trees were identified for two reasons, the majority of old growth timber had 
been removed and those old growth trees remaining were stringy barks and ironbarks 

I which were not favoured by Aboriginal people for bark removal. 

Although there was a large amount of eroding stone material (dacite) on the ridge top 

I area, no evidence of Aboriginal quarrying was noted. All the eroded stone material 
had been softened by weathering and was unsuitable for the manufacture of stone axes 

I 	
etc. The top of the ridge line was relatively level with no outstanding topographical 
features which may have encouraged ceremonial or spiritual activities. 

U 	
Aside from Lobbs Hole Creek, no other permanent creeklines were present within the 
survey area, although the soak and wetland areas associated with the western and 
eastern headwaters of the Jerrabomberra Creek may have provided sufficient water for 

I 	
animals and visiting groups of hunters passing through the area. It is however, unlikely 
to have been an area used intensively by Aboriginal people in the past. The location of 
sites JC-OS-1 and JC-OS 2, would support the scenario that these tracks were used as 
access routes through the area. 

There were no non-indigenous heritage items located in the quarry area. The site of 
the original homestead on the northern side of Lobbs Hole Creek was identified by the 
presence of several pine trees and remnants of an orchard, however the homestead had 
been removed to a site adjacent to the Monaro Highway by the current owners. 

6.8.3 Recommendations 

Under the National Parks and Wildlife Act 1974 and the NSW Heritage Act 1985, 
Totalcare has an obligation to determine if their proposed quarry development will 
impact upon indigenous heritage and where required, take ameliorative action. The 
following recommendations have been made. 

Recommendation 1 

The location of the sites and PAD areas should be marked in some way so that their 
locations are known to mine management. Workers should also be informed of the 
sensitivity of these areas. 

I 
I 
I 
U 
I 
I 
I 
	Intern(,twIzal Environnwntal Consultants Pty Ltd 	 Page 6-22 



Recommendation 2 

It is recommended that all sites are avoided. Where sites can be avoided, it is the 
blty of mmgresponsiii 	n 	ement  to ensure that all sites and PAD areas are marked 

and protected during quarrying activity. This protection should include fencing of all 
sites and PAD areas including a buffer zone of 20 m. All workers must be informed of 
the location of the sites and PAD areas, and the requirements of the NPWS Act for the 
protection of these areas. 

If sites and PAD areas cannot be avoided, Totalcare should apply to the NPWS for 
Consent to Destroy Permit for those sites and/or the isolated find. If Consent to 
Destroy Permits are sought for WR-0S-1 and PAD 1, LHC-OS-1 and PAD 2, JC-OS-
2 and PAD 3, it is recommended that all surface artefacts be collected, and the removal 
of the top 20 cm of topsoil be monitored by a representative of the Ngunnawal LALC 
and/or an archaeologist. Where Consent to Destroy Permits are sought for site JC-
OS-I and LHC-IF-2 it is recommended that all artefacts be collected and removed 
from the impact area. 

Recommendation 3 

All sites found in the field survey are highly disturbed and the artefacts are not in situ, 
therefore no recording of artefact distribution across the site is recommended. The 
collection of all surface artefacts should be carried out by a qualified archaeologist 
and/or representative of the Ngunnawal LALC. 

6.8.4 Legal Requirements and Obligations 

All non-indigenous heritage items are protected by the NSW Heritage Act (1975 and 

the EP & A Act (1979). All indigenous relics (sites and objects), other than those 
made for sale, are protected under the New South Wales National Parks and Wildlife 
Act 1967 (amended 1974). Archaeological sites are a non renewable resource, valued 
for the information they can provide on the lifestyles of people in the past, and are also 
valued by local communities who maintained cultural links with the past through these 
sites and places. 

It is illegal to damage or destroy a site or relic without the prior consent of the 
Director of NSW NPWS and/or DUAP. Any such disturbance requires a permit from 
the Director. The NPW Act requires the relics recovered under such a permit come 
under the custody of the Australian Museum in Sydney or the LALC if an application 
has been made by that group for a Care and Control Permit. 

6.9 Fire Prevention 

Advice will be sought from the Local Bushfire Brigade regarding appropriate bushfire 
prevention measures that should be incorporated into the proposed quarry 
development. 

Given the extensive clearing of vegetation in the area and on neighbouring properties, 
the risk of bushfire and resulting damage to the operations of the proposed quarry are 
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considered to be low. Nevertheless, standard fire prevention measures will be 

I 	
implemented at the site. These will be undertaken in accordance with the requirements 
of the NSW Fire Brigades. They will include the provision of dedicated fire water 
storage and pumping facilities, isolation of all fuel storage areas and explosives from 

I 	
potential ignition sources and provision of fire extinguishers at the main office, 
workshop and crusher area. If considered necessary by the Bush Fire Brigade, fire 
breaks will be installed around the relevant areas. 
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7. Social and Economic Effects 
ihis Chapter provides datci on the social and economic factors of the Yarrowlumla 
Local Government Area, as relevant to the proposed development. Potential Impacts 
on the comm unity, and mitigation measures are discussed. 

7.1 Introduction 

The proposed quarry is located near Wil!iamsdale, which is approximately 35 km south 
of Canberra. Williamsdale falls under the Yarrowlumla Local Government Area. 
Population information for the Yarrowlumla Local Government Area was obtained 
from the Australian Bureau of Statistics, 1996 Census, and is summarised below. 

7.2 Community Characteristics 

The total population of the Yarrowlumla area is 9,186, with 4,626 males and 4,560 
females. The largest age groups are young children and teenagers of school age (0-19 
years), and the middle ages from 30 to 54 years. There are relatively few aged 
members of the population within the area (>60 years), and the median age is 35 years. 
The median weekly individual income is in the range of $400-5499. 

7.3 Employment Characteristics 

The total workforce in the area consists of 4,926 persons which is 54% of the 
population. The total number of people unemployed is 271, which is approximately 
6% of the total workforce. Of those unemployed, 174 were male, and 97 were female. 

The main source of employment for both males and females in the area is in 
Government Administration and Defence, which is not surprising, considering the close 
proximity to Canberra. This is followed by the construction industry for males, and 
health and community services for females. The largest occupational group in the 
Yarrowlumla Local Government area are professionals, comprising approximately 
27% of the workforce. 

7.4 Community Services 

The Yarrowlumla Local Government area is serviced by a number of schools 
(including pre-schools and the Bungendore School of Arts), public halls/community 
centres, libraries, recreation grounds and buildings, swimming pools, and a Community 
Health Centre. 

A number of community programs are run in the area. These include environmental 
initiatives such as developing community awareness in terms of pollution problems, 
noxious plants, tree preservation orders, and participation in clean up Australia Day. 
There is a multi-cultural service that aims at improving the skills of non-English 
speaking members of the community. Home and Community Care Services are also 
available to help frail and elderly people. The Council also encourages employees to 
enhance their skills and knowledge by providing opportunities for training and 
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education in various areas of science, business, first aid, as well as a number of 
practical workshops. 

7.5 Recreation and Tourism 

The Yarrowlumla Shire has a number of tourist attractions. These include scenic 
drives between the townships of Bungendore, Braidwood and Yass. Attractions 
include cottage industries, numerous cafes, and the Woodworks at Bungendore, with a 
world-wide reputation for their hand crafted wood products. 

The main attractions in the area are the numerous wineries, along with national parks, 
such as Namadgi National Park, and the Tinderry Nature Reserve. 

7.6 Impact of the Proposal 

7.6.1 Workforce and Economy of the area 

The proposed quarry will employ a number of workers both during the construction 
and operational phases. As discussed in Section 3.13, a variety of skilled and unskilled 
labour will be required during the construction phase of the project consisting mainly 
of specialist contractors. It is anticipated that during the operational phase of the 
project there will be up to 11 workers employed full-time, supplemented by a truck 
delivery fleet of between 15 and 20 people (sub-contracted) and other contractors. 

The workforce for the quarry will be readily available locally, as evidenced by the high 
proportion of unemployed people in the region. Consequently, with the exception of 
some management staff it is expected that project employment can be mainly satisfied 
from the surrounding region with little or no in-migration. 

Skilled and semi-skilled workers will be drawn primarily from the local communities. 
In addition to those employed directly by the quarry, drivers employed to transport 
quarry materials will be used by the developer, providing work to this sector of the 
community also. 

Consequently, the project will have a positive impact on the employment in the area, 
and though the numbers to be employed are not regarded as particularly great, the 
period of employment for the workers will be long term. 

Housing for the proposed workforce will be obtained in the local area. since it is 
anticipated that the workforce will be drawn form the area and will already be 
established there. It is not proposed to provide separate accommodation for either the 
construction or permanent workforce associated with the proposal. The proposed 
employment levels for the quarry will not require further infrastructure works or the 
expansion of residential areas. It is considered that existing residential developments 
within the region would easily cater for any minor increases in population caused by 
the proposed quarry development. No difficulty with housing is anticipated as a result 
of the proposed quarry. 
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7.6.2 Indirect and Induced Employment 

I The quarry will employ up to 11 people who will be involved in the extraction of the 
hard rock, processing, administration and management. In addition, personnel will be 

I 	
employed in the transportation of quarry product to markets. It is anticipated that 
contractors will be employed to transport the material and that on average, some 15-20 

I 	
operators will be involved in trucking at any one time. 

As production increases, further employment opportunities will be available. There 

I 	
will also be additional transport operators and subcontractors used as sales increase. 

With the current level of unemployment in the Burra area, it is expected that the 
majority of new employees could easily be drawn from the local labour market with 

I 	little or no in-migration. The work available will include professional, skilled and semi- 
skilled categories. 

I 	The quarry operation will also generate indirect employment benefits in the local and 
regional economies. Factors for indirect employment generation vary according to the 
type of industry and location. For mining and extractive industries, an employment 

I multiplier of 1.46 has been previously used and is considered appropriate in this case. 

I 	
On this basis, total indirect employment will be in the order of 45 people. This figure 
includes employment generated by transport operations and other associated 
contractors. In addition, there are several other areas where activities at the quarry 

I 	
have a direct bearing on local industries. For example, the quarry will supply cost 
effective products to the building and construction industries and materials for road 
pavement. 

7.6.3 Impact of the Proposal on Tourism and Recreation 

I 	
The major tourist attractions in close proximity to the proposed quarry are the wineries 
and small cottages and cafes in the local townships. The proposed development will 
have no negative impact on these attractions. Similarly, National Parks and Nature 

I 	Reserves in the surrounding area will not be impacted by the proposed quarry, and so 
no negative effects are expected on tourism in the area. 

1 	7.7 Ecologically Sustainable Development Principles 

Sustainability is essentially about developing a system which is not self-destructive and 

I 	does not take from the world's future, but which takes account of social, 
environmental and economic factors in the decision making process. By integrating 
conservation practices and principles into the development process, a sustainable 

I
balance can be achieved between environmental and economic objectives. 

I 	
7.7.1 Precautionary Principle 

The precautionary principle, as defined by the EP&A Regulation, dictates: 

I 
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.....ihcit if there are threats of serious or irreversible environmental dcimcige, 

I 	
lack of/ui! scientific certainly should not be used as ci reason for postponing 
measures to prevent environmental degradation. 

' 	The hard rock extraction proposal has integrated the precautionary principle in the 
operation, alon2 with adopting mitigation measures to prevent environmental 
degradation associated with the project. 

The studies undertaken prior to and during the preparation of this EIS have not 
indicated any threats of serious or irreversible environmental damage. However, 
where risk of potential degradation has been identified, mitigation measures have been 
developed to ensure that significant adverse impacts do not occur. Consistent with the 
requirements of the precautionary principle, the mitigation measures incorporated into 
the proposed development form an integral component of the operation. 

7.7.2 Intergenerational Equity 

Under the EP&A Regulation, the principle of intergenerational equity requires: 

that the present generation should ensure that the health, diversity and 
productivity of the environment is maintained or enhancedfor the benefit of 

future generations. 

The Rio Declaration on Environment and Development (Agenda 21) also adopted the 
principle that: 

...the right to development must be fufilled so as to equitably meet 
developmental and environmental needs ofpresent and future generations. 

The principle of intergenerational equity identifies a need to ensure that the 
requirements of the present generation can be met without precluding options for 
future generations. The extraction project will not prejudice future extraction projects 
or local planning in the area. 

Mitigation measures to ensure that the environmental impacts associated with the 
operation are minimised are also required under the principle of intergenerational 
equity. Protection of the air, water, biological and noise environment of the area will 
contribute to meeting the requirements of intergenerational equity, protecting the 
quality of the environment for both the existing and future generations. Such 
mitigation measures will help ensure that the land following mining activities will be 
left in a manner that enables other land uses to be carried out. 

Totalcare will develop an Environmental Management System based on ISO 14,000 
for the Williamsdale hard rock quarry. Once implemented the system will assist in 
maintaining current best practice in environmental management in accordance with the 
company's Environmental Policy. 
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7.7.3 Conservation of Biological Diversity and Ecological Integrity 

There is a need to maintain the biological diversity and ecological integrity of the 
region within which the operation is located. Conservation of ecological integrity 
requires that natural processes in the area continue to function. The proposed 
development incorporates measures to minimise potential impacts on vegetation 
communities and habitat value. 

Rehabilitation initiatives which form part of the project will also assist in maintaining 
the biological diversity and ecological integrity of the area. 

A range of specific management initiatives have been proposed to minimise the 
disturbance to existing natural resources of the site. These and other measures 
discussed in the ETS will assist in conservation of ecological integrity. 

7.7.4 Improved Valuation and Pricing of Environmental Resources 

The proposed operation by its very nature, will allow a valuable resource to be 
extracted without permanent degradation of existing environmental resources. The use 
of the hard rock will result in a cost effective use of a potential resource that has been 
marked for development. 
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8. Environmental Monitoring and Impact 
Verification 
8.1 Summary of Mitigation Measures 

This ETS has documented a range of mitigation measures that will ensure that the 
ongoing operation continues to meet current pollution control standards and 
assessment criteria. A summary of the ameliorative measures outlined in this EIS is 
provided below in Table 8.1. 

Table 8.1 - Summary of Pronosed Mitigation Measures 
Issue Proposed Mitigation Measures 
Dust It is predicted that air quality criteria will be met, therefore no specific mitigation 

measures are proposed. However, general measures will be taken on site to reduce 
dust generation, including watering of internal access roads and access roads when 
necessary; dust control during crushing operations; and dust suppression at the 
head pulleys of all product and transfer conveyors. 

Noise A number of noise mitigation measures have been proposed. Around the southern 
side of the site processing area a S in high earth mounding will be constructed. 
Fixed external and internal (where practical) plant and equipment will be selected 
and installed to satisfy a noise specification of less than 85dB(A) at 1 in. If any 
plant or equipment installed on site exceeds these specifications it will be evaluated 
in tenns of secondary noise controls. All inloading and building conveyor systems 
should be belt type conveyors. All screens will be installed to minimise the transfer 
of structural borne vibration. Dust collection and control systems will be selected 
on acoustic performance. Where practical permanent site mobile plant will be 
fitted with secondary/residential grade noise controls and audible alarms will be 
replaced with flashing lights or a similar system. MIC initial blasts will be limited 
to a maximum of 265 kg and blasting conducted between 9.30 am and 5.00 pm. A 
blast management plan will be implemented as part of the EMP. 

Hydrogeology An impermeable hardstand area surrounded by an impermeable bund wall will be 
& Groundwater constructed around the processing area and fuel storage tanks. An on-ie sewage 

treatment system will be installed to minimise the impact of sewage on the 
groundwater. 

Surfuce Water Clean and dirty water will be kept separate around the site through a series of 
drains and channels. All dirty water will pass through at least 2 settlement 
processes prior to entering the Main Water Supply Dam. In the event of discharge 
from the Main Water Supply Dam the water will be contained in a farm dam 
located downstream along Lobbs Hole Creek. Silt fences will be used to contain 
sediment and prevent it entering the watenvays. 

Land Use It is not anticipated that the quarry will have a significant impact on future land 
uses in the area. subsequently no mitigation measures are proposed. 

Soils A minimum area will be disturbed at any one time and rehabilitation will occur 
progressively. 	Soil resources will be protected by erosion control works to protect 
against uncontrolled runoff and maintain existing soil materials. 

Roads and It is anticipated that there will be no significant effect on traffic volumes in the 
Traffic area, therefore no specific mitigation measures have been formulated with respect 

to traffic volumes. There may be an upgrading of the intersection between the 
Monaro Highway and Williamsdale Road. 

Flora Control of weeds. particularly Sweet Briar will be undertaken to prevent further 
spread. Re-establishment of native vegetation will take progressively in areas 
where onerations are comulete. 
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I 
I 	Table 8.1 - Summary of Proposed Mitigation Measures 

Issue 	Proposed Mitigation Measures 
Fauna 	Progressive rehabilitation of vegetation will be conducted to replace any lost fauna 

I 	habitat. Soil erosion controls will be implemented to minimise the impact on 
creeks and wetlands which represent valuable fauna habitat. 

Visual 	With no significant impact identified, no visual mitigation measures are proposed 

I 	Characteristics 	along the western, northern and eastern perimeters of the site. View of the quarmy 
froin the residences to the south will be mitigated by screened bunds with native 
vegetative cover. 

' 	 Archaeology 	The location of all sites and PAD areas will be marked and the location known to 
site personnel. All sites will be avoided with a 20 in buffer zone and fenced. 
Consent to Destroy will be sought from NPWS for areas that cannot be avoided. 

I
Collection of surface artefacts will be by a qualified archaeologist andlor 
representative of the Ngunnawal LALC. 

Fire Control 	Advise will be sought from the local bushfire brigade. Standard fire prevention 
measures will be implemented, including dedication of fire water storage and 

$ 	 pumping facilities, isolation of fuel storages and explosives from potential ignition 
sources, and provision of fire extinguishers. Fire breaks will be provided if 

Rehabilitation 	A preliminary rehabilitation strategy has been developed incorporating temporary 
and permanent programs in order to maximise surface stability during construction 
activities and establishment of the final landforrns. Erosion and sedimentation 
control measures include installing diversion drains and banks to divert runoff 
from undisturbed areas upsiope around the site; installing silt fences to reduce 
sediment content of runoff from disturbed areas stabilising and revegetating steep 
batters as they are created; and revegetating, fertilising and watering rehabilitated 
areas. Any exposed areas where erosion hazards exist will be controlled to avoid 
sedimentation impacts on downstream waterways. Systems to be used include 
parallel silt fences, revegetating road batters using matting, topsoiling and spray 
seeding. drainage culverts, silt traps, and energy dissipaters. 

8.2 Approvals and Licences Required 

The principal approval required for the project is the development consent which will 
be sought from Yarrowlumla Council. 

In addition, Pollution Control Approval (under the Pollution Control Act, 1970, s171) 
will be obtained prior to commencement of construction from the EPA. A Pollution 
Control Licence (under the Pollution Control Act, 1970, sl7A) will be sought prior to 
operation of the quarry from the EPA. 

While these are not anticipated to be required, in the event that any Aboriginal sites 
need to be disturbed Consent to Destroy approvals will be sought from the NPWS. 

8.3 Environmental Management System 

It is important that a basis for ongoing environmental management be implemented to 
ensure continual compliance with existing and future requirements and community 
expectations. 

1 
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I 
The following sections provide an outline of the Environmental Management System 
(EMS). The key feature of the EMS is adaptability enabling it to be flexible enough to 
cater for future changes in environmental legislation and community expectations. 
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8.3.1 Objectives of the EMS 

An EMS is a structured approach to managing the environmental aspects of a 
company's operations. An EMS is a quality assurance system which enables a 
company to establish, and assess the effectiveness of, environmental policy and 
objectives, achieve conformance with them and demonstrate that conformance to 
regulatory authorities. The aim of such a system is to support environmental 
protection and prevention of pollution in balance with socio-economic needs. 

An integral component of the EMS is the Environmental Management Plan (EMP). 
The EMP provides a system of reporting and monitoring which can be used to review 
the company's operations against established environmental performance indicators. It 
provides Totalcare management with an improved view and control of the operation's 
environmental performance. An EMS incorporating the EMP provides the following 
benefits: 

IJ 	assistance in compliance with regulatory authorities; 
J 	demonstration of due diligence; 
fl reduction in environmental liability; 

effective planning for future environmental and rehabilitation costs. 

8.3.2 Outline of the EMS Components 

Specifically, the EMP outlines the quarry plan for each year, monitoring results, the 
rehabilitation program and incorporates requirements of EPA licences and approvals 
and planning consent conditions. 

In addition to the normal reporting requirements of the EPA and Council, the 
following records and data will be held on site: 

J 	details of all trucking movements generated by the operation; 

fl monitoring results; 

fl 	complaints register and details of any additional mitigation measures incorporated 
or changes to normal practices as a result; 

J 	details of areas which are shaped but not rehabilitated, sowed, completed and self 
sustaining. All data will include total areas to date and incremental annual areas 
for each given year. 

Environmental monitoring results will be obtained in accordance with the program 
outlined in Section 8.3. Copies of all relevant documentation will be kept on site 
including licenses, permits, approvals and planning consents. The EMP will report on 
the status of these documents and requirements; 
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1 	8.4 Environmental Monitoring 

The environmental constraints associated with the development of this quarry have 

I 	
been identified in this EIS. Mitigation measures have been formulated to control and 
limit the negative impacts of the quarrying operations on the environment. 

A detailed environmental monitoring program will be established in the areas of noise 
and blasting, water quality and dust generation. Monitoring of these areas will verify 
the predicted impacts presented in this document, as well as allow the environmental 

I performance of the operation to be assessed and the necessary adjustments made. 

I 	
8.4.1 Noise and Blasting Monitoring 

A noise monitoring system will be established to monitor the noise levels emanating 

I 	

from the quarry at a point in between the two nearest residences. The monitoring 
program will cover both day and night time periods. Background (L90) and maximum 
(L10) noise levels will be monitored. 

I Measurements will be taken during the commissioning phase in order to verify design 
performance specifications and the achievement of EPA assessment criteria. Further 

I 	

noise monitoring will be carried out annually to check on maintenance and long-term 
performance. Following the installation of any new plant or equipment, additional 
noise monitoring will be done during that period. 

Initial blasts will also be monitored for both air blast and ground vibration in order to 
check blast design. Adjustments will be made to blast design to achieve EPA 

l

assessment criteria. 

8.4.2 Water Quality 

Water quality monitoring will be undertaken in accordance with any licence 
requirements. It is anticipated that monitoring will occur during discharge events and 
two monitoring sites have been identified, one immediately downstream of the water 
supply dam and one at the lease boundary (see Figure 8.1). Samples will be taken and 
analysed for total suspended solids, total dissolved solids, turbidity and pH. Analyses 
in the surrounding water courses will be taken to establish current background water 
quality. 

Rainfall records will also be kept for the site. If necessary this data will be compared 
with nearby weather stations in order to ascertain variability caused by topographic 
shielding. 

8.4.3 Dust Monitoring 

Dust monitoring will be conducted at two locations, namely near the lease boundary to 
the north of the quarry site, and at the lease boundary between the processing area and 
the two residences located on Williamsdale Road, as shown in Figure 8.1. 
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I 
I Tt is envisaged that monthly readings of dust deposition will be recorded. Records will 

be taken prior to construction activities commencing, and for a finite period once the 
' 	quarry commences operation. 

The monitoring period will be determined by the EPA and will most likely continue for 
a two year period or until such time as the EPA are satisfied that dust levels are 

I satisfactorily controlled. 

I 	
8.5 Rehabilitation 

It is proposed to monitor rehabilitation progress throughout the life of the quarry, 
whenever rehabilitation works are underway. Data to be collected and held on site 

1 	includes: 

fl 	total area disturbed; 

I J 	area shaped to final contours; 
fl 	area topdressed and sown; 
11 	details of vegetation plantings; 

I C3 	topsoil volumes stripped and stockpiled. 

A photographic record may also be useful to record each stage of the rehabilitation as 
it progresses. This would valuable when analysing different rehabilitation techniques 
and relative success. 

8.6 Environmental Reporting 

An annual report will be prepared that summarises the data obtained in the monitoring 
programs. The report will be based on the financial year in line with other management 
reporting requirements. The report will include the raw data collected as well as 
statistical analyses. Details of all activities undertaken during the reporting period 
relevant to the environmental performance of the project will be provided. 

The report will be used to facilitate improved management of the project, to minimise 
the negative impacts of the quarrying activities on the environment. 
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I -New South Wales Government 

.1. Department of Urban . Affairs  

I 
I 

Mr. Weeks White 	 Co tact: 	 Chris Ritchie 

I 	
Coffey Geosciences Pty Ltd 
P0 Box 152 	 Ou Reference: 	Q98/000$7/Pt 
FYSH WICK ACT 2609 

I . 	 Yo r 
L 	

Reference: 

Proposed Hard Rock Quarry "Oak Vale" Williamsdale, Yarrowlumla 

I Dear Mr White, 

I 	
Thank you for your ietter 	September 1998 seeking consultation with the Director- 
General for the preparation of an environmental impact statement (EIS) for the above 
development. 

I Under clause 55 of the Environmental Planning and Assessment Regulation 1994 (the 
Regulation), the EIS should consider the issues that have been outlined in the attached 

I 	letters from the Department of Land and Water Conservation (dated 26 October 1998), 
the Environment Protection Authority (dated 28th  October 1998) and Roads and Traffic 
Authority (dated 11th  November 1998). 

I Attachment No. I outlines the statutory matters that must be included in any EIS under 
clauses 54 and 54A of the Regulation. 

I The Department's EIS Guideline 'Extractive Industries - Quarries' contains the type of 
information most likely to be relevant to your proposed development. Not all the matters 

I 	it contains may be appropriate for consideration in your EIS; equally, it is not exhaustive. 
The Guideline is available for purchase from the Department's information Centre, I 
Farrer Place, Sydney or by calling (02) 9391 2222. 

I You should consult with Yarrowlumla Shire Council and take into account any comments 
Council may have in the preparation of the EIS. The EIS should also address other issues 

I 	
that emerge from consultations with relevant local, State and Commonwealth government 
authorities, service providers and community groups. 

I 	
As you have identified that a license may be required from some agencies if development 
consent is granted, the proposal is likely to be "integrated development". Consequently, 2 
copies of the EIS and supporting documents should also be submitted with each of the 

I 	
relevant approval bodies (including a fee of $250) at the same time that you lodge them 
with the Council. 

I 	
Please contact Chris Ritchie on (02) 9391 2085 if you require any further information 
regarding the Director-General's requirements for the EIS. 

1 	Yours sincerely, 	

Governor Macquarie Tower 
1 Farrer Place, Sydney 2000 

I 	- 	David Mutton tc4 [i,? 
Box 3927 GPO. Sydney 2001 

Acting  Director 	 Telephone: (02) 9391 2000 
Development and Infrastructure Assessment 	 Facsmile (02) 9391 2111 

I 	As De[gte for the Director-General 



DEPARTMENT OF URBAN AFFAIRS AND PLANNING 

Attachment No. 1 

STATUTORY REQUIREMENTS FOR THE PREPARATION 
OF AN ENVIRONMENTAL IMPACT STATEMENT UNDER PART 4 OF 

THE ENVIRONMENTAL PLANNING AND ASSESSMENT ACT 1979 
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In accordance with the Environmental Planning 
and Assessment Act 1979 (the Act), an 
environmental impact statement (EIS) must meet 
the following requirements. 

Content of EJS 
Pursuant to Schedule 2 and clause 54A of the 
Environmental Planning and Assessment 
Regulation 1994 (the Regulation), an ETS must 
include: 

A summary of the environmental impact 
statement. 

	

2. 	A statement of the objectives of the 
development or activity. 

	

3. 	An analysis of any feasible alternatives to the 
carrying out of the development or activity, 
having regard to its objectives, including: 

the consequences of not carrying out the 
development or activity; and 
the reasons justifiing the carrying out of 
the development or activity. 

	

4. 	An analysis of the development or activity, 
including: 
(a) a full description of the development or 

activity; and 
(b) a general description of the environment 

likely to be affected by the development 
or activity, together with a detailed 
description of those aspects of the 
environment that are likely to be 
significantly affected; and 

(c) the likely impact on the environment of 
the development or activity, having 
regard to: 

the nature and extent of the 
development or activity; and 
the nature and extent of any building 
or work associated with the 
development or activity; and 
the way in which any such building 
or work is to be designed, 
constructed and operated; and 
any rehabilitation measures to be 
undertaken in connection with the 
development or activity; and 

(d) a full description of the measures 
proposed to mitigate any adverse effects 
of the development or activity on the 
environment. 

The reasons justifying the carrying out of the 
development or activity in the manner 
proposed, having regard to biophysical, 
economic and social considerations and the 
principles of ecologically sustainable 
development. 
A compilation, (in a single section of the 
environmental impact statement) of the 
measures referred to in item 4(d). 
A list of any approvals that must be obtained 
under any other Act or law before the 
development or activity may lawfully be 
carried out. 
For the purposes of Schedule 2, the principles 
of ecologically sustainable development are 
as follows: 

The precautionary principle - namely, 
that if there are threats of serious or 
irreversible environmental damage, lack 
of full scientific certainty should not be 
used as a reason for postponing measures 
to prevent environmental degradation. 
Inter-generational equity - namely, that 
the present generation should ensure that 
the health, diversity and productivity of 
the environment is maintained or 
enhanced for the benefit of future 
generations. 
Conservation of biological diversity and 
ecological integrity. 
Improved valuation and pricing of 
environmental resources. 

Note 

The matters to be included in item (4)(c) might 
include such of the following as are relevant to the 
development or activity: 

the likelihood of soil contamination arising 
from the development or activity; 
the impact of the development or activity on 
flora and fauna; 
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the likelihood of air, noise or water pollution 
arising from the development or activity; 
the impact of the development or activity on 
the health of people in the neighbourhood of 
the development or activity; 
any hazards arising from the development or 
activity; 

(1) 	the impact of the development or activity on 
traffic in the neighbourhood of the 
development or activity; 
the effect of the development or activity on 
local climate; 
the social and economic impact of the 
development or activity; 
the visual impact of the development or 
activity on the scenic quality of land in the 
neighbourhood of the development or.  
activity; 
the effect of the development or activity on 
soil erosion and the silting up of rivers or 
lakes; 
the effect of the development or activity on 
the cultural and heritage significance of the 
land. 

An environmental impact statement referred to in 
Section 78A(8) of the Act shall be prepared in 
written form and shall be accompanied by a copy 
of Form 2 of the Regulation signed by the person 
who has prepared it. 

Procedures for public exhibition of the EIS are set 
down in clauses 57 to 61 of the Regulation. 

Attention is also drawn to clause 115 of the 
Regulation regarding false or misleading 
statements in EISs. 

Note 

If the development application to which the EIS 
relates is not exhibited within 2 years from the 
date of issue of the Director-General's 
requirements, under clause 55(7) of the Regulation 
the proponent is required to reconsult with the 
Director-General. 
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Your File: 	C652 I/I-AD 

Our Ref: 	AD:ad 
Our File: 	4E 2/14 COFFEY. 

Coffey Geosciences Pty Ltd 
PU Box 152 
FYSHWICK ACT 2609 

Attention: Weeks White 

29 September, 1998 

Dear Weeks 

Goulburn Office 

gricu1ture 
P0 Box 389 
NSW Government Offices 
159 Auburn Street 
GOULBURN NSW 2580 

Telephone: (02) 48230616 
Facsimile: 	(02) 48223261 

hUp://www.agric.nsw.gov.au  

EIS for Proposed Hard Rock Quarry 
Williamsdale NSW 

The EIS should address the following regarding impacts to agriculture. 

The agricultural land classification of the proposed site and current land use. 

The impact the proposal will have on any sustainable agricultural production 
including adjoining properties. Note any expectations for further expansion of the 

quarry. 

Assess any perceived conflict with adjoining land holders and the proposed 
mitigation for those conflicts. Evasion of weeds, dust and noise onto adjoining 
property and visual impact can be sources for conflict. 

Proposed buffers between quarry activities and adjoining land holders. 

Note current rehabilitation success and proposed rehabilitation for new site. Note 
management plans for top soil stockpile to avoid erosion and leaching of nutrients. 

Fencing of the extraction face and haul road to stop cattle from straying into the 
quarry's activities. 

An assessment of impact to remnant vegetation on the land and details of any 
proposed clearing (DLWC). 

An assessment of any risk to endangered species of flora and fauna (NPWS). 

An assessment of the impact the development will have on the surface and ground 
water resources (DLWC). 

Sediment and erosion control for roads and quarry (DLWC). 

1 
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ii. 	Impacts to local traffic (RTA). 

NSW Agriculture would be keen to review the Environmental Impact Statement when 

completed. 

Should you require ftirther information, please contact Andrew Docking at the Goulburn 
Office on (02) 48230735. 

Yours sincerely, 

Andrew Docking 
A/Agricultural Environment Officer 
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Mr W White 
Coffey Geosciences Pty Ltd 
1O Box 152 
FYSHWICK ACT 2609 

Our Reference: 0U149/03 (QUF43O) 

Your Reference: 06521/1-AG  

Environment 
Protection 
A u t h o r i t y 
New South Wules 

Suite 4 
Robert Lowe Building 
30 lowe Street 
P0 Box 622 
Oueanbeyan 
NSW 2620 

Telephone .06. 299 3330 
Facoirnile .06. 299 3525 

I 
1 	Dear Mr White 

I

Proposed Hard Rock Quarry—Williamsdale 

Reference is made to your letter dated 8 September 1998 regarding the Environment 

I 	
Protection Authoritys' (EPA) requirements for the preparation of an Environmental Impact 
Statement (EIS) for the above matter. 

I 	
The provisions of the Environmental Planning and Assessment (Amendment) Act 1979 
have recently been amended to introduce "Integrated Development Assessment" (IDA) and 
includes a process for preparation and assessment of development applications that 
require approval from multiple government agencies. In this regard, the proposal you have 

1 	described is likely to fall into the IDA category. 

Under the Protection of the Environment Operations Act 1997, soon to be commenced, an 
EPA licence is required for any extractive industry that obtains more than 30000 cubic 
metres of material per year. This limit is consistent with the definition of designated 
development in the Environmental Planning and Assessment (Amendment) Act 1997, 

1 	which requires the preparation of an EIS. 

The EPA has a formal role in providing its requirements for matters to be addressed in the 
EIS through the Director General of the Department of Urban Affairs and Planning (DUAP), 
together with requirements of other relevant agencies. As such, you should contact the 
regional office of DUAP to request this information. The main issues which the EPA 

I

wishes to see included in the EIS are: 

impacts on water (surface and groundwater); 

1 . 	wastewater treatment; 
dust control and minimisation; 
soil and erosion control; 

I 	. 	noise impacts and potential for nuisance; 
. 	operational considerations; 

1 



I 
Page2 	I 

air, topographical and meteorological details; and 
broader environmental issues (eg. cleaner production principles, ecologically 
sustainable development principles). 

A number of publications and guidelines are available which discuss these issues, 
including the attached checklist for new developments, DUAP EIS Guidelines for Extractive 
Industries, and ANZECC Guidelines (Technical Basis for Guidelines to Minimise 
Annoyance Due to Blasting Overpressure and Ground Vibration). 

To further assist with identifying potential impacts of the proposal, the EPA recommends 
that an on site meeting be held with the applicant, Council and all relevant government 
agencies. Future problems and site specific requirements can then be addressed in the 
application and EIS prior to lodgement, rather than during the assessment period. 

Should you have any further enquiries regarding this matter or wish to arrange a site 
meeting, please contact Cathy Trindall of this office on (02) 6299 3330. 

Yours sincerely 

Nigel Sargent 
Head Regional Operations Unit 
Southern Tablelands 
for Director General 

I 
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Attachment 1 - EPA generic check-list for new developments. 

Many environmental impacts and costly add-on pollution controls can be avoided by careful 
planning and design. The following checklist will assist in minimising environmental impacts 
and will help achieve more environmentally and financially sustainable development. 

Water 

I What design measures are included to ensure that stormwater leaving the site is 
clean? 

I 	
How can water consumption be minimised? 
Are there opportunities to re-use waste water? 
What design measures can be applied to minimise erosion and sedimentation? 

I 	Air 
What design features are included to minimise energy use? 
Can the number and length of vehicle trips generated by the development be 

I 	minimised? 
Waste 
Will the development minimise resource consumption and waste? 

' 	Is the development able to facilitate re-use or recycling of any waste generated? 
Are there any neighbouringdevelopments that can use waste products created by 
this development and/or whose waste rroducts this develooment can use? 
Land use conflicts 
What design features can be used to minimise the noise generated by the 
development and the impact of noise on surrounding land uses? 
What odour impacts on surrounding land uses will result from the development and 
how can these be minimised? 
Hazards 
Can the development minimise the use and/or generation of toxic or hazardous 
products? 
What are the hazards associated with this development? For example contaminated 
land, lead, acid sulnhate soils, asbestos, floodina, fire, chemical storaae. 
Overall 
What additional measures are needed to minimise environmental impacts at the 
demolition and construction phase? 
What can be done to compensate for the environmental impacts of my development? 
What systems are proposed to monitor and improve environmental performance? 
Could the development adopt cleaner produátion techniques and the ISO 14000 
international environmental standards? 
Does the development make a net positive contribution to the communities' 
environmental goals? 

I 
I 
I 

I 
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ATTACHMENT A 
ENVIRONMENT PROTECTION AUTHORITY REQUIREMENTS FOR 

ENVIRONMENTAL IMPACT STATEMENT 

Impacts on Surface and Groundwater 

The proponent must be able to demonstrate that regional surface water and groundwater 
will be protected from the operation and rehabilitation of the quarry. Appropriate sediment, 
erosion and environmental management plans should be prepared as part of the EIS 
process. 

The EIS needs to establish the basis for a coherent Soil and Water Management Plan for 
the quarry which will outline erosion and sediment control strategies for the mitigation of 
the impact on water quality of sediment sources such as the extraction area, the crushing 
and processing area, stockpiles and infrastructures such as roads as well as other 
pollutants including bulk fuel and oils and greases. The EIS should also include a 
description of the condition of any natural waterbodies or wetlands and drainage and 
sediment management systems. 

The concept Soil and Water Management Plan should include a Site Plan which locates all 
Water Pollution Controls such as water diversion and collector banks, sumps, 
sedimentation basins and outlets for banks and basins. The EIS should list the design 
criteria for these structures and demonstrate how principles such as the separation of clean 
and dirty water and the major/ minor design concept has been incorporated in the design of 
the structures. 

The specifications for all water pollution control structures should be listed in the EIS and 
shall include the following: 

Banks- longitudinal bed slope, base width of channel, depth of design flow, side slopes, 
design discharge, maximum velocity of flow. 
Sedimentation basins - design volume, effective stilling depth, surface area 
Outlets to banks and Basins - width of sill (level spreader) and slope below outlet 

Recommendations shall be made for the quality of any water discharged from 
sedimentation basins to waters as defined by1he parameters pH,Suspended Solids (mg/L) 
and Oils and Greases. 

The EIS should make commitments as to the management of water pollution controls. For 
example, sedimentation basins need to be managed so to maintain capacity after runoff 
events, monitoring of structures should be programmed for after rain events etc. These 
management and monitoring strategies need to be detailed in the Rehabilitation and 
Environmental Management Plan. 

Wastewater treatment 

Wastewater storages must be designed to ensure protection of surface waters and 
groundwaters. 

The treatment and disposal of domestic effluent, including from any proposed infrastructure 
must be documented within the EIS. 
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Air quality issues 

The EIS should identify the sources of air pollution at the quarry such as dust from 
processing plant, stockpiles, roads etc. and detail methods for mitigating the production 
and emission of dust. Predictions should be made as to dust deposition rates and Total 
Suspended Particulate and these predictions should be compared with SPOC guidelines 
for acceptable rates of dust deposition for the affected receptors, including meteorologocal 
conditions under which nearby residences are likely to be affected. 

Management strategies for the mitigation of air pollution and the monitoring of air quality 
should be detailed in a Rehabilitation and Environmental Management Plan. 

Noise and Blasting 

The EIS should establish noise planning levels for affected residences for both the on site 
operations at the quarry and quarry traffic. 

The methodology used in the assessment of noise should use the comparative 
assessment of the source noise (L MO)  and background noise (L ) within existing 
meteorological conditions as the measure for audibility of the quarry's operations (and 
hence the potential for offensive noise complaints). Background noise levels should be 
measured in the absence of any extraneous noises such as wind, rain etc., using data 
loggers in line with EPA methodology for measuring backgrounds as outlined in the 
Environmental Noise Control Manual. Alternatively, a level of 30 dBA may be used to 
represent the background noise level for a rural area. 

The anticipated effect of increase in vehicle movements should be predicted using the Leq 
1 hr measurement to assess the increased road noise. 

Noise sources at the site should be listed and proposed noise mitigation methods should 
be detailed. These noise mitigation methods may include strategies such as machinery 
modifications, orientation of extraction benches and management considerations such as 
recommended hours of operation, hours for maintenance of plant and vehicle 
management. 

Proposals for .the monitoring of noise in the future should be detailed in the Rehabilitation 
and Environmental Management Plan for the Quarry. 

The EIS should define the typical blast design and the frequency of blasting proposed for 
the extraction activities. The impact of blasting should be defined in terms of the blast 
overpressure and ground vibration. The proposed hours of blasting should also be detailed. 

The EPA has adopted the ANZECC guideline titled 'Technical Basis for Guidelines to 
Minimise Annoyance due to Blasting Overpressure and Vibration". The EIS should 
demonstrate that the proposed blasting program is in compliance with these guidelines. 

Rehabilitation and Environmental Management Plan 

The plan should provide ongoing management strategies to mitigate the environmental 
impacts of the operation of the quarry. This includes operational techniques for extraction 
and processing as well as the operation and maintenance of formal pollution controls,. 
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The plan should outline management strategies relevant to the stages of construction, 
extraction and then rehabilitation. Monitoring strategies relevant to these stages should 
also be detailed and recording and reporting systems need to be put in place. The 
monitoring program needs to list monitoring techniques, frequency of monitoring, reporting 
andlimit conditions. 

The rehabilitation plan needs to be progressive and integrated into the extraction plan for 
the quarry. The plan should indicate the final landuse of the site and demonstrate how the 
rehabilitationtechniques detailed in the plan will facilitate this landuse. A site plan of the 
rehabilitated site should be presented which indicates the staged rehabilitation of the site 
andfinal contours of the land surface. 

The EIS should demonstrate how the rehabilitation of the site would ensure that ongoing 
environmental impacts have been prevented. 

I Other Issues 

I 	
The EIS should include an assessment of broader environmental issues such as cleaner 
production principles, ecologically sustainable development, cumulative impacts and 
integration of land use planning. 

1 	DUAP Guidelines 

' 	In addition to the above specific requirements, the Department of Urban Affairs and 
Planning (DUAP) EIS Guidelines for Extractive Industries nominate a number of issues 
which should be addressed in the EIS that are relevant to both the EPA and other 
government agencies involved in the assessment process. 

I 
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Mr D Mutton - Acting Director 
Development and Infrastructure s 
Department of Urban Affairs and 
GPO Box 3927 
SYDNEY NSW 2001 

Our Reference: 290496A1 (QUF491) 

Your Reference: 

Environment 
Protection 
A u t h o r i t y 
New South Wale, 

ng 	 Robert Lowe BuildIng 
30 Lowe Street 
(P0 Box 622) 
QUEANBEYAH NSW 2620 
www.epa.nsw.gov.au  

Telephone: 02 6299 3330 
FacsimIle: 02 6299 3525 

Dear Mr Mutton 

Proposed Hard Rock Quarry - "Oak Vale", Williamsdale, Shire of Yarrowlumla 

I refer to your request for the Environment Protection Authority's (EPA) requirements for 
the environmental impact statement (EIS) in regard to the above proposal received by the 
EPA on 22 October 1998. 

The EPA emphasises the importance of ensuring that it is provided with all necessary 
information essential to its determination of the proposal and preparation of general terms 
of approval and appreciates the opportunity of providing its information requirements for 
the subject proposal. 

The EPA has considered the details of the proposal as provided by the Department of 
Urban Affairs and Planning (DUAP) and accordingly, has formulated its requirements for 
the EIS. The EPA provides full detail of the information it requires in Attachment 'A'. In 
summary, the EPA requires information in regard to the following aspects of the proposal: 

Impacts on surface and groundwater 
Wastewater treatment 
Air quality issues 

I 	4. Noise and blasting 
Rehabilitation and environmental monitoring 
Broader environmental issues. 

Based upon the information provided to the EPA, the applicant will require an environment 
protection licence to construct and operate the extractive industry if the Protection of the 
Environment Operations (POEO) Act 1997 has commenced at the time of determination. 
However, prior to implementation of the POEO Act a pollution control approval to construct 
pollution control works and pollution control licence to operate under the Pollution Control 
Act 1970 will be required. 
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To assist the EPA in assessing the EIS once it has been lodged with the consent authority, 
it is suggested that the format of the EIS follow the format of DUAP's EIS guidelines and 
the specific EIS requirements as outlined in Attachment A. The EPA would like to receive 
6 copies of the final EIS for assessment purposes. 

Should you have any further enquiries regarding this matter please contact Cathy Trindall 
of this office on (02) 6299 3330. 

Yours sincerely 

Nigel Sargent 
Head Regional Operations Unit 
Southern Tablelands 
for Director General 

cc 
C.offey.Geosciences Pty Ltd I 
P0 Box 152 
FYSHWICK ACT 2609 / 
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arroculumla Shire Cpaneit os 	

rJ

"A Connnunity Working Together, to Achieve the Best in Rural Living" 
(1 

Your ref: 	 C6521/1-AJ 	
PTY LTD 

(N 	
1l 11 November 1998 	 R L ( i I V f D 

I 	 MrWWhite 	
13 NOV i 

I 	Coffey Geosciences Pty Ltd 
P0 Box 152 

I FYSHWICK 2609 

I Dear Mr White 	

/ 
RE 	ENV1RO4NTAL IMPACT S IATEMENT - HARD ROCK QUARY, I 	WILLIA1I1SDALE,NSW 	 / 

I I referjo your letter of 8 September 1998 concerning the,above matter. The delay in 
replying toour letter is regretted 

I 	
As discussed in your/tecent telphone conveçatip with John Wright, a. area 
of land immediately to the north of the propose&quny a site has been reently 
rezoned from 1(a) General Rural to 1(d1) Rith1 residential. The EIS should 

I I 	 Y 	8•o 

' 	 examine he potential impacts of the prdposèd quarry on future rural 
residenti1 developnipnt of this area. 

I A copy of(the amendment is enclosed for your information 

If you wish to discuss this matter please contact John Wright of Council's 

I Environment and Development Division on (Q2 6297 6113. 

Yours sincerely 

I 
I 	.DRRouse 

/ 	Director Environment and Development 

1 
I 
I 
I 

YARROWLUMLA SHIRE COUNCIL is the corporate name of YARROWLUMLA COUNCIL 

ADMINISTRATION OFFICE: 11 Farrer Place Queanheyan 2620 
LTR jw coffey quarry 	POSTAL ADDRESS: P0 BOX 112, Queanheyan NS\\' 2620 

TELEPHONE:(02) 6207 I t II • FAX: (02) 6207 5854 
Weh Site: http://wwwyarrowIurnI  nsw U)V.1U 0  Ema 	 @ il: re>rdvarrowlurnIa.nsgovau 



/ 

20March 1998 
	

OFFICIAL NOTICES 	 1751 

ENVIRONMENTAL PLANNING AND ASSESSMENT ACT 1979 

YARROWLUMLA LOCAL ENVIRONMENTAL PLAN 1993 	 1 
(AMENDMENT No. 14) 	 1 

I, the Minister for Urban Affairs and Planning, in pursuance of section 70 of the Environmental I Planning and Assessment 1Act 1979, rr'ke the local environmental plan set out hereunder. 
(Q95100117) 	

i 
CRAIG KNOWLES MP 

Minister for Urban Affairs and Planning. 

Sydney, 	10 March 	1998. 

( 

Citation 

1 • 	This plan may be cited as Yarro'Munia Local Environmental Plan 1993 (knendment 
No. 14).. 

Aims, objectives etc. 

This plan aims to encourage the orderly and economic use of the land to wfiich the plan 
applies by rezoning certain land from Zone No. 1(a) (General Rural) to Zone No. 1(dl) (Rural 
Residential) under Yarrov1un-ia Local Environmental Plan 1993 for the purpose of providing 
land suitable for rural residential developn- nt in the Royalla area. 

Land to which plan applies 

This plan applies to land in the vicinity of Royalla, as shovn edged heay black on the 
map marked "Yarro'Murila Local Environmental Plan 1993 (Amendment No. 14)" deposited 
in the office of Yaro4un1a Council. 

Relationship to other environmental planning instruments 

This plan amends YarroMumla Local Environmental Plan 1993 in the manner set out 
in dause 5. 

Amendment of Yarrov1umia Local Environmental Plan 1993 

Yarrowumia Local Environmental Plan 1993 is amended by inserting at the end of the 
definition of "the map" in dause 6(1) the follo'Mng vords: 

Yarrow1urra Local Environmental Plan 1993 (Amendment No. 14) 

- 	 I 
NEW SOUTH WALES GOVERNMENT GAZEITE No. 56 
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Coffey Geosciences Pty Ltd 
P0 Box 152 
Fyshwick 	ACT 	2609 

ATTENTION: Weeks White 

LAND & WATER 
CONSERVATION 

I 
Dear Mr. White, 

Environmental Impact Statement, Proposed Hard Rock Quarry 
Wiffiamsdale,NSW 

This Department would like to see the issues listed below addressed in the Environmental Impact 
Statement. The list of issues is a generalised one based on requirements which the Department 
provides to development proponents. Some of these issues may not be relavant to your proposal. 

Locality Issues 

* 	Map clearly identiFying location of proposal and the position of 
- 	surrounding roads, adjoining communities or dwellings and any land use 

likely to be affected by the development 
- 	utilities including transmission lines, pipelines, cables or easements 
- 	watercourses, water storage, drinking water catchments 
- 	watertable and the relationship with the maximum excavation depth; 

groundwater bores within 1 kilometre 
- 	prevailing wind and rainfall 
- 	suthce contours/topography 
- 	sight lines from residences or public places such as roads. 

