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Figure 2: SITE LOCATION AT MAROOTA 
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TIPPING REJECT GRID 
The tipping reject grid is 
constructed of heavy gauge 
steel to withstand rugged 
use and includes extension 
plates for easy loading. 
Remote controlled hydraulic 
tipping grid is available as 
an option. 

CONVEYOR FRAME 
The conveyor frame is 
constructed of heavy duty 
steelwork which is shot 
cleaned, primed and painted 
with industrial paint. Sea/ed 
for life conveyor rollers are 
used to carry the 36 ins (915 
mm) wide conveyor belt. A 
new feature introduced on 
the COMMANDER is the 
se/f-adjusting belt cleaners. 

FIGURE' 

I THE COMMANDER 
i 10 x 5 RINSING UNIT 

The Powerscreen Commander 10 x 5 Rinsing Unit is 

a mobile screening and rinsing plant and complements 

the existing range of Powerscreen equipment. 

Although the Commander fits into the present 

Powerscreen product range, it is a new' machine in 

its own right, having a distinctive new shape. Some of 

the new features include a diesel/hydraulic power 

unit, which can be removed as a complete unit, self-

adjusting belt cleaners, quick fit tow-bar for on site 

movement, provision for fitting timber guarding around 

the two sides and at the back of the feeder section. 

The machine consists of a variable speed belt feeder, 

a main conveyor and a two-deck screen unit. It 

delivers high standards of performance and efficiency 

yielding high tonnages under the most arduous 

conditions to meet today's demands in screening 

efficiency and output. 

Porboilk ofughintj 

BELT FEED HOPPER 
The Belt Feed Hopper with 
its capacity of 7.6 cu m 
including the grid section and 
3.6 m loading width accom-
modates the largest loader. 
The 915mm belt with almost 
vertical hopper sides and 
unrestricted outlet eliminates 
bridging of wet and sticky 
materials. The variable 
hydraulic drive allows 
fingertip control of the 
feed rate. 

HYDRAULICS 
The 336 litre (74 gallon) 
capacity hydraulic system 
incorporates suction and 
return line filtration for 
maximum oil filtration for 
maximum component life. 
Each control valve is fitted 
with a pre-set relief valve to 
protect the complete system. 

PERFORMANCE 	The COMMANDER uses a fuel 

efficient 65 HP diesel engine. It 

is powered and designed to 

drive one or two M70 stock-

piling conveyors and a 'Trident 

2' Dewaterer. The use of a dual 

filtration system on the efficient 

hydraulics line keeps mainten-

ance to a minimum whilst 

increasing profitability. 

PORTABILITY 	The hydraulically adjusting 
frame allows the machine to 

be lowered for road transport 

-ation. The use of standard 

fifth wheel coupling enables 

the machine to be moved from 

site to site with ease. A tow 

bar is provided for on-site 

movement. 

PROFITABILITY 	The COMMANDER RINSER is 

fitted with a 1.5 m x 3.0 m four 

bearing screen unit. It is capable 

of handling 200 tonnes (220 

American tons) per hour giving 

one or two grades of washed 

sand and two grades of washed 

aggregate. 
'(This figure is dependent on raw 

material content). 

POWERSCREEN - The leading name in providing 
solutions to screening and materials-handling 
problems. It comes complete - requiring no basic 
add-ons at extra cost. A wide range of chutes, 
mesh screens and speedharps are available to 
meet specific production requirements. All equip-
ment is installed ready for use by authorised 
POWERSCREEN personnel. 

WASHBOX 
A washbox complete with 
spray pipe fitted with 7 off 
high output spray nozzles is 
fitted in front of the main 
conveyor head drum to feed 

- 	 moistened raw material 
evenly onto the screen unit 
top deck. 

MAIN SUPPLY PIPE 
All spray pipes are fed from 
a 4 ins main supply pipe and 
water f/ow requirements are 
800 gals/mm. at the recom-
mended minimum of 20 PSI 
rising to 900 gals/mm. at 25 
PSI and so on. 

SCREENBOX 
The screen unit is fitted with 
a complete rinsing attach- 
ment consisting of 7 off spray 

t \ m  
fitted  

CENTRAL CONTROL with 25 spray nozz;es 
PANEL 
Conveniently located, the 
pane/gives on hand control 
of the hydraulic circuits and 
engine functions including 
feed and screen angle 
adjustments. CATCHBOX 

The screen unit is fitted with 
a catchbox to direct sand, silt 
and water which pass 
through the bottom screen 
mesh via troughs or pipes to 
the dewate.rer. Either one 
grade or two grades of sand 
can be produced. 
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1 	 New South Wales Government 

.-.-.-------. 	 -.-.--.------------, 
r ri 

L 

uepartmeni OT vianning 

Mr C Dongés 
Collin C Dongs & Associates Pty Ltd 
P0 Box 244 
DURAL NSW 2158 

Remington Centre 
175 Liverpool Street, Sydney 2000 
Box 3927 G.P.O. Sydney 2001 
DX. 15 Sydney 

Telephone (02) 391 2000 Ext: 2071 

Fax No. (02) 391 2111 

Contact: 	 J Croft 

	

Our Reference 	S 90/03458/00 1 

Your Reference 

Dear Sir, 

Re: 	Proposed extractive industry, Lot 3, D.P. 567166 Part Portion 66 

I
Parish of Frederick, Hornsby Shire 

Thank you for your letter of 25 January, 1994 indicating that you are consulting with the 

I Director with regard to the preparation of an environmental impact statement (EIS) for the 
above development. 

As development consent is required for the proposal and it is a designated development 
within the meaning of Schedule 3 of the Environmental Planning and Assessment Regulation, 
1980, as amended, an EIS must accompany the development application to the Hornsby 
Council. The EIS shall be prepared in accordance with clause 34 of the Regulation and shall 
bear a certificate required by clause 26(l)(b) of the Regulation (see Attachment No. 1). 

In addition, pursuant to clause 35 of the Regulation, the Director requires that the 
following matters be specifically addressed in the EIS: 

a brief description of current operations indicating the relationship of the existing 
operation with the proposed extractive operations. A review of the environmental 
performance of the existing extraction operations should also be included; 

the areas where extraction is to occur and the staging of extraction activities; 

the quantities and destinations of extracted material; 

a description of extraction methods; 

extent of vegetation removal, significance of this vegetation and resulting impacts such 
as habitat loss, increased soil erodibility and visual impacts; 



access routes (including local haul road) and traffic impacts, such as the type and 

I frequency of traffic. Any road construction or upgrading should be identified; 

I
. 	impacts of noise and dust (from both the operation's procedures and haulage) and 

mitigation measures; 

the location and size of any overburden stockpile; 

water requirements, use and disposal. Potential impacts on groundwater and the water 

I
quality of the H awkes bury- Nepean catchment and measures to mitigate impact; 

I
. 	potential for increased runoff. Runoff control measures to be described; 

erosion/sedimentation control measures; 

I • 	visual impacts and the need for screening; 

I
. 	the compatibility of the operation with the surrounding landuses particularly in regard to 

nearby residences, Marramarra National Park and its users and agricultural uses. The 
relationship of the proposed operation to existing extraction operations in the area 
should be considered; 

• 	rehabilitation plans for areas where extraction is completed; 

consideration of:- SREP No. 9 (including the plan of management for the Maroota area) 

I 	

and the draft amendment. 

results of consultation with:- 

I - 	the Environment Protection Authority; 
- 	Department of Conservation and Land Management; 
- 	National Parks and Wildlife Service 

I - 	NSW Agriculture 
- 	Department of Mineral Resources 

I
- 	Water Board 
- 	Roads and Traffic Authority 
- 	Baulkham Hills Council 

Attachment No. 2 is a guide to the type of information most likely to be relevant to the 
development you propose; not all of the matters raised therein may be appropriate for 

I consideration in the EIS for your proposal; equally, the guide is not exhaustive. 

In preparing your EIS you should approach the Hornsby Council and take into account any 

I comments Council considers may apply to its determination of the proposal. 

I 	

6. Should you require any further information regarding this matter please do not hesitate to 
contact us again. 

1 	Yours faithfully, 

I 
B Adams 

I 	
Manager 
Assessments and Major Hazards Branch 
As Delegate for the Director 
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DEPARTMENT OF PLANNINC 

ATTACHMENT NO. 1 

I 
STATUTORY REQUIREMENTS FOR ENVIRONMENTAL IMPACT STATEMENTS 

I In accordance with Part IV of the Environmental Planning and 
Assessment Act, 1979, an environrnent1 impact statement (EIS) 

I
must meet the following requirernentsç 

Pursuan to clause 34 of the Environmental Planning and 

I 	
Assessment Regulation, 1980, as amended, the contents of an EIS 

shall include the following matters: 

full description of the designated development 
proposed by the development application; 

a statement of the objectives of the proposed 

I
designated development; 

a full description of the existing environment likely 

I
. 	to be affected by the proposed designated 

development, if carried out; 

identification and analysis of the likely 

I 	
environmental interactions between the proposed 
designated development and the environment; 

I 	
(e) 	analysis of the likely environmental impacts or 

consequences of carrying out the proposed designated 
development (including implications for use and 

I
conservation of energy) 

justification of the proposed designated development 
in terms of environmental, economic and social 

considerations; 

measures to be taken in conjunction with the proposed 

I 	
designated development to protect the environment and 
an assessment of the likely effectiveness of those 

measures; 

I 	(gl) 	details of energy requirements of the proposed 
development and measures to be taken to conserve 

I
-  energy; 

any feasible alternatives to the carrying out of the 
proposed designated development and reasons for 

I
choosing the latter; and 

(1) 	consequences of not carrying out the proposed 

development. 

The The EIS must also take into account any matters required by the 
Director of Planning pursuant to clause 35 of the Regulation, 
which may be included in the attached letter. 

The EIS must bear a certificate as required by clause 26(1) (b) of 

the Regulation. 



DEPARTMENT OF PLANNING 
ATTACHMENT NO 2 

ADVICE ON THE PREPARATION OF AN ENVIRONMENTAL IMPACT STATEMENT 
(EIS) FOR AN EXTRACTIVE INDUSTRY 

A definition of extractive industry may be found in paragraph (n) to Schedule 3 of the 
Environmental Planning and Assessment Regulation, 1980, (as amended). Extractive 
industries may take the form of dredging operations, quarrying operations, turf farms or 
various forms of land excavation etc. Processing of extracted material on the same site as the 
winning of the material may also constitute an extractive industry. 

Extractive industries have prompted considerable public controversy in the past since, among 
other things, they affect visual amenity, generate heavy vehicle movements, raise dust and 
cause disturbance through noise and blasting. This is the prime reason for designation of 
extractive industries under the Environmental Planning and Assessment Act, 1979. 

The purpose of this paper is to outline various issues relevant to the preparation and 
consideration of an EIS for extractive industries. It is intended to assist the preparation of the 
ETS. However, it is the applicant's responsibility to identify and address as fully as possible 
the matters relevant to the specific development proposal in complying with the requirements 
for EIS preparation (see Attachment No 1). 

The matters nominated in this paper are not intended as a comprehensive identification of all 
issues which may arise in respect of an extractive industry. Some of the issues nominated may 
not be relevant to a specific proposal. On the other hand, there may be other issues, not 
included, that are appropriate for consideration in the EIS. 

Information provided should be clear, succinct and objective and where appropriate be 
supported by maps, plans, diagrams or other descriptive detail. The purpose of the EIS is to 
enable members of the public, the consent authority (usually the Council) and the Department 
of Planning to properly understand the environmental consequences of the proposed 
development. 

1. Description of the proposal. 

The description of the proposal should provide general background information on the location 
and extent of the works proposed, an indication of adjacent developments, and details of the 
site, land tenure, zonings and relevant forward planning proposals and any other land use 
constraints. 

The EIS should address the compatibility of the proposal with any regional strategy for 

I extractive industries in the area and with the provisions of the Local Environmental Plans for 
existing and proposed development. 

This section should provide specific information on the nature, intent and form of the 
development. It should, as far as possible, include such details as the processes involved 

I 	(highlighting any proposed crushing or blasting), disposal of wastes, landscaping and site 
rehabilitation. A description should also be provided of associated operations such as the 
transport of materials and use of the end product if likely to have environmental implications. 

I 

I 
I 
I 
I 
I 
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I 
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I
Particular details that may be relevant include: 

I

. Characteristics and economic significance of the resource. 
Possible availability of alternative resources. 
Quantity of materials to be extracted. 
Details of any blasting and/or crushing. 

I
. 

Effects of vibrations. 
Type of machinery and equipment to be used for dredging and stockpiling operations and 

I 

for any processing plant. 
Expected life of the operation. 
Hours of operation. 

I
. Details of necessary stockpiling. 

Access arrangements - truck routes, truck numbers etc. 

I
. 

Site drainage and erosion controls. 
Proposals for rehabilitation. 

I

2. Description of the Environment. 

This should provide details of the environment in the vicinity of the development site and also 

I 	
of aspects of the environment likely to be affected by any facet of the proposal. In this regard, 
physical, natural, social, archaeological and economic aspects of the environment should be 
described to the extent necessary for assessment of the environmental impact of the proposed 

I
development. 

I 	
3. Analysis of Environmental Impacts. 

Environmental impacts usually associated with extractive industries are listed below. Where 
relevant to the specific proposal, these should be addressed in the EIS, taking into account the 

I
adequacy of safeguards proposed to minimise them. 

The flow of any affected rivers or watercourses. 

I

. 

The effect of the extraction on the sediment transport rate of any affected rivers or 
watercourses. 

I
. The bed and bank stability of any affected rivers during and after completion of the 

operations and any need for recurrent maintenance dredging. 
Any possible siltation, sedimentation or downstream effects of the operation. 

I 
. 	Any likely cumulative effects of the proposed operation when considered together with 

other operations in the vicinity. 
Details of floods and any likely effects of the operation on flood liability of surrounding 

I
lands. 
The possible effects of flooding on the operation. 

I
. 

Effects on flora and fauna. 
The agricultural viability of the landholding. 
Likely noise/vibration disturbance caused by the operations, including transport 
operations, on nearby residences. 

I Other impacts of trucking movements, including access over railways and onto highways. 
Dust nuisance likely to be caused. 

I
. Effects on water quality of nearby watercourses. 

Disposal of waste material. 
Effects on the visual environment. 

I 
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I 	. 	Any likely affectation of sites of Aboriginal archaeological or European heritage value if 
located in the vicinity of operations. 
Impact of the operations on navigation aspects for all types of shipping (commercial, 

I
recreational, etc). 

I 	
In addition, any potential for hazard or risks to public safety and any proposals to monitor and 
reduce environmental impacts should be included. 

4. Contact with relevant Government Authorities. 

In preparing the EIS, it is suggested that authorities, such as those listed below, should be 
consulted and their comments taken into account in the EIS. 

• 	The Environment Protection Authority in regard to air, water and noise impacts and 

I 	relevant pollution control legislation requirements; 
The Department of Mineral Resources concerning its responsibilities under Sydney REP 

I 	
No 9 Extractive Industry; 
The Department of Water Resources concerning the implications of the proposal on their 
jurisdiction; 

I
. 	The Department of Conservation and Land Management regarding appropriate erosion 

control and rehabilitation procedures; 
The Department of Agriculture if prime agricultural land may be affected by the proposal; 

I
. 	New South Wales Fisheries if the proposal is for extraction of resources in or adjacent to 

a waterway; 
The Heritage Council of NSW if the proposal is likely to affect any place or building 

I 	having heritage significance for the State; the National Parks and Wildlife Service if 
aboriginal places or relics are likely to be affected. 
The Maritime Services Board in relation to navigational aspects of shipping; and 

I
. 	The Public Works Department in relation to hydrological impacts and relevant legislative 

requirements. 

It is the responsibility of the person preparing the EIS to determine those Departments relevant 
to the proposed development. 

I 

I 
I 

I 
I 
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THE COUNCIL OF HORNSBY 

I 
I 
I 
I 

296 Pacific Highway, Hornsby 

Postal Address: Box No. 37, P.O. Hornsby 2077 

DX 9655 HORNSBY 	 Fax: 847 6999 

PERSONAL PAYMENTS AND ENQUIRIES 	 PLEASE ADDRESS ALL COMMUNICATIONS 
8.30 A.M. to 4.30 P.M. 	 TO THE GENERAL MANAGER 
MONDAYS TO FRIDAYS 

Coflin C Donges & Associates Pty Limited 
P0 Box 244 
DURAL NSW 2158 

ATTENTION: MR C DONGES 

TELEPHONE: 847 6666 
8.30 A.M. to 4.30 P.M. 
MONDAYS TO FRIDAYS 

I
Dear Sir 

PROPOSED EXTRACTIVE INDUSTRY, LOT 3, D.P. 567166, MAROOTA, PART PORTION 
66, PARISH OF FREDERICK 

refer to your letter of 25 January, 1994 seeking consultation with Council with respect to 

I
I 
details to be addressed in the preparation of an Environmental Impact Statement for the above 
development. 	I regret for the delay in replying. 

I
Council requires the following matters be addressed in the Environmental Impact Statement: 

- 	details of existing operation; 

I -  relationship of existing operation with proposed extractive operations; 

- 	area oextraction and staging of extraction activities; 

' details of extraction methods; 

- 	the quantities of material already extracted and to be extracted; 

I

-  'égetation 	study 	- 	extent 	of 	vegetation 	removal, 	habitat 	loss, 	rare 	or 

endangered species; 

I

-  fauna study - rare and endangered fauna (F.l.A.); 

- 	noise impact assessment and mitigation measures; 

visual impact and mitigation measures; 

I

-  
- 	details of erosion and sedimentation control measures/runoff control measures 

(progressive rehabilitation plan); 

I -  details involving the rehabilitation of the site where extraction has taken place; 

- 	impact of dust and mitigation measures 

I
-  access and transport routes and traffic impacts 

- 	type and frequency of traffic (traffic assessment report) 

address proposed depth of extraction and likely impacts on groundwater 

I

-  
- 	water management plan detailing water requirements, 	collection, use and 

I 
disposal 

life 	the - 	expected 	of 	operation 

- 	archeological study 

I 
Please note Council's Development Branch fax. number is 847 6996. 
(REDMOND-H:\WVJ'21 APR) 
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THE COUNCIL OF HORNSBY 

I 296 Pacific Highway, Hornsby 

Postal Address: Box No. 37, P.O. Hornsby 2077 

DX 9655 HORNSBY 	 Fax: 847 6999 

I PERSONAL PAYMENTS AND ENQUIRIES 	 PLEASE ADDRESS ALL COMMUNICATIONS TELEPHONE: 847 6666 
8.30 A.M. to 4.30 P.M. 	 TO THE GENERAL MANAGER 8.30 A.M. to 4.30 P.M. 
MONDAYS TO FRIDAYS MONDAYS TO FRIDAYS 

I Collin C. Donges & Associates Pty Limited Page 2 

I

-  hours of operation, number of employees 

- 	compatibility of the operation with the adjoining and surrounding land uses 

	

I - 	consideration of S.R.E.P. No. 9 and the draft amendment and the plan of 

management for Maroota area 

	

- 	relationship of proposal with internal haul road system/transport 

	

I

- 	justification for the proposal in terms of market demand and environmental, 

economic and social considerations 

	

- 	consideration of proposed end land uses 

	

I - 	details of rate of daily extraction and maximum number of truck movements 

per day (quantities and destinations of extractive material) 

	

I

- 	equipment and machinery to be used 

	

- 	cumulative effect of the proposal when considered together with other 

' 	 operations in the area 

	

- 	heads of consideration under S.R.E.P. No. 20 - Hawkesbury and Nepean 

I

River 

	

-  	heads of consideration under S.E.P.P. No. 19 - Bushland in Urban Areas 

	

- 	draft D.C.P. No. 20 

I In addition to the above you should consult with the following authorities to ascertain their 
comments/requirements: 

and Roads 	Traffic Authority - 

- 	Water Board 

I -  National Parks and Wildlife Service 

- 	Environmental Protection Authority 

I -  Department of Conservation and Land Management 

- 	Department of Mineral Resources 

I - 	N.S.W. Agriculture 

- 	Department of Water Resources 

I

-  Hawkesbury Nepean Catchment Management Trust 

In preparing the E.I.S. the matters identified by the Director of the Department of Planning by 
11 March, 1994 are to be addressed together with guidelines and requirements outlined 

I

letter 

Please note Council's Development Branch fax. number is 847 6996. 
(REDM0ND-H.\W21 APR) 

I 
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THE COUNCIL OF HORNSBY 

296 Pacific Highway, Hornsby 

Postal Address: Box No. 37, P.O. Hornsby 2077 

DX 9655 HORNSBY 	 Fax: 847 6999 

PERSONAL PAYMENTS AND ENQUIRIES 	 PLEASE ADDRESS ALL COMMUNICATIONS 
830 A.M. to 4.30 P.M. 	 TO THE GENERAL MANAGER 
MONDAYS TO FRIDAYS 

Collin C Donges & Associates Pty Limited 

in the Department of Planning Attachment No. 1 and No. 2 (advice on the preparation of an 
E.I.S. for an Extractive Industry). 

The issues raised above are a guide and may not be exhaustive. I trust this information is of 
assistance to you. Should you require any further information regarding this matter please 
contact Mr P Bez.zina on 847 6724 between 8.30am and 10.00am Monday to Friday. 

Yours faithfully 

P BEZZINA 
Town Planner 
Development Division 

28 April, 1994 

Council ref: PP 018634 
Enquiries: Mr P Bezzina (847 6724) (8.3Oam to 10.00am) 

PB:JC 

Please note Council's Development Branch fax. number is 847 6996. 
(REDMOND-H;\W\W21 APR) 

TELEPHONE: 847 6666 
8.30 A.M. to 4.30 P.M. 
MONDAYS TO FRIDAYS 

Page 3 



P 	I-lA WKESBURY-NEPEAN CATCHMENT MANAGEMENT TRUST 

68 Mileham Street, Windsor 	 ) I B/ / (I 
PostalAddress: P0 Box 556, Windsor 2756 	 / _- 

Please address all communications 
	 Telephone: (045) 77-4243 

to the Chief Execulive Officer 
	 Facsimile: (045) 77-4236 

Your Ref: BE7 18/3/11 

11 February 1994 

Collin Donges 
Collin Donges & Associates 
P0 Box 244 
DURAL NSW 2158 

Dear Collin, 

PROPOSED EIS - EXTRACTIVE INDUSTRY 
LOT 3 DP567 166 MAROOTA, HORNSBY COUNCIL. 

Thank you for your request for the Trust's comments on what the EIS should address for the above 
proposal. As an overall comment, the Trust will be principally concerned with the impact of the 
proposal on the catchment and water of CoopersiDalgetys Creek and the Hawkesbury River. 
Consequently the EIS should address the impact issues. 

The specific issues that the Trust considers the EIS should address are:- 

A description of the existing development of the site and the nature of the current permits (from 
the council and government agencies); 

The consistency of the proposal with the Plan of Management for Extractive Resources at 
Maroota (1991) and where inconsistent, explain why. 

Consistency of the proposal with the principles of ecologically sustainable development. (The 
Trust notes that the Australian Council of Governments are committed to these principles via 
their signatory of the Intergovernmental Agreement on the Environment and their endorsement 
of the National Strategy for Ecologically Sustainable Development). 

The cumulative impact of the proposal upon the Hawkesbury River. 

I 
	

'Our goal is to achieve a healthy, productive and diverse Hawkesbuiy-Nepean River 5ystem and Catcimient. 

I 



[1 	 -2- 

I 

I 	
5. A brief description of the current Environmental Management Plan for the site and how this is 

expected to change, should the proposal be approved. The Trust would expect that such a plan 

would address: 

I - 	water cycle management (groundwater protection, waste waters, polluted runoff and 
drainage); 

I - 	on-site materials management including soils management; 
- 	day to day operating procedures; 
- 	environmental monitoring; 

I - 	emergency/contingency plans; 
- 	site rehabilitation details; 

I
- 	aftercare and final land use options. 

Whilst the Trust would expect the Environmental Management Plan would provide specific 

I
details of the issues listed in (5.) above, the EIS should nevertheless address these issues. 

How it is proposed to prevent an adverse impact upon the adjoining Marramarra National Park 

I 	
and the Environment Protection Zones on the subject site. 

The justification for removing bushland when a substantial amount of bushland has already been 

I

cleared in the locality and given that extractive resources are present on these lands. 

Visual aspects particularly when viewed from the Old Northern Road and from the National 

I 	
Park. 

I 	In addition to the above matters, the EIS should also address the provisions of Sydney Regional 
Environmental Plan No.20 Hawkesbury Nepean River and in particular, the consistency of the 
proposal with thePlan's aims and objectives and criteria. 

If you wish to discuss any matter raised in this letter, please do not hesitate to contact Rosalind 
Batten or Malcolm Hughes on (045) 77 4243. 

Your sincerely 

I 

I 	Robert B Crawford 
CHAIRMAN 
HAWKESBURY-NEPEAN CATCHMENT MANAGEMENT TRUST 

I 
I 

'Our goal is to achieve a healthy, productive and diverse flawkeshuiy-Nepean River System and Catch,nent." 

11 
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MINERALS AND ENERGY HOUSE 
29-57 CHRISTIE STREET 
CORRESPONDENCE P0 BOX 536 
ST LEONARDS NSW 2065 
DX 3324 ST LEONARDS 
TELEPHONE (02) 901 8888 
FACSIMILE (02) 901 8777 

Our Ref: [87/0173 
Your Ref: B718/3/9 

NEW S()Jfi WAtES GOVERNMENT 

Collin C. Donges & Associates P/L 
P0 Box 244 
DURAL NSW 2158 

I Dear Sir, 

I 	DEPARTMENT OF MINERAL RESOURCES 

PROPOSED EXTRACTIVE INDUSTRY, LOT 3, DP 567166, PART PORTION 66, PARISH OF 
FREDERICK - AT MAROOTA, HORNSBY SHIRE 

I refer to your letter of 25th January, 1994 seeking this Department's 
requirements for an environmental impact statement (EIS) to be prepared for 
the abovementioned proposal. 

Sand is not a 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. 
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. 

The resources which are the subject of this proposal are identified in Sydney 
Regional Environmental Plan No. 9 - (Extractive Industry) as part of the 
regionally significant Maroota sand deposit. 

The operator must observe all relevant requirements of the Mines Inspection 
Act, 1901 (as amended) . 	Advice on these requirements should be sought from 
Mr Peter Diamantes, Regional Inspector of Mines - telephone (02) 901 8455. 

With regard to the requirements of the Department of Mineral Resources for 
geological and resource information which should be incorporated in 
environmental impact statements, the following are considered essential: 

1. 	The amount of material available for extraction and the method or 
methodsused to determine this amount (e.g. drilling, trenching, 
geophysical methods). 	Plans and cross-sections summarising this data, 
at a standard scale, showing location of drillholes etc. and the area 

I 	proposed for extraction, should be included in the [IS. 	Relevant 
supporting documentation such as drill logs should be appended. 

1 	2. Characteristics of the material to be produced. 	For sand 
extraction proposals, grainsize, grading, clay content and contaminants 
should be indicated. 	Details of tests carried out to determine the 

I
characteristics of the material 	should be appended. 

3. 	An 	assessment of the 	quality 	of the material 	based 	on 	the 	testing, 

I 	and of the suitability of the material for the anticipated range of 
applications should be given. 

I 

I 

I 

I 

LI 

I 

I 
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I 
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I 
Anticipated annual production, staging (if any), and life of the 

operation. 	Relationship of this proposal to previous operations in its 

vicinity. 

Alternative sources to the proposal and their availability. 

Justification for the proposal in terms of local and, if 
appropriate, regional context. 

The Department's Statistical Section compiles production data for all mining 

operations in the State. 	It would be appreciated if you could contact the 
Statistical Officer on (02) 901 8436 in order that production from the 
proposed operation, if approved, can be recorded. 

Regarding the area referred to in your letter to the Department of Planning 
(ref: B718/3/1), it was not included in the draft Sydney Regional 

Environmental Plan No. 9(2) (REP 9(2)) because no data was available on 
character of the sandstone in that area. Any submission to the Department of 
Planning seeking inclusion of this area in REP 9(2) should include data on 
the characteristics of the friable sandstone (such as depth and extent of 
weathering, grainsize, grading, and clay content) and the size of the 

resource. 

If you have any queries on this matter please contact Mr Greg MacRae of the 
Geological Survey on (02) 901 8369. 

Yors faithfully, 

ci 

I.B.L. Paterson 
for Director-General 

I 
I 
I 
I 
I 
I 
I 

I 
I 
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I 
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I 
I 
P 
I 

I 
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I 

Rehabilitation 

Extractive industries inevitably create significant changes in 
the landscape. The EIS should describe the anticipated landscape 
and land use following mining, rehabilitation and revegetation. 
A likely schedule of progressive rehabilitation to be carried out 
on the site should also be presented in the EIS. 

I Should you have any enquiries regarding this matter please 
contact Shane Barter on 325 5638. 

Yours sincerely, 

I 	
rNHICKS WAR  

Regional Manager - Outer Sydney 
for Director-General 

I 
I 
I 
I 
Li 
I 
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I 
I 
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Mr C. Donges 
P:O. Box 244 

1 	DURAL NSW 2158 

En v i r o n inc n I 

P r o t e c t i o n 

A u t h o r i t y 
Nw Soeth WIe 

[1 P0 Box 1135 Chatswood NSW 2051 

Tel .02. 795 5000 	Fax .02. 325 5678 

Our Reference: 
File No. 300029 Bi : Mr Shane Barter 

Your Reference: B7 18 / 3 / 5 

I 
I

Dear Mr Donges, 

Proposed Extractive Industry 

I 	
Lot 3 DP 567166 Part Portion 66 - Parish of Frederick, Maroota 

I refer to your letter dated 25 January 1994 regarding the above 
proposed extraction activity at Maroota. 

The Environmental Impact Statement (EIS) to be prepared for this 
development should address, but not be limited to, the following 

I 	
matter. 

Air Quality 

I 	Consideration should be given to the generation of dust during both the winning of material and the movement of vehicles 
associated with the extraction activity. The EIS should provide 

I 	a description of measures proposed to control the generation of dust which may impact sensitive adjacent land uses. 

Water Pollution 

The potential for pollution of waters by sediment laden process 
water and stormwater should be described in the EIS. Detailed 
information must be provided with respect to proposed measures 
to control or divert stormwater flows, including the design storm 
events and methods of construction of all erosion and sediment 
control structures. 

Noise 

The EIS should include a Noise Impact Statement (NIS) which 
provides a detailed description and assessment of the impact of 
the proposed development upon noise levels in the vicinity of the 
sand extraction area(s). Noise intensity from the site may be 
reduced by careful choice and maintenance of equipment and the 
siting and screening of plant. The proposed times of sand 
extraction and heavy vehicle operation in the area of the 
proposed sand extraction should be clearly identified. 



I New South Wales Government 

I Watet.. 

I 	

Collin C. Dongés & Associates Pty Limited 
P0 Box 244 
DURAL NSW 2158 

I. 

Attention: Mr Collin Dongés 
yfr- 

Dear,Sif, 

Telex: 	121188 

Facsimile: (02) 895 7281 

Telephone: (02) 895 6211 

Ext 7441 
Contact Name: John Ross 
Our Reference: 1845489 

Your Ref: B71813/3 
[AKW4432#] 

/52 '- 

Re: 	EIS - Extraction - Lot 3, DP567 166, Part Por 66,Ph Frederick, Maroota. 

Thank you for your letter of 25 January 1994 requesting further informationlcomment to 
assist in the preparation of the above EIS. 

Enclosed for your information and retention are the following Departmetnal documents: 

"Amendments to the NSW Rivers and Foreshores Improvement Act"; 

"The 7-Step Method of controlling Bank Erosion and Sediment Build-up"; 

"The Importance of the Riparian Zone in Water Resource Management - A Literature 
Review"; 

"NSW State Rivers and Estuaries Policy"; 

'Minimum Standards for Works in Rivers and Lakes"; and 

"General Requirements for Environmental Impact Statements". (This is essentially a 
checklist of water resources matters to be addressed in the assessment of 
environmental impacts). 

The Department would appreciate being sent a draft copy of the subject document for review. 
It would be worth noting that if multiple copies of the draft document can be made available 
(even on a loan basis) this helps significantly to expedite the review process. 

I trust the above and enclosed information will prove useful. 

Yours sincerely, 

John A. Ross 
for J.F. Clarke, Regional Director 
Sydney-South Coast 

End. 
Department of Water Resources • 10 Valentine Avenue, Parramatta • P.O. Box 3720, Parramatta NSW 2150 



Roads and Traffic 

Authority 

40dd 

r2148 

02 831 096 

831 0926 

558 
NSA 2148 

D/ F020 

I 

Coffin C. Dongés & Associates 
P0 Box 244 
DURAL NSW 2158 

Proposed Extracting Industry Lot 3 DP 567166. 
Part Portion 66 Parish of Frederick at Maroota. 

I 
I 

I 

[1 

Li 

Our Reference: 201.5395 
Mr Moon 
8310965 

KIM: amc 

~] I ? f 3 ~ -7 

I 	
Dear Six, 

I
I refer to your letter of 25 January 1994 and confirm that the Authority would 

ct Statement give consideration to: 
generally like to see an Environmental Impa  

I 	
I. Traffic demands and how that demand is to be 

accommodated on the existing 

Regional road network hiformatiOn on traffic movements per week, including 
of the development on the 

tonnage, would assist in assessing the impact, if any,  

I 	
major road network, and what steps in terms of traffic management measures are 

required; 

I 	ii Where traffic generation is high and involving heavy vehicles, co 
nsideration 

could be given to the issue of road maintenance. Following a number of 

g Collin C. DngeS - o 	v - Bauliam Hills SJ ire CO!ii unreported 
AppeaiS includin  4 May 1989) the Authority is pursuing the indexed levy rate of three cents per 
payload tonne kilometre applied to major heavy truck movements where 

i 	

appropriate; and 

iii Where intersection layout in the vicinity of the site is poor, what improvements 

I 

	

	
are required in terms of traffic and safety to 

accommodate turning movements, 

street signs, parking restrictions, street lighting, pavement condition, etc and the 

I
cumulative effect of the proposal with other development in the area. 

I trust the above information assists. 

Yours faithfully 

I 
C Ford 
Network & Road Safety Manager 

I Sydney Region 

I 	 DRINK DRIVE 
You'll be sorry 

CS - 5k 



I 
WATER BOARD 
SYDNEY- ILLAWARRA-BLUE MOUNTAINS 

Postal Address: 	 Eric Lindberg 
P0 Box 756 	 Tel : 9520540 
CHATSWOOD NSW 2057 

4 March 1994 

COLLIN C. DONGES & ASSOCIATES PTY. LIMITED 
939 Old Northern Road 
P0 Box 244 
DURAL NSW 2158 

I Dear Sir 

Re : Proposed extractive industry. Lot 3 DP 567166. Part Portion 66 Parish of 
Fredrick - at Maroota, Hornsby Shire. 

I 

I
Thank you for bringing the above mentioned application to our attention. 

The Water Board does not currently service the Maroota area and the proposal will 

I
therefore have no impact on the Boards services. 

All water quality issues should be refered to the Environment Protection Agency 

I (EPA). 

I 
Yours faithfully, 

I 
746— STEMS PLANNING MANAGER 

I 

I 

I 

I 	
Chatswoocl Regional Office, "Interchange", 432 Victoria Avenue, Chatswoocl, NSW 2067. 

Telephone: (02) 410 9414, Fax: (02) 410 9681, DX 29644 



I MERTON PECT
RICITY 

I 

I 

i
24 February 1994 

I 

I Messrs Collin C Dongés and Associates Pty Ltd 
P0 Box 244 
DURAL NSW 2158 

I 
Dear Sir 

PROPOSED EXTRACTIVE INDUSTRY, LOT 3 DP 567166 PART PORTION 
66 PARISH OF FREDERICK - MAROOTA, HORNSBY SHIRE 

In addition to our previous letter of 4 February 1994 a search of the above property has 
revealed that no Prospect Electricity assets will be affected. 

Yours faithfully 

/ 

P Roche 
Engineering Officer 
NETWORK PLANNING BRANCH 

U 

I 

I 

ri 
I In reply quote: 91/04692 PR:TJ Your contact: Paul Roche Ext: 2768 

10 Smith Street Parramatta NSW 2150 Tr 131 003 Fax: 02 635 251 1 

I 	
Postal Addresses: PG Box 389 Parramatta NSW 2124 or DX 28443 Parramatta 

_ 	
-- 

Innovators with Energy 



MERTONPECT 
RICI   

4 February 1994 

Messrs Collin C Dongés and Associates Pty Ltd 
P0 Box 244 
DURAL NSW 2158 

Dear Sir 

PROPOSED EXTRACTIVE INDUSTRY, LOT 3 DP 567166 PART PORTION 
66 PARISH OF FREDERICK - MAROOTA, HORNSBY SHIRE 

Your letter of 25 January 1994 (ref B718/316) regarding the above matter is being 

I processed and a reply will be given in due course. 

Yours faithfully 

P Roche 
Engineering Officer 
NETWORK PLANNING BRANCH 

I 

I 

I 

I 

I In reply quote: 91/04692 PR:TJ Your contact: Paul Roche Ext: 2768 

10 Smith Street Parramatta NSW 2150 	131 003 Fax: 02 6352511 

I
Postal Addresses: PG Box 389 Parramatta NSW 2124 or DX 28443 Parramatta 

Innovators with Energy 
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i 	I 
APPENDIX "B" - 	Drilling Report 
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REPORT 

TO: P.F. FORMATION PTY LTD 
- 	RE: SAND MINING INVESTIGATION 

I 	AT: L0T3DP567166 
MAROOTA 

I 
I 
I 
I 
I 
I 
I 
I 	REGIONAL GTS PTY. LTD. 

Geotechnical & Testing Services 

I
Consulting Engineers 

I 
I 
I 

REGIONAL GTS PTY. LTD. 
88 Magowar Road, GIRRAWEEN N.S.W. 2145 
Telephone: (02) 8961555, (02) 636 7377 
Facsimile: (02) 631 8716 I 

[j 
I 



REGIONAL GTS PTY. LTD. (INC. IN N.S.W.) A.C.N. 001 671 307 

I 	
Geotechnical & Testing Services 
Consulting Engineers 	 (NATA Registration No. 541) 	P0 Box 15,PendlleHill 2145 

88 MAGO WAR ROAD 

I 	
Principals 	 GIRRAWEEN NSW 2145 
G.D. KEIGHIRAN B.E. 	 Telephone: (02) 636 7377 
P. V/EIR Laboratory Manager 	 Facsimile: (02) 631 8716 

I

Date: 30th June, 1994 	 Your Ref: 	 Our Ref: 94150/GKJI 

I 
I

KlA'UK1 

TO 	: 	P.F. FORMATION PTY LTD 
RE 	 SAND MINING DRILLING 

I 	AT 	 LOT 3 DP 567166 
MAROOTA 

SUMMARY 

At the request of Mr J. Graham of P. F. Formation Pty Ltd, Regional GTS Pty. Ltd. have carried out a a series of 

I
boreholes at selected locations to identif' the potential sand deposits with in Lot 3 DP 567166 at Maroota. 

The locations of the boreholes were selected by P.F. Formation Pty Ltd and drilling of the boreholes was carried out by 

I

Engineering Exploration Pty Ltd under the supervision of a member of of engineering staff. 

This report details the method of investigation and presents the results of the drilling in terms of engineering 

I 	borehole logs. The approximate Reduced Level (RL) of each borehole has been determined using survey techniques 
which are related to a known RL of 190 m Al-ID from a plan provided by Cohn Donges & Associates Pty Ltd. 

I 	
Yours faithfully, 
REGIONAL GTS PTY. LTD. 
per: 

I 

I 
i

Principal Engineer 

I 
I 
I 
I 
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I 
REGIONAL GTS PTY LTD 

I 
I

i. 	INTRODUCTION 

At the request of Mr J. Graham of P. F. Formation Pty Ltd, Regional GTS Pty. Ltd. have carried out a a series of 
borcholes at selected locations to identify the potential sand deposits with in Lot 3 DP 567166 at Maroota. 

The locations of the borehoics were selected by P.F. Formation Pt)' Ltd and drilling of the boreholes was carried out by 
EnginccringExploration Pty Ltd under the supervision of a member of of engineering staff. 

This report details the method of investigation and presents the rcsults of the drilling in terms of engineering 
borehole logs. The approximate Reduced Lcvcl (RL) of each borehole has been determined using survey techniques 

I 	
which are related to a known RL of 190 in AHD from a plan provided by Cohn Donges & Associates Pty Ltd. 

2. 	FIELD INVESTIGATION 

I The fieldwork was carried out in several stages using drilling rigs supplied by Engineering Exploration Pty Ltd 

On 18th May, 1994 using a Gemco 210B drilling rig with spiral flight augersj  

The first attempt at drilling using the sprial flight augers and Tungsten Carbide (TC)-Bit refusal on weathered 
sandstone being obtained at in boreholes as detailed below in table No. 1 

I Table No. 1 	Drilling Details l8thMav 1994 

Borehole 	 Depth to TC-bit Refusal 

I 	BH1 	 5.Om 

BH2 	 l.5m 

BH3 	 2.Om 

On 31st May 1994 and 1st June 1994 using a Edson 2000 drilling rig with HQIVRC gear. 

The change in drilling rig was bought about by the lack of penetration of the sprial flight augers into the weathered 

I 	sandstone bedrock. The rig was upgraded to an Ed.son 2000 with HQ Induced Vacuum Reverse Circulation gear which 
achieved the depths required by P.F. Formation Pty Ltd. 

I 	
On the 31st May, two (2) boreholes (BH 1 and BH 2) were completed and the third (BH 3) borehole was partially 
completed. The third (BH 3) and fourth BH 4) boreholes were completed on the 1st June 1994. The maximum depths 
to which the HQIVRC drilling obtained in each borehole is detailed in Table No. 2 below: - 

I Table No. 2 	Drilling Details 31st May and 1st June 1994 

Borehole 	 Maximum Depth 	Surface RL 	Depth to Water Table 

I 	BH 1 	 12.0 in 	182.5 in 	 Not Encountered 

BH 2 	 13.5 in 	184 rn 	 12.0 in 

BH3 	 21.0m 	190 in 	 11.0m 

I 131-14 	 12.5 in 	199.5 in 	 Not Encountered 

The detailed Engineering Logs of the soil / rock profile are provided in Appendix A with the method of soil 

I 	
classification adopted is presented in Appendix B and an Engineering Classification of Sedimentary Rocks in the 
Sydney Area being provided in Appendix C. 

I 
I 

Sand Mining Investigation 	 94150 I GK /1 	 - 	 30th June 1994 

I 	
Lot3DP567166 
Maroota 
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REGIONAL GTS PTY LTD 

SITE GEOLOGY AND SUBSURFACE CONDITIONS 

The Site is shown on the Sydncy 1:250,000 Geological Shect as being undcrlain by Hawkcsburv Sandstone masked by 

the Tertiary Alluvium consisting mainly sand and silt)' sa rid soils. 

The soil and rock profiles encountcred during the investigation confirm the prcscnce of the l{avkcsbury Sandstone 

bcdrock reasonably close to the surfacc. The initial drilling work using spiral flight augers indicated that TC bit 

rcfiisal aS e ncountcrcd at dcpthis varying from 1.5 to 5.0 metres. 

The HQIVRC drilling rig obtained nuicli greater depths than the sprial flight augers ranging hum 	2() to 21 metres 

below the surface. 

The subsurface conditions are fully detailed for each borehole in the Engineering Log provided in Appendix A 

GENERAL 

The borehioles provided have been carried out for the preliminary investigation of the subject lot with selection of the 

location of the boreholes made by the client. Prior to beginning excavation of the propertY we would recomnniend that 

further more detailed and closer spaced subsurface investigation is carried out. 

Sand Mining Investigation 
	 94150/GK/ 1 

	
30th June 1994 

Lt3 DP567166 
Maroota 



Scale 	 P. F. FORMATION PT? LTD 
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Sheet 

[BHI 

1 of 3 

Ph: (02) 896 1555 

Ph: (02) 636 7377 

Fax: (02) 631 8716 

REGIONAL GTS Pty. Ltd. 

I 	
A.C.N. 001 671 307 

BOREHOLE - ENGINEERING LOG 

Client 	 P.F. FORMATION PTY. LTD. Appendix: 	 A 
Project: 	SAND MINING INVESTIGATION - LOT 3 DP567 166 MAROOTA Your Reference: 
Bore Location: 	REFER TO SITE PLAN DRAWING No. 94150/1A Our Reference 	 94150 IGK 
Date Drilled 	31st May 1994 File Name: 	 94150BH1.xls 
Hole Commenced 	 Supervised by: 	 A.R. 
Hole Completed 	 Checked by: 	 G.K. 

Slope Deg: 	 Surface RL: 	182.5 m 	 Drill Model 	 Edson 2000 
Bearing Deg: 	 Datum: 	RL 190 AHD at Property Boundary B 	Hole Diameter 	 100 mm 

Drilling lnformation Sampling Data Profile Description:  

hand 

E 
penetro. 

E Material Description Strength MoisturE meter kPa 

o a RL. 

Depth 

metres 
a - '- 

2 

r 
- 	a structure and 

E S.L. E - sddrttonal 

2 8 8 28 observations 
TOPSOIL: 	sandy loam 

yellow orange 

- - 
182.0 0.5 

RESIDUAL 	Sand, fine to medium grained - - yellow orange 

H 

181.5 1.0 

V 

R 
. RESIDUAL: 	Sand, fine to medium grained 

yellow orange 
181.0 1.5 

1805 2.0 

' SANDSTONE: 	fine grained, weak - 
- - white and purple 

180.0 2.5 

179.5 3.0 

= SANDSTONE: 	Medium Drained, weak 
179.0 3.5 Off white with ironstaining 

178.5 40 

SANDSTONE: 	medium grained, weak 
1780 4.5 purple and white 

177.5 5.0 

key method -  water - - Sampling Data Stren 	escrpfion support 
Cohesive 	Non Cohesive 

Augerwith V-Bit Dc! 	Wet.1ev,E U050 undturbedSampte5Ommdlameter VS 	verysoft 	Fb 	friable C 	Casing 
C 	Auger with TO- Bit SScdc Wet.r S 	coft 	VL 	VY lOose M 	Mud 

Roller / Tricon wv. reow 0 	DIsturbed Sample F 	flm 	L 	loose 
.W 	Wa3hbore SPT 	Standard Penetration Test St 	stiff 	MD 	medium dense 
.M 	Mud DrIllkig N,tralwcrar Nc 	Cone Penefrorseter VSt very stOT 	U 	dense 

Jr Reverse Circulation Drsg We. iuo. H 	hard 	VU 	very dense 

I 

I 

I 

I 

I 

I 

I 

r-1 
F] 

11 

I 

I 

I 

I 

I 

I 

I 

I 



REGIONAL GTS Pty. Ltd. 	 Ph: (02) 896 1555 E

Sheet2 

A.C.N. 001 671 307 	 Ph: (02) 636 7377 

BOREHOLE - ENGINEERING LOG 	 Fax: (02) 631 8716  

Client 	P.F. FORMATION PTY. LTD. Appendix: 	 A 
Project: 	SAND MINING INVESTIGATION - LOT 3 DP567 166 MAROOTA Your Reference: 
Bore Location: 	REFER TO SITE PLAN DRAWING No. 94150/1A Our Reference 	 94150 IGK 
Date Drilled 	31st May 1994 File Name: 	 941508H1.x1s 
Hole Commenced 	 Supervised by: 	 A.R. 
Hole Completed 	 Checked by: 	 G.K. 
Slope Deg: 	 Surface RL: 	 Drill Model 	 Edson 2000 
Bearing Deg: 	 Datum: 	RL 190 A.H.D. at Property Boundary 	Hole Diameter 	 100 mm 

Drilling Information Sampling Data ProSle Description:  

hand 

penetro- 

0 

Material Description Strength Moisture meter kPa 

Depth 
C 

2 
0 

< 
0 

. 	o > 	. structure and 
- R.L. metres 

S L. 

°- 

E 
0. f additional 

observations 
5.1 

• 
SANDSTONE 	Medium grarned, medium 

177.0 55 strong, white & trace purple 

H 

0 
176.5 60 

R '• . .... 

SANDSTONE 	very tine grained medium 
176.0 6 5 strong white & trace purple 

- some grey 

175.5 7.0 

SANDSTONE 	very fine grained medium 

1750 75 .... strong purple and off white 

174.5 8.0 

SANDSTONE 	fine grained weak 
1740 85 Off white 

89 

173.5 9.0 

= SANDSTONE 	medium grained weak 
173.0 9.5 . 	.• 	. 	. yellow and white 

some ironstaining 

J 1172.5 1 10.01 I I I .:•.  I Ill II 
key method water Sampling Data Strength Descnptions Support 

- Cohesive 	Non Cohesive 
Aijgerwtth V-Bit o.t.tweterL..i uoso undisturoedsampie5ommdmeter VS 	very soft 	Fb 	tilabie C 	Casing 

C 	Auger with TC- Bit Saris Wiser S 	soft 	VL 	very loose P.4 	Mud 

Roller I Tron Werer ,fow 0 	DIsturbed Sample F 	firm 	L 	loose 

Washbore SF1 	Standard Penetration Test St 	stiff 	MD 	medium dense 

M 	Mud Driilng Psr 	W iser Ft c 	Cone Penetrometer VSt very stiFf 	0 	dense 

A 	Air Reverse Circulation Drsg wiser ha.. it hard 	Vt) 	very dense 

I 
I 
I 
I 
Li 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I RGTS-B- 1.XLS 

REGIONAL GIS Pty. Ltd. 	 Ph: (02) 8961555 	[ BH I 
I 	A.C.N. 001 671 307 	 Ph: (02) 636 7377 
I 	BOREHOLE - ENGINEERING LOG 	 Fax: (02) 631 8716 	ISheet 

Client: 	 P.F. FORMATION PTY. LTD. 	— Appendix: 	 A 
Project: 	 SAND MINING INVESTIGATION - LOT 3 DP567166 MAROOTA Your Reference: 
Bore Location: 	REFER TO SITE PLAN DRAWING No. 94150/IA Our Reference 	 94150 /GK 
Date Drilled 	31st May 1994 File Name: 	 94150BH1.x1s 
Hole Commenced 	 Supervised by: 	 A.R. 
Hole Completed 	 Checked by: 	 G.K. 

Slope Deg: 	 Surface RL: 	 Drill Model 	 Edson 2000 
Bearing Deg: 	 Datum: 	RL 190 A.H.D. at Property Boundary 	Hole Diameter 	 100 Minn 
Drilling Information  Sampling Data Profile Description:  

hand 

E penetro- 
E 
0 

Material Description Strength Moistune meter kPa 

plh 
a structure and 

R.L. metres 
S L. 

°- - 
E 

5 
-  

-> 	0> 
additional 

o observations 

SANDSTONE 	Medium ar-med medium 
172.0 10.5 . strong, purple & some vtiite 

— with grey 

H 

171.5 11.0 

R 

= SANDSTONE 	medium grained medium 
171.0 1 5 strong offwhrie 	yellow 

1170.5 12,0 

12.5 

13.0 

13.5 

14.0 

14,5 

15.0 

- I 	m 'a — - — Sampling Data reng1flUeicriptKn Support 
cohesive Non cohesive 

Auger with V-Bit O.t. ofw.., i. UD 50 	UndIsturbed Sample 50 mai dIsmeter 	VS Very eon 	Fb 	triable C 	casing 
(3 	Auger with TO- Bit SatIs wa, S sort 	VL 	very loose U 	Mud 

Roller I Trtrot, W. 	Isfiow 0 	DIsturbed Sample 	 F ?wm 	I 	loose 
V 	Washbore SPT 	Standard Penetratloa Test 	 St eSI 	MD medkim dense 

M 	MudDritllng p.niaiW1er NC 	ConePenetremeter 	 Vat veryatlff 	0 	dense 
Air Reverse Circulation o.ie a, H hard 	VO 	very dense 

I 
I 
Li 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
Li 
I 
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r BH2 

Sheet lot 3 

Ph: (02) 896 1555 

Ph: (02) 636 7377 

Fax: (02) 631 8716 

REGIONAL GTS Pty. Ltd. 

I 	
A.C.N. ooi 671 307 

BOREHOLE - ENGINEERING LOG 

Client: 	 P.F. FORMATION PlY. LTD. Appendix: 	 A 
Project: 	 SAND MINING INVESTIGATION - LOT 3 DP567166 MAROOTA Your Reference: 

Bore Location: 	REFER TO SITE PLAN DRAWING No. 94150/1A Our Reference 	 94150 IGK 
Date Drilled 	31st May 1994 File Name: 	 94150BH2.xls 
Hole Commenced 	 Supervised by: 	 A.R. 
Hole Completed 	 Checked by: 	 G.K. 

Slope Deg: 	 Surface RL: 	184 m 	 Drill Model 	 Edson 2000 
Bearing Deg: 	 Datum: 	RL 190 AHD at Property Boundary B 	Hole Diameter 	 100 mm 

Drilling lnformation Sampling Data Profile Description:  

hand 

E penetro- 
E Material Description Strencflt'i Mostur meter kPa 

Depth .2 
C 

.2 

R.L. metres r o structure and 

E S.L. E 
0) 

addttional 
, 	_5fl-EJ5558 observations 

183.5 0.5 
RESIDUAL. 	Sand 	fine to medium grained 

- yettow orange 
H 
0 

183.0 1.0 

R 
• RESIDUAL: 	Sand 	fine to medium grained 

yellow orange 
182.5 1.5 

182.0 2.0 

..' SANDSTONE: 	fine grained weak - 
off white and trace purple - 

181.5 2.5 

181.0 3,0 

1805 3.5 

180.0 40 

SANDSTONE 	medium to course grained 
179.5 4.5 weak, off white, ironstaining 

179.0 50 -  key method wa - Sampling Data itrengt •uescrpioni uppori 
Cohesly. Non Cohesly. 

AugerwCh V-Bit 0.t.0.r.rleaw U050 	UndlsturedSampleflOmmdlarneter 	VS verysolt 	Fb 	friable C 	c.&ng 
ITC 	Auger with TC- BIt mean Wet.- S not! 	VI. 	very loose M 	Mud 
IR 	Roller / Trfron Wet.- fl5ow 0 	DIsturbed Sample 	 F ftrrn 	L 	loose 

Washbore SPT 	Standard Penetration Test 	 St stilt 	MD 	medium dense 
aM 	Mud Datlfrrg Fmtlet Wsr Mc 	Cone Penetroriseter 	 Vat very stIlt 	0 	dense 
A 	Air Reverse Circulation 0r'* 	wet.- Inn. H hard 	VD 	very dense 

I 
I 
[ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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REGIONAL GTS Pty. Ltd 	 Ph: (02) 896 1555 E

Sheet2 

A.C.N. 001 671 307 	 Ph: (02) 636 7377 
BOREHOLE - ENGINEERINGLOG 	 Fax: (02) 631 8716  

Client: 	P.F. FORMATION PTY. LTD. Appendix: 	 A 
Project 	SAND MINING INVESTIGATION - LOT 3 DP567 166 MAROOTA Your Reference: 
Bore Location: 	REFER TO SITE PLAN DRAWING No. 94150/1A Our Reference 	 94150 IGK 
Date Drilled 	31st May 1994 File Name: 	 9415QBH2x/ 
Hole Commenced 	 Supervised by: 	 A.R. 
Hole Completed 	 Checked by: 	 G.K. 
Slope Deg: 	 Surface RL: 	 Drill Model 	 Edson 2000 
Bearing Deg: 	 - 	Datum: 	RL 190 A.H.D. at Property Boundary 	Hole Diameter 	 100 mm 
Drilling Information Sampling Data Profile Description:  

hand 

E 
penetro- 

E 
Q 

Material Description Strength Moisture meter kPa 

Depth 
° 
0 

0 o 
0 structure and - R.L. metres °- 

E 
a .2 

ci additional 
S L 

.2 8818 observations 
5.1 

1785 55 

H 

= SANDSTONE 	fine grarned medium 

1780 60 strong white & trace purple 

R 
- 

1775 65 

1770 70 

SANDSTONE 	very fine grained medium 
176.5 7.5 strong 	off white 

176.0 8.0 - 

1755 85 

175.0 9.0 .. 	.. SANDSTONE 	fine grained, medium 

- . strong, white & trace purple 

- . ironstained 

1745 95 

1111740 1 100'lII I IIIlllII 
key method water Sampling Data S rength Lescriptions Support 

cohesiv. 	Non coheety. 

Auger with V-8 Del* of wetw 1.oel UD 50 	Undloturbed Sample 50 mm diameter VS 	very soft 	Fb 	friabie C 	Casing 

C 	Auger with TC- Ott a.w w. S 	soft 	VL 	very loose M 	Mud 

R 	Rotler/Tricon w.t.r,eow 0 	DIsturbed Sample F 	ftrm 	I 	loose 
vv 	Washbore SPT 	Standard Penetration Test St 	sOfT 	MO 	medium dense 
M 	Mud Drilting PrjIslWel. Nc 	Cone.Penetjometer VSt very ettft 	0 	dense 

Jr Reverse Clotulation 

I 
Dg wr 	ian. -i 	hard 	Vt) 	very dense 

I 
[1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RGTS-8- 1.XLS 

I 



REGIONAL GTS Pty. Ltd. 	 Ph: (02) 896 1555 	TBH 2 
A.C.N. 001 671 307 	 Ph: (02) 636 7377 

I 	BOREHOLE - ENGINEERING LOG 	 Fax: (02) 631 8716 	Sht 3 of 3 

Client: 	 P.F. FORMATION PlY. LTD. Appendix: 	 A 

Project: 	SAND MINING INVESTIGATION - LOT 3 DP567 166 MAROOTA Your Reference: 

Bore Location: 	REFER TO SITE PLAN DRAWING No. 94150/1A Our Reference 	 94150/GK 

Date Drilled 	31st May 1994 File Name: 	 941508H2.xls 

Hole Commenced 	 Supervised by: 	 A.R. 

Hole Completed 	 Checked by: 	 G.K. 

Slope Deg: 	 Surface RL: 	184 m 	 Drill Model 	 Edson 2000 
Bearing Deg: 	 Datum: 	RL 190 A.H.D. at Property Boundary 	Hole Diameter 	 100 mm 

Drilling Information  Sampling Data Profile Description  

hand 

E 
penetro- 

E 
0 

Material Description Strength Moisiure meter kPs 

-a Depth , . o structure and 
R.L metres additional 

j- 
 a observattons - - - - 101 - 

SANDSTONE 	fine grained, weak 

173.5 10 5 . yeuow and ofi white 

-E 	-: some ironstsining - 
H 

-: 

173.0 11.0 

a 
- 
- 

... 
SANDSTONe 	fine grained weak 

172.5 11.5 grey with some oroanics 

ironstai 	ing - 

V - 
172.0 12.0 T 

SANDSTONE 	fine to medium grained weak 

1715 125 off white withyellow bands 

1710 130 

SANDSTONE 	fine to medium grained weak 

yellow and orange 

- 1705 135 - - - - - 

170.0 14.0 

14.5 

15.0  

key mi . 	- iiaT? - - - sampling Data ons Support 
31 	51 	94 coh.-.iv. 	Non Coh.-.Iv. 

/ 	Augerv4ttrV-Bit Oat.otWEoL U050 	UndisturbedSarnpie5Ommdmeter va 	veryeoft 	Fb 	frtabte C 	Casing 

TC 	Auger with TC- Bit 5.tln W.r.r S 	soit 	VL 	very loose M 	Mud 

R 	Roller F irloon Water hf.ow 0 	Owiubed Smpie F 	firer 	I 	loose 

V 	Washbore SPT 	Sthndard Perretra5on Test St 	etill 	MO 	medium dense 

M 	Mud Drilling pvtwwri. Nc 	Cone Penotrometer VSt very etiff 	D 	dense 

Air Reverse cirrutatlon DrWho wat 	so. H 	hard 	VO 	very dense 

RGTS-B- 1.XLS 



RGTS-B- 1.XLS 

I 

REGIONAL GTS Pty. Ltd. 	 Ph: (02) 896 1555 rBH 3 
A.C.N. 001 671 307 	 Ph: (02) 636 7377 

1 	BOREHOLE - ENGINEERING LOG 	 Fax: (02) 631 8716 	Sheet 1 of 5 

Client: 	 P.F.FORMATION PTY. LTD. Appendix: 	 A 
Project: 	SAND MINING INVESTIGATION - LOT 3 DP567 166 MAROOTA Your Reference: 

Bore Location: 	REFER TO SITE PLAN DRAWING No. 94150/1A Our Reference 	 94150 /GK 
Date Drilled 	31st May and 1st June 1994 File Name: 	 9415QBH3x/s 

Hole Commenced 	 Supervised by: 	 A.R. 
Hole Completed 	 Checked by: 	 G.K. 

Slope Deg: 	 Surface RL: 	190 m 	 Drill Model 	 Edson 2000 
Bearing Deg: 	 Datum: 	RL 190 AHD at Property Boundary B 	Hole Diameter 	 100 mm 

Drilling Information - Sampling Data Profile Description:  

hand 

E 
penetro. 

E Material Description Strength Moisture meter kPa 

o o 
Depth 

a 

08 

- .9 
a structure and 

ji R.L. metres . > - 
additional E S L 

05 8 8 8 observations 

= 

1895 05: 

SANDSTONE 	Pine grained weak - 
oft white 

H 

O 
189.0 10 

R 

= SANDSTOME 	fine grained weak 

white and crey 

1885 15 

1880 20 

1875 25 

187.0 3.0 

1865 35 

SANDSTONE 	fine to medium grained, weak 

grey and white 

- 1862 4.0 

Water Seepage 
- 

1855 4.5 

1850 50 

key met 	- wat - - - Sampling Data Strength Deschptions Support 
CohesIve 	Non Cohesive 

/ 	Auger with V-Bit Dat. attsLewi Ut) 50 	Undisturbed Sample 50mm durnoter VS 	very soft 	Fb 	friable c 	cuing 
EC 	Auger with TC- Bit SWIc we S 	soft 	VL 	very loose U 	Mud 

Rotter I Tricon Water krf.o 0 	Dwiurbed Sample F 	flrm 	L 	loose 
I 	Washbore aPT 	Standard Penetratlon Test St 	stilt 	MO 	medium dense 

M 	Mud Orttlng p,tiat Weter tic 	Cone Penetrometer VSt very stIff 	1) 	dense 

AS Reverse Clctulatkin H 	hard 	VU 	very dense 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



REGIONAL GTS Pty. Ltd. 	 Ph: (02) 896 1555 	BH 3 
A.C.N. 001 671 307 	 Ph: (02) 636 7377 

I 	
BOREHOLE 	ENGINEERING LOG 	 Fax: (02) 631 8716 beet 2 of 5 

Client: 	 P.F. FORMATION PlY. LTD. Appendix: 	 A 

Project 	SAND MINING INVESTIGATION - LOT 3 DP567166 MAROOTA Your Reference: 

Bore Location: 	REFER TO SITE PLAN DRAWING No. 94150/1A Our Reference 	 94150/GK 
Date Drilled 	31st May and 1st June 1994 File Name: 	 94150BH3xls 

Hole Commenced 	 Supervised by: 	 A.R. 

Hole Completed 	 Checked by: 	 G.K. 

Slope Deg: 	 Surface RL: 	190 m 	 Drill Model 	 Edson 2000 

Bearing Deg: 	 Datum: 	RL 190 A.H.D. at Property Boundary 	Hole Diameter 	 100 mm 

Drilling Information  Sampling Data Proflie Description:  

hand 

penetro- 
E 
E 
0 

Material Description strength MoisturL meter kPa 

Depth 
C) u 0 structure and 

5 R.L. metres °- - 
additional 

6 SL E 

J 0 observations 

- 
= 

1845 55 r 
H 

SANDSTONE 	medium grained weak 

184.0 6.0 grey white with yellow bands 

R 

1835 65 

1830 70 

SANDSTONE 	medium grained weak 

1825 7.5 off white with yellow bands 

1820 80 

- SANDSTONE 	medium grained weak 

181 5 85 off white edh yellow bands 

1810 90 

180.5 9 5 SANDSTONE 	medium grained weak 

off white with yellow bands 

= ironstaining 

1800 100  

key method -  waT? - - Stling Data reFiginDescriptions Support 
Cohesive 	Non Cohesive 

/ 	Auger with V-BC Oat. atWater Level uo 50 	UndIsturbed Sampie 50mm diameter VS 	very eoft 	Pb 	triable C 	casing 

rc 	Auger with TC- Bit sratlawat.r S 	sort 	VL 	very loose M 	Mud 

I 	Roller I Tricon Water hfisw D 	Disturbed Sample F 	firm 	L 	loose 

iV 	Washbore SPT 	Standard Penetration Test St 	stiff 	MD 	medium dense 

M 	Mud Dtiiltng Pa.-tt.i Water Nc 	Cone Penetrometer VSt 	very stIll 	0 	dense 

J 	Air Reverse Circulation 	

I 

Dreç ester hard 	VO 	very dense 

i 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

[ 

I 

I 

I 

I 

I 

I 

I 
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REGIONAL GIS Pty. Ltd. 
A.C.N. 001 671 307 

BOREHOLE — ENGINEERING LOG 

BH3 

heet 3 of 5 

Ph: (02) 896 1 555 

Ph: (02) 636 7377 

Fax: (02) 631 8716 

I RGTS-B- IXLS 

Client: 	 P.F. FORMATION PlY. LTD. Appendix: 	 A 

Project: 	SAND MINING INVESTIGATION - LOT 3 DP567 166 MAROOTA Your Reference: 

Bore Location: 	REFER TO SITE PLAN DRAWING No. 94150/1A Our Reference 	 94150 /GK 

Date Drilled 	31st May and 1st June 1994 File Name: 	 9415QBH3x/s 

Hole Commenced 	 Supervised by: 	 A.R. 
Hole Completed 	 Checked by: 	 G.K. 

Slope Deg: 	 Surface RL: 	190 m 	 Drill Model 	 Edson 2000 

Bearing Deg: 	 Datum: 	RL 190 A.H.D. at Property Boundary 	Hole Diameter 	 100 mm 

Drilling Information - Sampling Data Profile Description:  

hand 

pa net ro- 
In 

C 

Material Description StrengTh Moisture meter kPa 

DPtI -° ' - 	ô 
> 

structure and 
.0 0.. R.L. metres O - 0. 5 

a. 
— 	

0 > 
additional 

S L 
observations 

10_i k 
r - 

— 

SANDSTONE 	medium grained, weak 

179.5 10.5 some clay seams r 
off wtiite 

- some ironstainirig 

H ' . 

179.0 11.0 

/ - 
Water Table at 11 0 rn — 

R 

SANDSTONE. 	medium grained, weak 

178.5 11.5 off white with yelliow bands 

ironstaining - 

178.0 120 

= SANDSTONE 	medium grained, weak 

177.5 12.5 yeliowand orange 

177.0 13.0 — 

= SANDSTONE: 	medium grained, weak 

176.5 13.5 off whrte with yelllow bands 

- 

1760 140 

175.5 14.5 

175.0 15.0  

~ey e od — waT — — — SamplTngDita Strengmth 	escflpfions Support 
31 	I 	51 	94 CohesIve 	Non Cohesive 

, 	 AugerwithV-Btt .ow.rmL. UD5O 	UndisturbedSaniple5Ommdiarnater VS 	varysoft 	Fb 	frIable C 	Casing 

C 	Auger wIth TC- Bt sr& w S 	soil 	VL 	very loose U 	Mud 

Rotten 	Tron Wet 	4be D 	Disturbed Sample F 	flrm 	I. 	loose 

V 	Washbos SPT 	Standard Penetration Test St 	stST 	MD 	medium dense 

MMudDrltilng tIatwe.- NC 	conopenefrorneter VSt Yerystilt 	0 	dense 

Jr Reverse CirCulation 01g ester Irs. H 	hard 	VD 	very dense I 

I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
1 
I 
I 
I 
I 



I RGTS-&- 1.XLS 

REGIONAL GTS Pty. Ltd. 

I 	AC.N. 001 671 307 

BOREHOLE - ENGINEERING LOG 

Client 	 P.F. FORMATION PlY. LTD. Appendix: 	 A 

Project: 	SAND MINING INVESTIGATION - LOT 3 DP567166 MAROOTA Your Reference: 

Bore Location: 	REFER TO SITE PLAN DRAWING No. 94150/1A Our Reference 	 94150 /GK 

Date Drilled 	31st May and 1St June 1994 File Name: 	 941508H3x1s 

Hole Commenced 	 Supervised by: 	 A.R. 

Hole Completed 	 Checked by: 	 G.K. 

Slope Deg: 	 Surface RL: 	190 m 	 Drill Model 	 Edson 2000 

Bearing Deg: 	 Datum: 	RL 190 A.H.D. at Property Boundary 	Hole Diameter 	 100mm 

Drilling Information Sampling Data Profile Description:  

hand 

penetro- 
E 
E Material Description Strength Mlo,sture meter kPa 

0 Depth 2 
0 or - a structure and 

5 °- - RL. metres  
additional 

S L. E 
observations 

15.1 

SANDSTONE 	fine grained weak 01  
174,5 15.5 yellow and oil white 

some ironstaining 

174.0 16.0 

= SANDSTONE 	medium grained weak 

1735 165 yellow and grey 

1730 170 

SANDSTONE 	medium grained 

1725 175 medium strong 

yellow and grey 

1720 180 

SANDSTONE 	medium grarned 

medium strong 

ygrey 

1715 185 

1710 190 

SANDSTONE 	tine to medium gained 

1705 195 medium strong 

grey 

rc. 

1700 200 - 
y meiriod - water -  - tdamptlhg Data Mgt 	escfip!ioris iUpprt 

31 	1 	51 	94 Coheslv. 	Non Cohe.lv. — 
0.1. ofW.i. L.v.l uo 50 UndIsturbed Sample 50mm dbrneter VS 	very soft 	Fb 	trIable C 	Casing Aug:ith V-Bit 

( 	Aug er with Tc- Bit SiatIs Wat. S 	soft 	IlL 	very loose M 	Mud 

Roller/Tr9con Wat..-wiow 0 	DIsturbed Sample F 	flrm 	L 	loose 

V 	Washbore SPT 	Standard PenetratIon Test St 	.511 	MO 	medium dense 

M 	Mud Dritting P.rtIaIWat. Nc 	Cone Penebometer VSt very stIlt 	0 	dense 

A 	Ale Reverse cleculatlori Dr H 	hard 	VO 	very dense 

Ph: (02) 896 1555 

Ph: (02) 636 7377 

Fax: (02) 631 8716 

I 
I 
I 
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1 
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REGIONAL GTS Pty. Ltd. 
A.C.N. 001 671 307 

BOREHOLE — ENGINEERING LOG 

BH3 

Sheet 5 of 5 

Ph: (02) 896 1555 

Ph: (02) 636 7377 

Fax: (02) 631 8716 

I RGTS-B- 1.XLS 

Client 	 P.F. FORMATION PlY. LTD. Appendix: 	 A 

Project 	SAND MINING INVESTIGATION - LOT 3 DP567 166 MAROOTA Your Reference: 

Bore Location: 	REFER TO SITE PLAN DRAWING No. 94150/1A Our Reference 	 94150 /GK 

Date Drilled 	31st May and 1st June 1994 File Name: 	 94150flH3xfs 

Hole Commenced 	 Supervised by: 	 A.R. 

Hole Completed 	 Checked by: 	 G.K. 

Slope Deg: 	 Surface RL: 	190 m 	 Drill Model 	 Edson 2000 

Bearing Deg: 	 Datum: 	RL 190 A.H.D. at Property Boundary 	Hole Diameter 	 100 mm 

Drilling Information Sampllng Data Profile Description:  

hand 
penetro- 

E 
0 Material Description Strength Moisiurr meter kP 

Depth 
0 

- 
0 
c 
m 

or 
c 

o structure and 
R.L metres 0 cr. .o 0 > 

additional 
S L E 

observations 

20.1 

H 

SANDSTONE: 	medium grairred 

V 169.5 20.5 medium strong 
- grey 

169.0 21.0  

1685 215 

168.0 22.0 

1675 225 

167.0 23.0 

166.5 23.5 

166.0 24.0 

165.5 24.5 

Jey 
J165.0 25.0 _ 

m 	— waTr — — — Sampling Data Strength Descriptions support 
31 	61 	94 Cohesly. 	Non Cohe.Iv. 

/ 	Augerwith V-Ba D.tLe U050 	undwiurdsampresonrmdlameter VS 	veryeolt 	Fb 	friable C 	C.ing 

-c 	Auger with Tc- 85 stw W.I. S 	wit 	VL 	very Ioo*e H 	Mud 

Roller I Tricon iow 0 	Disturbed Sarapie F 	&m 	L 	loose 

Washbore SPT 	Standard Penetration Test St 	stiff 	MD 	medium dense 

M 	Mud Drilling p.oi.Jw,r.  Nc 	cone Penetrometer VSt very stiff 	U 	dense 

Air Reverse circulation DrWvw. .-. H 	hard 	VU 	very dense 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
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Ph: (02) 896 1555 

Ph: (02) 636 7377 

Fax: (02) 631 8716 

REGIONAL GTS Pty. Ltd. 
A.C.N. 001 671 307 

BOREHOLE - ENGINEERING LOG 

Client 	 P.F. FORMATION PlY. LTD. Appendix: 	 A 

Project: 	SAND MINING INVESTIGATION - LOT 3 DP567 166 MAROOTA Your Reference: 

Bore Location: 	REFER TO SITE PLAN DRAWING No. 94150/1A Our Reference 	 94150 IGK 

Date Drilled 	1st June 1994 File Name: 	 9415OBH4xfs 

Hole Commenced 	 Supervised by: 	 A.R. 

Hole Completed 	 Checked by: 	 G.K. 

Slope Deg: 	 Surface RL: 	199.5 m 	 Drill Model 	 Edson 2000 

Bearing Deg: 	 Datum: 	RL 190 AHD at Property Boundary B 	Hole Diameter 	 100 mm 

Drilling Information-  Sampling Data Profile Description:  

hand 

E 
penetro- 

E Material Description Strength Moisture meier kPa 

R. L 

Depth 
metres 

.2 m 
0) 
0 

structure and 

E additional 
E S L. 

°) observatIons 
TOPSOIL: 	silt with organics 

yellow grey 

199.0 O.5 

iry RESIDUAL: 	Sand 	medium grained 

yellow 

H - 
= 

198.5 1.0 

R 

198.0 1.5 

- SANDSTONE: 	Medium Grained, weak 

197.5 2.0 Off white with yellow 

197.0 2.5 

196.5 3.0 

196.0 35 

= SANDSTONE 	Medium Grained, weak 

195.5 4.0 Off white with ironstaining 

195.0 4.5 

194.5 5.0 1 
key method -  water -  - - Sampling Data Strength Descriptions Support  

Coheetve 	Non Cohesive 

Auger wth v-Bit Dot, of Wot 	L-W UD 50 	Undisturbed Sample 50 rem diameter VS 	very soft 	Fb 	friable c 	Caofng 
!TC 	Auger with Tc- Bit stotkwot. S 	soft 	trt 	very loose IA 	Mud 

l2 	Roitec / Tricon wot.- neow D 	Disturbed Sample F 	firm 	L 	loose 

Washbore SPI 	Standard Penetration Test St 	stiff 	MO 	medIum dense 

Mud Dritting p,eiot ymer NC 	Cone Penetrorneter VSt very stIff 	0 	dense 

jA 	Ak Reverse Circulation Dr*tQ wotm boo hi 	hOst 	VO 	very ctense 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 



REGIONAL GTS Pty. Ltd. 	 Ph: (02) 896 1555 r BH 4 
AC.N. 001 671 307 	 Ph: (02) 636 7377 

BOREHOLE - ENGINEERING LOG 	 Fax: (02) 631 8716 

Client: 	 P.F. FORMATION PTI LTD. Appendix: 	 A 

Project 	SAND MINING INVESTIGATION - LOT 3 DP567 166 MAROOTA Your Reference: 

Bore Location: 	REFER TO SITE PLAN DRAWING No. 94150/1A Our Reference 	 94150 IGK 
Date Drilled 	1st June 1994 File Name: 	 941508/-f4xfs 

Hole Commenced 	 Supervised by: 	 A.R. 
Hole Completed 	 Checked by: 	 G.K. 

Slope Deg: 	 Surface RL: 	199.5 m 	 Drill Model 	 Edson 2000 

Bearing Deg: 	 Datum: 	RL 190 A.H.D. at Property Boundary 	Hole Diameter 	 100 mm 

Drilling Information  Sampling Data Profile Description:  

hand 

E 
penetro- 

E 
C 

Material Description Strength tAoislure meter kPa 

Depth .9 
C 0) 

structure and 
C. R.L. metres °- CL - E 

a additional 
S L E 

gggg observations 

SANDSTONE 	Medium grained weak h 
1940 55 off 	& trace purple (iron) 

H 

193.5 6.0 

R 

SANDSTONE 	medium to course grained 

193.0 6.5 . weak 	off white & trace orange 

192.5 7.0 

- 
. 	•. 

SANDSTONE 	medium to course grained 

192.0 7.5 weaK clay seams 

off white 

191.5 8,0 

= SANDSTONE 	medium grained weak 

191.0 8,5 some clay pockets 

Off white with yellow tinge - 

1905 90 

SANDSTONEi 	medium grained weak 

1900 9.5 Off white with yellow tinge 

1895 100  

key method -  water - 	- Sampling Data 	 c Fernigih  Descriptions Support 
Cohesive NonCohe-stve 

/ 	AugerwlthV-But D.t.&Wt.l.—I UDSO UndlsturbedSampie5Ommdlameter 	VS verysofl 	Fb 	friable c 	Casing 

C 	Auger with TO- Bit &.tk W.I. S salt 	VL 	very loose M 	Mud 

R 	Roller / Tricon we., wive 0 	Disturbed Sample 	 F fIrm 	I 	loose 

W 	Washboe SPT 	Standard Penetration Test 	 St sf1?! 	MO 	medk,rfl dense 

M 	Mud Dritling P.rliai Wst.-  Nc 	Cone Penetrorneter 	 VSt very edt? 	0 	dense 

Air Revere. Circulation o.is,g  wets-bee H hard 	Vt) 	very dense 

1 
I 
I 
I 
I 
I 
ri 

I 
I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
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Ph: (02) 896 1555 

Ph: (02) 636 7377 

Fax: (02) 631 8716 

REGiONAL GTS Pty. Ltd. 
A.C.M. 001 671 307 

BOREHOLE - ENGJNEERING LOG 

Client 	 P.F. FORMATION PlY. LTD. Appendix: 	 A 

Project 	SAND MINING INVESTIGATION - LOT 3 DP567166 MAROOTA Your Reference: 

Bore Location: 	REFER TO SITE PLAN DRAWING No. 94150/1A Our Reference 	 94150 /GK 

Date Drilled 	1st June 1994 File Name: 	 9415OBH4xIs 

Hole Commenced 	 Supervised by: 	 A.R. 

Hole Completed 	 Checked by: 	 G.K. 

Slope Deg: 	 Surface RL: 	199.5 m 	 Drill Model 	 Edson 2000 

Bearing Deg: 	 Datum: 	RL 190 A.H.D. at Property Boundary 	Hole Diameter 	 100 mm 

Drilling Information  Sampling Data Profile Description:  

hand 

E 
E Material Description Strength Moisturc 

penetro. 

meter kPa 

Depth 
° - o oi 

structure and ° R.L. 
S. L. 0-  

metres  
addrtonal 

observations 
10.1 

SANDSTONE. 	Medium grained, medium 
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METHOD OF SOIL CLASSIFICATION 	 APPENDIX 

I 	The method of soil classification adopted is based on that presented in AS 1726. Unless specific detailed testing has been 
undertaken, the soil descriptions in this report are based on visual assessment and are hence subjective interpretations 

I i . 	PRIMARY CLASSIFICATION ( based on the predominant particle size within the soil mass) 

A. 	COARSE GRATNED SQ1LS ie. more than half the soil has particles larger than 0.075mm. 
GRAVELS : more than half the coarse fraction is larger than 2.36mm. Gravels are further subdivided into line (2.36 to 
6mm), medium (6 to 20mm) and coarse (20 to 63mm). Particles larger than 63mm minimum dimension are called COBBLES 

I 	and larger than 200mm are called BOULDERS. 
SANDS : more than half of the coarse fraction is smaller than 2.36mm. Sands are further suhdivided 111to fine (0.075 to 
0.21nm), medium (0.2mm to 0.6mm) and coarse (0.6 to 2.36mm). 

I 	
13, 	FINE GRATNED SOILS. ic, more than half the soil has particles sni:dler tliaio (1.075mm. 
SI L'IS : particles rsnc from 0.075111111 to 0.002mm particles can he felt but rut seen. 

CL/i VS 	particles smaller tItan 0.002iiim, %vhich can be ncillici felt ii0i Seen. 

I 	2 . 	SECONI)A R' Cl,ASSI F! CA'l'l () 
C(3.ARSE GRAINEI) SOILS iiiC decrhed ins eiiliei Well Graded (l)aviii mod r )tuSeitt;ltl('it o.1 nil 	nne]es sijen 

loonoily Giado±d (one or more intermediate Si/eS p0011)' represented or :ilaieiit) or t.Jnifiimn (particles all of nrc 
In addition gravels and sands may have a proportion of their coinpositioli comprising clays and/or silts. When this 

I 	occurs, the "trace" denotes less than 5 per cent of the total soil, "with clay/silt denotes 5 to 12 percent of 111C total son) 
and the use of the prefix 'silty" or "clayey" (as applicable) denotes greater than 12 per cent of the soil moss. 

FINE GRAINED SOILS: 	The plasticity of fine grznned soils is denoted and defined as follows:- 

I 	
low plasticity 	 liquid limit less than 35 percent 
intermediate or medium plasticity 	liquid limit from 35 to 50 percent 
high plasticity 	 liquid limit greater than 50 percent 

In addition, clays and silts may have proportion of sands or gravels in their composition. 'Trace' denotes less than 

I 	
15 percent coarse fraction and "with sand / gravel" denotes 15 to 30 percent coarse fraction. When the coarse fraction 
exceeds 30 percent, "sandy" or "gravelly" are used as a prefix. 

3 . 	CONDITION OF SOIL : the condition of the soil may be described in the following terms:- 

I 	Moisture condition : is described by the appearance and feel of the soil using one of the following terms: 
'Dry' - looks and feels dry; cohesive soils usually hard, powdery or friable, granular soils run freely through the hands. 
'Moist' - soil feels cool, darker in colour, granular soils tend to cohere, cohesive soils usually weakened by remoulding 

I 	
'Wet' - as for moist but free water form on hands when handling. 
Consistency of cohesive soils 

TER.M 	UNDRAINED SHEAR STRENGTH 	GENERAL GUiDE 10 CONSISTENCY 
Very soft 	 less than 12 kPa 	 Exudes between the fingers when squeezed in hand 

I 	
Soft 	 12 to 25 kPa 	 Can be moulded by light finger pressure 
Firm 	 25 to 50 kPa 	 Can be moulded by strong finger pressure 
Stiff 	 50 to 100 kPa 	 Cannot be moulded by fingers and indented by thumb 
Very Stiff 	 100 to 200 kPa 	 Can be indented by thumb nail 

I Haiti 	 greater than 200 kPa 	 Can be indented with difficulty by thumb nail 
Relat ive Density of cohesionless soils:The consistency of an essentially cohesionless soil is described in terms of 
the density index, as defined in AS 1289.A1 which requires some form of test on an undisturbed or in situ sample. Nonnally a 

I 	
penetration test (SPT, Scala or Dutch Cone) is used in conjunction with published correlation tables. 