	

I * 	Title details and land tenure, owners consent. 

	

* 	Identify any Crown Land and give details of 
- 	status of Crown Land 
- 	propoals for occupation and use of Crown Land 
- 	impact of operation on any adjoining Crown Land. 

Planning Issues 

	

* 	Compatibility of the proposal with any regional strategy for extractive industries 
in the area and with the provisions of any State Environmental Planning Policy, 
Regional and Local Environmental Plans for existing and proposed development. 

	

* 	Compatibility with existing land uses including forestry, agricultural, viticulture, 
horticulture, residential or residential areas and with any environmental protection 
areas. Identify the agricultural land capability of the areas to be disturbed. 

I 
I 
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Yass VaUey Way, Yass NSW 2582 P.O. Box 23, Yass NSW 2582 

Telephone: (02) 6226 1433 Facsimile: (02) 6226 2642 
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3. 	Description of Quarry Proposal 

	

* 	Characteristics of the resource; its geology, size and quality. 

	

* 	Quantity and types of material to be extracted and processed; depth of overburden 
and of topsoil. 

	

* 	Site layout map showing: 
- 	maximum extent to be extracted and proposed staging 
- 	area to be cleared, identifying major vegetation communities and any 

features of conservation value 
- 	plant including washing, screening, blending, crushing, cutting or other 

processing, loading, transporting or handling of materials 
- 	storage areas for overburden, extractive material and tailings, waste, fuels, 

chemicals and explosives 
- 	drainage network, bunding, sedimentation dams 
- 	landscaping 
- 	parking, queuing and turning areas, weighbridge, truck wash-down areas. 

	

* 	Proposed extraction methods and plan of operation including removal of 
overburden and staging of extraction; number of benches; slope, height, depth and 
width of benches; depth of excavation. 

	

* 	Rate of extraction; estimated daily, weekly and annual volumes of the material to 
be extracted and transported. 

	

* 	Details including location and quantities of overburden, tailings and extractive 
material to be stockpiles or stored. 

	

* 	Methods of loading and transport of material within the site and from the site; 
access roads, any conveyors, loaders, etc. 

	

* 	Quantities and method of storage of fuels and chemicals including explosives on 
the site; security and bunding arrangements. 

	

* 	Sanitary and waste disposal requirements. 

	

* 	System of sediment dams and drains. 

* 	Proposed life of the quarry; any proposal for fliture expansion including staging 
and proposed timing. 

	

4. 	Previous Operations on the Site 	 I 

* 	History of previous extraction from the site; review of past environmental 
performance including the impacts of the operation on the environment and the 
effectiveness of any site rehabilitation. 

I 

I 

I 
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* 	Previous controls which applied on the site. 

* 	Integration of the proposed development with operations previously carried out. 

* 	Restoration or rehabilitation works proposed for the areas previously disturbed and 
the integration of these works into rehabilitation plans for the proposed operations. 

Infrastructure Requirements 

* 	Electricity supply lines. 

* 	Water requirements, proposed supply or storage; if water is to be drawn from a 
stream or river; outline the potential impacts on downstream users; identify 
recycling and reuse options. 

* 	Waste disposal requirements; proposed methods and location of disposaL 

* 	Impacts on any existing infrastructure. 

* 	Proposals to protect any easements, cables, pipelines which may be impacted by 
the proposal 

flooding Issues 

* 	Flooding status. Ifflood liable, direction of flood flow and potential impacts from 
inundation. 

* 	Means to prevent breakthrough during floods from any pits, slimes or settlement 
ponds into adjacent waterways. 

* 	Any likely effects of the operation on flood liability of su.rrounding lands. 

* 	Any future proposed flood mitigation schemes that may influence the impact of the 
proposal on the environment. 

Water Quality Issues 

* 	Identification of any natural or artificial water bodies or wetlands, or 
environmentally sensitive areas which could affect the site or be impacted by: 
- 	any change in the surface or groundwater hydrology as a result of the 

proposal, or 
- 	any changes in the water quality leaving the site 
- 	dust from the quarry or traffic. 



ru 

	 I 
* 	Description of potential sources of water pollution such as: 

- 	stockpile leachate, haul roads, disturbed areas 
- 	sewerage 
- 	workshop, vehicle wash facilities, plant and equipment, fuel storage 
- 	increased turbidity due to sediment loss and erosion. 

* 	Site drainage system 
- 	to divert uncontaminated surface water including stormwater or streams 

around or away from the quarry and other disturbed areas 
- 	to prevent adverse impacts on the water quality from process water and 

contaminated stormwater. This should include the segregation of 
contaminated water from non-contaminated water on site to minimise 
amount to be collected or treated; measures to collect and treat any 
contaminated water 

- 	to prevent contamination of water from accidental spillages of petroleum 
products or other chemicals. 

* 	Design criteria of sedimentation dams to contain runoff from the quarry or any 
processing area including reference to management of water from storm events and 
the non-filterable residues from stormwater overflows. Likely turbidity as a result 
of the geological characteristics. Any proposals to treat (including chemically) the 
water, if necessaly, to achieve the required level of fines within a few days of 
rainfall event. The facilities should incorporate a stormwater by-pass to direct 
further flows around the dam; proposed maintenance works including method of 
dewatering slimes or fines ponds; proposal to store sludge, fines or slimes and use 
of the area. 

* 	A range of temporary sediment controls including a carefully planned sequence of 
sediment traps and filters to effectively allow for increased retention time of 
drainage water particularly during construction to maximise settling time of 
sediment laden runoff. 

* 	Water balance on the site including wastewater storage and reuse demonstrating 
ability to avoid dry weather discharge. Outline strategy of water use and reuse so 

that: 
- 	the poorest quality stored water is reused first, and 
- 	the water level is reduced in the dam to restore its capacity as quickly as 

possible, including irrigation of landscaping, truck wash down, dust 
control, etc. 

* 	Proposed clean water storage volumes, locations, licencing requirements. 

* 	Proposed new dams, numbers, locations etc. 

* 	Proposed new bores, locations, licencing requirements. 

* 	Potential impacts on groundwater quality, quantity or depth of the watertable, 
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1 	including: 
- 	any adverse effects on any groundwater recharge areas 

I
- 	if extraction is below the watertable: 

when dewatering proposed to facilitate extraction, any effects on 

I 	 the local or regional watertable 
adequacy of measures to ensure no contamination of the watertable 

I 	
during and after extraction because of the final reuse of the area. 
impact on the aquifer intake area and the adequacy of the 
protection of this area. 

* 	Potential impact downstream drainage lines in terms of channel stability, 
sedimentation and flooding. 

* 	A plan for ongoing maintenance and monitoring of sediment and water controls to 

I 	
ensure their correct installation and effectiveness. 

* 	Potential impact on localised saline discharges and water table heights. 

	

8. 	Erosion Control 

I * 	Knowledge of physical and chemical soil characteristics of the area to determine 
the erosion potential and suitability for rehabilitation. 

I * 	Measuies to minimise the area denuded at any one time. 

I 	
* 	Location of buffer zones along drainage lines and sensitive areas; include widths, 

fencing details and management. 

I 	* 	An integrated system of measures to control water flow within the imp acted area 
to minimise the volume, slope and speed of water flow and the transmission of 

' 	 sediment including the constmction and maintenance of sediment ponds, and traps. 

* 	Appropriate system to stabilise and maintain banks of cut areas and open drains to 

I

prevent erosion. 

* 	Selection of appropriate techniques that minimise erosion for stripping topsoil and 

l

subsoils before extraction. 

* 	Program to control wind and water erosion from stockpiles; identification of time 

I 	
of the year when prevailing wind speed and direction or rainfall would warrant 

additional control measures. 

1 	9. 	Stability 

* 	Identification of any areas where the slope exceeds 18 degrees. 

I 
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 Impacts During the Establishment of the Quarry 

* 	Structural stability of quarry walls and stockpiles. 

* 	Methods to prevent subsidence or slip. 

* 	Site preparation, clearing including any burning, chipping or mulching, removal and 
storage of overburden, and construction of access roads. 

* 	Does the proposed quarry site have any land identified as Protected Land under 
the Native Vegetation Conservation (NVC) Act 1997? 

Under Section 12 Part F of the NVC Act, a designated development has exemption 
from the need to apply for clearing as long as the ETS assesses the vegetation on 
site, and considers the vegetation issues in the overall development plans of the 
site. 

The above exemption does not exclude your requirements under the National Parks 
and Wildlife Act 1974, Pollution Control Act 1970, etc. (Section 23, Part 2). 

* 	Any works within 40 metres of a major drainage line or water course, may require 
a permit under Part 3A of the Rivers and Foreshores Improvement Act, 1938. 

Rehabilitation 

* 	Assess the general suitability for rehabilitation and the need for supplementary 
rehabilitation treatment such as fertiliser addition. 

* 	Physical and chemical properties of the topsoil; storage of topsoil, including 
measures to separate less fertile subsoil overburden from more fertile topsoil. 

* 	Identify soil which would be suitable as surface material in rehabilitation either 
additional to or in substitute for original soil material. 

* 	Identify stockpile surface stabilisation measures such as mulching or temporary 
vegetation of any stockpiles to prevent erosion; stockpile batter grades 
recommended one less than 3 to 1 (H:V) with a 2 to 3 metre rounded crest. 

* 	Identify topsoil and overburden stockpile locations. 

* 	Proposed rehabilitation of cut and fill batters and culverts on the access roads. 

* 	Details of reshaping of area to create a stable landform aesthetically compatible 
with surrounding area. 

* 	Revegetation plan including surface preparation, replacement of overburden and 
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I topsoil, song teciques, specie:, rates and staging of the rehabilitation program, 
requirement of fertiliser, need to temporary vegetation, fence locations to control 

I
stock and vehicle movements, is required. 

I * 	Maintenance program of the rehabilitated area. 

* 	Rehabilitation procedures during and after completion of the extractive operation; 

I final land formation plan including any sedimentation dams; consideration of final 
drainage patterns; provision for fencing; progressive erosion control strategy 

I 	
during and after rehabilitation; identify volume and types of material required to 
achieve any reshaping and the proposed source of the material; proposed use of 
any waste from the operation in land formation. 

* 	Proposed final use of the site: 
- 	compatibility of the proposed use with the surroundings. 

I - 	if landfill, materials recycling facility or contaminated soil treatment works 
are proposed; then consideration of the suitability of the site in relation to 
groundwater; permeability of soil, type of waste to be disposed or 

I 	processed; identify any constricts in the suitability of the site for this 
purpose and the final landiorm, landscaping and use. 

I
- 	if recreation lake is proposed, then consideration of the appropriateness of 

the grading of the slopes, potential groundwater impacts, potential water 
quality issues because of the catchrnent or soil types. 

I
- 	abandonment plan, providing details of rehabilitation of the area in the 

event of the operation being temporarily or permanently suspended. 

I 12. 	Environmental Management and Rehabilitation Plan 

The environmental management plan should include a comprehensive plan for managing 
or mitigating any environmental impacts for the life of the quarly. 

I 	The overall management plan should integrate strategies for sound environmental practice 
during the construction, operation and decommissioning of the site including: 

I
- 	energy and water conservation 
- 	management of impacts including air, blasting, noise, water, erosion, flora 

and fauna1  heritage, traffic and road, bushflre, visual and hazards 

I
- 	transportation issues 
- 	waste management issues 
- 	rehabilitation and reuse of the site. 

I The plan should include a monitoring program to include all key impacts on the 
environment and appropriate reporting procedures to relevant authorities and if 

I
appropriate to the consent authority. 

The monitoring program should include: 



- 	monitoring locations, intervals and duration 
- 	the key information that will be monitored, its criteria and reasons for 

monitoring 
- 	reporting procedures to internal management and relevant authorities. 

Annual environmental reports should be considered which address performance, 
compliance with consent conditions, progress with operations and rehabilitation, actions 
on complaints etc. This report should be sent to relevant authorities. 

The plan should identify all government licensing and approval requirements and 
demonstrate how the plan will facilitate compliance with these requirements. 

Additional reference material can be found in the Department of Urban Affairs and 
Planning EIS Requirements Document, 1996. 

For further information or technical assistance please contact John Scown on (02) 6226 1433. 

Yours faithfully 

J. T. SCOWN 
Resource Officer, Yass 
for GEOFF FTSHBTJRN 
Regional Director 
MURRTJMBIDGEE REGION 

22 September, 1998 
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-------NSWEPARTMENT OF MINERAL RESOURCES 

Coffey Geosciences Pty, Ltd 	
and Energy House,29-57 Chnstie Street 

P0 Box 152 	
(P.O. Bo. 536), St Leonards, NSW25. Australia 

Fyshwick ACT 26091 	
Phoie(02)99018888 Fax (02) 9901 8777 

DX 3324 St Leonards 

I Attention: MrWWhite 

Our Ref: L9810354 

I 1— 	 Your Ref: C6521/1-Al 

Dear Sir, 

I Envronmenrar rmprste1nrRetuirements for 
Proposed Hard Rock Quarry 

WiIIiamsdale, NSW 

I I refer to your letter of 8th September, 1998 seeking this Department's requirements 
for an environmental impact statement (EIS) to be prepared for the abovementioned 
proposal. 

Hard rock (rhyolite) is not a prescribed mineral under the Mining Act, 1992. 
Therefore, the Department of Mineral Resources has no statutory authority over the 
extraction of this commodity, apart from its role under the Mines Inspection Act, 1901 
(as amended) with respect to safe operation of mines and quarries. 

I 	
The resources which are the subject of this proposal were identified as a potential 
resource in "Construction Material resources of the A.C.T. & Subregion by G.P. 
MacRae: Unpublished Report GS1993/018: Geological Survey of New South Wales. 

I 	Notwithstanding the above, this Department is the principal government authority 
responsible for assessing the State's resources of construction materials and for 
advising State and local government on their planning and management. 

I With regard to the requirements of the Department of Mineral Resources concerning 
issues which should be addressed in environmental impact statements, the following 
are considered essential: 

The amount of material to be extracted and the method or methods used 

I
to determine this amount (e.g. drilling, trenching, geophysical methods). 
Supporting information, summarising this data, including plans and cross-
sections showing locations of drillholes, geology etc, and area proposed for 
extraction should be included. Other relevant supporting data should be 

I appended or referenced. 

Characteristics of the material to be produced. For hard rock aggregate 

I 	
proposals information such as grainsize and mineralogy, nature and extent of 
weathering or alteration, and amount and type of deleterious minerals, if any, 
should be indicated. Details of tests carried out to determine the characteristics 

I
of the material should be appended. 

An assessment of the quality of the material and of its suitability for the 
anticipated range of applications should be provided. 



Anticipated annual production, staging (if any), and life of the operation. 

Alternative sources to the proposal and their availability. 

Transport routes. 

Disposal of waste products and the location and size of stockpiles. 

Assessment of noise, vibration, dust and visual impacts, and proposed 
measures to minimise these impacts. 

Proposed rehabilitation procedures during, and after completion of, 
extraction operations, and proposed final use of site. 

Justification for the proposal in terms of local and, if appropriate, regional 
context. 

If you have any queries on this matter please contact Mr Alan Ferguson of the 
Geological Survey on (02) 9901 8367. 

Yours faithfully, 

QK' 
S.R. Lishmund 
for Director-General 
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The General Manager 
Coffrey Geosciences Pty Ltd 
P0 Box 152 
FyshwicL ACT 2609 

Attention: Mr Denis Byrne 

ZF0081/FKIsn98/23 I 
Our reference: 	C6521/I-AE 
Your reference: 

Dear Sir, 

RE: 	Environmental Impact Statement - Proposed Hard Rock Quarry 
Williamsdale, NSW 

Reference is made to your letter of 8 September 1998 in which you consult with the 
National Parks and Wildlife Service (NPWS) on the features to be incorporate into the 
above proposal. Thank you for the opportunity to comment, in future all correspondence on 
planning issues should be addressed to; 

Environmental Planning Manager 
NPWS 
P0 Box 2115 
Queanbeyan NSW 2620 	 Tel: (02) 6298 9701 Fax: (02) 6299 4281 

The NPWS is responsible for the care, control and management of all areas dedicated as 
national parks, Aboriginal areas, historic sites, nature reserves and game reserves. In 
addition, the NPWS is responsible for the protection of native fauna and native plants 
throughout NSW and with the protection and care of the State's Aboriginal sites and relics. 

The NPWS has an interest in the potential impacts of the proposal on the following: 
areas of native vegetation, 
areas of potential value as habitat for native fauna, and 
areas of archaeological potential. 

	

	 Southern Zone 
6 Rutledge Street 

It is recommended that detailed surveys be undertaken to determine the significance of the Queanbeyan NSW 

site for these features. 	- 	 2620 Australia 
- 	 PO Box 2ll5 

In particular, the matters recommended to be addressed in the Environmental Impact Queanbeyan 2620 

Statement are as follows 	
Fax: (02) 6299 4281 
Tel: (02) 6298 9700 

Mapping of the location and description of all native fauna habitats, vegetation Head Office 
communities and plant species that are within the area to be impacted and which are 43 Bridge Street 
likely to be of local, regional or state conservation significance. 	 Hurstville NSW 
Mapping of the location and description of Aboriginal sites and relics within the area to Australia 
be impacted and identification of any areas of high archaeological potential. 	 P0 Box 1967 

Assessment of the significance of the above attributes. 	 Hurstville 2220 

Prediction of the likely impact of the proposal on the above attributes. 	 Fax: (02) 9585 6555 
Tel: (02) 9585 6444 

Australian-rntide 100% recycled paper 
c. Vmkscope quarrywiIliamsdaIe 



Assessment of measures available to minimise the impact of the proposal on these attributes. 

Flora and Fauna Issues 

As the actual size and scope for the proposed quarry has not yet been defined the following 
comments are based on what the EIS should endeavour to address. The quarry should be examined 
in terms of its potential impacts on the native fauna and flora, including all infrastructure that will 
support the quarry. Therefore, a fauna and flora survey should be included in the EIS. When 
conducting the survey reference should be made to the Giant Burrowing Frog Heleioporus 

australiacus which has recently (1995) been recorded nearby in an area of similar habitat conditions. 
There are other threatened species that have been recorded in the surrounding area, such as koalas, 
tiger quolls and bats. Since it is possible for threatened species to be found in the proposal area, the 
potential impact of the activity should be considered by carrying out an 8 part test of significance. 

When conducting the survey the NPWS would like to note that there are particular times when 
surveying for fauna and flora species is likely to be more effective. Best time to survey for fauna is 
when the weather is warming up, particularly amphibians and bats are best surveyed on mild balmy 
nights just before or after it has rained when there is plenty of insect activity. 

When collecting information on flora and fauna species that might be present, searching through 
literature and reviewing past surveys will provide you with a basis for the EIS. The "Wildlife Atlas 
is a NPWS GIS database which identifies registered site recordings of fauna species in NSW and 
may provide information of use to you in your study. The Atlas is not a definitive database and the 
EIS should encompass other research and surveys that may have been conducted in the area. The 
same can be said of the second database which is the "ROTAP database" of rare or threatened plants. 
Material from these databases is available upon written application and the receipt of the appropriate 
fee. 	Information on this service may be obtained by contacting Data Licensing Officer, 
Geographical Information Systems Division, NPWS, P0 Box 1967, Hurstville NSW 2220 or on 
(02)9585-6684. 

Cultural Heritage 

There are Aboriginal camp sites recorded just south of the Williamsdale area. The topography of the 
suggested proposal area shows undulating peaks and valleys with creek lines and plenty of water. It 
is in these areas that Aboriginal camp sites are located and there is potential for more sites and 
artefacts to be found. Under s.90 of the National Parks and Wildlife Act 1979 it is an offence to 
knowingly disturb, damage or destroy relics, including moving without the prior permission of the 
Director-General of the NPWS. 

For the archaeological inspection NPWS would recommend using the 'Aboriginal Cultural Heritage 

Standards and Guidelines Kit' at a fee of $70.00 when conducting the full survey. This is available 
from the Cultural Heritage Unit, Southern Zone by contacting Jackie Taylor on (02) 6298-9707. 

The third GIS database is the Aboriginal Sites Register. Once again, material from this database is 
available upon written application and the receipt of the appropriate fee. Information on this service 
may be obtained by contacting Aboriginal Sites Registrar, Cultural Heritage Services Division, 
NPWS, P0 Box 1967, Hurstville NSW 2220 or on (02) 9585-6471. 

Management prescriptions 

The EIS needs to examine potential direct and indirect impacts and devise controls to protect against 
detrimental impacts. Some of the controls that are to be implemented in the management plan of the 
quarry and addressed in the EIS are: fire management, erosion and sedimentation, the effects of 
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increasing traffic into the area, increased noise and dust, removal of habitat, and possible 
introduction and spread of pest species. 

Recom mendations 

Issues that need to be addressed in the EIS for the hard rock quarry are; 
The 8 part test of significance for threatened species will need to be included in the flora and 
fauna study. This should include all areas proposed for disturbance including all infrastructure 

that will support the quarry. 

Management Controls that need to be addressed in the EIS are; fire management, erosion and 
sedimentation, the effects of increasing traffic into the area, increased noise and dust, removal of 
habitat, and possible introduction and spread of pest species. 

An archaeological survey needs to be conducted by an appropriately qualified archaeologist or 
Aboriginal representative. 

If you have any questions concerning this matter, please contact Frances Knight, Environmental 
Planning Officer, on (02) 6298 9711. 

YoursjincerY,/?  

Michael Hood 
Manager, Environmental Planning Unit, 
Southern Zone 

c:mkcopequarrywilIiamsdale 
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DEPARTMENT OF TFJE ENVIRONMENT LAND AND PLANNING 
()If\ W,  E.N A U OFFICES 	O NORTHO.. R •\V 	L1LAJaO ALT 

(PO IJ)\ 1i 	CABZBRA ACT 2O1 

ACT Planning Authority 

Conrieil Wagner (NSW) Pty Ltd 
P0 Box 538 
Neutral Bay 
NSW 2089 

Dear Mr Paterson, 

Re: Proposed Oak Vale Quarry, Williamsdaie 
Environmental Impact Statement 

Thank you for your let& dated 9 March, in regard to the proposed quarry site at Oak 
Vale, Williamsdale. 

Whilst the proposed quszry site does not fall within the boundaries of the ACT, it is in 
area adjacent to the border in the south-e&st. There are a few aspects of the oan-v - the  

extraction, treatment and wastes, and transport that we would like cisidered in relation 
to any possible inpaet (direct or in-direct) on the local environment in the ACT. The 

impacts need to be assessed for the various stages of the operation: the cotistruction of the 

quaxxy and acce.ss road; the operation span of the quarry and the heavy traffIc use of the 
acces,sroad andMonaro Highway; and the rehabilitation of the site when quarrying 

ceases. Measures to be taken to mitigate any impacts $hollId be addressed. 

I 	The proposed location is at the headwaters of Jex-rabornberra Creek that feeds the 
Jerrabomberra Wetlands Nature Reserve which, in turn, flows into Lake Burley Griffin. 
An assessment of any cumulative impact on both the wetland and the lake by the quarry 

I 	upstream of these areas should be catried out. Aspects to study are a pcsible alteration to 

fiowlflood regime, siltation, pollution, turbidity and any affects on aquatic invertebrates. 

It is also important that the quarry operation and access road do not alter the 
Jerrabomberra Ck floodplain through erosion and/or siltation thus aIterin the- flow 

regime.  The  proposed access road will intersect with the Mortaro Highway and the transport route 
to Canberra will be along the: Monaro Highway. Traffic impacts such a.s noise, hazards 

and road damage should be considered. 

I 	
Also, any possible problems caused by dust from the operation and tc access road (if 

unsealed); any visual inpact of the quarry or access road; and the :cp<ed prccduces 

for waste removal need to be investigated 
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If you have any queries in relation to any of thtst points, please contact Oa -y Richards 
(telephone 06.207.5661) in the Envirorixrrental Planning and Asse.ssmnt Section. 

Yours sincerely, 

Torriins 'p orge 
April, 1993 
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LEIGHTON CONTRACTORS PTY. LTD. 

QUARRY INVESTIGATION 

CANBERRA, A.C.T. 

REPORT No, S5281/2/3DEC. 1984 

COFFEY 
ffi  D) 2m 
Coffey Er Partners Pty Ltd 
C 	sItj Ercs 
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I 
CTS2292 
23 November 1998 

:Oki 
This is a full reproducflon copy of Coffey and Partners Pty Ltd report: 

S52811213 

Leighton Contractors Pty Ltd 

Quarry lnvesgaon, Canberra, ACT 

December 1984 

It has been produced for Totalcare Industries Ltd foIIong authority given by our oginal dient, 	
I 

Leighton Contractors Pty Ltd by facsimile dated 17 November 1998 (copy attached). 	 i 
I 

I 
For and on behalf of 

j
COFFEY GEOSCIENCES PlY LTD I 

1 
DENIS BYRNE 

I.  
I 
I 
I 

Fyshwick 265 Canberra Avenue 

ACT 2609 Australia 

P0 Box 152 Fythwick 

ACT 2609 Australia 

Telephone +61 2 6280 4732 

Facsimile +61 2 6280 6650 

Coffey GeoscienCes Pty Ltd A0N056 335 516 
EmaIcgeocanb@cOUeyCOm.aU 

I 

1 



LeIfl Ctrtorø 
Pty LAITL$d 
,_O It 	C 467 

5 Que8 Fri 
bom J16 404  

A,1tJ4 
(03) $285800 

Firrie (03) 606C070 

Facsmi1e Cover Sheet 

To: 
	Chris Turner 	 Fax. No.: 	(02) 6280 6650 

CompaflY 
	Coffey Partners tnt. Pty Ltd 	 Date: 	17 Nov 1998 

From 
	John Bartolotta 	 Phone No,: (03) 9228 7707 

Subject: 
	REALEASE DOCUMENTS RE WLLIAMSDALE 

Dear Chris, 

Total Care Industries has 
approached Ian Luck (General Manager, Southern 

Region, Leighton Contractors Pty Ltd) for the purchase of documents relating to 

Oakdale Quarry, WHliamsdale. 

Authority is hereby given for the release of the above mentioned documents. 

Regards 

John Bartolotta 
AdministratiOr ManaaerOJitherfl ReQJon 
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The Manager, 
Leighton Contractors Pty. Ltd., 
30 Botany Street, 
PHILLIP. 	A.C.T. 	2606. 

ATTENTION: 	MR. P. COOPER 

Dear Sir, 

RE: QUARRY INVESTIGATION - CANBERRA, A.C.T. 

We have pleasure in presenting our report on the current status of the 
search for quarry sites in the Canberra region. It is intended to be used 
as a support document for the Oak Vale Quarry - Environmental Impact 
Statement (see our Report S5281/2/1) and summarises the search parameters 
and areas covered during the field evaluation of potential quarry sites. 

This supplements our letter of 20th December, 1983. 

If you have any questions or require further information, please do not 
hesitate to contact the undersigned. 

Yours faithfully, 
COFFEY & PARTNERS PTI. LTD. 

J.P. MacGREGOR 
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I 
I 

1.0 	INTRODUCTION 

Coffey & Partners Pty. Ltd. was commissioned by Leighton Contractors Pty. 
Ltd. to find a suitable site within the Canberra region for the development 
of a hard rock quarry capable of supplying high quality dense natural 
aggregates. 

In late 1983, an office evaluation of the regional geology ranked the 
stratigraphic units in terms of their quarry prospects. The results of 
this study, which did not include the stratigraphy of the Australian 
Capital Territory, were presented in our letter of 20th December, 1983. 

The investigation for a suitable quarry site was subsequently initiated 
based on this listing in conjunction with economic and environmental search 
parameters. 

The non-geologic considerations were established during consultations with 
Leighton Contractors Pty. Ltd. (Mr. P. Cooper), the Yarrowluinla Shire 
Council (Mr. D. Rouse) and the Department of Environment and Planning (Ms. 
L. Gray) whereas the limitations relating specifically to the A.C.T. are 
based on discussions with Leighton Contractors Pty. Ltd. (Mr. P. Cooper), 
the Department of Housing and Construction (Mr. G. Knight), the Department 
of Territories and Local Government (Mr. C. Vachenko) and the National 
Capital Development Commission (Messrs. K. Storey and C. Scott). 

Three potential sites have been examined in some detail with one site (on 
the Oak Vale property) being chosen as the most suitable for quarry 
development. The proposed development and operation of this quarry is the 
subject of an Environmental Impact Statement (see Coffey & Partners Pty. 
Ltd. Report No. S5281/2/1). 

2.0 	GENERAL SEARCH PARAMETERS 

A number of environmental and economic search parameters are common to both 
N.S.W. and the A.C.T. 	These are:- 

the quarry site must be no closer than 1 km to any residence; 

* 	the quarry must be capable of supplying at least 500,000 tonnes 
of high quality concrete aggregate; and 

* 	the visual impact of the quarry must be kept to a minimum. 

In addition to these considerations, guidelines were adopted for the 
comparative evaluation of potential sites. These include:- 

* 	the quarry site should be as close as possible to suitable road 
networks; 

* 	the quarry site should be as close as possible to Canberra; 

* 	the quarry site should have the potential for long-term operation 
and expansion; 

I 
I 
I 
I 
I 
I 
I 
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* 	the topographic situation of the site should be such that quarrying 
activities will result in a self-draining pit; 	rnd 

U 	* 	the potential impact of the quarry operations on the environment 
should be mininjsed. 

In view of the limited number of Murrumbidgee River crossings available to 
heavy traffic, the quarry seach has been restricted to areas east of the 

I
Murrumbidgee River. 

3.0 	AUSTRALIAN CAPITAL TERRITORY 

3.1 	Statutory Siting Constraints 

The development and operation of a quarry within the A.C.T. is affected by 

I three Commonwealth authorities:- 

I 	
* 	the National Capital Development Commission (N.C.D.C.); 

* 	the Department of Housing and Construction (D.H.C.); and 

I
* 	the Department of Territories and Local Government (D.T.L.G.). 

The N.C.D.C. reportedly has no clear policy on quarrying in the A.C.T. and 

I
treats each quarry application on its own merit (K. Storey, pers. comm.). 

The Commission appears to be primarily concerned with the design and siting 

I 	
of a quarry and infrastructure as far as it affects the wider environment. 

The D.H.C. is responsible for formulating the ordinances related to noise, 
air and water discharge standards. 	Although these statutes have yet to be 

I 	enacted, we understand that they will, as far as quarry operations are concerned, be in line with the Clean Air, the Clean Waters and the Noise 
Control Acts of N.S.W. (C. Knight, pers. comm.). 

Any application for the development and operation of a quarry in the A.C.T. 
must be directed through the D.T.L.G. which is responsible for granting and 

I 	
maintaining any lease in the Territory. The D.T.L.G. will reportedly co- 
ordinate evaluation of the proposal and, after consultation with other 
authorities, will nominate conditions for approval of a lease. These 
' 	prescriptions may or may not include assessment of the environmental impact 

of the proposal. If such an assessment is required, it will likely be 
along the lines of a N.S.W. Environmental Impact Statnent (C. Vachenko, 

I 	
pers. comm.). 

3.2 	Environmental Siting Constraints 

I 	The N.C.D.C.'S main Concern for the operation of a quarry relates to minimising its visual impact on the national capital's 'open space' which 
accounts for some 72% of the A.C.T. It appears desirable that where the 

I 	
proposed development is within 'open space' , it is sited such that its 
visual impact is mirilmised. 
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Areas which are reportedly unavailable for development include:- 

* 	declared nature reserves; 

* 	urban areas; and 

* 	any area within sight of the Parliamentary zone. 

Some other areas of particular concern to the N.C.D.C. are:-

the self-draining nature of the quarry pit; 

* 	the quality and quantity of drainage from the quarry if 
it is into the Canberra lakes or main rivers; 

* 	the design and siting of quarry buildings; 

* 	the developer's working plan for progressive restoration of 
the quarry; and 

* 	the developer's operation programme for the quarry 
(e.g. over a 3 or 5 year period). 

3.3 	Areas Investigated 

The constraints listed above effectively preclude quarry development in the 
A.C.T., and as a suitable quarry site had been located in N.S.W. in the 
early stages of the study no site in the A.C.T. has been investigated in 

detail. 

4.0 	NEW SOUTH WALES 

4.1 	Environmental Planning Instrument Zonings 

Search radii of 30km from the proposed Gungahlin development area and 
Tuggerong in the A.C.T. were adopted for the present study. It is noted 
that much of the area beyond the Gungahlin search radius has been covered 
in the investigations for aggregate sources for use on the Hume Highway 
reconstruction projects and the Federal Highway Collector bypass (Canberra 
Job No. C.2942). 

A large part of the search area is within the jurisdiction of the 
Yarrowlumla Shire Council which has issued an environmental planning 
instrument in the form of Interim Order No. 1 (1966). The zoning 
restrictions on the development of quarries contained in the Order are 
shown on Figure 2. 

4.2 	Environmental Considerations 

Extractive Industry in N.S.W. is treated as Designated Development within 
the meaning of Schedule 3 of the Environmental Planning and Assessment 
Regulation, 1980. As such, an Environmental Impact Statement (E.[.S.) must 
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JI 
accompany any development application. 	The content and 	form of an E.I.S. 

JI 
is nominated in the above Regulation which is enforced by the Department of 
Environment and Planning. 

prior to the field work, 	the Department was 	informally consulted regarding 
any emphasis that it might place on features affecting the search area. 
Ms. L. Cray of the Department advised that it was policy to object to any 
development where the proposed development encroached upon the visual 

jI 
catchment of a highway. 

Sensitive geographic areas suggested by Ms. Gray as likely to attract close 

I
scrutiny of any development proposal include:- 

* 	the escarpment of the Lake George Fault; 	and 

1 1 * 	the Murrumbidgee River. 

The search therefore, was generally restricted to areas which are:- 

* 	not in view of a highway; 

* 	
not in view of a urban development; 

* 	not in view of a rural subdivision area 

I (e.g. Burra Valley and Mac's Reef); 	and 

* 	not associated with the Lake George Fault or 
Murrumbidgee River. 

4.3 	Areas Investigated 

1 4.3.1 	Royalla Prospect 

In late 1983, Mr. V. Drew of 	'Black Flat' 	Michelago, approached Coffey & , 

I Partners Pty. Ltd. to assess the aggregate suitability of rock underlying 
part of his property located some 4 km north of Williamsdale, N.S.W. (see 
Figure 3). 	With the concurrence of Mr. Drew, Leighton Contractors Pty. 
Ltd. were contacted to fund such a study. 

Coffey & Partners Pty. Ltd. were subsequently commissioned by Leighton 
Contractors Pty. Ltd. 	to assess the quarry potential of the site which was I informally named the Royalla Prospect by virtue of its proximity to the 
Royalla railway siding some 2 km north. 

The rock cropping out over the site comprises medium grained porphyritic 
dacitic tuff which has a well developed foliation striking generally 005 
to 0200  and dipping about 80

0 
 to the east. 	It is assigned to the mid- 

I Silurian Colinton Volcanics, which consist 	of 	tuff, 	crystal tuff and dacite 
with shale, 	sandstone and limestone 	lenses. 

I 	In 1974 the southern part of the prospect had been investigated and assessed as containing a 'rock type suitable for the production of high 
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quality crushed rock aggregate'. Qualifying comments, however, related to 
the unfavourable results of the particle shape and potential reactivity 
determinations (see Coffey & Partners Pty. Ltd. Report No. S5281). 

Field inspection of the site on 15th December, 1983 revealed that the well 
developed foliation is found throughout the area and, furthermore, that 
numerous fault and shear zones may cross the area. These observations 
initiated the current regional study by which Leighton Contractors Pty. 
Ltd. sought assurance that the Royalla prospect was the optimum quarry site 
for their regional use. 

Following the discovery and sampling of the Oak Vale prospect, some two km 
to the south east, rock from the central and northern parts of the Royalla 
prospect were sampled for trial crushing and laboratory testing (see Figure 
4). 

Two drill sites were selected on the basis of available access and each was 
drilled with a track mounted Gardner—Denver 3100 'Airtrak' rotary— 
percussion rig on 6th March, 1984. 	Six holes, each 3m deep, were drilled 
at each site. All were inclined between 500  and 70 from the horizontal 
and were arranged in opposing pairs. 

The two sites were blasted with ANFO and nitroglycerine on 6th March, 1984. 
The resultant blast products were generally irregular in shape and ranged 
from metre sized blocks to fine gravels. Many of the gravel and cobble 
sized fragments exhibited marked flakiness in shape (see photographs 1 to 
6, Appendix A). The rock type in each site appeared to be the same as that 
sampled in 1974. 

From each site approximately 70 kg of 100mm size rock fragments were 
collected for crushing and testing. The two samples were crushed in the 
BMI Laboratory, Sydney, but no tests were undertaken on the aggregate as 
the Oak Vale prospect was assessed to be a more favourable site for the 
development and operation of a hard rock quarry. 

The factors affecting this assessment include:— 

* 	the Royalla site is within sight of the Monaro Highway and the 
planned highway realignment whereas the Oak Vale site is not (see 
photograph 7, Appendix A; and Figure 3); 

* 	additional screening of the Royalla site would be unlikely to reduce 
its visual impact; and 

* 	the rock occurring over the Oak Vale prospect, on visual inspection 
appears to be of higher quality than that found on the Royalla 
prospect. 

* 	the rock from the present Royalla appears to have similar 
engineering properties to the area previously examined (see S5281). 

7. 
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I 
1 	4.3.2 Oak Vale Prospect 
I 	

The Oak Vale prospect was identified on 17th January, 1984, during 
reconnaissance geological mapping. 	It is located wholly within the Oak 

Vale property, some 16 km south of Tuggeranong, Canberra, and comprises two 

I 	
adjacent north-south trending ridges. The western of the two ridges was 
selected by Leighton Contractors Pty. Ltd. as the preferred quarry site on 

the basis of topography and access. 

I 	The ridges contain significant extractable volumes of medium grained porphyritic dacite which, on the basis of laboratory test results and 
qualitative assessment of the drill cores, appears to be suitable for use 

I 	as high quality concrete aggregate (see Coffey & Partners Pty. Ltd. Report No. S5281/2/2). 	Deformation of the rock is markedly less than in the 

dacitic tuff of the Royalla prospect. 

The site was selected using the following criteria:- 

* 	the distribution of the most suitable undifferentiated porphyry unit 

I (see our letter of 20th December, 1983); 

I 	
* 	the visual catchment of the Monaro Highway; 

* 	the 1 km limit to any residence; 

I * 	the visual catchment of the Burra Valley rural subdivision; 

* 	the environmental planning instrument zonings; and 

I * 	the proximity to a suitable road network (viz, the Monaro Highway 
and Williamsdale Road). 

I Figure 3 shows that the site of the Oak Vale prospect is as close to 
Canberra as the Monaro Highway's visual catchment permits. The topographic 
situation and the geological setting produce a favourable site for a quarry 

I operation with reserves in excess of 500,000 tonnes. 

I 	
4.3.3 Federal Highway - Sutton Prospect 

This prospect is located close to the Federal Highway some 3.9 km east off 
the Sutton Road intersection (see Figure 2). Unlike the two prospects 

I 	described above, which comprise volcanic rock of Silurian age, this prospect is within older, more highly deformed Ordovician sediments and 

metasediments. 

I Although this stratigraphic unit had been assessed as 'unprospective' in 
the initial study, detailed assessments of the area were commissioned by 

' 	Leighton Contractors Pty. Ltd. under a share arrangement with Mr. C. 
Schmidt who reportedly had first option on the area. The field 
investigations included numerous field traverses, nine rotary-percussion 
boreholes and two costeans (Canberra Job No. C2977, see letters of 22nd 
March and 7th May, 1984). 
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I 

Although extremely high strength rock occurs over the prospect, 	it 	is 
interbedded with less durable rock and does not crop out 	in significant 
thicknesses. 	The lack of uniformity in conjunction with the apparent 
structural complexity of the Ordovician sediments and metasedinents has 
confirmed the initial 'unprospective' 	evaluation and led to the 
recommendation that no further work be carried out at this 	site. 

4.3.4 	Other Areas 

The assessed prospectivity of the regional stratigraphy is given in Tables I 1 and 2 and is shown in Figure 5. 	For the purpose of this exercise, 
prospectivity has been ranked in four categories corresponding to the 
following:- 

* 	Category 1: 	Most prospective; 

* 	Category 2: 	Prospective; 

* 	Category 3: 	Prospective, 	but not as prospective as Category 2; 	and 

* 	Category 4: 	Unprospective. 

A general relation between rock type and potential is:- I 
* 	Category 1: 	Volcanic rocks; 

* Category 2: 	Predominantly volcanic rocks with some 
sedimentary rocks; 

* 	Category 3: 	Predominantly sedimentary rocks with some 
volcanic rocks; 	and 

* 	Category 4: 	Sedimentary and intrusive granitoid rocks. 

As can be seen from Figure 5, 	the 'most prospective' units occur in the 
northwest, centre and south of the search area along with 'prospective' 
stratigraphic units assigned to Categories 2 and 3. 	'Unprospec'cive' 
sediments generally occupy the eastern half of the region. 

Reconnaissance of these areas was limited 	to road traverses in order to 
assess the environmental suitability of potential quarry sites. 	This 
reconnaissance did not identify an acceptable quarry location. I 
The following comments relate to the northwestern area:- 

* 	the 	'most prospective' 	Douro Volcanics 	(Smd) are, when compared to 
the Oak Vale Prospect, 	unfavourably sited with respect to suitable 
road networks; 

* the tourist feature of 	the Ginninderra Falls occurs within the 'most 
prospective' 	undifferentiated Porphyry 	(Sp); 	and 
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TABLE I 

CANBERRA_1:250,000 GEOLOGICAL SERIES SHEET 

Unit l Age 	fnitame Rock Types 	 Category 
Symbol 

Qa Quaternarv Soil, 	clay, 	silt, 	sand, 	gravel 	 4 

Cza Tertiary Gravel, 	sand, 	clay, 	lignite, 	silcrete 	 4 

gbu 	i 	Silurian/ 	Urialla 	Granite Biotite 	granite 	 4 
Devonian 

gbdSilurian/ 	Greenwood Granite Blotite 	granite 
Devonian 

gbs Silurian/ 	Sutton Granite Biotite 	granite 6 
Devonian 

g Silurjafr/ Granite 4 
Devonian 

Sp Silurian Porphyry 

Sv Silurian Mainly acid volcanics 2 

Sud Late Deakin Volcanics Rhyodacite, 	rhyolite, dacitic and rhyodacitic 2 
Silurian tuff, 	tuff, minor agglomerate, 	ashstone, 

tuffaceous sandstone, shale 

Sug Late Glenesk Acid volcanics, volcanic breccia, slate 2 
Silurian Formation 

Suf Late Captan's Flat Interbedded slate and lithic tuff, 	thin basalt 3 
Silurian Formation and dacite, 	sandstone 

Suw Late Carwoola Beds Siltstone, shale, 	argillaceous sandstone 4 
Silurian 

(Sac) Middle Copper Creek Siltstone, 	graphitic slate, 	tuff, limestone 3 
Silurian Shale and lenses, quartzite 

Rutledge 
Quartzite 

Smo Middle Colinton Tuff, 	crystal 	tuff, 	dacite, 	shale, 	sandstone, J 	2 
Silurian Volcanics limestone lenses 

 

Saw Middle Ilalker Volcanics Dacite, 	rhyodacite, 	rhyolite, calcareous shale, 2 
Silurian limestone, sandstone 

Srnh Middle Hawkins Dacite, dacitic crystal tuff 	agglomerate, quartz  2 
Silurian Volcanics andesite, minor shale, 	tuff 

Sma Middle Ainslie Dacite, agglomerate, quartz andésite, minor 2 
Silurian Volcanics andesite, rhyolite, 	tuff, shale 

Say Middle Glen Bower Beds Thin bedded sandstone, slate, 	thin limestone 4 
Silurian 

Sad Middle Douro Volcanics Coarse tuff, 	quartz porphry 
Silurian 

Sac Middle Canberra Siltstone, mudstone, 	limestone, 	slaty shale, minor 3 
Silurian Formation argillaceous and tuffaceous sandstone, ashstone, 

quartz andesite, 	tuff, 	dacite, calcareous sand- 
stone 

Sla Early Murrumbateman Slate, 	interbeda of quartz sandstone 4 
Silurian Creek Formation 

S Silurian Sediments and volcanics 3 

Os Ordovician Creywacke, 	sandstone, 	slate, 	chert, 	limestone, 4 
quartzite 

Cup Late Picaree Greywacke, 	slate, 	carbonaceous slate, 	sandstone, 4 
Ordovician Formation siltstone, 	chert 

Cap 	Middle to Pittman Quartz sandstone, 	feldapathic sandstone, 	greyvacke 4 
Late Formation micaceous 	siltatone and shale, 	radiolarian chert, 
Ordovician phyllite 

I 
D 
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I 
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TABLE 2 

GOULBUR1T 1:250,000 GEOLOGICAL SERIES SHEET 

Unit Age Unit Name Rock Types Category 

Qa Quarternary Sand, clay, gravel 4 

Cza Tertiary Gravel, 	sand, 	clay, 	claystone, 4 
sandstone 

Smd Middle Douro Volcanics Dacite, 	andesite, coarse and 2 
Silurian fine crystal tuff, 	tuff- 

aceous sandstone, shale, 
limestone 

Os Ordovician Silty sandstone, micaceous 4 
siltstone, phyllite, shale, 
slate, quartzite, minor 
porphyry 
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CI 
I * 	the potential for establishing a quarry site which complies with the 

environmental siting guidelines is limited by the cleared and 
undulating nature of the countryside. In conjunction with the 

I 	density of residential development this commonly adversely effects 
the visual amenity of the area. 

I 	In the central area the quarry potential appears to be affected by poor visual amenity and the following considerations:- 

I 	
* 	

the proximity to the proposed Cungahlin development area in the 
A.C.T. introduces the possibility of future impositions of 1 km 
residential zone restrictions which would limit the operations of a 

I
quarry; and 

* 	
the 'most prospective', and 'prospective', Ainslie Volcanics (Sma) 
reportedly contain significant quantities of pyrite and metamorphic 

I 	textures that may be detrimental to the aggregate suitability of the 
rocks. 

I 	The southern area has effectively been covered in the sections on the Royalla and Oak Vale Prospects whereas the comments relating to the 
'unprospective' sediments and metasediments of the Federal Highway-sutton 

I 	Prospect can, in general, be applied to the 'unprospective' eastern half of the search area. 

Intrusive granitoid rocks have been included 

I 	study for the following as Category 4 units of this 
reasons:- 

* 	the nature and depth of the weathered 

I deep with slightly weathered to fresh 
zone is characteristically 
corestones commonly being 

distributed throughout; 	and 

I 	* 	the durability of the medium and coarse grained granitoid rocks is 
generally either too low for use as concrete aggregate or is 
inferior to that of volcanic rocks. 

The presence of significant proportions of poor quality material within the 
rock mass indicates that quarrying granitoid rocks for use as concrete 
aggregate is unlikely to be cost effective. 

I 
I 

COFFEY & PARTNERS PTY. LTD. 
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PHOTOGRAPH 2 

ROYALLA PROSPECT. SAMPLE SITE A. After blasting 
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PHOTOGRAPH 6 

ROYALLA PROSPECT. SAMPLE SITE B. Close-up of blast 
rubble 
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1. 	INTRODUCTION 

At the request of Mr. Phil Cooper of Leighton 

Contractors Pty.Ltd., Coffey & Partners Pty.Ltd. 

has investigated the potential reserves of the 

proposed aggregate quarry site at Oak Vale, north-

west of Williamsdale, N.S.W. 

The investigation has included examination of 

the quality and quantity of material available 

in the deposit. This report presents the 

detailed results of the field and laboratory 

investigations together with our assessment of 

the potential of the deposit. 
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2. 	LOCATION AND BACKGROUND 

I 
I 	

The Oak Vale quarry site is located within portions 

103, 122, 123 and 194 of the Oak Vale property, 

some 16 km south of Tuggeranong, Canberra, A.C.T. 

I Although located in N.S.W., access to the site 

is from the Monaro Highway at Williamsdale, within 

I the A.C.T. (see Figure 1) 

I The general location of the proposed quarry site 

was established during reconnaissance geological 

I mapping by Coffey & Partners Pty.Ltd. 	In this 

area, two adjacent north-south trending ridges 

appear to contain high strength uniform rock 

I with potential for development of a hard rock 

quarry. 	This potential was assessed in terms 

I of rock-type, geological structure, 	topographic 

situation and distance from the nearest residence. 

The western of the two ridges was selected by 

1 Leighton Contractors Pty.Ltd. as the preferred 

site on the basis of topography and access. 

I The current study has involved the investigation 

of the general rock quality underlying the ridge 

1 by bulk sampling at four locations and the detailed 

examination of 1 hectare tentatively selected by 

I 
Leighton Contractors Pty.Ltd. 	as the site for 

initial quarry development. 

L 



I 

• 

000 

-- 	 I 
1'  

II 	
I 

'0 

\/ 	 I  

/ 

0
co / 

	

IcLond 	
I 

/ 
,, l OAKVA1E  

, 	 jUARRY SITE 	 I 
k Va1 

— 

WIL I MSDAN 
-'* 

	

	 ) 

mgrOV WILLIAMS 

	

Ho!e' 	Briar1a 
AL 	.0 

) 0 fI 
149°00' 

o 

\ 
(.CANB 

\ 	

/QBN I I 

35 o 3 

WILLIAMSOAL 

c 

	

LOCATION MAP 	
DMICHELAO. 

r 	- 	 0 10 IN( 
I 	I 

Coffey & Partners Pty Ltd cons'rc 

drawn H.E.H. LEIGHTON CONTRACTORS PTY LTD 
	

cam
Ffly 	

drawingno: 

I 	R 	1 atvov'd G.KS. GEOLOGICAL INVESTIGATION OF FGUE 

date 	 9584 THE OAKVALE QUARRY SITE, 
 WILLIAMSDALE. N.S.W. 	 job 



I 
Pace 3 

1 
I 
	

S.5281/2/2 - February 1985. 