TERM 	 DENSITY INDEX 	 FIELD GUiDE TO CONSISTENCY 
Very loose 	 less than 15% 	 Ravels 

I 	

Loose 	 15 to 35% 	 Shovels easily 
Moderately Dense 	36 to 65% 	 Shovelling difficult 
Dense 	 66 to 85% 	 Pick required 
Very dense 	 greater than 85% 	 Picking difficult 

I
4 . 	STRUCTURE OF SOIL: the following aspects of structure may be noted:- 

Zoning : A soil may consist of separate zones of different properties. A 'Layer' is a continuous zone across an exposure 
A 'Lens' is a discontinuous layer of different material, with lenticular shape.A 'Pocket' is an irregular inclusion of different 

I 	material. The boundaries of the zones are described as 'sharp regular', 'sharp irregular' or 'gradual'. 
Defects: Such as fissures or surfaces along which the soil breaks easily, root holes etc. 
Cemeqjg_: Coarse grained soils or defects within soils may be cemented together by various agencies. If the 

I 	
cementing agent allows the particle aggregation to be easily fractured by hand when the soil is saturated it is described as 
weakly cemented'. If the cementing agent prevents fracturing by hand of the particle aggregations when saterated, the soil has 
assumed rock properties which are described according to the system adopted for classification of rocks. 

I 	

5 ORIGIN 
An attempt is made, where possible, to assess origin (fill, alluvial, residual, colluvial etc.) since this assists in the judgement 
of probable engineering behaviour. This assessment is generally restricted to field logging activities. An interpretation of 
landform is a useful guide to the origin of transported soils (eg. talus, slide debris, slope wash, alluvial, lacustrine, estunne, 

I
aeolian and littoral deposits) while local geology and remnant fabric will assist identification of residual soils, 
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ENGINEEPJNG CLASSIFICATION OF SEDIMENTARY ROCKS 
IN TIlE SYDNEY AREA 

(frowa Auatnrj 	 Joranra.l 	
FENDIX C 

I 

U Tha. cLaiflo.jow ru.aCs irrovise. - 	rzd S 	isolor for 	 did 	. 	 .lea in the Sydney 
Aru but the tma .sa4 ddinitor5j my be 	4 clacrrfacrsc wbess arppcbl-c. 

I 	

Lirrudec tlaLj cyn rock. .ro ct^a.Zrcd by rock type, derwe of wesdacein. Cawagth ca.ai6c.e 	p 	_d roc of lrresnariog These 
Caorn,a do ( Owcr the lull rc of ca&ocrinZ properties. DesCn1,(aoo. of rock may .lan need to r 	to od popertrc (c&  durabdy. 
a&r4vra.a etc.) ,efaer,s these ar-c rekv,ert. 

I 	

ROCK TYPE DEFINITIONS 

------------------------------------------------------------------------------------------ 

Rock Type 	 Deffl(lon 

--------------------------------------------------------- I 	
Corrglt:ncrz:c 	Morn than SQL of the rock cnnsir.Lr of gruvr.i sited (yzz.t-; d.art i-rat) laro 
Ssctorse 	Mtrn than SOY of the rock coressoyr of rerrsri siii-nj (OS to i-sos) grinrsa. 

Sil:alonc 	 }do -n (has SOT, of the rock ,ssisto of 	'.-brd (lens f -. 	.'42or-i) gra:suLrr .rrtirjs, r:.i thc cr-ri i- 
Claystoce 	More (hart SOY of L'c rock consists of clay or acricitic er-rca- 	and thc rod is not 	-oro 
Shale 	 f-fore than SOT, of the r-o-cj cocesists of ads or clay chard p tides and tie rod: is Ian-i---.atef 

Oc}c [.OsCccs,nf dorocte-rictia of tea Inanie arc dcn.cni.c.l U-. tin:: j'rc,fnn:::.n:'. pdcle risc sitU refer_ -c 	tcr L':e rn:: - - 
cOrs.titucr.tn . eg. claycy sandstone randy shale.. 

I 	 ECKEE OF 

- 	Trios 	 Sy wbol 	 l)eflsaltiou 

I Eosrcl1 	 Co 	Roce ruL.cocc affonid by weathering to tire en:cot Uhat the rock ccdibd soil fmp-tic, . i.e 
Werher-ed 	 is cain In reano'rlded and can be. classs lied according to the Uifled Classification System brat Lte 

testure of the original is still e.videnL 

I 	

Highly 	 if' 	
Rock ssabntar-re effected by weathering to the extent that linnornitc stainirsg or bleaoJning afferat.s 

Weathered 	 tire whole of weathered salostarace and oS-Inca- sign-as of chuenical or phycical decooposition ar-c 
cvidecc. Porecity and strength may be increased or decreased compared to fresh rock usually as 
result of it-an leaching or deposatnort- The colour and strtrtgtit of the ori 5'inal fresh rock 
substance is no longer recognisable. 

I 	
Moderotcl7 	?fnV 	

Rock rubsuocc a.ffcted by weathering to the enS-ant that c.sining extends throughout the c-hole 
Weathered 	

of the tacIt weathered substance and the oriainal milOUr of the fresh tacit is mu longer 
recognisebl e. 

Slightly 	 SW 	Rock rubtaincc affected by,  weathering to the csicnt that par-tin staitning or discolouration of Z.11c 

I 	

Weathered 	
rock substance usunlly by hroor.ite has taker-i pLne. The calorie ar-si tettnsrr of the fresh 
reco gal table. 

Fresh 	 Fr 	 Rock substance unaffected by weathering. 

I 	

DEGREE OF FRACTURING 

The ctasduicauisu applies to diamond drill cores and rcfert 
to  the spacing of all types of natural fractures along salsida the core is 

dincoatinuosas. These include bedding plane pea-sings, ,inints and other rock d.cfects best exclude known artificial fractures such as drilling 
breaks. 

I
Terrsr 	

Description 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
Fragmented 	

The core is coosprasid prsansartiv of feagsnenrta of length less than 20mrn. and rnosdy of cidia lean 

kng I
han 

the more 

f 	

daaasseIcr 

Highly rarturcef 	 Core 	tiss art gosea-ally lees than 2Oanm - 4:Oennt  .s-ith cehoasional fmorgsesss 
Co-Core icaClu are nsainly S&.ro:, - 1Cr-sin, with .cdocal slsorar sad lrtgcm cchaonnr 

SlighLi1 (rattan-cd 	 Core kr-.gtlns ar-c grnnnn-dly

U. 

	3Oic:-n:r- lCOdenncs ditfa .ca-.roeicesal l.rogr-a acn ' -ci end n-s-nc 

I

_l:: Thoonot occedenyftenu 

ROCK STREyiGTII 

Rock strength o defined by the Point Load SL-t.gth lnd:nx (1.cSO) wad refer-s to fise strength of the ned: sribetona-e an tire direction Coot, 'I 

I 	
the bidding. The test procedure is deacrib,rd by the irntcmaxiorssJ Society of Rock Medarroim (1972) 

Term 	 IS(S0) 	 Strstl1(ctIon rpcInC 

I

Tn-ar, 	
Spa.r.11or, of Sta Fuc.Llon F1net 

Extreaurdy reak 

0.03 

Vent7 wcik  

I 0.1 	 Thinly L..minathd 
Wek a 	

Lacuinatid 	 6cm, tq 20mm 
0.3 	 Vcnty thinly boddod 	 20amm to 60mm Mrtdiom sOroog 	 Thinly bc&iod 	 60mm to 0.2m 

I 	

stt 	 Thytcsii 

I 	 Mo xi bosidrad 

3 	 Very thickly bedded 	 2m Vceyarorag 

10 
Extremely rfmrsg 
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IMPORTANT INFORMATION ABOUT THIS SITE INVESTIGATION 

I
REPORT 	 APPENDIX 

Geotechnical engineering is based extensively on judgement and opinion. It is far less exact than other design disciplines. 

I 	
Geotechnical engineering reports are prepared to meet thespecific needs of specific individuais. A report prepared for a 
consulting civil engineer may not be adequate for a construction contractor or even some other consulting civil engineer. 
Unless indicated otherwise, this report was prepared expressly for the client involved and expressly for purposes indicated by 
the client or his representative. Use by any other persons for any purpose, or by the client for a different purpose, may result 

I 	in problems. No individual other than the client should apply this report for its intended purpose without seeking additional 
geotechnical advice. No person should apply this report for any purpose other than that originally contemplated without first 
conferring with this firm. 

I i . 	This Geotechnical Report is based on project-specific factors 
This geotechnical engineering report is based on a subsurface investigation which was designed for project-specification 
factors, including the nature of the structure, its size and configuration, the location of the structure on the Site and its 

I 	
orientation, the location of access roads and parking areas. Unless further geotechnical advice is obtained this geotechnical 
engineering report should not be used: 

* when the nature of the proposed structure is changed 
* when the size or configuration of the proposed structure is modified 

I

* for application to an adjacent site 

Geotechnical engineers cannot accept responsibility for problems which may develop if they are not consulted after factors 

I 	
considered in their report's development have changed. 

The Limitations of Site Investigation 
In making an assessment of a site from a limited number of boreholcs or test pits there is the possibility that variations 

I 	
may occur between test locations. Site exploration identifies specific subsurface conditions only at those points where 
samples are taken. The risk that variations will not be detected can be reduced by increasing the frequency of test locations, 
however this often does not result in any cost savings for the project. Unless otherwise specified in this report, the 
investigation programme undertaken is a professional estimate of the scope of investigation required to provide a general 

l 	

profile of the subsurface conditions. The data derived from the site investigation programme and subsequent laboratory 
testing are extrapolated across the site to form a geological model and an engineering opinon is rendered about overall 
subsurface conditions and their likely behaviour with regard to proposed development. Despite thorough investigation the 
actual conditions at the site may differ from those inferred to exist, since no subsurface exploration programme, no matter 
how comprehensive, can reveal all subsurface details and anomalies. 

The borehole logs should not be regarded as definitive statements of subsurface conditions at a particular location. They are 

I 	
in fact the subjective interpretation of trained personnel and are limited by the method of investigation. For example, 
inspection of an excavation or test pit alllows greater area of the subsurface profile to be inspected than borehole 
investigation however, such methods are limited by depth and site disturbance restrictions. In borehole investigation, the 

I 	
actual interface between materials may be more gradual or abrupt than a report indicates. 

Subsurface conditions are time dependent 
Subsurface conditions may be modified by changing natural forces or man-made influences. Because a geotechnical engineering 

' 	 report is based on conditions which existed at the time of subsurface exploration, construction decisions should not be based on 
a geotechnical engineering report whose adequacy may have been affected by time. 

Construction operations at or adjacent to the site and natural events such as floods, or groundwater fluctuations may also affect 

I 	
subsurface conditions and, thus, the continuing adequacy of a geotechnical report The geotechnical engineer should be kept 
apprised of any such events, and should be consulted to determine if additional tests are necessary. 

Avoid misinterpretation 

I A geotechnical engineer should be retained to work with other appropriate design professionals to explain relevant gcotcchiitcal 
findings and to review the adequacy of their plans and specifications relative to geotechnical issues. 

I 	
5. 	Boring logs should not be separated from the engineering report 
Final boring logs are developed by geotechnical engineers based upon their interpretation of field logs and laboratory 
evaluation of field samples. Only final boring logs customarily are included in geotechnical engineering reports. These logs 
should not under any circumstances be redrawn for inclusion in architectural or other design drawings.To minimise the 

I 	
likelihood of boring log misinterpretation, contractors should be given ready access to the complete geotechnical engineering 
report prepared or authorized for their use. Providing the best available information to contractors helps prevent costly 
construction problems. For further information on this aspect reference should be made to Guidelines for the Provision of 
Geotechnical Information in Construction Contracts" published by The Institution of Engineers Australia, National 
Headquarters, Canberra, 1987. 

6. 	Geotechnical Involvement During Construction 

I 	
During construction, excavation is frequently undertaken which exposes the actual subsurface conditions. For this reason 
geotechnical consultants should be retained through the construction stage, to identify variations if they are exposed and to 
conduct additional tests which may be required and to deal quickly with geotechnical problem as if they arise. 
REGIONAL GTS PTY.LTD. 	A.C.N. 001 671 307 



APPENDIX "C" - 	Hydrogeological Study 

I 

I 
I 
I 
I 
I 
I 
I 
II 
Ii 
I 
I 
I 
I 
I 
I 
I 
I 
L 



-. 	- 
S . 

- 	
. 	

5 	• S 

7T, 

Woodward-Clyde 



Woodward-Clyde w 
Engineenng & sciences spphed to tin enOh 5 its environment 

14 September 1994 
Project No. 3613 

P.F.Formation Pty Limited 
24 Smith Street 
EMU PLAINS NSW 2750 

Attention: Mr John Graham 

Dear John, 

Re: 	P.F.Formation, Extractive Industries 
Groundwater Studies, Lot 3, Portion 66, DP 567166 

We enclose three copies of our report on the hydrogeological effects of the proposed 
quarry on the surrounding environment. 

We have concluded that only minimal effects are likely to be created by the above 
excavations, due to a combination of low aquifer permeability, shallow penetration of the 
water table and general geomorphology of the area. 

We thank you for the opportunity to work on this project Should you have any queries, 
please, do not hesitate to contact the undersigned. 

Yours sincerely 

Fabio Carosone 
	

Frank J Mohen 
Senior Hydrogeologist 

	
\J4anager, New South Wales 

AGC Woodward-Clyde Pty Ltd (AGN 000-691-690) 
Level 6, 486 - 494 Pacific Highway, St Leonards NSW 2065 Australia 
Tel +61 (2) 436 4666 Fax +61 (2) 436 4110 
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Woodward-Clyde 

1.0 

INTRODUCTION 

I P.F. Formation has been excavating and producing various grade sands from a number of 

leases in the Maroota area. In order to plan for future requirements, the company is 

I
applying to extend sand quarrying to Lot 3, Portion 66, DP 567166 (Lot 3). The site is 

located along the Old Northern Road, Maroota (Figure 1). 

Lot 3 development is proposed in two stages. Stage 1, located in the southern part of Lot 

I 	
3 and of an estimated duration of six years, and Stage 2, located in the northern part of 

Lot 3, to follow completion of Stage 1. 

I Collin Dongés and Associates Pty Limited (Dongés), the planning consultant to 

P.F.Formation, has asked AGC Woodward-Clyde Pty Limited (Woodward-Clyde) to 

I prepare a report on behalf of P.F.Formation on the hydrogeological impacts that the 

proposed extensions to quarrying may have on the surrounding groundwater resources and 

I
its users. Woodward-Clyde has been associated in the past in the preparation of similar 

reports on previous quarrying leases in the same area. 

I 	This report presents the results of a site visit, of a search of Department of Water 

Resources records and of computer modelling of the effects of the proposed excavations. 

I 
I 
I 
I 
I 
I 
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Woodward-Clyde 

2.0 

AREA GEOLOGY 

The Maroota area is known for the production of sand, which represents a valuable 

resource to the building industry. The sand is obtained from two main sources, the 

Maroota Sand and the weathered profiles of the Hawkesbury Sandstone. The occurrence 

of the Maroota Sand has, in the past, been systematically mapped by the Department of 

Minerals and Energy of New South Wales (Etheridge, 1980) and its distribution over the 

area is well documented. Figure 1, adapted from Etheridge, shows the occurrence of the 

Maroota Sand in relation to the area under study. 

AU quarrying in these areas will occur outside the known boundaries of the Maroota Sand 

and wholly in the Hawkesbury Sandstone. 

The general stratigraphy of the area is as shown in the table below: 

TABLE 1 - STRATIGRAPHIC SEQUENCE 

AGE UNIT LITHOLOGY 

Quaternary Soils Variable 

Tertiary Unnamed Basalt 

Maroota Sand Sand, gravel, clayey san 

and clay 

Triassic Ashfield Shale Shale and laminite 

Hawkesbury Sandstone Quartzose sandstone with 

shale lenses 

A general description of the main stratigraphic units, extracted from previous Woodward-

Clyde reports (1984, 1987) is presented below. 
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I 	 Woodward-Clyde 

I 
The Maroota Sand comprises a sequence of interbedded gravels, clayey gravels, gravelly 

I sands, pebbly sands and clay which range from unconsolidated to partly consolidated. It 

unconformably overlies the Hawkesbury Sandstone. No further description is given since 

I this formation is not present in the area under investigation. 

I 	The Hawkesbury Sandstone is a quartz sandstone, generally massive, with well developed 

cross-bedding and intercalations of shale and siltstone beds. Bulk grain size is generally 

I 
in the range of fine to medium sand, but sorting is generally poor with some silt and 

pebble grains. The weathered profile, the target of the quarrying operations, can be over 

I 	
15 m deep and is represented by a soft and friable rock, ranging in colour from white to 

red-brown. Where this weathered zone is consistently above water table, it is leached to 

give rise to loose, white sandy soil, referred to as eluvial sand (Etheridge, 1980). 

I 
The southern part of Lot 3 (proposed Stage 1 development) consists of shallow soil 

I overlying weathered Hawkesbury Sandstone. The northern part of Lot 3 (Stage 2 of the 

proposed development) consists mainly of a high ridge of partially weathered Hawkesbury 

i
Sandstone. 

I 
I 
I 
I 
I 
I 
I 
I 
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I 
3.0 

I HYDROGEOLOGY 

I
The formations present in the area have dissimilar hydrogeological characteristics, which 

often result in the establishment of perched water tables in the Maroota Sand and in the 

I 	Hawkesbury Sandstone and, within the latter, between the eluvial and weathered profiles 

and the fresher sandstone. A diagrammatic representation of the overall groundwater 

regime is presented in Figure 2. 

Only the Hawkesbury Sandstone will be discussed in detail, as the Maroota Sand is absent 

I from the area under study. 

The Hawkesbury Sandstone is generally an impermeable rock, due to the degree of grain 

cementation and to the development of secondary minerals in the interpore spaces. 

Although the rock has negligible primary permeability, fracturing and jointing, where 

interconnected, provide secondary permeability and storage. 

I Where a deep weathering profile is developed in the sandstone, the resulting eluvial sand 

develops some permeability and can form a perched aquifer over the fresh sandstone. 

I Dams and large diameter wells constructed into this material can provide a source of farm 

water supplies, but generally the permeability is too low to yield significant supplies to 

I small diameter boreholes. 

I
A review of the bore records held by the Department of Water Resources is summarised 

in Table 2 and the bores locations are plotted in Figure 1. 

The records show that different water tables are intersected during drilling into the 

I 	
Hawkesbury Sandstone, due to the different degrees of fracturing and of coniming layers 

within the rockmass. However, because most bores in the Hawkesbury Sandstone are 

completed open hole, an equilibrium water table is eventually established with time, often 

I coinciding with the deeper water table intersection, due to drainage of the upper levels. 

I 
I 
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I Woodward-Clyde 

I 
The hydrogeological regime of the Hawkesbury Sandstone is then that of a generally 

I semiconfined aquifer open to direct rainfall recharge whose permeability and storage 

depend largely on the amount of jointing and fracturing and on the degree of their 

I 

I 	
Estimates of transmissivity (i.e., permeability times aquifer thickness) for the Hawkesbury 

Sandstone, calculated from the available bore records by Woodward-Clyde (AGC, 1984), 

I 	

range from 0.06 to 2.03 m2/day. Storativity is estimated to be in the order of 0.001, due 

to the secondary permeability characteristics of the aquifer. 

I Water quality in the Hawkesbury Sandstone is vab1e and, in the area around Maroota, 

is commonly suitable for general domestic purposes, even if often only marginally potable. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I
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TABLE 2 - SUMMARY OF DWR BORE RECORDS 

Bore 
No. 

EstSurface 
R.L. 

m A.H.D.* 

Total 
Depth 

m h.g. 

Static 
Water 
Level 
SWL 
m b.g 

Estimated 
SWL 

Elevation 

rn A.H.D. 

Yield 

Llsec 

Total 
Dissolved 

Solids 

mgIL 

Lithology 

15051 230 85.3 30.4 200 0.44 fresh sandstone? 

16348 215 73.1 30.4 185 0.13 NA M. Sand over 
H.Sandstone ? 

33197 127 76.2 40.2 87 0.08 NA clay, 
sandstone 

34628 212 5.4 5.4 207 0.23 NA sandstone 

91.4 41.1 171 0.13 NA sandstone 

35725 198 155.4 NA NA NA NA abandoned 

37737 137 124.6 54.8 82 0.96 2000 H.Sandstone? 

37738 150 94.4 39 111 2.53 NA H.Sandstone? 

38147 200 18.8 17 183 NA NA sandstone,soft 

38.7 29.5 161.3 NA NA sandstone,soft 

84.1 37.1 162.9 NA NA sandstone,soft 

121.9 64.9 135.1 0.687 NA sandstone,soft 

48741 223 30.0 23.2 200 0.08 NA sandy 

53898 183 31.0 6.0 177 0.5 56 H.Sandstone? 

55962 185 22.0 2.0 183 0.43 fresh H.Sandstone? 

57460 141 76 24.8 116 NA NA sand 

58504 145 15.2 3.6 141 0.38 fresh 5 lan south 

59118 208 6.0 5.0 203 0.5 NA H.Sandstone? 

59742 208 23.2 7.6 200 1.52 NA H.Sandstone? 

60147 185 46 16.8 168.2 NA 150 sandstone 

60051 215 172.2 34.2 181 1.4 fresh sandstone 

63775 198 160.1 NA NA 0.6 fresh 5 km south 
east 

71883 219 120.0 48 171 0.3 70 sandstone 

* Elevation estimated from 1:25000 topographic map contours 
NA : Not Available 
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4.0 

HYDROGEOLOGICAL IMPACT 

The effects of sandstone quarrying over the surrounding groundwater has been simulated 

with the use of the computer program FINTT 3. The program calculates the inflows into 

mine pits. The assumptions and hydrogeological parameters adopted for Lot 3, Stage 1, 

were: 

Average water table elevation = 180 m 

Hawkesbury Sandstone permeability = 0.01 miday to 0.1 mlday 

Hawkesbury Sandstone storativity = 0.001 

Excavation depths into the water table = 10 m to 15 m 

The aquifer is isotropic and homogeneous 

The quarrying operation at Stage 1 of Lot 3 reach maximum extent in 6 years 

The flows into the pits occur under a steady state constant head from the four 

sides of the pit. 

The effects of the excavations have been calculated for the fully developed depth 

and area at the end of six years. 

The model does not allow for the topographic variations surrounding the proposed Sites 

and for the water table controlling features represented by the deeply incised gullies and 

creeks, such as Coopers Creek which crosses Lot 3 at an RL around 160 m, a depth below 

the anticipated depth of the collection sump (approximately 170 m at present). These 

features when occurring below the average water table in the area represent a drain from 

the latter and a barrier to the extension of the effects from the excavations towards 

surrounding bores. In these circumstances, the results of the modelling are overestimating 

the real hydrogeological impacts of the proposed quarries. 

Stage 2 on Lot 3 has not been modelled as this is expected to occur not before six years. 

4.1 	HYDROGEOLOGICAL EFFECTS FROM LOT 3 

The closest bores to Stage 1 of Lot 3 are the same bores as above, i.e.: 

no. 55962, approximately 700 m south of the nearest side of the excavation, with 

a water table elevation of around 183 m. 

3613\R002-A.WP5\12 SEP 1994FC:j1 	 4 - 1 
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Woodward-Cyde 

no. 38147, approximately 800 m southwest from the nearest corner of the 

excavation, with a water table elevation of around 181 m 

no. 60051, approximately 880 m southwest from the nearest corner of the 

excavation, with a water table elevation between 135 and 170 m. 

Within the range of permeability values used, the minimum and maximum interference 

drawdowns at the above bores have been estimated as shown in the table below: 

TABLE 3 - DISTANCE-DRAWDOWN EFFECTS - LOT 3 

Bore 55962 	Bore 38147 	Bore 60051 

Distance 	radius = 700 m 	radius = 800 m 	radius = 880 m 

Minimum drawdown 	0.14 m 	 001 m 	 0 

Maximum drawdown 	0.53 m 	 0.36 m 	 0.35 m 

The same comments given above with regards to the assumptions used in the model and 

to rainfall recharge are equally applicable for Lot 3. The presence of Coopers Creek at the 

northern boundary of Stage 1, at an elevation lower than the excavation sump, precludes 

any impacts on the bores to the north of the Site. Bore 35725 is reported as abandoned. 

The maximum flow into the fully developed pit for a water table drawdown of 1 m has 

been estimated at 2.4 m3/day. Higher rates could be expected for a fully dewatered pit 

excavated 15 m below the water table. 

Rainfall recharge to the aquifer and directly to the excavation has not been evaluated 

because the exact pattern of drainage and catchment sizes is not known at this stage. 

However, the nett effect of rainfall recharge would be to reduce the impact on the 

drawdown caused by the excavations. 
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I 
5.0 

I
CONCLUSIONS 

I
P.F. Formation proposes the excavation of pits into the weathered profile of the 

Hawkesbury Sandstone in Lot 3 for the purpose of sand production. These pits are 

planned to be carried below water table, with sumps to collect drainage and to allow 

settlement of fines during the close circuit cycle of water usage at the sites. 

The potential impacts of these excavations on the existing water table conditions and on 

I 

	

	
local groundwater users has been evaluated with the assistance of a computer program, 

FINIIT 3, used to calculate inflows into mine pits. 

It is concluded that the impact on nearby bores at the end of six years of quarrying is 

negligible and, possibly, not discernible from other seasonal effects. Quarrying will occur 

I mainly on high ground defined by deeply incised gullies and creeks, which act as controls 

on the water table of the area and limit the impact of the excavations. 

I 

I 

I 

I 

I 

I 

I 

I] 
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EXECUTIVE SUMMARY 

This report provides a noise impact assessment for an operation which involves the 
extraction, processing and transport of sand from Lot 3 DP5671666 to a central 
processing plant on Portion 198, off Old Northern Road, Maroota. 

The extraction areas will be an extension of two existing sand extraction sites which 
have involved the mining of sand and the rehabilitation of this land into market 
gardens. A review of the current sand extraction areas immediately north of this site 
show that the land, once extracted, has been rehabilitated into productive agricultural 

land - market gardens. 

The writer was involved with the original noise impact assessment report for the 
current sand extraction operations. There were a minimal number of residences which 
wouldbe genuinely affected by noise emissions due to the use of extraction cells 

which initially limited the volume of material extracted in any one area. 

The proposed extraction operations would extend the existing operations to the south. 

Toassess any adverse acoustic impacts, continuous noise data logging has been 
conducted over a period of several days to establish acceptable operational noise 

levels at nearest residences.. 

I 
I 	

The haulage of the sand presents two possibilities. 

+ 	Part processing of the sand at the extraction site and haulage direct to market 
as well as haulage using highway delivery trucks to a central processing plant 

I for more detailed processing, ie washing and blending. 

I 	
This option, therefore, requires the use of 16-20 tonne trucks to haul the sand 
along Old Northern Road and then to take one of three routes: 

delivery into the Sydney metropolitan area using Old Northern Road; 

I
. 	delivery along Old Northern Road and Wisemans Ferry Road; 

delivery to the central processing area using Old Northern Road and 
then an internal haul road that currently exists in Portions 117, 196 

I
and 198. 

This option requires 75 loaded vehicles per day. 

I 



+ 	The second option makes use of 40 tonne dump trucks to haul the sand using 
a haul road that does not run along public roadways but would cross Old 

I 	
Northern Road at one point. A lesser number of vehicles would be required - 
40 Euclid dumpers compared to 75 trucks. The Euclids are more suited to this 
task. The delivery of finished product would then use the two existing delivery 

I
routes as currently used, ie Old Northern Road and Wiseman's Ferry Road. 

I 	The advantages and disadvantages of these two Options are discussed in this report. 
The report provides an assessment of noise impact based on the procedures 

established by the EPA. 

I 
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R T Benbow 

Principal Consultant 
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1 	1.0 INTRODUCTION 

I 
The operation of a site for sand extraction requires a noise impact assessment that 

I
determines the potential for noise annoyance to nearest residences by applying 
acoustic criteria of the Environment Protection Authority (EPA). 

I 
A sand extraction site is a scheduled premises under the Noise Control Act if the 

I 	site area exceeds 20,000 square metres. Following development approval a 
pollution control application to the EPA is required. This report has, therefore, been 
prepared to the standards required by the EPA. The noise impact assessment is 

I 	conducted by establishing the background noise levels at the nearest residences 
not involved with the sand extraction operations. The noise level from the sand 
extraction operations are permitted to exceed the background levels by up to 

1 	5 dB(A) and if exceedance of this allowance is predicted, then additional noise 
control measures are required. Annoyance is prevented by limiting the exceedance 
to 5 dB(A) above background. 

I 	The report discusses the relevant EPA acoustic criteria in the following section of 
the report. 

I 
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2.0 ACOUSTIC CRITERIA 

I 
I The noise emissions from the proposed site will be required to satisfy specific EPA 

acoustic criteria. The site is a scheduled premises under the Noise Control Act. 

I 
I 

2.1 	EPA Assessment Criteria 

I 
The Environment Protection Authority noise criteria applied to the site's operations 
are: 

I 
2.1.1 	Maintain a maximum noise level within 5 dB(A) of the measured 

background level. 	The background level is obtained by measuring I the existing noise level without the site operating, eg. prior to start up 
of the plant or during maintenance days. 

I If the measured background is 40 dB(A) the maximum permitted 
noise level is 45 dB(A). 	If the noise from the site has annoying 

I characteristics, then 	a 	5 	dB(A) 	penalty 	is 	applied 	reducing 	the 
maximum permitted ievel to the background. 

I 
2.1.2 	A range of noise levels is applied based on the predominant land use 

I within the vicinity of the site. 

Two sets of noise levels are used, 	one for daytime, 	7.00 am - 

1 10.00 pm and the other for night-time 10.00 pm -7.00 am. 

I 
1 
1 

2 

I 
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Table - 	Land Use Acceptable Noise Levels 

Predominant Land Use Noise Levels 
Daytime 	Night-Time 

Residential areas 40-50 dB(A) 	35-40 dB(A) 

Residential areas on a busy road or near an 50-55 dB(A) 	40-45 dB(A) 
industrial area. 	This area also includes 
church, hospital and school. 

Passive recreational area 40-50 dB(A) 	40-50 dB(A) 

The range of acceptable noise levels are: 

Daytime 	 40 - 50 dB(A) 
Night-time 	35 - 40 dB(A) 

The objective for the operation of the site should be in line with maintaining 
residential noise levels within an acceptable daytime level of 45 dB(A) and night-
time of 35 dB(A). 

The measured background levels and the above criteria will be used to determine 
appropriate design objectives for the project. 

Traffic Noise Criteria 

LA10 18 hour (6.00 am - midnight) 	planning level 60 dB(A) 

t-aeq 24 hour 	 planning level 55 dB(A) 

The '-aeq  planning level of 55 dB(A) would be applied to determining the 
acoustic impact of using the Old Northern Road compared to an "across 
country" route. 

The acoustic impact of dump trucks should also be assessed for their 
influence on the LA90  + 5 dB(A) criterion. 

3 
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3.0 COMMUNITY NOISE LEVELS 

Community noise levels have been measured at several community areas within 

the vicinity of the site. 

The noise levels were measured during the day. A statistical noise level analyser 
was used to conduct the measurements. The instruments used were ARL data 
loggers set to record the noise levels for 15 minute periods. The instrument set was 
calibrated prior to monitoring. A wind sock was placed over the microphone. 

Weather conditions during the measurement periods were satisfactory. 

The results of the measurement are presented in the following sets of tables. The 
noise descriptors of most relevance are the LA  and LAb levels. 	These 

measurement descriptors are briefly explained below. 

L A90 

The LA€,  is the level of noise exceeded for 90% of the sample time 
and represents the average of the minimum level of noise 

experienced during the measurement period. 

LAO 

The LAIII  is the level of noise exceeded for bob  of the sample time 
and represents the average of the maximum level of noise 
experienced during the measurement period. 

Similarly the [Al  is the average of the peaks of noise that are experienced. 

The 1—Aeq  is the equivalent continuous level of noise and is a single number that is 
equivalent to the amount of noise energy that exists. The LAeq  is determined by 

integrating the level of noise with respect to time. 

ri 



TABLE I 	: COMMUNITY NOISE LEVELS dB(A) 
Date of Measurement: 7 October - 12 October, 1994 

Location Date Time Minimum Repeated Average LACq  

Minimum 
LA9O LA9O 

LA9O  

A 	i Friday 600am - 700am 36 37 37 44.8 

7.10.94 700am - 800pm 36.5 40 45 51.8 

Saturday 600am - 700am 35:5 35.5 37 48.5 

8.10 94 700am - 400pm 34.5 36 44 50.2 

Monday 600am - 700am 33 35 34.5 46.8 

10.10.94 700am -600pm 33.5 33.5 36 44.8 

Tuesday 600am - 700am 35.5 48.5 

11.10.94 700am - 600pm 33.5 33 38.6 46.9 

Wednesday 600am - 700am 30.5 31 31.4 43.8 

12.10.94 700am - 600pm 30.5 30.5 1 	34.4 44.3 

I 

The background noise levels were measured at the following four locations over a 

I 	period of several days through the use of noise data loggers. These locations are 
shown on Diagram 1. Other residences are more distant and do not need to have 

I 	
background noise readings taken. These residences are adjacent to the Old 
Northern Road and would be more affected by traffic generated noise when 
compared to the residences that were measured. 

I 
The results of the data loggers are also presented in a set of graphs. These graphs 

I 	are presented for the noise descriptors LA90,  LAin, LAI and 1-Aeq The graphs show 

the occasions when the minimum repeated values of LA90 occur. 

The results have also been tabulated to present the minimum and average LA90  

levels during the 6.00 am - 6.00 pm Monday-Friday and 7.00 am - 4.00 pm 

I 	Saturday for Location A. For the other locations only the minimum repeated LA90 
level from the whole measurement period is presented as this value is used to set 
the design objective for that location - refer to Table 2. 

I 	
The minimum repeated LA90 levels are used to determine the acoustic design 
objectives for the proposed extraction and processing operations. 	The 

I

measurement locations and the acoustic design objectives are explained below. 

i ........... . .• 
	,. 	. 	
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The average Laeq  values are presented in Table 3 for each measurement location. 

Location A 

Lot 1 Old Telegraph Road, Maroota. There are two residences within close 
proximity, these residences are on the eastern side of Old Northern Road and 
south of the proposed extraction area. There is no direct line of sight to the 
extraction areas. The proposed — across country — haul route would be 
separated by 100 metres from the residences. As this haul route would be 
constructed using a two vehicle wide trench considerable reduction of noise 
nuisance would be effected by the berms formed on both sides of the road. 

Acoustic design objective 	35.5 dB(A) 	600am - 700am 
700am - 600pm 

(A) 

Location Measurement Time Minimum Repeated 
Period  LA90  Levels 

B 14.10.94 - 18.10.94 600am - 700am 32.5 
7.00am - 600pm 31 

C 7.10.94 - 12.10.94 6.00am - 700am 32.5 
7.00am - 6.00pm 32.5 

D 7.10.94 - 12.10.94 6.00am - 700am 31.5 
700am - 600pm — 	32 

Location B 

Lot 1A Garah, Old Northern Road, Maroota. Western side of this road with partial 
line of sight to the proposed extraction area. This residence is near a group of 
residences and the haulage of sand using product delivery trucks would pass by 
these residences if Old Northern Road is used as the haul route. The alternate 
haul route — across country — would be separated by approximately 380 metres 
from these residences. 

Sand extraction and processing 

Acoustic design objective 	35 dB(A) 	 600am - 700am 
700am - 600pm 
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I
Location C 

Off Old Telegraph Road, furthermost residence south of the proposed extraction 

I 	area. This residence is remote from the proposed site. Separation distance to 
across country haul route - 600 m. 

I Acoustic design objective 	37.5 dB(A) 	600am - 700am 

I Location D4 

I 	
Off Old Northern Road, Simpson residence, nearest residence to the proposed site 
- Lot 2, DP510812. The residence is located at a reduced RL to Old Northern 
Road and will have direct line of sight over the extraction areas. The land form 

I 	provides shielding visually to the extraction faces which will be on the eastern side 
of the slope. The across country haul route would pass within 230 metres of this 
residence and the "below ground' construction of the haul route would be required 

I to protect the resident's acoustic amenity. The noise impact assessment will need 
to concentrate on the control of noise emissions at this nearest residence. As the 
entrance to the property was locked, a noise data logger was placed on an adjacent 

I 	property in line with the 'Simpson' residence at a location which would be equivalent 
in terms of ambient noise levels. 

I Acoustic design objective 	36.5 dB(A) 	600am - 700am 
37.0 dB(A) 	700am - 600pm 

I 
I 
I 
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4.0 DESCRIPTION OF SITE AND PROCESSES 

The site, Lot 3 DP 567166, is located to the east of Old Northern Road and 
immediately south of an existing sand extraction operation at the Travarto/Camillari 
properties. The site is gently undulating and would be extracted in two areas as 
shown on the diagrams in the EIS and produced as Diagrams 2 and 3 in this report. 
The site has access to Old Northern Road using a corridor of land bordering Lot 2 

(south) and Portion 63 (north) - refer to Diagram 2 which also shows the two 
extraction areas - first stage and later extraction stages. Diagram 3 shows the 
topography of the site and the location of the nearest residence - location D. This 
residence, at an approximate RL of 200 is visually and acoustically shielded by the 
landform being flat for approximately 200 m and then sloping gradually to the east 
to RL 150. Extraction would take place across the RL 180-RL 190/1 95 contours. 
The extraction faces would involve forming north-south working faces which would 
be to a depth of 12 m and then extending to 20 m in depth. The extraction 
equipment would, therefore, be operating initially behind a natural landform and as 
extraction proceeds behind increasingly deep working faces such that the operation 
would not be visible until it reached the final stage at the eastern end of the Stage 1 
extraction area. 

The overburden would initially be removed by a bulldozer ripping and pushing the 
overburden which would be stored for rehabilitation (topsoil for market gardening). 
This initial operation would be audible at the nearest residence (location D) for a 
period of 2-4 weeks. 

Extraction would be carried out using a CAT 966F front end loader (FEL). This 
machine would remove the sand and place it either onto a stockpile or directly into 
a haul truck. Initially haul trucks would be of 16-20 tonne capacity product delivery 
trucks, (ie registered). In the longer term, the intention is to reduce the number of 
truck movements in this area of Old Northern Road by using Euclid 40 tonne 
dumpers travelling along an across country haul route. 

There may be the use of a sand processing plant at this site for primary screening 
and blending. The bulk of the sand is expected to be transported to a central 
processing plant located on Portion 198 - west of Old Northern Road at the 
administration and maintenance facilities already established. The processing plant 
would be placed at a lower RL such that at least 5 m height of acoustic shielding is 
achieved in the direction of Location D - using earth berm and depth of extraction to 
achieve the 5 m height of shielding. 

[•J 
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I
A second stage of extraction would take place on the northern half of the site 
extending from RL 160 up to RL 220/240. The details on the proposed method of 
extraction have as yet not been finalised and it is expected that the cell technique 

I 	

would continue to be exploited to provide maximum acoustic shielding. Extraction 
of sand from this second area is not expected for several years. Depth of extraction 
would be expected to exceed 12 metres and, therefore, substantial acoustic 

I shielding would be provided by the working faces. 

As the nearest residence is elevated to the majority of this second extraction area, 
a berm would need to be established on the western side of the extraction area and 

I 

	

	

extraction commence in a cell running south-north adjacent to the cell wall. 
Alternately extraction could commence on the northern side of the extraction area 
and progress towards the west. There is a significant topographical feature 

I 

	

	

between this part of the extraction area and the nearest residence. From our 
previous experience using the cell technique, significant noise reduction is achieved 
such that residents are not annoyed. During the initial stage of forming the berm 

I 

	

	

and making the first depths of cut, the equipment is on the surface unshielded. 
During this initial 2-4 week period it is recommended that public consultation with 
the affected resident takes place. 

I 
Gradual rehabilitation of the land will take place and market gardening commence. 

I The agricultural equipment, including diesel powered water pumps, is 
independently operated and is not a part of the noise generated by the sand 

I 

	

	

extraction. Agricultural pursuits are not a scheduled premises under the Noise 
Control Act. 

I 
I 
I 

ILI 
I 
I 
I 
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4.1 	Times of Qperation 

The following times of operation are considered necessary for the financial viability 
of the sand extraction industry: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 

Monday-Friday 

Removal of sand 6.00am-6.00pm 
Processing of sand 6.00am-6.00pm 
Transport of sand: 

- public roadway 6.00am-6.00pm 
- across country haul route 6.00am-8.00pm 

Product deliveries: 
- current trucks 7.00am-6.00pm 
- acoustically treated trucks, 6.00am-10.00pm 

to be based on a separate 
noise impact assessment 

4.2 	Truck Rquts 

10 

The delivery of finished product would take place using the transport routes 
currently in use, ie Old Northern Road and Wiseman's Ferry Road. Current hours 
of operation would continue, in the future acoustically treated trucks would be 
investigated so that an increase in transport hours could be evaluated. 

iuiciy 

7.00am-4.00prn 
7.00 a m-4 .00 pm 

7.00am-4.00pm 
7.00 a m-4.00 pm 

7.00am-1 .00pm 
7.00am-4.00pm 



4.3 	Traffic Noise Levels 

As Old Northern Road is subjected to light traffic flow, the 1-ieq  traffic noise criterion 

is considered to be of most relevance. 

The existing levels of Laeq  are presented in the following table. The current EPA 

planning criterion level is 55 dB(A). 

I 	 TABLE 3; 	 Existing Traffic Noise Level 	 . 	 I 

Time Period 
600am - 700am 

Location 700am - 6.00pm 7.00arn-4.00prn  Mon- Fri Sat 
A Average 46 48.5 47 50.2 

Range 43.8-48.5 - 44.3-51.8 - 

B Average 44.5 43.6 46 45.3 

Range 43.6-45.6 - 42.2 - 50.4 - 

C Average 41.7 45.4 44.4 48.8 

Range 40-43.5 - 39.851.4 - 

D Average 43 44.1 47.2 52.9 

Range 1 	40.3 - 44.6 1 	- 43.4 - 54 - 

4.4Eajprnent Noise Levels 

Equipment noise levels have been obtained by measuring the level of noise 
generated during typical production conditions at the adjacent sand mining 

operations. 

11 



I
There would be four phases to the sand extraction- 

Ripping of overburden and forming a noise control berm. 

I
Equipment type - CAT D10 bulldozer or equivalent. 

Extracting sand. 
Equipment type - CAT 966F FEL or equivalent. 

Haul truck - either a registered 16-20 tonne rigid axle truck or a 40 tonne 

I Euclid dumper. These trucks would use one of two routes. 

Registered trucks travel along an internal haul route from the extraction 

I
area and along the narrow western extension of this lot to Old Northern 
Road, thence to the intersection of an internal haul route with 
Wiseman's Ferry Road and into the area where the processing plant 

I
would be located. 

I 
7:::> 	Euclid haul trucks would not use the public roadway system and would 

travel south along a haul road built with berms on either side to shield 
the movements of the trucks from view, reduce noise emissions and 

I 

	

	reduce the exposure of the road surface to wind. The haul route would 
continue to follow an across country route crossing Old Telegraph Road 
and Old Northern Road. The use of the Euclid dumpers reduces the 

I 	use of public roadways during daytime and reduces the number of truck 
movements. Clearly there are environmental advantages especially as 
a fire trail has already been roughly constructed which would serve as a 

I
starting point for the construction of the across country haul route. 

Processing plants - a basic processing plant to enable dry screening of sand 

I
would be used at times at the extraction area. Although a central processing 
plant with washing facilities would be used, a smaller screening plant has 

I 

	

	
provided considerable advantages to the sand mining operations on the 
adjacent lot. 

Equipment noise levels are listed below: 

I 	CAT D10 bulldozer - CAT D10 	 80-86 dB(A) at 7 m 
Front end loader - CAT 966F 	 80-85 dB(A) at 7 m 
Registered delivery truck 	 80-83 dB(A) at 7 rn 

I
Euclid dumper - 40 tonne travelling loaded 	 76 dB(A) at 26 m 
Dry screening plant 	 86 dB(A) at 7 m 

I
* Distance used due to restricted access at measurement site. 

The maximum levels of noise are used in the calculations. 

I
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1 	5.0 PREDICTED NOISE LEVELS 

Ii 
I 	The operational noise levels have been predicted for the various stages of 

operation at each of the two extraction areas and also for the use of the two haul 

routes. 

I 
I 	

The predicted noise levels have been calculated on the following basis: 

Use of our version of CONCAWE computer model which has been calibrated for 

I

a number of quarry sites. 

6 dB(A) attenuation for each doubling of distance and with excess attenuation at 

I 	
higher frequencies over distances greater than 100 m due to atmospheric 

absorption. 

I
. 	Acoustic shielding provided by the following factors: 

* 	Earth berm along the western boundary of the stage 1 extraction area, 

I
berm height variable between 2-3 m. 

* 	Extraction from behind a 5 m high face which would extend to a depth 

I of 12 metres. 

I 	
* 	Initial use of extraction cells to maintain effective acoustic shielding until 

the depth of the extraction provides sufficient shielding over the surface 
area of the sand deposit being extracted. 

I * 	Earth berm adjacent to the haul route of 2-3 m height. 

I
• 	Propagation of noise emissions over soft ground cover. 

I
. 	Meteorological conditions consisting of: 

* 	wind towards residence of 3 m/sec; 
* 	high relative humidity and moderate air temperature; 

I * 	stability class D; 

providing neutral to slightly adverse conditions. 

I 
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Sequence of operations include the use of the bulldozer only and during 
the FEL, haul truck and processing plant. 

I

extraction 

Separation distances (metres) based on CMA maps: 

I LQATION STAGE 1 AREA 	FINAL SJAciE.s 	ACRSS COUNTRY 
HAUL ROUTE 

650-900 	 950-1350 100 

I

A 
B 	 550-800 	 900-1300 380 

C 	 1050-1250 	1250-1450 600 

D 	 260 - 600 	 500 - 950 230 

5.1 	Predicted Levels of Noise 

I The following levels of noise have been predicted from operations at the extraction 
area. 	Haulage generated noise levels are discussed separately. 

I Location A 	5ia,ge 1 Area, 

I 
Initial removal of overburden and forming berm. 
Time period 2-4 weeks. 
EPA allows excess of 20 dB(A) over the background during this 	initial 4 week ' construction period. 
Extraction of sand using FEL: 

= 	upper level of sand deposit; 41 dB(A) 

I = 	behind 5 m face; 32 dB(A) 
= 	as face depth increases past 8 m. <30 dB(A) 

Processing plant located behind berm and depth 

I of extraction providing combined height of acoustic 
shielding of 5 m. 31 dB(A) 

I Final Area 
Removal of overburden. 
Extraction of sand using FEL- 

I =:> 	upper level; 36 dB(A) 
behind 5 m face; 28 dB(A) 
at base of sand deposit behind 2-3 m high berm 30 dB(A) I Processing plant located behind 5 m high acoustic shielding. 31 dB(A) 

I
Combined noise levels 	- 	Stage 1 area 34.5 dB(A) 

- 	Final area 33.5 dB(A) 
design objective 35.5 dB(A) 

I

Acoustic 

Comment: 	Complies. 

I 14 
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Location B Stage 1 Area 

Initial removal of overburden and forming berms - time period 2-4 weeks. 
Extraction of sand using EEL: 

upper level of sand deposit; 	 42 dB(A) 

= 	behind 5 m face; 	 31 dB(A) 

= 	as face depth increases past 8 m. 	 <30 dB(A) 

Processing plant located behind 5 m high acoustic shielding. 	33 dB(A) 

Final Area 
Removal of overburden. 
Extraction of sand using EEL: 

' 	upper level of sand deposit; 	 36 dB(A) 

=> 	behind 5 m face; 	 28 dB(A) 

=> 	at base of sand deposit behind 5 m high 
acoustic shielding. 	 30 dB(A) 

Combined noise levels 	- 	Stage 1 area 	 35.1 dB(A) 
- 	Final area 	 33.5 dB(A) 

Acoustic design objective 	 36 dB(A) 

Comment: complies. 

Location C Stage1_Area  

Initial removal of overburden and forming berms - time period 2-4 weeks. 
Extraction of sand using EEL: 

= 	upper level of sand deposit; 	 37 dB(A) 

= 	behind 5 m face; 	 <30 dB(A) 

as face depth increases past 8 m. 	 <30 dB(A) 

Processing plant located behind 5 m high acoustic shielding 	< 30 dB(A) 

Final Area 
Removal of overburden. 
Extraction of sand using EEL: 

= 	upper level of sand deposit; 36 dB(A) 

= 	behind 5 m face; <30 dB(A) 

= 	at base of sand deposit behind 5 m high 
acoustic shielding. < 30 dB(A) 

Combined noise levels 	- 	Stage 1 area 33 dB(A) 
- 	Final area 33 dB(A) 

Acoustic design objective 37.5 dB(A) 

Comment: 	complies with criteria. 

15 
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Location D Stage 1 Area 

Initial removal of overburden and forming berms - time period 2-4 weeks. 
Extraction of sand using EEL: 

=> 	upper level of sand deposit; 	 51 dB(A) 

=' 	behind 5 m face; 	 32 dB(A) 

as face depth increases past 8 m. 	 <30 dB(A) 

Processing plant located behind 5 m high acoustic shielding 	35 dB(A) 

Rnal Area 
Removal of overburden. 
Extraction of sand using EEL: 

=> 	upper level of sand deposit; 	 44 dB(A) 

=> 	behind 5 m face; 	 33 dB(A) 

at base of sand deposit behind 5 m 
acoustic shielding 	 < 30 dB(A) 

Combined noise level 	- 	Stage 1 area 	 35 dB(A) 

- 	Einal area 	 33 dB(A) 

Acoustic design objective 	 36.5 dB(A) 

Comment: 	complies with acoustic criteria except at initial period of forming berm 

and commencing extraction. 

The noise impact assessment has not been extended to further residences as 
compliance has been achieved at those evaluated which are similar to all other 

residential areas. 	Residences on the Travarto and Camillari properties are 
associated with sand mining. There are further residences to the north of these 
properties along Old Northern Road and others on the western side of this road. 
These residences are either more distant or also have additional acoustic shielding 
and, therefore, would have noise levels lower than those predicted. 

Haulage Route 

There are two haulage routes proposed: 

- Initially registered 16-20 tonne trucks would use Old Northern Road during 
daytime hours. The passage of these trucks is controlled by the RTA and need to 
satisfy EPA traffic noise criteria of an LA10  18 hours of 60 dB(A) and an LAeq  24 

hours of 55 dB(A). As the number of truck movements would be 75 laden and the 
same number unladen (le. 150) over a 12 hour period, the average of 12.5 vehicle 
movements per hour or on average one every 5 minutes would not exceed the 
traffic noise criteria. 

I 
L 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



would enable 40 tonne dump trucks to be used and, therefore, the total number of 
truck movements would be reduced to 76 or on average 1 every 9.5 minutes. As 
these trucks would be off the public road system, many residents would consider 
this to be an advantage. 

could be constructed at a reduced RL level so that berms are The haul route 
formed in the direction towards nearest residences. 	Typical maximum noise 

levels expected at the nearest residences have been estimated based on the use 

of Euclid dump trucks. 

Location 	A 34 dB(A) using 5 m depth cut and berm for acoustic shielding 

B <30 dB(A) using 3 m depth cut and berm for acoustic shielding I 	C <30 dB(A) using 3 m depth cut and berm for acoustic shielding 

D <30 dB(A) using 4 m depth cut and berm for acoustic shielding 

I 
1 	Further detailed evaluation of the use of the haul route may prove warranted, the 

use of an across country route is considered to have numerous environmental 

I 	
benefits and should be investigated in more detail with a detailed acoustical 

assessment desirable. 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
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6.0 STATEMENT OF IMPACT 

The sand mining industry in this area has been able to operate by using specific 
measures to reduce noise nuisance and enable rehabilitation of land back to viable 

market gardens. 

The proposed extraction of two deposits of sand would also be able to satisfy 

acceptable acoustic criteria. Long term community noise monitoring has taken 

place and the results used to detArmine acoustic design objectives to protect the 

amenity of nearest residents. 

The assessment that has been undertaken has found that the use of earth berms 
and extraction taking place from behind working faces would provide sufficient 

noise control. The mobile equipment in use generates low noise levels and is free 

of tonal or other annoying characteristics. Frequently other agricultural equipment 
and diesel powered irrigation pumps are audible such that the sand extraction 

operations are not of a sufficiently different noise character to be intrusive. 

Further noise control measures are not considered warranted. 

R T Benbow 

Principal Consultant 

I 
I 
I 
I 
I 
I 
I 
I 
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I • Introduction and Recommendations 

During July and August 1994 a flora survey was undertaken for the 

I 

	

	proposed sand extraction site at Lot 3 DP 567166 (the site"), The aims of 
the survey are as follows: 

I a determine whether significant flora, in terms of vegetation communities 
or,  plant species, occurs on the site 

I 	. assess the likely effect of the proposed development on flora at local, 
regional and state-wide scales, and 
suggest appropriate ameliorative strategies. 

The main findings of the flora survey are as follows: 

Four,  vegetation communities occur on the site. These are Open Forest, 

I 	Woodland, Wetland and Open Scrub. There is also an area in the south- 
I 	 west corner of the site that has been cleared for market gardening. 

A total of 159 plant species were recorded on the site comprising 11 
ferris and 148 species of flowering plants, 12 of which were introduced 
(Appendix A). 

One of these species, Tetr?tt1eca c/an J/2S is listed as vulnierable on 
the national database of rre and threatened species (Briggs; and Leigh 
1988). It is common throughout the woodland of the site. Substantial 
numbers of the plant will be conserved in those areas of woodland left 
u n mined. 

The development will result in the loss of about 1 Oha of woodland and 
2.5ha of scrub. it is unlikely to significantly affect the status of either 
vegetation communities or,  plant species at either,  regional or,  state-wide 
levels. 

2. Description of the Site and Proposed Development 

The site occurs in the upper catchmerit of Loopers Creek, east of the Old 
Northern Road, Maroota It is surrounded by privately owned bushlarid to the 
north and south, Marramarra Nationial Park to the east and market gardens 
and existing sand mines to the west. 

I 
I 
I 
I 
I 
I 
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I 

Slope steepness varies from moderate in the proposed extraction areas to 
steep in the environment protection zones and the ridge-slope in the north 
of the site. The site is drained by two non-permanent streams which flow 
into Coopers Creek. There are a iso a few smaller,  ephemeral watencourses. 

I 
I 
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I 	The pr'oposal involves the extraction of sand from two areas on the site. 
I 	Staqe I will cover an area of 5.25ha and take place over six years. Stage 2 

covers 10.5ha and will take twelve years. The total area earmarked for 

I 	extraction is 1 5.75ha. 	After' rniriiriq ceases the land will he rehabilitated 
for aqr'icultur'al use. 

I 
Methodology 

The veqetation communities on the site were described based on the 
dominant tree species and the height and cover of the tree layer (follow inq 
Specht, 1970). The site was surveyed for plant species by thorouqh 
walking transects and those not readily identified in the field were 
collected for' identification using standard texts. Checks were made 
against standard reference texts (Briggs & Leigh, 1 988) for, any rare and 
vulnerable species. 

The degree of disturbance to native vegetationi was noted with particular 
attenti on qiven to introduced plants. 

Vegetation Communities 

The four veqetatiori commuraties found on the site are discussed below. 
Their distribution on the site and environs is illustrated in the fauna 
Impact Statement which also accompanies the [IS. 

4. 1 Open Forest 

This vegetation community occurs in the two gullies which comprise the 
environiment protection zones. No miriinq will take place in this community. 
Extraction will be setback 80m from the southern gully and 50m from the 
northern gully. 

The tree layer' is dominated by Sydniey Peppermint (Euca/ytusir'/t and 
Smooth-barked Apple (Anqo olw (,-os&Mj up to 25m with some Turpentine 
(Svnca,'o/a716?mullfel-d in the lower parts of the southern gully. 

Prior to the fires of January, 1 99z1 there would have been a thick small 
tr'ee/tali shrub layer of Finger, Hakea (/kea /acty/o/des, Saw Banksia 
( 	oorl-~Wdl and F o r e s t Oak (A//ocasijriria tori/osa. This remains in 
parts of the southern gully but lost in the nor'therri gully. 

[he qrouridcover of the southern gully is dominated by ferns such as 
Um bre 11 a F em (Stictierus /7ate//tus, Ra 1 n bow F em (C/octiaeria iiit and 
(3r'istle Fern ( 8/ectiriurn c8r't//aq/r,eu,cr, as well as Swor'd Sedqe ( 6'stiui/9 
aser in wet areas and Grass Tree (Xntt,orit1oe? -irtiore on the drier 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
LIII 

I 
I 



I 

1 	 3 
slopes. in the northern gully (3ymea Lily (tor'intties e.A"cel,5d and the 

I 	orchid Lady's Finqers (6/!eriic,,*Iton~nA dominate the post-fire forest 
floor. 

42 Woodland 

I This community occur's on the south facinq slope. The larer of the two 
areas earmarked for sand extraction is restricted to this community. 

I The canopy species are 8-20m tall with foliaqe cover of 10-25%. A variety 
of species occur in this layer. 	In the western section Scribbly Gum 
(Euca/J/tus 	rnastem is dominant whereas further east Narrow-leaved 
Apple ( 4nqotioraakeri b e c o m e s more common. Other species present are 
Sandstone Stringybark (h/ca,,otus o//onça, Yellow Bloodwood (Euca7otus 
eArn/Ic, Red Bloodwood ([7urr///fer, Grey Gum (Cur;ct.it), Syney 
Peppermint and Smooth-barked Apple. Some large Saw Banksia also occur, 

I The fire has removed much of the shrub layer though there are many 
regeneratinq Banksias (5inksi o/riu/os and 	o/(.v7q//1//) and Boronias 

I 	
(B,oiñriatand 8/ed/fo/i. 	The groundcover is also dominated by fire 
regenerators such as the sedges, Pt//ot/?r'/' Jeust and Cv7ttioctiaeta 
cliaii c'i Brown s Love Grass (Erarostis zr'owni and the sundew, /7rora 

I 
Within this community there are areas where drainage appears to be 

I restricted. This has resulted in small hanging swamps developing. Such 
areas are have few eucalypts and are dominated by Pt/lot/irA' 1eot 
Spreading Rope-rush (I ood/icyiiamit,us, sundews ( r'osc'ra s,z and 

I 	ot/ong/fo/ii 

43 Wetland 

A small wetland occurs around and behind the dam which has beer) built at 

the 
head of the southern qul ly. The vegetation here is dominated by 

Cumbungi ( 7vptia orii)ta//s with some aquatic plants in inundated areas 
and Paspalum ( Paspa/urn cJ//atatui, Whiskey Grass (ArIc/ro,00c7on v/t71t1/cus 
and Red-stemmed Wattle (Acac/irutiid around the edges. 

I 	This wetland would serve to lessen the impacts of sediments and nutrients 
originating from cultivated and disturbed areas on down-stream 

I
communities, 

44 Open Scrub 

I The smaller area of extraction is proposed for this community. About 2.5ha 
of this community will be removed for extraction. It occurs on a gentle 

I 



I 

I 
4 

I 	 slope with many exposed rocks and shallow soil. I t is dominated by Dwarr 
Apple (Angop/?ora iip/o and Paperbark Tea-tree (Le,otosper/770rn 
trinerv/u/77 to 2rn. The burnt remains of Conesticks (Petropti//eu/c,// 

I are also a feature. There is a groundcover of Pt//otr/x' deust Lomarnira 
ç'/auca and other herbs. As there are a number of Scribbly Gum saplings it 
may develop into a low woodland if left undisturbed. 

5 Plant Species 

A total of 159 plant species were identified on the site, including 12 of the 
more common introduced species. The native species consisted of 11 
species of fern and 136 species of flowering plants (Appendix A). This 
high plant diversity is typical of sandstone vegetation communities in the 
Sydney reqion. 

The follow inq species found on the site are listed in Schedule 15 - 
Protected Native Plants, of the National Parks and Wildlife Act, 1974 

Rough Treefern ( )'attea austra/L 
a K i n q Fern ( 7ciea Lartar 

Flannel Flower (Actitotustie/int/ 
Gym ea Lily ( Doryantti6s 0XC6/sa) 
Curly Sedge ( Cust/s u/X'(JOS 

a Crinkle Bush (L orriati  
Christmas Bush ( 6ratopta/ur1? 7iJmrri/1uvm) 
Warat ah ( T6/oea sec/osis/cr, 
Woody Pear ( ,\ V/orne/u/77 /?J/ri/or/7fl) 
Snake Flower ( cyim/(Y/um siav1) 
R o c k Orchid ( L?encir2t/u/77 sec/osu171) 

a Boronia species ( 8,oii,ata & 5 /ed/fo/i) 

These species are protected as they are sought by wildflower collectors 

I 	for their,  attractive flowers and/or foliage. They are not presently rare or,  
threatened. 

I Tetratheca glandulosa 
One species listed in the national database of rare and threatened plants 
(Briggs and Leigh, 1988) occurs on the site. This is a Black-eyed Susan 

I ( T6tratecaq/arid1J/osa) which is common in the woodland on the site. 

The threat code for.  this species is 2VC- which indicates; 
I 	• the species has a maximum geographic ranqe of 1 00km 

a the species is at risk of disappearing from the wild over two to five 
decades if depletion continues, and 

while the species is known to occur in a conservation reserve, its 
population size is unknown (Briqgs and Leigh 1988). 

I 
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I Black-eyed Susan is found from Port Jackson to the southern Central Coast 
and west to the lower Blue Mountains. Throughout this distribution area it 
is typically found in sandy soils in heath, scrub or woodland. Dry locations 

I 	 on ridges and north-facing slopes are also favoured. Recorded localities 
include Mangrove Mountain, Kulnura, Colo Heights, Kurmond, (31enorie, 

I 	Maroota, Cowan )  Berowra, Mt Colah, Hornshy, (.)xrord Falls, Duflys Forest 
and Beirose. 

I Black-eyed Susan has been recorded in a number of reserves, these being 
Pennant Hi 1 Is Park, Berowra Val icy Bushiand Park, Gariqal National Park, 

I 	Ku-ring-qai Chase National Park, Dharuq National Park, Marramarra 
National Park and Muogarnarra Nature Reserve (NPWS Data Base; Fairley)  
K)89, Smith & Smith 1990), However, there is no data available on 
abundances in any of these locations. 

It is expected this species will be adequately conserved in the zones 

I separating the extraction area from the E.P zones. 

1 	6 Disturbance 

I 	The most recent disturbance to the site vegetation has been the January, • 19q4 fires. Although not as severely affected as bushland to the near,  
north, most of the woodland on the site lost its uriderstorey in this fire as 
did much of the open forest. Regeneration of Dwarf Apple is apparent in the 
scrub community. The moderate to high temperatures that this fire was 

I 	
likely to have burned at means that germination of many species will have 
been stimulated and complete regeneration of vegetation structure and 

I 	
species composition would occur over time. 

A range of other disturbances have also occurred. Vehicular tracks and 
partial clearing have occur'red in the woodland allowing weed species to 

I establish in some areas. The south-east corner of the site has been cleared 
for market gardening and the provision of a srriall dam. This dam has 

I 	
resulted in changed vegetation upstream where large eucalypts have died 
due to hydr'obogical changes and downstream where overflows have carT'ied 
weed propagules, especially Crofton Weed (Aqertita ade1)o,Dt1o1'), along 

I 	Coopers Creek and well into Marramarra National Park. The open scrub 
community has also been disturbed by vehicle tracks and excavation of test 
pits. 

I 
I 
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Jnteraction Between the Proposed Development and Flora 

The characteristics of the existing site vegetation and the proposed 

I 

	

	development are such, that the proposed development is unlikely to 
significantly affect flora at either,  regional or state-wide levels. These 

I

characteristics include: 

The vegetation communities found on the site are well represented in the 
local area and the Sydney Region, They are reserved in National Park 

I 

	

	estate and other,  reserved areas (e.g. Wollemi National Park, Dharuq 
National Park, Marrarnarra National Park, Muogomarra Nature Reserve and 

I
Brisbane Waters National Park). 

Al though one nationally listed rare plant species occurs commonly in the 

I 

	

	extraction area it will be adequately conserved in unim med areas of the 
site. 

I The main threat to local flora, especially that of the Coopers Creek gully, 
is the likely increase in weed invasion. Sedimentation is already evident in 

I 	the creek and the introduced crofton weed (Aqertiti adrio,otior is 
common. The agricultural uses planned for the site after cessation of 
extraction will also contribute to an increase in soil nutrient levels along 

I
the watercourses thus further aidiriq the prol iferatiori of weeds. 

To ameliorate these 'likely impacts a complex of settling ponds and 

I filtration zones will he implaced during and after extraction. The design of 
these is detailed in the ES. 

I 
I 	
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Appendix A Plant Species List, LoE 3 DP 567 166, Maroota 

Key 
Corn mu nit ice 
F- open forest; w -- woodland; s - open scrub; 0 darn/wetland 

* 
- denotes introduced species 

Scienlific Name 	 Common Name 	 Community 

PT[RIDOPHYTES - FERNS 

B L ECHNACEAE 
Water Fern F 

b cr///iq7/?ejrn Gristle Fern F ,W 

CYATHEACEAE 
(/t,eous/ra/itc' Rough Treefern F 

DE NNSTAE Di IACEAE 
Is Batswing Fern F 

Pteri/ir,esc(u/eci/,j,n Bracken Fern F,W,D 

DICKSON IACEAE 
(,/xt,eno cJiiti Rain bow Fern F ,W 

OLE ICHENIACEAE 
Coral Fern F,W 

S/,t,ert 	/7ate///Lx Urn brel la Fern F 

L NDSAEACEAE 
/ icca'a /,'ieori Screw Fern F ,W 
Z. m,ro/,v//tjs Lacy Wedge Fern F ,W 

OSM UNDACEAE 
1?191-110110 King Fern F 

ANGIOSPERIIS - FLOWERING PLANTS 

MONOCOTYL [DONS 

AGAYACEAE 
/)or)'e/7tt,e5 exc/sw 	 Gym ea Lily 	 F 

CDL CH CACEAE 
811rc/?ard/ ijmtie//e/j Milkmaids W 

CYPERACEAE 
6vsti i/exuoco Curly Sedge F ,W 

a/t,oce/e d,ndro - W 
Tall Spike-rush 0 

0/rn10 c/arke/ Saw Sedge F 
me/oocroo Saw Sedge W 
exrlhlo,~rvrino //ero/e Sword Sedge SW 

P/i/ottirz' 	ixsIo - F 
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Scientific Name 	 Common Name 

:/ioenus or12tor/,77 - S ,W 
Black Bo-rush F ,W 

1-IYPDXI DACEAE 
/-oox/ t,i'roin&/r,e Golden Weather-c1rass S W 

RI DACEAE 
Potersonirio Silky Purple Flag S,W 

UUNCACEAE 
Itincus s. A Rush 0 ,W ,S 

HAE M000RACEAE 
//erncthrum 601-ymtic5yrn Blood Root S W 

LOMANDRACEAE 
Lomonc/roy/ouc Mat-rush W 

W )S 

/ .ir//, W 
L. 101;vlfomy Spiky Mat-rush S,F ,W 

Fishbones W 

ORCHIDACEAE 
/,cotenta Ladys Fingers W 

ymtii//urnseiove Snake Flower F 
z7en111701Jithn spec/osum Rock Orchid F 
?/coc/i m/cir Wax-lip Orchid W 
Prasopti.v//uin sp Leek Orchid SW 
Ttiern//ro i'iik/es Spotted Sun Orchid W 

P HORM ACEAE 
D,os//o 6r1J/6 40 Paroo lily S ,F ,W 
Dprunfrio W 

POACEAE 
Andrn viii'nus Whiskey Grass 0,5W 
An/sopin oVenoIIS Spear Oat Grass S ,W 
4r/s/i/o voens Three-awn Spearcjrass W 
Fct,/'?cocvn cosi,fiosus Tufted Hedgehog Grass SW 
Fnto/os,str,ta Wiry panic F ,W 
Fr,iros/iic trown// Bn s Love Grass W 
/mperoto o'//'ic/r,o B lady Grass W F 
Pospa/umc///oto/urn* Paspalum 0 

Kangaroo Grass W 

REST IONACEAE 
£177pc1Lcm9m//7us Spreading Rope-rush F ,W 
/s'rocJ/scer/2so Scale-rush W,S 

SM I LACACEAE 
Srn//oxi/iit,y//o Native Sarsparilla F W 

TYP HACEAE 
7Ti/'/O 0116/2/s//s Cu 1T1 hunch P 



Scientific Nüme 	 Common Name 

XANTHORRHOEACEAE 
,.'tt,orr/ioeo rtorea Grass Tree F 

Grass Tree W,S 

DCOTYL[DONS 

ACANTHACEAE 
i/erentt,twwm v9rz/6 - F 

AP IACEAE 
,4c't,io/ijs /i/iut/i/ Flannel Flower W 
4mzc'r Lesser Flannel Flower,  W,S 
Plot ve l,r,lii Carrot Tops W 

- F 
,tr,ntoto - W 

APOCYNACEAE 
1750/7s'/a -51r8127 MN61 Common Si 1 kpod F 

ASTERACEAE 
4i&rotfrie oc/eno,rjlloro* Crofton Weed F 

ss/'71i 
 

0ncd/a Dent Cassinia W 
ooct,oeri Cat sear C 

F 
Scicic,vso/eroeus* Common Sowihistle C 

Dandelion WD 

DAVE RACEAE 
/ivcro rut' ki/7s Dog Rose W 

CASSYTHACEAE 
ilotie/lo Devils Twine F W 

ASUAR NACEAE 
4//ctiori'io //ttoro/Lc Black She- oak S ,W 
4. /oruloso Forest Oak F 

CU NON IACEAE 
(l/icmo serrot,io/X B lack Wattle F ,W 
6'rotoieta/um apotaluin Coachwood F 
Cgumm/trurn Christmas Bush F ,W 

DIL.LLENIACEAE 
/1ititiertiaspore Rough Guinea Flower W 

DROSE RACEAE 
L7ra%rapymo?o Pygmy Sundew W 
L).po/toto Common Sundew F,W 

ELAEOCARPACEAE 
Eloccoc pus re/iulot, Blueberry Ash F 

FLAT I NAC[AE 
Waterwort C 
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Scientific Nrne 	 Common Nome 

EPACRIDACEAE 
Fcr,i/ct,e//a Heath S,W 
Lecooicin rnir'tv//us Beard Heath S ,W 
,7/7otoc .oarzi Prickly B room 	heath F ,W 

k8///;Ô' tü/u/7oro Red Five Corners W 

[UP HORD IACEAE 
W 

Pt/y!/ov7tt/ us tifris//us Thyme Spurge F 

FABACEAE 
Sub-Family Faboideae 
8ctss,so tis/eropti,v//s Variable Bossiaea W 
8. //,v/or/s - F 
8. t'i:7rdoto Spiny B ossiaea F 
12///m rs/orta Eggs and Bacon W 
/2 /7or,t'u,nc Eggs and Bacon S 
o7rnfJ/io/or/1L'm /o//%-,//ui, B road- leaf Wedqe- pea F 

v//xo False Sarsparilla S 
fl/r j / 	1,0b/t7// - W 
Pi//enoa /Zer/MS.  A Bush pea F 

D 
Vetch [) 

Sub-Family Mimosoidene 
4ct /i/k'/i Flax-leaved Wattle S,W 
4, /ooi/Io/,i Sydney Golden Wattle F 
4.rnyr/iio/i' Myrtle-leaved Wattle W 
4.rutth/o Red-stemmed Wattle D 
A.sujovc/ens Sweet Wattle W 

000DENIACEAE 
9oira s/ri/ Blue Dam pi era W 
cdm' teteror///a Van ab ic-leaved Goodenia W 
Savo/o romosXsiqie P urple Fan-flower W 
Ve//, ,vreto - W 

HAL ORAGACEAE 
6017OC8r/Ju/s /81/C 	2/S Raspwort W 

LOBELIACEAE 
L obe/i cci/o/o - W 

LOGAN IACEAE 
L 6gwM9 o/t.i/1/01-8 - F 
M//r65/nefJo/ymor8/io Mitre Wor t W S 

MORACEAE 
Port %Jackson Fiq W 



I 
I 
I Scientific Name 	 Common Name 

MYRTACEAE 
Anixo/ioro t'ekerf Narrow-leaved Apple W 
,4cosito Smooth-barked Apple F,W 
4./11:7z/a Dwarf Apple S,W 
Austromyrtiis trnj/ki/i Narrow-leaf Myrtle F 
(//is'temon cftr,tis Crimson Bottlebrush W 
E/Jco/k/Us OX/I/i/o Yellow B loodwood W 
/17umm11ro Red B loUd wood F,W 
£/ioemastc'mo Scribbly Gum S,W 
[oti/or,'o Narrow--leaved Strineybark W 

Sydney Peppermint F,W 
[ptincto/o Grey Gum W 
/ 	/ccoerrn'm orot,noi/es Spidery Tea- tree W 
L.parviiothim Small - leaved Tea- tree W 

Yellow Tea-tree F,W 
Z. /rfrierv/iirn Flakey- bark Tea-tree S,W 
/ie/o/c?uco /ior/,io/i Snow-in-summer F 
Tri/ouisi co//fria Hi 11 Kanuka F 

Turpentine F 

OLA(CEAE 
2/& s/rib/a - W 

POLYGALACEAE 
(i171espermc1 orfri2um 	 M atcheads 	 W 

P HYTOLACCACEAE 
Po/acacctaI?c/ra 	 I nk Weed 	 F 

P !TTOSPORACEAE 
8///orc/iroscancins 	 Apple Berry 	 F 

P ROT EACEAE 
5ook5181-i/1o/ii Short--leaved Banksia S 
8. 01/017g/k'/15' - W 
8,sorro/a Saw Banksia WF 

Hairpin Banksia W,F 
o/?osfIermJm /origiio//iim Smoke- bush W 

6'rev///eotii'xiio/i Grey Spider Flower S,W 
6s,aecisa RedSpider Flower W 
Nake/v/ois Finger Hakea W,SF 
Laratier/i1ormosa Mountain Devil W 
Lorno/,rnvr,oks River,  Lomatia F 

Crinklebush F,W 
PersooriX 1ev/s Broad-leaved Geebung F,W 
P /frieari Narrow-leaved Geebung F 
Petropti//eiu/ctie//o Cone SUck S F 
1e/45108 s8eC/1S/5S//?a War atah F 
4'/ome/i,mivr/1orme Wooc' Pear F 

P HAM NACEAE 
6y/7/01761-0 a/flare - W 

S 
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Scientific Name 	 Common Name 

R UTACEAE 
Pinnate--leaved 3oronia S,W 

8. /1-6/1/129/70 Sydney B oron i a W 

SA NTALACEAE 
/ioL/s ctJ/riss i/or/u zs Cherry [3allarat W 

SOLANACEAE 
Si/'i,'rn ioijr//,iniim * Wi 1 ci TObaCCO D 

A niqhtshade D 

IRE MANDRACEAE 
B lack - eyed Susan W 

VERB ENACEAE 
L 017 torocrnoro Lantana C) 

rtisu,s /io,?,r,9ns,s* Purple- top C) 
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SUMMARY 

This report assesses the impact of a proposed sand extraction activity at: 

I 

	

	
Lot 13 DP 567 166, Maroota on the environment of endangered fauna The two 
areas proposed for,  extraction will be done in two stages total 1 inq 1 5.75 
hectares in area, The majori ty of the proposed extraction area is relatively 

I 	undisturbed bushl and. 	Details of the proj ect are outlined in the 
Environmental Impact Statement which this report accompanies. 

I Four habitat types occur on the site. They are: 
open forest dominated by Sydney peppermint ( /7Jca(vptus,o/o6r7t and 

I 

	

	
smooth-barked apple ( AT1t7O/t1ofi costJt). No extraction will occur wi thin 
this habitat type. 

woodland dominated by scribbly qum ( E/?emastorn and narrow-  lea. ved 

I 	 apple ( A.tak6v". Stage 2 of the pr'oject which covers 1 O.Sha is within this 
habitat type, 

open scr'ub of dwarf apple ( A /2i/d 	and paper'bark tea-tree 

1 	(/otospc9rmum 7it1rv/7,7i. About 2.5ha of this habitat type will be 
removed in Stage 1. 

wetland area around a dam with Cumbunqi ( 7ptia or/nt/is) and other 

I aquatic plants. Ther'e will be some disruption to this habitat type due to 
road construction and drainage works. 

Apart from the open forest habitat, all show siqns of disturbance with 
habitat fraqmentation beinq caused by clearinq, vehicle tracks and hush 
rock collection, The open forest, woodland and open scrub habitats are all 
represented in Marramarra National Park which adjoins the site. 

Durinig the field survey, a total of 65 fauna species were detected in the 
study area, which comprised the site and surrounds. Of the 62 species 
detected there were 42 species of bird; 13 mammal species (including two 
introduced species); five reptile species and five frog species. During the 
field survey the only endangered species detected was the powerful owl 
(Nitiox strriu). 

After reviewing literature and database records this list was supplemented 
with a further 40 bird species (including three introduced species); ten 
mammal species (three introduced); twenty-seven reptiles and five frogs. 
Of these species likely to occur the following are endangered: glossy 
L) lack - cockatoo 	((/yptor/?y/?ct/us 	fur,er'u5, 	masked 	owl 	( 7,vto 

no 	tO//n6/hRi, tiger (10011 ([95V(/r'JS macu/at us), k cal a (Ptiasco/arctos 

C/tIOi6U5) )  common bent- wing bat (/1itiioterus sctiro,Zcrs/& broad-headed 

sri a k e (/ /)/oco/)a/us tunqaroiies, re d - cr0 w ned toad 1 e t (P5e/dO/2ti/Yfle 

c7(J5tia// and c)i ant burrow i nq froq ( /i/cit:'orus a(/St1:7//7CU, 
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The maj or impact of the proposed activity will be the direct removal or 
approximately 1 3ha of habitat. 	Although relatively small in scale the 
proposed development will contribute to the loss of habitat in the area due 
to other sand mine sites and rural and residential development. 

Other impacts will be noise associated with blasti nq, lar'qe machinery and 
truck movements. As the land will be rehabilitated for agricultural use 
after extraction there will be greater edge effects placed on fauna in the 
adjacent National Park. The likely outcome of this is that native and exotic 
fauna adapted to edge environments will push forest and woodland fauna 
further into uridi sturbed areas. The imposi tiori of a 1 arge area of cleared 
land will also inhibit fauna movement between habitat areas to the north 
and south of the site. Agricultural use of the land after extraction will 
probably include use of pesticides - another threat to local fauna 
particularly insectivorous bats. 

The powerful owl, the only endangered species known to occur on the site, 
will lose a small proportion of foraging habitat. However, this effect is 
magnified by the fact that their suspected breeding area is in close 
proximity to the site. Noise generated by the extraction activity near the 
nest site may disrupt breeding and dispersal. 

The two species most affected by the activity, should they occur in the 
extraction areas, are the red-crowned toadiet and giant burrowing iroq. 
There would be direct removal of populations of these species. 

The other endangered species that are likely to occur are expected to only 

I 	use the site on an infrequent basis and therefore the effect of the proposed 
activity on these species would be a marginal contribution to habitat loss. 

As the nature of the activity involves the direct removal of habitat there is 
minimal scope for' mitigation, particularly oni the endangered frog species 
which may be present. The design and configuration of the stage 2 
extraction area is such that as little as 6ha will become agricultural land. 
The balance will either be part of increased valley set-backs or benches 
revegetated with native species. This should be done using locally sourced 
plant stock. Nest boxes could be used to increase the rate of arboreal 
mammal recolonisation of the revegetated area thus decreasing the amount 
of time required for the powerful owl to recommence foraging in that area. 
To minimise the impact of stage I of the mine site on the pair of powerful 
owls it is proposed that during extraction bund wails be built up near,  the 
sites southern boundary to baffle noise. Haul age roads should also be 
restricted to existing tracks to reduce habitat destruction. 
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I Introduction 

This report assesses the impacts of a proposed sand extraction activity on 
the environment of protected and endangered fauna. The proposed 
extraction site is located at Lot 3 DP 567166, east of the Old Northern 
Road, Maroota Regional location of the site is illustarted on Figure 1. 

I. 1 Description of the proposed activity 

In brief, it is proposed that the site will be mined in two stages. Stage I 
will cover an area of 5,25ha and take six years. Stage 2 will cover lO,Sha 
and will be mined over a 12 year period. On completion of extraction the 
land will be prepared for agricultural use. Details of the proposed activity 
are contained in the Environmental Impact Statement prepared by Collin 
Donqes & Associates. 

1.2 Description of the Study Area 

For the purposes of this assessment the study area was centred upon the 
two proposed extraction sites and adjacent habitats (Figure 2). These 
adjacent habitats included those woodland, open forest and scrub areas 
contiquous with site veqetation and contained w ithiri Marramarra National 
Park and private property. 

The study area is characterised by typical Hornsby Plateau topography. The 
agricultural lands arid plateux of the ridge-tops and slopes fall away 
through rocky escarpments and sandy benches to the deep gullies of Coopers 
Creek and its tributaries. These watercourses are ephemeral and their 
flow affected by dams and irrigation. 	Coopers Creek drains into the 
Hawkesbury River about four,  kilometres to the east. 

Apart from market gardens and existing sand extraction activities to the 
west and north-west, the study area is qerierally surrounded by bushland 
most of which is part of the northern section of Marramarra National Park. 
This bushland was burnt during the January, 1 994 fires. However, from 
aerial photgraph inspection it appears bushland to the north and east around 
Dalgetys Creek was more severely affected. Regeneration of vegetation 
was apparent in the study area at the time of survey with thick epicormic 
growth on trees and resproutinigs and germination of plants in the shrub and 
groundcover layers. 

I Apart from Marramarra National Park other large habitat areas occur in the 
vicinity. Dharuq National Park is a few kilometres to the east; crown land 
and former State Forest occur to the west and south-west of the C)ld 

I Northern Road; and further to the north-west beyond the Hawkesbury River 

is Wollemi National Park. 

I 
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2. Fauna Survey Methodology 

Detailed fauna surveys of the study area were carried out between 26/7/94 
and 23/1 0/94. Fauna survey effort was stratified through the study area 
to sample the different habitats present. 

The methods of survey undertaken to detect the various fauna groups are 
outlined below and in Appendix D for,  the bat survey. The survey was 
complemented by listing species that are likely to occur on the site, but 
were not detected during the survey. The location of fauna census sites f'or 
spotl ightinq transects, sinai 1 mammal trap 1 ines and bird census points are 
indica ted on Figure 2. 

21 Habitat Assessment 

The fauna habitat of,  the study area was mapped usiflq 1994 1:25 000 
colour aerial photographs (1 994 Sydney Bushfir'e Series, run 23 Nos. 68 & 
69) and the (3underman and Lower,  Portland 1:25 000 topographic maps. 
Habitat types and boundaries were verified in the field. 

Each fauna habitat was described in terms of dominant plant species and 
vegetation height and density. The structural names (e.g. Open Forest) 
given to the habitats follow that of Specht (1970). A search was also 
undertaken for specific sources of food and shelter, such as flowering 
trees and tree hollows. The presence, or lack of particular fauna habitat 
requirements, was noted to enable predictions of species that would he 
likely to utilise the site. The degree of existing habitat disturbance was 
noted and major weed species identified. 

22 Birds 

Diurnal Birds 
This group was sur'veyed by ten minute censuses in each habitat type on 
three consecutive mornings. Incidental sightings, while undertaking other 
fieldwork, were also recorded. 

Nocturnal Birds 
Calls of the powerful and masked owls were played on a 50 watt cassette 
player on a rocky outcrop above the so(thern gully. This was done at dusk 
and a period of 20 minutes allowed for responses. This is consistent with 
methodology recommended by Kavanagh and Peake 0 993). 

Other nocturnal species were identified by call recognition. 