I 
I 	

3 	 REGIONAL GEOLOGY 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

The quarry site lies on the western side of a 

belt of undifferentiated porphyritic rocks believed 

to be of Silurian age. Foliated volcanics and 

metasedimentS of the mid-Silurian Colinton Volcanics 

bound the western, northern and southern edges 

of this 30 km long porphyry unit. Older sediments 

and metasediments of Ordovician age occur to 

the east along with some Silurian sediments and 

volcanics belonging to the Canberra Formation 

(see Figure 2) . All of these rocks have been 

deformed with the older rocks being intensely 

folded and faulted. 
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4. 	SITE INVESTIGATION 

4.1 BULK SANPLING 

Li 
Four sites were selected to obtain bulk samples 

for trial crushing and laboratory testing (see 

Figure 3) . The sites were selected following 

examination of outcrops based on range of 

materials with Site 1 the apparently highest 

quality and Site 4 the lowest quality (see 

photographs 1 to 4, Appendix A) 

Each site was drilled with a track-mounted Gardner-

Denver 3100 tAirtrak rotary-percussion rig on 

1st March, 1984, and blasted with ANFO and nitro-

glycerine on 2nd March, 1984. 

The number of holes per site ranged from four 

to six and were inclined between 50° and 70° from 

the horizontal and arranged in opposing pairs. 

The resultant blast products ranged from metre 

sized blocks to fine gravels. The defect 

spacings appeared to be the controlling factors 

for block size and geometry. 

I 	
From each site, approximately 70 kg of 100 mm 

size rock fragments were collected for crushing 

and testing. 

The rock tyoe in each site appeared to be the 

I 	same. 

I 
I 
I 
El 
n 

I 
I 
I 
I 
I 
I 
I 
I 
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I 
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I 

4.2 GEOLOGICAL MAPPING 

I 	Following the sampling programme, an area of 

1 hectare round Site 1 was geologicallY mapped 

I 	
at a scale of 1:200 based on a 25m grid pegged 

c by surveyors from Leighton Contrators Pty.Ltd. 

Drawings S.5281/2/2-1 and S.528112/2-2 show the 

I 	
location of rock outcrops, their geometry and 

defect spacings. 

I 
4.3 DRILLING 

I 
I 

Be- 	10th April and 24th May, 1984, four cored 

diamond boreholeS (B.H.1 to B.H.4) were drilled 

' 	 at the quarry site as shown on Drawings S.5281/2/21 

and S.5281/2122. 

Borehole B.H.1 was drilled to 21.00 m with a 

truck-mounted Pioneer P160L rotary rig using a 

3 m triple tube and a 3 m double barrel. The 

remainder of B.H.1 and the other holes were drilled 

with a truck-mounted Longyear 34 rig using a 

3 m TNW double barrel. 

Almost i00% recovery was obtained in a total 

of 114.20 m of 'H' size drilling. The logs of 

B.H.1 to B.H.4 are included in Appendix B. 

I 
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4.4 TEST PITTING 

Six test pits (T.P.1 to T.P.6) were sunk on 10th 

May, 1984, with a John Deere 400 backhoe to determine 

soil type and depths in areas of the quarry site 

with no outcrop (see Drawings S.5281/2/2-1 and 

S.5281/2/2-2) 

The logs of these pits are included in Appendix B. 

4.5 PHOTOINTERPRETATION 

In Figure 4 linear features near the quarry site 

which are apparent on aerial photographs are 

located. These features may indicate zones of 

strongly foliated or weak rock. 

4.6 LABORATORY TESTING 

4.6.1 AGGREGATE 

Samples of 70 kg of 100 mm size rock were collected 

at each of the four sample sites and were forwarded 

to Coomo Mining and Construction Equipment Pty.Ltd. 

for separate crushing by a no. 1 Kumbee impact 

crusher. 
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The crushed sample grading from each of the sample 

sites was, however, not representative of the 

grading likely to result from full scale crushing 

operations. 

In order to ensure adequate sample quantities 

in the -19.0 mm +13.2 mm and -13.2 mm +9.5 mm 

size fractions, samples from site no's. 1 and 

3 were combined for laboratory analysis. The 

grading, bulk density and water absorption of 

the coarse aggregate, 10% fines wet/dry variation, 

the Los Angeles 'B' value and sodium sulphate 

soundness were determined in the Sydney laboratory 

of Coffey & Partners Pty.Ltd. The test results 

are given in Appendix C. 

4.6.2 PETROGRAPHIC DESCRIPTION 

A hand specimen from the blast rubble of sample 

site no. 1 was examined petrographically by 

Mr. G.E. Halford of the Geology Department, 

Australian National University. The petrographic 

description is included in Appendix C. 
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I 

5. 	RESULTS 

5.1 GEOLOGY 

Rock crops out over approximately one third of 

the surveyed area with half of the outcrops having 

relief greater than 150 mm. The western and 

south-eastern flanks of the quarry site are 

relatively devoid of surface rock and the more 

massive rock exposures occur to the west of the 

ridgeline. 

Drawing S.5281/2/2-1 shows the distribution and 

surface expression of this surficial rock. 

Defects are usually planar rough, or subordinate 

undulose rough, joints. Defect spacings of 100 mm 

to 300 mm or less are commonly associated with 

elongate outcrops and weak to moderate foliations 

over the eastern slopes of the quarry area. 

The orientation of these features is 030 0  to 

040°. A contour plot of poles to the 318 joints 

measured shows a north-easterly orientation for 

the preferred joint direction. There is a weaker 

joint set around 3450 (see Figure 5) 

I 	
As the photolineameflts identified in Figure 4 

are also oriented in these directions the major 

and minor structural features are related. 

I 
1 
H 

E 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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In the drill core the presence of calcite and 

quartz veneered defects cut by zeolite and minor 

calcite veneered joints indicate several periods 

of joint formation. These defects occur in zones 

ranging in apparent thickness from about 1 in 

to 3 m. SlickenSides are also associated with 

some of these features. 

Shear zones in all four boreholes are steeply dipping 

and appear to be related to the zones of zeolite 

I veneered fractures. 	In borehole B.H.2 between 

18.5 m and 20.0 m, 	a quartz infilled crushed 

I zone contains relatively well developed epidote 

crystals. 	On 	either side of this zone, feldspar 

I phenocrysts are commonly kaolinised and altered 

to zeolite and minor amounts of fine pyrite is 

I associated with thin veins of fluor-apatite, 

calcite, quartz and epidote. 

I Apart from the shear zones (which represent less 

I 	
than 10% of the core recovered) the core from all 

four boreholes is of very high to extremely high 

I 	
strength with most defects tight. During drilling, 

core was commonly unfractured and had to be broken 

I 	
during boxing. The RQD (rock quality designation) 

values for fresh rock core are above 97%. 

Examination under the microscope indicates that 

I 	
the rock is a dacite with porphyritic texture 

(AppendiX C) . This is apparent also in hand 

specimen. The soil cover over the quarry site 

I generally comprises 

I 
1 
I 
I 
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* 	leached slopewash soils of 
moist, medium dense, clayey-
silty sand of low plasticity, 
to depths ranging from 0.15 m 
to 0.5 m, underlain by 

* 	slopewash soils of moist, 
stiff, sandy clay of low and 
low to medium plasticity, to 
depths of 0.5 to 1.5 rn, 
overlying 

* 	extremely to highly weathered 
dacite of extremely low to 
low strength. 

The drilling indicates that fresh rock occurs 

within 4 m of the natural surface. 

Several damp areas reflect seepage from joints 

through the leached and slopewash soils at the 

soil/rock interface. 

5.2 ROCK QUALITY 

The laboratory test results and the petrographic 

analysis on samples selected during geological 

mapping as representative of the site indicates 

that the rock is suited for all types of aggregate 

requirements (Appendix C) 

The following comments relate to its suitability 

as concrete aggregate as specified in the Australian 

Standard Specification for Dense Natural Aggregates 

for Concrete (A.S. 1465-1974 ) 

I 
I 
I 
I 
I 
I 
I 
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I 
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* 	BULK DENSITY: 

I The bulk density of the coarse 
fraction is 2680 kg/rn 3  which 

I 	
is above the minimum specific- 
ation of 2300 kg/rn 3  (as 
expressed on a dry basis) 

I
* UNIT MASS: 

The test results of 1760 kg/rn3  
is well above the specified 

I limit of not less than 1200 kg/rn3 . 

* 	WATER ABSORPTION: 

I The laboratory water absorption 
determination of 0.8% for the 

I 
coarse aggregate is below the 
5% limit for site placed 
concrete and the 2½% limit for 
precast concrete. 

I 75 * 	MATERIAL FINER THAN 	urn: 

The crushing did not produce a 

I significant quantity of 
material finer than 75 urn. 

I * DELETERIOUS MATERIALS: 

Secondary minerals chlorite, 
epidote and kaolin, noted in 

I the petrographic analysis, are 
not presented in sufficient 
quantities to detrimentally 

I affect the aggregate quality. 
Although veins of quartz, and 
quartz, 	epidote and minor zeolite 
have been observed in outcrops 

I and drill core, 	they are unlikely 
to affect material quality. 	The 
pyrite in the dacite is present 

I in amounts estimated to be less 
than 1% and, 	on the basis of the 

I 
lack of reaction of the pyrite 
with lime water, 	appears to be 
of the non-reactive type. 	Friable 
particles, 	light 	particles, 

I material finer 	than 	2im, 	orcjaiic 
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I 
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I 

impurities and alkali-reactive 
materials are unlikely to be 
present in significant quantities. 

* 	RESISTANCE OF ABRASION: 

The Los Angeles Abrasion value 
(B grading) of 14% is well under 
the maximum limit of 30%. 

* 	AGGREGATE CRUSHING VALUE: 

This has not been determined 
but is assessed at about 15% 
to 20% which is within the 
specified limit of 25%. 

* 	10% FINES VALUE: 

The laboratory measured dry 
strength of 327 kN for the 
aggregate is well above the 
nominated minimum strength of 
50 kN. Similarly, the wet/dry 
strength variation of 23% as 
defined in the Australian 
Standard Methods for Sampling 
and Testing Aggregate (A.S. 
1141-1974, 1980) is acceptable 
for concrete aggregate. 

* 	PARTICLE SHAPE: 

Based on observation, the 
percentage of misshapen 
particles is anticipated to be 
favourable for quality concrete 
aggregate. The possible effect 
of the zones of rock having 
weak to moderate foliation on 
the shape of the particles is 
expected to be minimal. 

* 	GRADING: 

The grading produced by a 
small crusher is not represent-
ative of full scale conditions. 
It is considered that suitable 
gradings would be produced by 
the correct selection of 
crushing equipment. 
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5.3 RESERVE ESTIMATION 

Based on an area of 1 ha and with exploration 

taken to a depth of 30 m, the confirmed reserves 

of fresh rock are estimated at 700 000 tonnes. 

Indicated reserves available by extraction from 

northern half of the ridge above the valley floor 

are estimated to be 9 000 000 tonnes. 
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5.5281/2/2 - February 1985. 	 I 
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6. 	CONCLUSIONS 

I 
Present surface and subsurface data indicate that 

significant extractable volumes of a uniform, durable, 

extremely high strength dacitic rock occur at 

the Oak Vale quarry site and adjacent ridge. 

The rock quality appears to be suitable for all 	 I 
concrete requirements. 

I 
Structural features, such as shear zones, tend 

to be aligned around 0351  and 3450• These features 

should be considered during detailed planning 

of the quarry operations. 	 I 

COFFEY & PARTNERS PTY. LTD. 
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RESULTS OF FIELD INVESTIGATIONS 	
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Explanation 

Sheet 

1 	
Coffey & Partneis Ply Ltd 

COFFEY I descriptive terms 	 COMI 
soil and rock 

SOIL DESCRIPTIONS 

Classification of Material .uasd o- 	ciCiass,f,caiion System refer SAA Site lnvesticatc,' Ccs AS 1 726-1975 Add 

No 1 Table Dll. 

Moisture Condition based on appearance of soil 

dry 	Looks and feels dry. cOhesive soils usually hard, powdery or friable, granular soils ur, freiy through hands 

moist 	Soil feels cool, darkened in colour, cohesive soils usually weakened by moisture. crar,.il5r soils tend to cohere, but 

one gets no free water on hands on remoulding 

wet 	Soil feels cool, darkened in colour: cohesive soils weakened, rtr5riulir soils ter,c to conere, free water collects on 

hands when remoulding 

Consistency based on unconfined compressive strength IOu) (generally estimated or measured by hand penetrometer). 

term 

Qu kPa 	 25 	50 	100 	200 	400 

If soil crumbles on test without meaningful result, it is described as friable. 

Density Index 	 generally estimated or based on penetronheter resuitsl. 

term 	 Ivery loose 	loose 	 medium dense 	 dense 	very dense 

density index I o % 	
35 	 65 	 85 

ROCK DESCRIPTIONS 

Weathering based on visual assessment 

term criterion 

Fresh Rock substance unaffected by weathering. 

Slightly Weathered: Rock substance affected by weathering to the extent that partial staining or partial 
discolouration of the rock substance usually by limonite has taken place. The colour 

and texture of the fresh rock is recognisable; 	strength properties are essentially those 

of the fresh rock substance. 

Moderately Weathered: Rock substance affected by weathering to the extent that staining extends throughout 
whole of the rock substance and the original colour of the fresh rock is no longer recog' 

nis-able. 

Highly Weathered Rock substance affected by weathering to the extent that limonite staining or bleaching 
affects the whole of the rock substance and signs of chemical or physical decomposition 

of individual minerals are usually evident. 	Porosity and strength may be increased or 

decreased when compared to the fresh rock substance, usually as a result of the leaching 

or deposition of iron. 	The colour and strength of the original fresh rock substance is 

no longer recognisable. 

Extremely Weathered 
Rock substance affected by weathering to the extent that the rock exhibits soil properties. 

Unified Classification System, 
i.e 	it can be remoulded and can be classified according to the 
but the texture of the original rock is still evident. 

Strength based on point load strength index, corrected to 50 mm diameter Is(50( (refer I.S.R.M.. Commission on Standardisation 
of Laboratory and Field Tests, Suggested Methods for Determining the Uniaxial Compressive Strength of Rock Materials and the 
Point Load Strength Index, Committee on Laboratory Tests Document No. 1). (Generally estma:d x indcates test result). 

classification 

Is (50) MPa 	 0.03 	 0.1 	 0.3 	 1 	 a 	 10 

Defect Spacing measured at right angles to planes of defects of same set. 

classificaflon 	 ceJ very v de"Jrern&y"'1 

Defect description uses terms contained on AS1 726 table D2 to describe nature of deect lfa v it joint. crushed zone, clay 

seam (etc.) and character (roughness, extent, coating etc.). 
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Coffey & Partners Pty. Ltd. 	

cof f ly 
	

Explanation 

I 
graphic symbols 
	 Sheet 2 

soil and rock 

SO L Eli 
Asphaltic Concrete or Hotmix 

Concrete 

Topsoil 

Fill 

Peat, Organic Clays and Silts (Pt, OL, OH) 

Clay (CL. CH) 

Silt (ML. MH) 

Sandy Clay (CL, CH) 

Silty Clay )CL,CH) 

_____ Gravelly Clay (CL. OH 

____ 
Sandy Silt )MLi 

I 
Clayey Sanc (SC) 

.1 Silty Sand (SM 

Sand )SP SW; 

Clayey Grave! (GC 

S:lty Gravel (GM) 

.'. i3rave 	GP. GW) 

co 

ROCK - I 
Claystone (massive) Limestone ' Schist 

Siltstone (massive) Coa: Gneiss I 
Shale (laminated) Doierite. Basalt Quartzite 

i''' 	\ i) 
4 _ 

Sandstone (undifferentiated : 	V \' 
v v ' 

Tuf i Talus 

Sandstone, fine grained p 	pi Parry Alluvium 
p 

Sandstone, coarse grained Granite 

..::.: Conglomerate ++++i Peqmatit€- 

SEAMS 

Seam >0,1 m thick 
(on a scale 1 :50! 

Seam 0.01 rn to 0.1 mt 
(on a scale 1 :50; 

INCLUSIONS (SecaI p:oses onll 

Rock Fragments i')t 	Grave 	..;2 5 1 
- Swamp 

Srae Brvc 	•n 

Water Level 

Surfaces Known Boundary - - Probable Boundary Possible BCUWI' 

I 
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engineering log - 	
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cored borehole 	 I 
SYDNEY S5281/2 
10.3.84 

 
LEIGHTON CONTPCTORS PTY. 	LTD. 

OAK VALE QUARRY SITE ASSESSMENT OF RESERVE 	 ARC 
project 

borehole iocon 	43E; 	30N 	OF 	THE 	SURVEYED 	GRID 	 log chi-r:ked 	JI. 

doll model and mountng.ç 
	

3°UCK 
 90 

deg 	 R L srlao 	
ESI. 	m 	 I 

barrel type and length. 3mTT/ 3mTNW 	fIrii1.Jhearrrg 	- deg 	 datum 
lEiiiii 

drilling information rock substance 	 — 

-v substance description 
sret defect description 

depth - rock type 	grain characteristics, ETITI 	 thickness, 	type. 	ilcliridlIOrl 

metres cotour 	structure, minor components a 0 	planarity. roughness. coaling. 

- 

J>.JS> particular 	 gene 

0.2 NO CORE 0.28m ____  

>orphyritic DACITE, 85° Defects includ 
H - - ' edium grained, grey- Fr - :: 	Ilanar, 	rough, 

uS 	iron. stained 
p ;reen. —80° joints, dipping - - 

2 
: as shown. - 

9 0° & 30°  
: 35°  30°  - 

HW ] 
550 

J MW -, 25 	Slickensided - 4 
- ft .. . 750 	 - 

- SW1  . 	. • Fr c° 

• 549 r..R 
• 

_____________ .-::l o 
5 '-5--I- 

'T' 
= 

NO CORE O.08m 	 Fr - 

• . 
0 

30 

8 

60°  - - 	a Anastomosing 

- -' 	dote vonecred 

. - 	veinl c t-  s - 
10 	- 

0.. 
60 	-co 1 i te 	vener 	c 

- I 

I- 

= 

I 

4 
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engineering log - 
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###4 ---I - 

corea [JOE tI IUIt 	 SY1)NE1 S5281/2 	- I 
LEIGHTON C0NTCTORS 	PTY. 	LTD. 	

n- 	 10.3.84 

3 	5.84 
OAK VALE QUARRY SITE ASSESSMENT OF RESERVE 	 A R C projeci 
4 3E; 	30N OF THE SURVEYED GRID 	 loq cr 	-i 	JPM borehole location 

drill model nod mounting PIONEER 	P1 60L 90 	deg 	 P L 	ç 	ESL 
3 	RUCK TRUCK, LONG YEAR 

barrel type aid length 	3mTT/ 3mTNW 	
fluid 

WATER 
 beat mg 	- 	deg 	 datum 

drilling information rock substance rock rn-ass defects 

substance description ! srei tt :Ce;rg 	defect description 

depth ..j mock 	typel 	graiti characteristics. 
ME 

mm 	thickness, type. induration. 

t metres colour 	struCture. Enrurur componen5s o2 	
plariarity. roughness. coating. 

E u 'x>i particular 	 general 

T orphyritic DACITE, 	Fr 
H  

- 
iedium grained, grey- 

- ;reefl. - 

• 18— -. 80
0 

 

z 

x 	x 

- 	- 
=80°  slickensided 

- 

20— - 	.- -• - 

• 22 

24 - 

- - 

_85°  
- 

- 
_200  zeoltte vcneered. 

28_:p: - 

- 

SH I 	l'ERl I NA! El 	AT - 

REQU I Rl:M 	I)lI1TH. 

4 

I 

I 

I 

I 

I 

I 

I 
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CofFEY r-  -----;;'------- engineering log - 	
1 2 cored borehole 

Of SYDNEY S5281/2 I 
LE IGHTON CONTP\CTORS FTY. 	LTD. 8. 5.84 u' 

rojecI 	 OAK VALE QUARRY SITE ASSESSMENT OF RESERVE 
hu 	:r,n5 	I, 	1 14. 5. 84 

ARC 
jrehoIe lOCato 	78E; 7 iN OF THE SURVEyEJ) GRIt) 

io 	checed ha 

dril rood.I and mounhrrg LONG YEAR 	34 	TRUC5>1,, 	
90 ESL deg R L 

barrel type and length 	3mTNW j'ci WATERjea, Ing 	- 	deg nat nm 

drilling information rock substance 
rock mass defects 

substance description srei 
depth rock type 	gran characteristics mm 

defect description 
r metres C, coiour 	Structure 	minor components 

ao  
tOckrss 	type, 	inclriit 	on 

planarly, roughness, cinatng 
0 
ni particular 	 general 

Porphyritic DACITE, S.L 
00 nedium grained, grey— - 

- green. 
- - Fr  

- 2 - :' 
... 

600 	o 
85 — 	a 

80 g° 
— 

jHW/ rca1 05° 
- 4  

i = 	
otextural 

j-_ 40o 5 orientation 

- Fr 

, 

. 	I 
20 80o 

H 40 
600 

Fr : 65° 

6 

Fr 

8 . 	. 
.•. _400  

- : • 1 Anastomosing epi— - 
I dote veneered 0 

- - I 	400  fractures 
and veinlets 

10 	- 5mm thick epidote 
J and calcite 	infi11e • i* 

I - 0 vein —  80 

- Zeolite 	veneered, 
joints common 	in 	- 

12 
lntervn] 	10.50— 	- - 12.76 

- I 1 
• P - 

Afll St imps L li 	p Idot c 
i r i' s 

. . 
I 

.4 

----------------- 
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COFFEY 
engineering log - 	 Sht:.i 2 i 2 

cored borehole 
SYDNEY S 5281/2 

LEIGHTON CONTP\CTORS PTY. L!'l). 	 h 	 8. 5. 84 

ht;I 	,miti.i..tl 	14 .5. 84 

prOjeCi 	 OAK VALE QUARRY SITE ASSESSMENT OF RESERVE 	p.s.tt tly 	ARC 

borehole lsicalon 78E, 71 N OF THE SURVEYED GRID 	 loq c..-ti liy 	JPM 

dril model and mourong 	LONG 	YEAR 	34 	TRUCK510pe 	90 	dOg 	 R L 	ar' 	ES!, 	in 

barrel type and length 	3mTNW 	lid WATEFearng 	- 	deg 	 cLihm 

drillina information rock substance rock mass defects 

substance description sret rt e 	 defect description Cing 
..j dept h 

 
rock type 	gram characterisics. mm 	thickness, type, inChialori  

cc metres oioui, structure. minor componenu I; 8° 	
planar ty, roughness. craig. 

u>Ji> rQ.1 	particular 	 general 

- T  Porphyritic DACITE, 	
Fr 

medium grained, grey- 
green - 80°  

18 	- Crushed and sheared- 
S zone with quartz, - 

veins to 100mm thick - with epidote veins al 
crystal intergrowths 

- ; feld spars commonly 
- - 5: altered. 	Minor py- 
1ILJ o. io ''. : rite and fluor-apati 

1. assciated with caic 
• : 'I: 	: 70 	infilled fractu - - 850 Subvertical tex 
• I - 	tural orientati 

U - 850 
Minor slicken- 
sided dipping 
10. 

P::: 4 	
- 

80° 

10mm thick ana - 600 
tomosing epidot1   

6 vein 

 I 

8  

Anas onosin 
nidote 	veneerel 

7fl0 	 ° 
1 

- 802 TERM I NAT El) AT 	RE- 
.QU IRE!) 	DEPTH 

V 

I 
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coffly 
engineering 	log - 	 I 	2 ShriT 

cored borehole 
SYDNEY 	55281/2 

LEIGHTON 	coNTPCT0RS 	PTY. 	LTD. 	 I:. 	•, .. 	 15.5.84 
18.5.84 

OAK VALE QUARRY S ITE ASSESSMENT OF RESERVE 	,,, 	ARC 

borehow wcalon 93E; 	1 7N OF THE SURVEYED GRID 	 , 	JPM 

driP mode' and mounting 	LONG 	YEAR 	34 	TRUCKiope 	90 	deg 	 ,, 	ESL 

barrel type and length 	3mTNW 	lid 	 - 	deg 

drillinn information rock substance rock mass defects 

substance description E' ser59 fect 
spacg 	defect description 

, 	. ... 	depth riCk 	!yt)ii 	graurr 	characteristics, mm 	rtk 	type. rrlcliIIrOrl. 

rr metres cob>>> 	structure 	mirror components 0 	o'amuty. roughness 	wit ny. 

uJJL>L pd tiCular 	 general 
____________________________________ 

NO CORE 0 2m — —.--*-i- - - Defects include plana 

7.an!d 

rphyritic DACITE, 
- 

: rough, 	oints, 	dipping 
dium grained, brown HW from 75 	to subvertic 
grey-brown. — : commonly with Mn vene 

00 - minor irregular, 	r8ugl' NO CORE 0.10m - - 
2 	

- jHW 	 oints 	dipping 40 
stained, 	clay e 	 and NO CORE 0 O5ni — - ____ 

=. 
---- 

NO CORE 0.15m 	JHw seams to 10mm dipping 
20 

H NO CORE 0.1Gm 	J I 100  

Porphyritic DACITE, rr 

- 
- 

-. 
-. 

— 

8 —) medium grained, grey- 
- - green. - 00  - 	 >- 	. 
- 
- 

... 
H 

0 
in 0 	 Q00 

0 	1u1 

6 	- .. 
s 

- 
- 	 cc 	(0 

— 
-P.. 5. 7ç 0 — 	-i - : 	- >• 	r_..>_ 	_. — 

	
100 

- . P . nrrO 	 00 
LI.) 	 H. 	_i-< 300 	000 

8 
5 45 - rr 	rr 750 

—80o 	. 
• - I. .. -:, 200 
• .rc - 	0 	 0(00) = 	0 - 

=80 	0 
30 	 0 	0 

10 . _80°  -' - 	60 = 200  
'1 60 • . 	. ic0 	 Ort>_i. 

J>0 	 i-DOD - 10 	ç> 
40 	 <3 

12 1 . 	. 	 S - in0 	 3(Dr-r 
33(fl - - 

: _ 	
(1 

f)C) 	 - 
3 - 3 

I- . 

- 
I 
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engineering log - 
cored borehole 

Coffly 

i 	SYDNEY S528 1 /2  

LEIGHTON 	CONTRACTORS 	PTY. 	LTD. 	 i. 	 .,. 	15. 5.84 

18.5.84 

oro,ec' 	 OAK VALE QUARRY SITE ASSESSMENT OF 	RESERVE 	 A R C 

borehoic locaon 	93E; 	1 7N 	OF 	THE 	SURVEYEI) 	GRID 	 li,q 	hi ;.rl tv, 	JPN 

drill model and mounting LONG 	YEAR 	34 	TRUCK slol 	90 	deg 	 i 	. 	i. 	ES!. 	in 

barrel type and length 	3m 	TNW 	'mci WATEeu 	rig 	- 	cleg 

drilling information rock substance 	 -  rock mass defects 

.rJ1 substance description 5 sre 

.0 .j depth - - rock 	type 	gras characteristics. mm 	thckuress 	type, 	oclirrat on, 

meocs color 	stricture, minor components og90 	pianarty. roughness, coating. 

cular ner 

T Porphyritic DACITE, 	Fr 

- ,..medium grained, grey- 
- green I 

• 

18_'p  

H ; :, I 
Subvertical shear 	- 

• P. . with slickensides, 	- 
20 - pyrite and calcite 

10mm 	thick. 

- 
H 

22 - - _85 	slickensides at__. 
200 

1- 
24 

- S  

- Zeolite veneere - - - joints common 	ir 
- interval 	25.80— 

26.00  1 26 

• 
I i 

- - 300 Anastomosin$ 	1 

28 	- - thick epido to 	ye 

- I 
: Zoo I ito 	vonecred 	in 	- 

- he I sw 	23 	8Op 

DI! 3 	TERN 1 NATE!) 	AT 

- R EQI I RE!) 	P F PT! I 

y 
.... 

.4 

- 	 I 
I 
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COFFEY 
engineering 	log h'i1 	I 	2 Dffl I 
cored borehole 

u.,. 	SYDNEY 	S528 1/2 

LEIGHTON CONTRACTORS 	PTY. 	LTD. 	 i' 	 21.5.84 

23.5.84 
OAK VALE QUARRY SITE ASSESSMENT OF RESERVE 	 ARC 

. 	., borehole location 	4 IE; 	92N 	OF 	THE 	SURVEYED 	GRID log 

dll model and mOunung LONG YEAR 	34 	TRUCKS 0Pe 	90 	deg 	 P L s.t 	ESL 

barrel type and length 	3m 	TNW 	fludWATERbeanng 	deg. 	 ijattim 

drilling information rock substance rock mass defects 

substance description ' (net s1re
ing spaCect 	defect description 

depth .j oock 	type 	grain characteristics. ,  mm 	thckrress. type, 	richlitiur. 

CC metes Colour. striCture, mirror componenis .LJ 
planarty. roughness 	nun9 

JX> n 	particular 	 general 

- W 
)efects include 	thin - 

Porphyritiç DACITE, - 
- medium grained, brown HW , 

F—manputese 
:lay and planar,rough, - 

- P and green-brown. .. -  and iron 
NO CORE 0.50m H : H . stained, 	joints. 

- 
LI • 2 

no 	c 
op)_ ' 11W! 

_-_---t-f:, 
'H 

. 

- Porphyritic DACITE, 1 	- ' 
-• 

85 - - medium grained, grey- 
1, H :: 

green. . —300  • 
=25 

4 	- f Porphyritic DACITE, o 3O 
. medium grained, grey- 	Fr H 100  - 
. green. I . 	. 300 

0 	 0,. - 
30 	 0. 

6 

- . 
.çJQ 

Epidote,quartZ 

f . 40 	and 	(?) 	calcit - 
8 

vein 5mm thick 
- ' 

vein as above 
40 

12D 
10 

-o  

rt 

i. 
-) 	

'I 14 
.11.1 	L 01110 S i 11 	(w L C -  

V Cd C Cr Cd 	r ray 	r 	S 

VC1 PS. 	ill 0(1 
V Cr t 11' 	1 1 	t C \ 	Ill' 	I I 

_______ oriCura Lion. 
= 

•. 	

-' 

V 

.4 	 ___ 

I 
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engineering log - 
4 	1,,-  - ,- k ,- I ,- uurej iiuitiuui 

S Y') N E'Y s58l/2 	 I I I[I(III'O 	(OTR\CTOPS I"l'Y. 	Ill). 	 i .5.26 

2. 5.86 
O\K 	\AI 1 	0' 	\8 	SITE 	A1 	1I NI 	OF 	RI $1 RVI 	 1 
1RN 	OW 	OlE 	SI RVEYEI) 

dri' 	rrod*I 	d mrIrg I.0SC 	'FlAk 	36 	TRUCK cIr 	 90 deq 	 A I 	ci 	281. 

barre' 	y 	id 	length 	Int 	I N'. 	 ,,0WA I 	I1 dey 	 I,rrIr 

drilling information rock substance rock mass defects 

description 
stren

substance th 
s-pac 	 defect descriptton 

Iy;w 	go 	rdcterrstics mm 	hnie 	type. 	IICIrrIHOrI 

E 
S H 	r 	or 	CO nponrnts ly 	ougir wsc 	rriq 

I 
. P Porphyritic DACITE, Fr 

- nedium grained, 	grey-  

- green. - 	I 
18 	- P Anastomosing epidote- 

- veneered fractures 	- 
and veinlets. 	Minor 
sub-vertical 	textura 
orientation. 	- 

- 
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APPENDIX C 

RESULTS OF LABORATORY TESTING 



S.5281/2/2 - February 1985. 

PETROGRAPHIC DESCRIPTION OF ROCK SAMPLE 

FROM SAMPLE SITE NO. 1, 

OAK VALE QUARRY SITE, WILLIAMSDALE, N.S.W. 

HAND SPECIMEN 

A massive, dark grey rock with visible phenocrysts of 

glassy quartz, pink and greenish feldspar and scattered 

suiphides. 

THIN SECTION 

Modal percentages were estimated on the average of 10 

random counts. 

A. 	PHENOCRYSTS: 36.2% 

plaioclase (20.1%) 

Subhedral and fractured crystals 
up to 2 mm in size are extensively 
altered to sericite and carbonate. 
Some zoning is present and, where 
multiple twinning is preserved, 
the composition ranges between 
An26  and An32  (oligoclaSe/andeSine) 

Quartz (10.6%) 

Rounded and embayed crystals of 
-quartz are accompanied by 

angular pieces of fractured 
crystals. They are up to 4.5 mm 
in size and have undulose 
extinction. 
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11 BMI Limited 
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Sydney Australia 

reluphorle 02 6360000 re/ox AA22751 

DX 1277 Sydney Cab/es Bern! 

Test Report 

CLLLET: 	Co f fey & Partrrs Pty. Ltd. 	 FILE t'XL): 33 / 84 

PFOJEXT: Los Angeles Abrasion Value Wet/Dry StrCrKfth Variation 

DESRIPTIGt1: Crushad Aggregate 	 DATE RFflJ: 2/3.5.84 

Test 	 LaEoratory Sample No: 
Method  

Field sartle No: 

Date s.arrpled: 

AS1141.22 	Dry Strength (kN) 

Wet Strength (kN) 

Wet/Dry Strength Var. (%) 

ASII41.23 
	

Los Angeles Abrasion 
Value 'B' Grading 
	

14 
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General Manager 
Yarrowlumla Shire Council 
P.O Box 112 
QUEANBEYAN NSW 2622 

9th June 1998 	 Our ref: 1,9510232 

Dear Sir, 

RE: MINERAL AND EXTRACTWE RESOURCES Wfl'lI IN 
YARROWL1JMLA LOCAL GOVERNMENT AREA. 

SECTION 1.17(2) (EP & A ACT 1979) DIRECTiON 

refor to our previous conespondenee of 17th November 1995 regarding the Section 
117(2) DirectionNo. G28 advice sent 10 you by the Department of Mineral Resources. 

This advice has been recently revised by the Department. Some sites have been deleted 
and othera modified, Attachment 1 and the enclosed plans show these amendments. This 
advice replaces all previous advice sent to you. 

The Department would object to any proposed change in zoning which may restrici or 
prohibit mining or extraction on areas shown by the striped hatching (blue) on the 
enclosed plans. These areas contain existing quarries/mines and identified resources. 

Within areas shaded pink, it is essential for Council to forward to the Department for 
comment any proposed LE1s which propose a change of zoning which may restrict or 
prohibit mining/extraction. Development within these areas could adversely affect or bc 
affected by finure quarryinmining operations. 

The Department will endeavour to ensure that Council is kept informed of mineral and 
extractive resource developments in the district. Further advice is likely in future to notify 
Council of additional resources or to delete others and separate advice may also be 
provided in respect of coal and petroleum resources. 
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If you have any queries in reference to this pleasc contact Mr Jyrki Pierununne of the 
Geoloieal Survey on (02) 9901 8369. 

Yours faithfully, 

S.R. Lishmund 
i.rJ)J rector-General 
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Canberra Testing Service 
A OIVISIUM OF f NIAV PY ) 

O O5 e: 	 1/1 

265 Canbsuji Avena. Fy!hwck, LCT. 26013, Ph: (06) 280 4261. Fax: (06) 280 6650 

aggregate test resu It 
ctent: 	TOTAL CARE INO tJS TRIES LIMITED 	 job r: 	C TS2 754 

priOCiO3l :ACT GOVERNMENT 	 ltboracty 	CTS C'AJISERRA 

projecL: PROPOSED OAKVALEHARDROCK QUARRY 	 report duie; 	70/02/59 

location 	WILL/AMSDALE. NSW 	 test rapor: : 	99/60491 

test proocdure : 	ASTI4 T.22 1590 & ,23,table2, gre ding 8 	 test dat: 	32.9$ - 4.299 

mple rio: 	 50497 	 aggrogote source: 	Oakv.I Hardrock Quarry 

matcriel dcSCriptiofl 	CshedRhycdacke. DiamudD!( Hole noS. 15- 30m 

AS114 
section 

tart description range tctcd test rosixtt (ii-nitt 

4 hulkdensity: 	 - 	kWrrl3  - 

psrticle deri.srty and water 
sbaorpOn of line aggregatc 

particle density (dry) 	k9/rn 
-- _______________________________

apparent particle density kIrn 

particle density )SSD) 	k9/m 
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absorpt011 ot coarse aggregate 

particle density (&y) 	kgfm 3  
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I 
SUMMARY and CONCLUSIONS 	 I 

Drill core samples from DDI-1 6 represent the three levels 	 I 
16.1 in 28.3 m and 53.8 m. These sample are a similar lithology to those in DDH 5 

since they comprise unsorted crystaiiorice-vitric tuff derived from a coarsely quartz, 	 I 
feldspar and hiotite-porphyritic acidic volcanic source. 

The two samples DDH 6 16.1 in and 28.3 m contain a 

slightly smaller and less abundant crystal fraction than DDH 6 53.8 in. Nevertheless, 

the samples show remarkably similar primary mineralogy, with moderate to quite 

intense but selective alteration. 

The secondary minera1oy locally is 'contained' within 

certain crystal sites, defines a weak tectonic f]iation, and also is cbacterisc in finer 	 I 
narrow branching veins or planarjoints. 

MiIQ is the most abundant hydrous secondary phase that 

accounts for upto 15% - 20% of samples DDH 6 16.1 rfl and 28.3 m,but only about 	 I 
- 15% of DDH 6 538  m. Very fine grained illite is selectively located in 

plagioclase crystal sites, partly clouds the once-glassy rock matrix, and defines the 	 I 
weak, wavy tectonic foliation. 

Chlorite is selectively developed in sparse once-

phenocrystic biotite sites, and also forms small patches in the foliated rock matrix 

fraction. 

Minor granular calcite fills tension microfractures and coats 

sparse planar joint surfaces. Calcite is an accessory secondary phase that is also 

'contained' within feldspar and mafic crystal sites. 	 I 

Zeolites are not present in these mainly tough and compact 	 I 
K-feldspar-rich samples. 

I 

Do, Reed & jso.iaer Ply Ltd 	 Dr 131 Barron 	 I 
Ech-99 	 Petrologist 

I 
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I 

SamPleN. 	 DDH6 16.1 

I
RockIvc 	

Partly selectivelY altered, weakly foliated (deformed), 

unsorted crystal/oflCC-VitrlC tuff, containing material from a 

I 	
coarsely quar7,plagioclaseKfesP0tite porphyritic 

acid-volcanic source. 

A rather massive, fine grained mottled pale to mid green- 

I 	
grey sample that contains abundant medium to rather coarse grained crystals of quartz 

and diffuse pale grey feldspar. Sparse feldspar crystals are pale pink. K-feldspar 

I 	
staining gave strong positive results for the abundant rock matrix fraction and also for 

sparse subhedral crystal sites. The sample is moderately to quite well foliated and is cut 

I 	
by a network of branching narrow veinlets that are only partly foliatioflContr011ed. 

These pale grey veinlets react strongly with cold dilute HC1, indicating calcite. 

Thin Section 	 This is an unsorted crystal/lithic fragmental volcariiclastic 

(tuffaceous) rock that contains material from a coarsely porphyritio acid volcanic 

source- Broken crystal fragments of previous phenocrysts account for about 30% of the 

present section area, while poorly defined outlines of fine grained volcanic lithic 

fragments possibly account for a further 20% of the section area. The crystal fragments 

vary up to 3.5 mm grain size, while altered and deformed fine grained lithic fragments 

are less than 4 mm across. The fme grained rock matrix fraction most likely onCe 

contained glass shards and fragments that are now obscured by foliation and alteration. 

The crvstI fraction contains almost equal major proportions 

of quartz and feldspar with subordinate sites of deformed and altered biotite. The 

ahundant onccphenocrYStiCAflZ forms subhedral crystals that are deeply resorbed, as 

well as arihedral crystals that are distinctly magmaticallY rounded. Smaller quartz 

crystals are angular broken chips. The quartz shows strong strain shadows ± narrow 

deformation twins. It encloses ubiquitous dusty solid and some fluid inclusions. 

Abundant pjgjQ
lase crystal sites are intensely deformed and altered to albite that is 

heavily clouded with wispy fine grained iilite ± traces of carbonate. Subordinate 

far cleavage fragments, on the other hand, are relatively free of the abundant illite 

but are 
distinctly perthitic enclosing irregular patches of albite, Some of these crystals 

I 

Dt B.J. a1TOfl 

Do' Rcd & 4ck1CS Pty Ltd  Pcmo1ogist 
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show hematite clouding that is most likely responsible for the pink colour of this phase 

in the hand specimen. Medium to Coarse grained sites of dformed ragged higlile, flakes 

are convened to aggregates of green chlorite, interlayet illite-sericite and abundant 

elongate trails of sphene granules ± lenses of carbonate and granular epidote. 
AccCSSOIY 

crystal fragments are apatite, zircon, s
heneleuCOXct1e altered oxide crystal sites and 

sparse late-formed cuhedral pyritic suiphides up to 0.7 mm grain size. 

The poorly defined vplcanic like Lakmals commOnlY are 

themselves fragmentaL with broken phenocryst sites set throughout a fine grained once 

?glassy ?shard-ricb fragment matrix. This matrix fractiort now is converted to mottled 

aggngates of microgranular K-feldspar ± quartz, throughput which wispy fine grained 

illite defines a wavy foliation direction. 

The rock matrix fraction i exceptionally fine grained 

(mainly <0.01 mm) and comprises a K-feldspar-rich mpsaic (see staining of offcut), 

throughout which is developed a wavy foliation marked br wispy illite. The wispy illite 

forms discontinuous and branching narrow lenses that bend around more competent 

coarse crystal fragments. 

The  sample is cut by branching narrow tension fractures 

with zones of microbreecia that grade into carbonate-ricl yjfl. The carbonate mainly 

is calcite (since there is strong reaction with cold dilute HC1). The carbonate is 

intergroWfl with minor granular quartz, later crosscutting discontinuous narrow veinlets 

(<0.2 mm across) contain abundant prehnite. 

This sample comprises a partly selectively altered, weakly 

/once-VitriC tuff, containing material from a 
foliated (deformed), unsorted crystal 

coarsely qartzplagioclasc K e sPw0tIth porphyriti acid-volcanic source. 

DDH6 28.3 in 

Selectively- altered, moderately foliated and deformed, 

unsorted crystallonce vitric t.iff that lacks significant veins 

but contains minor tension fracture-lOCated carbonate, 

Or 13,3. Barton 
D'Pi Reed & 111Y hid 

	
Petrologist 

Feb-99 

Sample N. 

Rock Typ 
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I 
jçjmen 	A rather compact and massive but weakly foliated, mid 

I
green-grey sample that contains moderately abundant pale grey feldspar and dark grey 

quartz crystal sites with fewer dark green.greY mafic crystal sites. K-feldspar staining 

I
gave strong positive results for the abundant fine grained iock matrix fraction and a10 

for sparse medium grained feldspar crystal sites. Unlike the previous sample, the 

I
present sample lacks conspicuous veins except for a caaräe grained carbonate 

coating 

developed on a more or less planar joint surface, along which the drill core has broken. 

I
The carbonate reacts strongly with cold dilute IICI indicating calcite. 

I Thinection 	
Crystall?vitriC fragmental texture once again is 

characteristic of this unsorted volcariiclasliC (most likely tuffaceous) rock. Selective 

I ahoration and foliation largely obscures finer relict text'res, particularly in the rock 

matrix fraction. Angular crystal fragments comprise at least 30% of the present section 

I 

	

	area with poor outlines of fThe grained lithic, fragments accounting for a further 15% of 

this lithie type. The unsorted angular fragments are set in the fine grained poorly 

I
defined once ?g!assy K-feldspar-rich rock matrix fraction. 

I 	
The crystal fracSjQn has a variable grain size up to about 3 

mm in the  present section and once again contains approximately equal major 

I 

	

	proportions of quartz and feldspar with sparse large altered biotite flakes up to 2 mm 

grain size. The once-phenocrystie quartz mainly is broken and angular, but some larger 

I 

	

	
crystals retain subhedral partial outlines that are deeply magniatically embayed. They 

contain characteristic trails of solid and fluid inclusions, some are deformed and show 

I 

	

	narrow parallel deformation twin lameflac. Smaller quartZ grains are again angular and 

broken chips. As in the previoUS sample DDH 6 16.1 m, albitised igjoclaS 

I
dominates the feldspar fraction. The plagiociase cleavage fragments again are heavily 

clouded with  abundant dusty illite and minor carbonate. sparse cleavage fragments of 

I 	K-feldspar are relatively unaltered except for partial flre grained clay ± redbrown 

hematite clouding. The K-feldspar is quite strongly perthitic. Sites  of sparse ragged 

1 	biotite flakes reach almost 2 mm grain size and are distinctly deformed and altered to 

chlorite, patchy sphene-leUCOXefle ± epidote ± illite. Accessory phases are apatite, 

I
allanite, zircon and sparse titanian oxides partly convertedto sphene-leuCOXefle. 

I 
Dr B.J. Baff 

rn Rd & Associates Pty !d  

I Fc-99 	
Petrologist 
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I 
Poorly defined lithic fragments commonly contain degraded 

feldspar crystal sites set in a mottled ?devitrified feldspathic fraction that was almost 

certainly once glassy. The once glassy groundmass or mairix fraction is clouded with 

wispy illite, epidote granules and minor chlorite. Elsewhdre are poor outlines of lithic 

fragments that are flattened and drawn out parallel to the foiation. These are again fine 

grained mottled and devitrified but contain broken feldsjar cleavage fragments and 

once could have been tuffaceous. 

Recognisable crystal and lithic fragments are set throughout 

an exceptionally fine grairied rock matrix frpction that contains abundant K-feldspar 

(see staining of offcut)1  with an average grain size of < 0.01 mm. This microgranular 

felsic matrix is intergrown with abundant wispy illite which forms local dense foliated 

aggregates that bend around the more competent crystal and lithic fragments. Small 

elongate patches of chlorite are accessory, and this fractiDn contains abundant small 

clusters (<0.1 mm across) of dusty sphene granules replaciig previous titanian oxides. 

The sample contains accessory narrow discontinuous vein-

like patches of carbonate mainly located in strain shado* domains adjacent to large 

crystal fragments. Apart from these local tensional Oomains, the sample lacks 

significant veins in the present section. 

The sample is a selectively aitred, moderately foliated and 

deformed, unsorted crystal/once vitric tuff that lacks sigpificarit veins, but contains 

minor tension fracture-located carbonate. 

Sample No. 	 DDH 6 53.8 m 

Rock Type 	 Partly selectively altered, foliated and deformed, unsorted 

crystal-rich and once-vitric tuif of acidic volcanic primary 

composition. It is cut by narrow tension fracture-located 

veinlets and sparse joints filled with carbonate ± chlorite 

while others contain mainly i1lie. 

I 
I 
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HandSnecimcn 	A compact fine grained mid green-grey sample that 

I contains very abundant medium and coarse grained mid and pale grey quartz and 

feldspar crystal sites, as well as sparse fine grained mid green-grey lithic clasts, one of 

I which is subrounded and reaches more than 2 cm long. K-Tetdspar staining gave strong 

positive results for the fine grained rock matrix fraction and for sparse medium and 

I
coarse grained crystal sites. The drill core is cut by a prominent planar fracture or joint 

coated with white calcite that reacts strongly with cold dilute HCI. 

Thin Section 	 In this unsorted crystal/vitrie tuff, the crystal fraction 

accounts for about 45% of the section area, and is unusually coarse grained compared 

with previous samples. Many crystals reach more than 3 m grain size. Subordinate 

lithic fragments are poorly defined, since most were ore glassy and similar to the 

abundant rock matrix composition.. 

The crystal fraction once again comprises approximately 

equal major proportions of quartz and feldspar with sparse sites of equallY coarse 

grained, deformed and altered biotite flakes. Some large subhedral quartz crystals are 

deeply magmatically embayed while others are magtnatieally rounded and embayed. 

Most shows complex strain shadows and narrow strain lamellae, while others are cut by 

abundant microfractures. Some could have been shattered in situ. Smaller quartz grains 

mainly are angular chips. Subhcdral phiaioclase prisms and cleavage fragments retain 

some relict islands of moderately calcic plagioclase that are relatively clear of the 

ubiquitous illite clouding in most grains. Plagiodase crystals contain minor carbonate 

and traces of chlorite, as well as abundant fine grained illite. Large deformed biothe 

flakes now are converted to green chlorite intergrown with patchy epidote and trails of 

fine grained sphene granules. Patches of secondary red-brown allanite are accessory. 

Primary accessory phases are zircon, apalile and titanian oxides partly converted to 

clouded sphene-leucoxene. 

Poorly defined lithic fragments now are marked by a 

mottled mosaic of granular devitrified feldspar (most likely enriched in K-feldspar), 

throughout which are sparse sites of albitised plagioclase and chlorite-altered once 

phenocrystic hiotite. In rare lithic fragments there are vague outlines of possible 

Do,i Reed & Aoas Pty Ltd 	
Berron 

Petrologist 
Feb-99  

fl 

I 
I 
I 
I 
L I 
I 
I 
I 
I 
I 
1 
I 
I 
I 



Pagc7 

cuspaie glass shards. These are marked by distribution of dusty titanian oxides now 

converted to spheneleuCOXene. 

The rccogthsable crystal and minor lithic fragments are set 

throughout an exceptionallY fine grained rock matrix that is once again dominated by K-

feldspar (see staining of offeut). This fraction has a grain size of < 0M1 mm and is 

moderately to heavily dusted with fine grained lute that forms a lensed and wavy 

discontinuOUs foliation. Therefore the illite has a rather uneven distribution. 

The sample  has undergone minor brittle fracture and 

development of narrow joints marked by patchy granular carbonate ± subordinate 

chlorite ± illite. Narrow tension inicrofractures also axe filled with granular carbonate. 

Still other narrow disconUnuos microfractureS are dominated by aggregates of 

extremely fine grained iflite. 