I 
I 
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23 Mammals 

Small and Medium Sized Mammals 
Three trap lines were used in the following locations: 

25 medium Elliot live traps (32 x Ox 10cm), one large Elliot live trap (46 
x 15 x 1 5cm) and one cage trap in Woodland Habitat. 
o 1 5 medium Elliot live traps, one large Elliot live trap and one cage trap in 
the Open Forest of the southern gui ly 

10 medium Elliot live traps in Open Scrub habitat. 

Traps were placed with a 5-6 metre spacing and were baited with a 
mixture of peanut butter, honey and rolled oats. Cage traps were baited 
with fish in an effort to trap quolls. The above configurations resulted in a 
total of 162 trap nights. Trap line locations are shown in Figure 2. 

A search was made for indirect evidence of small to medium sized mammal 
presence, such as bandicoot holes, droppings etc. Owl castings were sent 
to Barbara Triqgs, an expert in mammal ian hair identification, for analysis. 

Arboreal Mammals 
SpotlIghting was undertaken for a total of 10 hours over four,  nights using a 

2 volt battery, 50W spotlight and 10 x 50 Gerber binoculars. Locations of 
spotlight transects are indicated on Figure 2. Trees were also examined 
during daylight hours for evidence of arboreal mammal use such as 
scratchings and scats, 	Particular attention was paid to grey gums 
(Fuca/y,vtus ,ourictat in an attempt to detect the presence of the koala 
(Ptisco/arctos citiar&vs) 

rieiMammals 
The site and surrounding habitat was traversed in an attempt to detect 
large mammals by direct observation. A search was also made for indirect 
evidence of large mammal presence such as droppings, burrows, tracks, 
diggings and bones. These were identified using the keys and illustrations 
prepared by Triggs (1 984). 

Bats 
I 

	

	 . Methodology for surveying bats is described in the report by Ray Williams 
of Ecotone Ecological Consultants (Appendix D). 

I 2.4 Reptiles 

I A reptile search was undertaken throughout the site in fine weather,  for,  a 
period of six hours on each of two consecutive days during September. This 

I 

	

	
involved looking under bark fallen timber and leaf litter and using a torch 
to search rock crevices. An assessment was made of the suitability of 
habitat for reptile occupation. 

I 
I 
I 
I 
I 
I 
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25 Frogs 

Debris found around moist areas was checked during the day for the 
presence of frogs and the wetland area and site darn were checked at night 
by spotlight and by listening for frog cal is. Unknown cal is were identified 
using reference tapes (Barker and (3rigq 983). 

26 Species Likely to Occur 

For a species to be listed as 'likely to occur", suitable habitat must occur 
on the site and at least one of the following criteria be satisfied: 

The species has been recorded in the locality or,  region or) the NPWS 
database or by previous local studies e.g AES, 1 99'1; Smith & Smith, 1 990a. 

Birds with a. reporting rate of greater than 40% in 'The Atlas of 
Australian Birds' (Blakers et.aI. 1 98'1) for,  the 10  block which encompasses 
the study area and for which suitable habitat occurs in the study area 

Mammals, reptiles or frogs which are listed as common to abundant in 
standard reference texts (e.g. Cogger 1 986, Strahan 1983)   Swan, 1 990) and 
which include the site within their known distribution. 

Advice from the National Parks and Wildlife Service of NSW (NPWS) that 
the species is known to occur in the Maroota area. 

Species which may use the site were not detected during the survey for the 
following reasons: 

The species was present during the survey but was not detected due to 
inactivity or cryptic habits. 

The species uses the site at other times of the year, but was not present 
during the survey due to being nomadic or migratory. 
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I
3. Fauna Habitat 

Description of the fauna habitat of the study area is based on vegetation 

I 

	

	community descriptions in the Environmental Impact Statement for the 
proposed activity. Specific habitat features are also addressed. 

I 3.1 Open Forest 

This vegetation community occurs in the two qul lies which comprise the 

I 

	

	council zoned environrnent protection areas. The tree layer is dominated by 
Sydney peppermint (Euc&vptjs pi,er/t and smooth-barked apple 

I 	(Ango1ot1or? costat 	up to 25m with some turpentine (Sf/ri i•?r,P/ 

q/ou//fr in the lower,  parts of the southern gully. 

Prior to the fires of January, 1994 there would have been a thick small 
tree/tall shrub layer,  of finqer hakea (/k'a dact,v/o/de., saw hanksia 
(&7rlks/ s'rat 

 
and forest oak (.4//ocastiaritia torJ/os. This remains in 

parts of the southern gully but is lost in the northern gully. 

The groundcover of the southern gully is dominated by ferns such as 
umbrella f e r n (St/c/2erus f/aZe//atus, r a i n b o w fern (6/octiaeria OJ/U) and 
gristle fern (8/oc/irium cart//agiti&vrr) as well as s w o r d s e d g e (6atirii 
aS,c)er in wet areas and grass tree (Xtirittiorrtio6a ar/ior 	on the drier 
slopes. In the northern gully (3ymea lily (Doryant/iesexce/5 and the orchid 
lady's fingers (ca//riii cateriat dominate the post-fire forest floor. 

32 Woodland 

This habitat occurs on the south facing slope. The larger,  of the two areas 
earmarked for sand extraction is restricted to this community. 

The canopy species are 8-20m tall with foliage cover of 10-25%. A variety 
of species occur in this layer. 	In the western section scribbly gum 
(Euca/yptistieiiiastorna) is dominant whereas further east narrow-leaved 
apple (Anqoptioratakeri) becomes more common. Other species present are 
sandstone stririgybark (Eucaytus ot/onq, yellow bloodwood (/7ica/ytu5 -
ex/oii), red bloodwood (Fgumrn/ier), grey gum (E,ourictat, Sydney 
peppermint and smooth-barked apple. Some large saw banksia also occur. 

The fire has removed much of the shrub layer,  though there are manly 
regenerati rig banksias (&7rlks/a 5,vitiu/osa arid 8 oti/oric//fo//a) and boronias 
(8,oi;9nata and 8 /6 I/io//. 	The grouridcover is also dominated by fire 
regenerators such as the sedges, ,°t//ottlr/A' c/eusta and 	vat/ioct,ata 
d1a/2dr, Brown's love grass (Fraqrostti trowri/ and the sundew, 

ata 
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I 3.3 Wetland 

A small wetland occurs around and behind the darn which has been built at 

I the head of the southern gully. The vegetation here is dominated by 
cumbungi ( 7o/ia orierita/L with some aquatic plants in inundated areas 

I 	 and paspalum (/'5a/u/r/ cit/at8t1i/r/), whiskey grass (Ar,00,00qon vih'it,/cus 
I 	 and red-stemmed wattle ( Acacz ru//o around the edqes. 

1 34 Open Scrub 

I a 
The smaller area of extraction is proposed for this community. 	It occurs on 

gentle slope and is dominated by dwarf apple (An7ctiora b/s/o 	and 
paperbark tea-tree (Letos1)er11?u/71 trinerviurn to 2m with a groundcover of 

vatt,oc/i&'ta dindr 	and o t her herbs. 

3.5 Habitat Features and Disturbance 

I Specific habitat features 	that favour the presence of fauna on the site 

I
include: 

Tree hollows were present of a size suitable to provide daytime shelters 

i for microchiropteran bats and possums and nesting hollows for birds. 
I These 	were 	abundant 	in 	both 	the 	woodland 	and 	the 	open 	forest 

comm unit i e s. 

I Rock outcrops on the site would provide suitable habitat for,  a variety of 
• reptile species and shelters for small mammal species. 	Some of these 

outcrops have been disturbed by bush rock collection, 

I The construction of the site dam for agricultural purposes has provided 
habitat for a variety of frog and bird species that would otherwise not be 

i present. 
1 The wide variety of flowering plants present would provide an important 

source of food for birds and mammals. 

I Disturbances to the site include: 
the recent fires have removed thick 	leaf 	litter and vegetation cover 

I making much of the site unsuitable in the short term for a range of small 
reptile and frog species. 	It has probably 	also resulted 	in 	a 	short 	to 
medium term reduction in the abundance of bird and mammal species due I to loss of nesting and feeding resources, 

o noise from the extant extraction site and dam pumps 

I bush-rock removal. 	This is particularly detrimental to reptiles and is an 
• on-going problem in the local area 

excavation of test pits in the open scrub 

1 vehicle access tracks through the woodland 
clearing of native vegetation for market gardening 

I 
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construction of the dam. Apart from the direct removal of vegetation 
this has resulted in die-back in open forest upstream of' it due to impeded 
drainae, 
weed invasion, particularly by crofton weed (Aqratitia 1o,o/ior, 

alonq Coopers Creek due to past land clearinq and sedimentation 

4 Fauna of the Study Area 

62 fauna species were detected during the survey period. This was 
comprised of 40 birds, 12 mammals, five reptiles and five froqs. These 
species are listed in Appendix 2. Those considered likely to occur are 
listed in Appendix B. Each taxon is discussed below. 

41 Birds 

42 bird species were detected during the site inspection. A further 40 
were listed as likely to occur" on the basis of being known to occur in 
similar habitats in the region. 

26 bird species were detected in the woodland, 20 in the open forest, three 
in the wetlanid and darn area, and eight in the open scrub. 

The most common species in the woodland and open scrub were yellow- 

I 	faced honeyeater (/ /ct,e,c'ostoimis ci/Tvso,s1s, spotted pardalote (Par7/OtUS 
purl ctatus , New Hol 1 arid honeyeater (Pti//,vn,vri rioaeo//ariJi) and 
eastern spinebill (.4canttlor/?J'rlctlus tv?u/rostr1s. In the open forest of the 

I southern gully, calling Lewirs honeyeaters (/1/ita,ç'a lewh?/h were 
common as were the scratchirgs of superb lyrehirds (/inurasuperz. Bird 
species more typical of disturbed or open areas, such as willie wagtail 

I 	 (P/i,viir'a /eucop/2,y, were cc) mmci n a ro un ci the dam. 

I 	One endanigered species, powerful owl (/Vioxstreriu, was detected on the 
site. Another two species listed as rare and vulnerable are likely to occur. 
These are glossy black cockatoo ( ca/,v/tortI,yrlct/us /at/arm arid masked owl 

I 	( T,vto novaetio/!ano'ie). These three species are discussed fully in section 
5, 

I A number of species indicated by the Atlas of Australian Birds (Blakers Ot 
aM, 1 98'1) as being uncommon in the region were detected during the survey. 
These are wedge-tailed eagle (Nyu//a auo, peaceful dove (6eope//9 

I 	str/atc' )  common bronzewing (Ptiaps clia/coptera), channel -billed cuckoo 
(5cyttiro,05 r/ova?tio//arg//as, Australian owlet-nightjar (Aqottie/es 

I 	cr/st7tJ5 
 

and doubIe --rrecl finch ( Poep/i//a t;/ctieriov/. 	The chanriel 
hilled cuckoo is also regarded as uncommon at a state level (Morris 0/ a 
1 ( B 1) 

I 
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I
42 Mammals 

Six native mammal species were detected by trapping or direct 

I observation. These were - brown antechinus (Antctth7us stiart/i), sugar,  
glider (Petaurus Lrev/ceos, common ringtail possum (Pseu/oct,eitus 
per6qr7nus, long-nosed handi coot ( Pcrame/6"s riacut, swamp wallaby 

I ( Iia//ti t/co/oi, and hush rat ( Pattus iuscie. 

I 	
Trapping only resulted in one brown antechinus being cauht in the 
woodland and one bush rat being cauqht in the open forest. Two black rats 
(rattus) were also caught in the open forest below the dam. The recent 

I 	
fires may have facilitated their movement into this habitat. The sugar,  
glider was heard calling in the woodland and both the swamp wallaby and 
bandicoot were seen in gullies of the Coopers Creek system. 

In addition to this the followinq insectivorous bat species were detected: 

i 	 Gould's long-eared bat (/v)/ctop///us qou/J//), small forest bat ( 1/'spa1e/us I 	vu/turnus, Gould's wattled bat 	a//'?o/ot.u5 (7eu/d, freetail bat 
(t7orrr/opter?Is sp probably /or77e). For details on the bat survey see 

I 	
Appendix D. 

On the basis of the presence of suitable habitat eight other,  native species 

I are listed as "likely to occur". These are short-beaked echidria 
( Tac/2.vq/ossus acii/eatus, spotted- tail ed quo 11 (L)a5/urus /7?aCu/atus, 

I 	
common bent-winq bat (/iiti/opterus sctireiters/i, common brushtail 
possum ( Trictiosurus ///peCu/, mountain brushtail possum ( Tcanit,us), 
red-necked wallaby (tlacro,ous rufoqrTieu and grey-headed flying fox 

I 	
(Ptero,ous po//ocotia/us. All of these species would be expected to 
primarily use the open forest and woodland habitats. Of these the spotted-
tailed quoll and common bent-wing bat are endangered . They are discussed 

I further in section 5. 

I 	
Apart from black rat, the introduced fox ( Vu/per vu/pes was the only other 
introduced species detected in the study area. Three other introduced 
species were listed as "likely to occur". These are cat (Fe/i' catus, dog 

I (Cariic farn///ari and house mouse (/"/us (Jof1?est1cus. The presence of 
these introduced species is another environmental pressure on local native 

i
fauna. 

43 Reptiles 

1 	Five reptile species, common scaly foot (Pyqous /ep/dopodu, eastern 
water skink (Fu/arn,orus 7uoy/, eastern water' dr'agori (Ptvs/ç//1at/?uS 

1 	/eseur// sp /e56'ur/,'), snake-necked turtle ( 6t16'/od/t,a /o/7q/co/// and red- 
bellied black snake (Pseudect,i 	 were detected in the study 
area, Both the snake-necked turtle and red-bellied black snake were found 



I 
I 

in and around the site darn whereas the dragon and water skink were found 
in the southern gully. The scaly foot was found in woodland near,  the Park 
h ou n da ry. 

In addition to these species 27 others are listed as likely to occur due to 
the pr'esence of suitable reptile habitat and records for the region. 
Amongst these are a variety of dragons, geckoes, skinks and snakes. 
Although many of these species may have suffered in the recent fires 
recolonisati on would occur over,  time. A more serious thr eat to local 
reptile populations is the collection of bush rock, evidence of which occurs 
on the site. 

Amongst those likely to occur is the broad-headed snake (Ho,L/oceo/a/1Js 
nçaro/c'65 which has been recorded east of the site in Berowra. There 

has also been an unconfirmed report of the species at Canoelands (5.Kinq 
NPWS pers comm.). This species is dealt with in section 5. 

'IA Frogs 

I 	Five frog species were detected during the site survey These were eastern 
common froglet 	 5/71-1fir, brown-striped marsh frog 
(Lir,rio4'riatcsv-ori/ , , Perons tree frog (Litoriieron/ eastern dwarf 

I tree frog (L it/?//a.x) and whistling tree frog (L it frUx/. 

I 	The froglet, the marsh frog and Perons tree frog were calling from the 
southern gully. The froglet was also common around the dam as were 
eastern dwarf tree frog and whistling tree frog. (3reeni tree frog (Lit 

I 	caeru/e, bleating tree frog (Lit cJ6,r1&?M and spotted marsh frog 
(L/i2ric'vrastestasmari/erisfs) were also listed as likely to occur. 

I Although riot detected during the survey, the endangered red-crowned 
toadlet (Pseudoptiryri austra//s and giant burrowing frog (A/6,i,00rt's 

I 	a1Jstr7/17cu) were also listed as likely to occur. These species are 
discussed below. 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
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5. Endangered Fauna 

The endanqered fauna species detected or likely to occur in the study area 

I 	 are discussed below. In this section "region" refers to the Sydney 1:100000 
5 	 map sheet and to those areas on the (3osford sheet south of the Hawkesbury 

River; "local 	refers to Hornsby and Baulkham Hills Council areas and 

I nearby local i ties north of the Hawkesbury River. Records for all species 
are restricted to those within the last twenty years. 

I For explanations of status definitions see Appendix C. 

5.1 Powerful Owl (Nfnoxstrenua 

I Habitat 
The Powerful Owl lives solitary or,  in pairs and has territories in the order,  

I 	
of 800-1 000ha (Fleay, 19(-58; Blakers 6t a 1 98) thouqh where prey is 
abundant these may be smaller. It is strongly associated with tall open 
forest and open forest for roosting arid breeding though it also occurs in 

i

riparian and woodland habitats (Dehus & Chafer, 1994). 

In the Sydney area it is found in habitat similar to that of the study area i.e 

I 	forested gullies with a mesophyll understorey along the creek-line. Often 
these are near residential areas viz. Pennant Hills Park, North Rocks. Such 
gullies are critical to the breeding success of the species. it afpears as 

I 	long as these are protected and sufficient prey is available the species will 
continue to successfully reproduce. The species ability to survive and 

I 	breed in close proximity to human habitation has also been noted in 
Victoria (Quinn, 1 993) and Queenslanid (Pavey, 1 993). 

I 	Its main prey items are arboreal mammals (possums, gliders, hats) though 
it will also take birds and ground mammals (Hollarids, 1991; Dehus & 

I 	
Chafer, 1994). In lowland coastal forests of N5W commoni ring-tailed 
possums are the main prey item whereas in highland areas greater gliders 
(Ptauro/des vo/ari.s are the staple diet (Debus & Chafer, 1994). Studying 

I 	the effects of predation by the powerful owls on) a population of greater 
gliders, Kavaragh (1988) concluded it may take several years for powerful 
owls to forage in all parts of their range. 

I 	 Q.ccurrence in the Study Are. 

I 
 

On 27 July, 1994 a male Powerful Owl responded to the use of playback 
tapes near,  the southern gully. A search was then made over the following 
weeks of the gullies in the vicinity for the species roostinig and nesting 
sites. The male of the pair,  was observed twice in the southern gully east 

I 	 of the site. On both occasions it was perched in a coachwood 
mpu/ 	- in( 	possum in its talons. Later the, 

Li 
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I 	female and the male were observed in a gully further south. Frequently 

used roosting sites were found within the study area. A small sample of 
castings (regurgitated hair and bones of prey) was sent to Barbara Triggs 

1 	for identification. Only sugar gliders and ring-tailed possums were 
detected. 

I Althouqh its nest tree was not positively identified, it is thought o he a 
smooth-barked apple (Ariqop/1oi'a costat) located in the same qully in 

I 	which the pair were observed together. After fledqing was likely to have 
occurred, the qullies in and around the study area were searched or owls 
or recent signs of roosting on three occasions. These searches were 

I 	unsuccessful. Generally pairs do not leave the breeding area until around 
Christmas but erratic behaviour such as this also occurs (Kavanagh pers 

I
comm), 

It is likely the subject pair of powerful owls territory encompasses the 

1 	whole of the Coopers and Dalqety Creek catchments, including ridqe-tops. 
I 	The recent fires which would have removed a large amount of prey could 

have forced them to expand this territory in to semi-cleared lands along 

I Old Northern Road or into neighbouring creek systems. 

Distribution 

I State: Coast, tablelands, south-west slopes and north-west plains 
(Morris et al, 1 YB 1). A broad coastal and subcoastal strip at altitudes 
below 1 500m with more records on the coast than inland (Debus & Chafer, 

1 	1994) 
fqjQfj: Beacon Hill, Garigal National Park and Gordon, Newport. (Burton & 

I 	Morris, 1 993a, 1 993b, 1994, Debus & Chafer, 1 994) 
LocaL Berowra Valley Bushland Park, Pennant Hills Park, Dural, North 

Rocks, Marramarra National Park (Burton & Morris , 1993 (a), (I:)), 1994; 

I Debus & Chafer, 1994); South Maroota (M.Smith pers comm) 

I 	Status 
State:Listed in Part 2 Rare and Vulnerable of Schedule 12, U n c o m m o n 

(Morris et al, 198 1). Probably uncommon (Debus & Chafer, 1 994) 

I Region: Moderately common (Blakers eta 1954) 

Threatening Processes 

I In the study area environs and the local area in general, direct removal of 
habitat and fragmentation due to urban expansion, clearing of rural- 

I 	
residential properties and mining will continue to lessen the availability of 
prey. Fortunately, the species breeding habitat (deep gullies) is generally 
unsuitable for these developments. Cases of road-kill are also known (J. 

I 	Wiles pers comm) therefore increased traffic movements in the area may 
be a minor,  threat. 	Bird-watchers may also be d sturbi nq suburban 
populations (Debus & Chafer, 1 994. 



Li 
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I 	N5W populations of the species may have dccl med by up to 5070 since White 

settlement due to removal of habitat. 	Remaining habitat is being 

I 	
fragmented by loging, qrazinq and burning making dispersal by young 
difficult, Nest robbing by humans is also not uncommon (Debus & Chafer, 
1 9Y1). These authors also warn that al thouqh powerful owls occur in equal 

I 

	

	frequency In both logged and un-logged forest the ]on( -term effects of 
forestry on prey availability and breeding success are unknown, 

I 	Due to a host of fiCtors including juvenile mortal ity, strict seasonal 
breeding and the length of time required for males to reach sexual 

I 

	

	
maturity, it takes many years for a pair of powerful owls to successfully 
produce offspring to replace themselves (Debus & C:hafer, 1 99l). This 
makes the species vulnerable to the range of environmental pressures 
discussed above. 

ELsoL the _Proposed Activity. 

I 

	

	The proposed activity will result in direct removal of about 1 2ha of prey 
item (arboreal mammal) habitat. WI thin this area sugar glider, and ring--
tailed possums were detected and flying-foxes are also expected to occur. 

I Spotlight transects failed to provide enough data for estimates of potential 
prey population size. 

I Apart from direct habitat removal tliere may also be possible disruption to 
breeding activity. The noise generated by blasting, extraction and haulage 

I 	within close proximity to the pairs breeding area could cause abandonment 
I 	of the nest site until the activity ceases ortie owls become accustomed to 

the disturbance. 

In the short to medium term, the owls may also be wary of flying over'••the 
extraction site and resultant cleared land thus causing decreasied foraging 

I 

	

	efficiency. In the long term the owls are likely to become accustomed to 
the changed habitat. There have been examples of powerful owls dispersing 

I 

	

	across larqe areas of open or 1 iqhtly wooded country (Debus & Chafer, 
199). 

I Amelioration 
The major expected effect on the owls (noise disrupting breeding) could be 
ameliorated by building up spoil along the southern boundary of stae 1 to 

I buffer noise 

i 	The high walls along the northern and eastern boundaries of the stage 2 
I 	extraction area will be stepped down with five metre benches and sloping 

rises. These will revegetateci with native plant species and recolonisation 

I 

	

	by arboreal mammals will eventual iy result. Riniq - tai led possums, the 
species main prey item locally, have potential for rapid recol onisation 
alter disturbance or,  habitat al terati oni (Ti 1 by, 1 982). Ping-tails shelter in 
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I 	dreys constructed or leaf material, unlike other possums and gliders which 
require tree hol lows and therefore greater time for rehabi ii tatiori of 
habitat. To expedite recolonisation by sugar gliders nesting boxes Could be 

1 	installed in the rehabilitation area. 

The haulage route south of stage 1 should be restricted to already existing 

5 	tracks and avoid further removal of habitat near the breeding area 

I 	Qfl-çtQtfQM.O nit O[Jfi( 
It is suggested that yearly checking of breeding attempt success in 
winter/spring be done for three years. 

i

52 Masked Owl (T,vto novae/io/1a17d/ae 

Habit at 

I The masked owl innabi ts a range of habitats including tall open forest, open 
I 	 forest )  and wooded farmlands. Pri file habitat has a combination of tall or 

dense vegetation for roosting and nesting and more open areas for hunting. 
They commonly use interfaces between wooded and cleared areas and are 
often detected along roads. Masked owls usually roost in tree hollows but 
have also been recorded from caves and thick vegetation. Tree ho] lows are 

I 	al Sc) used for,  nesti rig, Prey consists mainly of small and medium-sized 
mammals. In disturbed areas introduced species such as house mouse (/ius 

I o2/'ms't/cus and black rat (R?tt/s i ut 	are important prey items. 
(Ho] lands)  1 991; Debus & Rose, 1 994). 

I It is seldom detected probably due to lack of recognition of its call and 
confusion with the more common barn owl >  7vto a/ta (Blakers et al, 1984). 

$ 	Occurrence in the Study Area. 
A number' of efforts were made to attract masked owls to sites within the 

a 	study area. Although riot detected, the species is likely to occur,  based on 
I 	habitat preference and local distribution (see below), 

I 	Distribution 
State: all regions. Apparently more numerous in east than west (Morris 

et al, 1 98]; Debus & Rose, 1994). 

I Rgim: Ku-r'irig-gai Chase NP., Royal N.P. (Burton & Morris,  
1 994). North Ryde (Debus & Rose, 1 994) 

I Lcci: Cliftorwille (Tr'ibolet pers comm); Berowra Valley Bushland Park 
(K avanagh per's comm); Arinangr'ove (Burton & Morris, 1993 h). Dharug 
National Park (NPWS database, Debus & Rose, 1 994) 

I 
I 
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St a t us 
State: Listed in Part 2 Rare and Vulnerable of Schedule 12. Uncommon 

(Morris et al, 1 98 1), May be secure on the coast and tablelands but 
threatened on the slopes>  plains and far west; scarce (Debus & Rose, 1994). 

Regjn: Uncommon (Blakers et a], 1 98) 

Ihra ten I nQProces ses 
Blakers et .W(1984) considered the masked owls decline was probably 
related to the dccl inc of native mammals. However, this is contradicted by 
Debus and Rose (1 99) that althouqh this may be the case inland where 
native mammals have been replaced by uristal::ie populations of introduced 
rabbits and mice, it did not apply to coastal areas. 	New South Wales 
populations may have declined by almost 50% in forested areas and more 
than 50% in woodland areas. Probable causes are forestry (particularly on 
the C;entral and North Coasts where nesti riq trees have been lost) and 
clearfel 1 ing of forest and woodland for,  agriculture and coastal development 
(Debus & Rose, 1 Qcj) 

Effects of the  _2iposed  Activjy 
Removal of small proportion (2-3%) of potential habitat. 

Amelioration 

I Those suggested for the powerful owl should also mitigate impacts on the 
masked owl. 

QnqpJrJ1ni tori nq 
Specific surveys for masked owls could be carried out concurrently with 
those for powerful owls. 

5.3 Glossy Black Cockatoo (Ca/yptor/iync/)us lat/jaini) 

Habitat 
Woodlands, open forests and scrubs contarnng plants of the Casuarinaceae 
family on which it almost exclusively feeds (Blakers et a], 198). The 
species is an autumn-winter breeder generally using a hollow limb or hole 
in a dead tree standing in a forest clearing (Forshaw, 1962). 

Qccurrence in the 	Area  
Not detected. However, the species is likely to occur,  on the site due to the 
presence of .4//ocasuaritia species (forest oak and black she-oak) and 
sightings of the species in the Hawkesbury River area. The fruit of the 
forest oak and black she-oak form a major part of its diet and so may 
attract this species to the proposed development site. 
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I 	Distribution 
State: All regions except upper western (Morris eta 1981). 

R9iQti: Ku-ring-gal Chase National Park, Narrabeen, Bayview, Bariqal 

1 	National Park (Burton & Morris, 1 993 (a) (b), 1 994. NPWS database) 

cil: Berowra Valley Bushland Park, 	Annangrove, Galston, Cattai 

I 	
National Park, Dhar'ug National Park, Muogamarra Nature Reserve, Cowan, 
(3underman, Lower Portland (Kar'plus ed. )  1 993; Burton & Morris, 1 993 (a) 
(b), 1 994; pers obs) 

I Status 
State: Listed in Part 2 Thre and Vuirierab Jo 	of Schedule 	1 2. 	Moderately 

I common (Morris et al, 	1 981). 

Rg.i[Qn: Moderately common (Blaker's 	t 	1 984) 

I Ihreatniiiq messes 
Destruction and ci earl ng of (Al io)Casuarina forest (Kennedy 1 990). 

I Effect sJflJIQfACiJyJIy 
Removal of a small amount of potential habitat. The species 	habitat 	and 

I its food resour'ce (various C:asuarinaceae [ she-oak] species) are plentiful in 
the local area. 	However, although the proposed activity will have minimal 
effect on the species it will contribute to loss of habitat in the local ar'ea. 

.1 Amelioration 
Inclusion of A//ocasiria /i'ttora/i 	in re-piantinq schedule. 

I On-qoinqMonit or I 

I 
None suggested 

I
5ATger0 uoh1 (Dasyurusmacu/atus 

Hat) it at 

• Wide range of habitats including swamps and woodlands though it prefers 

I moist 	for'ests. 	It 	has 	a 	wide 	ranqe 	of 	prey 	including 	arboreal 	and 
terrestrial mammals, macropods, bir'ds and insects (Edgar, 1981; D.Andrew 

I pers 

0ccurjrnce in the Study Area  

I Although not detected durinq this survey the tiger quol 1 was listed as 
likely to occur as it has been siqhted sporadically in the Sydney region over 
the past few years and can cover' large distances. Quolls could prey on 

I 

	

	 poultry from nearby properties as well as native fauna in the local 
bush land. 

I 
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Di st nib but I on 
State: Coast and ranges of NSW with concentrations of records in the 

south-east (Ellis & Ethenidqe, 1993) 
Region,  Ku-ring-gal Chase National Park, Ingleside, Mt Colah, (3anigal 

National Park (NPWS database), One trapped in French's Forest was 
recaptured in (3rarivi lie (D. Andrew, NPWS pers.comm.) 

Lol: Marrarnarra National Park (NPWS database). This year one was 
trapped at Berowra Waters (k. Williams pens. comm.). 

Status 
State: Listed as Rare and Vulnerable on Schedule 12. Common to sparse; 

distribution greatly reduced since European settlement (Edgar in Strahan, 
1981). 

Rion: rideterm I nate 

Threatening Processes 
Processes that threaten the tiger quol 1 are introduced predator's (foxes and 
cats); clearing of forest for agriculture or forestry; fragmentation of 
habitat by roads, fences and other barriers; siltation of streams; and 
shooting, trapping and poisoning (Andrew pens comm; WIlson )  1991 

Effects of the PrQposed Activity 
Removal of small proportion of potential habitat. 

Amelioration 
None suggested 

On-  going Moni tori rig 
None suggested 

55 Koala ( P/Msco/arctas cinercus 

Ha bit at 
Forests and woodlands containing suitable eucalypt species. 

Q,ccurrerice in the Study Area 
Although not detected dun rig this survey the koala may sporadically use the 
study area and environs due to the presence of one of its favoured lood 
trees, grey gum (Fica/yptus ,unctat, 

Di st r 1 but 1 C) n 
State: The Atlas of NSW wildlife (Ellis & Ethenidge, 1 993) indicates 

concentrations of records of the species along the coast and tablelards of 
northern NSW and in the south-east forests. 
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RtgIQll: 	Ku-ring -gal Chase National Park, 5arr'enjoey Peninsula (NPW5 
database) and possibly (3arigal National Park. 

Local: Muogamarra Nature Reserve. A colony is known to occur around the 
western banks of Berowra Waters. 	Probable outliers of this colony have 
been sighted aL Arcadia and Gaiston Gorge. May also occur in Maroota State 
Forest. 

Stat ii s 
I: Listed as Rare and Vulnerable on Schedule 12, common, limited 

(Martin, 1 981). 
Region.: Rare, declining. The Ku - ring-gai C:hase population was severely 

affected by the January, 1994 fires, The Avalori colony is estimated to be 
only five individuals, 

Ihreatening Processes 
Historical accounts of NSW koala numbers indicate that the species was 
abundant late last century and early this century (Reed and Lunney 1990). 
The subsequent decline in numbers has been attributed to a number,  01 

environmental pressures including hunting, bushfires, disease and habitat 
fragmentation. It has been contended that habitat fragmentation is the 
primary threat to koalas and that the much publicized effect of Chiamydia 
related diseases on koalas is a result of this primary threat (Hume 1 990). 
Koalas are also severely affected by increased exposure to dogs and cars 
(Smith & Smith, 1990 h) 

EfttS of the 21'OOosed  Activity 
Removal of small proportion of potential habitat. 

Amelioration 
Inclusion of grey gum in re-planting schedule. 

On-going Monitoring.: None suggested 

56 Common Bent-wing Bat (Min/opterus sc/ic/hers/i) 

Habitat 
A variety of habitats adjoining favourable roost sites, including caves, 
mines, road culverts and occasionally bul ldirigs. 

' 	Qc.cjuirmce in tbt_Study Area 
Not detected during this study. However, there is a high likelihood the 
species occurs in the area. 

I 
I 
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I 	Distribution 
State: Coast and ranqes. 
RLLQ11: Several records from forest to the north, the central coast and 

I associated ranqes 

Status 

I State: 	Listed 	as 	rare 	and vulnerabi c' 	in 	Schedule 	1 2; 	common 	but 
unerable due to availabilty of roost sites 

I ReQLon: Unknown 

Thre 	ening Processes 

I Destruction of nursery caves 

I 
Effects ofthRiQosed_Activity 
The species is not likely to be affected by the proposed developernnt since 
no 	cave 	roost 	sites 	will 	he affected 	and 	feeding 	areas 	will 	still 	he 

I 'available, 

Amelioration 

I None suggested. 

flIL1D 

I None suqqested. 

I 5.7 Broad-headed Snake (//ap/orcpIa/usDuagarok/es 

I 	Habitat 
nhabi ts sandstone ridges in forested areas where it t eeds on lizards and 

I
frogs (Swan, 1990, (-_:ogger, 1992). 

Occurrence in the 3tudArea 

I 	
There is a low to medium 1 ikel ihood of the broad-headed snake occurrinq in 
the study area. Its preferred habitat (outcropping Hawkesbury sandstone) 
is abundant on the site. However, much of this habitat has been ruined by 
hush r'ock collectors. 

Dis t rib u t I on 

I State and Re.iori: Coast and ranges within an area approximately 250 km 
from Sydney -- limits of distribution are Mudgee to the north; Bathurst to 
the west; and Nowra to the south. Confined to the Sydney sandstone 

I 	 formation (Swan, 1990, Cogger, 1 992) 
Local: Canoelands (unconfirmed), Cowan and Berowra (S. King NPWS pers 

i comm); Lauqhtondale area (NPWS database) 

I 



I 
I 
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• Status 
I State: Listed as 	threatened' in Schedule 12; Vulnerable - statusassigned 

in the action plan for Australian reptiles. (Cameron, 1 99) 

I Region: Indeterminate but probably very rare and declining in abundance 
despite substantial areas of habitat reserved in National Parks. 	"rarely 
been seen in the last few years...........once quite common even in the suburbs 

I of Sydney" (Shine, 1 99 1) 

• Jhrea.teningProcesse 
I Bush rock collection, urban expar)sion, habitat modification (Criqqs et al, 

Shine, 	I 990; 	1991), illegal collection. 

I Effects of the Prosed Activity 
The proposed activity will remove a number of outcrops which may harbour 

I the species. 	Foraging habitat will 	also be removed. Bush rock removal, 
witnessed during the survey, has already degraded much of,  its habitat off 

i
and on site. 

Am e 110 rat i on 
None suggested. 

On-qoi nq,Moni tori no 

I None suggested. 

I 5.8 Red-crowned Toadlet (Pseudop/ryneaustra/is 

I 	Occurrence in the Study Area 
A specific search for the endanqer'ed red-crowned toadlet was car'r'ied out 
by searching likely locations on the site. The ephemeral watercour'ses in 

I the woodland and their environs have been made unsuitable for habitation 
by this species in the short to medium term due to vegetation cover,  loss 

I 	
and sedimentation. As weather during the field study was cool and dry and 
therefore not optimum for frog detection, the species may have been 
present on the site but not detected. 

Habitat 
Red-crowned toadlets have specific habitat requirements, It is only found 

I 	on sandstone ridge-slopes with some shale influence resulting in yellow 
podzolic soils. It breeds in feeder cr'eeks with depressions forming puddles 
after heavy rain. These puddles must last at least 28 days to allow 

I tadpoles to develop into adults. In the feeder cr'eeks it uses leaf litter arid 
debris for nesting. When not breeding they disperse and inhabit moist 

I microclimates under rocks, logs etc (K. Thumm pens comm, Cogger, 1992) 

I 
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I 
Distribution 

State: 	Found 	within 	a 	radius 	of 	1 60km 	around 	Sydney 	where 	it 	is 
restricted to the Sydney sandstone formation (Coqqer, 1 992) 

Region: Ku-ring-gal Chase National Park, (3arigal National Park, Belrose, I Ox ford Falls, Inqleside (NPWS database) 
L.ocal: Berowna Valley Bushland Park and environs; Marramar'ra National 

I Park; Muoqornarra Nature Reserve; Kenthurst (NPW5 database) 

I 
S tat us 

State: Listed in Part 2 Rare and Vulnerable of Schedule 12. 

iIQn: Formerly common but now deciininq. 

I Threatening Processes  
Urban expansion, 	stormwater,  run-off, 	As the species 	is an ecoloqical 

I specialist it is vulnerable to habitat modflcation. 	In a study in western 
Sydney, Ferraro and Bur'qir 	(1 993) 	concluded 	habitat 	loss 	and 	resultant 
p01 lution were the main factors irifiuencinq amphibian decline rather than 

I global factors such as climate chanqe and increased ultra-violet radiation. 

I 	
Effects of the Proposed Activity 
Ephemeral creeks in the woodland will be removed by the proposed activity. 
Prior to the January, 1994 fires these would have been suitable habitat for-
the 

or

the breedinq and foraqinq by the species, The fires removed the thick 
veqetative cover,  required and sedimentation has also occurred. 

I 
The nature of the proposed activity does riot allow on-site amelioration br 
this species 

On-going Monitoring: 
None suggested 

5.9 Giant Burrowing Frog (/Ie/cioporus austr3iiacu5) 

C)ccurrence in the Study Area 
During a nocturnal survey for owls on 7/10/94 a low cooing, consistenit 
with descriptions in literature, was heard from open forest in the southern 
gully. Subsequent attempts to find the source were unsuccessful. 
However, suitable habitat for giant burrowing froqs occurs on the site and 
they have been recorded locally. 

H a hit at 
Open forests, breeding in hal lows in sandy stream banks (Cogger, 1992) 
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Di s tn i but i on 
state: Coast and ranges from central coast of NSW to eastern Victoria 

(Coqger, 1 992) 
Rgjon: Many records in Ku-ring-gai Chase National Park; Oxford Falls, 

Ingleside (NPWS database) 

cct: Berowra Valley Bushland Park; (3alston; Marrarnarra National Park; 
Muoqomarra Nature Reserve (NPWS database) 

Stat Li 5 

State; Listed in Part 2 Rare and Vulnerable of Schedule 12, 
Rqion: Indeterminate. Due to its cryptic nature it may be more common 

than thought. 

Threatening Processes 
As the species is an ecological specialist and restricted in distributiuion 
it is vulnerable to habitat destruction. Siltation of streams and pollution 
are other likely threats. 

E f f ects of the Ppos ed Act ivj.t 

i 	 Prime habitat for the species occur's in the sandy banks around the gullies 

1 	and this will remain unaffected by the proposed activity. However, there is 
a possibility that the species inhabits the woodland and open scrub due to 

I 	the sandy substrate, Therefore, direct removal of about 1 2ha of habitat 
would occur. 

I 
The niature of the proposed activity does not allow on-site amelioration for 

I
this species 

On-going Monitoring; 

I None suggested 

1 	6. Species for which Licence to take is sought 

i 	 Take', as definied by section 5,1 of the National Parks and Wildlife Act, 

1 1974, in relation to endangered fauna includes significant modification of 
habitat likely to affect its essential behaviour,  patterns. 

I From the preceding discussion of the endangered species occurring and 
likely to occur,  in the study area, it is concluded that the proponenet is 

I required a licence to take for the following species: 
Powerful Owl (/Vfriox str9r1u) 

* Broad-headed Snake ( Ho,o/oce,ot,a/us tuqar'o/9 

I 	• Red-crowned Toad let ( /2seuc/cotir,vrie austra/i 
Giant Burrowing Frog (/16/e/o/7orvs; 8ustr//cu 

I 
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Appendix A Fauna Species Ust, Lot 3 DP 567166, Ilaroota. 

Key: Habitit W-woodland; F-forest; S-scrub; D-  darn/wetland area 

I Status: A - Abundant 
C - Common 

I 	
M - Moderately common 
U - Uncommon 
E - Endangered - listed on Schedule 1 2 of the National Parks and Wildlife 

I Act(1974) 
* - introduced 

• The status for,  birds; is given for the site (5), region (R) (Blakers eta! 1 98) • and New South Wales (N) (Morris etat 1981). The status for' mammals is 
given for the site and for Australia (N) (Strahan 1991). 	No published data is 

I available for reptile and fr'og status at r'egional or state levels. 	For these 
groups the 	site 	status only 	is given. Status categories 	are 	defined 	in 

I
Appendix C. 