The sample may be identified as a partly selectively altered, 

foliated and deformed, unsorted crystal-rich and once-vitric tuff of acidic volcanic 

primary composition.. It is out by narrow tension fracture-located veinlets and sparse 

joints filled with carbonate ± chlorite while others contain mainly lute, 

Don Rd & Atat P Ltd 	
Dr Ui. r;on 

P1roogist 

Feb-99  
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SUMMARY and CONCLUSIONS 

Four samples of drill chips from percussion drill holes 1, 9, 

10 and 11 represent material for a proposed hard rock quarry at Williamsdale, NSW. 

This rock type is essentially similar in all four drill holes: It 

is an unsorted crystal/?vitric tuff that contains material from a coarsely quartz-

plagioclase-K-feldspar-biotite porphyritic acidic (?rhyodacitic) volcanic source. (It is not 

a rhyodacite volcanic flow rock as described in a previous report). Because it is a 

pyroclastic rock and not a volcanic flow rock, it may have a variable composition due to 

variable proportions of primary volcanic lithic and crystal fragments. 

The rock has undergone strong but mainly selective 

alteration. Primary plagioclase is albitised and clouded with abundant fine grained illite 

(finer grained than sericite). It also contains a rather variable proportion of matrix-located 

illite that defines a wavy foliation (produced by moderate tectonic deformation). 

The samples also contain patchy chlorite, most of which 

selectively replaces previous phenocrystic biotite. Chlorite also is a minor component in 

the fine grained rock matrix fraction. Minor patchy alteration is to carbonate, epidote and 

sphene. In addition, traces of sulphides are preserved. 

The rock chips are cut by narrow discontinuous veins, as well 

as fracture- or joint-located veinlets. It is difficult to ascertain from the present rock chip 

samples, the density of veining throughout the rock mass. The present four samples show 

variation in vein mineralogy. All are cut by veins of quartz- carbonate with variable 

proportions of zeolite (a mineral that degrades readily). Minor epidote is present within 

some veins of PDH 1 (base), and PDH 10, while prehnite also is developed in PDH 10. 

In spite of about 35% of hydrous secondary minerals, 

particularly illite and chlorite, as well as patchy carbonate, the rock chips in all four 

samples are tough and compact. The reason for this is likely to be the presence of fine 
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grained (microgranular) K-feldspar (see staining of rock chip offcuts), together with albite 

I
± quartz throughout the exceptionally fine grained rock matrix fraction. The trails of fine 

grained illite, particularly defining the wavy foliation, generally are 'contained' within 

I
this felsic fraction. In addition, chlorite also is 'contained' mainly within selectively 

altered, once-phenocrystic biotite crystal sites. The wavy discontinuous foliation is not 

I penetrative, and the rock does not necessarily split along the foliation direction. 

An overall very approximate average mineralogy for all the 

rock chip samples could be as follows; quartz 30%; albite 20%; K-feldspar 12%; illite 

20%; chlorite 12%; carbonate 3%; sphene-leucoxene 3%; and accessory oxide apatite, 

zircon, suiphides, zeolite, hematite and prehnite. 
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SUMMARY TABLE 

SAMPLE ROCK PRIMARY SECONDARY VEIN 

L NUMBER TYPE MINERALOGY MINERALOGY MINERALOGY 

PDH 1 Partly selectively altered Qtz, p1, Kfs, bi, Ab, ill, cc, chl, Qtz, cc, ?Kfs. 
(Base) and weakly foliated ox, zr, ap. sp-lx, ep, ill- 

(deformed), unsorted chl andlor sm. 
crystal/?vitric tuff that 
contains material from a 
coarsely quartz-plagioclase- 
K-feldspar-biotite 
porphyritic acidic volcanic 
source. 

PDH 9 Selectively altered, partly Qtz, p1, Kfs (bi), Ab, ill, chl, sp, Qtz, cc, he, ze, 
deformed and foliated, ox, Zr, ap. (ill-chl) cc, he, ± Kfs. Cc, qtz. 
unsorted crystall?vitric tuff (More ill than 
that contains material from PDH 1), sp-lx, 
a coarsely quartz- (minor 
plagioclase-K-feldspar- sulphides) 
biotite porphyritic acidic (ep). 
volcanic source. 

PDH 10 Selectively altered, weakly Qtz, pi, Kfs (bi), Ab, chl, ill, cc, Qtz, pr, cc, ep 
foliated and deformed, ox, Zr, ap. ep, sp-lx. ± Kfs ± ze. 
unsorted crystall?vitric tuff 
that is cut by irregular 
narrow veins and vein-like 
patches. 

PDH 11 Selectively altered, foliated Qtz, pI, Kfs, Ab, ill, chl, cc, Qtz, cc, ze, Cc, 
and veined unsorted (Kfs-qtz ep, sp-lx. qtz. 
crvstall?vitric tuff, that intergrowth) 
contains material from a (bi), ox, ap, Zr. 
coarsely quartz-plagioclase- 
K-feldspar-b iotite 
porphyritic acidic volcanic 
source. 

Abbreviations: ab = albite, ap = apatite, bi = biotite, cc = carbonate, chl = chlorite, ep 

epidote, he = hematite. ill = illite, Kfs = K-feldspar, lx = leucoxene. ox = oxide, p1 = 

plagioclase, pr = prehnite, qtz = quartz, sm = smectite, sp = sphene, ze = zeolite, zr = 

zircon. 
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Sample No. 	 PDH 1 (Base) 

Rock Type 	 Partly selectively altered and weakly foliated (deformed), 

unsorted crystal/?vitric tuff that contains material from a 

coarsely quartz-plagioclase-K-feldspar-biotite porphyritic 

acidic volcanic source. 

Hand Specimen 	This is a drill chip sample in which most chips lie within the 

size range 2 mm up to 8 mm and are narrow and platy. They comprise a fine grained pale 

to mid grey lithology with conspicuous medium to rather coarse grained mid to dark grey 

crystal sites. K-feldspar staining gave moderate to patchy strong positive results for 

sparse crystal sites and also for patches of fine grained rock matrix fraction (?fragments 

within the drill chips). 

U 	
Thin Section 	 The drill chips represented in this section comprise a single 

lithology. It is an unsorted crystal/vitric tuff that contains - 20% of mainly broken and 

I 	
angular once-phenocrystic fragments, some of which reach 3 mm grain size. Poorly 

defined fine grained (once glassy) and porphyritic volcanic lithic fragments account for at 

I
least another 30% of the relevant section area. The recognisable crystal- and lithic 

fragments are set throughout a poorly defined, exceptionally fine grained rock matrix 

I
fraction, that once could have contained much finer grained, once-glassy volcanic lithic 

fragments and ?shards. Primary mineralogy is partly- to entirely obscured by selective 

I
alteration, moderate deformation and some veining. 

I
The crystal fraction comprises 	30% quartz, 40% 

plagioclase, 20% K-feldspar, and 10% of altered mafic phases and oxides. 

The quartz grains invariably are medium to coarse grained 

and retain some magmatically rounded and embayed shapes, but are mainly angular and 

broken and even shattered in situ. They show strain shadows. curving narrow fractures 

filled with fine grained illite-carbonate and some contain trails of fluid inclusions. They 

also enclose sparse, small inclusions of chlorite-altered ?biotite. rare unaltered biotite and 

rare traces of ?sulphides. Plagioclase cleavage fragments generally are < 1.5 mm grain 

size and invariably are converted to albite that is moderately to heavily dusted with fine 

Don Reed & 4ssociates Pt', Ltd. 	 Dr B.J. Barron 
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grained illite and patchy carbonate. A little primary calcic plagioclase could remain. The 

once-phenocrystic K-feldspar forms sparse crystals up to 2 mm that are quite strongly 

perthitic. These contain areas of homogeneous feldspar that are still high temperature 

sanidine, (low negative optic axial angle). Mafic crystal sites are dominated by ragged 

biotite flakes that are now deformed and converted to chlorite-illite with clouded sphene-

leucoxene marking previous cleavage traces. These sites also contain traces of epidote 

Accessory oxide granules also are converted to aggregates of fine grained sphene-

leucoxene, while relict small crystals of apatite and zircon are accessory primary phases. 

Poorly defined volcanic lithic fragments reach 5 mm in the 

present section and some are coarsely plagioclase porphyritic, with a mottled and 

devitrified, once ?glassy groundmass fraction. The mottled granular devitrification 

reaches 0.2 mm grain size, and now comprises irregular interlocking domains of K-

feldspar ± albite, that is heavily dusted with exceptionally fine grained illite. Other lithic 

fragments are themselves fragmental. 

The angular and broken crystal- and lithic fragments are set 

throughout an exceptionally fine grained (<0.01 mm) rock matrix fraction, that comprises 

patchy microgranular K-feldspar ± ?albite (see staining of offcut), that is moderately to 

very heavily clouded with illite, subordinate chlorite, and minor patchy carbonate. It also 

contains irregularly distributed clusters of sphene-leucoxene granules that replace 

previous titanian oxides. Some of the alteration could comprise interlayer illite-chlorite 

or smectite. In some domains illite-smectite ± chlorite define a rather wavy discontinuous 

lensed foliation. 

The sample is cut by narrow veinlets (generally < 0.5 mm) 

that are irregular and discontinuous and also occupy planar joints or fractures. The 

contain granular quartz, carbonate and minor ?K-feldspar ± epidote. One carbonate vein 

that reaches 2 mm across, contains coarse granular carbonate and minor fine grained 

aggregates of prismatic ?zeolite (up to 0.3 mm long prisms) that are developed along one 

margin of the vein. 

Don Reed & Associates Ptv Ltd. 	 Dr B.J. Barron 
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Rock chips in this sample comprise partly selectively altered 

I
and weakly foliated (deformed), unsorted crystal/?vitric tuff that contains material from a 

coarsely quartz-plagioclase-K-feldspar-biotite porphyritic acid volcanic source. 

Sample No. 	 PDH 9 

I Rock Type 	 Selectively altered, partly deformed and foliated unsorted 

I 	
crystal/?vitric tuff that contains material from a coarsely 

quartz-plagioclase-K-feldspar-biotite 	porphyritic 	acid 

volcanic source. 

I 	
Hand Specimen 	Pale to mid grey fine grained drill chips comprise this sample 

that are mainly very angular and < 8 nmi long. The drill chips contain conspicuous 

I 

	

	
medium to coarse grained pale grey feldspar crystal sites and glassy quartz. K-feldspar 

staining gave strong patchy positive results, mainly for the rock matrix fraction of many 

I
chips, and also for sparse medium grained crystal sites. 

I
Thin Section 	 This sample basically is the same lithology as sample PDH 1 

(Base). It is an unsorted crystal/vitric tuff that contains material from a strongly quartz- 

plagioclase-K-feldspar-biotite porphyritic acidic volcanic source. 	Unsorted crystal 

fragments once again account for 20% of the relevant section area and vary from fine 

I
grained angular chips up to almost 3 mm grain size. Very poorly defined once ?glassy 

volcanic lithic fragments once could have account for a further 40% of the relevant 

I sample and the remainder comprises a fine grained rock matrix fraction of smaller broken 

crystal- and lithic-fragments, as well as ?glass shards, none of which are preserved. 

I 
The broken phenocrystic fraction comprises - 30% quartz, 

1 	50% plagioclase, 10% K-feldspar and 10% of degraded biotite flakes. 

I Some quartz crystals retain clear magmatically rounded and 

I 

	

	
resorbed shapes, but most are angular and broken, or else shattered in situ. Large crystals 

(one of which reaches 3 mm), show strong strain shadows, and curving narrow 

I 

	

	
microfractures filled with illite-chlorite. Plagioclase cleavage fragments. again are 

albitised with moderate to intense clouding with fine grained illite, patchy carbonate and 

minor red-brown dusty hematite. Development of fine grained illite appears to be more 

Don Reed & Associates Ptv Ltd. 	 Dr B.J. Barron 
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intense in this sample than the previous sample PDH 1 (Base). Sparse angular cleavage 

fragments of K-feldspar are weakly perthitic and variously clouded with dusty hematite. 

Sites of sparse biotite flakes mainly are < 1 mm, but one of these reaches nearly 3 mm. 

No primary igneous biotite remains as such, and these sites now are converted to green 

chlorite and clouded fine grained sphene-leucoxene, as well as ?hematite developed along 

previous cleavage traces. Clouded sphene-leucoxene also marks sites of previous 

accessory oxide microphenocrysts and granules throughout the rock matrix fraction. 

Apatite-zircon and traces of suiphides are accessory. 

Outlines of angular fine grained (once glassy) volcanic lithic 

fragments reach > 3 mm grain size. They are marked by a devitrified granular felsic 

mosaic with a variable grain size from 0.1 mm up to 0.4 mm. They comprise mosaics of 

dominant quartz with minor K-feldspar, all of which are dusted with fine grained illite, 

while elsewhere are fragments that are dominantly feldspar that are equally heavily 

dusted with illite. The fragments are variously quartz-feldspar-biotite porphyritic. 

The abundant fine grained rock matrix fraction in the rock 

chips retains poor outlines of very fine grained angular feldspathic and once glassy lithic 

material that is now very heavily clouded with fine grained illite with minor chlorite and 

dusty granular sphene. Very fine grained illite is more abundant in the rock chips of this 

sample than in the previous sample PDH 1, where it defines a distinct but wavy and 

irregular foliation that bends around crystal and lithic fragments. Small aggregates of 

accessory epidote are an accessory secondary phase. 

Several rock chips are cut by substantial veins (mainly < 2 

nm-i across). One of these is a hydrothermal deposit of subhedral prismatic quartz (up to 

0.9 mm grain size) with subordinate patchy interstitial carbonate and dusty hematite-

clouded zeolite andior K-feldspar. Elsewhere are discontinuous veins of granular 

carbonate, intergrown with quartz, or else almost monomineralic quartz that shows partial 

fine grained recrystallisation and strain shadows. 

The sample is a selectively altered. partly deformed and 

foliated, unsorted crvstal/?vitric tuff that contains material from a coarsely quartz-

plagioclase-K-feldspar-biotite porphyritic acid volcanic source. 

Don Reed & -lssociates Ptv Ltd. 	 Dr B.J. Barron 
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Sample No. 	 PDH 10 

Rock Type 	 Selectively altered, weakly foliated and deformed, unsorted 

crystal/?vitric tuff, that is cut by irregular narrow veins and 

vein-like patches containing assemblages amongst quartz, 

carbonate, prehnite, zeolite ± K-feldspar ± epidote. 

Hand Specimen 	A rock chip sample that comprises fine grained, mid to pale 

grey and some yellow-brown oxidised rock chips, that contain medium to coarse grained 

pale grey and mid grey (feldspar and quartz) crystal sites. K-feldspar staining gave 

patchy positive results for most rock chips in the fine grained rock matrix fraction and for 

sparse small crystal sites. The rock chips in this sample are angular and some reach 1 cm 

long. 

Thin Section 	 This is a selectively altered, weakly foliated and veined 

sample that comprises rock chips of a similar lithology to those characteristic in PDH 1 

(Base), and PDH 9. In the present rock chips, there are again developed unsorted angular 

crystal- and volcanic-lithic-fragments from a coarsely quartz- and feldspar-porphyritic 

and biotite-microporphyritic acidic volcanic source. Angular crystal fragments vary 

mainly within the size range 0.15 mm up to 2 mm, but with some crystals reaching > 3 

mm grain size. Recognisable lithic fragments also are angular and generally < 3 mm in 

the present rock chips. The recognisable crystal fraction accounts for - 20% of most rock 

chips but in some the crystal fraction reaches 40%. Angular lithic fragments account 

for up to 60% of rare rock chips, but mainly comprise <40%. 

The crystal fraction (broken phenocrystic debris), comprises 

30% quartz, 50% plagioclase cleavage fragments, 10% K-feldspar cleavage fragments 

and a further 10% of altered mafic crystal sites and oxides. 

Once again phenocrystic quartz is present as angular 

fragments, as well as some irregularly rounded and magmatically embayed grains. 

Aggregates (up to 2 mm across) of shattered quartz fragments could represent 

phenocrysts that are shattered in situ. The coarse grained angular quartz shows distinct 

strain shadows and curving fractures filled with chlorite ± illite ± carbonate. Plagioclase 

Don Reed & Associates Ptv Ltd. 	 Dr B.J. Barron 
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cleavage fragments are albitised and quite heavily dusted with fine grained illite ± patchy 

fine grained epidote. Cleavage fragments of K-feldspar are mottled and moderately 	
I 

perthitic. Once again phenocrystic biotite forms ragged deformed flakes that are 

converted to patchy chlorite ± epidote and clouded sphene-leucoxene. Minor oxide 

microphenocryst sites also are largely converted to clouded sphene-leucoxene. Small 

crystals of apatite and zircon are accessory. 	
I 

Poorly preserved angular lithic fragments comprise some 

material that is felsic, mottled and devitrified. Irregular interlocking 0.2 mm grains of 

quartz ± feldspar are quite heavily clouded with dusty illite ± carbonate. These also 

enclose abundant fine granules of sphene-leucoxene. Elsewhere, recognisable lithic 

fragments are themselves fragmental, enclosing poorly defined angular albitised 	I 

plagioclase cleavage fragments subordinate perthitic K-feldspar and small quartz chips. 

These fragments are heavily clouded with illite, patchy epidote ± sphene. 

The rock matrix fraction in most rock chips is not well 

defined. It has lost finer relict textures, but most likely contained smaller lithic fragments 

and ?glassy shards. It is now marked by an exceptionally fine grained felsic mosaic (< 

0.01 mm grain size), throughout which very fine grained wispy illite forms a wavy 

foliation. Also present are patches of chlorite, minor epidote and dusty sphene. 

The rock chips in this sample are cut by narrow irregular 

veinlets and fracture-located veins (mainly < 0.8 mm across) that contain granular quartz 

and aggregates of fine grained prehnite ± carbonate ± epidote. Some veins also contain 

minor K-feldspar ± zeolite. 	
I 

The rock chips in this sample may be identified as selectively 	I 
altered, weakly foliated and deformed, unsorted crystal/?vitric tuff, that is cut by irregular 

narrow veins and vein-like patches containing assemblages amongst quartz, carbonate, 	I 

prehnite, zeolite ± K-feldspar ± epidote. 

Sample No. 	 PDH 11 

Rock Type 	 Unsorted crystai/?vitric luff that contains matcrial from 

coarsely quartz-plagioclase-K-feldspar-biotite porphyritic 

Don Reed & Associates Ptv Ltd. 	 Dr B.J. Barron 
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acidic volcanic source. The rock chips show substantial but 

mainly selective alteration and weak to moderate 

development of a foliation defined by fine grained illite. 

Some rock chips are cut by narrow veinlets. 

I-land Specimen 	Rock chips in this sample are fine grained, pale- to mid grey 

and contain abundant medium to coarse grained, mid to dark grey sites of quartz and 

feldspar. K-feldspar staining gave patchy positive results for most of the fine grained 

rock matrix fraction and also for sparse medium grained crystal sites. The angular platy 

rock chips reach 1 cm long. 

Thin Section 	 As in previous samples the present rock chips comprise 

unsorted crystall?vitric tuff from a coarsely quartz-feldspar- and biotite-porphyritic acid 

volcanic source. The coarse broken phenocrysts and poorly defined angular once-glassy 

volcanic lithic fragments have an uneven distribution, and are set throughout an abundant 

fine grained, altered and weakly foliated rock matrix fraction. The crystal fragments have 

a variable grain size that reaches more than 3 mm across but mainly crystal fragments are 

< 1.5 mm across. Barely recognisable once glassy but now devitrified and altered 

volcanic lithic fragments, also reach> 3 mm across. 

The crystal fraction of these rock chips comprises 	40% 

quartz, 40% plagioclase, 10% K-feldspar, and 10% of degraded mafic crystal sites, 

oxides and accessory apatite and zircon. 

Quartz again forms sparse very large crystals (up to 4 mm 

across in the present section), that retain some subhedral and magmatically rounded and 

embayed crystal shapes, but mainly angular and broken chips are present. Some larger 

crystals are shattered in situ with distinct strain shadows and some fine recrystallisation 

along incipient microfractures. Some irregular narrow fractures are filled with illite ± 

chlorite ± carbonate. Cleavage fragments of plagioclase invariably are albitised and quite 

heavily dusted with fine grained illite ± carbonate. Rare patches of fine grained granular 

epidote are accessory. Subordinate K-feldspa cleavage fragments are mottled and 

perthitic and rarely form micrographic intergrowths with quartz. Deformed and degraded 
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sites of previous ragged biotite flakes now contain aggregates of chlorite, patchy clouded 

sphene-leucoxene, and epidote ± carbonate. 

Volcanic lithic fragments are poorly defined and some are 

flattened parallel to the weak foliation. Several retain mottled textures of granular 

devitrification in which interlocking irregular but equant felsic domains commonly reach 

0.06 nm'i across. This felsic, once-glassy material is clouded with abundant fine grained 

wispy illite. Some poorly defined, once-glassy volcanic lithic fragments are themselves 	I 
fragmental. 

I 
The rock matrix fraction again is exceptionally fine grained 

(< 0.01 mm grain size), and forms a microgranular mosaic with somewhat variable K-

feldspar (see staining of offcut). This fraction is moderately to heavily clouded with 

exceptionally fine grained illite, which in some domains forms a wavy foliation that 

bends around the relatively coarse broken crystal and lithic fragments. The rock matrix 

fraction also contains small patches of chlorite, carbonate, clouded epidote and sphene-

leucoxene granules. 

Some rock chips in this sample are cut by ?hydrothermal 

veins up to - 0.8 mm across. These are dominated by partly recrystallised granular quartz 

with minor interstitial carbonate and zeolite. Elsewhere are narrow (- 0.2 mm across) 

veinlets conmining fine granular carbonate and minor quartz, while still other veinlets (-S 

0.3 mm across) contain almost equally abundant prismatic to granular quartz, interstitial 

carbonate and minor interstitial zeolite (this reaches 0.3 mm grain size). Unlike the 

previous sample, there is no vein-located prehnite. 

The rock chips in this sample, as in the previous samples, 

comprise unsorted crystal/?vitric tuff that contains material from coarsely quartz-

plagioclase-K-feldspar-biotite porphyritic acidic volcanic source. The rock chips show 

substantial but mainly selective alteration and weak to moderate development of a 

foliation defined by fine grained illite. Some rock chips are cut by narrow veinlets. 
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SUMMARY and CONCLUSIONS 

Three drill core samples from DDH5 represent material at 

17.5 rn, 18.5 in and 34.2 in. The three samples comprise unsorted crystaUonce-vitric 

tuff that contains material from a very coarsely quartz-porphyritic and medium to 

coarsely plagioclase Kfeldspar_biotiteporPhyritic acidic volcanic source. 

The samples show only minor variation in primary 

mineralogy. A very approximate overall average modal mineralogy is as follows; 

quartz 25%-30%; albite 15%-20%; K-feldspar 5%-10%; illite 10%-20%; chlorite 

5%-10%; carbonate 1%-3%; zeolite 0%-3%; sphene-leucoxene - 3%; and accessory 

apatite, zircon, and hematite. 

The samples have undergone song selective alteration, 

similar to that described for previous samples from percussion drill holes 1, 9, 10 and 

11. Primary plagioclase is albitised and clouded by fine grained ffljte. Elite also is 

developed in the abundant fine grained rock matrix fraction where it defines a distinct 

wavy foliation due to moderate tectonic deformation. 

Chlorite selectively replaces once-phenocrystic biotite 

flakes, and therefore forms discrete patches that are essentially 'contained' in the fine 

grained feldspathic and illite-rich rock matrix fraction. Minor chlorite also forms fine 

grained foliated patches in the rock matrix fraction. Carbonate. that is mainly calcite, 

partly fills microfracture-located veinlets. 

Fracture-located veinlets are characteristic in all samples, 

and vein-located calcite is most abundant in DDH5 17.5, where it accounts for almost 

5% of the section area. Zeolite-bearing joint- or fracture- lo c ated veins are present in 

DDH5 18.5 in and particularly 34.2 m. In the latter, a branching zeolitc-(carbonate) 

vein reaches 0.6 mm across, and accounts for about 2%-3% of the present section area. 

Don Reed & Associates Ply Ltd 	 Dr B.J. Barton 
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The previous report, R7/90/1 113, indicates that this 

lithology is tough and compact due to an abundant, ve' fine grained quartzofeldspathjc 

rock matrix fraction, in spite of the presence of contained illite and patchy chlorite. 

Nevertheless, the present samples show variable, but minor, 

microfracturelocated calcite and zeolite, that would degrade readily under normal 

conditions of near-surface weathering. The rock also should mechanically break along 

joints and fractures marked by the zeoIite-calcjtebejg veins. 

Don Reed & Associates P0' Ltd 
Jan-99 Dr B.J. Barron 
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Sample No. 	 DDH5 17.5 rn 

Rock Tvne 	 Partly selectively altered, distinctly foliated (deformed), 

unsorted crystal/once-vitric tuff, that contains material from 

a coarsely quartz-plagioclase-K-feldspar-biotite porphyritic 

acid volcanic source. 

Hand Specimen 	A fine grained, mid green-grey drill core sample that 

contains abundant medium and coarse grained pale are),  quartz, and fewer pale brown 

?feldspar crystal sites. The sample is cut by several narrow branching pale grey 

microfractures and discontinuous veinlets. One discontinuous white veinlet reaches 5 

mm across and reacts strongly with cold dilute HCl, indicating calcite. Staining for K-

feldspar gave positive results for sparse crystal sites and rare patches and gives patchy 

positive results for the fine grained rock matrix fraction. 

Thin Section 	 This unsorted volcaniclastic rock contains abundant 

medium and coarse grained broken crystal fragments and clearly is tuffaceous. It 

contains at least 3001"0 of angular crystal fragments that vary from < 0.2 mm up to> 4 

mm grain size. Subordinate lithic fragments possibly account for about 15% of the 

section area and rarelv reach more than 4 mm across. The remaining fine grained rock 

matrix fraction possibly contained glassy shards and fragments that are now obscured 

by alteration foliation and veining. 

The crystal fraction is almost equally dominated by quartz 

and feldspar with sparse coarse sites of altered and deformed, once-phenocrystic biotite 

flakes. Phenocrystic quartz invariably is coarse grained, distinctly magmatically 

rounded and embaved. Some crystals are shattered in situ and most show brittle 

fracture, strain shadows and narrow zones of fine grained recrystallisation due to 

deformation. Most quartz grains retain trails of fluid and dusty solid inclusions. 

Placioclase cleavage fragments dominate the feldspar and invariably are converted to 

albite that is moderately to heavily dusted with fine grained illite and traces of 

carbonate. K-feldspar cleavage fragments are fractured but relatively little-altered. 

They are strongly perthitic and quite heavily dusted with hematite which is responsible 

for the red-brown colour of the hand specimen. Sites of ragged deformed biotite flakes 

reach more than 3 mm grain size. These are converted to chlorite that is partly oxidised, 
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I 	
and intergrown with aggregates of sphene granules. Apatite and zircon are accessory. 

Also accessory are oxide granules that are converted to aggregates of fine grained 

sphene-leucoxene, indicating a titanian parent. 

1 	 Poorly defined volcanic lithic fragments up to 4 mm across, 

commonly comprise glomeroporphyritic aggregates of illite-clouded albitised 

I
plagioclase and chlorite-altered biotite flakes, set in a meagre matrix of foliated illite-

sericite. 

The exceptionally fine grained (< 0.01 mm) rock matrix 

I fraction now is finely recrystallised and distinctly foliated. The wavy foliation bends 

around coarse crystal and lithic fragments, and is defined by branching trails of wispy 

I illite ± oxidised chlorite. The fine grained illite is intergrown with equally fine grained 

albite ± K-feldspar and trails of dusty sphene granules. 

I 	
The sample has undergone later tensional brittle fracture in 

several different directions. Some narrow tension-fracture located veinlets of granular 

I
carbonate-quartz are discontinuous, and terminated against narrow vein-like fracture 

zones also containing fine grained granular recrystallised quartz and partly recrystallised 

I carbonate. These zones are typically stained by limonitic oxides. Upon crushing this 

rock should break along fracture-located veinlets. 

1 
The sample comprises partly selectively altered, distinctly 

I foliated (deformed), unsorted crystal/once vitric tuff, that contains material from a 

coarsely quartz-plagioclase-K-feldspar-biotite porphyritic acid volcanic source. 

1 	SampleNo. 	 DDH5 

Rock Tvoe 	 Selectively altered, partly deformed and foliated, unsorted 

1 	 crystal/once-vitric tuff, that contains material from a 

coarsely quartz-plagioclase-K-feldspar-biotite porphyritic 

I acid volcanic source. It is cut by a network of late 

branching narrow fracture-located veinlets that contain 

I granular zeolite (mainly laumontite). 

Don Reed &- 4ssocates Pti Ltd 	 Dr B.J. Barron 
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Hand Specimen 	A fine grained mid- to pale green-grey drill core sample that 

contains abundant poorly defined medium and coarse grained pale grey and mid grey 

crystal sites. The sample is cut by sets of conspicuous narrow ?brittl e- fracture located 

veinlets that are pale pink (?zeolite-bearing). K-feldspar staining gave strong positive 

results for sparse crystal sites, and patchy positive results for the fine grained rock 

matrix fraction. 

Thin Section 	 This sample is a similar lithology to that described in the 

previous sample DDH5 17.5 m. It is also an unsorted crystallonce-vitric tuff, that 

contains material from a coarsely quartz-plagioclase-K-feldspar biotite porphyritic 

acidic volcanic source. Broken crystal fragments have a variable grain size up to 6 mm 

across, and these account for about 35% of the present section area. Shadovy outlines 

of altered once-glassy volcanic lithic fragments, could account for a further 15% of the 

section area. These mainly are < 1 mm grain size. 

The crystal fraction is dominated by exceptionally coarse 

grained quartz phenocrvsts that retain subhedral and deeply magmatically embayed 

(resorbed) shapes. Most coarse grained crystals are broken, while fmer grained quartz 

comprises angular chips. The quartz grains show distinct strain shadows, narrow 

fractures and zones of recrystallisation. Most quartz crystals contain trails of dusty 

solid and fluid inclusions. Subordinate and smaller feldspar crystal sites are dominated 

by albitised cleavage fragments of plagioclase that are quite heavily dusted with fine 

grained illite and patchy carbonate. Sparse cleavage fragments are strongly perthitic K-

feldspar that is partly clouded by dusty hematite ± carbonate. Biotite is not preserved in 

ragged deformed sites of flakes that are now converted to partly oxidised chlorite, 

together with small clusters of sphene granules. Small crystals of apatite and zircon are 

accessory. Also accessory are sparse sites of titanian oxides now converted to dense 

aggregates of fine grained sphene-leucoxene. 

Once-glassy volcanic lithic fragments. with sparse albitised 

plagioclase phenocrsts, now are converted to mottled devitrified aggregates of clouded 

albite and abundant illite. 

Li 

I 
I 
I 

1 
I 
I 
Li 
I 
I 
I 
I 
I 
I 
[I] 
I 
I 

Don Reed & Associates Pry Ltd 	 Dr B.J. Barron 



H 
	 Page 6 

The fine grained rock matrix fraction once could have been 

glassy, but now comprises a felsic mosaic that is heavily dusted with and cut by 

branching trails of illite that define the wavy foliation. Local patches of carbonate and 

sphene are also developed. 

The sample is cut by sparse narrow discontinuous tension 

fractures mainly filled with carbonate (calcite) and subhedral vein quartz. Later 

fractures and veins, however, are the pale pink branching and discontinuous ?fracture-

located veins of the hand specimen. One of these, represented in the present section, 

reaches 0.7 mm across. It comprises a granular aggregate of zeolite (most likely 

laumontite), with an average grain size of about 0.2 mm. The laumontite is moderately 

to quite heavily dusted with red-brown hematite, which is responsible for the pink 

colour of these veins in the hand specimen. The laumontite is also intergrown with 

minor patchy carbonate and quartz. 

The sample is a selectively altered, partly deformed and 

foliated, unsorted crystallonce-vitric tuff, that contains material from a coarsely quartz-

plagioclase-K-feldspar-biotite porphyritic acid volcanic source. It is cut by a network of 

late branching narrow fracture-located veinlets that contain granular zeolite (mainly 

H 
	

laumontite). 

I 	Sample No. 	 DDH5 34.2 m 

I
Rock Type 	 Selectively altered, foliated and deformed, unsorted 

crystal/once-vitric tuff that is cut by narrow tension-

I fracture-located veinlets of granular quartz-carbonate, and 

later narrow joint- or fracture-located veinlets containing 

I abundant zeolite ± carbonate ± quartz. 

1 	Hand Specimen 	A fine grained mid green-grey drill core sample, that 

contains sparse coarse grained pale grey ?quartz crystal sites and rare pink-brown 

I feldspar crystal sites. The sample is cut by several discontinuous branching pale grey 

I 

	

	
veinlets that react with cold dilute HC1 indicating calcite. The drill core is broken along 

somewhat planar ?joint or fracture-located veins that contain abundant pale pink zeolite. 
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I 
K-feldspar staining gave positive results for some coarse crystal sites, and also for 

abundant difse patches in the fine grained rock matrix fraction. 	 I 

Thin Section 	 Unsorted crystal/once-vitric fragmental texture once again 	I 
is characteristic in this tuffaceous rock. It has undergone selective alteration, weak 

foliation and veining that largely obscures finer relict textures and mineralogy. Angular 

crystal fragments account for about 30% of the present section area, and vary from < 0.1 

mm up to more than 4 mm grain size. Poorly defined lithic fragments reach 2 mm 

across, and comprise once -porphyritic and once-glassy but now mottled and devitrified 

once-glassy volcanic material. The poorly defined fine grained once-glassy rock matrix 

fraction now is altered and foliated. 	 I 
The unsorted crystal fraction comprises approximately 	I 

equal major proportions of quartz and feldspar. The once phenocrystic quartz is broken 

and angular with some intact subhedral and magmatically rounded or embayed outlines. 	I 
The once phenocrystic quartz shows distinct strain shadows and brittle fractures with 

zones of local fine recrystallisation. The quartz encloses conspicuous nails of dusty 

solid and fluid inclusions. Abundant cleavage fragments of albitised plagioclase are 

very heavily dusted with fine grained illite. Sparse phenocrystic K-feldspar, on the 

other hand, lacks illite clouding but is distinctly perthitic with patches of dusty hematite 

clouding. Deformed and selectively altered mafic crystal sites retain shapes of previous 

biotite flakes. These are converted to chlorite and oxidised chlorite with patches of 

microgranular sphene. Accessory crystal sites are fine grained apatite, zircon and 

titanian oxides, also converted to fine grained clouded sphene-leucoxene. 	
I 

The sample contains poorly defined once glassyvolcanic 	I 
lithic framents. mainly < 2 mm across. Although once glassy, these are now converted 

to a mottled quartz-bearing felsic mosaic that is clouded with dusty illite. Some of the 

poorly defined lithic fragments enclose angular cleavage fragments of albitised 

plagioclase, suggesting that some lithic fragments are themselves fragmental 	I 
(tuffaceous). 	

1 
I 
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The poorly defined rock matrix fraction is fine grained 

I felsic and contains abundant illite that defines the weak foliation and forms wavy trails 

around coarse crystal and lithic fragments. 

I 
I

The sample is cut by several sets of discontinuous veinlets. 

A set of subparallel narrow discontinuous tension microfractures contains aggregates of 

I 	
granular quartz with minor K-feldspar and carbonate. These are cut at a high angle by a 

somewhat wider (up to 0.4 mm) discontinuous veins that also contain granular quartz 

I
and carbonate (mainly calcite). Still later ?joint or fracture-located veins (the pink 

veinlets of the hand specimen), contain granular zeolite (once again ?laumontite), 

I together with carbonate (calcite), and minor quartz. 

I The sample may be described as a selectively altered, 

foliated and deformed, unsorted crystaL'once-vitric tuff that is cut by narrow tension-

I fracture-located veinlets of granular quartz-carbonate, and later narrow joint- or 

fracture-located veinlets containing abundant zeolite ± carbonate ± quartz. 

I 
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I Applied Petrographic Services P.O.Box 257 
Stra ~vberry 	2012 

2a Railway Avenue, Staore, NSW 2048, Australia PWFax (02) 9516 4808 

Page 1 of 12 
CLIENT: TOTAL CARE ENGINEERING MAINT. 	APS REPORT NO.: M 1209 

255 CANBERRA AVENUE 
FYSHWICK, ACT 2609 	 DATE: 20.2.99 

ATTENTION: DARRYL KNOWLES 
SAMPLE DETAILS: WIILLIAMSDALE QUARRY, DDH 7; 18.0 metres 

PETROGRAPHIC ANALYSIS 
MINERAL FORM VOL. 
QUARTZ Poorly sorted. Coarse grained,  some medium, fine and 23 

very coarse (max. 4.5mm, average approx. 0.8mm) 
detrital crystal fragments, and as very fine gi ained 
anhedra in the matrix (0.03mm). Some crystal 
fragments are rounded, some strongly embayed, but 
also some very angular grains. Generally slightly to 
distinctly elongate. Most grains show intense strain 
shadows, are frequently fractured, some mylonitised.  

PLAGIOCLASE Medium to coarse grained, rounded to angular detrital 30 
crystal fragments up to 2.5mm, average approx. 
0.5mm. Also as very fme grained anhedra in the 
matrix. Generally moderate alteration.  

K FELDSPAR Medium to coarse grained detrital crystal fragments, 23 
and as very fine grained anhedra in the matrix.  

OPAQUES Mainly fine grairied T102, minor partly leucoxenised 1 
ilmenite, and <1% pyrite.  

CHLORITE! Very fine grained flakes in the matrix, also partly 18 
CLAY altering plagioclase, and aggregates (up to 2nim) 
MINERALS pseudomorphing biotite flakes.  
ACCESSORY Very fine grained  crystals of zircon, apatite, and <1 
MINERALS epidote. ____ 

CARBONATES Fine grained., generally elongate secondary crystals in 5 

I pressure_shadows,_  and _altering_plagioclase.  
Number of points counted: 508 	 Date counted: 18.2.99 
ROCK TEXTURE: Detrital. Poorly sorted, coarse to very fine grained. Mainly 
consisting of crystal fragments in a very fine grained felsic and chlorite/clay mineral 
matrix. Also rare sandstone fragments. An indistinct bedding is defined by elongate 
detrital quartz and biotite. Slight grain size and compositional variations in the 
matrix defme shapes suggesting that this may originally have contained volcanic 
glass, later devitrified to very fine grained felsics/clays. 

I 
11 
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Applied Petrographic Services 
I P.O.Box 257 

Strawberry Hills 2012 

2a Railway Avenue, Store, NSW 2048, Australia PWFax (02) 9516 4808 

Page 2 of 12 

CLIENT: TOTAL CARE ENGINEERING MA1NT. 	APS REPORT NO.: M 1209 
255 CANBERRA AVENUE 
FYSHWICK, ACT 2609 	 DATE: 202.99 

ATTENTION: DARRYL KNOWLES 
SAMPLE DETAILS: WILLIAMSDALE QUARRY, DDH 7; 18.0 metres 

ALKALI SILICA REACTIVE MATERIALS 
AS LISTED IN THE JOINT PUBLICATION 

CEMENT & CONCRETE ASSOCIATION OF AUSTRALIA T47 
& STANDARDS AUSTRALIA HB79-1996 

Section 2.4 Evaluation of Reaction Potential by Petrology 

Potential for Substantial AAR 
'Minor amounts of siliceous glass, opal, chalcedony, NOT DETECTED 

cryp to crystalline quartz, tridymite, or cristobalite  
Moderate amounts of heavily strained quartz or fine Quartz shows intense 
chert or micro crys tallin e quartz within acid rock strain shadows 
Major amounts of moderately strained quartz NOT DETECTED 
Further testing should be undertaken to verify this classJica.tion 

Potential for Mild or Slow AAR 
Rare siliceous glass, opal, chalcedony, cryptocrystalline NOT DETECTED 
quartz, tridymite, or cristobalite  
Minor amounts of heavily strained quartz or fine 3% microcrystalline 
chert or microcrystaffine quartz within acid rock quartz in the matrix 
Minor to moderate amounts of moderately strained quartz NOT DETECTED 
Further testing should be undertu/%'en to verfv this classzjleatioiz 

The rock contains moderate amounts of heavily strained quartz (and 
minor microcrystalline quartz). This has the potential for substantial 
AAR. Further testing is necessary to confirm this. 

I 
J. McNULTY 
	 I 

P ETRO LO GIST 
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pp1ied Petrographic Services 
I P.O.Box 257 

StrawberryHills20l2 

2a R1way Avenue, Stmore, NSW 2048, Ausa1ia PFax (02) 9516 4808 

Page 3 of 12 
CLIENT: TOTAL CARE ENGiNEERING MAINT. 	APS REPORT NO.: M 1209 

255 CANEERIA AVENUE 
FYSHWICK, ACT 2609 	 DATE: 20299 

ATTENTION: DARRYL KNOWLES 
SAMPLE DETAILS: WJLLIAMSDALE QUARRY, DDH 7; 18.0 metres 

PETROGRAPHIC ANALYSIS FOR ALKALI REACTIVITY 
METHOD: ASTM C295-90 (By thin section and point count) 

ALKALI SILICA REACTIVE MATERIALS 

OPAL NOT DETECTED 
CHERT NOT DETECTED 
TRIDYMITE/CRISTOBALITE NOT DETECTED 
MICROCRYSTALLINE QUARTZ 3% 
STRAINED/METAMORPHOSED QUARTZ MODERATE AMOUNTS 

PRESENT 
MYLONITISED QUARTZ SOME PRESENT 
ACID TO INTERMEDIATE GLASSY TO 
CRYPTOCRYSTALLIINE ROCKS  

NOT DETECTED 

SYNTHETIC GLASS NOT DETECTED 
SILICA RICH ROCKS 	t  23% QUARTZ 

ALKALI SILICATE REACTIVE MATERIALS 

GREY WACKE/ARGILLITE/PHYLLITE 	 NOT DETECTED 
ZEOLITES 	 NOT DETECTED 

ALKALI CARBONATE REACTIVE MATERIAL 

ARGILLACEOUS DOLOMITIC LIMESTONE 	NOT DETECTED 
CALCALREOUS DOLOMITE 	 NOT DETECTED 

J. McNULTY 
PETROLOGIST 
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Applied Petrographic Services P.O.Box 257 

St,,,b,rTy 	2012 	I 
2a Railway Avenue, Store, NSW 2048, Ausalia Ph/F 	(02) 9516 4808 

Page 4 of 12 
CLIENT: TOTAL CARE ENGINEERING MAINT. 	APS REPORT NO.: M 1209 

255 CANBERRA AVENUE 
FYSH WICK, ACT 2609 	 DATE: 20.2.99 

ATTENTION: DARRYL KNOWLES 
SAMPLE DETAILS: WILLIAMSDALE QUARRY, DDH 7; 18.0 metres 

PETROGRAPHIC EXAMINATION FOR DELETERIOUS 
MATERIALS 
METHOD: ASTM C295-90 (By thin section and point count) 

SOLUBLE SULPHATES NOT TESTED 
SULPHIDES <1% PYRITE 
EXPANSIVE CLAY MINERALS NOT TESTED* 
ALTERED / WEATHERED 
MATERIAL  

ALTERATION OF PLAGIOCLASE 

ORGANIC MATERIAL NOT DETECTED 
CINDERS/CL1NKER/COAL ASH NOT DETECTED 
MAGNESIUM OXIDE NOT DETECTED 
CALCIUM OXIDE NOT DETECTED 
FLAKY (CRUSHED) PARTICLES NOT DETECTED 
MICA NOT DETECTED 
ZEOLITES NOT DETECTED 

*Staiuing  Indicated that minor amounts of the chloritelclay minerals in the rock 
may be expansive. X-ray diffraction would be required to confirm this. 

J. I 
PETROLOGIST 
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Applied Petrographic Services 
P.O.Box 257 
Strawberry 	2012 

Railway Avenue, Store, NSW 2048, Australia PhfF 	(02) 9516 4808 

Page 5 of 12 
CLIENT: TOTAL CARE ENGINEERING MAINT. 	APS REPORT NO.: M 1209 

255 CANBERRA AVENUE 
FYSHWICK, ACT 2609 	 DATE: 20.2.99 

ATTENTION: DARRYL KNOWLES 
SAMPLE DETAILS: WI.LLIAMSDALE QUARRY, DDH 7; 42.6 metres 

PETROGRAPHIC ANALYSIS 
MUERAL FORM VOL.% 

QUARTZ Poorly sorted. Coarse grained, some medium, fme and 23 
very coarse (max. 4.5mm, average approx. 1mm) 
detrital crystal fragments, and as very fine grained 
anhedra in the matrix (0.03mm). Some crystal 
fragments are rounded, some strongly embayed, but 
also some very angular grains. Generally slightly to 
distinctly elongate. Most grains show intense strain 
shadows, are frequently fractured, some mylonitised.  

PLAGIOCLASE Medium to coarse grained, rounded to angular detrital 33 
crystal fragments up to 3.5mm, average approx. 
0.8mm. Also as very fine grained anhedra in the 
matrix. Generally moderate alteration.  

K FELDSPAR Medium to coarse grained detrital crystal fragments, 21 
and as very fine grained anhedra in the matrix.  

OPAQUES Mainly fine grained TiO2, minor partly leucoxenised 2 
ilmenite,_  and _<1%_pyrite.  

CHLORITE! Very fine grained flakes in the matrix, also partly 17 
CLAY altering plagioclase, and aggregates (up to 3mm) 
MINERALS pseudomorphing biotite flakes.  
ACCESSORY Very fine grained crystals of zircon, apatite, and 1% 1 
MINERALS epidote.  
CARBONATES Fine grained, generally elongate secondary crystals in 3 

pressure shadows, thin veins, and altering plagioclase.  
Number of points counted: 519 	 Date counted: 18.2.99 
ROCK TEXTURE: Detrital. Poorly sorted, coarse to very fine grained. Mainly 
consisting of crystal fragments in a very fine grained felsic and chlorite/clay mineral 
matrix. An indistinct bedding is defined by elongate detrital quartz and biotite. Slight 
grain size and compositional variations in the matrix defme shapes suggesting that 
this may originally have contained volcanic glass, later devitrified to very fine 
grained felsics/clays. 

I 	ROC 'TYPE: CRYSTAL!? VITRIC TIJFF 
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Applied Petrographic Services 
IP.O.Box 257 

StrawbenyHills 2012 

2a Raliway Avenue, Sore, NSW 2048, Australia (02) 9516 4808 

Page 6 of 12 
CLiENT: TOTAL CARE ENGIINEERING MAINT. 	APS REPORT NO.: M 1209 

255 CANBERRA AVENUE 
FYS[-IWICK., ACT 2609 	 DATE: 20.2.99 

ATTENTION: DARRYL KNOWLES 
SAMPLE DETAILS: WILLIAMSDALE QUARRY, DDH 7; 42.6 metres 

ALKALI SILICA REACTIVE MATERIALS 
AS LISTED IN THE JOINT PUBLICATION 

CEMENT & CONCRETE ASSOCIATION OF AUSTRALIA T47 
& STANDARI)S AUSTRALIA 11B79-1996 

Section 2.4 Evaluation of Reaction Potential by Petrology 

Potential for Substantial AAR 
Minor amounts of siliceous glass, opal, chalcedony, NOT DETECTED 
cryptocrystalline quartz, tridymite, or cristobalite  
Moderate amounts of heavily strained quartz or fine Quartz shows intense 
chert or microcrystalline quartz within acid rock strain shadows 
Major amounts of moderately strained quartz NOT DETECTED 
Further testing should be undertaken to verify this class jJlcution 

Potential for Mild or Slow AAR 
Rare siliceous glass, opal, chalcedony, cryptocrystalline NOT DETECTED 
quartz, tridymite, or cristobalite  
Minor amounts of heavily strained quartz or fine 2% microcrystalline 
chert or microcrystalline quartz within acid rock quartz in the matrix 
Minor to moderate amounts of moderately strained quartz NOT DETECTED 
Further testing should be undertaken to verify this clussijicazion 

The rock contains moderate amounts of heavily strained quartz (and 
minor microcrystalline quartz). This has the potential for substantial 
AAR. Further testing is necessary to confirm this. 
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Applied Petrographic Services 
P.O.Box 257 
StrawberryHills20l2 

R1way Avenue, Store, NSW 2048, Ausa1ia PhfF 	(02) 9516 4808 

Page 7 of 12 

CLILNT: TOTAL CARE ENGINEERING MAINT. 	APS REPORT NO.: M 1209 

255 CANBERRA AVENUE 
FYSHWICK, ACT 2609 	 DATE: 20.2.99 

ATTENTION: DARRYL KNOWLES 
SAMPLE DETAILS: WIILLIAMSDALE QUARRY, DDH 7; 42.6 metres 

PETROGRAPHIC ANALYSIS FOR ALKALI REACTIVITY 
METHOD: ASTM C295-90 (By thin section and point count) 

ALKALI SILICA REACTIVE rvIATERIALS 

OPAL NOT DETECTED 

CHERT 	 . NOT DETECTED 

TRLDYMITE/CRISTOBALITE NOT DETECTED 

MICROCRYSTALLINE QUARTZ 2% 

STRAJNED/METAMORPHOSED QUARTZ MODERATE AMOUNTS 
PRESENT 

MYLONITISED QUARTZ SOME PRESENT 
ACID TO INTERMEDIATE GLASSY TO 
CRYPTOCRYSTALLINE ROCKS  

NOT DETECTED 

SYNTHETIC GLASS 	 -- NOT DETECTED 

SILICA RICH ROCKS 23% QUARTZ 

ALKALI SILICATE REACTIVE MATERIALS 

GREY WACKE/ARGILLITE/PHYLL1TE 	 NOT DETECTED 
ZEOLITES 	 I NOT DETECTED 

ALKALI CARBONATE REACTIVE MATERiAL 

[KGThLACEOUS DOLOMITIC LiMESTONE - NOT DETECTED 

CALCAREOUS DOLOMITE 	 NOT DETECTED 

J. McNIJLTY 
JETROLOGIST 
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[Applied Petro graphic Services 
I P.O.Box 257 

Strawberry Hflls 2012 

2a R1way Avenue, Staore, NSW 2048, Ausa1ia Phiax (02) 9516 4808 

Page 8 of 12 

CLIENT: TOTAL CARE ENGINEERIING MAINT. 	APS REPORT NO.: ."4 1209 

255 CANBERRA AVENUE 
FYSHWICK, ACT 2609 	 DATE: 20.2.99 

ATTENTION: DARRYL KNOWLES 
SAMPLE DETAILS: WIILLIAMSDALE QUARRY, DDH 7; 42,6 metres 

PETROGRAPHIC EXAMINATION FOR DELETERIOUS 
MATERIALS 
METHOD: ASTM C295-90 (By thin section and point count) 

SOLUBLE SULPI-IATES NOT TESTED 
SULPHIDES <1% PYRITE 
EXPANSIVE CLAY MINERALS NOT TESTED* 

ALTERED /WTEATIiERED 
MATERIAL  

ALTERATION OF PLAGIOCLASE 

ORGANIC MATERIAL NOT DETECTED 
CINDERS/CLINKERICOAL ASH NOT DETECTED 
MAGNESIUM OXIDE NOT DETECTED 
CALCiUM OXIDE NOT DETECTED 
FLAKY (CRUST-lED) PARTICLES NOT DETECTED 
MICA NOT DETECTED 
ZEOLITES NOT DETECTED 

*sta jning  indicated that minor amounts of the chloriteiclay minerals in the rock 
may be expansive. X-ray diffraction would be required to confirm this. 

J. McN1JLTY 
PETROLOGIST 
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I Applied Petrographic Services 
P.O.Box 257 
Strawben7HilIs2Ol2 	I 

Rni1way Avenue, Store, NSW 2048, Australia (02) 9516 4808 

Page 9 of 12 
CLIENT: TOTAL CARE ENGINEERfNG MAINT. 	APS REPORT NO.: M 1209 

255 CANBERRA AVENUE 
FYSH WICK, ACT 2609 	 DATE: 20.2.99 

ATrENTION: DARRYL KNOWLES 
SAMPLE DETAILS: WITLLIAMSDALE QUARRY, DDH 7; 56.3 metres 

PETROGRAPHIC ANALYSIS 
M11ERAL FORM VOL. % 

QUARTZ Poorly sorted. Coarse grained,  some medium, fine and 22 
very coarse (max. 5.5mm, average approx. 1mm) 
detrital crystal fragments, and as very fine grained 
anhedra in the matrix (0.03 imn). Some crystal 
fragments are rounded, some strongly embayed, but 
also some very angular grains. Generally slightly to 
distinctly elongate. Most grains show intense strain 
shadows, are frequently fractured, some mylonitised.  

PLAGIOCLASE Medium to coarse grained, rounded to angular detrital 32 
crystal fragments up to 3mm, average approx. 0.8mm. 
Also as very fine grained anhedra in the matrix. 
Generally_moderate_alteration.  

K FELDSPAR Medium to coarse grained  detrital crystal fragments, 21 
and as very fine grained anhedra in the matrix.  

OPAQUES Mainly fine grained T102, minor leucoxenised 
ilinenite,_and_<1%_pyrite.  

CHLORITE! Very fine grained flakes in the matrix, also partly 17 
CLAY altering plagioclase, and aggregates (up to 21nm) 
MINERALS pseudomorphing biotite flakes.  
ACCESSORY Rare very fine grained crystals of zircon and apatite, 6 
MINERALS and 6% secondary epidote.  
CARBONATES Fine grained,  generally elongate secondary crystals in 

pressure shadows, thrn veins, and altering plagioclase.  
Number of points counted: 514 	 Date counted: 18.2.99 

ROCK TEXTURE: Detrital. Poorly sorted, coarse to very fine grained. Mainly 
consisting of crystal fragments in a very fine felsic and chlorite/clay mineral matrix. 
An indistinct bedding is defined by elongate detrital quartz and biotite. Slight grain 
size and compositional variations in the matrix define shapes suggesting that this 
may originally have contained volcanic glass, later devitrified to very fine grained 
fe isic s/clays. 
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Applied Petrographic Services I P.O.Box 257 
Strawberry 	2012 	I 

(2a Railway Avenue, Store, NSW 2048, Ausa1ia PhfFx (02) 9516 4808 

Page 10 of 12 
CLIENT: TOTAL CARE ENGINEERING MAINT. 	APS REPORT NO.: M 1209 

255 CANBERRA AVENUE 
FYSHWICK, ACT 2609 	 DATE: 20.2.99 

ATrENTION: DARRYL KNOWLES 
SAMPLE DETAILS: WIILIAMSDALE QUARRY, DDH 7; 56.3 metres 

ALKALI SILICA REACTIVE MATERIALS 
AS LISTED IN THE JOINT PUBLICATION 

CEMENT & CONCRETE ASSOCIATION OF AUSTRALIA T47 
& STANDARDS AUSTRALIA HB79-1996 

Section 2.4 Evaluation of Reaction Potential by Petrology 

Potential for Substantial AAR 
Minor amounts of siliceous glass, opal, chalcedony, NOT DETECTED 
cryptocrystalline quartz, tridymite, or cristobalite  
Moderate amounts of heavily strained quartz or fine Quartz shows intense 
chert or microcrystalline quartz within acid rock strain shadows 
Major amounts of moderately strained quartz NOT DETECTED 
Further testing  should be undertaken to verify this classfica.tion 

Potential for Mild or Slow AAR 
Rare siliceous glass, opal, chalcedony, cryptocrystalline NOT DETECTED 
quartz, tridymite, or cristobalite  
Minor amounts of heavily strained quartz or fine 2% microcrystalline 
chert or microcrystalline quartz within acid rock quartz in the matrix 
Minor to moderate amounts of moderately strained quartz NOT DETECTED 
Further testing should be undertaken to verfv this classificuiion 

The rock contains moderate amounts of heavily strained quartz (and 
minor microcrystalline quartz). This has the potential for substantial 
AAR. Further testing is necessary to confirm this. 
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Applied Petrographic Services 
P.O.Box 257 
Strawberry Hills 2012 

[Railway Avenue, Stanmore, NSW 2048, Australia J PhfFax (02) 9516 4808 

Page 11 of 12 

CLIENT: TOTAL CARE ENGINEERING MA[NT. 	APS REPORT NO.: M 1209 

255 CANBERRA AVENUE 
FYSHWICK, ACT 2609 	 DATE: 20.299 

ATrENTION: DARRYL KNOWLES 
SAMPLE DETAILS: WILLIAMSDALE QUARRY, DDH 7; 56.3 metres 

PETROGRAPHIC ANALYSIS FOR ALKALI REACTIVITY 
METHOD: ASTM C295-90 (By thin section and point count) 

ALKALI SILICA REACTIVE MATERIALS 

OPAL NOT DETECTED 

CHERT NOT DETECTED 
TRIDYMITE/CRISTOBALITE NOT DETECTED 
MICROCRYSTALLINE QUARTZ 2% 
STRAINED/METAMORPHOSED QUARTZ MODERATE AMOUNTS 

PRESENT 
MYLONITISED QUARTZ SOME PRESENT 
ACiD TO INTERMEDIATE GLASSY TO 
CRYPTOCRYSTALL[NE ROCKS  

NOT DETECTED 

SYNTHETIC GLASS NOT DETECTED 

SILICA RICH ROCKS 22% QUARTZ 

ALKALI SILICATE REACTIVE MATERIALS 

GREYWACKE/ARGILLITE/PHYLLITE 	 NOT DETECTED 	 - 

ZEOLITES 	 NOT DETECTED 

ALKALI CARBONATE REACTIVE MATERIAL 

ARGILLACEOUS DOLOMITIC LIMESTONE 	NOT DETECTED 

CALCAREOUS DOLOMITE 	 NOT DETECTED 

I 	J. McNULTY 
PETROLOGIST 
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Applied Petrographic Services P.O.Box 257 
StrawberryHills2Ol2 	I 

2a R1way Avenue, Stanmore, NSW 2048, Ausa1ia PhT 	(02) 9516 4808 

Page 12 of 12 

CLIENT: TOTAL CARE ENGINEER[NG MAINT. 	APS REPORT NO.: M 1209 

255 CANBERRA AVENUE 
FYSHWICK, ACT 2609 	 DATE: 20.2.99 

ATrENTION: DARRYL KNOWLES 
SAMPLE DETAILS: WJLLIAMSDALE QUARRY, DDH 7; 56.3 metres 

PETROGRAPHIC EXAMINATION FOR DELETERIOUS 
MATERIALS 
METHOD: ASTM C295-90 (By thin section and point count) 

SOLUBLE SULPHATES NOT TESTED 
SULPII[DES <1% PYRITE 
EXPANSIVE CLAY MINERALS NOT TESTED* 

ALTERED / WEATHERED 
MATERIAL  

ALTERATION OF PLAGIOCLASE 

ORGANIC MATERIAL NOT DETECTED 
CINDERS/CLINIK.ER/COAL  ASH NOT DETECTED 
MAGNESIUM OXIDE NOT DETECTED 
CALCIUM OXIDE  NOT DETECTED 
FLAKY (CRUSHED) PARTICLES NOT DETECTED 
MICA NOT DETECTED 
ZEOLITES NOT DETECTED 

*StajlJjng  indicated that minor amounts of the chlorite/clay minerals in the rock 
may be expansive. X-ray diffraction would be required to confirm this. 

J. McNULTY 
PETROLOGIST 	 C 1999 Applied Peirographie Services 
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X-RAY POWDER DIFFRACTION ANALYSIS OF 
TVO SAMPLES OF CRYSTAU?VITRIC lUFF 

from Williamsdale Quarry 

Introduction 

Two samples of drill core labeled 

DDH 7, 42.6m and 

DDH 7, 56.3m 

were submitted for mineral analysis by X-ray powder diffraction with a request to 

confirm a low amount of expansive clays. 

The analysis was carried out by monochromatized CuKa radiation examining the 

sample as received and as an oriented aggregate of the fine fraction obtained by 

sedimentation from water suspension of the samples. The oriented specimens were 

examined air dry, after ethylene glycol solvation and after heating to 400°C for one 

hour, a procedure that is standard for the identification of clay minerals. 

The data from the natural (as received) powdered specimen were processed by 

computer; a search match program WIN Plot (CSIRO, Division of Soils) was used for 

the identification of mineral phases. The program uses the ICCD (International 

Centre for Diffraction Data) powder diffraction file (sets 1 - 47). 

Analytical Data 

The results of the X-ray powder diffraction analysis of the natural (as received) as 

well as the oriented sample are given in Table 1. The letters D, A, M, S, T denote 

semi-quantitative estimates of mineral percentages: 

D = dominant (>60%) 

A = abundant (60 - 40 %) 

M = moderate (40 - 20%) 

S = small (20 - 5%) 



I 
T = traces (<5%) 

I 
The diffractometer traces obtained in the course of the examination are attached (see 

I Figures 1 to 3). 

I 
Comment 

The data obtained by examining samples as received confirmed the mineral 

I 	composition established by optical microscopy, with the exception of accessory 

minerals, which fall below the detection limit of XRD analysis. Quartz, feldspars (both 

I 	alkali feldspar and plagioclase), chlorite and mica are the principal minerals. Mica 

appears to be dioctahedral of the muscovite/sericite type. If there is a trioctahedral 

mica present, its occurrence is masked by the former. 

I 	
No expansive clays, not even in traces, were found in the fine fraction of the 

samples. The diffractometer traces of the fine fraction show essentially the same 

I 	
mineral composition as the traces of natural (as received) samples. The subsequent 

treatment of oriented air-dry specimens (glycolation, heating) did not produce any 

observable changes of the pattern. 

IZ
r Ervin Slansky 

I March 4, 1999 
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Table 1 

Mineral Composition of Samples 
(data for samples as received and fine fraction combined) 

Mineral 	 DDH 7 	DDH 7 
42.6m 	56.3m 

Quartz A A 
Feldspars A A 
Chlorite M M 
Mica S S 
Epidote ?T T 
Apatite ? T 
Calcite T T 

J 
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INTRODUCTION 

This report has been prepared by Holmes Air Sciences for International Environmental 

Consultants Pty Ltd. It forms a supporting document to be included in the Environmental 
Impact Statement (EIS) for the proposed extraction operations at Williamsdale Quarry in 
southern NSW. The purpose of the report is to assess the dust impacts due to proposed 

operations at the site. 

Dust impacts have been assessed by comparing estimated dust concentrations and fallout levels 
with relevant air quality criteria. These estimates have been made using the US EPA's short-term 

industrial source complex model known as ISCST3 (US EPA, 1995). 

LOCAL SE1FING AND PROJECT DESCRIPTION 

The proposed quarry is located approximately 20km south of Tuggeranong, near the village of 
Williamsdale. The site is north of Williamsdale Road which intersects with the Monaro 

Highway at the NSW!ACT border. Figure 1 shows the location of the proposed quarry which 

lies near the northern end of the lease boundary. The local terrain is undulating, with the site 
itself located on an area of raised terrain falling away to the south (Figure 2). 

There are a number of single residences to the west and south of the site, and the land adjacent 
to the north of the lease had recently been zoned rural residential indicating the potential for 
further development in this area. At this stage there are no residences to the north of the 

proposed site. 

The quarry operation will produce a comprehensive range of premium quality hard rock 
aggregates, crusher dust, manufacture sand and blended pavement materials for sale to the 
public and private sector within the ACT/Queanbeyan areas. It is anticipated that the proposal 
will produce a maximum of 600,000 t/y of product, from a total excavation of 630,000 t!y. All 
material will be drilled and blasted requiring approximately 32 blasts per year. Fractured rock 
will then be transferred into 50 t dump trucks using front-end-loaders and hauled to the primary 
crusher just outside the pit. Primary crushed rock will then be conveyed to a surge pile. The 
rock will be reclaimed from the surge pile and fed into the process area where it will be crushed 
and screened and loaded into different stockpiles. The product will be loaded into 27 t sales 
trucks and hauled off-site via the access road to Williamsdale Road. The proposal will operate 
between 6am and 6pm, 5.5 days per week. 

AIR QUALITY ISSUES 

3.1 Preamble 

This section discusses air quality goals which currently apply in NSW. These goals are used to 
assess air quality impacts, but they are not formal standards in NSW; that is, they are not legally 
binding standards. The health issues on which the goals are based are also discussed. 

The NSW Environmental Protection Authority (EPA) has historically noted air quality goals for 
particulate matter determined by the United States Environment Protection Agency (US EPA) 
and the National Health and Medical Research Council (NHMRC). These, together with other 

goals referred to in the US, are listed in Table 1. 

It should be noted that the National Environment Protection Council (NEPC) has determined a 
new set of air quality goals for adoption at a national level, which are part of the National 
Environment Protection Measures (NEPM). These are currently being considered by Federal 
Parliament and are likely to be adopted by the NSW EPA when they are gazetted. In its recent 
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publication 'Action for Air" (EPA, 1998) the NSW EPA has adopted the 50 tg/m3  NEPM 24-hour 

standard2  for particulate matter less than 10 im in diameter (PM10) as an interim goal, as well as 

a new long-term reporting goal of 30 Wm3. 

Table 1 - Air quality standards/goals for particulate matter concentrations 

POLLUTANT STANDARD 	 iAGENCY 

Total suspended particulate matter 90tg/m3  (annual mean) NHMRC 

(TSP)  

Particulate matter < 10 Iim (PM10) 50 	m3  (annual mean) US EPA 

30 tg/m3  (annual mean) NEPM 

150 tWm3 (24-hour)' US EPA 

50 ig!m3  (24-hour)2  NEPM 

50 .tg/m3  (24-hour) NSW EPA Interim 

Particulate matter < 2.5 pm (PM25) 15 pg/rn3  (annual mean) US EPA 

65 pg/rn3  (24-hour)3  US EPA 

Air quality impacts from dust emissions occur in a number of ways. Firstly there is the potential 

for dust deposition to soil surfaces such as washing, motor vehicles, the outsides of buildings, 

I 	
swimming pools and to lead to a build up of sediment in rainwater tanks which collect water 

from roofs. These are referred to as effects on amenity. These effects would occur in the 
absence of the quarry and it is the extent to which the effects are worsened that determines the 

I 	
acceptability or otherwise of dust emissions from the proposal. Secondly, air borne dust has the 

potential to cause health effects. 

I 	
The effects of dust on amenity and health can be assessed by comparing dust deposition rates 

and dust concentrations with recognised air quality criteria established as a result of research 

both in New South Wales and overseas. To cover the full range of possible adverse impacts it is 

I 	
necessary to make reference to criteria for both long-term (annual means) and short-term (24-

hour) periods and for dust within a range of particle sizes. 

3.2 Concentration 

in the following discussion reference will be made to three classes of dust, PM25, PM10  and Total 

Suspended Particulate matter (TSP). PM25  refers to dust in the fine particle size range 0 to 2.5 Iim. 

This dust can be inhaled into the deepest areas of the lung. PM10  dust relates to particles less than 

10 tm aerodynamic size and TSP relates to all suspended particles (which are usually in the size 

range 0 to 50 Itm, larger particles settling out too rapidly to be considered a significant air quality 

issue). TSP concentration measurements therefore include PM10  particles and PM10  particles 

included PM25  particles. Particles in the PM25  and PM10  size range have recently become the 

focus of considerable scientific attention because of the strong correlation between excess 

mortality and fine particle concentration that has been noted in the Six Cities Study undertaken by 

Dockery et at. (1993) in the United States. The correlation is weaker with TSP concentrations, 

presumably because a substantial fraction of TSP particles are too large to enter the sensitive areas 

of the respiratory system. 

I 
I 

1 99h percentile averaged over three years 
2  At regional monitors - can be exceeded five times per year 
3 99I1, percentile averaged over three years 
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PM10  particle concentrations are of interest because these particles can reach the lower parts of the 
respiratory system by inhalation and can have health impacts as well as nuisance impacts. PM25  

particles are those that show the strongest association with health effects and it is possible that in 

the future the air quality goals for the protection of human health will be expressed in terms of the 

concentrations of PM25  rather than PM10  or TSP concentrations. The US EPA has recently 
reformulated its air quality standards for particulate matter to include concentration limits for PM2.5. 

In Australia, the NEPC has proposed a 24-hour PM10  goal of 50 g/m3, which is part of the NEPM 

being reviewed by Federal Parliament. The NSW EPA has historically noted the US EPA 24-

hour standard of 150 iWm3  and an annual average standard of 50 g/m3  for PM10. It will now 

adopt the NEPM 24-hour standard of 50 jg!m3  as an interim goal and refer to a new annual 

average of 30 iWm3  as a long-term reporting goal. The NSW EPA Interim goals are designed as 

regional goals and are therefore not intended to apply at the boundary of any particular 
development (NSW EPA, 1998). In assessing the impacts of the current proposal it is perhaps 
then more appropriate to use the US EPA goals at the lease boundary, in conjunction with their 

PM25  goals of 65 p.g/m3  (24-hour) and 15 jg/m3  (annual mean). All goals will be discussed in 

Section 7. 

The NSW EPA also continues to note the NHMRC's 90 Wm3  annual average goal for total 

suspended particulate matter (TSP). This level is recommended as the maximum permissible 

level in urban environments. 

PM25  particles in the atmosphere are generally the result of combustion processes in motor 

vehicles, bushfires and industrial processes. Some PM25  particles are generated by evaporation of 

sea-spray and from vegetation. Most quarrying dust is composed of coarser particles with a 
tendency to cause nuisance effects rather than pose a threat to human health. Work undertaken 
on behalf of the SPCC (1983) shows that close to dust sources on open cut mines the mass fraction 

of the PM25, and PM10  in the TSP fraction of dust is approximately 6 per percent and 40 to 50 per 

cent respectively. This will be similar for quarrying operations. 

3.3 Deposition 

The EPA consider that residential areas begin to experience dust related nuisance impacts when 

annual average dust (insoluble solids) deposition levels exceed 4 g/m2/month, and that dust 

impacts would be at unacceptable levels when they reached 10 g/m2/month (SPCC 1983). In the 

early 1990s   the EPA (Dean et al., 1990) refined these criteria. They are now expressed in terms of 

an acceptable increase in dust deposition over the existing background. Table 2 shows the 

maximum acceptable increase in dust deposition over the existing dust levels. 

Table 2 - EPA criteria for dust fallout 

Existing dust fallout level 
(gIrn2/month) 

Maximum acceptable increase over existing fallout 

levels (g!m2/month) 

Residential 	 Other 

2 2 2 

3 1 2 

4 0 1 

For example, in residential areas with annual average deposition levels of between 0 and 2 

gIm2/month, an increase of up to 2 g/m2/month would be permitted belore it is considercd that 

degradation of air quality has occurred. 
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The criteria for dust fallout levels in Table 2 are set to protect against nuisance impacts and they 

are not relevant for interpreting the significance of dust in quarry working areas. 

4. DISPERSION METEOROLOGY AND EXISTING AIR QUALITY 

This section describes the dispersion meteorology, general climate and air quality in the study 
area. It also provides information on prevailing wind patterns, historical data on temperature, 
humidity and rainfall are presented to give a more complete picture of the local climate. 

The computer-based dispersion model used to predict dust deposition and concentration levels 

requires data on wind speed, wind direction, atmospheric stability' class and mixed-layer 
height'. The data base used and the way in which it has been used to derive the parameters 

required for dispersion modelling are discussed below. 

4.1 Wind data for Tuggeranong 
The meteorological data used in this study has been compiled from data obtained from the 
Bureau of Meteorology. Hourly temperature, wind speed and wind direction data was recorded 
at an automatic weather station (AWS) at Tuggeranong, approximately 20-25 km north of the 
study area. Cloud cover data are not available at that site and so in order to determine stability 

class it was necessary to use cloud cover data from the Bureau's Canberra station. 
Contemporaneous three-hourly cloud cover data were obtained from Canberra and an 
interpolating program used to compile these data into a one-hourly file. The two data sets were 

then combined and Turner's method (Turner, 1964) was used to calculate stability class. 

Figure 3 shows the annual and seasonal windroses compiled from the Tuggeranong and 
Canberradata. It shows a high frequency of winds from the northwestern quadrant in all 

seasons. Summer and autumn also appear to have a high percentage of winds from the 

northeastern quadrant. The annual average wind speed is 2.78 m/s. 

It is important to note that the meteorological data used for this study is not site-specific and may 

not represent all features of wind flow in the local area. This question is expanded in the 

following paragraphs. 

Geostrophic6  wind patterns are likely to be similar for the two areas since they are only 20-25 

km apart, but differences in terrain will affect the local wind patterns. The topography affects 
the movement of air in two ways. One is the way in which the wind is deflected by terrain 

features which steer, or channel the wind. The more stable the atmosphere the greater the 

In dispersion modelling stability class is used to categorise the rate at which a plume will disperse. In the Pasquill-
Gifford stability class assignment scheme (as used in this study) there are six stability classes, A through to F. Class A 

relates to unstable conditions, such as might be found on a sunny day with light winds. In such conditions plumes 
will spread rapidly. Class F reTates to stable conditions, such as occur when the sky is clear, the winds are light and 

an inversion is present. Plume spreading is slow in these circumstances. The intermediate classes B, C, D and E 

relate to intermediate dispersion conditions. 

The term mixed-layer height, refers to the height above the ground through which ground-based emissions will 
eventually be dispersed once a plume has been thoroughly mixed. An elevated plume, initially above the mixed-layer 

height will remain isolated from the ground until such time as the mixed-layer height reaches the height of the plume. In 

general the mixed-layer height will increase during the day as the sun causes convection to deepen the turbulent layer of 
the atmosphere close to the ground. Mixed-layer height will also increase if the wind speed increases because higher 

wind speeds will increase turbulence as the wind blows over the rough ground. 

6  Geostrophic winds flow parallel to the isobars, due to the balance achieved between the pressure gradient force and 
the Coriolis force. The geostrophic wind is far enough away from the earth's surface so as not to be affected by 

features such as local terrain and surface roughness. 
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effect. The terrain can also affect the movement of air by generating so-called katabatic, or 
drainage flows. These are usually generated at night when the wind is light and the skies are 
clear. Under these conditions the ground will cool by radiating heat to space. The cooled 
ground will then chill the air close to it making that air denser than the air further from the 
ground. If the ground is sloping then the air close to the ground will be denser than the nearby 
air at the same height above sea level, but a different height above the ground. The result will 
be that the dense air close to the surface will begin to drift down the slope. 

As shown in Figure 2, the ground to the south of the quarry site slopes away more rapidly than 
to the north. It is not unreasonable then that there may be drainage flows to\vards the lower 
ground to the south. This is particularly true for the process area which is located towards the 

bottom of this lower area to the south. Figure 3 shows that the majority of light winds are from 

the northern sector. The estimates of dust impacts for residences A and B (Figure 1) to the 

south, are therefore likely to be conservative due to the high frequency of winds from the north 
in the data file. Predictions to the north however, where the adjacent land has been rezoned as 
rural residential, could be underestimated. The wind patterns at the site could indeed be 
represented by the Tuggeranong data, but without on-site measurements that cannot be 
determined to any degree of accuracy. 

4.2 Temperature, humidity and rainfall 
Table 3 presents the temperature, humidity and rainfall data for Queanbeyan, north of the site 

(Bureau of Meteorology World Wide Web site). Humidity data consist of monthly averages of 

9 am and 3 pm readings. Also presented are monthly averages of maximum and minimum 

temperatures. Rainfall data consist of mean monthly rainfall and the average number of 

raindays per month. 

From temperature data recorded over 47 years, the annual average maximum and minimum 
temperatures experienced are 20.6°C and 6.4°C, respectively. The maximum monthly average 

temperature is recorded in January at 29.0°C. July is the coldest month, with an average 

minimum temperature of -0.2°C. 

The annual average humidity reading from 47 years of data collected at 9 am is 71 %. The 
months with the highest 9 am humidity on average are June and July with 81%. 

Rainfall data collected over 125 years show that October is on average the wettest month, with 
a mean rainfall reading of 61 mm. The average number of raindays for October is 7. July is the 

driest month with an average rainfall of 40 mm. The average annual rainfall is 595 mm and the 
average number of raindays is 74. 

I 
I 
I 

February, 1999 - 	 Holmes Air Sciences 
	

I 

I 
I 
I 
I 
I 
F~ 

1 
I 
I 
I 
I 
I 
I 

WILL!AMSDALE.DCC 	 5 



- - - - - - - - - - - - - - - - - - - - - 

Table 3 - Temperature, humidity and rainfall data for Queanbeyan 
(Station Number 070072 Latitude 35 Deg 22 Min s Longitude 149 Deg 14 Min E Elevation 580 m) 

Jan Feb Mar Apr May[ Jun Jul Aug] Sep Oct Nov Dec Year 

9 am Mean Temperatures (C) and Relative Humidity (%) (47 years of record) 

Dry-bulb 19.9 19.3 16.6 12.2 7.8 4.9 4.0 5.6 9.5 13.4 16.9 19.2 12.4 

Wet-bulb 15.9 15.8 13.6 10.0 6.3 3.7 2.8 4.0 7.3 10.4 13.0 14.9 9.8 

Humidity 64 68 70 74 79 81 81 76 72 65 62 61 71 

Daily Maximum Temperature (C) (47 Years of record) 

Mean 29.0 1 	28.5 1 	25.6 1 	20.6 15.9 12.5 11.8 13.7 17.3 20.7 24.4 27.6 20.6 

Rainfall (mm) (125 Years of record) 

Mean 57.0 48.7 52.1 45.7 46.3 43.2 39.8 43.446.7 60.7 57.8 53.9 595 

Median 52.4 41.7 33.0 39.1 35.4 34.0 34.2 40.7 42.0 52.3 51.7 46.0 571 

Raindays (Number) (108 Years of record) 

Mean 

Source: www.bom.gov.au  
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EXISTING AIR QUALITY 

There are no existing dust deposition or high volume sampling data for the proposed site. 
Based on a review of land use, it is likely that the existing levels are low, with emissions 
generally due to agricultural activities such as harvesting and ploughing of fields, or movement 
of livestock. There will also be particulate emissions from the adjacent Monaro Highway but 
these will be minimal. Background dust deposition levels are likely to be less than 2 

g/m2/month, and annual average PM10  concentrations would be expected to be of the order of 

10 Wm3. Maximum 24-hour PM10  concentrations will depend on the presence of nearby 
sources of particulate matter such as bushfires or remote sources such as dust storms from inland 
areas to the west. There is no reason to suppose that worst-case conditions for the quarry will 

correlate with the highest concentrations produced from other sources. 

For the purposes of assessing impacts it is the level of the background that applies when the 
contribution from the quarry is greatest that is important. This level cannot be determined by 
any rigorous scientific process and for the purpose of assessment it has been taken to be 10 

Wm3 - that is, the same as the estimated annual average PM10  concentration. 

ESTIMATED EMISSIONS 

Emissions of dust from the site will vary depending on such things as the operation being 
performed, wind speed, silt and moisture content of the material being moved, as well as other 
factors. During the 30 year life of the project it is estimated that the maximum extraction rate 

will be 630,000 tly, of which 600,000 tly will be product. By Year 30, the extraction activities 

such as drilling and blasting, will be closest to the rezoned area adjacent to the northern lease 
boundary, and the quarry will be operating at a production rate of 600,000 tly. For this reason, 

Year 30 has been chosen as a worst case and will be the year assessed. 

Details of how emissions for each operation have been calculated can be found in Appendix A, 

and are summarised in Table 4. The majority of emissions come from the processing area and 

haulage of material off-site. A relatively small fraction (less than 10°Io) of the total emissions are 

from operations within the pit. This is important to note since the in-pit activities are closest to 

the rezoned land to the north of the site. 

Table 4 - Estimated dust emissions from the proposed Williamsdale Quarry 

Operation I Activity TSP emission rate (kgly) 

Drilling 1,152 

Blasting 11,008 

Front-end-loaders loading dump trucks 3,01 5 

Hauling rock to primary crusher 17,640 

Dumping rock to crusher hopper t 	3,015 

Primary crushing 8,820 

Conveyer stacking surge pile 2,872 

Screening 48,000 

Secondary crushing 8,400 

Tertiary crushing 55,800 

Conveyer stacking stockpiles 2,872 

Front-end-loaders loading sales trucks 2,872 

Hauling product off-site 124,444 

Wind erosion from the pit 13,251 

Wind erosion from the stockpile area 4,417 

TOTAL  307.578 

Ratio of extraction rate to TSP emissions 0.51 
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7. ASSESSMENT OF IMPACTS 

I
n this report the assessment of dust concentrations and deposition rates have been made over an 

area of 6 km by 6 km, using ISCST3, the US EPA's Industrial Source Complex model. Predictions 

have also been made residences A and B (Figure 1) to determine whether or not the EPA's short-

term PM10  goals are met. Dust deposition has been averaged over the year and expressed as 

monthly deposition levels. Results are presented in Figures 4 to 13 and discussed with reference 

to the individual goals. Since it is not known at this stage exactly when the access road will be 

I 	
sealed, Year 30 has been initially assessed with an unsealed road to represent a worst-case 
scenario. Further modelling was done with the road sealed and those results are also presented in 

this section. 

7.1 Concentration 

7.1.1

Short-term concentration 

The predicted maximum 24-hour PM25  concentrations due to operations at the quarry in Year 

30, are shown in Figure 4. Predicted levels at all residences and the rezoned land to the north 

are expected to be below 15 jig/rn3. This is well below the short-term US EPA goal of 65 pg/m3, 

even when a conservative background of 10 jig/rn3  is added. 

I 	Figure 5 shows the predicted maximum 24-hour PM10  concentration in the area around the 

proposed site. It can be seen that the US EPA short-term goal of 150 jig/rn3  is not exceeded at 

Residences A and B, nor is it predicted to be exceeded on any of the land to the north of the site 

I 	which has been rezoned. Background concentrations would need to be of the order of 100 

lJ.Wrn3  or more for the US EPA short-term PM10  goal to be exceeded. The NSW EPA's Interim 

I 	
goal of 50 jig/rn3  is predicted to be exceeded at both residences and also on a small fraction of 

the rezoned land adjacent to the site. However, as discussed in Section 3 the more appropriate 

goal for this assessment is the US EPA 150 jig/rn3  goal. 

The NEPM 24-hour goal on which the EPA's Interim goal is based, allows an exceedance of 50 

jig/rn3  on five occasions per year. Figure 6 shows the predicted sixth highest 24-hour PM10  

I 	
concentration due to Year 30 operations. in other words, those locations inside the 50 jig/rn3  

contour are predicted to exceed the 24-hour NEPM goal more than five times per year. Both 
Residences A and B lie just within this contour, while levels in the rezoned land to the north are 

I 	
less than 50 jig/m3. Figure 7 shows a time series of 24-hour average PM10  concentrations at 

both residences, indicating that the majority of predicted levels are below 50 jig/rn3. If a 

background of 20 jig/rn3  was added to the predicted PM10  concentrations however, the NSW 

I 	
EPA / NEPM 24-hour goal would be exceeded on many occasions throughout the year. This is 
a conservative estimate of background conditions but one which may not be uncommon close 

to farming activities on dry windy days. 

I 7.1.2 Long-term concentration 

Predicted annual average PM2 5  levels are shown in Figure 8, to be well below the US EPA goal 

I 	of 15 jig/rn3. This is the case for both Residences A and B, as well as for the rezoned land to the 

north of the site. 

I 	
Figure 9 shows that predicted PM10  levels due to the proposed operations are expected to 

remain well below the US EPA annual goal of 50g/m3, at all residences outside the lease 

boundary. Annual average background levels at Residences A and B would have to be of the 

I 	order of 35 jig/rn3, which is unlikely in the study area. The NSW EPA's long-term reporting goal 

is also not expected to be exceeded. 
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Figure 10 shows the predicted annual average TSP concentrations due to emissions from the 

quarry in Year 30. Residences A and B are predicted to experience increases in annual TSP 

concentration of approximately 15 a]m3. If an annual TSP background concentration of 30 

gIm3  is assumed, the net TSP concentration would be 45 gIm3. This is below the NHMRC 

annual goal of 90 Wm3. 

7.2 Deposition 

Figure 11 shows the predicted increase in annual dust deposition levels. Assuming that existing 

levels are of the order of 2 g!m2/month, no residences are predicted to experience dust 

deposition levels at or above the NSW EPA's 4 g/m2/month level. In other words, increases in 

annual average dust deposition at all residences are predicted to be less than 2 g/m2!month. 

This is the case for both the existing residences and also the rezoned land to the north. 

7.3 Sealing the access road 

As discussed in Section 7.1.1, the USEPA 24-hour PM10  goal of 150 g/m3  is not expected to be 

exceeded at any of the existing residences or rezoned land. However, the NSW EPA's 50 jiWm3  

goal is predicted to be exceeded on more than five occasions per year at Residences A and B. 

Table 4 shows that the largest source of dust emission is due to haulage of product off-site. 
Sealing the access road north of Lobbs Hole Creek will reduce these emissions from 124,444 

kg!y to 2,222 kg/y. Figure 12 shows the sixth highest 24-hour PM10  concentrations for Year 30 

if the road was sealed. Predicted concentrations at the southern residences are less than 30 

tgIm3. The quarry is therefore predicted to comply with the NEPM 24-hour goal if the access 

road is sealed north of Lobbs Hole Creek. 

It is not known at what stage the access road will be sealed north of Lobbs Hole Creek, but 
before quarrying begins it will be sealed to the south. if the road were to be sealed during the 

first year of operation it is not expected that the short-term PM10  goals would be exceeded at any 

time after that year. There is still the potential then, for the goal to be exceeded sometime 
during Year 1 when the majority of the haul road is unsealed. A modelling exercise was 

therefore carried out to estimate PM10  concentrations expected during Year 1, assuming a 

production rate of 300,000 t/y and an unsealed access road. Figure 13 shows the predicted 

concentrations for this scenario. It can be seen that the sixth highest PM10  concentration is less 

than 35 jig/rn3  at Residences A and B. It is therefore expected that the proposed operation will 

comply with the NEPM standard during Year 1, with an unsealed access road. 

8. CONCLUSIONS 

The dust impacts of the proposed development on nearby residences and rezoned land, have 
been assessed. Operations at the proposed quarry site are not predicted to cause any adverse 

impacts off-site when the access road is sealed. 

The US EPA short-term PM25  and PM10  goals are not predicted to be exceeded off-site for either 

the sealed, or unsealed access road scenarios. The NSW EPA Interim 24-hour PM10  goal is 

predicted to be exceeded at Residences A and B when the quarry is operating at full production 

and if the access road is unsealed north of Lobbs Hole Creek. However, the proposed 
operation is predicted to comply when the road is sealed. During Year 1, when the road is 

unsealed, the PM10  concentrations are expected to remain below all short-term goals. 

The proposed development is predicted to comply with all long-term goals for PM2.5, PM10  and 

TSP. Increases in dust deposition are also estimated to be below levels which would cause a 

nuisance impact at the closest residences. Compliance with all long-term goals is not 

dependant on the access road being sealed. 
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YEAR 30 DUST EMISSIONS 

Introduction 
The dust emission inventory has been estimated using 
the emission factors and the quarry design 
information provided below. Emission factors have 
been developed using emission factor equations 
provided in the US EPA (1985) (and subsequent 
updates) publication referred to as AP-42 and from 
factors determined by NERD DC (1986). 

Estimated emissions are presented for all significant 
dust generating activities associated with the 
development of the quarry. 

It has been assumed that all quarrying activities occur 
between the 12 hour period 6 am to 6 pm. Dust from 
wind erosion is assumed to occur over 24 hours per 
day, but wind erosion is also assumed to be 
proportional to the third power of wind speed. 
Generally, this will mean that most wind erosion 
occurs in the day when wind speeds are highest. 

Drilling (US EPA, 1985, Table 8.24-4) 
In Year 30 approximately 630,000 t (242,300 bcm) of 
material will be blasted. This will require the drilling 
of 1,920 holes (32 blasts/y 60 holes/blast). 	It is 
assumed that 0.6 kg of dust will be generated in 
drilling each hole (US EPA, 1985). The total number 
of holes is 1,920 and so the total annual dust 
emission is estimated to be 1,152 kg. [1,920 holes x 
0.6 kg/hole]. 

Blasting (US EPA, 1985, Table 8.19-2) 
A number of equations are available to estimate dust 
emissions from blasting. The most useful, in the 
sense that it explicitly shows how the area, depth and 
moisture content of the blast takes affect the dust 
emission is Equation 1. 

The TSP emission factor equation for blasting is given 
by: 

Equation 1 

ETSP =344x 	
A08 

M1.9 	1.8xDJ 	
-kg/blast 

where, 

A = blast area (m 2 ) 

M 	moisture content (01° ) 

D = depth of blast holes (m) 

The other widely used equation only relates the dust 
emission to the area of the blast. 	Assuming a 
moisture content of approximately 1 %, a hole depth 
of 16 m and blast area of approximately 513 m2, the 

emission factor (ETSP) is calculated to be 
approximately 344 kg/blast. 

A total of approximately 32 blasts is envisaged for 
Year 30. 	The total emissions from blasting will 
therefore be 11,008 kg/y [354 kg/blast x 32 blasts/y]. 

1 	February, 1999 

Loading fractured rock to dump trucks 
In Year 30, approximately 630,000 t of material will 
be loaded into trucks and transported to the primary 
crusher hopper. Each tonne of material loaded will 
generate a certain amount of dust, depending on the 
wind speed and the moisture content. Equation 2 (US 
EPA, 1995, 13.2.4-3) shows the relationship between 
these variables. 

Equation 2 

u) 3  
Eore 	

( 

kxO.0016x[ 	2 _] 

(M 
 )1.4 

where, 

k = 0.74 

U = wind speed (m/s) 

M = moisture content (%) 

[where 0.25 <— M —< 4.81 

Assuming a moisture content of 1 % for the fractured 
rock, the total emission for Year 30 is therefore given 
by; 

Etotai = 630,000x0.00312x 
(2.2) 

A 'wind speed factor', [that is the (U/2.2)1-3  part of 

Equation 3], will vary from hour to hour. This factor 
has been calculated for each hour in the 
meteorological data file and an annual average 
determined to be approximately 1.532. The total 
emissions from loading rock to trucks will therefore 
be approximately 3,015 kgly [630,000 x 0.00312 x 
1.532]. 

Hauling material to crusher hopper 
Approximately 630,000 t of material will be hauled to 
the crusher in Year 30, using 50 t trucks. Assuming a 
return travel distance of 0.7 km, dust generation rate 
of 4 kgNKT and 50% control of dust by watering of 
the haul road, the total dust generated is expected to 
be 17,640 kgfy [(630,000 t I 50 t) x 0.7 km x 4 kg/km 

x 50/1 00]. 

Dumping fractured rock to crusher hopper (US EPA, 
1985, Table 8.19.2-2) 
In Year 30 approximately 630,000 t of material will 
be dumped from at the crusher hopper. Each tonne of 
rock dumped will generate dust at the rate 
determined by Equation 2 (where M is 1%). 

The total emission for Year 30 is therefore given by; 

( 

E tota t 630000)<0.00312 3
u ) 

The emissions from this process will vary from hour 
to hour depending on the wind speed and in the 
model this is how the emission is represented. 
However, the annual emission is also of interest. 
Using the annual average 'wind speed factor' of 
1.534 (as determined previously), the total emissions 
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The emissions from this process will vary from hour 
to hour depending on the wind speed and in the 
model this is how the emission is represented. 
However, the annual emission is also of interest. 
Using the annual average "wind speed factor" of 
1.534 (as determined previously), the total emissions 
from loading waste to trucks will be approximately 
2,872 kg/y [600,000 x 0.00312 x 1.534]. 

Loading product to trucks 
In Year 30, approximately 600,000 t of product 
material will be loaded into trucks and transported 
off-site. Each tonne of product loaded will generate 
dust at the rate determined by Equation 2 (where M is 
1 °Io). 

The total emission for Year 30 is therefore given by; 

Etotat = 600,000x0.00312x 
(2.2) 

The emissions from this process will vary from hour 
to hour depending on the wind speed and in the 
model this is how the emission is represented. 
However, the annual emission is also of interest. 
Using the annual average "wind speed factor" of 
1.534 (as determined previously), the total emissions 
from loading waste to trucks will be approximately 
2,872 kg/y [600,000 x 0.00312 x 1.534]. 

Hauling product off-site 
Approximately 600,000 t of product will be hauled 
off-site in Year 30, using 50 t trucks. The road will be 
unsealed until it crosses Lobbs Hole Creek, and 
sealed from the creek to Williamsdale Road. A dust 
generation rate of 2 kg/VKT is assumed on unsealed 
roads (allowing for 50% control by watering), and a 
rate of 0.1 kgNKT is assumed for sealed roads. 
Return travel distances of 2.8 km is assumed on 
unsealed roads and 1 km on sealed roads. On 
unsealed roads the total dust generated is expected to 
be 124,444 kg/y [(600,000 t / 27 t) x 2.8 km x 2 
kg/km}. On sealed roads the total dust generated is 
expected to be 2,222 kg/y [(600,000 t I 27 t) x 1 km x 
0.1 kg/km]. 

Wind erosion from pit 
The US EPA (1985) emission factor equation for wind 
erosion is: 

Equation 4 

ETSP 
 	

kglhaly
I  (_L)x (161-,)x ( 

1.5 	235 	)5) 

where, 

S = silt content (°lo), 

p = number of raindays per year (dimensionless), and 

f = the percentage of time the wind speed is above 5.4 m/s. 

The equation gives a TSP emission factor of 12.1 
kglhalday (4,417 kg/halyear) for s=101i'o (US EPA 
1995, Table 13.2.2-2), p=107 and f=13%. 
Assuming that the disturbed area of pit is 3 ha in Year 
30, the annual dust emission will be 13,251 kg/year 
(4,417 kglha!y x 3 ha]. 
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from loading waste to trucks will be approximately 
3,015 kg/y [630,000 x 0.00312 x 1.5341. 

Primary crushing (US EPA, 1985, Table 8.19.2-1) 
In Year 30 approximately 630,000 t of material will 
be crushed. Each tonne of material crushed will 
generate approximately 0.014 kg of dust [0.140 kg/t 
reduced by 90°Io when enclosed]. The total dust 
generated by primary crushing in Year 30 will 
therefore be 8,820 kg/y [630,000 t/y x 0.014 kg/tI. 

Conveyer stacking surge pile (US EPA, 1985 Table 
8.19.1-1) 
Approximately 600,000 t of material will be 
conveyed to the surge pile. Each tonne of rock 
stacked will generate dust at the rate determined by 
Equation 2 (where M is 1 °i). 

The total emission for Year 30 is therefore given by; 

Etotai = 600,000 x 0.00312 
x (13 

.2.2) 

The emissions from this process will vary from hour 
to hour depending on the wind speed and in the 
model this is how the emission is represented. 
However, the annual emission is also of interest. 
Using the annual average 'wind speed factor of 
1.534 (as determined previously), the total emissions 
from loading waste to trucks will be approximately 
2,872 kg/y [600,000 x 0.00312 x 1.534]. 

Screening (US EPA, 1985, Table 8.19.1-1) 
Dry screening will take place in the process area. 
Approximately 600,000 t of material will be screened 
in Year 30. Each tonne of material will generate 
approximately 0.08 kg of dust. The total amount of 
dust generated from screening will therefore be 
approximately 48,000 kg/y [600,000 t/y x 0.08 kg/t]. 

Secondary and tertiary crushing (US EPA, 1985, 
Table 8.19.2-1) 
Approximately 600,000 t of material will be crushed 
using secondary and tertiary crushers. Each tonne of 
material crushed in the secondary crushing stage will 
generate approximately 0.014 kg of dust [0.140 kg/t 
reduced by 90% when enclosed]. The total dust 
generated by secondary crushing in Year 30 will 
therefore be 8,400 kg/y [600,000 tly x 0.014 kg/t]. 

Tertiary crushing has a higher emission rate of 0.930 
kg/t, which can be reduced by 90% if the crusher is 
enclosed. The total dust generated in Year 30 by 
enclosed tertiary crushing will therefore be 
approximately 55,800 kg/y [600,000 t/y x 0.093 kg/t]. 

Conveyer stacking stockpiles 
Approximately 600,000 t of product material will be 
stacked into stockpiles. Each tonne of rock stacked 
will generate dust at the rate determined by Equation 
2 (where M is 1 °Io). 

The total emission for Year 30 is therefore given by; 
.13 
\ 

E totai = 600,000 x 0.00312 x (U  
2.2 
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Wind erosion from stockpife area 
Assuming that the stockpile area is approximately 1.5 
ha in Year 30 the annual dust emission will be 4,417 

kg/year [6,625 kg/haly x 1.5 ha]. 
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I 
1.0 INTRODUCTION 

I 
I 	

Atkins Acoustics and Associates was commissioned by International Environmental 

Consultants Pty Ltd. to conduct a noise and blast impact assessment of the proposed 

Williamsdale hard rock quarry. 

I
This report presents the results, findings and recommendations of the noise and blast 

assessment. The main aims of the study were to; 

I 
inspect the site and identify nearby residential dwellings potentially exposed to 

I
the noise and blast emissions from the proposal, 

measure, review and comment on the existing ambient background noise level 

I
prevailing in the vicinity of the site, 

recommend noise and blast assessment goals, 

1 	0 	identi' and quantif' the main noise sources associated with the proposal, 

I
0 	predict and evaluate the likely range of noise and blast emissions, 

assess the noise and blast impacts, 

I o 	prepare noise contour plots for the quarry operations under varying 
climatological conditions, and 

recommend ameliorative noise and blast control measures where practical and 
cost effective. 

The information presented in this report has been prepared for the particular 

investigation described herein, and should not be used in any other context or for any 

other purposes. 

I 
I 
I 
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2.0 SITE DESCRIPTION AND PROPOSAL 
I 
I 

2.1 The Site 

The proposed quarry will be located approximately two point five (2.5) kilometres 

west of the Monaro Highway (Fig 1) and two point six (2.6) kilometres north of 

Williamsdale Road. The quarry processing plant will be located approximately one 

point seven (1.7) kilometres north of Williamsdale Road. The quarry will be located 

within Lots 122, 123, 103 and 194, the processing plant is on Lot 119. 

2.2 Description of Proposal 

It is proposed to quarry an area of approximately seventeen (17) hectares. The first 

stage quarry and plant development will produce an average production of 500,000 tpa 

with a maximum production rate of 630,000 tpa. The primary processing plant will be 

designed to produce 450 - 500 tph, the secondary/tertiary plant will be designed to 

initially produce approximately 250 tph. 

Provision will be made in plant design to increase the capacity of the secondary/ 

tertiary plant from 300 tph to 400 tph at some time in the future if market demand is 

sufficient to justify additional investment. 

2.3 Site Development 

As part of the site establishment; 

n Williamsdale Road and the existing railway crossing will be upgraded. 

0 a site access road will be constructed from Williamsdale Road. 

ii a working area will be prepared to construct the processing plant and stockpile 
areas. 

a service road linking the processing plant with the quarry (bench by bench) will be 
constructed. 

stripping of overburden will be undertaken to expose working faces to create two 
or more quarry working benches within the designated quarry boundaries. 
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2.4 Quarry Development 

ECSI Mining Consultants have established a thirty (30) year mining plan for the 

quarry. The plan basically involves the following: 

2.4.1 Stripping 

ongoing stripping (preceding drilling and blasting) to remove soil overburden and 
weathered rock overburden. 

: overburden removal using probably a 40-60 tonne excavator and two or three 15-30 
tonne "off-highway" trucks. 

2.4.2 Drilling and Blasting 

The drilling and blast plan will generally involve; 

drilling and blasting faces as shown in the quarry plans, noting that development will 
be top to bottom. The quarry design will generally be based on 15m bench heights 
and minimum 1 5m bench widths. 

The final drill and blast design will be determined by: 
cost per tonne of rock on ground 
environmental impact (ground vibration and over pressure/MTC's etc) 
rock fragmentation 

Hydraulically powered rigs with necessary sound suppressionldust collection, etc 
will undertake drilling. 

secondary breakage of oversized rock in the quarry will normally be undertaken 
with a hydraulic rock breaker, although there may be times where explosives will be 
used. 

2.4.3 Face Loading 

The quarried materials will be loaded by front end loader (FEL) or face shovel from 

quarry floors at the base of 15 in faces to either; 

a primary crusher and/or 

0 	into 50 tonne dump truck!s and transported to the primary crusher 

F 
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2.4.4 In-Pit Primary Crushing 

The primary crusher will be located as shown on the quarry plans within approximately 

400 in of the main processing plant. The capacity of the plant will be 460 tonne per 

hour. 