I S 
Scientific Name 	 Common Name Habitat 	Status 

RN 

B RDS 

I ,4ne5 511,06MI11?158 Pacific B lack Duck D M C A 
4qu//eeucx Wedge-tailed Eagle overhead U U M 
eoe/,s/r,te Peaceful Dove W U U A 
eucoserci me/ono/ouce Wonqa Pigeon F U M M 

I
L 
Pt/oosct,o/o/7/ero Common Bronzewinq W U U A 
6catw/'r/te Sulphur-creste.d Cockatoo W U C A 

I 
Triog/ossus 	motcths 
R/otvcercuse/eizens 

Rain bow [or i keet 
Crimson Rosella 

W 
F,W 

U 
M 

C 
C 

C 
A 

Eastern Rosella W U C A 
cucv/uspyrrtritienus Fan-tailed Cuckoo F M C C 

I yttirros novt,o//on Channel - billed Cuckoo W U U U 
Ni iox nov see/eniJije Southern Boobook F M M C 
NstrernJo Powerful Owl F U M U(E) 
Pcaiqusstrir.'/o'es Tawny Froqmouth W U M A 

I 4ec,r't/ie/escr,/ofus Australian Owlet-nightiar W M U A 
Deco/a novacQuL'?eoe Kookaburra W U C A 
Ileriurosv,oerbo Superb [yrebird F M M C 

I /-/frtJnc/anoaxeno Welcome Swallow D M C A 
Corec,nonoveet,o//anoo Black-faced Cuckoo-shrike W 7S C C A 
Fo/tr,eus/re/i EasternYellowkobin F 7 W C C A 
Poct,'coot,o/ooec/oro/i Golden W h 1st 1cr F ,W C C A I co//ur,ic/e/iarmonie Grey Shrike-thrush F W C C A 
Rti,iro ti/,'friose Grey Fantail F 7W S C C A 
R/:ort,r Willie Wagtail D M C A 

I c,-,r,/-,nc/cjc' 	I ii 	lo r*ctor'n Wnhird 
77 	1JL 	L/ F M C A 

t/e/uru.neo Superb Blue Wren F,W 1 5 C C A 

I 
S1-k01-171cfr12/7 /e// 
eryrrineo//vocec 

White-browed Scrub-wren 
White-triroated Warbler 

F 
F 

M 
U 

C 
M 

A 
A 

Brown Thornbill F ,W C C A 
6'//ac/or/: /oui/t/oee White- throated Treecreeper F ,W C C A 

P1 
H 



I Scientific Name 	 Common Name Habi tat 	Status 
S RN 

Lienc's/omct,ros Yellow-faced Honeyeater W,S M C 	A 
11  1e/1,i3O /ew/n// Lewin's Honeyeater F C C 	A 

New Holland Honeyeater F,W,S C C 	A 
4n/t,of,itius /enu/ros/r/c Eastern Spi neb ill W ,S M C 	A 
Z0stero12s Ia/era/is Silvereye W U C 	A 
Parc/a/o/us,cieinc/o/tis Spotted Pardalote F,W C C 	A 
Erntierna/em,aoro/X Red-browedFiretail S,W C C 	A 
Poe,rit,//o/iktieriov// Double-barred Finch SW M U 	A 

01 i ye- backed Oriole F M C 	C 
£y7rnorf,/'?a /thiii Australian M acjp Ic W M C 	A 
15/re,oer0gracu/ñ7a P1 ccl Cur rawong W M C 	A 
corviiscoroncthits Australian Raven W M C 	A 

I 
I 
I 
I 

MAM MALS 
An/FJo/th7/Js s/i'r/// 
Pororne/es nasa/a 
Re/oar us tirevips 

efrucpere7rfrrns 

'eo/w vtJIturnts 
Ct,o/io1o/usou/di'/ 
t-/ormosp/ea's sp 
//opt,//usvu/d/ 
500 tore/lens or kin 
Rot/us /soi,2ies 
R. 
ki/jies vu//Jes * 

REPTILES 
Ct,e/Ikio lOflQkiOl/ki 
Rs&uc/i,00rItiyrkicus 
Pt,ysñ700tt,us leseuril 
1g2/lus /eikkipocIus 

Fu/araprus quty// 

FROGS 
Cri7iki s/Qniiero 
L irnncviiostesieroiii 
LI/or/a verreauxll 
L. Ia//ox 
L.,oeronh/ 

Brown Antechinus W U 	- 	A 
Long-nosed Bandicoot F,W C 	- 	C 
Sugar Glider W U 	- 	C 
Common Rinqtail Possum F,W U 	- 	C 
Swamp Wallaby F,W C 	- 	C 
Little Forest Bat F,W,D C 	- 	C 
Gould's Wattled Bat S,D,W,F C 	- 	A 
A Freetail Bat F,S,W M 	- 	- 
Gould's Long-eared Bat W M 	- 	C 
Eastern Broad-nosed Bat D U 	- 	C 
BushPat F U 	- 	A 
Black Rat F M 	- 	A 
Fox W C 	-A 

Eastern Snake-necked Turtle 0 U 	- 	- 
Red- bellied Black Snake D U 	- 	- 
Eastern Water Dragon F U 	- 
Common Scaly Foot W U 	- 	- 
Eastern Water Skink F U 	- 	- 

Eastern Common Froglet F,D C 	- 	- 
Brown-striped Frog F,D M 	- 	- 
Bleating Tree Frog D C 	- 	- 
Eastern Dwarf Tree Frog 0 C 	- 	- 
Peron's Tree Frog F C 	- 	- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Appendix U Fauna Likely to Occur, Lot 3 DP 567166, flaroota. 

* - denotes introduced species 
	

L - species listed as 'likely to occur' 
E schedule 1 2 species 

Scientific Name 	 Common Name 

1? 	rr e L") 1) 

4rc/?a 110 vo?t/o//a/7c/7 White- faced Heron 
Maned Duck 

Elorios note/us B lack-shouldered Kite 
Acc,//er ti/us Brown Goshawk 
S/ro/ope/te tiensi Spotted I urtledove 
/iacro,o.vQIo omt/o//2ens/s Brown  P iceon 
el/vp tort, wio/iujs t2rnorous Yellow-tailed Cockatoo 

C/cittiorn// (E) Glossy-black Cockatoo 
King Parrot 

tir.wcy' /uci/us Shining Bronze-cuckoo 
£/cu/u/s varte/osus B rush Cuckoo 
Evne,w,c scv/i?000s Koel 
Tv/oniovort,o//enc/i 	(E) Masked Owl 
Ne/cyon $w?ote Sacred Kingfisher 
Euirpstomus orierite/is Dollar bird 
th/c cuic&utus White-throated Needletai 1 
/-/fruJr?c/o/76t7xe,7o Welcome Swallow 
Potroi;e rosno Rose Robin 

'oept,o/e roll ventri Rufous Whistler 
//11/6411_0rubou/8  Leaden Flycatcher 
tlon?orc/ie me/em osLc' B lack - faced Monarch 
Rtik/ororo1iYrons Rufous Fantail 
Mo/uruis /emt,er// Variegated Wren 
Or ,'me so//torte Rock Warbler 

rp*,nemook/ Brown Warbler 
,400/7t/il,?e /fr,eeto Striated Thornhil 1 
,4170170 Yellow Thornbill 
tionoritie mo/onorritia/o Noisy Miner 
Antt,00/ioero cruinict'/oto Red Watt 1 eb I rd 
4,ctrvcoptere Little Wattlebird 
Pt,//emon corrthv/a/ujs Noisy Friar hi rd 
L lti/?e/?ostomuis /euico/uc White-eared Honeyeater 
nombl-01.-Ilus  White- naped Honeyeater 
Pt'/knyr/sri,'ro White-cheeked Honeyeater 
Stereos vu/gorte* Common Starling 
4cr i/t,eres /rlctte* Common Mynah 
P///ort,.vnc/,ujs vte/meuis Satin Bower bird 
6're//itiec;'ono/eoce Australian Magpie-lark 
,41-t0177us6'ye170,ote1-uis Dusky Woodswallow 
Croc/teuis /c'rquiatuis Grey Butcherbird 

MAMMALS 
Toctq/ossos ecu/co/us Short-beaked Echidna 
Dosyurusmecu/o/us CE) Spotted-tailed Quoll 
Trtet,osurus vo/pecu/a Common Br ushtai 1 Possum 
Tcoriitius Mountain Brushtail Possum 
Mocropus rolorteeus Red- necked Wallaby 
l'teropuspo/teocpt,o/us Pale- headed Flying Fox 
M/;'7/0/?/eru/s$ct/rethers//( E) Common Bent-wing Bat 



I 
I 
I Scientific Name 	 Common Name 

MAMMALS (cont) 

I House Mouse 
tm//,r? * Dod 

F/Xs cot,s * Cat 

I REPTILES 
Varoniis voriis Lace Monitor 

I 
Am,9,tho//Jr1S muritis 
Porinotiar/jota 

Jacky Lizard 
Bearded Dragon 

/m,o8/7oc1-yp1/s 	mneisi Mountain Dragon 
0/27/odcfr//is v/tfotjs Stone Gecko 

I 6/tiro/esieuri7 LesueursGecko 
U Southn Leaf-tailed Gecko 

('ryotot/e,otiorus vie/us Fence Skink 
C/e/7ott,srobIJstus Striped Skink I Copper-tailed Skink 
Frrn wt,/t// Whites Skink 

I Eu/ir.ihvnoto 
Bar-sidedSkink 
Red- t hroated Skink 

L omiro'tio/i 	/,wta Garden Skink 
L.QL/16t/enoti Grass Skink 

I £tiosequo/i Three-toed Skink 

1 So,orosc,cvs mijs/ci//oo Weasel Skink 
/-///~Uo  Blue-tongued Lizard 
Rt,am,oto/qit,/os rn/resc/?s Blind Snake 

I t1ore/i spi/otes Diamond Python 
8oi 	,rrec'L,/ar,s Brown Tree Snake 
Don/ro/at,iotjnctti/ato Green Tree Snake 

I Acnttiopt,i entaro/i,s Death Adder 
06D/715q1J0mu/osu5 Golden-crowned Snake 
//o,ri/ocot,o/js 	incrois (E) B road- headed Snake 
P'io lt?A'11116 Eastern Brown Snake I Demons,opsmmoit,,s Yell OW -faced Whip Snake 
Prm,//a aiim/iota B andy bandy 

I
FROGS 
//e/eiooriJs austra/ious (E) Giant Burrowing Frog 

I Pseu,ot,ryne eustnoui( E) Red-crowned Toadlet 
L innc'iiasotos /asmou/o, Spotted Marsh Frog 
L/tor, 	c/?/Ot8 Bleating Tree Frog 
Lcoeru/oo Green Tree Frog 

I 
I 
I 



Appendix C - Fauna Status Category Definitions 

Birds 

Site Status -- based on survey results. 

Common - the species or indirect evidence of the species commonly 
encountered (> 10 occasions) 
Moderately Common -the species or indirect evidence of the species 
encountered on 2-10 occasions 
Uncommon -the species or indirect evidence of the species only encountered 
once. 

Regional Status - based on Blakers ct.at (1985) reporting rate for the 10 

block whose north-west corner,  is 33°S 151 °E, The reporting rate is the 
percentage of record sheets in the Field Atlas on which a qiven species was 
reCorded, 

Common - reporting rate >0% 
Moderately Common - reporting rate 11 %-'0% 
Uncommon - reporting rate <11% 

NSW Status. - based on Morris et.'/ (1 98 1) where the status is qiven 
according to an estimate of the maximum NSW population in any given year. 

Abundant: 	> 1 000 000 
Common: 100 000 - 1 000 00() 
Moderately Common: 10 000 - 100 OOC) 
Uncommon: 1 000 - 10 000 
Scarce: 100 - 1 000 
Rare: <100 

Mammals 

Site Status - based on survey results. 
Common - the species or indirect evidence of the species commonly 
encountered (>1 0 occasions) 
Moderately Common - the species or indirect evidence of the species 
encountered on 2- 10 occasions 
lJncornmon - the species or indirect evidence of the species only 
encountered once 
Reqional Status - information not available for,  most species. 

NSW Status - information not available for most species. 

Australiai Status - based on Strahan (1 933) Status categories not defined. 



I 

I 
3. Reptiles nd Frogs 

Site 	- based on survey results. 

C:ommon - the species or indirect evidence of the species commonly 
encountered (> 10 occasions) 

I Moderately Common -the species or indirect evidence of the species 
encountered on 2-  10 occasions 

' 	Uncommon -the species or indirect evidence of the species only encountered 
once 

I
Reqional Status - information not available. 

NSW Stat;- information not available. 

I 
I 
I 
[] 
I 
I 
I 
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I 
I 
I 
I 



Aendix D 

BAT SURVEY 

SAND EXTRACTION F.I.S. 

Prepared by: Ecotone Ecological Consultants, 
10 King St, Mt. Kuring-gal ... N.S.W. .2080. 

11th November, 1994. 



I 

BAT SURVEY LOT 3, D. P. 567166. MAROOIA, 

I

SAND EXTRACTION F,I.S 

Ecotone Ecological Consultants have been engaged by Antcliff Ecological 

I 	Surveys to carry out a bat survey at the above property as part of an Fauna Impact 
Statement. It is proposed to extract sand in two stages and involves the removal of 
existing vegetation and the underlying sandstone substrate. The resulting levelled areas 

I 	will then be used for market gardens. The land adjoins Marramarra National Park on 
the eastern boundary. 	Approximately 15.75 ha. of the property will be subjected to 
sand extraction, Stage 1 being 5.25 ha. and Stage 2 the remaining 10.5 ha. 

SITE DESCRIPTION 

I The area is typical of Hawkesbury Sandstone with exposed sandstone ridges and 
wind blown caves in some of the larger cliffs. Vegetation is Open Woodland on the 

I 	
south facing ridges (Stage 2) and Open Forest in the 2 deep gullies which form an 
environmental protection zone between the proposed Stages 1 and 2. 	About half of 
Stage I is covered by Open Scrub with the rest being already cleared for agriculture. 

I 	
The major tree species found on the ridges are the Red Bloodwood (Eucalyptus 
gummifera), Yellow Bloodwood (E. eximia), Scribbly Gum (E. haemostoma), Sydney 
Peppermint (E. piperita), Grey Gum ( E. punctata), Sandstone Stringybark (E. oblonga), 

I 	
Narrow-leaved Angophora (Angophora bakeri) and the Smooth-barked Angophora 
(Angophora costata). In the moister gullies the Sydney Peppermint and Smooth-barked 
Angophora were most dominant with Turpentine (Syncarpia glomulifera) occurring in 

I
some areas. 

The area was almost totally burnt in the January 1994 bushfires resulting in a 

I 	sparse shrub and ground cover, although some regenerated ground cover occurs in the 
gullies along with some of the original vegetation in the southern gully. 	Although the 

I 	
fire crowned on parts of the ridges it was less intense in the moister gullies. 

METHODS 

I Bat traps (harp traps) were set for three nights during September/October 1994. 
Two traps were set for one night on the 16th September, both within the the area 

I 	
proposed for stage 2 of the sand extraction. Four traps were set for two nights on the 
15th - 16th October, with one trap being set in Stage 1, two in Stage 2 and the fourth near 
the dam situated between Stages I & 2. 

I Two bat detectors (Anabat, Titley Electronics, Ballina, NSW) were set on each of 
the three nights. 	The detectors were set on the ground and timers used so that bat 

I 	activity could be monitored throughout the night. 	Ultrasonic calls, produced by the 
bats as they passed over the detector, were recorded onto a tape recorder and later 
analysed with the aid of a computer. 

I 
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Bat records for the district were searched for in the National Parks and Wildlife 
Service of NSW Wildlife Atlas and also Central Coast and North Metropolitan District 
records. 	Personal records and those obtained by Ecotone Ecological Consultants 
during other surveys in the district and Australian Museum records of endangered bat 
species were also reviewed. 

Scientific and common names used in this report follow those suggested by 
Richards et. al. 1993. 

SURVEY LIMITATIONS 

The open nature of the vegetation on the site made trap placement difficult. Best 
capture results are usually obtained where obvious flyways through dense vegetation 
occurs. Tracks and roads provide the best locations, especially where a tunnel effect 
through the vegetation is present. However, such sites were not available during this 
study. 

Weather conditions also play an important role in capture success. 	Air 
temperatures, wind velocity, cloud cover and the phase of the moon are considered to 
affect bat activity and the insect prey availability as well as flight behaviour. Should the 
insect population be centred around the tree canopy, bats would also be expected to be 
feeding in this area, thus reducing the effectiveness of the bat traps set only a few metres 
above the ground. In addition, some species spend most of their active period above the 
tree canopy so are rarely caught (e.g. Freetail and Sheathtail bats). 

The use of Bat Detectors has helped to locate species difficult to trap during 
surveys, but also provide some problems. Some of the ultrasonic calls produced on the 
tape recorder can be of short duration or poor quality and also, several call variations, 
including the sound frequency (in kHz), can occur within a species, thus causing some 
confusion between different species when assessing the results. 	Therefore, detector 
results cannot always be regarded as conclusive. 

WEATHER CONDITIONS. 

I 	Date 
	

Ta.Min. 	Ta. Max. 	Wind 	Cloud 	Moon 	Rain 

16/9194 4 24 	SW strong Nil 3/4 waxing Nil 
15/10/94 12 -- 	Light Nil 3/4 Nil 
16/10/94 12 21 	Medium Nil 3/4 Nil 

I 
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I RESULTS 

I The results were poor with only one species of bat, Gould's Long-eared Bat being 
caught in the traps set in the proposed Stage 2. 

I The detectors showed that a further four species occur in the study area. None of 
these are listed as Endangered in Schedule 12 of the National Parks and Wildlife Act 

I 1974, although the Freetail Bat recorded may have been the Eastern Freetail Bat 
(Morinopterus norfolkensis), but more than likely it was the Little Freetail Bat 
(Mormopterus loriae). 

I Trap Results 

I 16/9/94 Trap 2 Gould's Long-eared Bat (Nyctophilus gouldi) 	IF 
15/10/94 Trap 3 Gould's Long-eared Bat (Nyctophilus gouldi) 2F 

I 	
16/10/94 Trap 3 Gould's Long-eared Bat (Nyctophilus gouldi) 	IF 

Detector Results 

I 16/9/94 - Overlooking Gully between Stages 1 & 2 

I 	
Small Forest Bat (Vespadalus vulturnus) - several poor calls 
Gould's Wattled Bat (Chalinolobus gouldii) - poor calls 
Freetail Bat (Mormopterus sp. probably M. loriae) - poor calls 

1 	16/9/94 - Overlooking Dam. 

Small Forest Bat (Vespadalus vulturnus) - a few calls early. 

I
15/10/94 - Stage 1 

Gould's Wattled Bat (Chalinolobus gouldii) 	- 2 passes 

I
Freetail Bat (Mormopterus sp. probably loriae) - 3 passes? 

15/10/94 - Top of Ridge, Stage 2. 

I Gould's Wattled Bat (Chalinolobus gouldii) - 5 passes 
Small Forest Bat (Vespadalus vulturnus) - 1 pass 

I
Freetail Bat (Mormopterus sp. probably loriae) - 2 passes 

16/10/94 	- Overlooking Gully (facing south) 

I Small Forest Bat (Vespadalus vulturnus) - 4 passes 
Long-eared Bat (Nyctophilus species) 	- I pass? 

Ecotone Ecological Consultants 
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16/10/94 - Overlooking Dam - Equipment failure after 10. 30 p.m. 

Gould's Wattled Bat (Chalinolbus gouldii) - 5 + passes 
Small Forest Bat ( Vespadalus vulturnus) - 6 + passes 
Eastern Broad-nosed Bat (Scotorepens orion) - 2 passes 

Endangered Species Recorded from the Region but NOT recorded this study. 

Most Likely 

Common Bent-wing Bat (Miniopterus schreibersii) 

Possible 

Greater Broad-nosed Bat (Scoteanax rueppellii) 
Eastern Freetail Bat (Mormopterus norfolkensis) 
Yellow-bellied Sheathtail Bat (Saccolaimus flaviventris) 

I
Not Likely 

Large-footed Myotis (Myotis adversus) 

I 	False Pipistrelle (Falsi strel lus tasmaniensis) 
Large-eared Pied Bat (Chalinolobus dwyeri) 

COMMENTS ON SURVEY RESULTS 

The survey showed that at least five species of insectivorous bats occur on the 
subject land. 	No species regarded as being endangered were recorded during this 
survey, although some of these species could occur as they have been recorded within the 
general area and suitable habitat exists. 	Weather conditions and loss of vegetation 
diversity through the bushfires are likely to have affected the overall results, as prey 
availability, in the form of insects, is regarded to have a major influence on bat activity 
and population numbers. 	Of equal importance is the presence of suitable roost sites. 
Most of the bat species likely to occur on the site are known to roost in tree hollows or 
behind loose bark. 	Caves and man-made structures such as buildings, culverts and 
tunnels are also used by some species. 

No previous records of bats were found for the immediate area and records are 
few for the district. 	This does not mean that bats are rare in the area but rather that the 
habitat type is difficult to survey and bat surveys have probably not been conducted in 
this area. The recent use of bat detectors has helped improve survey results in areas 
difficult to trap and the results of this survey demonstrates this. 
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Of the endangered species listed above, the most likely to occur is the Common 
Bent-wing Bat. 	This species has been recorded on several occasions on the Central 
Coast and northern suburbs of Sydney in a variety of habitats(Ecotone, NPWS & Aust. 
Museum records). 

There are very few records of the other species thought to possibly occur. 	The 
Greater Broad-nosed Bat and Yellow-bellied Sheathtail Bat have been recorded from 
Dharug National Park to the north-east of the site (NP&WS records). The Eastern 
Freetail Bat has not been recorded from the district and only old Australian Museum 
Records occur from Hunters Hill north of Sydney. The difficulty in separating the calls 
of this species from the apparently more common Little Freetail Bat may be hiding the 
true status of this species. 

The Large-eared Pied Bat has been recorded from the Watagan State Forests well 
to the north east of the site (pers. obs.). 	Although habitat suitable for this cave 
dwelling species occurs in the Wisemans Ferry region no other records could be found. 
Although not likely, it would not be impossible for this species to occur on the site. 
The False Pipistrelle has also been recorded from the Watagan State Forests (pers. obs.) 
and although recorded from Kuring-gai Chase National Park (NP&WS regional records) 
appears to prefer large tracts of tall moist forests. 	The Large-footed Myotis has been 
recorded from Dharug National Park, Penrith and the Central Coast (NP&WS , Aust. 
Museum, Ecotone records), but is usually associated with large bodies of water used as 
feeding areas. 	Suitable caves, tunnels or culverts are also required for roosting. 
The large number of farm dams in the region could provide feeding areas and suitable 
caves may occur along the Hawkesbuiy River and environs. 	Despite this the 
occurrence of this species at the study site is not considered likely. 

Other common species of bat that may occur include the Eastern Horseshoe Bat 

I 

	

	(Rhinolophus megaphyllus), Lesser Long-eared Bat ( Nyctophilus geoffroyi), Chocolate 
Wattled Bat (Chalinolobus mono) and the White-striped Freetail Bat (Tadarida 
australis). 

I IMPACTS 

I The loss of roost sites is an obvious impact and, in the case of this proposal, will 
be a permanent situation on the land to be cleared for sand extraction. 	However, 

I 	
several of the larger trees within the vegetation to be retained were noted to contain 
hollows suitable for roost sites so will provide some habitat for bats. 	Hollows do not 
need to large, in fact the use of quite small spouts on the terminal parts of branches has 

I 	
been observed (pers. obs.). 	Dead trees are also often used and it is recommended that 
these should not be removed from the environmental protection zones. Unfortunately 
such trees are often targeted for firewood collection. 	Some species prefer to roost in 

I 	
caves (e.g. the Eastern Horseshoe Bat, Common Bent-wing Bat and Large-eared Pied 
Bat) but although some shallow wind bIoii caves occur on site, none were observed to 
be suitable as bat roosts. 

I 
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The loss of natural vegetation coupled with the use of insecticides in the 

I 	
proposed agricultural areas is likely to reduce the food availability for bats and therefore 
a reduction in bat populations may occur in the local area. 	The direct effects of the 
chemicals entering the food chain and poisoning the bats is largely unknown and is 

I 	dependent on the chemical used. 	In the U.S.A. organochlorine based chemicals such 
as D.D.T. have been suspected of causing massive deaths of nursing young in the 
Mexican Freetail Bat (Tadanda brasiliensis),(Hill & Smith, 1984). 	Fortunately most 
of these substances are now banned from use. 

CONCLUSION 

Several species of bat are known or expected to occur on the proposed site for 

I 	sand extraction. Most of these are common widespread species. Of the species listed 
as Vulnerable and Rare in Schedule 12 of the National Parks & Wildlife Act 1974 and 
known to occur in the region, only the Common Bent-wing Bat is likely to occur on the 

I actual site. However, given the lack of knowledge on the distribution and habitat 
preferences and mobility of the other species mentioned in this report, they cannot be 
excluded as they may pass infrequently through the area in search of food or only occur 
on a seasonal basis. 

I
Although a local reduction in bat populations in general may result because of the 

sand extraction and subsequent loss of roost sites, no bat species are expected to 
disappear from the area as large areas of similar bat habitat occur in the adjacent 

I 	Marramarra National Park and some good habitat occurs in the proposed habitat 
protection zone. 

I We therefore conclude that the proposed sand extraction on the subject land is 
unlikel y to have a detrimental affect on endangered bat species. 

I 
I 
I 
I 
I 
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ENDANGERED BAT SPECIES ACCOUNTS 

- Distribution 
National - Coastal areas of eastern Australia from about Maryborough, Qid, south to 
Sydney, N.S.W. (Allison, 1983). 
Local - Few confirmed records exist for the region although the species has been 
recorded from Sydney (Aust. Museum records) life Data Base). Both this species and 
the more common Little Freetail Bat could occur on the site since a Mormopterus species 
was detected by ultrasonic calls during the present surveys 	The two Mormopterus 
species are very difficult to distinguish between by their ultrasonic call alone. 

- Status 
Unknown. The difficulty in catching this and other related species by conventional 
survey techniques and the similarity of their ultrasonic calls could be a major reason for 
the paucity of confirmed records. 

-Habitat 
Forests along the coast and adjacent ranges. 

- Ecology 
Very little is known about the ecology of this species other than that small colonies have 
been found in tree hollows and behind loose bark. 	As with all Freetail Bats, this 
species flies swiftly 
above the vegetation canopy or in clearings on the forest edge (Allison, 1983). Suitable 
buildings such as churches are also used as roost sites (Aust. Museum records). 

I -  Effects of Proposed Sand Extraction 
Unknown, although a major reduction in suitable roost hollows would be detrimental to 

I 	
the species. 

-Yellow-bellied Sheathtail Bat (Saccolaimus flaviventris) 

I 	- Distribution 
National - Most of the northern half of Australia extending south through the eastern half 
of NSW and into some coastal areas of Victoria (Richards, 1983c). 

I Local - Records exist from Wisemans Feny and Dharug N. P. (NP&WS regional 
records) and there are Australian Museum records from northern suburbs of Sydney. 

I
Further records exist for the central coast (NPWS Regional Records). 

- Status 

I 	
Unknown. Rarely recorded owing to the difficulty in capturing this species. Appears to 
be widespread over its known range, being more common in the tropics. 

Ecotone Ecological Consultants 
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1 	- Habitat 
Recorded from a variety of habitats ranging from mallee inland to coastal forests. 

I -  Ecology 
Very little is known about this species. It feeds on insects above the vegetation canopy 

I 	and can be recognised by experienced observers by its size, coloration and distinctive 
flight. It is regarded as a solitary species, but small colonies (<10) have been found in 
suitable roosts, usually tree hollows. 	Apparently exhausted bats have been found 

I 	hanging on the external walls of buildings. Winter migration north may occur, but this 
has not been confirmed (Richards, 1983c). 

I 	- Effects of Proposed Sand Extraction 
Unknown, although a drastic reduction in suitable roost hollows would be detrimental to 

I
the species. 

Common Bent-wing Bat (Miniopterus schreibersii) 

I -Distribution 
National - The coast and ranges of eastern Australia extending from Cape York to near 
Adelaide. 

I Local - Although not recorded during this survey this species is likely to occur in the 
area. Several records occur from the forests to the north and the Central Coast and 

I associated ranges (NPWS and Australian Museum records, pers. obs.). 

- Status 

I A common species where suitable caves or structures are available for roost sites. The 
status at Maroota is unknown, 

I -  Habitat 
A variety of habitats adjoining favourable roost sites, including caves, mines, road 
culverts and occasionally buildings. 

- Ecology 
The limiting factor for this species is the availability of roost sites. Maternity roosts are 

I particularly important. Long migrations between roost sites have been recorded (Dwyer, 
1983a). Records of nursery caves are few in number and widespread which leaves this 

I 	
species vulnerable should any of these areas be destroyed. In N.S.W. mating occurs in 
May-June just prior to hibernation, delayed implantation occurs and development of the 
young does not commence until late August. Births occur in December and young are 

I 	
independent between February and March and disperse over long distances. They are 
sexually mature in their second year and may live to over 17 years. Predators include 
owls, pythons, feral cats and foxes (Dwyer, 1 983a). 

I -  Effect of the Proposed Sand Extraction 
This species is not likely to be affected by the proposed development since no cave roost 
sites will be affected, and feeding areas will still be available. 

I 
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1 
I 

- Distribution 
National - The coast and ranges of eastern Australia from northern Queensland to the 
N. S.W./Victorian border. 
Local - This species was not recorded during this survey, but has been recorded from 
Dharug N.P. and Olney State Forest (NP&WS records, pers. obs) 

- Status 
This species is regarded as uncommon to sparse given the current lack of knowledge of 
its distribution (Richards 1983a, Parnaby 1992). 

- Habitat 
A variety of habitats including rainforests are used as foraging areas. This species 
usually roosts in tree hollows. 

I

-  Ecology 
Little is known about this large species of insectivorous bat. It has been recorded to eat 
other bats when caught with other species in a bat trap (Woodside & Long, 1984 and 

I 	
pers. 

- Effects of the Proposed Sand Extraction 

I 	
The main threat to this species is the loss of roost sites. The retention of any large 
hollow trees on the site will help to alleviate any impact on this species should it occur. 

Large-eared Pied Bat (Chalinolobus dwyeri) 

I 	
- Distribution 
National - Central southern Queensland south along the Great Divide to just south of 
Sydney N.S.W. 

I Local - Recorded from Olney State Forest to the north of Maroota (pers. obs.). 

- Status - on current records regarded as rare and only scattered throughout the known 

I range. The status at Maroota is unknown. 

I

-  Habitat - well timbered drier habitat with gullies (Hall & Richards 1979, Parnaby 
1992). Known to roost in caves, mine tunnels and old Fairy Martins nests (Dwyer 1983). 

'- Ecology - This species was first described in the 1960's. From the limited data 
available, the Large-eared Pied Bat forms small aggregations in suitable caves or mine 
tunnels in Spring. Dwyer (1966 & 1983) studied a colony of up to 13 females and a few 

I 
Ecotone Ecological Consultants 	 Page - 9 

I 

I 
I 
I 
I 
I 

I 



Bat Survey, Maroota Sand Extraction FIS 

I males in mine tunnels at Copeton, N.S.W. The colony formed in early Spring and one 
or two young were born in late November /early December and weaned in January. 

I 	
Females can breed during their first year. The colony dispersed during Autumn and 
Winter and may hibernate during the coldest months. Mating may take place in early 
winter as males had enlarged testes and the glands on the muzzles of both sexes were 

I also swollen at this time of the year. 

- Effects of Sand Extraction. 

I Although not expected to occur on the site, the main impact on this species would 
be the destruction of roost sites during excavation work. No suitable caves were noted 

I 	
within the extraction zones during this survey. 

- Eastern False Pipistrelle (Falsistrellus tasmaniensis) 

I
-  Distribution 
- National - Found along the coast and ranges of eastern Australia from southern 
Queensland to the Vict1anISouth Australian border. Also found in Tasmania and S.W. 

I Western Australia. 
- Local - Records occur from Olney State Forest (pers. obs.) and Kuring-gai Chase 

I
National Park (N.P.W.S. records) but no records for the Maroota district. 

- Status - Unknown but regarded as uncommon and localised (Parnaby, 1992). 

I -  Habitat - Not fully known but preferred habitat appears to be tall forest on the coast 
and ranges. 

- Ecology - They roost in large trees and occasionally in caves and buildings. Fairly 
large aggregations (10) have been recorded (Phillips et.al. 1985). It has been suggested 

I 	that some populations of this species migrates to the coast in winter (Parnaby, 1983), but 
near Canberra evidence points towards hibernation rather than migration (Phillips et. al. 

I
1985). 

- Effect of Sand Extraction 
- Although not expected to occur at this site, removal of large roost trees is considered a 

I
major threat to the species (Parnaby, 1983). 

I
-  Large-footed Myotis (Myotis adversus) 

- Distribution - 

I
-  National - Coast and ranges from northern Western Australia, around the east coast to 
the south-east of South Australia. 

I -  Local - No records occur for the immediate area but the species has been recently 
recorded on the Central Coast - including Dharug National Park (N.P.W.S. records and 

I 
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1 	Ecotone, 1994). Australian Museum records also occur from Penrith and Wanagamba 
Dam. 

I -  Status 
Locally common where suitable roost and feeding sites occur, especially in the northern 

I 	parts of Australia. The true status of this species is unknown in the southern part of the 
distribution area, although a large colony (100+) has recently been discovered in tunnels 
at Vales Point Power Station at Lake Macquarie to the south west of Newcastle 

I (N.P.W.S. regional records). 

I
-  Habitat 

Usually near large bodies of water, including lakes, rivers and large streams. Suitable 

I 	
roost sites are usually nearby. These include caves, tunnels, mines, buildings and under 
bridges. 	They have also been found roosting in dense vegetation in the tropics 
(Richards, 1983). 

	

EcoloI 	- 	__ 

I 	Breeding colonies of ten to several hundred form in a suitable roost site. Within these 
colonies small clusters form, consisting of a male and a harem of females. This territory 
is defended from other males by the dominant male. In N.S.W. breeding occurs in 

I 	November-December and only a single young is produced. Further north the breeding 
season is extended and up to three successive births occur (Richards, 1983). At the 
Vales Point colony young were reported in November, 1993 (N.P.W.S. regional records) 

	

' 	however, pregnant females were caught in early February, 1994 at Wyrrabalong National 
Park some 15 kms south of Vales Point. This suggests that two births are occurring in 
the area. The constant warm humid conditions in the power station tunnels may be 

I influencing the breeding pattern in this area (Ecotone, 1994). When not breeding the 
males roost alone, still defending their territory. After weaning, the young forms a 

I 	
strong bond with its mother for at least 4 weeks and is probably taught how to catch food 
by raking the surface of the water with their large feet (Richards, 1983). Aquatic insects 
form a large part of the diet of this species with small fish also caught in some areas 

I
(Robson, 1984). 

- Effects of Sand Extraction 

I This species is not expected to occur at the site but, where is does occur, the destruction 
of roost sites is regarded as being a major threat to the species. 

H 
I 
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Apendix E Weather Conditions durifig the Field Survey 

Unless otherwise indicated weather statistics are for,  Richmond (the 
closest Bureau of Meteorology station) 

Key to taxon: M - small mammal trapping; Ba. - hats; 3- spotlightinq; 
0 - owl survey; B - bird census; F- frogs; P - reptiles 

Date Max temp Min temp Rainfall(mm) 	Taxon 
26/7/94 17 -1 - 	 3,0 
22/8/94 21 2 -. 	 0 
24/8/94 19 2 - 	 0 
26/8/94 21 4 - 	 0 
29/8/94 23 4 - 	 0 
2/9/94 24 4 - 	 0 
16/9/94 24 4 - 	 M,B,R,Ba 
17/9/94 25 1 - 	 M,B,R,F,3 
18/9/94 25 4 - 	 M,B,R,F,C 
7/10/94 25 9 - 	 0,F,3 
15/10/94 - 12 - 	 Ba 
16/10/94X 21 12 - 	 Ba 
23/10/94 21 8 - 	 0,F,3 

recorded on site 
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NSW. Client: Vim test Pty. Ltd. 
a 	Fauna survey of proposed subdivision site, Valentine, NSW. Cl lent: 
5tocklands (Constructors) Pty.Ltd. 
a Assessment of SEPP 19 requirements, proposed road extension, L3lerihaven, 
NSW, Client: Landcom, 
a Fauna survey and assessment of effect on the environment of endangered 
fauna of proposed Iritegrated Development Site, Leura. Ci lent: Charles 
Gianvilie (Architects) Pty.Ltd. 

Fauna survey and assessment of effect on the environment of enidangered 
fauna of proposed development, Camden, NSW. 	Client: Hassel Planning 
C;onsul tants. 
a Flora arid fauna survey and assessment of effect on the ervironmerit of 
endangered fauna of proposed dove 1 oprri ent, Wail an I a )  NSW. Cii ent: Rhodes 
Thompson Associates. 

Flora and fauna survey,F or inclusion in El 5, proposed sand mine site, 
Maroota NSW. Cl lent: Coil in Donqes & Assoc.. 
a Flora and faunia survey and assessment of effect on the environiment of 
endangered fauna of' proposed development, Faulconbridqe, NSW. 	Cl lent: 
Freehurri & Freeburn Architects. 
a Flora and fauna survey and assessment of effect ori the environment of 
endangered fauna of proposed development, linda Creek, NSW. 	Ci lent: 
Mushroom Composters Pty Ltd. 

Assessment of effect on the environment of endangered fauna of proposed 
activity, Cattai )  NSW. Nexus Environimental Planning. 
a P ant identification and data base col latiori as part of Wet Tropical 
Highlands Survey. Employer: Queensland National Parks arid Wildlife Service, 

Membership of Relevant Organizations 
Royal Zoological Society of NSW (Scientific Member) 
NSW FieldOrniithologists Club 
Austr'alasian Raptor Association 
Royal Australian Dm1 tholoqists Union 
National Parks Association 

E 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 	 CURRICULUM VITAE 

I
NAME: C. Ray Williams 

YEAR OF BIRTH: 	1946 

I QUALIFICATIONS: 

Biological Technicians Certificate, Sydney Technical College 

I PROFESSIONAL AFFILIATIONS 

Royal Zoological Society of N.S.W - Scientific Member 

I - Chairman, Mammal Section 1983 - 1987 
- Vice-Chairman, Mammal Section 1987 - Present 

I Australian Mammal Society - Member 

Australian Bat Society - Member 

I PROFESSIONAL EXPERIENCE 

Ecotone Ecological Consultants 

I Principal 	1987 - Present 

Management of Ecological   Projects and co-ordination of field surveys and specialist 

I sub-co nsultants. Major input to fauna studies (see Business Resume for more details 
on projects undertaken.) 

I University of New South Wales 
Technical Officer in Charge, Zoology Department - Cowan Research Station 1975 - 

I
1992 

Responsible for the running of the Field Station and Staff. A wide range of native 

I 	
fauna, particularly mammals, were maintained in captivity for research. 

Department of Technical and Further Education 

I

Part-time Teacher of Animal Care 1983 - 1991 

Private Fauna Consultant 

I 	Fauna Surveys and Ecological Studies for Environmental Impact Statements. 1975 - 
1984 

I -  Ecological Studies of the State Highway No.23 Corridor (Shortland to Pacific 
Highway) for Macdonald Wagner Pty Ltd and Department of Main Roads N.S.W - 
1984 

I -  Study of the Biological and Physical Consequences of River Sand Extraction - Lower 
Colo River Study for Colo River Action Group - 1983 

I -  Vertebrate fauna of the East Wyong Shire prepared for the N.S.W. Planing and 
Environment Commission - 1980 
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I 
I -  Faunal Impact of River Improvement E.1.S for Colo River Stream Clearing for 

Gutteridge, Haskins and Davey - 1982 

I -  Environmental Impact of Sand and Soil Extraction - Nepean River, Camden for 
Monier Ltd and Wellings, Smith and Byrnes Pty Ltd - 1981 

1 	Studies undertaken in conjunction with Macguarie University -Centre for 
Environmental and Urban Studies 

1 	- Flora and Fauna Studies for the proposed Penrith Lakes Scheme. 
(Environmental and Urban Studies Report No.65 for Kinhill Planners Pty Ltd - 1981) 

I -  Flora and Fauna Studies for the proposed Penrith Lakes Scheme 2. Regional 
Environmental Study. 

I PUBLICATIONS 

The Life Cycle of Antechinus swainsonii in 'Carnivorous Marsupials" M Archer, Ed. 

I Royal Zoological Society of N.S.W. - 1982 

Grant, T .R., Williams, C. R. and Carrick F. N. (1977) "Maintenance of the Platypus 

I 	(Ornithorhynchus anatinus) in Captivity under Laboratory Conditions." Aust.zool. 25 
(2),pp. 117-124 

Ellis, M. V. Williams, C. R. and Wilson, P.( II 989) "Extension to the known range of 

I 	Gould's Long-eared bat (Nyctophilus gouldi) Tomes, 1858 (Chiroptera: 
Vespertilionidae) in New South Wales, Atist. Zool. 25: pp.79-82  

I 	Williams, C. R. (1983) "May School Holiday Excursion to Central Western New 
South Wales.Koolewong 12 (2) :pp 10-15 

I 	
Major Contributor "Care and Handling of Native Fauna" Royal Zoological Society of 
N.S.W. 

ADDITIONAL REPORTS/STUDIES 

I Organiser of Field Surveys for Royal Zoological Society of N.S.W. for over 14 years. 
Although these are usually voluntary weekend or school holiday surveys, valuable 

I 	work has been achieved in State Forests. Range extentions for four mammal species 
have resulted from this survey work to date. Typical examples follow: 

I National Parks and Wildlife Service of N.S.W. 

- Mammal Surveys of sandridge vegetation, Sturt National Park - 1976 

I -  Mammal Surveys of mallee and other vegetation types, Yathong Nature Reserve, 
CobarN.S.W - 1983 

I -  Ecological Studies of the effects of Wildfire on small mammal populations in Kuringai 
Chase National Park - 1983 to Present 
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I Forestry Commission of N.S.W 

- Ecological Studies of the effects on small mammal populations of clearing natural 

I 

	

	moist forest and of subsequent eucalypt plantation management practices, in the Olney 
State Forest, near Wyong N.S.W - 1977 to 1992. This included an extensive bat 

I
survey carried out over several years. 

WILDLIFE PHOTOGRAPHER 

I 	Contributor of a number of photographs to The National Photographic Index of 
Australian Wildlife, Urban Wildlife and various other books and magazines. 
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CER1IH CAll ON 

This is to cerMfy that this Fauna Impact Statement has been prepared in 
accordance with the requirements of Section 921)( 1) of the National Parks 
:1r)d Wi idi ile Act)  1974 and the requirements of the Director - qeneral of the 
National Parks and WI ldl I feService. 

Principal Antcliff Ecological Surveys 
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Mr Paul Burcher 
Antcliff Ecological Surveys 
39 Dean St 
WEST PENNANT HILLS NSW 2125 

NSW 
NATIONAL 
PARKS AND 
WILDLIFE 
SERVICE 

Our reference: 	 A 13080 
Your reference: 	 pb:PB:M3 

DIRECTOR-GENERAL'S REQUIREMENTS FOR PROPOSED 
SAND MiNE SITE AT LOT 3, DP 567166, MAROOTA. 