2.5 Secondary and Tertiary Process Plant 

2.5.1. Crushing and Screening 

The first stage secondary and tertiary crushing and screening plant capacity will be 

approximately 250 tph. The plant will comprise secondary cone crusher/s and tertiary 

impact (vertical shaft crusher/s) and all associated screens, conveyors etc. 

Crushed and screened product will be conveyed up to overhead bins (approximately 35 

tonnes) for aggregate storage, blending, truck loading etc. 

Diesel fuel generator located at central point and adjacent to secondary and tertiary 

plant will power the plant. 

2.5.2 Product Stockpiling and Outloading 

Finished products produced from the quarry will include a range of single sized and 

blended aggregates, blended road bases, crusher dust, and other (gabion, ballast, etc) 

I
Blending will be achieved by a conveyor running underneath individual bins to a pug 

mill (for blending and stabilisation of product) and/or by front-end loader. 

Aggregates will be stockpiled by ground a conveyor (ex blending bins) for subsequent 

loading to the sales trucks by front-end loader. The blended materials will be similarly 

ground stockpiled and loaded by front-end loader. 

Total stockpiles of ground stored material to be set at minimum 100 000 tonnes, and 

maximum 300 000 tonnes. 

I 
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2.6 Mobile Plant and Equipment Schedules 

Plant and equipment that will be used to win, load, and cart the rock will typically 

comprise: 

2.6.1 Quarry Face 

D Gardner Denvor 3500 hydraulic drill rig or equivalent. 

E 2 x 50 tonne dump trucks (Cat 773) or equivalent 

Face Loader (Cat 988 FEL) or equivalent 

1 Water Truck 

Diesel Generator (500 kVA) 

2.6.2 Processing Plant 

Sales Loader (Cat 972 G FEL) or equivalent 

Diesel Generator (800kVA) 

I T  
I 
I 
I 
I 
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I 
I 
I 
n 

2.7 Hours of Operation 

The hours of operation for the quarry will be principally governed by the market 

demand for raw material and the site's ability to meet that demand. 

Construction Phase 	- 700am to 7.00pm Monday to Friday 
- 	7.00am to 500pm Saturday, plus Sunday if possible 
- 12 week construction program 

Operational Phase: 

Quarry Extraction - 630am to 6.00pm Monday to Friday. 
Processing Plant - 630am to 600pm Monday to Friday, 700am to 100pm 

Saturday 
Maintenance 	- Scheduled for Sunday 7.00am to 100pm but could occur 

anytime in emergencies. 
Truck Dispatch 	- 630am to 6.00pm Monday to Friday 

with approval for up to 24hrs/day. 
Drilling 	 - correspond to quarry extraction hours. 
Blast Frequency - 1.5 to 2.5 weeks, blast design to be confrmed. 
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1 
2.8 Truck Movements (Internal Haul Road) 

For the predicted annual tonnage (100,000-300,000 tpa) there will be an average of 

between 9-27 loads of rock per day which equates to between 18-54 truck movements 

on the internal haul road per day, the average movements per hour will be between 4 

I 
I 

to 5. 

2.9 Extraction Methodology 

The stripped hard rock will be quarried in benches by drilling and blasting. The drill 

and blast design has been (and will continue to be) primarily determined by the 

following: 

site topography 
O site geology 

material production and market demand 
size of primary jaw crusher 

0 environmental and safety constraints. 

Drilling will be carried out by hydraulic equipment. The drill rig employed at the 

quarry will be chosen and configured to match the production and environmental 

requirements of the job at any given time. 

Blast monitoring will be conducted on all blasts as a matter of standard practice. NEC 

and other blast factors will be controlled to ensure compliance with EPA guidelines. 

Standard quarry practice will include the following: 

0 blasts will be conducted between the hours of 9.00 am and 3.00 pm, wherever 

possible. 

nearby residences will be advised of blast times as will the times be displayed on a 

board at Williamsdale Road boundary gate 

blasting will be avoided in adverse meteorological conditions wherever possible 
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fly rock will be minimisedieliminated by adequate stemming of drill holes (using 14 

mm crushed aggregate) and by careful monitoring of the drilled burden to avoid 

substantial cracks, fissures, and other face conditions that may allow premature 

fragmentationlescape of explosive energy. Quarry practices such as deck loading 

will be utilised to avoid such weaknesses. 

Ground vibration will be minimised by paying particular attention to critical factors 

such as: 

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

: Airblast overpressure will be similarly controlled with particular attention being paid 

to: 

- blast hole diameter 
- explosive strength 
- concentration in blast holes 
- 	the use of air decks etc. 

Secondary breakage of oversized rock is expected to be done mechanically (by 

hydraulic rock breaker), as opposed to secondary blasting. 

With regard to explosive type and initiation system a number of options are available to 

ensure maximum control. Three (3) basic options will be trialed as bulk explosive these 

being AINFO, Handibulk dry and Handibulk wet (or equivalent). Final selection will 

relate to fragmentation, environmental impact and cost. 

It is initially intended to use non-electric (or Nonel) detonation system using 9 and 

17 ms delays along rows and 42 and 65 ms delays between rows. All holes will be 

primed using 200-500 ms Nonel detonation and appropriate primers. 

Initial blasts will be monitored to provide air blast overpressure and ground vibration 

data which will allow confirmation of blast design. 
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3.0 EXISTING AMBIENT NOISE LEVIELS 

I
For the noise assessment, the existing ambient background noise levels were measured 

- 	and recorded from Tuesday 15 December to Tuesday 22 December 1998. 

I 
The instrumentation selected for the measurements comprised two (2) RTA 

I Technology Environmental Noise Loggers. Each logger was set to fast response with a 

fifteen minute sampling period. The reference level of each instrument was checked 

I prior to and after the measurements with a Bruel & Kjaer Sound Level Calibrator Type 

4230, and remained within ±0.5dB(A). 

I 
I 	

The ambient noise levels were measured and assessed as percentile A-weighted 

sound levels. The parameters regarded as being the most important amongst these, are 

I 	the "LA1", or the A-weighted sound level exceeded for 1% of the sample period and 

referenced as the "maximum noise level", the "LAb", or the level exceeded for 10% of 

I the sample period (the "average maximum noise level"), the "L 0", the level exceeded 

for 90% of the sample period and referenced as the "background or average minimum 

I noise level", and the "L.eq", which is the A-weighted energy equivalent continuous 

(constant) sound level. 

I 
The locations selected to acquire the ambient noise data are identified as; 

I 1. 	Lot 22 Elmgrove Shearing Shed) 

2. 	Lot 21 (Lobbs Hole) 

I The locations are shown on Figure 1. 

1 	3.1 Results 

The site audits and ambient noise measurements confirmed that the existing noise in 

I the area is typically rural with distant road traffic noise (Munro Highway), local 

domestic and natural elements such as wind birds animals, etc. 

I 
I 
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The results of the ambient noise measurements are presented in graphic form in 

Appendix 1, to show the trend in the daily noise levels over twenty-four (24) hour 

periods. 

Table 1 presents a summary of the background (L 0) noise levels determined as the 

lowest repeatable for the day, evening and night periods. 

Table 1: Ambient Background (LA9o) Noise Measurement Results 
dB(A) re: 20x1O Pa 

Assessment 
Location 

 Time Period 
Day Evening 

6.0006-1O.00pm 
Night-time 

10.000m-6.00am 

Location Ml 29 29 29 

Location M2 1 	29 29 28 

Notes: 

(i) 	The EPA,ENCM (Chapter 19) states that where the existing background noise level is less than 
300(A), then 30dB(A) should be assumed to be the background noise level. 
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4.0 NOISE and BLAST ASSESSMENT GOALS 

For the assessment of environmental noise and blast emissions from a new quarry 

proposal, it is accepted practice to evaluate the noise in terms of the existing ambient 

noise level, noise planning goals, and blast emission goals recommended in the 

Environment Protection Authority (EPA), Environment Noise Control Manual 

4.1 Operational Noise 

4.1.1 EPA Assessment Goals 

For the assessment of quarry noise emissions, the EPA, Environmental Noise 

Control Manual recommends that the noise should not exceed the background 

noise level by more than 5dB(A), and that the resultant background noise should 

not exceed the recommended planning levels. Where the background plus 

5dB(A) approach results in an exceedance of the acceptable planning level the 

procedures of the EPA,ENCM 
1,ter 20) should be considered to control 

"creeping" background noise. 

In terms of planning goals, the EPA, ENCM 
(Chapter2l) recommends the following 

background noise levels. 

Table 2: Recommended Outdoor Background Noise Levels 

R 
0 
W 

Zoning of 
noise 

recener area 

Predominant 
land use of 

Receiver area 
Time 

Period 

L90  background noise 
level dB() 

Acceptable Extreme 
Limit Limit 

(a) Rural Residential, Day 45 50 

(approx Ri church. hospital Evening 40 45 

AS1055)  Night 35 40 

4.1.2 Recommended Operational Noise Assessment Goals 

Based on the EPA guidelines and the existing background noise levels, Table 3 

presents the operational noise goals recommended for the quarry proposal. 

I 
I 
I 
I 
I 
I 
I 
LI 
Li 
I 
I 
I 
I 
I 
I 
I 
I 
k 
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Table 3: Operational Noise Goals 
LAb dB(A) re: 20x10 Pa 

Assessment 
Location 

Time Period 

Day 
6.00am - 6.00pm 

Evening 
6.00pm-1 O.00pm 

Night-time 
10.001)m-6.00am 

Location Ml 35 35 33 

LocationM2 35 35 33 

4.2 Road Traffic Noise 

Where traffic flow is continuously low as for the proposal, the EPA recommend the 

use of the LAeq and 	descriptors. 

From the EPA, ENCM (t 1571 the noise goals for low traffic flows in rural areas are 

LAeq. 1 hour 50dB(A) for new developments, LAeq. 1 hour 55dB(A) for existing developments 

and for night time operations the LAma,, level should not exceed the background (L o) 

level by more than 1 5dB(A) when measured at any residential building. 

From the background noise measurements results (300(A)), the goals proposed to 

assess the truck noise from the access road are LAeq,1 50dB(A)and LA1 45dB(A). 

4.3 Blast Emissions. 

For the assessment of the blast emissions in terms of human discomfort, the EPA, 

ENCM recommend that airbiast overpressure and ground vibration when measured at 

any affected residence should not exceed the goals summarised in Table 4 

In the application of the EPA goals, it is accepted that there could be some 

exceedances of the airbiast overpressure goals of 1 15dB(lin) on infrequent occasions. 

This should be limited to not more than 5% of the total number of blasts and should 

not exceed 1200(lin) at any time. In regard to ground vibration, the EPA accept that 

the 5mm/sec goal can be exceeded, by no more than 5% of the total number of blasts 

with a limit of 10mm/sec at any time. 

Li 
I 
I 
LI 
I 
I 
I 
I 
I 
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Table 4: Blast Emission Goals 

Time of Blast Airblast Ground 
Overpressure Vibration 

peak particle 
velocity 

(dBflin)) (mm/sec) 
Monday - Saturday 115 
900am - 3.00pm  
Monday -Saturday 
600am -900am 105 2 
3.00pm_-_800pm  
Sunday I Public Holiday 
600am - 800pm 95 1 
Any day 
800pm_-_600am  

4.4 Construction Noise 

For the assessment of construction noise impacts during the quarry preparation 

(approx 12 weeks), the following EPA, ENCM(CPter 171) goals have been considered; 

Construction periods of 4 weeks and under 
The LA10,15,  noise level from the construction activities should not exceed the 
background level by more than 20dB(A). 

Construction periods greater than 4 weeks and less than 26 weeks 
The LA10,15rain  noise level from the construction activities should not exceed the 
background noise level by more than lOdB(A). 

From the ambient noise measurements the recommended construction noise goals are 

summarised in Table 5. 

Table 5: Construction Noise Goals 
LAb dB(A) re: 20x1U Pa 

Construction Period Sound Pressure Level 
LAb dB(A) re: 20 x 106  Pa 

7.00am_-_7.00pm 
4 weeks and under 50 
between 4 - 26 weeks 40 
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5.0 SITE PLANT AND EQUIPMENT 

Noise and blast emissions from the proposed quarry have been modelled and assessed 

in terms of continuous noise from the fixed and mobile pant, traffic noise from truck 

movements, airbiast overpressure and ground vibration from blasting. 

5.1 Quarry Operations 

The main quarrying plant of acoustical significance that will be operated on the site will 

consist of loaders, quarry trucks, a primary crusher, rock breaker, generator, 

conveyors and a hydraulic drill. For the assessment of noise emissions from this plant, 

the following sound power levels have been established from previous field 

measurements. 

Table 6: Quarry Plant Sound Power Levels 

Plant Description Sound Power Level 
dB(A) re: i0 	Watts  

dBA 63 125 250 500 1k 2k 4k 8k 

Primary Crusher 115 113 108 112 110 110 108 107 102 

Loader 111 89 91 99 101 106 106 103 98 

RockBreaker 116 111 114 114 111 106 111 107 100 

Conveyors(2 off) 100 96 100 96 92 89 91 1 	93 87 

Generator 105 97 103 102 101 100 98 89 86 

HydraulicDrill 110 110 113 107 109 104 103 96 92 

50 tnHaul Truck 112 102 104 104 108 107 106 103 94 

5.2 Processing Plant 

The main processing quarry plant of acoustical significance that will be operated on the 

site will consist of crushers, screens and conveyors. In terms of mobile plant, the 

loaders, and quarry trucks are the main items of plant that have been considered. For 

the assessment of noise emissions from this plant, the following sound power 

levels have been adopted. 
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Table 7: Plant Sound Power Levels 

Plant Description Sound Power Level 
dB(A) re: w12  Watts  

dBA 63 125 250 500 1k 2k 4k 8k 

Secondaiy Crusher 115 113 108 112 110 110 108 107 102 

Tertiary Crusher 111 89 91 99 101 106 106 103 98 

PugMill 112 95 94 99 102 110 108 105 99 

Screens 112 95 98 102 108 106 107 103 97 

Conveyors (2 off) 100 96 100 96 92 89 91 93 87 

Loader (Cat 988) 104 101 112 101 102 99 96 91 86 

Generator 105 97 103 102 101 100 98 89 86 

Quarry Truck 106 96 98 98 1 	102 101 100 97 88 	- 

5.3 Transient! Intermittent Truck Noise Sources 

It is envisaged that the quarry could generate on average up to eighty-eight (88) off 

site truck movements per day, or up to twelve (12) movements per hour. The 

projected maximum number of movements is one hundred and seventy six (176) per 

day or twenty (20) per hour. 

Transient/intermittent noise from the quarry is associated with truck movements. Table 

8 presents a summary of the sound power levels adopted for the assessment of 

the truck noise levels. 

Table 8: Truck Noise Sound Power Levels 
dB(A) re: 101  Watts 

Plant Description Sound Power Level 
dB(A) 

dB(A) 63 125 250 500 I 	1K 2K 4K 

Truck(SEL) 114 109 110 112 111 109 106 104 

Truck 110 110 100 101 100 99 110 96 91 

5.4 Blast Design 

For assessing the likely effects from the quarry blasts, it has been assumed that the 

following blasting pattern would be employed during the initial blasts. 
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Table 9: Initial Blast Design 

Description Material Design 

Number of holes per blast  60 

Number of Rows  5 

Subdrilling (1/3 burden)  lm 

Total depth of holes (face height + im 16m 

sub drilling 
Bulk explosives density ANFO 0.8 kg/rn3  

Handibulk dry 1.0 kg/rn3  
Handibulk wet 1.2 kglrn3  

Stemming ANFO 2.5m 
Handbulk 3.Orn 

Explosives Column ANFO 13.5 rn 
Handbulk 13.0 m 

Explosives mass per hole ANFO 88 kg 
Handbulk dry 106 kg 
Handbulk wet 127.5 kg 

Powder Factors ANFO 0.69 kg/rn3  
Handbulk dry 0.83 kg/rn3  

Handbulk wet 0.99 kg/rn3  

Rock yield per hole  128 bcrn 

Rock yield per m drilled  8.5 bcrn 

Explosive Mass/blast ANFO 5280 kg 
Handbulk dry 6360 kg 
Handbulk wet 7650 kg 

Preliminary vllC ANFO (3 holes) 265 kg 
Handbulk dry (2 holes) 212 kg 
Handbulk wet (2 holes) 255 kg 
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6.0 SITE NOISE EMISSIONS 

6.1 Quarrying Operations 

Noise emissions from the site operations were modelled with the EPA approved 

Environmental Noise Model (ENM) computer model. The model considers attenuation 

factors such as distance, shie!ding from working faces, ground coverage, atmospheric 

absorption, topographical features of the area and building structures. 

The noise model input data for the Williamsdale quarry has been based on noise 

measurements at similar quarries, manufactures specifications, ground contours plotted 

from 1:25000 topographical maps, ground contour intervals of 10 metres, a grassed 

ground coverage, shielding provided by the quarry faces and the proposed building 

structures. 

For the computer noise modelling, three (3) weather scenarios were considered; 

: 	calm, ie, no wind, relative humidity of 50%, and air temperature of 20°C; 

wind enhanced, ie., imlsec north wind, relative humidity of 50%, and air 

temperature of 20°C; 

default temperature inversion conditions, ie., temperature gradient 50C/100 metres, 

50% relative humidity and an air temperature of 20 0 . 

The quarry development scenarios (Appendices 2, 3, 4, 5 and 6) considered in the 

noise modelling included: 

Stage I - 	Before any substantial worked faces are established drilling on 
exposed areas of the quarry. 

Stage II - 	Year 5 - with quarry faces established. Drilling on higher benches 
(RL965) with quarrying at lower level (RL955). Processing plant 
operating (RL8I--813) 

Stage III - 	Year 10 - with extended quarry faces established. Drilling on 
higher benches (RL965) with quarrying at lower level (RL940). 

INTERNATIONAL ENVIRONMENTAL 	
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Processing plant operating (RL8 1 0-813) 

n Stage IV - 	Year 25 - with extended quarry faces established. Drilling on 
higher benches (RL960) with quarrying at lower level (RL955). 
Processing plant operating (RL8 10-813) 

o Stage V - 	Year 30 - with extended quarry faces established. Drilling on 
higher benches (RL955) with quarrying at lower level (RL910). 
Processing plant operating (RL810-813) 

The above scenarios generally cover the envisaged situations throughout the life of the 

quarry. They were selected to present the range of activities, situations and noise levels 

likely to be emitted from the site. 

The assessment was based on the assumption that all the fixed and mobile plant was 

operating simultaneously. Whilst this working situation will not occur all of the time, 

for the purpose of the noise assessment the worst case scenario has been presented. 

Table 10 presents a summary of the predicted noise levels to the following residential 

assessment locations (Figure 1) for calm weather conditions. 

Table 10. Predicted Noise Levels During Calm Weather 
dB(A) re: 20x10-5 Pa 

Assessment Location Scenario 
Stage _I Stage_II Stage _III Stage _IV Stage_V 

Location Ri 25 28 28 28 28 

Location R2* <25 

_ 

<25 

_ 

<25 <25 

_ 

<25 

Location R3 1 	25 28 26 26 26 
Residence associated with quarry proposal 

Perusal of the results summarised in Table 10 will show that during calm weather 

conditions no criterion exceedances occur. 

In assessing the above noise predictions, consideration should be given to the effects of 

wind and temperature inversions. The two (2) effects warrant comment; light 

northerly wind, and temperature inversions. 

I 
I 
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I 
The results of the Stage III quarry noise modelling under the influence of calm, wind 

I and temperature inversion conditions are presented as noise contours in Appendices 7, 

I 	
8 and 9. The modelling has shown that both down wind and temperature inversion 

effects result in an increase in noise levels of between 1012dB(A). 

Considering the recommended noise controls and given that the predicted exceedances 

are under limited climatological conditions, in our opinion the operation of the quarry 

is not likely to result in an unacceptable noise impact at residential dwellings. 

I 
I 
I 

6.2 Road Traffic Noise 

For the assessment of truck noise, previous studies undertaken by Atkins Acoustics 

have established that the single event sound power level (SEL) from a typical truck is 

1 l4dB(A). 

For the evaluation of truck noise on the site access road, the assessment has considered 

the above SEL, the assumption that the proposal could generate up to twenty (20) 

truck movements per hour and the following relationship: 

LAeq,Ihour = 	 SEL+10 log(N) -10 log (3600) - 20 log(r) - 8 
where: 	SEL = sound exposure level 

N 	= number of events per hour 
3600 = number of seconds in 1 hour 
r 	= distance from road 
8 	= constant for converting sound power levels to sound 

pressure levels. 

The predicted noise levels from the projected truck movements are summarised in 

Table 11. 

I 

I 
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I 
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Table 11: Predicted Truck Noise Levels 

Reference Location Distance 

(rn) 

Sound Pressure 
Level 

L.g1hour 
Location RI 1150 22 
Location P.2* 250 35 
Location R3 600 23 

* Residence associated with quarry proposal 

The results in Table 11 confirm that the noise from trucks on the site access road 

satisfy the EPA LAU,OIJ 50dB(A) goal. 

6.4 Intermittent Truck Noise Sources 

In regard to maximum noise levels generated from trucks on the site access road, the 

noise modelling has shown that the noise contributions (Table 12) satisfy the 

assessment goals at locations RI and R3, and exceed the assessment goal at location 

R2. 

Table 12: Intermittent Transient Noise Sources 
L, 	dB(A) re: 20xHT6  Pa 

Plant Description Sound Pressure Levels 
LAI_dBA) 

Location Ri  
Truck Noise 41 

Location R2*  

Truck Noise 54 
Location R3  
Truck Noise 42 

* Residence associated with quarry proposal 

6.5 Prediction of Blast Vibration and Airblast Overpressure 

For the assessment of the range of blast ground vibration and airblast overpressure 

levels, the modelling has been based on blast data and prediction models previously 

developed by Atkins Acoustics. 
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I 	
Ground vibration levels are established by determining scaled distances, ie, by dividing 

the distance from the blast to the reference assessment location by the square root of 

I
the maximum instantaneous charge, and calculating the resultant level. With respect to 

airblast overpressure the scaled distance is calculated by dividing the distance from the 

I
blast by the cubed root of the maximum instantaneous charge. 

I For the Williamsdale quarry the following blast predictive models have been adopted 

for average and hard rock conditions. 

I 

I

Ground Vibration 

PPV 	= 1140 x (D/1\'IIC 0.5) 1.6 (average rock conditions) . ..... . Equation I 

PPPV 	= 500 x (D/MIC 0.5)  -1.6 (hard rock condition)................Equation H 

I

Airbiast Overpressure 

dBL 	= 165 - 24(logio D-0.3 logioMIC) .............................Equation Ill 

I 
where: PPV is the peak particle velocity (mmls); 

dBL is the airblast overpressure (dBL); 
D is the distance between the blast and monitoring site (m); 
MIC is the weight of explosive per delay (kg). 

I 	
It is normal practice in the planning of quarry blasts to design the blast utilising time 

delays to control the maximum instantaneous charge (MIC). For the modelling of 

I 	
the Williamsdale quarry blast a MIC of 265 Kg has been adopted. Based on a 265 Kg 

MIC and the closest point of the quarry to the nearest residence being 2400 metres, the 

I
predicted range of ground vibration levels are between 0.l7mm!sec. and 0.38mm!sec., 

with an airblast overpressure level of lOIdB(lin). Both calculations are conservative, as 

I
no allowances for shielding from topography or excess ground attenuation from the 

local geology have been allowed. 

I 

I 
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For evaluating the predicted blast emissions at the other reference locations, Table 13 

presents a summary of the results. 

Table 13: Summary of Blast Emissions 

Rtfcrence Predicted Predicted Assessment Goal :tcment Go.,I 
Location Rtnge C round Ai rhiast Ground \:ilritiI,rI  AiihIat 

Vibration Overpressure nim!ec Overprcssure 
mm/sec d BIin  d B(Iin 

Location RI .2 -.4 101 5 115 
Location R2 0.2 - 0.3 99 5 115 
LocationR3 0.2-0.4 100 5 115 

The results of the modelling for both ground vibration and airbiast overpressure have 

shown that the levels satisfy the assessment goals. We also confirm that the blast 

configuration may be varied or adjusted during the life of the quarry operation if blast 

monitoring confirms that the measured overpressure and ground vibration levels are 

less than the recommended levels. 
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7.0 CONSTRUCTION NOISE 

I 	
7.1 Overview 

The envisaged construction activities will include preliminary site works, earthworks, 

I 	
foundation/floor construction, steel erection, building cladding and plant installation. 

To evaluate noise emissions from the site during construction, the following activities 

have been considered. 

I 7.1.1 Preliminary Site Works 

The preliminary site works involve the erection of security fencing, the relocation 

I of services and access adjustments to the internal roads. It is envisaged that 

trucks and an excavator could be used to move materials during the site 

I establishment works. 

7.1.2 Earthworks/ Foundations 

The main construction activities during this phase of the project could involve 

excavation, levelling and compaction. During the site works, trucks, an 

excavator, a grader, a compactor and a front-end load could be used. 

7.1.3 Concrete Footings/Floors 

The main construction activities envisaged during this phase of the works would 

involve concrete trucks and a concrete pump. 

7.1.4 Steel/Building Erection 

The main plant and equipment envisaged during the building construction period 

would involve trucks and a crane. 

7.1.5 Plant Installation 

The main plant and equipment envisaged during this phase of the works would 

involve trucks and a crane. 

I 
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7.1.6 Typical Construction Schedules 

Table 14 presents a summary of the likely construction plant and schedules that 

have been considered for the construction noise modelling and assessment. 

Table 14: Construction Plant Schedule 

Operation Proposed Plant No. Required Duration 
(Av max) (weeks) 

Preliminaiy Site Truck 1 2 
Works Excavator 1 2 
Earthworks / Trucks 2 4 
Foundation Excavator/Loader 1 4 

Compactor 1 3 
Grader 1 2 

Concrete Concrete trucks 2 2 
Floor/footings Concrete pump 1 2 

Trucks 2 2 
Building Erection Trucks 2 6 

Crane 1 6 
Plant Installation Truck 1 5 

Crane 1 5 

7.2 Construction Hours 

To minimise potential noise impacts during construction, the main activities would be 

restricted to between 7.00am and 7.00pm, Monday to Friday, and 700am to 500pm 

on Saturday. However, with prior notification to exposed residents and with the 

approval from the EPA, construction outside these hours could be undertaken 

provided the construction noise did not give rise to an unreasonable nuisance or 

disturbance to the occupiers of residential dwellings. 

7.3 Construction Plant and Equipment Noise Levels 

For the assessment of the noise emissions from the construction activities, the sound 

power levels summarised in Table 15 have been established from data presented in 

Australian Standard AS2436-1981 and previous studies conducted by Atkins 

Ll 
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Table 15: construction Plant and Equipment Sound Power Levels 
L 0  re: 10 12  Watts 

Plant Description Plant Type Sound Power 
Level  

Comments 

Front End Loader Wheeled 110 continuous 

Grader  108 intermittent 

Compactor Caterpillar 825 110 2-3 days 

Water Cart  106 continuous 

Excavator Kato 750 107 continuous 

Truck  106 continuous 

Crane truck mounted 110 1 day 

Compressor 600 CFM 100 intermittent 

Backhoe  108 7 days 

Concrete Truck  108 2 days 

Concrete Pump  109 2 days 

Concrete Vibrators  105 2 days 

7.4 Predicted Noise Levels from Construction Activities 

Considering the construction schedules and scenarios described earlier, construction 

noise levels have been predicted for identified residential properties. 

Table 16 presents a summary of the range of noise levels predicted for the envisaged 

worst case scenario. 

Table 16: Predicted Construction Noise Levels 
L 0  re: 20x 10Pa 

Reference
Location 

Sound Pressure Levels 
dB(A) re: 20x 106  Pa 

Preliminary 
Site Works 

Earthworks Concrete 
Floors/Footings 

Building 
Erection 

Plant 
Installation 

RI 29 32 31 29 27 

R2 26 
1

30 28 26 1 	24 

R3 29 1 	32 1 	31 29 1 	27 

7.5.1 Assessment of Noise from Construction Activities 

The noise modelling has shown that the noise from the envisaged construction 

activities satisfies the EPA medium term noise assessment goal (background 

plus lOdB(A)). 
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8.0 FINDINGS AND RECOMMENDATIONS 

I 
I 
I 

The noise modelling has shown for calm weather conditions the noise and blast 

emissions from the quarry can be controlled to satisfy the recommended assessment 

goals. To satisfy the requirements of our assessment, it will be necessary to implement 

and maintain noise controls on some plant and equipment, and to implement a blast 

monitoring program to control blast emissions. 

With respect to trucks transporting materials from the site, the assessment has shown 

that the proposal will not result in an exceedance of the recommended LAeq, 1 

50dB(A) goal.. 

8.1 Preliminary Noise and Blast Control Recommendations 

The findings of the noise and blast assessment are based on the sound power data 

presented in Tables 6, 7, 8, and 9, and the preliminary control measures summarised 

below being incorporated into the proposal. As part of any development application for 

the proposal, a detailed assessment will be undertaken to confirm and detail the final 

acoustic requirements for the development. 

Operational Noise Control Recommendations 

n 	the construction of 4.5 - 5.0 metre high earth mounding on the southern side of 

the site processing area. 

n 	all fixed external plant and equipment should be selected and installed to satisfy a 

noise specification of less than 85dB(A) at one (1) metre. 

E 	where practical all internal plant and equipment should be selected and installed to 

satisfy a noise specification of less than 85dB(A) at one (1) metre. 
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I 
o 	where practical any plant or equipment installed on the site exceeding a sound 

pressure level of 85dB(A) at one (1) metre should be evaluated in terms of 

secondary noise control s/enclo sures/rooms. 

ci 	all inloading and building conveyor systems should be belt type conveyors. 

ci 	all screens should be installed to minimise the transfer of structural borne vibration 

to support structures. 

ci 	all dust collection and control systems should be selected on acoustic 

performance, and without tonal or impulsive noise characteristics. 

ci 	where practical all permanent site mobile plant shall be fitted with 

secondary/residential grade noise controls and acoustic treated engine enclosures. 

ci 	where practical audible alarms should be replaced with flashing lights or a similar 

system. 

ci 	as part of the quarry EM.? a "Noise Management Plan" (NM.?) should be 

implemented with noise monitoring being conducted during initial stages of quarry 

development to confirm noise levels and where required assess the practicability of 

additional noise controls. Subsequent annual noise audits should be undertaken if 

considered necessary to ensure that all noise control measures are installed and 

maintained, and that the environmental noise levels (criteria) are satisfied. The 

program should incorporate a complaint management protocol that facilitates 

investigation and actioning of noise related complaints. 

Blast Control Recommendations 

The following blast controls are recommended for the quarry operation: 
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I 
I 

the WHC of initial blasts will be limited to a maximum of 265 kgs 

I 
where practical blasting will be conducted between 9.30am and 500pm 

I 
0 	as part of the quarry EMP a "Blast Management Plan" (BMP) should be 

implemented with blast monitoring being conducted during initial stages of quarry 

development to confirm ground vibration and airbiast overpressure and where 

required assess the practicability of additional controls. Subsequent blast 

monitoring should be undertaken in the initial quarry development to ensure that 

all blasts are controlled and satisfy EPA requirements. The program should 

incorporate a complaint management protocol that facilitates investigation and 

actioning of blast related complaints. 

Construction Noise Control Recommendations 

I 
u 	As part of the quarry EMP a "Environmental Noise Management Plan" (ENMP) 

should be prepared and implemented to present the details and procedures that 

will be employed to minimise construction noise impacts. Noise monitoring should 

being conducted during initial stages of development to confirm noise levels and 

where required assess the practicability of additional noise controls. The program 

should incorporate a complaint management protocol that facilitates investigation 

and actioning of noise related complaints. 
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9.0 CONCLUSION 

I 
It is proposed to establish a hard rock quarry with an area of approximately seventeen 

(17) hectares on a greenfield site at Williamsdale. The quarry proposal is located 

approximately two point five (2.5) kilometres west of the Monaro Highway (Fig 1) and 

two point six (2.6) kilometres north of Williamsdale Road. The quarry processing plant 

will be located approximately one point seven (1.7) kilometres north of Williamsdale 

Road. 

The results of ambient noise monitoring and environmental noise audits conducted in 

the area have confirmed that the existing ambient noise is typically rural and influenced 

by road traffic on the Monaro Highway, local domestic and natural elements such as 

wind, birds, animals, etc. 

The findings of the noise modelling for the proposal have shown that with effective 

noise controls and management procedures, noise from the quarry can be controlled to 

satisfy the daytime assessment goals for calm weather conditions. Under light north 

breeze and mild temperature inversion conditions, the predicted noise levels marginally 

exceed the recommended daytime assessment goals at the three reference assessment 

I
locations. 

In regard to truck movements to and from the site, the modelling has shown that the 

noise satisfies the EPA LAeq.Ihour 50dB(A) goal. The modelling has also shown that the 

predicted maximum noise levels from truck movements on the site access road exceed 

the nighttime EPA goal at location R2. Location R2 is located on the development site. 

With respect to blast emissions, the assessment has shown that both ground vibration 

and airblast overpressure levels can be controlled to satisfy the recommended 

assessment goals. It is acknowledged that the blast configuration could be varied or 

adjusted during the life of the quarry operation if blast monitoring confirms that the 
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measured overpressure and ground vibration levels are less than the recommended 

levels. 

Based on the findings of the assessment and as part of the Noise Management Plan for 

the site it is recommended that noise and blast monitoring be conducted during initial 

stages of mine development to confirm the above findings and establish the 

practicability of additional noise and blast controls where required. 

The assessment has also shown that during the site development, the noise from the 

envisaged construction activities can be controlled to satisfj the EPA medium term 

noise assessment goal (background plus lOdB(A)). 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 

WILLIAMSDALE HARD ROCK QUARRY 	 APPENDIX 1 	 29.4815.R1.GA108 

NOISE AND BLAST 	 Rev 01 

IMPACT ASSESSMENT 	 March 1999 

APPENDIX 1: AMBIENT BACKGROUND SOUND PRESSURE LEVELS 

INTERNATIONAL ENVIRONMENTAL 
	 ,TKINS ACOUSTICS 



Ambient Sound Pressure Levels 

Tuesday 15 December 1998 
100 

90 

80- 

70-- 

I: . 
L . 

+ 

30 	
. 	 AAA&A A AAA AAAAAAAj 

20 	 I 1  1 III I 	1±11 1 11 11I I I F F I Fill I 	I 11111 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0 
Start Time of Sample 

Location I 
Lot 22 (Elmgrove Shearing Shed) 	"O"Lea —0--LI -- L10 A L90 	Lmax 	 4875 Dk23 

4875a.XLS 



- - - - - - - - - - - - - - - - - - - - 
Ambient Sound Pressure Levels 

30 

20 H±H-H±H±H±F±-HHH 

0 1 2 3 4 5 

Location I 
Lot 22 (Elmgrove Shearing Shed) 

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0 
Start Time of Sample 

0"Leci —0--Li 	U.... Li0 A L90 	Lmax 	 4875 Dk23 

48 75a.XLS 



Ambient Sound Pressure Levels 

Thursday 17 December 1998 

100 

90 

70. 

dB(A) 60 

50 - 

+9 
:[\ + 

4; 

MI 

30 

20 -k--HH±HH-+-f--H±H 1 I 1 1--1 

0 1 2 3 4 5 

Location I 
Lot 22 (Elmgrove Shearing Shed) 

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0 
Start Time of Sample 

O—Lei —0--LI 	-L10 A L90 + Lmax 	 4875.Dk23 

4875a.XLS - - - - - - - - - - - - - - - - - - - - 



- - - - - MMMM MM MM - - - MMMMM 

Ambient Sound Pressure Levels 

Friday 18 December 1998 
100 

90-1 

dB(A)60 + 
	 + 	 + 

O i  

AA 

30 	2 AAAAAAAA AAAAAAA A AAAA A A AAA 	AA A 	 AAAAAA A 

20 

0 I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0 
Start Time of Sample 

Location I 
Lot 22 (Elmgrove Shearing Shed) 	....'Le(1 —O—L1 	-- L10 	A L90 	+ Lmax 	 4875.Dk23 

4875a .XLS 



Ambient Sound Pressure Levels 

Saturday 19 December 1998 
100  

90 

20 	 I t 1 	 I I I 1 1 I 1 I 1 I 1 I I I 1 I I 1 1 F 1 1 F F F I I 1 I I I F I I I 1 I 1I 1 1I 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0 
Start Time of Sample 

Location I 
Lot 22 (Elmgrove Shearing Shed) 	—0--Lea —a—LI ----L10 A L901-... Lmax 	 4875.Dk23 

4875a.XLS - - - - - - - - - - - - - - - - - - - - - 



- - - - - - - - - - - - - - - - - - - - - 
Ambient Sound Pressure Levels 

Sunday 20 December 1998 
IMI 

90 

AIA 

20 	 1 11 H Hi Hi HH1 H H Hi III HiHii HIM 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0 
Start Time of Sample 

Location 1 
Lot 22 (Elmgrove Shearing Shed) 	OLeci —0--LI---- a-L10 	A L90 	Lmax 	 4875.Dk23 

4875a.XLS 



Ambient Sound Pressure Levels 

Monday 21 December 1998 

dB(A) 60 

20 

0 1 2 3 4 5 

Location 1 
Lot 22 (Elmgrove Shearing Shed) 

IN 

90 

70 

50 

30 

I] 

6 7 8 9 10 Ii 12 13 14 15 16 17 18 19 20 21 22 23 0 
Start Time of Sample 

" 	Lea —0---L1----  .... L10 ....A L90 	Lmax 	 4875.Dk23 

4875a.XLS - - - - - - -, - - - - - - - - - - - - - - 



90 

80 

70 - 

dB(A) 60 

50 

HE 

— — — — — MMM MM M — M MMM — — — — 
Ambient Sound Pressure Levels 

Tiiesdv 22 December 1999 

20 	 _I F I F 1 IFH F I 1 1  1 1111111 i F If H I 1 I I I 1 1  II 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0 
Start Time of Sample 

Location I 
Lot 22 (Elmgrove Shearing Shed) 	 Lea —0— LI -- L10 A L90 	Lmax 	 4875 Dk23 

4875a.XLS 



Ambient Sound Pressure Levels 

Tuesday 15 December 1998 

100 

dB(A)60j: 	 ~•+: 	 + H. 

50 J.  

40l 	 A 

AAAA 	 "s 	A • A . . 	 AAL 

30 	
AAA 	AL 

20 H-FH±HHHft 	 --'----'_.-' 
I I I I I I I I i I 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0 
Start Time of Sample 

Location 2 
Lot 21 (Lobbs Hole) 	

° Lea —0—Li 	L10 A L90 + Lmax 	 4875.Dk23 

4875b.XLS 



- - - - - - - - - - - - - - - - - - - - - 
Ambient Sound Pressure Levels 

Wednesday 16 December 1998 

I 	
•si 	

AAA 	
A A.  

AAAAA AAA AA AAAAA  

A.. AAAAAAA AAAA AAAAA  AAA4AAAAAAAAAA 

20 -fH±H±H±f±H 

0 	1 	2 	3 

Location 2 
Lot 21 (Lobbs Hole) 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0 
Start Time of Sample 

O-"Le —0--LI 	L10 A L90 	Lmax 	 4875.Dk23 

30 

4875b.XLS 



Ambient Sound Pressure Levels 

Thnrsdiv 17 December 1998 

100 

90 

70 

dB(A) 60 

50 - 

Me 

30 

20 +-f±-HHH--H-H±f 

0 	1 

Location 2 
Lot 21 (Lobbs iluic) 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0 

Start Time of Sample 

O"Lea —0--LI.... ' .... LIO ....A L90 	+ Lmax 	 4875.Dk23 

4875b.XLS 



90 

7C 

dB(A) 60 

50 - 

- - - - - - - - - - - - - - - - - - - - - 
Ambient Sound Pressure Levels 

Friday 18 December 1998 

100 

30 

20 IHH-H-±-H±HH-1 

0 1 2 3 

Location 2 
Lot 21 (Lobbs Hole) 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0 
Start Time of Sample 

Leci —0--Li --- L1O AL90 +. Lmax 	 4875 Dk23 

4875b.XLS 



Ambient Sound Pressure Levels 
Saturday 19 December 1998 

20 	 I 	I 	I 	 I 	I 	1 	I 	I 	1 	I 	1 	I 	1 	1 	1 	1 	1 	1 	1 	1 	I 	1 	I 	I 	I 	1 	1 	1 	I 	I 	1 	I 	1 	1 	1I 	I 	I 	I 	I 	I 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0 
Start Time of Sample 

Location 2 
Lot 21 (Lobbs Hole) 	 Le —0—Li --L1O A L90 	... Lmax 	 4875.Dk23 

4875b.XLS 



2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0 
Start Time of Sample 

F-Tn1 	 *"Lea —0—Li --- L10 AL90 +. Lmax 	 4875.Dk23 

20 

0 	1 

Location 2 
Lot 21(Lobbs 1  

- - - - - - - - - - - - - M MMMMMM - 
Ambient Sound Pressure Levels 

Tuesday 22 December 1998 
100 

90 

80 

4875b.XLS 



WILLIAMSDALE HARD ROCK QUARRY 	 APPENDIX 2 
NOISE AND BLAST 
IMPACT ASSESSMENT 

29.4875.R1.GA108 
Rev 01 

March 1999 

APPENDIX 2: STAGE I. QUARRY DEVELOPMENT 

ECSI 
MINING CONSULTANTS 

Sccc: 1:7500 
'-. Drcwm ECS 

Aporoved: 
Revi&or: 
CGN1_File: 

INTERNATIONAL ENVIRONMENTAL 

WILLIAMS DALE QUARRY 
STAGEDPIT-.YEAR1 

HOWING RAMP ACCESS, PROCESS PAD 
AND SURFACE FEATURES 

ATKINS ACOUSTICS 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

WILLIAMSDALE HARD ROCK QUARRY 	 APPENDIX 3 

NOISE AND BLAST 
IMPACT ASSESSMENT 

29.4875.R1.GAI08 
Rev 01 

March 1999 

APPENDIX 3: STAGE H. QUARRY DEVELOPMENT 

31475C 	 315000E 	 31525CF 

LLr \ 
l / 

14 

20 o 	co 

10 
61 

lo 

/ 	 \ 	 I  

315000E 

ECS I 
MINING CONSULTANTS 

Sccle: 1:7500 

_______________ • Drawn: ECS 

CGM File: 

INTERNATIONAL ENVIRONMENTAL________ 

WILLIAMSDALE QUARRY 
- 	STAGED PIT - YEAR 5 	

FIGUR 

HOWING RAMP ACCESS, PROCESS PAD 

AND SURFACE FEATURES 

ATKINS ACOUSTICS 



WILLIAMSDALE HARD ROCK QUARRY 	 APPENDIX 4 
	

29.4875.R1.GA108 
NOISE AND BLAST 
	

Rev 01 
IMPACT ASSESSMENT 

	
March 1999 

APPENDIX 4: STAGE ifi. QUARRY DEVELOPMENT 

314750 	 315000E 	 315250E 

016  

/ 	( 

- 

9
0 

6,35 

ajo 

G. 

+ + - 
1475QE 	 31500CC 

ECSI 
MINING CONSULTANTS 	 WILLIAMS DALE QUARRY 

,jbwn:ECS 

Scale: 1:7500 
AGEDPIT=YEARjQ 

SHOWING RAMP ACCESS, PROCESS PAD 

FIGURE 

hIAppraved: 
Revision: AND SURFACE FEATURES 
CGN4 File: 

INTERNATIONAL ENVIRONMENTAL 	 ATKINS ACOUSTICS 



WILLIAMSDALE HARD ROCK QUARRY 	 APPEN DLX 5 
	

29.4875.R1.GA108 
NOISE AND BLAST 
	

Rev 01 
IMPACT ASSESSMENT 

	
March 1999 
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APPENDIX 10: DEFINITION OF TERNIS 

Term 	Definition 

A-weighted. 	See dB(A) 

Ambient noise: 	The all-encompassing noise associated within a given 
environment. It is the composite of sounds from many sources, 
both near and far. 

Assessment period: The period in a day over which assessments are made: 
day (0700-0800hrs), evening (1800-2200 hrs) or night (2200-
0700 hrs). 

Background Noise: 	The underlying level of noise present in the ambient noise, 
excluding the noise source under extraneous noise is removed 
This is described using the L 0  descriptor. 

Cumulative noise level: Refers to the total level of noise from all sources. 

Day: 	 The period between 0700 and 1800 hrs (Monday-Saturday) 
and 0800-1800 (Sunday and Public Holidays). 

dB: 	 Abbreviation for decibel- a unit of sound measurement. Given 
sound pressure to a reference pressure. 

dB(A): 	 Unit used to measure 'A-weighted sound pressure levels. 
A-weighting is an adjustment made to sound level 
measurement to approximate the response of the human ear. 

Default parameters: In assessing meteorological enhancement of noise, refers to set 
values for weather parameters, such as wind speeds and 
temperature gradients, to be used in predicting source noise 
levels. 

Equivalent Continuous: The level of noise equivalent to the energy average 

Noise Levels: 	of noise levels occurring over a measurement period. 

Evening: 	 Refers to the period between 1800-2200hrs. 

Extraneous Noise: 	Noise resulting from activities that area. Atypical activities 
might include construction, traffic generated by holiday periods 
and by special events such as concerts or sporting events. 
Normal daily traffic is not considered to be extraneous. 

INTERNATIONAL ENVIRONMENTAL 	 ATKINS ACOUSTICS 
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APPENDIX 10: DEFINITION OF TERMS. Cont'd. 

Term 	Definition 

Fluctuating Noise: 	Noise that varies continuously and to an appreciable extent 
over the period of observation. 

Greenfield site: 	Undeveloped land. 

Impulsive Noise: 	Noise having a high peak of short duration, or a sequence of 
such peaks. A sequence of such impulses in rapid succession is 
termed 'repetitive impulsive noise'. 

I 	
Intrusive Noise: 	Refers to noise that intrudes above the background level by 

more than 5 decibels. 

The A-weighted sound pressure level that is exceeded for 90% 
of the time over which a given sound is measured. This is 
considered to represent the background noise. 

LAeq: 	 The equivalent continuous noise level - the level of noise 
equivalent to the energy average of noise levels occurring over 
a measurement period. 

Long-term annoyance : Prolonged annoyance over months and years. 

Meteorological conditions: Wind and temperature inversion conditions. 

Most affected location(s) : Locations that experience (or will experience) offensive 
noise from the noise source under consideration. In 
determining these locations, one needs to consider existing 
background levels, exact noise source location(s), distance 
from source (or proposed source) to receiver, and any 
shielding between source and receiver. 

Night: 	 The period between 2200 and 0700 hrs (Monday-Saturday) 
and 2200-0800 (Sunday and Public Holidays). 

Performance-based goals : Goals specified in terms of the outcomes/performance to 
be achieved, but not in terms of the means of achieving them. 
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Receiver: 	 The noise-sensitive land use at which noise from a delopment 
can be heard. 
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APPENDIX 10: DEFPITION OF TERMS. Cont'd. 

Term 	Definition 

Stationary noise sources: Sources that do not generally move from place to place, 
eg. industrial or commercial sources. In general, these include: 

Individual stationary sources such as: 

- heating, ventilating and air conditioning (HVAC) 
equipment, 

- rotating machinery; 
- impacting mechanical sources; 
- other mechanical equipment and machinery such as 

conveyors; 

Mobile sources confined to particular location such as 
draglines and haul trucks. 

Facilities, usually comprising many sources of sound, 
including; 
- industrial premises; 
- extractive industries; 
- commercial premises; 
- warehousing facilities; 
- maintenance and repair facilities. 

- (In this case, the stationary source is understood to 
encompass all the activities taking place within the property 
boundary of the facility). 

Temperature inversion: An atmospheric condition where temperature increases with 
height above the ground. 
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WILLIANISDALE QUARRY 

FLORA & FAUNA ASSESSMENT 

1.0 Introduction 

This report discusses the results of a flora and fauna assessment for a proposed hard 
rock quarry. The location of the proposed Oakvale Quarry is close to Williamsdale, 
south of Canberra. The land is within New South Wales, close to the border with the 
Australian Capital Territory. 

The land on which the quarry is proposed is on a ridge to the east of the Monaro 
Highway about 2km north-east of Williamsdale. 

An Environmental Impact Statement covering a proposed quarrying operation on the 
land was prepared in 1986. The EIS does not provide detailed information on the flora 
and fauna of the area as it was believed at that time that impacts would be minimal due 
to the distrubed nature of the land. 

The current development proposal is different in a number of respects from the earlier 
proposal and environmental legislation has changed since 1986. Accordingly a thrther 
assessment of flora and fauna on the land was commissioned. This report and the field 
survey undertaken as part of the assessment seeks to provide a description of the flora 
and fauna occuring on the land and seeks to address the requirements of the 
Threatened Species Conservation Act, 1995. 

This assessment covers land proposed for quarrying, the site of the proposed 
processing plant and the access road to the quarry. 

I 
	2.0 Methods 

A field inspection of the land was undertaken in November 1998. During the field 
survey records were made of the dominant plant species present, the nature and 
composition of canopy, shrub and ground layer strata and the level of disturbance to 
vegetation. Searches were made for rare or threatened plant species considered likely 
to occur in the area. 

I Observations of fauna were also made including actual sightings, signs such as scats & 
burrows and bird and frog calls. These observations were supplemented with 
information from the Atlas of NSW Wildlife and information in Yarrolumla Council's 

I 'Upper Jerrabonibera Creek - Royalla Local Environmental Study (1996). 
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3.0 Vegetation 

Broad leaved Peppermint - Box Woodland 

The site of the proposed quarry and nearby hills support a woodland community 
dominated by Broad-leaved Peppermint (E. dives) and Norton's Long-leaved Box (E. 
norton/i). Associated species include Yellow Box (E. me/liodora) and Inland Scribbly 
Gum (E. rossil). On an exposed north-facing hill the most common woodland tree is 
Inland Scribbly Gum. 