Dear Mr Burcher, 

Thank you for your letter, dated 23 August 1994 received by the Service 24 
August 1994 requesting my requirements for a Fauna Impact Statement for the 
above cited development. 

The Fauna Impact Statement (FIS) must meet all of the requirements of Section 
921)(1) of the National Parks and Wildlife Act, 1974. Pursuant to Section 
921)(3), and in addition to the basic requirements set out in Section 92D(1), 
(which are repeated below in hold lettering), I require the following: 

"921)(1) A Fauna Impact Statement must: 

be in writing; and 

be signed by the person who prepared it; and 

include to the fullest extent reasonably practicable, the following; 

a full description of the fauna to be affected by the actions and the 

I
habitat used by the fauna;" 

Head Office 
43 Bridge Street 
Hurstville NSW 
Australia 
P0 Box 1967 
Hurstville 2220 
Fax: (02) 585 6555 
Tel: (02) 585 6444 

Australian-made 100% recycled paper 
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In addition to this requirement: 

I
. 	a fauna survey is required to be conducted in the area proposed for the 

development and surrounding areas likely to contribute to fauna habitat 
(study area). Sampling methodology should include but is not limited to 

I 	
the Glossy Black Cockatoo (Calyptorhynchus latitaini), Masked Owl (Tyto 
novaehollandiae), Koala (Phascolarctos cinereus), Tiger Quoll (Dasyurus 
maculatus), Red-crowned Toadlet (Pseudophryne australis) and Broad-
headed Snake (Hoplocephalus bun garo ides). 

I Previous fauna studies may be incorporated as part of this work. 

I
. 	a full description of the methodology used in the fauna survey (eg. dates 

of survey, weather conditions, number of traps, configuration of traps etc). 
Identification of reptiles, frogs and bats should be confirmed by a 
recognised authority (eg. Australian Museum) for species of taxonomic 

I uncertainty. 	 - 

I 	
"(ii) an assessment of the regional and statewide distribution of the species 

and the habitat to be affected by the actions and any environmental 
pressures on them;" 

In addition to this requirement, further assessment should include: 

I
. 	a description of the local distribution and abundance of endangered fauna 

known or likely to occur in the study area, and any environmental 
pressures on them and their habitat. 

I . 	a description of the habitats and potential habitats of endangered fauna in 
the study area, describing habitat distribution within the study area and 

I 	local distribution of these habitats. Habitat critical to essential behavioural 
patterns of the endangered species should be identified. 

I
. 	an assessment of dispersal or movement areas or routes of endangered 

fauna species known or likely to occur in the study area and any existing 
or future harriers to interbreeding opportunities between populations of 
endangered fauna within the local area. 

"(iii) a description of the actions and how they will modify the environment 

I and affect the essential behavioural patterns of the fauna in the short 
and long term where long term encompasses the time required to 
regenerate essential habitat components;" 

I 
I 
I 
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In addition to this requirement: 

I . 	a description of the location, nature and extent of habitat degradation 
which may result from the proposed development, and the likely effect on 
endangered fauna known or likely to occur in the study area. 

I 	. 	a description of the possible effects of the development on any local 
populations of endangered fauna known or likely to occur in the study 
area. 

I 
details of the measures to be taken to ameliorate the impacts;" 

In addition to this requirement, detailed information should be provided on: 

I
. 	any habitat restoration proposed for the study area, including the expected 

time taken to restore habitat, any proposals or opportunities to improve 
habitat and the likely impact on fauna, particularly during the time the 
habitat is being restored. 

I . 	any measures proposed to reduce possible effects of the activity on 
endangered fauna known or likely to occur in the study area. 

I • 	any proposed on-going monitoring of the effectiveness of those 
ameliorative measures. 

I . 	reference should be made to any alternative proposals and proposed 
habitat retention areas that would reduce the extent of any habitat 
degradation. 

I . 	An assessment of the endangered fauna species (including a list of those 
species) which will or are likely to be taken or killed by the proposed 

I 	
development, as ameliorated. 	In undertaking this assessment 
consideration should be given to the meaning of "take" as defined by 
section 5 (1) of the National Parks and Wildlife Act, 1974. If the Fauna 

I 	
Impact Statement is to accompany a licence application for a General 
(Section 120) licence to take or kill endangered fauna, then the Fauna 
Impact Statement must clearly list those species for which licence 
coverage is sought. 

I 
details of the qualifications and experience in biological science and 

I 	
fauna management of the person preparing the statement and of any 
other person who has conducted research or investigations relied 
upon." 

In addition to this requirement: 

all information cited, where statements or conclusions are made, must be 

I provided or fully referenced. 

I 
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I 
The Fauna Impact Statement which satisfies the above requirements must be 
forwarded in writing to the National Parks and Wildlife Service. Should you 
require any further information please contact the Manager, Threatened Species 

1 	Unit on (02) 585 6540. 

Yours sincerely, 

I 
/t 

ROBYN KRUK 

I Di rector- General. 
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APPENDIX "F" - 	Archaeological Study 
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F I CUR ES 
Behind Page 

I

i Regional 	Location: 	1:300 	000 

2 Location of Survey Area: 
Lower Portland & Gunderman 

1 1:25,000 Topographic 

3 Location of proposed Development 
and Environmental Protection Zones I 1:5000 	(base map supplied by client) 

4 Topography, 	Landscape and location 

I 
of Archaeological Site Ccl 
1:5000 	(base map supplied by client) 

I
S Location of Archaeological Sites 

Lower Portland & Gunderman 
1:25,000 Topographic 9 

I 
PHOTOGR A P US 

1 Survey area from SW corner, 	looking NE. 	Northern 
boundary is along wooded ridgetop (photo 2) 

2 Survey area from NE corner, 	looking SW to Market 
Garden 	(photo 1) . 	Note evidence of bushf ire. 

3 Grinding Groove Site ccl, 	Group 1. 

I Looking SE.. 	20cm measure. 

4 Grinding Groove Site CC1, 	Group 2. 

I 
Looking SE. 	60cm of measure exposed. 

S Scattered pebbles on southern hillside, 	indicating 

I res i dual presence of Ter t I ary "Maroota Sand", 	a 
raw material 	source 	for Aboriginal 	stone artefacts. 
Looking S towards hilltop. 	Note evidence of 	fire. ' 

6 Naturally split 	quartz pebble on hillside. 
in si t u where found. 	22cm of measure exposed. 

I 7. Site CC2: General view across engravings to 
watercourse with grinding grooves, 	near 
standing figure. 	Looking ENE. 

I 8 Site CC2: Engravings on sub-horizontal rock 
sur face. 	Looking N. 	20cm measure. 

I C) Site CC2: 	Grinding grooves 	in dry stream bed. 
Flow direction 	from right 	to 	left. 	Note sediment 
over watercourse. 	Looking WSW towards locat ion I of engravings uphill . 	2 metre tape 

10 Rock shelter with potent id 	archaeological 

I (-lepos i t : 	PAUl . 	Looking 	N.  
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I i 	INTRODUCTION 

I 	
This report was commissioned by Collin C. Dongés & Associates, on 
behalf of PF Formation. It details a survey for Aboriginal 
archaeological sites over about 20 hectares of land on Lot 3, 
DP567161 at Maroota, north west of Sydney, NSW (Figures 1 & 2). At 

I 	this location PF Format Ion proposes to carry out sand mining 
operations that wi 1 1 result in the removal of sand and sandstone to 
a considerable depth below the present land surface (Figures 3 & 4 

I 	show the development area and landscape details) . Two gully areas 
within Lot 3 are designated 7(e) Environmental Protection Zones 
(escarpment ) by Horns by Council and add i t i onal exclusion zones are 
planned around the two separate development areas, for control of 

I sediment and other impact possibilities (Figure 3). 

I
1.1 Summay of Results & Recommendations 

A full archaeological survey of the area was carried out in July 
1994 and resulted in the identification of four new Aboriginal 

I 	
archaeological sites (1 grinding groove site, 1 engraving and 
grinding groove site, 2 rock shelters with archaeological deposit) 
plus one shelter with potential archaeological deposit (PAD). 

I 	
(Figures 4 & 5 show locations). All of the sites are within or 
close to the des i gna ted exc 1 us ion zones and it is recommended that 
they be protected and the area avol dccl for the dura t ion of the 
development program. An archaeologist and/or representative of the 

I etropolitan Local Aboriginal Land Council (LALC) or National Parks 
and, W 11 dli fe Serv ice (NPWS) should advise on protect i ye measures 
be present during erection of fencing or identification signs, and 

I carry out regular monitoring. 

In addi t ion to the archaeological sites, a previously unmapped 
- 	occurrence of the geological sequence known as Maroota Sand?  was 

i dent i f I cci (F I gure 4) . The sequence con ta ins cobbl es and pebbles 
that could have been useful for the manufacture of Aboriginal 
flaked stone artefacts. It is suggested that a representative 

I 	sample of i:ebhies from the Maroota Sand remnant should be col lecteci 
by the archaeologist for future research and techno log i cal study. 

I 	Apart from the above constraints there are no archaeological 
reasons why the development should not be allowed to proceed as 
p1 annecl 

2 	ABORIGINAL CONSULTATION 

Aboriginal archaeological sites are protected under the National 

I 	Parks and Wildlife Act of 1974 (as amended), administered by the 
Director of NSW National Parks and Wildlife. It is the policy of 
the NPWS and such bad i es as the Australian Association of 

I 	Consul t i rig Archaeologists (AACA Inc) to support and encourage 
Aboriginal involvement in the care and control of the part of the 
Austral Ian her i tage wh icli relates to their ancestors. The present 

I 	
study area fal Is within the terr i tory administered by the 
Net ropo I i tan LALC. A representative of the Council, Ms Mary Coe 
met the archaeologist on-site but was unable Lu Lui<e part in the 
ful 1 field survey. She has agreed to exam i I-ic the present document 

I 	and report to t lie Land Council, who wi 11 forward their views 
separate lv . It is there fore reconituendeci that a copy of my report be 
furwa rded di rec LI y tot lie Net ropo I I t niii LALC - 

I 
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I 
3 	SOURCES OF INFORMATION 

I 	The Register of Aboriginal sites, kept by NPWS, is the main source 
of information about prehistoric and other Aboriginal sites in NSW. 
The information listed in the Register varies from brief 

I 	
descriptions with vague relocation directions to detailed reports 
of sites, their envi ronnient , interpretation and available 
clocumen tat ion. 

I 	The NPWS also keeps a file of archaeological reports. The majority 
of these are the resul t of surveys iii connect ion with  Environmental 
Reviews (for example EISs or REFs) or more in tens i \e archaeological 

I 	investigations following such surveys (refer to REFERENCES section 
of this report for titles relevant to this study) 

I 	
In addition, information concerning past Aboriginal activities can 
he gained from the study of artefacts held in museums. The 
Austral ian Museum in Sydney is the legal reposi tory for all 
Aboriginal archaeological material excavated or collected in New 

I 	South Wales. The Museum holds many stone and other artefacts such 
as boomerangs , shields and spears , cal icc ted throughout the coun try 

I 	
since European settlement. 

In many areas i t is also pass ible to gain information about 
Aboriginal sites from local residents, however such information 
varies in quality and credibility. 

4 	ENVIRONMENTAL CONTEXT 

I The an turn I envi ronment of an area influences not only the 
availability of local resources such as food and raw materials for 

I 	artefacts but also the likely presence/absenc;e of various 
archaeological si te types and whether or not sites will he 
preserved 

I Changes in the environment through time are important factors in 
this equation. For example. clearance of natural vegetation in an 

I 	
area can alter groundwater character ist ics and lead to var iat ions 
in the decomposition rates of organic material in an archaeological 
site. Clearance can also accelerate erosion of some sites and 
sedimentation of others, depending on their location. 

1 	4.1 Climate 

I 	
The climate of Sydney today is general 1 y moderate . Annual ra in fall 
in the survey area approxi mates 8-900mm, with slightly more in the 
i rot hal f of the year than the second . Mean annual temperatures 

I 	
at the Sydney Observatory range from 14-21 deg.C., with the highest 
recorded at 45 deg. and tire lowest at 2 deg. In the survey area the 
temperature range tends to be greater, due to its loca t ion relative 

I
to the coastline. 

Sydney is subject to occasional ier rods of high iii Lens i ty rainfall 
arid of hot, dry weather, the latter often result: ing in bush fires 

I 	
(as we know only too well this year!). (Climatic inforiiiat:ion from 
an AUS t ra 1 1 an Bureau of Meteorology book let and moan t 1 25 , 000 
Top(-)graph i c Maps) 

1 	 2 



Li 
Climatic factors influenced Aborigines' choice of the past 
act iity areas which have become today s archaeological sites. The 
samefactors have affected the visibility and preservation of these 
sites. For example, past bushf ires may have destroyed organic 
material such as bone or wooden artefacts and sheetwash during 
roinstc'rmS may have carried archaeological material to lower levels 
on a hillside. 

I 	
4.2 Description and Topography 

The survey area covers around 20 hectares and is situated on the 
eastern edge of the north/south tending Maroota Ridge, about three 

I 	
quarters of a hi lometre to the east of the historic Old Northern 
Road (Figure 2). In the south west, the land slopes down gently 
north eastwards, towards an incised sect ion of Coopers Creek, a 

I 	
ma i nlv permanent watercourse which runs into the Hawkesbury River 
about 4 hi lometres to the east 	Beyond the creek the land rises 
more steeply, to an east/west tending ridgeline along the north 
east boundary (Photos 1 & 2 show most of the area from the south 

I 	west and north east pho to 1 oca t ions are shown on Figure 4) . A 
tributary gully runs southward down the eastern sect i on of the 
survey area. Overall , the land varies in elevation from around 

I 	
150m ASL at creek level to around 230m ASL on the north east 
hilltop (Figures 2 & 4). 

I 	
The land in the south west has been cleared and modi fied (there is 
evidence of surface stripping, with an adjacent field being 10-
20cms hi gher in some places) and is current ly being used for market 
gardening (Ph(Dto 1). Adjacent, to the east, there is low shrubbv 

I 	no t i ye regrowth on previously cleared land. Tracks , a small water- 
f ill ed ?quarrv and heaps of excava ted soil and rock are present in 
t; ii is area. The hillside between here and the creek line is covered 

I 	with pebbles, mainly of quartz and quartzite (see Section 4.3, 
Figure 4 and Photo 5) 

I
A dam has been constructed across Coopers Creek, near the western 
boundary of the survey area, and various tracks and cleared 
sect ions are present near here. Further downstream the creekilne 

I 	
is less disturhe:I and is quite densely vegetated in parts. Tracks 
also run around and up the wooded northern hillside, where some 
sections appear to have been stripped of portable surface rock. 
Numerous exposures of bedrock are present along the hillside, 

I 	either as discrete outcrops, longer shelflines or small scarps. 
me more prominet dowstrean along Coopers CreekScarps bec  

I 	
Evidence of the severe hushfires in January 1994 is omnipresent, 
wi tir varying degrees of regrowth evident (see for example Photos 2, 
3 &- 5). 	Erosion of surface material is also evident on hillsides, 

I 	
probbl y exacerba ted by f ire and previous removal of 'bushrock" 

4.3 	Geqjgv and So i ls 

I 	Outcropping bedrock in the survey area is Hawkeshury Sandstone, the 
ma in type of rock used for engraved art and artefac t-gr i rid i ng by 
Sydney Abor i g I nra 1 groups and also the probable 1 oca t ion of most of 
the us(-:?able rock sire 1 ters (the latter hypothesis has not been 
)- I gorous I y tested , bni t see V i nni combo 1980) . 	Some raw mater i a I S 

for stone artelacts part i cu larlv quartz pebbles (Photo 6) may be 
fcjiijjj 	1.1 bandls of Cong lonrera to within the ilawkesbury Sandstone. 

3 



In the south west of the survey area, sandstone is overlain by what 
is probably an extension of the Tertiary alluvial sediments known 
as the Maroota Sand (see Ether idge 1980) . A cover of sandy soil in 
the market gardens of the south west corner thins out eastward to a 
pebbly lag deposit over sandstone (Photo 5; see Figure 4 for 
location). Etheridge, in an investigation into the Maroota 
Tertiary deposit, did not map this particular occurrence but, from 
its location and pebble types, such an interpretat ion appears 
I I I<.el y to be val i d (pers comm, Geological Survey spokesman) 

The cobbles and pebbles of the Maroota Sand are up to 10cm long and 
include quartz, quartzil.e, petrified wood, jasper, agates, chert, 
metamorphic rocks and sandstone. According to Ether i dge (1980 16) 
there seem to be two distinct pebble populations, indicating 
cii f ferent provenances - Those i dent i f i ed ciur i ng my survey were 
mainly quartz and quartzl te, with chert , jasper and other materials 
(so far unidentified) also being present. They appear to belong to 
the suite that Ether.idge suggests may have resul ted from reworking 
of Perm Ian conglomerates. Their sul tabi ii tv for Aborinal 
artefact manufacture has not yet been tested by an expert but many 
look as if they would produce useful flakes. 

I 	Other rock used for stone artefacts, such as silcrete (which was 
flaked) and fine-grained volcanic material such as basalt (mainly 
used for makingground-edge implements, for example hatchet heads) 

I 	
would have had to be brought from areas further afield, such as the 
Cumber] and Plain or the Nepean-Hawkeshury River gravel beds. There 
is also a basalt outcrop about one kilometre to the south 
(Ether I dge , 1980 : 6) and another about 2kms south west , which may 

I 	have been suitable for artefacts ( to cia te these outcrops have not 
been checked for thei r su i tab II i ty) 

I 	The natural soi is and sediments on the hillsides generally maintain 
an acid--tending pH value (refer Cliesnut , 1980:• 198; see also Hughes 
1980, 50-2) . Such a tendency, together with the rainfal. 1 regime, 
is a further factor (see 4.1 above) that would tend to accelerate. 

I the breakdown of organic material in archaeological sites. 

4.4 	Vegetation and Fauna 

I The south western section of 	the survey area has been cleared of 
its original 	vegetation. 	Part 	of this area 	is currently planted 
with 	let tuces and part has been I a] lowed 	to regenerate and 	is now 
covered with shrubby regrowth . In addition, 	there has been 
clearing, 	disturbance and the 	incurs I 0111 	of 	introduced 	plant 	spec i Cs 
around the dam and t rack 1 I nes . However 	nat i ye forest remains over 

I most of 	the north eastern hi 1 is ide and 	along the creek below the 
(11am 	(Figure 	4 shows details; 	see also Photos 	1 	& 	2). 	At 	the 	time 
of 	the 	field 	survey 	the effects of 	the January bushfires were still 

I evident 	(see esp. 	Photos 2, 	3 & 5) 	but regrowth of trees and shrubs 
was proceeding slowly. 

I A list of plants present in the survey area has been prepared by 
Antcliff Ecological Surveys. It lists around 40 species that are 
known to be edible and 20 that were used in other ways by 

I 	
Aborigines of the Sydney area. These include Euc:a ]ypt us and 
A] .Locasuaiina spp (wood used for nr tefacts and Ci rewood ; bark used 
for ar tefacts , site I ters e Lc: ; hell ow trunks and branches are homes 

I
for possums hon(--y found i ii 1 tees ' lies ts ) , 	TvpJia orion 1: all s and 

I 
I 
I 
I 
I 
I 
I 
I 



I 

Elaeocharis spacea]ata (Rushes - Rhizomes edible, leaves used for 

baskets) , Pteri di urn esculen turn (Bracken Fern - roots and young 

I 	
shoots edible). Doryanthus excelsa (Gynlea Lily - root and flower 
spikes edible, leaves used to make baskets) , Ficus rubiginosa (Port 
Jackson Fig - roots used to make baskets, fruit eaten) . Edible 
fruit also include Exocarpus cupressiFornhis (Nat ive Cherry, or 

I 	Cherry Bal brat) , Cassytha glabella (Devil's Twine), BiJ]ar'cliera 

scandens (Apple berry) , Persoonia SPP (Geehung) , Dianella caerulea 
(Paroo Lily). Nectar can be obtained from a variety of plants 

I 	present in the area including bot t lebrushes , banks las , euca I ypts 
and grey i ii eas . Edible grubs are of ten present in the roots and 
t runks or stems of wat t les and some banks las 	Perhaps the most 

I 	
use fob plant in the area was the Grass Tree - Xan L/jorr'Jioea airborea 
& X. media. The dried stem was used for spearshafts and fire-
making , dried seeds and f lowers as t i nder , gum as adhesive , nec tar 
and leaf bases were eaten as well as grubs that are often present 
in the trunk or root areas. 

Sonic of the above are ave i lahi e throughout the veer and some, such 

I 	as fruits and nectar. are seasonal 	Regulated firing of speci fir 
areas of bush land was carried out by Aboriginal groups in many 
areas to clear dense undergrowth or drive game from hollows or into 

I
traps. Fire also encourages growth, flowering and frul ting of some 
plants jncluding Gymea Lilies and Grass Trees. 

I 	
(Information above compiled from Benson & Howell, 1990; Cherikoff & 
Isaacs 1990; P. Burcher, Antcliff Ecological Surveys - plant list 
for present Env i ronmental Study) 

I 	Useful local terrestrial fauna in the past would have included 
we 11 ab i es . possums, koa las, ech I dues , snakes , lizards and various 
kinds of insects and their larvae. Flying foxes, drawn to the 

I 	
fruits of the Port Jackson Fig (see above) , were also popular i tenis 
on Aboriginal menus around Sydney and are Still eaten by many 
peopie around the world today. 

I 	Yabb i es wou 1 d have been present in rockpool s a 1 ong Coopers Creek, 
wh 1 1 e fish , she 11 fish and other mar inc resources would have been 
available around 2 Ri lometres downstream, in the estuary that 

I 

	

	existed prior to sedimentation (the present infill is likely to 
have occurred since European settlement and logging of forests 

I
along the ilawkesbury ) 

ARCHAEOLOGICAL CONTEXT 

I 	Based on archaeological evidence from a iiumber of sites it appears 
that Abor i gina I occupat I on of the Sydney reg loll l-iad commenced by 
13,000 years ago (Kohen et al 1984; see also Attenbrow 1987) and 

I 	possibly much earl icr (a date of around 40, 000hp from the 
Crenebrook Terraces on the Nepean P i ver, tc) the west of the s ti.idy 
ai: cc , is st ill under cons iderat ion and is hotly debated ; see Nanson 

I 	
et al 1987 and cf. Stockton & Holland 1974). Low levels of 
occupa t 101.1 appear to have been fol 1 owed by more intensive act i vi ty 

1 t1 in the past few thousand years (At tenbrow 1987; Kohen 1986; see 
also McDonald 1.990) 



I 
The arrival of Europeans in the Sydney area during the late 
eighteenth century permanently al tereci the ii festyle of the 

I
Aboriginal inhabitants. Haglund (1990:5) states that: 

European exploration and set t lement of the Sydney region had a 

I 	
disastrous effect both on the Aboriginal inhabi tants and on 
the material evidence of their traditions and landuse. They 
were rap Id 1 y dec i ma ted by i nt roduced cii senses such as small pox 

and 	I n f 1 uenza, and dispossessed of tlie I r land, wh i cli caused 

I i ntei.group conflict and widespread starvation. 

Their t rad i t i onal way of ii fe was severely disrupted and few 

I 	
at tempts macic by Europeans to record their customs and 
language. Consequently there has been little information 
available about the Aboriginal occupants of the region but 

I 	
work is proceeding on gathering information through 
archaeological studies and oral history. 

Early ethnohistoric observations in the Sydney area are severely 

I i I ni I ted , however i t wou id appear that when the First Fleet arrived 
in 1788, a number of named Aboriginal groups and sub-groups, each 
having control over varying aspects of land use in different areas, 

I 	
were present between the Hawkesbury-Nepean River system and the 
coast (for discussion of the evidence see for example Kohen & 
Lampert 1987, Pich 1986, Ross 1976). Little is known of the 

I 	
significance of cultural boundaries in the Sydney region, in terms 
of such factors as land-use and various rights and obligations. 
Ne i ther is i t known how far hack in Aboriginal history particular 
boundaries may have existed. 

Notwi thstanding the 1 imi tat ions of the data base, ethnoh I storic 
evidence s uggests that coastal groups appeared to rely heavily on 
fish and shellfish and inland groups on terrestrial plant and 
an i ma 1 resources 

Early European accounts of the material culture of Sydney's 
Aboriginal groups appeared to indicate that they used few stone 
artefacts , part icu] arly near the coast , where shell , bone, wood and 
even f I sh teeth and st i ngrav spines were used as spear barbs 
Hatchet heads and "death spear barbs" seem to he the inn in stone 
artefacts mentioned (see for example observat ions (4uoted in Ross 
1976 & Rich 1986). However, following nineteenth century 
(lien t I ii cat ion of stone artefac ts in Sydney rock shel ters and open 

si tes , i L became obvious to researchers that a cons I derab 1 e amount: 
of stone had been used in the j:ast (see for eg Etheridge 1891; 
Etheridge et al 1896; Etheridge & Whitelegge 1907) and that raw 
materials varied in type, quantity and frequency, within and 
between artefact classes. More recent surveys and excavations have 
furtlier backed up these findings (see for eg. Atteubrow 1992; 
Haglund 1990; Kohen 1986; Smith 1988). 

Raw materials and technological characteristics of stone artefacts 
used by the Aborigines changed over time. Those in the Sydney area 
have been clef i ned as hel ding I ng to the Ens tern Peg i oiial Sequence 
(ERS) , spann i rig the late Pie i stocene and Ho I ocene (for deta I led 
clef mit ions and descr i pt ions see for example McCarthy 1948 
AL tenhrow 1 987) . 	Two inn i n phases are d 1st i ngu I shed L lie Pre- 
Bondaian and the }3onida Ian, the latter wi Lii several phases, start ing 
about 5000 years ago. The honda inn is ciiaractei i sod by a greater 
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[1 
I proportion of sinai 1 flaked artefucts compared to the former, plus 

the in t roduct ion of ground-edged i mplenien ts . In the past 3000 

I 	
years the proportion of f ine-gra med siliceous materials such as 
chert and Si icrete appears to have dccl med in favour of quartz, 
with an increase in bipolar technology parallelling the change. 

I 	Althoiigh it may be an artificial distinction, in the Sydney region 
it has become t rad I t lonal to group archaeological sites in terms of 
their geological base. The usefulness of this classification 

I 	fol lows from the fact that , where systematic surveys and analyses 
have been carried out, the relative percentages of certain site 
types seem to be fairly consistent within geological boundaries. 

I 	
For example, rock engravings, shelter art sites and grinding 
grooves are the sites most frequently recorded in the ruggedly 
incised ridges and valleys of the Hawkesbury Sandstone coiintry, 

I 	
whereas stone ar tefact scat ters predominate in the more gentle 
landscape of the Cumberiand Plain, underlain by Wianamatta GrqJ 
bedrock (see for example Vi nn i conihe 1980 ; At tenbrow 1987 ; Koet t 1 g 
1988; Smith 1988) 

Large scale research into these and other possible correlations has 
not yet reached a point where si, te numbers and exact locations can 
confidently be predicted within sped fic areas and, in view of the 
numerous possible variables, it is unlikely that predict ioiis for 
particular localities will ever be more than general. 

Despi t.e the above, there is widespread agreement on the types of 
sites like] y to be found and the broad cliv is ions of topographic 
location where each might be expected. Expected site types for the 
iiaroot.a district are listed at the end of this section. 

No previous archaeological surveys are known to have been carried 
out on Lot 3, no,  have any archaeological sites been recorded. 
However a number of surveys have taken place and sites have been 
recorded in the surrounding district. The surveys include: 

Corkill 1989 & 1991a, c, d 
Surveys at Maroota, to the west of present 
study area, for proposed sancimining 
developments. No sites identified. 

Cork Iii 1991h Survey to west of 1aroota for proposed waste 
ci isposal area. One sliel ter with PAD ident i fled 
and recommended for sub-surface testing prior 
to significance assessmei-it . Development did 
not go ahead and no testing was undertaken. 

Kelly 	1979 Survey of a proposed bush-rock removal lease, 
on Crown Land, 3km SW of the study area. NO 

sites found. 

Koettig 1989 Survey in fornier Maroota State Forest, south of 
present study, for proposed waste disposal 
area. Around 400 hectares surveyed. 15 sites 
found, including shelters with art/artefacts, 
grinding grooves and one engraving. 90 PADs 
a 1 so found & ninny recommended for testing pr i or 
to cleve 1 opineii t (development d I d not proceed sc 
no shelters were tested) 

I 
L 
I 

Li 
I 
I 
I 
I 
I 
I 
I 
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I 
I Kohen 	1992 	Survey at Maroota, 	of area proposed for 

this sandmining. 	No sites 	found. 	Note that 
survey duplicated 	that of Corkill 	1991c. 

I McDonald 1986 	
A survey of the area surrounding "Devil's Rock 
Aboriginal 	engraving site, 	about 2km to the 

north. 	A number of engraving, 	grinding groove 

I rock shelter and other sites were found. 

McDonald 1992 	Survey of proposed "paintbal 1 arena' 	at 

I Canoelands Road, 	south of Maroota. 	No sites. 

Ross 	1979 	Survey prior to proposed sandmining operatiolu: 
about 	3km 	to the SSW. 	One rock shelter with ai I and artefac.ts 	found outs ide development area. 

I Sullivan & Johnston 1975: 
A pipeline si.irvey 	from Maroota 	to Soniersby. 

(details 	for 	local 	area not known) 

I (Refer to REFERENCE Section of 	this report 	for titles of reports 
copies of which are lodged with NPWS) 

I In addi t ion W.D. 	Campbell, 	a government surveyor, 	recorded many 
in the study region, rock engravings in the Sydney area, and some 

the 
in the 	late 19th century 	(Campbell 	1899). 	During 	present 

1 century F.D. 	McCarthy, 	F. 	Hanson, 	J. 	McDonald 	and I. 	Sinì re- 
1947; 	McCarthy 1983 recorded many of these and others (see Hanson 

1inid) 	McDonald's Sydney Rc . McDonald 1990 and many volumes of drawl rig/paint ing/ Art study for NPWS includes both engraving and 

I stencil 	art 	sites. 

Archaeological 	sites recorded during the above investigations, 	an 

I others that have been reported on 	individually are 	included in 
the 	area 72 

Table 1, 	below. 	Within 5 kilometreS of 	study 
NPWS Sites 

Aboriginal 	archaeological 	sites are recorded 	in the 
total 	of 	80 	'trail 

Register (see Table 1). 	These sites contain a I (for example a rock shelter site with midden, 	art and 
"traits". is counted as 3 	 Archaeological 

I gpoJ 	usually 	implies the presence of stone artefacts). 

Frqrcy 	teh1 	fir 	S1TcT7c 	 c 	if 	cft:: 	77 

MrQ 	w 	iips:7 	htri 	tr1 	9.7 

I 
1.2% 

r 	 S 	 flr 	r.mn 	site 

Midder, 	 1 	1.21 	Shelter 	c 	idden 	
3 	0.0% 

I 

Shelter 	c 	art 	 19 	23,21 	1so1aed 	find 
 

7r01v5 	 74.1% 

	

0 	0.09, 	xe 	7ri7di2g 

Sore 	/ 	cereoorial 	0 	0.01 	Burial 	
0 	0.0% 

2.4% 

I 

9nri 	nnrifr0 	(71 	7? 	77 	r 	scar red 	tree 	 2 

	

0 	0.0%Nat, 	yth. 
 

Cervd 	tree 

Pestrioted 	Site 	 0 	0.0% 	0arry 	
0 	0.0% 

0.0% 
Ochre 	quarry 	 0 	0.0% 	Pish 	tre2 	

C 

7ICr 	rrrnrt 	2 	2 	% 	nnrf 	OvCfl 	h.ebit. 	 0.0% 

I 0 	0,0% 
M13 	cia 	 C 	0.0% 	water 	hole/e1i 

Cortact 	'.issicc 	C' 	0.01 	
,ra2 	croon 

I 
1 Table 	1: 	Site 	traits 	within 	51\.111 	of 	the 	Study 	Area 

(NPWS MINARK Pr in t(Dut) 
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I 
I It can be seen that rock engravings (32 groups) are the most 

commonly recorded site trait, followed by grinding grooves (20) and 

I
rock shelters with art (19). 

The closest known sites are several groups of grinding grooves, 

I 	
less than two Ri lometres to the south east in a tributary of 
Coopers Creek, and an engraving site, a SI ml lar distance to the 
south west 	The noted Maroota Historic Site complex of engravings 
shel ters  with  art and deposit , gr i ndi rig grooves , a stone 

I 	arrangement , scarred trees and an open camp site, is about two 
kilometres to the north. 

I 	
It is interesting to note that during Koettig's 400 hectare survey 
of the former Maroota State Forest , on the western slopes of the 
ma in north/south ridgel inc in 1989,. 	only one engraving site was 
found , and of the other engraving sites recorded within a 5 km 

I 	radius of the present survey area, most are on the eastern side of 
the ridge. Whether this represents a real difference between. east 
and west (cultural boundary? preservation factors? etc) or reflects 

I survey intensity, is not yet clear. 

Based on past experience during surveys it is possible to say that 

I 	
there are likely to be many more archaeological sites present but 
unrecorded, in parts of the region that have not been fully 
surveyed or where archaeological evidence may be obscured by 

I 	
sedimentation or surface vegetation. 

To sum up, topographic and geological features, plus regional site 
frequencies (Table 1) indicate that the main site types or traits 

I to be expected in the survey area are: 

- rock engravings 

- 	 - grinding grooves 

I -rock shelters with art, and/or 
archaeological deposit 

- scarred trees (rare) 

I 	 - stone arrangements (rare) 
- stone artefact scatters (rare) 
- burials (in shelters) 

I 
6 	THE SURVEY 

I 6.1 Survey Procedure 

The field survey took place over several days in July 1994. I was 

I 	assisted in the field by archaeologist John Edgar. A representative 
of the Metropoi i tan LALC, Ms Mary Coe, at tended on the first day, 
for an overview of the area. She was unable to take part in the 

I 	ful 1 survey but indicated that a representative of the Land Council 
should inspect any sites identified, prior to determination of the 
deve 1 O1flCfl t proposa 1 

I The en t ire development area and adjoining sect ions of the cxc ins ion 
zones were covered on foot. Areas of exposed rock were examined 

I 	
for engravings and grinding grooves , outcrops for DOSS ible rock 
slid 	 a ters , large trees for prt i cular types of scars and the ground 
surface for discarded stone artefacts 

I 
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I 
Maps used in the field were 1:25,000 Topographic and 1:5000 plans 
with topographic, lai-idscape and general development area details 
(thelatter were provided by the ci lent and form the bases for 
Figures 3 & 4 of this report). 

1 	6.2 Survey Results 

Four new archaeological sites were identified during the survey - 

I 	one grind i ng groove si te , one with  th rock engravings and grinding 
I 	grooves and two rock shel ters containing stone artefacts . In 

addition, one rock shelter with potential archaeological deposit 

I 	
(PAD) and two features of archaeological interest (a potential 
source of stone for artefacts and a natural quartz "event") were 
found (Figures 4 & 5 show locations) 

I 	The sites were named Coopers Creek 1-4 (CC1-4) and the rockshel ter 
with potential archaeological deposit PAD1. Site details follow, 
site plans are to be found in Appendix I of this report. 

I ARCHAEOLOGICAL SITES CC1-CC4 

I 	
Site Name CC1 
Site Type Grinding Grooves 
Map Reference Gunderman 1:25,000: 314050 6297970 
' 	Distance to Water On-site (ephemeral) , c50 metres - (permanent) 

1poghic Location Lower ridgeside, approx 170iii AHD 
LocaL ion Rela t i ye to Development Near exclusion zone/developmen t 
area boundary.  . Deve lopment area is higher than s i te 

I
Photo_Nos 3,4 	 Appendix Figure # 1,2 

Description/Comments The grooves are in the sandstone bed of a very 

I 	
minor watercourse running towards Coopers Creek. They are situated 
above a waterfall over a small rocky scarp, to the north of a dam 
across the creek. Two groups of grooves are visible in the narrow 

I 	
channel between low, sandy banks. Group 1 consists of 9 grooves 
over a distance of about 5 metres - 7 above and 2 below a small 
rockpool . Group 2 is 20m upstream and consists of 11 definite and 
2 doubtful grooves around a keyhole-shaped rockpool. The rock 

I 	surface in both areas is fairly stable but the grooves appear to 
have been subject to some weathering. Local hillside sediments are 
very mobile and may have covered further grooves along the 

I 	watercourse . Vegeta t i on consists of euca lyp t forest with shrubby 
understorey,  , presently regenerating after bushf ires. 

I

Dimensions - Group 1 

Groove # 	Length 	Width 	Depth 

I
(centimetres) 

1 	 34 	9 	 2 
2 	 33 	9 	 2 

I 	 3 	 20 	5 	 0 

1 	 4 	 25 	4 	 0 
5 	 26 	6 	 0 

I 	
6 	 30 	8 	 1 
7 	 10 	4 	 0 
8 	 22 	8 	 2 

i 	

9 	 25 	9 	 1 



Dimensions - Group 2 

Groove 	Leiigth 	Width 	pI 
(cent imetres) 

1 26 6 	 1 
2 19 6 	 1 
3 22 8 	 2 
/4 26 8 	 2 
5 19 6 	 2 
6 31 8 	 2 
7 29 8 	 2 
8 25 6 	 1 
9 25 7 	 2 
10 30 6 	 2 
11 28 5 	 1 
cu 4  20 7 	 1 

39 5 	 1 

d = 	do ii b t f u 1 

Site Name CC2 
Site_Type Engravings & Grinding Grooves 

Gun.derman 1 :25,000: 314200 6297900 
Distance to Water On-site (ephemeral) clOO metres (permanent) 
ggiajic Loc_IjcE1 Lower ridgeside, approx 17511i AFID 

Location Relative to Deveppment WI thin exclusion zone around 
Environmental Protection Zone 7(e). About 30m from development 
area Development area is higher than si te 
Photo Nos 7-9 	 ppendix_Figpe# 3,4 

I Description/Comments 

Engravings : These are loca ten on the sul)-hor 1 zontal surface of a 

I 	large, rounded sandstone outcrop about 20m above and lOOm ME of 
Coopers Creek. There are two figures, each about 70cm long, 25cm 
apart. Figure 1 looks like a ?f 1 ight less bird. Figure 2 looks like 

I an animal with ver- y thin legs and tail (?dog) 	They are in the 
"simple figurative" out line style made by the pecked and abraded 
groove ted -in idlue. The rock surface is presently stable, with a thin 

I 	
growth of lichen over much of the surface. The figures are easily 
visible in normal light but are better seen when the sun is low, 
under iii gh t iihts or when wet 

Cr i nd ing Grooves : These are located about lOm downhill to the ENE 
of the engravings , in a shall ow rock-lined wa terc;ourse tending 
south towards Coopers Ct-oak 	Eleven grooves are Vl si ble over a 

I 	distance of about 2m. Four of these are partly covered with sandy 
sediment that current 1 y blocks t lie watercourse downstream. During 
the survey there was no runn i rig water but we tar was present in a 

I 	sma 11 rock pool upstream 	The rock surface appears fa in y stable 
ci id is st a I nod with li-on 1 cccl ied from surround i ng rocks and 
sediments. 

I 	 ii 

I 
I 
I 
I 
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Grinding Groove Dimensons - Site CC2 

Groove if 	LenZth 	Width 	ptI 
(centimetres) 

1 	 28 7 1 
2* 	 23 7 2 
3 * 	 30 9 35 
4* 	 28 10 2 
.5  * 	 42 9 2 

6 	 23 8 1 

7 	 30 7 <0.5 

8 	 24 4 <0.5 

9 	 29 7.5 1.5 

10 	 24 5 <0.5 

i1 	 5 5 0.5 

* 	partial ly covered by sediment 

Site Name CC3 
Site Type Shelter with deposit 
Mlap  Reference Gunderman 1:25,000: 314270 6297780 
Distance to Water <100 metres (permanent) 
Orientaflpj (degrees): 245 
ropgpicLocat ion: Lower r idgesi de, approx 170111 AHD. 
Location Relative to Development Within Environmental Protection 
Zone (7e) about 60m from development area. Development area is 
higher than site. 
Excavation Potential: Good 
Site Dimensions (maxima, in metres) 

1 
Shelter Length: 6 

Deposit Area: 902 

Width: 3 Height: 2 

Depth: >30cm some areas 

Description/Comments: SW fad iig overl-iang in sandstone outcrop, 30111 

N of CC4 . Highly act lye honeycomb weathering of walls and roof 
(sand and black manganese grains predominate) . Sandy floor slopes 
down from east to west (10-18 slope) . Open on three sides but 
sheltered from north. Tunnel through rock north of shelter (ci .5111 

wide) . Some wash through of sediment from upsiope likely but little 
other cli St urbance visible. Mini ma 1 European i nipact cvi dent . One 
stone artefact found in dr i p1 i ne (Appendix I plan gives location) 

Artefact details: Red siicrete ?redirecting flake 
1.6 x 1.8 x 0.2cm 

Photo Nos None 
	 Appendix Fiie# 	6 

I 
[1 
I 
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Site Name CC4 
Site Type  Shelter with deposit 

p Reference Gunclerinan 1:25,000.314270 6297750 
Distance to Water <100 metres (permanent) 
Orientation (degrees): 270 
Topographic Locat ion: Lower ridges ide, approx . 170w AHD. 
Location Relative to Development Within Environmental Protection 
Zone (7e) about 70m from development area. Development area is 
higher than site. 
Excavation Potential: Excellent 
Site Dimensions (maxima, in metres) 

h 
	

Shelter 	Length: 	8 
	

Width: 	3 	I-Ieight : .2 

Deposit 	Area: 95% 
	

Depth: >30cm some areas 

Descr i pt ion/Comments: West fac i ng shel Lured overhang in sands tone 
outcrop , 30m S of CC4 . Level floor from N-S , 10 max i mum slope 
down W from near mot.il.h of she 1 ter.  . Sandy floor over most of 
shelter and outside. Generally undisturbed and little infli.ix of 
ups lope sediment apparen t . To hasa 1 t flakes from ground I nip 1 emen t 
fouiid on sur face near bacR of shelter (see Append ix I, Figures 7 & 
S for bet ion and ill us trat ions) . One dog femur in good cond i t ion 
found at N end of shelter (rio other hones) 

Artefact details: 2 fine grained pale grey basalt flakes 
with grinding on dorsal surfaces. 