The understorey has been disturbed by a long history of grazing and pasture 
improvement. The native shrub layer is very sparse. The native ground layer flora is 
more diverse and in a few locations approaches 50% of the total ground layer plant 
cover. 

The ground layer flora is usually dominated by introduced pasture species and other 
exotic species. Common exotic ground layer plants include Hop Clover (Trfolium 
campestuis), Rat's Tail Fescue ( Vu/p/a bromoides), Catsear (Hypochaeris radicata), 
Hare's Foot Clover (Trfo/iuni arvense), Soft Brome (Bromus mo/us), Bromus 
diandra, Cocksfoot (Dactyl/s glomeratus) and Perennial Ryegrass (Lolium perenne). 

Native shrub species present include Acacia mearnsi/, Native Indigo (Indigofera 
australis) and Blackthorn (Bursar/a spinosa). 

Common native ground layer species include Geranium solanderi, Prickly Starwort 
(Stellar/a pungens), Wahienbergia stricta, Galiuni gaudichaudli, Ranunculus 
lappaceus, Tussocky Poa (Poa lab//lard/en), Sheep's Burr Acaena ovina), Redanther 
Wallaby Grass (Chionoch/oa pal/ida) and Che/lanthes austrotenuifolia. 

A gully to the south of the proposed site of extraction supports vegetation with a more 
dense shrub layer. The dominant shrub species in this gully is Blackthorn. 

Yellow Box - Red Gum Woodland 

Sites of higher fertility and deeper soils in the area support stands of Yellow Box (E. 
melliodora) and Blakely's Red Gum (E. blake/yi) trees. In these areas the original 
vegetation would have been a woodland dominated by these species. Clearance of the 
native vegetation and a long history of agricultural use of the land mean that the area 
no longer supports viable remnants of the original vegetation. Associated tree species 
may include Apple Box (E. bnidgesiana). 

The proposed access road would traverse areas which support stands of these trees 
with the more dense stands of trees occurring along Williamsdale Road. 

Wetland 

Flat valleys with impeded drainage to the north of the proposed access road support 
wetland vegetation. This vegetation occurs in the middle of paddocks which have a 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
n 
I 
LI 
U 
E 
I 

Ilillianisdale Oua,yv Flora and Fauna Assessment 	 Page 2 

	 I 



I 

long history of grazing and the vegetation includes a high proportion of exotic species 
due to this disturbance. Native plant species which remain in the wetter parts include 

I Carex gaiidichaudhi, Carex appressa and Juncus 

i Cleared Land 

Most of the land in the area has been cleared in the past for agriculture. Much of this 

I 	land now supports improved pasture. Common species include Cocksfoot (Dactylis 
glorneratus) and Perennial Ryegrass (Loliuni perenne), as well as a range of clovers. 

I 3.1 Threatened Flora Species 

The Atlas of NSW Wildlife maintained by the National Parks & Wildlife Service 

I identifies only two threatened flora species for the Michelago 1: 100 000 map sheet. 
These are Gentiana bredboensis and Eucalytpuspulveruienta. 

I Yarrolumla Council's 'Upper Jerrabombera Creek - Royalla Local Environmental Study 
(1996) lists another three species which may occur in the area; Small Purple Pea 

I 	
(Swainsona recta), Button Wrinklewort (Rutidosis leptorhynchoides) and Austral 
Toadflax (Thesiuni australe). These species are normally associated with native 
grasslands where they occur in the vicinity of Canberra. The Council's Development 

I 	Control Plan No. 6 for its Rural Residential Zone also lists a Leek Orchid 
(Prasophyllurn petilurn) and a daisy, Anirnobium craspedioides, as species which 
require consideration. The Leek Orchid is another species associated with native 

I 	grasslands, whilst Arnrnobiuin crcispedioides is found in forest, woodland and roadsides 
mainly around the Yass district (Harden 1992). 

I No evidence was found that these species occur in the study area. Given the level of 
disturbance to the native vegetation in the study area it is considered highly unlikely 

I
that populations of these species remain in the area. 

None of the threatened species described above were observed in the area likely to be 

I 	
affected by the proposal and it is considered highly unlikely that any of the species 
occur in the area. However, the following 8-part test has been prepared to provide 
guidance for an assessment of the proposed development on threatened spcies. 

a) in the case of threatened species, whether the life cycle of the species is likely 
to be disrupted such that a viable local population of the species is likely to be 

I placed at risk of extinction, 

Development of the proposed quarry will result in the clearing of some vegetation. 

I During the initial years of development, minimal amounts of vegetation will be 
removed. Larger areas will be cleared during later years, however as the quarry 
progresses all available areas will be rehabilitated with species the same as those that 

I originally occurred. 

I 	
No populations of the threatened species identified as occurring in the region were 
observed in the study area. With no local populations present in the area where impact 

I 
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will occur, the life cycle of these species is not likely to be disrupted or placed at risk 
of extinction. 

in the case of an endangered population, whether the life cycle of the species 
that constitutes the endangered population, is likely to be disrupted such that 
the viability of the population is likely to be significantly compromised, 

No endangered population as defined in the Threatened Species Conservation Act 
occurs in the area affected by the proposed development. 

in relation to the regional distribution of the habitat of a threatened species, 
population or ecological community, whether a significant area of known 
habitat is to be modified or removed, 

The habitat of E. pulverulenta is dry woodland on poor soils. Some areas of dry 
woodland will be removed as part of the operations at the quarry, however given the 
area covered by dry woodland in the region, the area to be destroyed is not considered 
to be significant. 

The habitat of G. bredboensis is on margins of very wet seepage zones of pastures on 
granitic soils. This habitat type is not present on the study site, therefore the proposed 
operations will not result in the loss of significant habitat. 

whether an area of known habitat is likely to become isolated from currently 
interconnecting or proximate areas of habitat for a threatened species, 
population or ecological community, 

There are no areas of known habitat for threatened species in the area of the proposed 
quarry. Consequently, no areas of known habitat will become isolated from any 
interconnecting or proximate areas of habitat as a result of the development. 

whether critical habitat will be affected, 

No areas of critical habitat as defined in the Threatened Species Conservation Act 
occur in the study area. 

whether a threatened species, population or ecological community, or their 
habitats, are adequately represented in conservation reserves (or other 
similar protected areas) in the region, 

According to Briggs and Leigh (1996), none of the threatened species identified as 
occurring in the region are represented in a conservation reserve. 

whether a development or activity proposed is of a class of development or 
activity that is recognised as a threatening process, 

The development is not of a class of development which is recognised as a threatening 
process as listed in Schedule 3 of the Threatened Species Conservation Act. 
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h) whether any threatened species, population or ecological community is at the 

I

limit of its known distribution. 

The distribution rance for F. piilverzi/enta is from Bathurst to Bomballa (Central and 

I 	Southern Tablelands). The closest population occurs south of the site in the hills 
north-east of Cooma. 

I . brecihoensis occurs only in small section along the Bredbo River. If it was to occur 
on the site it would be a disjunct population at its northern limit. 

4.0 Fauna 

4.1 Fauna Habitats 

I Three broad habitat types can be recognised in the study area. These are: 

I
. 	woodland vegetation with an open, grassy understorey 

I
. 	dams and wetlands (including sedgeland), and, 

. 	pastures (cleared land). 

I The value of the study area as a habitat for wildlife has been severely compromised by 
a long history of agricultural use of the land. The bird fauna is now largely restricted to 

I 	
species which favour open woodland and grasses with the lack of shrub cover meaning 
that the woodland is of low value to small birds which require shelter. The gully to the 
south of the proposed extraction area supports higher populations of small birds due to 

I 	the increased shrub cover, however its relatively small size limits its value as a wildlife 
habitat. 

I 	Wetland vegetation occurs along the creek to the east of the proposed access road and 
to the south of the proposed quarry site. Whilst disturbed by past land uses these areas 
have some habitat value for aquatic birds, bats and frogs. Frogs were heard calling in 

I
the creek at the time of the field survey of the land. 

The pastures are severely disturbed habitats which provide little in the way of 

I structural or floristic diversity. They are generally inhabited by introduced or common 
native species adapted to modified environments. Some of the remnant trees in the 

I

pastures do have tree hollows suitable for fauna habitation. 

4.2 Threatened Fauna Species 

A number of threatened fauna species have been recorded for the Michelago map 
sheet. In addition Yarrolumla Council's "Upper Jerrabombera Creek - Royalla Local 

I 	Environmental Study (1996) lists additional fauna species which may occur in the 
upper Jerrabombera Creek - Royalla area. Table I provides a list of these species and 
their conservation status. 

I 
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I 
Table I. Threatened Fauna Species Recorded for Michelago, Upper 

Jerrabombera Creek and Royalla areas 	 I 
Scientific Name Common Name Status 

Fro2s  
Heleioporus australiacus Giant Burrowing Frog V 

Reptiles  
Delma impar Striped Legless Lizard V 
Aprasia parapuichella Pink-tailed Legless 

Lizard  
V 

Tvrnpanocrvptis lineata 
pinuiolla 

Southern Lined Earless 
Dragon  

E 

Birds  
Ninox connivens Barking Owl V 
Xanthomvza phrvgia Regent Honeyeater El 
Pachvcephala olivacea Olive Whistler V 

Mammals  
Dasvrus maculatus Tiger Quoll V 
Phascolarcros cinereus Koala V 
Notes: 

E Endangered 
V Vulnerable 

A number of other threatened fauna species are listed in Yarrolumla Council's 
Development Control Plan No. 6 for its Rural Residential Zone. These additional 
species are; Poljrelis su'ainsonii (Superb Parrot), Synernonpiana (Golden Sun Moth), 
Sutajiageliwn (Little Whip Snake), Malacorhynchus membranaceus (Pink Eared 
Duck), Calyptorhvnchus latharni (Glossy Black Cockatoo), Latharnus discolor (Swift 
Parrot), Miniopierus australis (Common Bent Wing Bat), Strictonetta naevosa 
(Freckled Duck). Oxvura australis (Blue Billed Duck), Litoria aurea (Green and 
Golden Bell Frog), Granite/Ia picta (Painted Honeyeater) and Varanus rosenbergi 
(Rosenbergs Goanna). 

The value of the study area as a habitat for wildlife has been severely compromised by 
a long history of agricultural use of the land. Further the extent of clearance of the 
woodland vegetation is insignificant in relation to this habitat type in the region and 
much of the vegetation to be cleared has been severely disturbed by agricultural land 
use. In addition the area does not provide suitable habitat for a large number of the 
species listed above. 	 I 
The following S part test has been prepared to provide guidance for an assessment of 
the proposed development on threatened species. 	 I 

I 
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in the case of threatened species, whether the life cycle of the species is likely 

I
to be disrupted such that a viable local population of the species is likely to be 
placed at risk of extinction, 

I 	No threatened species were found to occur in the area of the proposed quarry and the 
area has been severly disturbed by agricultural land use. Accordingly it is highly 

I 	
unlikely that any part of the life cycle of a threatened species will be disrupted. 

in the case of an endangered population, whether the life cycle of the species 
that constitutes the endangered population, is likely to be disrupted such that 

I the viability of the population is likely to be significantly compromised, 

No endangered population as defined in the Threatened Species Conservation Act 

1 	1995 occurs in the area affected by the proposed development. 

I
c) in relation to the regional distribution of the habitat of a threatened species, 

population or ecological community, whether a significant area of known 
habitat is to be modified or removed, 

Three types of fauna habitat have been identified as occurring on the site of the 
proposed development. The proposed quarry site lies predominantly on pasture 

I (cleared land) which is not likely to be prime habitat for any threatened fauna species. 

Only one species of vulnerable frog, Hele/oportis australiacus, has been identified as 
occurring in the region. This species was not found on the study site although creeks 
on the land may provide suitable habitat. Siting of development will avoid the flatter 
reaches of Lobbs Hole Creek wehre suitable habitat is more likely to occur. The 
impact of the proposed development on dams and wetlands will be minimal provided 
adequate erosion control measures are put in place. The proposed quarry development 
will not result in modification of a significant area of known habitat. 

The proposed quarry will result in the clearing of a small area of native vegetation. No 
threatened species were found to occur in this area, and consequently it is not believed 
that the area represents habitat for any threatened species. In terms of the value of the 
woodland vegetation on a regional scale, the area to be cleared is relatively small and 
has been disturbed and so does not represent a significant modification of habitat. 

d) whether an area of known habitat is likely to become isolated from currently 
interconnecting or proximate areas of habitat for a threatened species, 
population or ecological community, 

The habitat areas occurring on the site consist of disjunct pockets of woodland, 
occasional farm dams and creeks, already isolated from other habitat areas. There 
were no threatened species observed in the study area suggesting that the pockets of 
habitat present are not habitat for threatened species. No area of known habitat will 
become isolated from other habitat areas of threatened species, populations or 
ecological communities. 

I 
I 
I 
I 
I 
11 
I 
I 
I 
I 

If I1iani.vdaIe Ouaiiv PTlora and Fauna .-lssessrnenr 	 Page 7 



e) whether critical habitat will be affected, 

No areas of critical habitat as defined in the Threatened Species Conservation Act 
occur in the study area. 

I) whether a threatened species, population or ecological community, or their 
habitats, are adequately represented in conservation reserves (or other 
similar protected areas) in the region, 

The Giant Burrowing Frog (Heleioporus australiacus) is present in several 
conservation reserves in the Sydney area as well as Morton National Park. 
There are no records of the Striped Legless Lizard (Delnia impar), Pink-tailed Legless 
Lizard (Aprasiaparapuichella), or the Southern Lined Earless Dragon 
(Tynipanociyptis Iineatapinguiolla) occurring in the Tinderry Range Nature Reserve 
(NPWS Atlas ofNSW Wildlife, 1998). 

The range of the Barking Owl (N/nor comnivens) is extensive across Australia 
(Pizzey, 1980) and is likely to occur in a number of conservation reserves. The Regent 
Honeyeater (Xanthornyzaphiygia) is present in a number of conservation reserves 
through its range, but is a nomadic species seeking out flowering ironbarks. The Olive 
Whistler (Pachycephala olivacea) is present in a number of conservation reserves 
through its range. Locally present in Brindabella National Park and Tinderrv Nature 
Reserve. 

The Tiger Quoll (Dayrus macu/a/us) is present in a number of conservation reserves 
throughout its range. The Koala (Phascolarctos cinereus) has been recorded in a large 
number of conservation reserves through the range of the species. 

whether a development or activity proposed is of a class of development or 
activity that is recognised as a threatening process, 

The development is not of a class of development which is recognised as a threatening 
process as listed in Schedule 3 of the Threatened Species Conservation Act. 

whether any threatened species, population or ecological community is at the 
limit of its known distribution. 

The only threatened species that would be near the limit of its known distribution if it 
was found to occur in the study area is the Southern Lined Earless Dragon 
(Tympanociyptis Iineatapinguiol/a). It is restricted to the area between Canberra and 
Cooma. If present in the study area it would be approaching its northern limit. 

5.0 Assessment of Impacts 

The proposed quarrying operation is planned to extend across an area of 17 hectares, 
including 3 hectares to be used as a process/stockpile area. Extraction would occur 
sequentially over the quarry area. 
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I 
Vegetation and soil will be progressively removed as the operation proceeds. This will 
result in the loss of disturbed native vegetation from the quarry site. 

The loss of vegetation will have a minor impact on the fauna habitat available in the 
Williamsdale area as the sites which will be affected have been significantly disturbed 

I and are of low habitat value. 

I 	
As quarrying is to take place sequentially over a long period of time it will be possible 
to re-establish vegetation in areas where operations have been completed. 

I 	The creek and wetland present on the land support populations of frogs. Application of 
soil erosion controls and appropriate site management should avoid any significant 

I 	
impact on this habitat. 

It is also possible that the operations could contribute to the spread of exotic weeds 
which already exist in the area. For instance, there are patches of Sweet Briar (Rosa 

I ruhiginosa) in the vicinity of the proposed process/stockpile area. 

6.0 Impact Mitigation Recommendations 

Rehabilitation of the land will take place sequentially as quarrying progresses. Re-
establishment of native trees as well as pastures should be undertaken as part of the 
rehabilitation process. 

Control of Sweet Briar around the proposed process/stockpile and quarry areas should 
be undertaken to prevent spread on the property and further afield. 

Roger Lembit B.Sc.Agr. 
Environmental Consultant 
December 1998 

I
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Executive Summary 

International Environmental Consultants Pty Ltd commissioned Robynne Mills, 
archaeological consultant, to conduct an archaeological survey of the proposed Oak Dale 
Hard Rock Quarry. The archaeological study was designed to identify potential impacts of 
the proposed development on Aboriginal relics ('relics' as defined by the New South Wales 
National Parks and Wildlife Act 1974) and non-indigenous heritage items as defined by the 
NSW Heritage Act and the Environmental Planning and Assessment Acts of 1975 and 1979 
respectively. 

The field component of the study was conducted by Robyn ne Mills and Jim Kelton, 
archaeological consultants from Tuesday 15th to Thursday 17th December, 1998. 
Ngunnawal Local Aboriginal Land Council (LALC) was represented during the survey by 
Joe House. Details of LALC consultation and a Statement of Involvement in the field survey 
from Ngunnawal LALC are included as Appendix 5. 

This report provides details of local environmental observations relevant to the 
archaeological sensitivity of the study area. It maps all known archaeological sites in the 
vicinity of the study area as recorded in the site register of the National Parks and Wildlife 
Service (NPWS) and the Heritage schedules of Queanbeyan Council. Survey methods, 
results and significance assessments are made according to NPWS guidelines. Where 
appropriate, the report recommends site management options to minimise impact on 
heritage sites, places and items within the study area. 

The survey identified 4 sites, 1 isolated artefact (IF) and 3 areas of potential archaeological 
deposit (PAD). Sites WR-OS-1, LHC-OS-1 are in the vicinity of the proposed access route to 
Williamsdale Road. Site JO-OS-i is within the proposed creekline area to the west of the 
quarry site where silt traps will be required. Site JC-OS-2 is located in the south-east corner 
of the proposed quarry sites. The isolated artefact is to the east of the proposed access road 
on the northern side of the Lobbs Hole Creek. The PAD area is located on the southern 
bank of Lobbs Hole Creek in association with Site LHC-OS-1. 

I 	It is recommended that Mine management be made aware of the locations of all sites and 
the PAD area and of their responsibilities under the NPW Act to protect these sites. The 
exact location of all proposed mining activities including access routes and the impact of 

I 	
these activities on the sites located in this survey should be determined. Where possible 
sites should be avoided and protected. Sites which cannot be avoided by the proposed 
development are protected by the NPW Act and Totalcare would be required to apply to the 
NPWS for a Consent to Destroy Permits for each sites prior to the development proceeding 

I A condition of this permit would be the collection of surface artefacts from all sites and 
monitoring of the identified PAD area. No non-indigenous heritage sites were identified in 
the survey. 

I Provided the recommendations in Section 8 of this report are implemented, there is 
no objection on archaeological grounds to the project proceeding as proposed. 

I 	
These recommendations are made on the basis of the National Parks and Wildlife Act 
of 1974 (as amended), whereby it is illegal to damage, deface or destroy an Aboriginal 
relic without the written permission of the Director. Should any further relics be 

I 	
encountered during the course of the development, officers of the National Parks and 
Wildlife Service should be informed without delay. 
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1. Details of the Development Proposal and 

Consultancy Brief. 

1.1 Development Proposal 
Totalcare proposes to develop a hard rock quarry at Williamsdale, near Queanbeyan. 
The development includes the quarry site, a crushing plant, a conveyor system from the 
quarry to the crushing plant, water catchment and siltration ponds and a series of access 
roads. 

1.2 Consultancy Brief 
The consultant was commissioned to: 

consult with the Ngunnawal LALC prior to the survey, to identify any areas of special 
significance to the Aboriginal community eg sacred or ceremonial areas and identify 
issues of Community concern. 
arrange for a representative of Ngunnawal LALC to participate in the field work to ensure 
Aboriginal community representation in discussions relating to the significance, protection 
and management of all relics identified in the archaeological survey. 
examine the proposed development area for indigenous and non-indigenous heritage 
items, sites and places which could be impacted upon either directly or indirectly by the 
proposed development. 
assess the significance of heritage sites/items/places recorded and make 
recommendations for the protection and management of these items. 
prepare a report on the heritage investigation which meets the requirements of 
the NPWS and DUAP. 

1.3 Impacts 
Sections of the proposed development area have been subject to considerable impacts 
from past and present mining and land use practices. 

1.3.1 Previous impacts to the proposed development area 
The major impacts to the development area have been associated with: 

Clearance of timber and the construction of access tracks 
Cattle and sheep grazing 

1.3.2 Impact of current proposal 
The degree of impact of the proposed development on indigenous and non-indigenous 
heritage items will vary greatly across the development area. 

High impact areas include those areas directly associated with the hard rock extraction, 
infrastructure including stockpile areas, hardstand area, office, conveyor areas, parking 
areas, electricity sub-station, water supply tanks and minor access roads. 
Low or nil impact will occur in those sections of the study area where no mining activity 
or mining infrastructure is planned (Map 3). 
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2. Aboriginal Community Consultation (Appendix 5) 

The survey area is within Wiradjuri country and in the Ngunnawal LALC area. Initial contact 

I 	with the LALC occurred with a phone call on the 4th  November, 1998 to inform the LALC of 
the proposed survey. A fax on the 2ndth  December, 1998 formally advised the LALC of the 
pending field survey, and requested LALC involvement. LALC was asked to provide, 

I 	following the field survey, a Statement of Involvement, detailing the level of LALC 
involvement and any concerns that the LALC might have regarding the development 
proposal. This is provided as Appendix 5. After the completion of the field survey, a 

' 	summary document was sent to the LALC on 61h  January, 1999 confirming the results of 
the archaeological survey. The LALC was advised that it would be provided with a copy of 
the final report. 
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3. Study Area. 

3.1 Location 
The development site is located approximately 29km south of Queanbeyan and 3-5km 
north-east of Williamsdale (Map 1). The proposed development site is located east of the 
Goulburn-Bombala Railway which delineates the boundary of the Australian Capital 
Territory. All of the proposed development is within the State of NSW. 

3.2 Environmental Observations. 

3.2.1 Topography 
The development area contains two major creekline systems. The Jerrabomberra Creek 
system which flows north into the Queanbeyan River and the Lobbs Hole Creek system 
which flows south west into the Murrumbidgee River. Entrance to the quarry site is through 
the valley of the Lobbs Hole Creek which flows from the quarry site in a south-westerly 
direction. The headwaters of Lobbs Hole Creek rise in a series of steep narrow ephemeral 
watercourses which flow from Lobbs Hill to the north and Gibraltar Hill in the south. These 
ephemeral watercourses discharge into the relatively flat, broad valley through which Lobbs 
Creek meanders to discharge into Guises Creek and thence into the Murrumbidgee River 
approximately 3km east of the site. The valley floor has been heavily impacted by the 
clearance of timber, cropping and grazing. The creek banks have been damaged by stock 
gaining access to water. 

The quarry site is approximately 3km east, up Lobbs Hole Creek Valley where the hill 
slopes rise steeply from the valley floor in a series of narrow ridge lines and spurs at 
heights of approximately 1000 ft. These ridges are separated by steep, narrow valleys 
which form the headwaters of the Jerrabomberra Creek system which flows on both the 
eastern and western sides of the quarry site (Photo 16). Little old growth timber remains in 
the quarry area. 

The major topographic areas identified within the development area are: 
Lobbs Hole and Jerrabomberra Creek systems which have been impacted by timber 
clearance, construction of dams the overflow from which has created some gully and 
sheet erosion. 

steep hill slope areas (Map 5, Photos 7, 16) which are base rock covered in some 
places by a thin layer of topsoil which has little resistance to erosion once the surface 
vegetation is damaged. The soils are shallow and skeletal and much of the surface is 
strewn with outcrops of volcanic tuff and dacite. Vegetation in the area is native 
sclerophyll woodland from which old growth trees had been logged. Many edible plants 
were noted in this area and there was evidence of large numbers of wallabies and 
wombats. 

ridge crest and spurs (Map 5, Photo 14, 15, 16). The hill and ridge crests are covered 
with outcrop of eroding dacite. Topsoil is shallow and tree cover sparse. 
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4. Archaeological Context 

4.1 Sites identified in the area from NPWS Sites Register. 
A search of NPWS records was conducted prior to commencement of the field survey. This 
search revealed a total of 10 sites within 10km of the proposed development area (Map 2). 
Of these, 3 sites are to the west adjacent to the Murrumbidgee River, one site to the south 
on a tributary of Waterhole Creek and the remaining 6 are to the south- west on Cassidy's 
Creek. All sites are open camp sites. This site distribution pattern may be somewhat biased 
as a result of limited archaeological investigations carried out in the area, however it does 
appear that sites area located adjacent to reliable water sources.(Map 2) 

Sites identified in the vicinity of the development area: 
#57-5-0015 Royalla Open Camp Site 
#57-5-0016 Royalla Open Camp Site 
#57-5-0017 Royalla Open Camp Site 
#57-5-0026 Michelago Open Camp Site 
#57-5-0027 Williamsdale Open Camp Site 
#57-5-0051 Margaret's Creek Open Camp Site 
#57-5-0052 Margaret's Creek Open Camp Site 
#57-5-0053 Cassidy's Creek Open Camp Site 
#57-5-0054 Cassidy's Creek Open Camp Site 
#57-5-0055 Cassidy's Creek Open Camp Site 

4.2 Archaeological data and models from previous studies in 
the area. 

4.2.1 Ethno-historic Data 

I 	
Little early, reliable direct information about Aborigines in the Canberra/Queanbeyan district 
is available (Flood 1980). A study of clan boundaries from ethno-historic and linguistic 
evidence by Flood (1980), based on Tindale (1940). Indicated that Queanbeyan included 

I 	
the clan or tribal and linguistic boundaries of three groups: the Ngunnawal, Ngarigo and 
Walgalu (Kuskie 1989:120). 

I 	

Records do indicate a rapid depopulation and a disintegration of tribal life in the 
Canberra/Queanbeyan District after European settlement (Officer 1989). This rapid 
reduction in population was probably accelerated by the impact of European diseases such 

I 	

as the smallpox epidemic of 1830, influenza and a severe measles epidemic in the 1860's. 
(Flood 1980, Butlin 1983). 

I 	

William Davis Wright, a collector of early information about the plight of Aboriginal people in 
the Queanbeyan area, states that there were between 400-500 Aboriginal people living a 
tribal, nomadic lifestyle in the Queanbeyan area in the 1850's. By 1856 the local "Canberra 

I 	

Tribe" were reported to number around seventy (Schumack 1967) and by 1872 this number 
had been reduced to only five or six (Goulburn Herald 9th  November, 1872). In 1873 one 
"pure blood" member remained, known to the white community as Nelly Hamilton or "Queen 

I

Nellie". 

I 

I 
I 
I 
1 
I 
I 
I 
I 
I 

By the 1850's the traditional Aboriginal economy had been largely replaced by an economy 
based on European rations. Reduced population, isolation of the people from their 
traditional lands and the destruction of traditional social networks meant that by the final 
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decade of the 1800's the region's indigenous culture and economy was centred on white 
settlements and support by sympathetic farmers (Officer 1989). 

Frequently only "pure blood" individuals were considered "Aboriginal or Tribal" by European 
observers, thus making possible the assertion that local tribes were "extinct". In reality 
"Koori" and tribal identify remains integral to the descendants of the nineteenth century 
Ngunnawal people, some of whom live in the Canberra -Queanbeyan-Yass districts. (Navin 
Officer 1995: p  5) 

4.2.2 Academic Research 
There have been several academic studies carried out in the area to the north of the 
present study area. These include Flood (1973), Read (1983) and White and Cane (1986) 

Flood concludes from her investigations that this region was unsuitable for permanent 
Aboriginal occupation before 10,000 years ago. She points out that the palaeo-climate 
would have been pen-glacial (cold, dry and windy). The character of the climate in the last 
10.000 years has been similar to today except for an identified cold spell from about 3000 
to 15000 years ago. Flood's study concludes that while the immediate Canberra area was 
very important by late pie-historic and early contact times (on the basis of a range of 
ethnographic and archaeological evidence which she cites) there is little evidence of 
occupation prior to 1600 BC (Flood 1973:302). Subsequent work has found considerable 
evidence both to support this thesis and considerably extend this period into the past. 
There is now archaeological evidence that Aboriginal people were in the Canberra area at 
least 20,000 years ago, however the bulk of known sites date from the last 4000 yrs (Bartz 
no date :8). It has been noted by Flood (1973) that the most important food resource for the 
Aboriginal inhabitants of this area was the Bogong moths which gather in high granite 
mountains to the west for 3-4 months every spring. During this period the moths provided a 
staple food of sufficient quantity not only for the local inhabitants but for large ceremonial 
gatherings. Except for these periodic gatherings, the population of the Southern Tablelands 
appears to have been low when compared with coastal NSW or the Riverine Plains of 
Western NSW, despite an adequate year round food supply (eg fish, crayfish, vegetable 
foods, and birds and mammals). Ethnographic evidence indicates that the territory of each 
group or clan included a variety of ecological zones giving access to all available food 
resources.(Barz no date: p9). Feary and Bell (1983) found evidence in the Gudgenby 
Valley of large camp sites, quarry sites and a range of art and ceremonial sites which 
support a more extensive occupation pattern for the highland areas than the itinerant or 
seasonal patterns suggested by Flood. 

Read (1983) compiled a history of the Wiradjuri people from 1883 to 1869. White and Cane 
(1986) undertook an in depth study of the Aborigines of the Yass District from contact to 
present. 

From the results of a broad study of bog areas across the tablelands including Jackson's 
Bog and Calabash Creek to the south of the study area, Hiscock argued that swamp areas 
were a significant resource zone to past Aboriginal inhabitants of the region. The presence 
of backed blades at many sites indicated a date for Aboriginal occupation in the region in 
the vicinity of 4000 years BP. 

4.2.3: Archaeological investigations related to D A's and EIA studies. 
A number of archaeological investigations associated with DA applications, REFs and EIA 
studies have been carried out in the vicinity of the current study area. These include Barz 
(1970s), Paton (1985), Navin and Officer (1993, 1995A, 1995b), Kuskie (1989) 
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I 	Barz carried out a survey of a route from Canberra to Royalla for the NSW Electricity 
Commission. The southern section of this survey crosses the Murrumbidgee to the west of 
the current development site. Barz identified 10 open camp sites of which three are within 

I 	
2km of the current development area. These are sites #57-5-0015-0016, -0017. All sites 
are located on high ground adjacent to the Murrumbidgee River. Raw materials at the sites 
included quartz, silcrete, quartzite and river pebbles 

Paton (1985) also conducted a survey for the Electricity Commission of NSW. His survey 
was from Cooma to Royalla (ie to the south of the current development area) This survey 

I 	
was through three major landform areas; steep hill slopes and crests, foot slopes and river 
valleys. A total of fifteen sites were located in this survey. They included 14 open camp 
site's and one quarry site. Two of these sites #57-5-0027 and #57-5-0026 were located 

I 	
approximately 6km south of the current development site. These sites were both open 
camp sites containing low density of artefacts (4 at each site) of quartzite, quartz and 
silcrete. Both sites were located on raised, flat areas adjacent to creeklines and no in situ 

I 	
artefacts were identified. Paton makes the following conclusions as to landscape sensitivity. 
He identifies steep undulating terrain as having very low potential for sites; gently to 
moderately sloping terrain is identified as low but flat areas adjacent to intermittent creeks 
within this general landscape unit, is assessed as having high potential for sites to occur. 

I However river valleys are identified as the areas of highest potential. 

I
Kuskie's research (1989, 1990) in the vicinity of the Queanbeyan River and Jumping 

Creek, to the north of the current study area identified a relatively high site density in areas 
immediately adjacent to the River. Within a lOOha area at Jumping Creek, a total of twenty 

I 	
sites were identified. Kuskie interpreted these sites in terms of site complexes rather than 
individual items and as such considered them to be regionally significant. The predominant 
raw materials at all sites were silcrete, quartzite, chert, volcanic rock and jasper. Site 

I 	
distribution indicated that large, dense artefact scatters were concentrated around creek 
confluences and extending back to the river flats and lower slopes in the nearby vicinity. 
Smaller and less dense sites occurred on the ridges and lower slopes within the area. 

Navin and Officer have carried out two surveys in the vicinity of the development area. Both 
surveys were development related. Navin (1993) was a survey of the Readymix 
Development at Cooma Road Quarry. This site is approximately 20km north of the current 

1 	development on the watershed between the Jerrabomberra Creek and the Queanbeyan 
River. The topography is similar to that of the current study area and is characterised by 
steep sided slopes, narrow creek valleys, incised drainage lines and narrow sloping crest 
lines. No Aboriginal artefacts or sites were located in this survey. Navin attributes this 
absence of sites to the fact that the study area consisted of low sensitive areas where 
bedrock was at or near the ground surface, and the majority of slopes, crests and saddles 

I 	were littered with rock in the form of pebbles, cobbles and boulders. Slopes were steep, 
creeks were steep sided with no adjacent flat, well drained areas suitable for Aboriginal 
campsites. Unlike the adjacent areas which have been the subject of archaeological 

I 

	

	investigation such as the Queanbeyan River, Jumping Creek and Jerrabomberra Creed, 
there are no major water courses or particularly exploitable resources within the study area 

I
to act aa a foci for Aboriginal activity (Navin 1993: 11) 

Navin (1995). It appears from the site register print out that a survey of the Eastern Gas 
Pipeline was carried out by Navin in 1995. No copy of this report was available from NPWS 

I 	(see print out). From the identification of site types and locations it would appear that all 
sites are located in the vicinity of Cassidy's Creekline. Two are open camp sites and two 

I 
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isolated artefacts. This site distribution pattern would appear to support Navin, Paton and 
Barz assertion that creekline/riverine landscapes have a high potential for sites to occur. 

Kelton, (1996, 1998) conducted two surveys to the south of the proposed quarry for Teistra. 
Kelton 1996 identified a single Aboriginal scarred tree and the second survey (Kelton 1998) 
identified no sites. 

4.3 Development of a predictive model for site type and distribution 
within the study area. 

It is reasonable to expect that site types represented in the development area will be similar 
in type and distribution patterns to those identified in studies carried out by Bartz, Navin, 
Paton, Hiscock and Kuskie. The most likely site types will be: 

open camp sites which are most likely to be associated with water resources and 
bog areas 
isolated artefacts which could be located across the quarry site 
stone arrangements which will most likely be confined to high ground on hill tops 
or spurlines 
scarred trees which could occur wherever old timber is present 

4.4 Predicted Archaeological Sensitivity 
Based on the results of previous archaeological investigations in the region and a study of 
the topography within the study area, it was predicted that the most archaeologically 
sensitive micro-landform units in the study area will be creek lines, swamp and bog areas, 
raised flat or gently sloping ground in the vicinity of a reliable water source. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

7~~ 

I 



I 	 13 

5. Field Survey Methods 

5.1 Pre-field Survey Investigation 
Initial investigations carried out prior to commencement of the field survey included site and 
archival searches of the NPWS site data base, and the Register of the National Estate, 
Canberra. Consultation also took place with Ngunnawal LALC. 

5.2 Pre-Field Survey Assessment 
Prior to the commencement of the field survey, a desk top study of the survey area 
landform and archaeological land systems was conducted. As a result of this pie-field work 
assessment, a model of site prediction and sensitivity was developed (Section 4.4) in 
conjunction with a strategy for survey area coverage (Section 5.4). 

5.3 Landscape Classification 

Archaeological land systems correspond with landform units (Section 3.2). These differing 
landform units within the study area include the creek lines, gentle hill slopes, steep hill 
slopes and hill crests and ridge lines/spurs (Map 5, Photos 3, 5, 7, 812, 1316). 

5.4 Field Survey Strategy 
Initial reconnaissance of the survey area was conducted by vehicle. During this 

I reconnaissance, areas of direct impact from the proposed development were identified and 
representative samples of landform units within the study area, but not in the zone of direct 

I 	

impact, were selected for on foot examination. Highly disturbed areas, areas with high 
surface visibility and areas of potential archaeological sensitivity were also identified and 
the following survey strategies adopted. 

A combined 'on foot' and "vehicle" survey strategy was adopted for all areas directly 
and indirectly impacted by quarrying and associated activities (Map 4). This involved a 
series of on-foot transects, approximately 1 Sm wide across all sensitive landform units 
within the impact area (ie ridge crests, hill crests, spurlines, creeklines and water courses). 
A 'vehicle survey" was conducted over all low sensitivity landform areas. This vehicle 
survey involved the driving of lOm transects across steep hill slope areas and the 

I
examination of all old growth trees for evidence of scarring. 

Creek lines, swamp areas: Three transects, approximately 15m wide, were walked on 

I 	
each side of Lobbs Hole Creek and all ephemeral creeklines. Tracks, table drains and 
scour areas were thoroughly examined. Visibility over this landform unit varied from 80% on 

I 	

exposed eroded bank areas to less than 10% in adjacent grassed areas. 

Steep Hill slopes were covered in a series of vehicle transects Areas sampled in these 

I 	

topographic units are identified in Map 5. 

Ridge crests, spurlines and knolls were surveyed on foot in lOm wide transects (Map 4) 

I 	5.5 Field Recording Methods 
The field survey was conducted using the Williamsdale 8726-I V-N topographic map and 
maps and aerial photographs of the proposed development supplied by International 

I 	
Environmental Consultants. The site manager took the consultants on a tour of the site and 
identified all areas which would be impacted by the proposed development. Where sites 

I 

I 
I 
I 
I 
Li] 
I 
I 



I 

14 
were present, site details, landform and environmental conditions relating to the 
detectability of sites were recorded on data sheets developed for the survey. Copies of 
site/artefact recording forms are provided in Appendix 7 where they occur as field notes 
attached to copies of all NPWS site forms completed during the field survey. Photographs 
were taken of all sites 

5.6 Field Survey Methods and Coverage Data 
The total lease area has been assessed from development plans supplied by 
International Environmental Consultants as approximately 9 kilometres 2  or 900ha. 

The area of direct impact from quarrying and associated infrastructure including 
crushing plant, conveyor system, road access etc has been assessed as: 

quarry site area and creekllne modification for filtration traps 600m x 1.5km = 
9Oha 
access to quarry and conveyor belt installation 400m x 200m =8ha 
crushing plant area 600x x 500m = 30ha 
road access from Williamsdale Rd 2km x 50m = lOha 
Total of 138ha 

Areas where no proposed impacts were identified by the client totalled 762ha. This 
area was not included in the survey. 

It is important to attempt to quantify the effectiveness of coverage of these varying impact 
zones. 'Effective coverage' for the areas surveyed using a total coverage strategy, a 
sample coverage strategy and a vehicle reconnaissance strategy are set out in Table 1. 

Table 1: Effective Coverage tables 
Table 2: Effective Coverage 

Landform Unit Sample Unit Coverage Effective % area 
area method visibility Coverage effect 
in hectares of surveyed 

Landform 
unit areas  

Ridge/hill tops 102ha on foot 80% 81.6ha 59.1 

Steep Hill slopes 13ha vehicle 10% 1.3ha 0.9 

creeklines/ valley floor 23ha on foot 20% 4.6ha 3.3 
swampy areas 

138ha 87.5ha 63.3 
Totals  

Site detectability varied over the survey area and was determined by factors such as 
surface visibility (see Table 2), geomorphology, the size of the survey team and the type of 
sites present (whether present ie whether the sites are obtrusive or unobtrusive). The 
measurement of site detectability is difficult given the range of factors which may influence 
site detection, some of which are mentioned above. Effective coverage assessment can be 
determined by the interpreted accuracy of a field investigation (Witter 1990b). For the 
current study, a method of coverage analysis where effective coverage can be reasonably 
accurately calculated, was adapted from Witter (cited Bonhomme 1993:50) where the 
following applies: 
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I 	

Survey Coverage Assessment formula (Boot 1996 pers Corn) 
L x W x % of visible ground surface = effective survey coverage 
where L is the length of the of the survey area/unitltransect in metres, W is the width of the 

I 	

survey unit/area/transect in metres. Therefore the total survey area was approximately ha 
of which will be directly impacted;. Tables 1 indicates that approximately 63.3% of the area 

was effectively surveyed. 

5.7 	Surface visibility 
Surface visibility within an archaeological context generally refers to the degree of 
impediments on the surface which might obstruct surface observation of archaeological 
material. The main factor to affect visibility is vegetation cover, although features such as 
rock outcrops and other natural or man-made obstructions on the landscape can also affect 
surface visibility. Surface visibility can be expressed as a percentage of the surface which 
is visible (Bonhomme 1986:11). Table 2 provides a basis for surface visibility assessment. 

During this survey 100% visibility conditions prevailed on a network of tracks cut through 
the area. This network of tracks extended through all landform units and provided a 
representative sample of all archaeological units within the development area. There were 
also extensive areas of high visibility associated with areas of surface erosion. As a result 
of the skeletal soils and absence of vegetation cover, the ridge crest areas also had 
relatively high surface visibility. In the Lobbs Hole Creek area, visibility was confined to 
tracks and areas of surface erosion along the edges of the banks. 

Table 2: Surface Visibility Criteria 

a Nil soil visibility 0-5% 

b Occasional glimpses of 
bare ground  

5-10% 

c Frequent patches of 
bare ground  

20-50% 

d Approximately 50% bare 
surface  

50-70% 

e >70% bare surface 75-100% 

Surface visibility varies within and between different landform areas and these differences 
are shown in Table 1. The generally low levels of surface visibility prevailing during this 
archaeological survey allowed for only a limited level of archaeological assessment of some 
landscape areas. 

I 	
5.8 Surface Exposure 
Surface exposure of archaeological sites is linked with visibility but should not be confused 
with surface visibility, in that exposure usually refers to the results or the effects of 

I 	

geomorphic processes on archaeological deposits. The major cause of surface exposure at 
this site was erosion caused by water flowing into water courses and grazing cattle (Photos 
1,3,8, 10). 

5.9 	Definition of Sites and establishing site boundaries 
For the purposes of surface archaeological surveys, site boundaries are most frequently 
determined by the presence of Aboriginal cultural material. NPWS report writing guidelines 
indicate that a site may be determined by the presence of two artefacts located within 50m 
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of each other. However, Witter (pers corns 16/5/96) describes a cultural site as ... "a place 
identified as such by an observer (including someone listening to oral accounts) . . . a site 
should be a unit of management'. This statement infers that an archaeological 'site' may 
be a place where physical evidence of past Aboriginal occupation has occurred, eg open 
camp sites, stone arrangements, while other site types may be determined by the presence 
of a single artefact (eg a scarred tree) or even by the presence of a recognised significant 
area based upon anecdotal information and often occurring with no visible artefacts (eg 
places of ceremonial or religious significance such as natural geological formations). 

The extent of a site, particularly in the case of open camp sites, is often difficult to assess, 
owing to the effects of the geomorphic processes which may have impacted on a particular 
area and its archaeological deposits. However, surface deposits of archaeological material 
are usually, but not always a reliable guide to site locations. It should be acknowledged that 
EIA related studies do have their limitations and where the archaeologist believes there is a 
potential for the presence of sub-surface archaeological deposit, the issue should be raised 
and steps taken to accommodate that potential within a management framework. That 
framework might include a recommendation for further archaeological investigations or else 
simply taking into account the likelihood of sub-surface deposits during the development of 
management recommendations. 
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6. Survey Results and Discussion 

A total of four (4) sites, three associated PADs and one (2) isolated artefact were recorded 
during the archaeological survey. These sites were all open campsites (Map 2, Tables 3, 4, 
Sketches 1-5)). No non-indigenous sites were identified in this survey. Based on the current 
quarry planning it is anticipated that only one site will be impacted by the quarry 
development. All other sites will be protected during the operation of the quarry. 

6.1 Site WR-OS-1 and associated PAD I 

I 	

Site WR-OS-1 is located approximately 230m north of the Williamsdale Road (Map 2, 
Tables 3, Sketches 1, Photos 1, 2). The site is on the northern side of an ephemeral 
drainage line which flows into a small dam to the east of the woolshed. Artefacts are 

I 	

exposed across an area 1 Om long by 2m wide on the eroded northern bank of the drainage 
line. The area has been heavily eroded by grazing animals, ploughing and cultivation and 
the excavation of a contour bank on the western side of the site. Although the exposed 

I 	

artefacts do not appear to be in situ, the raised area to the north of the site has been 
identified as PAD I (an area of potential archaeological deposit). This PAD area has been 
heavily disturbed by ploughing, clearance and grazing. A total of 5 artefacts were recorded 

I 	

at this site (Table 4). These included 4 flakes and one block fracture fragment. Raw 
materials included chert (4) and quartz (1). 

I 	
6.2 Site LHC-OS-I and associated PAD 2 
This open camp site is located in the southern bank of Lobbs Hole Creek (Map 2, Table 3, 
Sketch 2, Photos 3, 4). A light scatter of artefacts extends along the length of the southern 

I 	

bank of the creek west of the fence line, for a distance of 180m x Sm,. No artefacts were 
located on the northern bank. The creek banks are steep (Photo 3) and the soil in the 
creekline area is light, friable, sandy, alluvial gravels deposited over the years by wash from 
the ridge lines and hiU slopes. The creek banks have been heavily eroded by water and 

I animals gaining access to the creekline to drink. 

The density of artefacts on the southern, creek bank is low (8 over a distance of 180m x 
lOm). Visibility on the top and sides of the bank was high, between 70-100%. However this 
high visibility did not extend more than Sm from the edge of the creek bank. A highly 
disturbed PAD area was identified south of the creek bank for a distance of 20m. The PAD 
has been heavily disturbed by ploughing, clearance and grazing. Although artefactual 
material may be present within the PAD area, it is likely to be in-situ. 

6.3 LHC-IF-I 
This isolated find was located approximately 80m south of the proposed access route to 
the east of the old homestead site (Map 2, Tables 2, 4, Sketch 3, Photos 5, 6). The isolated 
find, a hammerstone, was located on a track which runs through swampy ground at the 
base of a steep hill slope. The hammerstone was a circular quartzite river pebble with 
abrasion consistent with use as a hammerstone around the central edge and a shallow, 
possible anvil mark on one flat side. No other artefacts or PAD areas were identified in the 
vicinity. Therefore it is concluded that this was a drop site. 

6.4 Site JC-OS-I 
Site JC-OS-1 was located below a dam which had been constructed across the ephemeral 
head waters of the Jerrabomberra Creek to the west of the main quarry area (Map 2, 
Sketch 4, Table 4, Photos 8, 9). The natural flow of the creekline has been terminated by 
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the dam however it appears that water still flows through the creekline in times of high 
water levels. There was considerable erosion in the area caused in part by water but also 
by the construction of contour banks and ditches. Visibility across the site area was high, 
greater than 80%. The artefacts were located on the top of what appeared to be the 
original creek banks. The site extended across an area approximately 25m x 10m. No in 
situ artefacts were present at the site and no PAD areas identified. The whole area had 
been heavily disturbed. 

6.5 Site JC-OS-2 and associated PAD 3 
Site JC-OS-2 was located in the south-eastern corner of the main quarry spur line 
approximately lOOm up from the headwaters of the Jerrabomberra Creekllne (Map 2, Table 
3, 4, Sketch 5, Photos 10, 11). The artefacts were located over a distance of 28m x Sm, on 
a sheep pad to the south of a vehicle track along the eastern side of the crest of the spur. 
The artefacts were below a saddle between the southern and northern section of the quarry 
spurline and appeared to have moved down slope in eroded material. This movement was 
the result of water gully erosion and tracks caused by animal erosion. Visibility along the 
vehicle track and the sheep pad was high, in excess of 80%, however immediately off the 
tracks visibility was less than 5%. Topsoil at the site was shallow and friable and the area 
had been heavily eroded. A PAD area was identified to the west of the site, however the 
depth of soil in the PAD area was shallow (less than 5cm) and the area had been heavily 
disturbed. 

6.6 Discussion of survey results 

Non-indigenous Heritage 
There were no non-indigenous heritage items located in the quarry area. The site of the 
original homestead on the northern side of Lobbs Hole Creek was identified by the 
presence of several pine trees and remnants of an orchard, however the homestead had 
been removed to a site adjacent to the Monaro Highway by the current owners who said 
that the mosquitoes made life on the creekline most unpleasant. 

Indigenous Heritage 
From the study of distribution patterns of known sites in the broader region, the most 
sensitive landscape areas identified were all creekline and valley floor areas and ridge 
crests. It was anticipated that open camp sites may be located on creeklines and valley 
floor areas; quarry sites in the exposed rock outcrops on the ridge tops and scarred trees in 
any remaining areas of old growth timber. This survey did support previous distribution 
patterns in that all sites were open camp sites/ isolated finds and were located on, or in the 
immediate vicinity of creeklines. 

Lobbs Hole Creek and its associated alluvial valley was identified as potentially the most 
archaeologically sensitive area in the survey area. This was in fact the case, however the 
creekline area had been heavily eroded and disturbed by clearing, past farming activity and 
flooding. The survey area is approximately 2km east of the Murrumbidgee River which 
would have provided a permanent water supply and a rich riverine environment for water 
birds, fish, shell fish and mammals and would therefore be a more likely place for large 
camp sites. 

No scarred trees were identified for two reasons, the majority of old growth timber had been 
removed and those old growth trees remaining were stringy barks and ironbarks which 
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were not favoured by Aboriginal people for bark removal. 

Although there was a large amount of eroding stone material (dacite) on the ridge top area 
(Photos 14 and 15), no evidence of Aboriginal quarrying was noted. All the eroded stone 

I 	

material was had been softened by weathering and was unsuitable for the manufacture of 
stone axes etc. The top of the ridge line was relatively level with no outstanding 
topographical features which may have encouraged ceremonial or spiritual activities. 

I Aside from Lobbs Hole Creek, no other permanent creeklines were present within the 
survey area, although the soak and wetland areas associated with the western and eastern 

I 	

headwaters of the Jerrabomberra Creek may have provided sufficient water for animals 
and visiting groups of hunters passing through the area. It is however, unlikely to have 
been an area used intensively by Aboriginal people in the past. The location of sites JO- 

I 	

OS-i and JO-OS 2, would support the scenario that these tracks were used as access 
routes through the area. 
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7. Significance assessment of indigenous sites and PAD areas 

7.1 Criteria for Significance Assessment 
A statement of significance has been prepared for all sites and PAD areas identified during 
this survey. The assessment of significance for individual sites is determined by a number 
of criteria, which in their broadest terms and under NPWS guidelines, include consideration 
of a site's scientific and educational value as well as giving consideration to the value of a 
site to the Aboriginal community. 

Scientific Significance: requires an assessment of the site's integrity, preservation, 
contents, location, uniqueness, representativeness and potential for future scientific 
research. 

Educational Value/Public significance: assesses the potential of the site as an 
educational resource. It is important to acknowledge that this potential will not be the same 
for all groups which will include: educational institutions, general public and Aboriginal 
communities. 

Aboriginal Value: The Aboriginal community places a range of values on sites. Aboriginal 
values can often vary from those held by the non-Aboriginal community. In some instances, 
the archaeological significance of a site is considered by an Aboriginal community to be a 
secondary consideration when assessing a site's significance. The Aboriginal community 
may place a greater emphasis on the socio-cultural significance of a site, or upon its 
educational value, (particularly for teaching community members about the lifestyles of their 
ancestors) and the value of a site in providing a 'link' with living community members and 
their ancestors. It appears that in many cases, Aboriginal communities tend to place far 
greater significance on sites relating to contemporary Aboriginal Heritage and historic 
events, for example mission sites and fringe camp sites. However the reverence for burial 
or sacred sites is never compromised. 

7.2 Significance assessment and discussion. 

7.2.1 Sites WR-OS-1 and PAD I 

Site WR-OS-1: The significance of this site has been assessed as low and the potential 
sensitivity of the PAD as moderate 
Scientific Value: 

Site integrity: poor 
The integrity of these sites has been destroyed by the disturbance of the A soil 
horizon. This disturbance is associated with surface and creekline erosion and 
damage by grazing animals. The artefacts are not in situ. 
Preservation: fair 
Artefacts are in a fair state of preservation although there has been some damage 
to artefacts from grazing animals 
Contents: conforms to predictive model 
The contents of this site conform to the predictive model for other sites in 
this landform unit (Barz (1979), Paton (1985), Navin (1993, 1995). There are no 
unusual characteristics associated with the stone assemblage. 

Location: conforms to predictive model 
The location of this site (ie on the raised area adjacent to a creekline) 
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conforms with the predictive model for site location developed for this survey; 

I 	supports the creekune model of site distribution and reinforces the statements of the 
sensitivity of creek line terrace areas. 
Uniqueness: Nil 

I 	Representativeness: poor example of this site type 
Potential for future scientific research: Nil 

I 	Educational Value: 
This site is a poor example of this site type and as such has low potential as an 
educational resource to the general community. 

1 	Aboriginal Community Value: 
All sites are valued by the Aboriginal Community. Statements as to the relative 

I 	value of this site for the Aboriginal community has been assessed by the LALC in 
their report (Appendix 5) 

Associated PAD 1: PAD 1 to the north of site WR-OS-1 has been identified as having 
the potential to produce data relevant to site WR-OS-1. However this PAD area has 
been disturbed and the integrity of the material contained within it may have been 
compromised by ploughing, construction of contour banks and grazing animals. 

7.2.2 Site LHC-OS-1 and PAD 2 

Site LHC-OS-1: The scientific significance of this site has been assessed as low. 
Scientific Value: 

Site integrity: poor 
This site has been highly disturbed by erosion associated with the erosion and 
subsequent collapse of the creek banks. This situation has been exacerbated by the 
animals accessing drinking water. Artefacts on the surface are not in situ as the 
topsoil has been either disturbed or removed by erosion. 
Preservation: fair 
Artefacts are in a fair state of preservation however there is evidence of post 
depositional damage from grazing cattle. 
Contents: The artefact density is extremely low along the creek bank and no areas 
of high artefact concentration were noted. This could be the result of the erosion of 
much of the site area into the creek or it may indicate a generally low use pattern 
along the creekline. There are no unusual characteristics associated with the stone 
assemblage. 
Location: The location of this site conforms with the expected pattern of site 
distribution as stated in Section 4.4 of this report. 
Uniqueness: Nil 
Representativeness: poor example of this site type 
Potential for future scientific research: Nil 

Educational Value: This is a poor example of this site type and as such has low 
potential as an educational resource to the general community. 

Aboriginal Community Value: 
All sites are valued by the Aboriginal Community. Statements as to the relative 
value of this site for the Aboriginal community has been assessed by the LALC in 
their report (Appendix 5) 
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PAD 2: is located to the south of Site LHC-OS-1. The PAD area has the potential to 
contain additional artefactual material similar to that identified at Site LHC-OS-1. 
However the whole PAD area as been heavily disturbed by ploughing, cropping and 
grazing, so the potential for the PAD to contain data which would be useful for future 
scientific research has been assessed as low. 

7.2.3 LHC-IF-1 
The significance of this isolated artefact has been assessed as low. 

7.2.4 Site JC-OS-1 
The scientific significance of this site has been assessed as low 

Scientific Value: 
Site integrity: This site has been highly disturbed as a result of the damming of the 
ephemeral creekline and surface erosion at the site. The artefacts are not in situ. 
Preservation: good 
Artefacts at the site are in a good state of preservation 
Contents: The artefact density at this site is low (2 artefacts across an area of high 
visibility 30m x 50m). The contents of this site conform with the contents of other 
sites recorded in the area. 
Location: The location of this site conforms with the expected pattern of site 
distribution as stated in 4.4 of this report. 
Uniqueness: Nil 
Representativeness: poor example of this site type 
Potential for future scientific research: Nil 

Educational Value: This is a poor example of this site type and as such has low 
potential as an educational resource to the general community. 

Aboriginal Community Value: 
All sites are valued by the Aboriginal Community. Statements as to the relative 
value of this site for the Aboriginal community has been assessed by the LALC in 
their report (Appendix 5) 

7.2.5 JC-OS-2 and PAD 3 

Site JC-OS-2: The significance of this site has been assessed as low. 
Scientific Value: 

Site integrity: This site has been highly disturbed as a result of the surface erosion 
caused by grazing animals. The artefacts are not in situ. 
Preservation: good 
Artefacts at the site are in a good state of preservation 
Contents: The contents of this site conform with the contents of other sites 
recorded in the area. 
Location: The location of this site conforms with the expected pattern of site 
distribution as stated in 4.4 of this report. 
Uniqueness: Nil 
Representativeness: poor example of this site type 
Potential for future scientific research: Nil 

Educational Value: This is a poor example of this site type and as such has low 
potential as an educational resource to the general community. 
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Aboriginal Community Value: 

I 	AU sites are valued by the Aboriginal Community. Statements as to the relative 
value of this site for the Aboriginal community has been assessed by the LALC in 
their report (Appendix 5) 

I . PAD 3: is located to the west of Site JC-OS-2. The PAD area is approximately 20m x 
I Om and has the potential to contain additional artefactual material similar to that 

I 	
identified at Site JC-OS-2. However the topsoil deposit is shallow (less than 10cm) 
across the whole PAD area. The PAD are has been heavily disturbed by sheet erosion 
and grazing animals so the potential for the PAD to contain data which would be useful 
for future scientific research has been assessed as low. 
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8. Site Management Recommendations for sites and PAD areas 
identified by the survey. 

Totalcare, as a developer, has an obligation under the National Parks and Wildlife Act 1974 
and the NSW Heritage Act 1985, to determine if their proposed quarry development will 
impact upon indigenous heritage and where required, take ameliorative action. The 
following recommendations have been developed to minimise the potential impact of the 
development on heritage items and places and to ensure that the proposed development is 
accommodated within a management framework that is endorsed by NPWS and includes 
consultation with the Ngunnawal LALC. 

Recommendation 1: 
Totalcare should be made aware of the locations of all sites and PAD areas and of their 
responsibilities under the NPW Act to protect these sites. This protection extends to all 
sites which will be impacted by the current proposed development. 

Recommendation 1.1: Management issues to be considered in relation to the 
protection of these sites should include: 

marking of the location of these sites and PAD areas in some way so that 
their locations are known to mine management 
informing workers of the sensitivity of these areas 

Recommendation 2: 
Avoidance of all sites is recommended. 

Recommendation 2.1 
If sites can be avoided, then it is the responsibility of mine management to ensure 
that all sites and PAD areas are protected during quarrying activity. This protection 
should include: 

fencing off of all sites and PAD areas, including a buffer zone of 20m 
around each site and PAD area. 
informing all workers of the location of the sites and PAD areas and the 
requirements of the NPWS Act for the protection of these areas. 
prior to the implementation of any protective work on site, discussions 
should be held with Ngunnawal LALC 

Recommendation 2.2 
If sites and PAD areas cannot be avoided and Totalcare wish to proceed with the 
quarrying development as planned, then Totalcare should apply to the NPWS for 
Consent to Destroy Permit for all sites and the isolated find. 

Recommendation 2.3 
The following conditions for Consent to Destroy Permits for sites WR-OS-1 and 
PAD 1, LHC-OS-1 and PAD 2, JC-OS-2 and PAD 3 are recommended to NPWS 
for their consideration. 

all surface artefacts should be collected and monitoring of the removal of 
the top 20cm of topsoil from the site area and associated PAD areas 
should be conducted by a representation of the Ngunnawal LALC and/or 
an archaeologist. The monitored removal of the topsoil layer should take 
place prior to work commencing so that if additional sites are located or 
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more investigation is required, work can stop and appropriate 
management strategies can be implemented for the area. 

Recommendation 2.4 
The following conditions for Consent to Destroy Permits for site JC-OS-i and LHC-
IF-2 are recommended to NPWS for their consideration. 

Isolated find LHC-lF-1 should be collected and removed from the impact area. No 
further investigation is recommended for this area. 
Site JO-OS-i: all surface artefacts should be collected from this site. No further 
investigation is recommended at this site. 

Recommendation 3 
The following recommendations are made for the collection of surface artefacts: 

All sites are highly disturbed and the artefacts are not in situ therefore no 
recording of artefact distribution across the site is recommended. 
The collection of all surface artefacts should be carried out by a qualified 
archaeologist and/or a representative of the Ngunnawal LALC 
If the Ngunnawal LALC wish to retain the artefacts collected from these sites 
then LALC should make application to NPWS for a Care and Control Permit. This 
application should be lodged with NPWS concurrently with the LALC comments 
on the proposed Consent to Destroy applications. 
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9. 	Legal Requirements and Obligations 
All non-indigenous heritage items are protected by the NSW Heritage Act (1975 and 
the EP & A Act (1979). All indigenous relics (sites and objects), other than those made 
for sale, are protected under the New South Wales National Parks and Wildlife Act 
1967 (amended 1974). Archaeological sites are a non renewable resource, valued for the 
information they can provide on the lifestyles of people in the past, and are also valued by 
local communities who maintained cultural links with the past through these sites and 
places. 	

I 
It is illegal to damage or destroy a site or relic without the prior consent of the 
Director of NSW NPWS and/or DUAP. Any such disturbance requires a permit from the 
Director. The NPW Act requires the relics recovered under such a permit come under 
the custody of the Australian Museum in Sydney or the LALC if an application has 
been made by that group for a Care and Control Permit. 
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Map 1: Locality map 
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Map 2 Boundaries of the Lease area, known sites and 	 I 	—i 
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Map 3 Areas impacted by proposed development 	[/\ 
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Tables I and 2 in text 
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Table 3: Summary Description of Open Sites and Isolated Artefacts 

Site Name Site Type Grid Ref Land Site Surf. Contents Artefact Remarks Degree of Impact 
form Dimensions Visib. density from development 

per sq m.  
WR-OS-1 Open 694494E Creek lOm x 2m 70% Sample 5 stone <1 art. PAD present Nil 

camp site 6061963N line  artefacts  
LHC-OS-1 Open 694689E Creek lOOm x 20m 80% sample 10 stone <1 art PAD present but Direct impact 

camp site 6062 190N Bank artefacts  heavily disturbed  
LHC-lF-1 Drop site 694867E Flood 100% 1 stone artefact <1 art No PAD identified Nil 

IF 6062480N pn  
JC-OS-1 Open 695993E Creek 5m x 2m 100% 2 stone artefacts <1 art No PAD identified Direct impact 

camp site 6064446N line  
JC-OS-2 Open 696349E saddle 28m x 5m 100% 12 stone artefacts <1 art PAD present Direct impact 

camp site 6063908N disturbed, shallow 
deposit  



- - - - - - - - - - - - - - - - - - - - - 
Table 4: Artefact Details from sites recorded in the survey 

Site name Artefact type Raw material Colour Dimensions (mm) Cortex Comments 
Leng. 	Broad 	Thick  

WR-OS-1 flake mudstone/ brown/red 32 17 3 nil unifacial platform focal, PFI, euralia scar, plat. modified, neg 
chert fik scar from platform dorsal ridge margin along 50% of the 

flake, bulb, ripples term. Snapped. Transverse fik scar on 
dorsal surface 

flake chert grey/brown 21 10 4 nil unifacial, broad platform with crushing, PFI, bulb, termination 
absent snapped, dorsal ridge, working from origial platform 

______ ________ ____ _______ preparation alojig_both lateral marqJ  
Flake chert grey/brown 10 12 4 nil Platform, slight lip, bending fracture, block termination, 

dorsal ridge 
flake chert brown 15 9 2.5 nil platform snapped, dorsal ridge, plunge termination 
fragment  
block quartz milky white 12 6 1.5 nil high energy fractured surfaces 
fracture 
fragment  

LHC-OS-1 flake quartzite brown 27 21 6 nil unifacial broad platform, PFI, lip on platform ventral margin, 
bending fracture, feather term. Post dep. damage 

flake chert brown/grey 9 12 2 nil platform narrow, PFI, bending fracture, feather term. Neg fik 
scar dorsal surface, radiating pressure linest 

flake quartz milky white 25 22 7 nil unifacial, focal platform, bulbed ventral surface, 	adiating 
pressure lines from PFI, bending fracture, post dep. damage 
to platform 



Site name Artefact type Raw material Colour Dimensions mm Cortex Comments 
Broad 	Thick  

block chert grey 15 6 2 nil dorsal ridge, snapped terminal and proximal ends, ripple 
fractured lines on one flat surface, possible dorsal ridge 
fragment 
(BFF)  
Block silcrete pink 23 20 6 nil 2 neg fik scars on one flat surface 
fracture 
piece  
Block silcrete pink 35 25 4 nil 2 high energy fractured surfaces, 1 possible neg. fik scar 
fracture 
piece  
BFF quartz milky white 20 17 4 nil possible PFI 

BFF/ quartz milky white 24 5 2 nil high energy fracture one flat surface 
lamellate  
BFF quartz milky white 6 5 1 	1 nil association with BF quartz 
Hammer- quartzite grey/brown 55dia. 30 95% abrasion to one end, possible use as a millstone 
stone ww  

LHC-lF-1 hammer- quartz milky white 23 48 30 60% ww 5 neg fik scars water worn pebble 
stone 

JC-OS-1 manuport quartzite grey 110 63 51 30% Broken river pebble. No evidence of use 
ww  

flake silcrete red 40 24 9 nil unifacial platform broad, PFI, radiating pressure lines, neg fik 
scar across dorsal ridge, bulb present, bending fracture. 
Secondary scar on one latera, termination feather 

JC-OS-2 flake chert black/grey 19 25 8 nil platform absent, pressure ripples, plunge termination 
fragment 

block chert black 19 18 15 nil 3 high energy fractured surfaces, 2 neg. Ilk scars 
fracture 

- - - - - - - - - - - - - - - - - - - - - 



- - - - - - - - - - - - - - - - MMM  - 

Site name 	Artefact type Raw material Colour 	Dimensions (mm) 	 Cortex 	Comments 
Leng. 	Broad Thick 

JC-OS-2 Block Quartzite blacklgrey 8 16 2 nil nil 
(cont) fracture frag.  

core chert cream! 31 41 28 nil possible source Gungahlin (LALC pes corn) 
(producer) brown multi-platform, platform reduced, rotated, 6 neg flk scars, 

possible bi-polar, 3 platforms 
flake quartz milky 12 7 3 nil narrow platform, bending fracture, term snapped 

white  
flake quartz milky 29 23 13 nil platform, PFI, slight dorsal ridge, possible reduction on 

white  platform dorsal margin, term. Feather 
flake quartz milky 14 22 12 nil platform, dorsal ridge, lip on dorsal margin of platform, 

white  bending fracture, block termination 
Block quartz milky 27 18 14 nil 1 high energy fracure on one flat surface 
fracture  white 
Block quartz milky 22 12 11 nil 1 high energy fracture on one flat surface 
fracture  white 
Block quartz milky 17 22 10 nil crushing along one lateral margin 
fracture  white 
flake quartz milky 11 18 6 nil PH, dorsal ridge, lip on ventral margin of platform, plunge 

white  term. 
Core quartz milky 34 49 21 nil uni-platform, 2 neg. fik scars 

white  
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I 	Sketch 1: Location of Site WR-OS-1 and PAD I 
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Sketch 2: Location of Site LHC-OS-1 and PAD 2 
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Sketch 3: Location of LHC-IF-1 
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Sketch 4: Location of Site JC-OS-1 
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Sketch 5: Location of Site JC-OS-2 
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Photo 10: Site JC-OS-2 

Photo II: Artefacts from Site JC-OS-2 



Photo 12: Eastern Side of the proposed quarry spur 

Photo 13: Creekllne on the eastern side of the spur 



Photo 14: Eroding dacite deposit on the crest of the spur 

Photo 15: Eroding dacite deposit on the crest of the spur 
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Photo 16: Western side of the quarry site looking east across 
the extraction site. 
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FAX 
Robynne Mills 
Archaeological and Heritage Services 
60 Watkin Street 
Newtown 2042 
Ph: 	(02) 95171413 
Fax: (02)95179860 

To: Queanbeyan LALC 
Attention: Arnold and Tony 
Date: 5th  November, 1998 

Message: Re survey of quarry site off Monaro Highway at Old Cooma Road 

Just a note to confirm our phone conversation. We will carry out the survey at the 
Quarry site on Williamsdale Road on Wednesday 16th  and Thursday 17th  December. 
We will meet at the junction of Williamsdale Road and Monaro Highway at 8.30 on 
Wednesday morning. 

Many thanks, 

Robynne 



FAX 
Robynne Mills 
Archaeological and Heritage Services 
60 Watkin Street 
Newtown 2042 
Ph: 	(02)95171413 
Fax: (02) 95179860 

To: Queanbeyan LALC 
Attention: Arnold and Tony 
Date: 2nd  December, 1998 

Message: Re survey of quarry site off Monaro Highway at Old Cooma Road 

Just a note to confirm the survey of the Quarry at Queanbeyan. Sorry I have not been 
in touch but the client has been changing his mind about locations etc and I have been 
unable to get maps to use for the survey. 

If possible I would like to carry out the survey on Thursday 18th  and Friday 19th 
December. Please give me a call if these days don't suit but I would like to get the 
survey over before Christmas. 

All being well I will meet at the junction of the Monaro Highway and Williamsdale 
Road at 8.30 on Thursdavl9th (see attached map). 

Many thanks, 

Robynne 



FAX 
Robynne Mills 
Archaeological and Heritage Services 
60 Watkin Street 
Newtown 2042 
Ph: 	(02) 95171413 
Fax: (02)95179860 

**************************************************************************** 

To: Queanbeyan LALC 
Attention: Arnold and Tony 
Date: 5th  November, 1998 

Message: Re survey of quarry site off Monaro Highway at Old Cooma Road 

International Environmental Consultants have commissioned me to carry out a survey 
of the area shown on the accompanying map. 

As we discussed in our phone call earlier today I would like to carry out the survey on 
Monday 1 6th  and Tuesday 1 7th  November. I will contact you next week to finalise 
details of where we will meet etc. 

I would appreciate it, if the LALC could discuss the proposed development with 
Aboriginal Elders and Community members who may be able to identify areas or 
places of special importance for the Community within the proposed development 
area and identify any issues which the Community would like to raise in relation to 
the proposed development. Then these places andlor issues can be incorporated 
within the management framework. 

Many thanks, 

Robynne 
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FAX 

Robynne Mills 
Archaeological and Heritage Services 
60 Watkin Street 
Newtown 2042 

Ph (02) 95171413 
Fax (02) 95179860 
Email: robynnemi11s@ozemai1.com.au  

To: NPWS Site Register 
Attention: Paul 
Fax No: 
Number of pages:1 

Dear Paul, 

Could you please carry out the following site search: 

Name of Company: 	International Environmental Consultants 
Nature of Development: Quany 

Map Title: 	Wihiamsdale 

Grid References for site: 	69000-703000E 
605 5000-606800N 

I need the results of this search by Friday 12th  for a survey scheduled for Monday 15th 
December, 1998. 

Many thanks. 

Robynne 



Zone: AMGE: AMCN: Check 
Method: 

Site Type: Recorder: Record 
Date: 

Assoc. 
Report: 

55 693000 6059800 Open Camp Site Barz, K. 4/01/84 C-57 

55 692700 6059800 Open Camp Site Barz, K. 4/01/84 C-57 

55 691600 6061400 Open Camp Site Barz, K. 4/01/84 C-57 

55 697900 6055100 Open Camp Site Paton, R. 22/12/84 C-1033 

55 697000 6055800 Open Camp Site Paton, R. 30/12/84 C-1033 

55 700600 6056320 Open Camp Site Navin, K. 14/07/95 ? 

700750 6056000 

700990 6056660 

701300 6057660 

701400 	6061570 

Open Camp Site 	Navin, K. 

Isolated Find 
	

Navin, K. 

Isolated Find 
	

Navin, K. 

Open Camp Site 
	

Navin, K. 

14/07/95 	? 

14/07/95 	? 

14/07/95 	? 

14/07/95 

55 

55 

55 

55 

S RSTfe rc h 	
- - - - - - - - - - - - - - 

ritena 
SitelD (like) [ 	 Zone: 	 District: 	 I 
AMGE:1690000 	to 1703000  j 	SiteTypel: J 
AMGN: 	16055000 to  16068000 	SiteType2: L 	 I 
Name(like): 	 SiteType3: 	 I 
Recorder: 	 ] 	SiteType4: J 	 I 
Date from: I 	1 to 	Sitelype5: 	 I 
LGA:  

LocaIALC:  

ASR Standard Site List - 5573 
9/12198 15:17:09 

SitelD: 	SiteName: 	 Location: 

/57-5-0015 Royalla;CR15; 

/57-5-0016 Royalla;CR14; 

v'57-5-0017 Royalla;CRI3c; 

,57-5-0026 RCI4;Michelago; 

v' 57-5-0027 RC I 5;Williamsdale; 

157-5-0051 EGP 2-47;Margarets 
Creek 8;Eastern Gas 
Pipline; 

157-5-0052 EGP 2-48;Margarets 
Creek 9;Eastem Gas 
Pipline; 

57-5-0053 EGP 2-49;Cassidys 
Creek I ;Eastern Gas 
Pipline; 

/ 57-5-0054 EGP 2-50;Cassidys 
Creek 2;Eastern Gas 
Pipline; 

57-5-0055 EGP 2-51 ;Cassidys 
Creek 3;Eastern Gas 
Pipline; 

This report Is not guaranteed to be free from error or omission 	 Page: 	1 
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Appendix 7: 	 I 

Copies of NPWS Site Forms for recorded sites and field 	I 
notes. 
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Open Sites / Isolated Artefacts / Middens 

Site Name: 	 / 

g 
Grid Reference ... .................... 

Q 	'V 

. 	1rr-J '% 
Landform Unit:................................................................................................. 
(hiU slope, ridge top, floodplain etc) 

Nature of deposit: 
(sandy, gravely, clay etc) 

Erosion - On Site: CS Gully 

- Environment. ........................................................................................ 

Site Exposure! ExtentS ....../0  .......... x ................... m. 	Area .......................m 2 

(artefacts visible) 

 Surface Visibility (est.): <5% 	5-10% 	20-50% 50-70% 	DO- 
,2O 

	

S .-4U-4-c-4 	-°- 

 Present Landuse: 

 Type of Archaeological ..... 	.............................................................. 
MaterialPresent: 	...................................................................................................... 

 Artefacts in situ 	........................................................................................... 
(erosion occurring etc) - 

 Artefact Density. 	.................. / m 2  (average) .............................!m 2  (Max.) 

 Total Number of artefacts: 

Estimated Number of artefacts: 50-100 	100-200 <500 	>500 

Raw Material %s: 	L-,---, 	-j 

Site complex characteristics: 
(associated hearths, knapping 
floors, ST's etc) 



Artefact Details: Open Camp Site 

Site Field Name: I4cos-I 	 Date: / '-n- C7j 	Grid Reference: 	
I 

Artefact Type Raw 	Colour 	Dimensions 	Cortex I Comments 
Material 	 I 

p/2 f ?I 

32 f7  

42c 	 t?tI 

I 

/ 

.1 

C to 4 AJ 

pc 
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eI.- 

L- 4-- 

/0 /2 4-  
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Open Sites / Isolated Artefacts I Middens 
I 

Site Name: 	LHC 	 Date: 	'!.' ... 

Grid Reference 

I 
I Landform UnitS........................  ......... ...............................................

. (hill slope, ridge top, floodplain etc) 

.. Nature of depositS. 	.................................................................................................... 
(sandy, gravely, clay etc) I 
Erosion - On Site: 	 Sheet

6R 	inI 	jIII 
z.47 

14 	
/ 	

Jr 

I - Environment 	........................................................................................ 

Site Exposure / Extent. ................ x .................. m. 	Area .......................m 	2 

(artefacts visible) 

I 

4. 	Surface Visibility (est.): 	<5% 	5-10% 	20-50%
(i~D 
 75-100% 

Present Landuse: ...... I 
Type of Archaeological 
MaterialPresent ...................................................................................................... 

Artefacts in situ 
(erosion occurring etc) 	 - 

Artefact Densipç 	................../ m 2 (average) ............................./m 2 (Max.) I 
Total Number of artefacts: 

 
Estimated Number of artefacts: 50-100 	100-200 	<500 	>500 

Raw Material %s: 

ii. Site complex characteristics: 
(associated hearths, knapping 
floors, STs etc) I 

I 
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Artefact Details: Open Camp Site (OS), Midden (M), Isolated Artefact (IF) 

Site Field Name: L-c-- 05- 	 Date: 	—"' 	Grid Reference: 

[rtefact Type Raw 	Colour 	Dimensions 	Cortex Comments 
Material 

.L7 ( 

C 

'2 2 

-/ 

5 ,IZ  7 

-,---- 	/ 

ve--<-- 

77 

- (o/  
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/ 
4.-g-'-'-- 

3c . 
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I?  4- 



Artefact Details: Open Camp Site (OS), Midden (M), Isolated Artefact (IF) 

Site Field Name: 	 Date: 	 Grid Reference: 	
I 

Artefact Type Raw 	Colour 	Dimensions 	Cortex Comments 
Material 	 1 	 I 

&•-: 	"1'-f' 

£V 
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Open Sites I Isolated Artefacts I Middens 

Site Name: L/I - - 

ItA67 
Grid Reference.................... 

Landform Unit........................................................................................................ 
(hill slope, ridge top, floodplain etc) 

Nature of deposit: 	 /. (sandy, gravely, clay etc) 

Erosion - On Site: 	
i~;) 	

Ruling 	Gully 

4ç 0 t-1 -r) 	.jt-r'-' T2Z4cK 

- Environ ment 

Site Exposure I Extent- ........... 	.x .................. m. 	Area .........I..........m 2 

(artefacts visible) 

Surface Visibility (est.): 	<5% 	5-10% 20-50% (j1) 75-100% 

Present Landuse: ......................................................................................... 

Typeof Archaeological ......................................................................................... 
MaterialPresent ...................................................................................................... 

AC 	 ç&i 
Artefacts in situ 9 	......f................................................. 
(erosion occurring etc) ................................ 

Artefact Density. .................. I m 2 (average) ............................./m 2 (Max.) 

Total Number of artefacts: 	/  

Estimated Number of artefacts: 50-100 	100-200 	<500 >500 

10. 	Raw Material °' o5. 

Ii. 	Site complex characteristics: 
(associated hearths, knapping 
floors, STs etc) 

4. 

4. 

5. 

6. 

7. 

8. 

9. 



Artefact Details: Open Camp Site (OS), Midden (M), Isolated Artefact (IF) 

Site Field Name: 	/ 	I 	Date: / - / 2- 	Grid Reference: 4JO AJ 

Aftefact Type Raw 	Colour 	Dimensions 	Cortex Comments 
I 	 Material 
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Open Sites / Isolated Artefacts / Middens 

Site Name: u 	- 1 	 Date:..'.' 

Grid Reference..................... 
o4-41- 'V 

- 

- 

Landform Unit .................... ........................... ..................................................... 
(hill slope, ridge top, floodplain etc) 

Nature of deposit ................................................................................................... 
(sandy, gravQly, clay etc) 

Erosion - On Site: (S~h:eRuling 	G Cul I jy 

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

QPAJ /41\rj 

- Environment: 

Site Exposure! Extent .....". m. Area .......................m 2 

artefacts visible) 

4. 	Surface Visibility (est.): 	<5% 5-10% 20-50% CO-75-100% 

Present Landuse: 

Type of Archaeological .......................................................................................... 
MaterialPresent ...................................................................................................... 

Artefacts in situ 	........................................................................................... 
(erosion occurring etc) ................................ 

8. 	Artefact Density. .................. / m 2 (average) ............................./m 2 (Max.) 

Total Number of artefacts: 9~ 

Estimated Number of artefacts: 50-100 	100-200 	<500 >500 

10. 	Raw Material %s: 	 i 

Site complex characteristics: 
(associated hearths, knapping 	/ 

floors, ST's etc) 



Artefact Details: Open Camp Site (OS), Midden (M), Isolated Artefact (IF) 

Site Field Name: Jc-5-- 	 Date: ''-'-7' 	Grid Reference: 	
I 

Artefact Type Raw 	Colour 	Dimensions 	Cortex Comments 
Material  

f/c 
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I 
Open Sites / Isolated Artefacts / Middens 

Site Name: 	 Date:..?.. 	- 	
i ,9t34C t Grid Reference.................. 

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

..3 ... 

Landform Unit: 	 . . .... 
(hill slope, ridge top, floodplain etc) 

- y Nature of deposit-  ................................... ......... .................................................... 
(sandy, gravely, clay etc) 	 I 
Erosion - On Site: 	 Sheet 	Rilling 	oGully I  zqjJ. 

- Environment: 	 I 
Site Exposure I Extent-  ................x..................m. 	Area .......................m 2 

(artefacts visible) 

4. 	Surface Visibility (est.): 	<5% 5-10% 20-50% 50-70% Cs- 1:0  70%  

Present Landuse: ...... .......................................................................... I 
Type of Archaeological........... 	 f 	....................................

I  MaterialPresent: ...................................................................................................... 

Artefacts in situ ............................................................ 	 1 (erosion occurring etc) ................................ 

Artefact Density: .................. / m 2  (average) ............................./m 2  (Max.) 	 I 
Total Number of artefacts: /0 	 I 
Estimated Number of artefacts: 50-100 	100-200 	<500 >500 

Raw Material %s: i çfrr5 	 / 

Site complex characteristics: 
(associated heartha, knapping 
floors,STsetc) 	

I 

I 
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Artefact Details: Open Camp Site (OS), Midden (M), Isolated Artefact (IF) 
34- 

Site Field Name: '- - 	 Date: -- iz - c i 	Grid Reference: 
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3 

Q. 

/ 2 I 

(2 / 

3 

3 - ( 7 

/ 23 / 
I 	

-- 
p 

IL 
I fr 

--r' - 

02.2 - 

-.- ----.-- .---- .- -.----- -- 

4q ( 
I 



I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- 



I [ J New recording 	[ J Addit:cnal Into 

Parks and Wildlife Service LW 7, HursPiille NSW 2220. Tel: (02) 9585 6444 

Standard Site Recording Form 	Revised 5/88 

NPWS CoOs 

1 :250,000 map sheet: _________________________________ 	HEAD OFFICE USE ONLY: 

250K 	 250K 	 NPWS Ste no:  

AMG Ghd reference 	1 	9 3 	mE 	k Ic I 	I 	1 	mN 
Site types  

FuU rst.r.tc$ - 
25K 	 SJGt 	25K 

nc!iUd5 I.nQ 0ri3 
Aesson.d by: 	Dat.:  

Scale of mao used for grd reference 	25K. SOK 	I 	lOOK 	( 	1 250K 
Data .ritsrd by: 	 Di.:  

Pleasa use largest scale avajlab4 	 (prst.rred) 

50K. loOKmapriame: 	
1V 	 Owner/Manager 

ACdreSS. 

Si te name 	- oS- .2 	 Locality/proPerty name. 

NPWS District: 	 Region: 

Reason 	or investigation 

Po-E 

Portion no. 

Parish:  

Photos taken? 	'-4-,S 

How many attached? 	IN  

How to get to the site Ireler to oermanent features. give oest aooroacrr to site eg. from acove. Detow. along cliff 

(Draw ciagrarrr on secarate sneer ) 
o 

(4 	J £ 
4ly 

4por  

Other sites in locality'7 	c-5 	 Site Types induCe: 

Are sites in NPWS Register" 	MS 

Have artefacts been removed from site? 	 When? 

By whom'7 	 11,10 	Deposited where'7 

Is site important to local Aborigines? 

Give contact(s) name(s) - adoresS(es) 

4t,JAL- 	L4-&. 
Contactec Icr tnis recoroing? 

A::acn acc:ioai 	nforrnation se0araieiy) If not 	wriy notn 

NPWS Reporl  
Verca <~

31reference sources licuoing fuij rile of acccmanyng recortl 	 . 

Cnecst 	 Conc,rcr'. 	s:e 

surace ViSiOiitV 

-'a;e'0:::roaflCe 	 1-ji 6-+4--"-i 
nreat to sire 

. 	 ••:• ... .- 	 -.... .. 

eccmmer.C8tcflS 	or manacernent & crotect:cn t aiiacr, seoarare sneer 	1 necessaryi 

3eecorCecDy 	
Date 

AcC:eSSinSt:tuliOfl 	60 ctkjnStlfeet 
,.jyW 2042 
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SITE POSITION & ENVIRONMENT 
	

OFFICE USE ONLY: NPWS site no: 

1. Land form a. beach/hilt Slope/ridge top. etc: 	 b. site aspect: 
	 C. slope: 

d 	mark on diagram provided or on your Own sketch the position of the site 	e. Describe bnefty: 

I. Local rock type: 	 g. Land use/efiect: 

 Distance from drinking water: 	 Source: 

 Resource Zone associated with site (estuanne, riverine. forest etc): 

4 vegetation: 

5. 

6 

7. 

Edible plants noted: 

Faunal resources (include shellfish): 

Other exploitable resources (river pebbles, ochre, etc): 

Site type: 

OPE..j 	C.ø.-PS 

DESCR?PTION OF SITE & CONTENTS. 
Note state of preservation of site & contents. Do NOT dig.dtsturb.damage site or contents. 

CHECKLIST TO p 

hesçrit of site. She 
gth.widtrr.de  6.5 Site JC-OS-2 and associated PAD 3 	

I poit. structure Site JC-OS-2 was located in the south-eastern corner of the main quarry spur line 
e4.m4nteç.tree5 

approximately lOOm up from the headwaters of the Jerrabomberra Creekline (Map 2, Table tooves in rock. 	
, 4, Sketch 5, Photos 10, 11). The artefacts were located over a distance of 28m x 5m, on a 

I DEPOSIT: Colour, 

texture. estimater sheep pad to the south of a vehicle track along the eastern side of the crest of the spur. The 
depth, stratigrapt 

artefacts were below a saddle between the southern and northern section of the quarry contents.sell. bc 
stone, charcoal. C spurline and appeared to have moved down slope in eroded material. This movement was 
& distribution of 

the result of water gully erosion and tracks caused by animal erosion. Visibility along the 	1 stone types. and 

types. 	 vehicle track and the sheep pad was high, in excess of 80%, however immediately off the 
ART area ofsurfi tracks visibility was less than 5%. Topsoil at the site was shallow and friable and the area 
OecorateO. motifs 

had been heavily eroded. A PAD area was identified to the west of the site, however the 	
I 

Colours, wet. dry 

piçment. rechniqi depth of soil in the PAD area was shallow (less than 5cm) and the area had been heavily 
.ngraving.no of disturbed. 	

I 
figures. size's. 
patiriation. 

BURIALS: number & 
condition of bone, 
position, age. Sex. 

associated artefacts. 

TREES number. aiie, 
Oead. likely age, scar 
snape. position. Size. 
patterns, axe marks. 
I eçr owt rr 

QUARRIES rock type. 
OdOrs. recogniisaole 
artetacts, percentage 
quart e. 

OTHER SITES EQ. 
Structures I fish traps. 
stone 
bore rings. mie mias), 
mytnioioçicai SiteS, rock  
rioles. engraved groove 
cri.anneis. Contact Sites 
(mlss~ons massacres 
Cerereres) as 
appropriate 

A!tch sketches etc. eg. plan & section of shetter, show relation between Site contents. 

Indicate norlrr, snow scale. 

Atl.icrr annctaleo photos (stereo where useful) showing scale, particularly for art sites. 



New recording 	I } Additional lnf 

CV0D1

National Parks and Wildlife Service 
Box 1967, Hurstviile NSW 2220. Tel: (02) 9585 6444 

1)  

Standard Site Recording Form 	Revised 5/88 

NPWS Doe. 

1:250,000 map sheet: 	 I 	 HEAD OFFICE USE ONLY: 

250K 	 250K 	 NPWS Site no:  

AMG Ghd reference 	{I9l9Io ImE 	6 IIHIç1mN 
Site :oes 

Full 	af.renc. - 
iiude I.ding 	 25K 

 

Scale of map used for gnd referert 	[ 	] 25K, 50K 	i ccx 	( 	) 250K 
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SITE POSITION & ENVIRONMENT [FFICE USE ONLY: NPWS site no 

1 	Land form 	a 	beacri/hil slope/ridge top. etc: 	 b. site aspect: 	 C. 	Slope: 

d 	mark on diagram provided Of on your Own sketch the position of the site: 	e. Describe bc: 

A 

I. 	Local rock type: 	
/ 	

g. Land use/eect: 

2. 	Distance from drinking water: 	 Source: 
.. Ci4 	 c 	-• 

3 	Resource Zone associated with site (estuarine, riverine, forest etc): 

4 	Vegetation: 

5. 	Edible plants noted: 

6 	Faunal resources (include shellfish): 	(,,j4&&I..,S 

7. Other exploitable resources (river pebbles, ochre, etc): 	lJ 	—" 

Site type: 	 DESCRIPTION OF SITE & CONTENTS. I Note state of preservation of site & contents. Do NOT dig.disturb.damage site or contents. 

0'v 

CHECKLIST TO HELP: 
length. width, di 
hesçhtOfSile.Sfl 	6.4 Site JC-OS-1 I deposit. structui Site JO-OS-I was located below a dam which had been constructed across the ephemeral 
4nt eg. tree 

grooves in rock, 	head waters of the Jerrabomberra Creek to the west of the main quarry area (Map 2, Sketch 
DEPOSIT: COlOu 	4, Table 4, Photos 8, 9). The natural flow of the creekline has been terminated by the dam I texture. estumat however it appears that water still flows through the creekilne in times of high water levels. depth. stratigrap 
contents-shell. b 	There was considerable erosion in the area caused in part by water but also by the 
stone, charcoal. construction of contour banks and ditches. Visibility across the site area was high, greater I & distribution of 
stone types. arte 	than 80%. The artefacts were located on the top of what appeared to be the original creek I 
tYPeS. 	 banks. The site extended across an area approximately 25m x lOm. No in situ artefacts 
APT area 01 surf. were present at the site and no PAD areas identified. The whole area had been heavtly decorated. motitt 
colours, wet, dry 	disturbed. 
pigment, tecriniq 
.ngraviriç. no. of 
ligwes. sizes. I palinaton. 

BURIALS: number & 
condition of bone. 
position, age, sex. 
associated artefacts. 

TREES. number. alive. 
dead. likely age. scar 
snaoe. pos:iion. Size, 

patterr.s. axe marks, 
r eg r owt ri 

OUARR!ES. rock type. 
CeOris. recOgriisable 
artefacts. percentage I quart ed. 

OTHER SITES EG. 
structures (tis.ti traps. 
stone arrgerr'ets. L Dora rings, ma mias), 
rnytnoiogicai sites, rock 
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cri.snneis, contact site's 	Attach sketches etc. eç plan & section of shelter, show r&8110fl between site contents. 
Imis.sions mas,,acres 
cemeteres) as 	 indicate noriti, snow scale. 

wprooraie 	 Attacs annotated phOtOS stereo wheie useful) showing scale, particularly for arl sites. 
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SITE POSITION & ENVIRONMENT [OFFICE USE ONLY: NPWS site no: 

I 	Land form 	a. 	beacri/hill slope/ridge top, etc: b. site aspect: 	 C. 	slope: 

d 	mark on diagram provided or on your own sketch the position of the site: 	e. Describe briefly: 

I 

RA 	A-A 	(U 	LO 

I. 	LocaIrock type: 	 -c- 	/ g. Land use/efiect: 

2. 	Distance from drinking water: 2c,.Source: 
.z 

3 	Resource Zone associated with site (estuarine, riverirte, forest etc): 
LJ 

4 vegetation: It,Ji.L. NA-tt-P.'.-. 

5. Edible plants rioted: 	.ji L  

6 Faurtal resources (include shellfish): 

7. Other exploitable resources (river pebbles. ochre, etc): 

Site type: 	 DESCRIPTION OF SITE & CONTENTS. 	 - 	- 

'E_J (A-'iAp 	
Note state of preservation of site & contents. Do NOT dig.dtsturb.damage site or contents. 

CHECKLIST Ti 
lengtti.width,C 63 LHC-IF-1 
height of site. S. 
depO$t. struCtL 

This isolated find was located approximatelY 80m south of the proposed access route to the 

4rnent eg. trei 
east of the old homestead site (Map 2, Tables 2, 4, Sketch 3, PhotoS 5, 6). The isolated find, 

DEPOSIcoi 

a hammerStofle, was located on a track which runs through swampy ground at the base of a 

texture, estimat 
steep hill slope. The hammerStofle was a circular quartzite river pebble with abrasion 

deptrLstraçrai 
consistent with use as a hammerStofle around the central edge and a shallow, possible anvil 

stone. crtarcoi, 
mark on one flat side. No other artefactS or PAD areas were identified in the vicinity. 

& distribijtiOriO Therefore it is concluded that this was a drop site. 
StO(* type's. arli 
types. 
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patinaton. 

BURIALS: number & 
Condition of bone, 
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egr owtn 

OUARRIES. rock type. 
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CTHER SITES EG. 
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Cecr.?er'e's) as 
approoruite 
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Altacn annotalec photos (stere'o where us&ul) showing scale, particularly for art sites. 



I 
New recording 
	

Additional lno 

National Parks and Wildlife Service 
Box 1967, Hurstville NSW 2220. Tel: (02) 585 6444 
Standard Site Recording Form Rev.sed 588 

I 

I 
NPWS Coda 

1 :250,000 map sheet:  
250K 	 250K 

AMGGddreference 	 [IoIlIoIzJofmN 
Full reference - pleass 
include leading digits 	 25K 	 5/6 I 	25K 

Scale of map used for grid reference 	[ 1 25K, 50K 	[ ] lOOK 	[ ] 250K 
Please use largest scala available 	 (cr'erred) 

1:25K, 50K, lOOK map name: 	 g 72k, IV— kj 

Site name' 	 - 
	

Locality/property name: o 

NPWS District; 	 Region' 

Reason for investigation 

I 
I 
I 

I 
I 

HEAD OFFICE USE ONLY: 

NPWS Site no: 

Site types; 

Accessiori.d by: _____________ Data: 

Data entered by: ______________ Data: 

Owner/Manager 

Address; 

H.P-p  

Portion no: 

Parish: 

I Photos taken? 
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Other sites in locality? 	-'1_. 	 Site Types include; 	QC-S ,  

Are sites in NPWS Register" 

Have artefacts been removed from site? 	 When? 

I
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is site important to local Aborigines? 
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SITE POSITION & ENVIRONMENT TOFFICE USE ONLY: NPWS site no: 

Land form 	a 	beach/hill slope/ridge top, etc: 	 b. site aspect: 	 C. 	slope: 

d 	mark on diagram provided or on your own sketch the position of the site: 	e. Describe briefly: 

I 

I. 	Local rock type: 	
/ 	

g. Land use/effect: 

Dislarice from drinking waler: 	 -1(. 	lo'—'.. 	Se: 

Resource Zone associated with site (estuarine, riverine, forest etc): 

, 

4 	vegetation: 
iij 

Edible plants noted: 

Faunal resources (include shellfish): 

hj 
Other exploitable resources (river pebbles, ochre, etc): 

Site type: 	 DESCRIPTION OF SITE & CONTENTS. 

Note slate of preservation of site & contents Do NOT dtg.dtsturb.damage site or contents 

CHECKLIST TO 
length, width. dep 

6.2 Site LHC-OS-1 and associated PAD 2 heigritOf site. Shel I deposit. structure 	This open camp site is located in the southern bank of Lobbs Hole Creek (Map 2, Table 3, 
element eQ. trees 

Sketch 2, Photos 3,4). A light scatter of artefacts extends along the length of the southern groovesin rock. 

DEPOSIT: colour, 	bank of the creek west of the fence line, for a distance of 1 80m x 5m,. No artefacts were 
texture.estimatec 	located on the northern bank. The creek banks are steep (Photo 3) and the soil in the 
depth, straiigrapir  
contents-shell. bc 	creekline area is light, friable, sandy, alluvial gravels deposited over the years by wash from 
stone, charcoal. C 	the ridge lines and hilt slopes. The creek banks have been heavily eroded by water and 
& distribution of i 
stone types, artef: 	animals gaining access to the creekline to drink 
types. 	 - -I 
ART area at surfa The density of artefacts on the southern, creek bank is low (8 over a distance of 1 80m x decorated, motifs. 
colours, wet, dry 	1 Om). Visibility on the top and sides of the bank was high, between 70-100%. However this I 
pigment. techniqu 	high visibility did not extend more than 5m from the edge of the creek bank. A highly 
engraving, no. of 

figures,sizes, 	disturbed PAD area was identified south of the creek bank for a distance of 20m. The PAD 
patination. 	has been heavily disturbed by ploughing, clearance and grazing. Although artefactual 
BURIALS: numbe 	material may be present within the PAD area, it is likely to be in-situ. condition of bone 
position, age. sex. I associated artetacts. 

TREES: number, alive. 
dead, likely age, scar 
shape. position, size. 
patterns, axe marks, 
(egrowt n 

QUARRIES. rock type. 
debris. recognisable 
artefacts. percentage 
quarried. 

OTHER SITES EG. 
structures (tish traps, 
stone arrangements, 
bora rings. mia mias), 
mythological sites, rock 
holes, engraved groove 
channels, contact sites 	Attach sketches etc. eg. plan & section of shelter, show relation between site contents. I ( missions massacres 

Indicate north, snow scale. cemeteries) as 
appropriate 	 Attach annotated photos (stereo where useful) showing scale, particularly for art sites. 
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SITE POSIT!ON & ENVIRONMENT 	 IOFFICE USE ONLY: NPWS site no: 

Land form a, beach/hill slope/ridge top, etc: 	 b. site aspect 	 C. slope. 

d, mark on diagram provided oron your own sketch the position of the site: 	e. Describe briefly: 

iii  

I. 	Local rock type: 
	

g. Land use/effect: 

Distance from drinking water: 	2 k-. 	 Source: 

Resource Zone associated with site (estuarine, riverine, forest etc): 

4 Vegetation. 	
/rL'J. 	 *-'J 	A5-g 

Edible plants noted: 

Faunal resources (include shellfish): IIL.L- 

Other exploitable resources (river pebbles, ochre, etc): Lf LL 

Site type: 	 DESCRIPTION OF SITE& CONTENTS. 
Note state of preservation of site & contents. Do NOT dig. disturb.damage site or contents. 

6.1 Site WR-OS-1 and associated PAD I 
Site WR-OS-1 is located approximately 230m north of the Williamsdale Road (Map 2, Tables CHECKLIST Ti 3, Sketches 1, Photos 1, 2). The site is on the northern side of an ephemeral drainage line length, width. 

height of site. s which flows into a small dam to the east of the woolshed. Artefacts are exposed across an 
deposit. structi area 1 Om long by 2m wide on the eroded northern bank of the drainage line. The area has element cc. tre 
grooves in rod been heavily eroded by graztng animals, ploughtng and cultivation and the excavation of a 
DEPOSIT: coic contour bank on the western side of the site. Although the exposed artefacts do not appear 
texture, estimi to be in situ the raised area to the north of the site has been identified as PAD 1 (an area of depth. stratigr 
conientssheii potential archaeological deposit). This PAD area has been heavily disturbed by ploughing, 
stone. charCo clearance and grazing. A total of 5 artefacts were recorded at this site (Table 4). These & distribution 
stone types.ai  included 4 flakes and one block fracture fragment. Raw materials included chert (4) and 
IYPeS. 	quartz (1). 
ART area of S 
decorated, motifs, 
colours, wet, dry 
pigment, technique of 
engraving, no. of 
figures. sizes. 
patination. 
BURIALS: number & 
condition of bone, 
position, age, sex, 
associated artefacts. 
TREES: number, alive, 
dead, likely age, scar 
sriape, position. size, 
patterns, axe maris. 
regr Owl fl 
QUARRIES. rock type. 
debris. recogniSable 
artefacts. percentage 
quarried. 
OTHER SITES EQ. 
structures (fish traps, 
stone arrangement!. 
bora rings, mia mias), 
mytrioiogical sites, rock 
holes, engraved groove 
channels, contact Sites 
(missions massacres 
cemeteries) as 
appropriate 

Attach sketches etc. eg. plan & section of shelter, show relation between site contents, 

indicate north, snow scale. 
Attach annotated photos (stereo where useful) showing scale, particularly for art sites. 
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