4.8 x 4.2 x 0.7 
3.1 x 3.0 x 0.6 

PIìoto Nos None 	 ppendix Figure # 7,8 

ROCKSHELTER WITH POTENTIAL ARCHAEOLOGICAL 
flT' P OT T 

Shelter Name PAD 1 
Site Type Rockshelter with potential archaeological deposit 
Map Reference Guriderman 1:25,000: 314240 6297870 
Distance to Water 20m (ephemeral); 110m (permanent) 
Orientation SSW 
Topographic Locat ion: Lower ridges ide, approx. 180iii AHD. 
Location Relative to Development Approximately on exclusion 
zone/'developinent area boundary.  . Development is hi gher than si te 
Excavation Potential : Good 	 Photo Nos 10 
Site Dimensions (maxima, in metres) 

Shelter: Length 	Width 	Height 
Area 1 	4 	 2.5 	 1.2 
Area 2 	3.5 	 2.2 	 1.3 

Deposit: 	Area: ? 	Depth: >30cm 

Descript I on/Comments : SSW facing sheltered overhang in sandstone 
outcrop, 50m SE of CC2 . Honeycomb & cavernous weathering. Some 
stable walls . 	Sandy U 1 our, 1 i t t 1 e cli st urhance, rio European debris 
with iii shelter. Two quartz i te pebbles, 1 ins ide shelter (broken) , 1 
outs ide (who] e) - probably can' i ed to shelter from pebbly area on 
hi I iside to west, across Coopers CroeH (Fig.4) either by Aborigines 
or more recent visitors. 
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I 
ADDITIONAL FEATURES 

I 	In addition to the sites and PAD, the identification of "Maroota 
Sand" pebbles and cobbles suitable for artefact manufacture is of 
archaeological interest (see Section 4.3 above, Figure 4 for 

I 	location & Photo 5) 	No artefacts were found nearby and it is not 
clear whether 	1) pebbles and cobbles were removed from the area 
pci or to f 1 ak I ng 2) flak i rig debris has been washed downh ill or 

I 	
covered w i th sed I menU 3) the present cm tcrop was previously 
covered w i th secli men t or veget at I on ; or 4) the pebbles were not 
i.it: ii I sed for other reasons . Two unf laked quar tzi te pebbles found 
at PAD 1 probably origiuiateci from the pebble cleposi t 	Excavat ion 

I 	of rockshe 1 ters CCI , CC2 and PAD1 would help to clar I fy whether or 
not local stone was ut ilised in the manufacture of artefacts. 

I 	Another relevant f md was an in si t.u, natural ly fractured quartz 
pebble (see Photo 6). The pebble had split into a number of 
pieces, either during bush fires or as the result: of some kind of 

I
impact . The pebble was partly bur led in sedi iiient and the majority 
of fractured pieces were semi-upright, clustered together in their 
original POS i t ions . If the pieces had been found scat tered around 
they could easily be mistaken for Aboriginal artefacts. T h e s e 

I 	cletai is are not relevai-it to the present project but are included in 
order to document a point that is germane to current taphonom Ic 
debates in archaeology. It is suggested that many quartz pieces 

I 	found around the landscape by archaeologists and ident if led as 
artefacts may indeed be the result of events such as that which has 
occurred here 

1 	6.3 Discussion and Assessment 

Apart from the local i ty above Coopers Creek where archaeo log i cal 

I sites and places of interest were identified, there are no other 
sect ions of the survey area wheres andm ill I ng should be opposed on 
archaeological grounds. The location of sites in relation to the 

I 	proposed deve 1 opmen t , their sign if i cance and recommendu t ions for 
management are discussed below. 

I 	
Relative Location (Refer to Figures 4 & 5) 

Only one of the archaeologic;al sites identified during the survey 
appears to be in direct danger of impact from the proposed 

I 	
sancim in i rig program (I-iowever see Significance below) 	This is the 

I 

	

	grinding groove Site CC1, near the dam across Coopers Creek. The 
site consists of two groups of grooves, the most northerly of which 

I
is likely to be just within the development zone. 

Site CC2 is probably within the exclusion zone between the 
development and the 7 (e) Env i ronmei-i tal Protect ion Zone al ong 

I Coopers Creek. Sites CC3 and CC4 are probably within the 7(e) Zone. 

The rockshel ter patent i al si te PAD1 is appears to be near the 

I 	border bet ween the cxci us i oii zone and the development area and 
there fore in pass i b 1 e danger.  

I 	The Maroo ta Sand pebble and cobble lag deposit, wh i cli has been 
i dent i fled as a potent ml source of stone for the manufacture of 
Aboriginal artefacts, is within the proposed mining area and will 

I
be destro ed by UTlO i.levn lC)pllIellt 
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S i g n i ficance 

The necessi. ty for retaining or allowing destruct ion of sites must 
be assessed in terms of their cultural and archaeological 

gn 1 f I cance. 

Evaluation of Significance (See Rowdier, 1984; Koettig, 1988 and 
Ross, 1986 for a fuller discussion) 

Aboriginal sites are valuable in a number of ways: 

- to the Aboriginal conimuni ty (as a link with their past) 
- to the general public (educational and her i tage val ue) 
- to the scientific conimuni ty (for research) 

ABORIGINAL SIGNIFICANCE: This covers a number of aspects not 
related to arcliaeologi cal sign i f icance and must be deterini ned 
through consultation with Aboriginal groups, in this case the 
Met ropol i tan Local Aboriginal Land Council . The Council will 
report; their views separately, having stud led this report. 

PUBLIC SIGNIFICANCE: This concerns the potential for using a 

I 	site to educate people about the past, in cultural and 
environmental terms. It also relates to the heritage value of 
particular sites as representative examples of past lifestyles. As 

I 	
the present group of sites is on private land the latter aspect is 
probably of most relevance here. This will be discussed in 
conjunction wi tli the third type of signi ficance, below. 

SCIENTIFIC SIGNIFICANCE: This relates to a site's potential 
for research and is based on cond I t ion." i ntegr I ty , structure 
contents and representat I veness (the lat ter be i rig partly based on 
the rarity or commonness of the site), 

The following assessment of the scienti fic signi ficance of the 
present sui te of sites and potential Si tes (for the sake of brevity 
both are,  re ferred to as sites  below) is based on l:)rel imi nary 
record i ngs made dur i ng the survey and on the ii ml ted preci i c.t I ye 
val Lie of avail able archaeological and environmental context data 

As the exclusion zones around the proposed development have been 
des i gned in order to protect; adj o i n lug land from adverse impact , I t 
should theoretically only be necessary to discuss the signi ficance 
of sites wi t1 in the development area i Lsel f . However,  , for two main 
reasons, in this case I think it important to also assess sites 
within the exclusion zones 

Fi rs t I y , considering the ii Ide 1 y nagn i tude of the development and 
I ts topographic 1 ocat; ion , particularly the northern section, the 
designated exclusion zones are not very wide. To date the 
boundaries of tlie var ions zones have not been pegged out and the 
relat ive locations of some of the sites are not very precise. 
Consequently I feel that any features of archaeological 
s i gui f i cance w i th I n t lie zones should be assessed in con j  unct ion 
with those in the development area. 	Si gill ficant sites should be 
given some form of protect ion and clearly ident i fled, to guard 
aga I us L i nod ver ten t; damage 
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An additional reason for assessing the sites as a group concerns 
the fact that they are a group and there seen likely to be cul tural 
connect ions between them , or bet ween the sites and the env I ronmen t 
which might be established by further research. For example, 
quest ions of contemporaneity - if the remainder of the broken 
ground artefact in CC4 was found during excavation and could be 
fitted together, would it fit the grinding grooves? Or - did the 
people using the rock shel ters make flaked ar tefacts out of the 
local stone (we know they used at least one piece of ncn-local 
si icrete in CC3)? Again - ci Id the basalt for the artefact in CC4 
come from a local source? Do the engravings represent known 
species of animals and are the remains of these species present in 
the shelter deposits (eg the ?dog engraving at CC2 and the dog bone 
at CC4)? There are many lines of enquiry that could be followed. 

C

ondition/integrity All the sites are in quite good condition. The 
ockshe 1 ter deposits appear re la t i ve.l y undisturbed the engrav I ngs 
nd the grinding grooves are cm i te clear (a 1 though some of the 
lat ter are somewhat weathered) 

Structure & Contents WI thout excavating it is not poss ilDie to say 
anything much about the structure and contents of the rockshel ter 
sites but excavating potent ial is assessed as good-excel lent, with 
al I shelters having deposits of >30cm in places. As noted above, 
there are a number of quest i ons that spring to m i nd concerning the 
three artefacts already ident i fled. Similarly, many lines of 
enciu I ry could use ful i y be inst i gated concerning the gr i nd i ng 
grooves and the engravings , I nvoi vi rig taphonom Ic, stylist i c and 
other factors. 

Representat]veness The sites are the only ones to have been 
recorded w I tI in one hi loinetre of the survey area however, this is 
more likely to be a factor of the lack of systematic survey than an 
act uai absence of sites. For instance, it is prollabie that many 
more are present downstream along Coopers Creek, towards its 
j unc t ion with  the Hawkesbury.  

Of the three site-types represented, only the shelters with 
artefacts are rare in the region - as noted in Sect ion 5, Only 2 
have prey i. ous 1 y been recorded w it hi ii 5 k 11 ome tres of the survey 
area, again this is likely to relate to survey intensity ratl-ier 
than actuality. 

Tb i r ty two engraving sites and 20 gr i nd ing groove sites have been 
recorded 	in the same area. 	Without further research 	into species 
resemblance it i s not 	poss I bl e to say whether' 	the engraving mot I fs 
are rare , 	however they con form to a general 	pat tern of mat I f 
distribution 	in the Sydney region (see Koet t ig 1988; 	McDonald 	1986 
& 	1990). 

The pebble and cobble Maroo ta Said deposit is present elsewhere i. n 
the district, but no research has been carried out into its 
relationship with Aboriginal sites. Neither have the stones 
themselves been expert lv assessed for f lakabi ii ty (apart from a 
brief exam i nat 1(311 by an archaeol(Dgical stone-knapper) . 	If a 
representa t i ye sample of available cobbi es and pebbles is 
collected, it should not be i-iecessary to retain the cleposi t intact 
and the sancim in i rig program for this area need not be a f fec ted. As 
ur Abori inal artelacte were fourd and the 130S51b1 ii ty of sub- 

16 



sur face archaeo log I cal clepos i ts seem unlike 1 y in the relevant area 
no NPWS permit is necessary prior to the development 

The above discussion has focussed on the representativefleSs of 
i ndi v ideal sites and si te- tylI)es . As a group, however, the complex 
may not be so commonplace, at least in terms of what has been 
recorded to date. To (hate I don t have statistics to hack up this 
assert ion but, if it is correcL , once again survey iritensi ty is 
1 ikely to be involved. 

Evaluation On present c-vidence the scientific significance of the 
small group of sites and potential sites found during the present 
project is assessed as hi gh . It is therefore recommended that all 
except the Maroota Sand pebble and cobble depos i t be reta i ned and 
protected from PuSS i ble damage for the duration of sandm in i ng. 
Pegular monitoring of the sites should be carried out by an 
archaeologist or a representative of the Metropolitan LALC or NPWS. 
Full details of these recoiumenclat ions fol low. 
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7 	RECOMMENDATIONS 

The fol lowing recoinmendat ions are made on the basis of 

1. 	The legal requirements of the National Parks and Wildlife Act 
of 1974 (as amended) which states that it is illegal to 
deface, damage or destroy an Aboriginal relic w i thout the 
pr icr wr it ten consent of the Di rec tar of the NSW Nat i onal 
Parks and Wi icil i fe. 

2 	A coinprehens i ye survey of the area of Lot 3 DP567166 proposed 
for sandni in i ng and adjacent cxc I us ion zones 

3 	A searcli of records concern i ng stud i es and ir' I ous 1 y recorded 
archaeological sites in the area. 

Suhj ect to the considerations of the Met ropol I tan Local Aboriginal 
La iid CC) u n c I I I t is recommended that: 

I . 	Archaeological si tes CC1-CC4 and rocksiie 1 ter PAD1 shou 1 d be 
c lear 1 y i dent if i ed and pro tec ted for the ci).ira Li on a f 

sandm I ning in the area. 	It is suggested that cxci us ion 
fenc i ng siiou 1 ci he erec ted around the gr I nd I up groove and 
engrav i up s i tes and some hi n(I of a sed I men t hair icr CUll) I aced 
uph ill from these and from the rockshe 1 ter sites . The t yl:e 
and p1 aceinen t of the fences and barr I ers sho.i I d be di sci.iSsed] 
with an archaeologist and/or a representat I ye of the 
Met ropo I I tan LALC or of NPWS , who shou 1 ci be present dur i ng 
their erection. 

Regular maul taring of the si 1:es should be cai- ried out by the 
same persoiine I , dur i ng in I n lug and subsequen I regeriera I. ion C) C 

the area, to check on the i r condition and avert j)OSS I hI a 

cianiage . 	It is sugges ted such mon i tar I up be at si x mont Ii I y 

intervals. 

In the event that any archaeological mater Ia 1 is found during 
cieve 1 opti en t opera t ions in the area shou I d cease I mined i a tel y 
and NPWS siiou id be contacted to exped 1 te an assessment of the 
s I t i.ia t ion 

It is fur ther recommended that 

Three copies of this report be sent to: 
Gui turn 1 Tier I tape Co-ord I nator 
Central Region 
National Parks & Wildlife Service 
P0 Box 95 
PARRANi\TTA 2124 

One copy of Lii is report be sen t to: 

Sites Officer 
Met ropo ii tan Local Aboriginal land Coiinc ii 
P0 Box 1103 
Strawberry Dii Is 2012 

is 
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APPENDIX I 

PLANS FOR 
ARCHAEOLOGICAL SITES 

CC1-4 

Site CC1: Grinding Grooves 
Group 1 

Site CC1: Grinding Grooves 
Group 2 

Site CC2: Engravings 

Site 0C2: Grinding Grooves 

Key for Rock Shelter Sites 

Site CC3: Floor Plan & 
Cross Section 

Site CC4: Floor Plan 

Site CC4: Cross Section & ArLef3cLS 
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1 	Survey area from SW corner, looking NE. Northern 
boundary is along wooded ridgetop (photo 2). 

2 	Survey area from NE corner, looking SN to Market 
Gardc?r1 (photo 1) . Nol:e evidence of bushf ire. 
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3 	Grinding Groove Site CC1, Group 1. 
Looking SE. 20cm measure. 

I 
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I 	 4 	Grinding Groove Site CC1, Group 2. 

Looking SE. 60cm of measure exposed. 
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7 	Site CC2: General view across engravings to 
watercourse with grinding grooves, near 
standing figure. 	Looking ENE. 

8 	Si te CC2 Engravings on sub-hor I zon ta I rock 
sur face. Looking N . 20cm measure 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

9 	Site CC2: Grinding grooves in dry stream bed. 
Flow direction from right to left. Note sediment 
over watercourse, Looking WSW towards location 
of engravings uphill. 2 metre tape. 

11 
10 	Rock shelter with potential arL:ilaeOlOgical 

deposit: PAD1. Looking N. 
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GUIDELiNES 
I"-  - 	FOR THE PLANNING 
. 	-1CONSTRUCTION & MAINTENANCE 
U OF TRAILS 

I i. INTRODUCTION 
Access roads of low engineering standard 

are widely used on the grazing and timbered lands 

I

in New South Wales Theyform a network through 
state forests, national parks, private property and 
Crown Lands Their use is widespread for logging 

I 
roads, fire trails, stock movement and recreation. 
Additionally they provide access to power and 

er supply lines 
Theseroads tend to follow the natural land- 

I
m of the and closely. Construction usually con-

sists of minimum earthworks and culverting. The 
natural road surface is rarely gravelled. Mainten- 

I

ance following initial construction is minimal, and 
usually left until the surface has severely eroded 
and access is restricted. 

I

I

I

By constructing the roads with crossfall 
drainage and traflicable cross banks, it is possible 
to minimize erosion damage and the need for 
maintenance. Establishment and maintenance of 
vegetation on the roads further reduces erosion. 

These guidelines outline the principles 
which apply in planning, constructing and main-
taining trails to minimise soil erosion and control 
runoff. 

It must be recognised that erosion can: 

I 

	

	contribute to inferior water quality and the 
siltation of streams; 

I

be a major factor in destroying trafficability of 
trails, 

(c) cause serious safety problems 

Consideration of erosion control measures 

I

at the planning and construction stage will reduce 
the cost and increase the effectiveness of trail 
maintenance programmes: 

I

The guidelines are based on the under-
standing that there is a very wide variation of 
geology, soils, topography, vegetation and climate 
over the State and even within the length of a 

I
single trail. Such variations make it impossible to 
provide recommendations which can be applied 
to all situations Where special erosion problems 

I

occur on specific trails. the Soil Conservation 
Service should be consulted. 

— - 

7T 

Figure 1 Tratlicabiiity is seriously impaired when undrained b. 
standard roads become eroded. 

Definitions of terms used in the guidelines 	 - 

I

have been incftjded at the end of this leaf eL 	Figure? Deep iii erosion ciiSCd Ly unarleqnaIe r13nn390 

SOIL CONSERVATION SERVICE OF NEW SOUTH WALES 

I 	 - 



2. PRE-PLANNING 
Erosion of lov.,  O;indar(,' ' ) ..t.. 

uickl'iJPStrP'/ :hi I I raffi at)ie 	;.i(e ) '" 

and yield significant volumes or silt to 	reams Al 

the planning phase caretul ronsideraton 01 rho 

lollowing çDOiflts will ensurp th 	:h 	rOil SonStrur. 

tiofl •,li minimise erosion and reGuOr) mantenanOn 

requirements 
The purpose of the trail 
Type and volume of traffic 
Possible use by unauthorised vehicles and 

consequent problems 
Soil erosion hazards present along the trail 
Drainage lines and other trail crossings 
Topographic restrictions (steep slopes, rock 
outcrops, swampy areas. eto). 
Potential mass movement areas 
Vegetation type, density and size. 
Feasibility of proposed construction should 
an alternative site be examined? 

Alternative routes to the proposed trail 
should be assessed in the office and the field 
using all available information. Selection of the 
route should aim to minimise soil and vegetation 
disturbance. Wherever possible the trail should be 

I constructed simply by slashing or blading the 
surface vegetatioa Blading of soil should only 
cxcur where it is necessary to build a trail bench" 
on sideslopes, to form drainage fine approaches 
or make rough surfaces trafficable. 

3. LOCATION 
Trails should be located to minimise the risk 

of sediment entering drainage lines and generally, 
should be kept well above flood levels They should 

far enough from a stream to provide an effective 
'egetative buf-fer to contain any sediment flowing 

.com the trail. 

I 
Ii 
I 

I 

I 
I 
I 
I 

I 
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t I (311 	iMQ5ii)fl Ma za rn 	Somis 	Class C and 

CC50 D (refer Section 1,) - DetinitionsI 
blopes with steps clay UurJs. humnocky top 

(gr aç) h  y 

Crossing at midslope of long, steep unstable 
gradients especially where bed rock is highly 
'ieathered is not recommended Also avoid 
opening up moisture laden toe slopes totorm acut 
hatter 

GRADES 
Gradients limiting effective trail drainage are 

reached well before those limiting the passage of 
most four-wheel drive vehicles Sections of inef 
fectively drained trails can quickly become untral' 
ficable. especially if located on Class B. C and P 

soils 
Generally speaking, the grade of a trail 

should be less than 1 
Q•  However, shod lengths of 

steeper grade maybe needed to negotiate difficult 
sections, or to take advantage of favourable terrain 

and are acceptable. 
In designing sections with grades exceeding 

10°  it will be noted that effective, trafficable cross 
banks can only be built on trails to approximately 

1 2°  grade. Consequently, sections steeper than 

120  will require special drainage works 
Trails on Class D soils should not be built on 

sloping land nor should they be formed mechani' 
ca Ily. 

Where it is necessary for grades to exceed 
15 on Class A and B sails and 12 7  on Class C soils, 

surface preparation (gravelling) and more sophisti-

cated road drainage will be required. 

SURFACE DRAINAGE 
5.1 Crossfall Drainage 
Crossfall drainage is often sufficient to en-

sure control of runoft This form of drainage reduces 
mnoff along the road to a minimum, as runoff is 
directed across the road surface and over the road 
batter. The low profile fill batters associated with 
this standard of road can withstand the dispersed 
flow of crosstall drainage. To ensure effectiveness 
of the crossfall. any eadh windrowwhich develops 
at construction on the downstOpe side of the road 



should be removed. Care should be taken to over-
come wheel rutting which can lead to concentra-
tion of water and resultant erosion 

There are two forms of crossfa!l drainage: 

I

outfall and infall (refer Section 13 Definitions). 
Outfall drainage is preferred and should be used 
except when: 

Fill batters are unconsolidated and likely to 

I
erode. 

• 	Fill batters exceed 1.5 m in height 

In these situations infall drainage should be 

I used and table drains, drop down drains and cul-
verts will also be required- Without adequate cut-
veils, table drains quickly erode, often endanger-
ing the trafficability of the road. 

LJ 

Ii 

IF?gure5 Guiiying of table drains isaseriouseroSion pcoblem and a 
danger to road users. 

I 	

5.2 Cross Banks 
Where runoff cannot be controlled by 

crossfall drainage, cross drains or cross banks 
may be used. Trafficable cross banks are recom- 

I 
 mended. Correctly located and built these banks 
provide effective, cheap, long term, low mainte-
nance road drainage. Cross banks are more likely 

I

to be required immediately following construction. 
when disturbed areas are unconsolidated. They 
are most efficient if constructed at right angles to 

Ito: 
the trail.However, diagonal banks may be required 

Obtain sufficient gradient 
Direct water to the most suitable outlet 

In choosing sites for cross banks common 
ense will dictate the most suitable outlet in the 

vicinity of the recommended location. 

On new trails, or those affected by erosion. 
cross banks should be constructed at the spacing 
indicated below 

Cross Bank Spacing 

Road Grade Soil Class A Soil Class B Soil Class C 

Up to 8 	70 to 90 m 60 to 70 m 20 to 30 m 
8 to 12 	60 to 70 m 50 to 60 m 
1 2 to 16 40 to 60 m 	• 
6 to 201  30 to 40 m 	• 

.10zto 22 20to30m • 

Note(1) .lndicates that trails should not be con-
structed on these soil typeswithin the 
slope range. 

Note (2) Where trails are constructed on slopes 
exceeding 1 2, only light and infre-
quent traffic should be permitted. 

Notwithstanding the above guidelines the 
stability of the trail in operation will eventually 
dictate the need for, and location of, cross banks. 

Figure 6 Trafficabie cross banks can be comfortably negotiated 
and trovide effective drainage when sited and built 
correctly. 

6. CROSS BANK 
CONSTRUCTION 
A suitable outlet point must be selected for 

the bank, one that is not blocked by a stump or 
rock The outlet should be located so that water 
will spill into undisturbed vegetation and can't flow 
back onto the road. The roadline should be ripped 
to a depth of 20 to 30 cm for a length of one or two 
tractor lengths back from the chosen outlet point 
If loose earth is pushed down the roadline into a 
bank, commence at the uphill side of the road and 
work towards the outlet side. Sufficient loose earth 
must be used to give the required dimensions 
after shaping and compaction. Depending on the 
size of the machine being used, up to eight blade- 



fuls of earth may be required. 
A grade across the road of approximately 

1:20 will ensure that water does not pond in the 
channel of the bank The bank can be shaped with 
the blade, and the entire length of the bank should 
be track or wheel rolled to obtain maximum com-
paction and a smooth, even bank Asweepwith the 
blade will clean the channel of the bank The small 
bank of earth resulting at the outlet end can be left 
to act as a silt trap and waterspreader. This should 
be pushed far enough so that draining water can 
clear the road effectively. 

If an eroded table drain has to be filled to 
build a bank, the bank at that point must be well 
compacted with extra earth to allow for slumping 
and to cope with the concentration of runoff in the 
table drain. 

. EARTHWORKS 
Trail construction should be done with mini-

num disturbance of soil and vegetation both on, 
and adjacent to, the traiL 

Trails should follow the contour of the land 
as much as possible to minimize the amount of cut 
and fill and soil disturbance. 

Batters to 1.5 m height should be cut verti-
cally to minimise the area of disturbed soil ex- 
posed. Batters to this height may suffer from initial 
slumping but will generallystabilize with follow-up 
maintenance. 

Fill batters on all soil classes should be no 
steeper than 2:1 and flatter where possible to 
encourage effective revegetation naturally or by 
reseeding. Batters higher than 1.5 m on Class B, C 
and D soils may require special stabilization works 
such as drop-down drains, hay mulching et 

No vegetative debris should be incorporated 
fill batters as this results in poor compaction with 

ollows and slumping occurring as the vegetation 
)ts 

"Borrow" areas should not for preference, 
be located near drainage lines or creeks because 
of the danger of sediment polluting the stream. 
When necessary,"borrow"areas should be limited 
in size, worked in such a way to reduce the danger 
of sediment leaving the borrow pit and revegetated 
progressively as the pit is worked out 

Wherever practicable, topsoil and litter(free 
of timber debris) should be stockpiled - in a re-
coverable position for respreading over disturbed 
areas. This material contains valuable seed and 
nutrients which will greatly assist revegetation. 

not be used as they obstruct flood flows and often 
create turbulent flow and consequent erosion. 

Fords are preferable to culverts or bridges 
as their associated works are minimaL They should 
not be used where the creek has a deep cross 
section which requires consderabIe excavation 
to provide the approach to the crossing. 

Culverts should never be used where debris 
blockages are likely. 

Culverts should be laid as close as possible 
to the natural alignment of the drainage line, to 
avoid diverting the flow into the stream banks or 
creating scour of the drainage line. 

Soil and vegetation disturbed during con-
struction of drainage line crossings should be kept 
to a minimurn. Such disturbed areas may need to 
be reseeded and protected from erosion. 

Timber, scrub, soil or debris should not be 
dumped in drainage lines but stacked well above 
flood leveL 

Corduroy orstone paving should be used on 
low slope, boggy soft soil areas, to avoid excessive 
soil disturbance and maintain a trafficable surface. 

THE PROVISIONS OF SECTION 26D OF 
THE WATER ACTAS THEY REFER TO THE DES-
TRUCTION OR INJURY OF TREES IN THE BED 
OR WITHIN 20 METRES OF THE BANKS OF 
PRESCRIBED STREAMS APPLIES. 

10. REVEGETATION 
The degree of revegetation required on dis-

turbed areas may apply as follows: 

No revegetation required - forest litter and 
native flora will provide natural vegetation and 
stabilisation. 
Short term revegetation - provided by annual 
grasses(e.g. wimmera ryegrass) orcereals(ag. 
rye corn, oats orjapanese millet) and fertilizer. 
Long term stability will be provided by forest 
litter and native flora 
Long term revegetation - using perennial 
grasses and clovers, with or without a cover 
crop such as oats, cereal rye corn, Japanese 
millet and fertilizer. 
Use of sod or other vegetative material in 
specialised situations. 
Use of shrubs and trees such as some silver 
leafed poplars and shrub willows in situations 
such as those requiring de-watering or affected 
by unstable soils. 

When revegetation is considered necessary 
it should be carried out immediately following the 
disturbance while the soil is still loose, irrespective 
of the growing seasons 

It maybe necessarytoapplya maintenance 
dressing of fertilizer. 

11. MAINTENANCE 
It is essential that a sound coverof vegetation 

and/or forest litter,  develops on the surface of the 

I 
8. TIMBER DESTRUCTION 

Clearing should be limited to 0.5 m either 
side of the traiL 

19.  DRAINAGE LINE CROSSING 
Crossing of drainage lines should be via 

fords, culverts or bridges Log crossings should 
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trail, on batters and the approaches to drainage 
line crossings 

Frequent maintenance is essential, es-
pecially in the early years after construction, to 
ensure effective erosion control and trail stability. 

All trails should be inspected at least annually 
and following heavy traffic usage, or exceptionally 
heavy rainfall, to determine maintenance require-
ments 

Destruction of vegetation should be restric-
ted to the removal of excess vegetation preferably 
by slashing or spraying. Unnecessary grading or 
blading should be avoided to minimise soil dis-
u rba nc e. 

Cross fall drainage should be encouraged by 
removing any windrow along the outside edge of 
the trail. 

The location, spacing and size of cross banks 
should always be studied when considering the 
maintenance programme. A sound guide to bank 
spacing will be indicated by the distance of water 
run on a trail before rilling commences Cross bank 
outlets should permit the free flow of water. 

The outlet of culverts, drains, etc should be 
examined at each maintenance inspection and, if 
necessary, problems corrected 

Material slumping from cut batters should 
be left untouched if it does not unduly restrict the 
operating width of the trail. If it is necessary to 
remove material, care should be taken to avoid 
undercutting the toe of the batter. 

The removal of timber and scrub should be 
the minimum necessary to maintain safety on the 
trail. Timber should be felled and wherever prac-
ticable stumps left intact instead of being bull-
dozed. This is especially important above cut 
atters and adjacent to, and in, drainage lines 

No timber, scrub, soil or debris should be 
dumped in drainage lines but should always be 
stacked well above flood level 

Debris deposited near drainage line cross-
ings should be removed during maintenance. 

The use of crossfall surfacing and cross 
banks largely eliminatesthe need for blading the 
surface of the road, itself a disturbance and creator 
of an erosion hazard. The stabilized road surface 
and protective vegetative cover on the bank outlets 
combine to provide a reduction in road erosion. 

12. CONCLUSION 
Byapplying the principles of these guidelines 

to design and maintenance of trails, access should 
be available at all times 

The use of crossfall surfacing and trafficable 
cross banks offers a cheap and easy method of 
controlling runoff and erosion on low standard 
roads. Their use will help ensure that roads remain 
trafficable and that vehicles are not hindered or 
halted by surface rilling and table drain gullying. 

13. DEFINITIONS 
Batter 
The face of an embankment or cutting, produced 
as a result of earthmoving operations involving cut-
ting and filling. 
Batter Drop-Down 
A constructed and stabilized drain to carry runoff 
down the trail batters, typically down the line of 
greatest slope. 

Cross Bank 
A hump of earth constructed across a trail so that 
runoff is effectively diverted from it. 
The cross bank is formed by digging a trench up to 
20 to 30 cms deep on a graded line across the trail, 
using the excavated earth to form a bank on the 
down slope side. 
The gradient of the trench should be enough to pro-
vide adequate drainage. If the gradient is too steep 
it will speed the flow of water and this can cause 
erosion. Agradient of approximately 1:20 is recom-
mended. 
The formed bank must be consolidated and with, 
batters shaped no steeper in relation to the trail 
surface than 1:5. 
Cross banks are designed to handle larger anticipated 
flows than cross drains. 
Cross Drain 
A drain of various form that baulks the flow of water 
down a trail and diverts it across the trail's surface. 
The capacity of the drain is defined by its cross-
section. 
Cross drains are designed to handle smaller antici-
pated flows than cross banks but larger flows than 
can be controlled by crossfall drainage. 

Crossfall Drainage 
Drainage which occurs when the surface of a trail 
has sufficient cross slope to cause water to flow 
across and off the surface, rather than along it. 
Where the water flows into the hillside it is termed 
INFALL, and where flow is away from the hillside it 
is termed OUTFALL. 
The minimum cross slope required to achieve such 
crossfall drainage is 1:25. For safety reasons the 
maximum crossfall used should generally not 
exceed 1:10. 
Culvert 
A pipe or similar structure used to direct water 
under the trail. 
Earth Windrow 
A longitudinal ridge of soil created due to spillage at 
the edge of a bulldozer blade during earthmoving 
operations. Windrows may build up along the 
edges of trails during their construction and 
maintenance. This may prove useful in directing 
runoff to a stable outlet in which case it is called a 
WINDROW DRAIN. However, in other cir-
cumstances it may prevent runoff leaving the trail. 
causing erosion. 
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Classes in Relation to Soil Types 

I

Erosion 
ClassA — Low Soil Brown and red soils derived 

Erodibility from finer sediments and met- 
asediments. 

Class B - High Soil I Red soils on fine granites, fine 
Erodibility sandstones and basalt. 

Class C— Very High Grey and yellow soils derived 
Soil from granites, 	sediment and I 	Erodibility metasediment, especially coarse 

grained types. 

Class D - Extreme Unconsolidated sediment As I 	Soil a general rule, trails should not 
Erodibility be built on Class D soils 

I
Mitre Drain 
A drain to conduct runoff from the shoulders of a trail 
to a disposal area away from the road alignment. 

Table Drain 
side drain of a road running adjacent and parallel 

to the shoulders, and comprising part of the road for- 
I 	ition. 

Trail 
A road of minimal construction standards which 
closely follows the natural landform and is con-
structed with a minimum of culverts and earthworks. 
The surface is rarely gravelled and, following initial 
construction, receives little maintenance. Construc-
tion standards provide for intermittent, but reliable, 
loaded four-wheel drive travel in fair weather condi-
tions and generally at low speeds. More extensive 
use, or use during wet conditions, may lead to rapid 
deterioration of the trail. 

14. ADDITIONAL INFORMATION 
For further advice and assistance, the Head 

Office and Regional Offices of the Soil Conser-
vation Service of N.S.W. are listed below 

Head Office 
3rd Floor, Export House, 22 Pitt Street 
Box R201, Royal Exchange Post Office, 
SYDNEY. N.S.W. 2000 
Phone: 27--7285-or--2-7-9551 (STD 02) 

Northern Region 
Parry Shire Building, 468-472 Peel Street, 
P.O. Box 601, 
TAMWORTH. N.S.W. 2340 
Phone: 66 1988 (STD 067) 

Eastern Region 
Soil Conservation Service Office, 
Cnr. Guernsey and Susan Streets, 
P.O. Box 130, 
SCONE N.S.W. 2337 
Phone: 45 1344 (STD 065) 

South East 1egion 
N.S.W. Government Offices, 
159 Auburn Street, P.O. Box 390, 
GOULBURN. N.S.W. 2580 
Phone: 23 0600 (STD 048) 

Western Region 
Hay Street, P.O. Box 77, 
CONDOBOLIN. N.S.W. 2877 
Phone: 95 2033 (STD 068) 

Riverina Region 
N.S.W. Government Offices, 
43-45 Johnston Street, P.O. Box 10, 
WAGGA WAGGA. N.S.W. 2650 
Phone: 23 0400 or 23 0475 (STD 069) 

Macquarie Region 
Cnr. Anson and Kite Streets, P.O. Box 53, 
ORANGE. N.S.W. 2800 
Phone 63 8278 (STD 063) 

North East Region 
Cnr. Clyde and Forth Streets, P.O. Box 177, 
KEMPSEY. N.S.W. 2400 
Phcne:62 1391 or62 1392 (STD 065) 

Acknowledgements: 
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COLLII'J C. DorJGEs & ASSOCIATES PTY. LUV1ITED 
A.C.N. 002 148 709 

Consuflanis in: 	 939 Old Northern Road, 
Town Planning, 	 P.O. Box 244, 
Surveying. 	 DURAL, N.S.W. 2158 
Leisure Planning, 	 AUSTRALIA  
Environmenlal Analysis, 	 C 0 	'i' 	Tel: (02) 651 1469 or 651 2784 

FAX. No (02) 651 3352 Properly Development. 

Our Ref: 718/3 

4 October 1994 

The Director 
Department of Planning 
175 Liverpool Street 
SYDNEY NSW 2000 

Dear Director 

Subject: 	Application for Amendment of Plan of 
Management. Draft Sydney Regional 
Environmental Plan No. 9(2). 
Extraction Industry. 

This is a request made under the provisions of ci 13(2) of subject R.E.P. 
This clause apparently empowers any party, subject to consultation with 
your goodseif, to seek to review of or amend the Plan of Management 
which is referred to in the following paragraph. 

I 	2. 	Clause 13(1) of S.R.E.P. No. 9(2) requires that sand extraction at Maroota 
"shall proceed in accordance with the guidelines established in the 
document entitled "J'lan of Ivianagement for Extract/ye Resources at 

I
Maroota N.S. W ", prepared by Resource Planning Pty Lid., June, 1991 ...." 

Within that Plan of Management document, at its point 3.6.4, is found the 

1 	following statement: 

I 	"Guidelines controlling construction and alignin ent of 
internal haiti roads for the study area are documented in 
Section 4.4.3". 

At its section 4.4.3, the document, after stating that "ii is unrealistic to 
present ajinalised internal haulage route alignment", goes on to advise that 

I "a conceptual haulage route has been shown on Figure 26." [Note: In fact, 

however, the line of route is shown on Fig. 29 and not on Fig. 26.] 

I 

Principal: 	

Associates: 
COLLIN C. DONGES MIS Aust, Dip. TCP., FRTPI 	 TRUDA STRAEDE 	B.Sc., Phd. Plant Biology 

FRICS, FRAPI, Dip Env. Stud., 
LGTCP. Dip. Leis. St., Regd. Land Agent 	 DRAGO PANICH 	B.E.(Hon.). M.Sc. Mining, Coil. Exp. 
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I 
further states: 

I

Tt 

"The haulage route depicted has been aligned to meet NAASRA intersection 

I 
and sight distance requirements, minimum access points to the IvIain Road 
system and nziniinuin disturbance 10 existing dwellings. 	Any alternative 
internal haulage system 	proposed should at in/n/mit/n meet these design 

1 criteriOn." 

We are presently preparing, on behalf of our client, P.F. 	Formation, a 

I proposal to extend past extraction operations upon Lot 3, D.P. 567166, part 
Por 66, Parish of Frederick, Hornsby Council area at Maroota. 	(Your 

S90/03458/001, relates.) 

I

reference 

It is an essential part of this extraction proposal that our client company 
transports resource material between said Lot 3 and its Central Processing 

I Plant site on Por 198 Parish of Cornelia, Baulkham Hills Council area, at 
Maroota. 

Whereas the conceptual haulage route shown at Figure 29 of the Plan of 
Management does provide a physical link between Lot 3 and Por 198, there 

I 	
are many factors which render this particular line of linkage impractical. 
These factors will be later discussed in this submission. 

1 	8. 	Our client company has long been aware of the many and varied difficulties 
involved with the use of the so-called conceptual route. It is also aware of 

I 	

the minimum internal haul road design criteria as specified in the Plan of 
Management and as quoted in the latter part of our point 4 above. 

I 	

9. 	Clause 10 of the originally gazetted S.R.E.P. No. 9 requires that Council 
shall take the Plan of Management into account in assessing any 

' 	 development application. 

10. 	Because our client company has long known of its plans to extend its 
' 	 Hornsby Council (Lot 3 and other) operations, it has been endeavouring, for 

some years now, to have Hornsby Council give some consideration to an 
alternative internal haul road route which satisfies both the minimum design 

I 	

criteria and the planning intent of the conceptual route shown in the Plan of 
Management. 

1 	11. 	In light of the copy correspondence at Attachment I hereof it is relevant that 

I
. 	the alternative haul road route as suggested in our early 

correspondence with Council is essentially that for which support is 
now being sought, and that 

I 

I 



DEPARTMENT OF PLANNING 
APPLICATION FOR AMENDMENT OF PLAN OF MANAGEMENT 

I 
our proposed route was put to Council well before the Plan of 

I Management was completed. 

I 	

12. 	Despite our further representations nothing further, apart from non-fulfilled 
suggestions of a multi-party meeting, has eventuated in this matter. Council 
has shied clear of giving any commitment of support for the suggested 

I 	
alternative route. R.E.P. No. 9 (2) has now overtaken the prior R.E.P. and 
we must now ask whether you, as distinct from Council, will provide the 
support required by our client company to encourage it to continue its 

I 	
efforts to firm-up access rights over what, seemingly, is the only realistic, 
practical internal haulage road route available to it. 

Impediments to the use of the conceptual route shown in the 
Plan of Management 

As previously stated, within the final Plan of Management the proposed 
' 

	

	 haul road route was eventually shown as Figure 29 and not as Figure 26 as 
indicated in the text of the report. A photo-reduced copy of that Figure 29 is 

I

at Attachment 2. 

With reference only to that stretch of the Attachment 2 haulage road route 
lying between the north-west corner of Port 117, Parish of Cornelia, and Lot 

1 	3, D.P. 567166, the following factors mitigate against its use: 

I 	
14.1 The central part of lot 1, D.P. 595538 has been found to contain a 

signicant population of the rare and endanered plant Kznzeag  
ruprestris. 

14.2 Road surveys carried out by a firm of Registered Surveyors along 
that stretch of Old Northern Road fronting Lot 10, D.P. 752029 and 
Lot 1, D.P. 204159, indicate that sight distances at the point where 
the conceptual haul road crosses the Main Road are far from 
adequate. They could not be improved without the carrying out of 
major vegetation clearing and earthworks within the Main Road 
reserve, and 

14.3 The proposed route traverses at least three properties whose owners 
are vehemently opposed to either sand extraction or the use of their 
land for haul road purposes. It also passes through the properties of 
other owners who, to date, have expressed no interest in extraction. 

3 



DEPARTMENT OF PLANNING 	 4 
APPUCATION FOR AMENDMENT OF PLAN OF MANAGEMENT 

The Suggested Alternative Ron te 

At Attachment 3 is a copy plan, already submitted to your officers, which 
shows the principles of an alternative line of haul road route as favoured by 
our client company. All parts of this route traverse the holdings of persons 
who have either lodged extractive industry development applications; had 
preliminary drilling carried out or, in one other case, given written advice 
that they are happy to have the haul road on their land. 

Noting that the Attachment 3 plan is dated March 1994, it is relevant that 
the following points have arisen since that time: 

16.1 We have come into possession of a 4 February 1994 aerial 
photograph which clearly shows the location of a substantial, well-
trafficable fire trail route which was cleared and constructed from 
Lot 3, D.P. 567166 to Lot 28, D.P. 752014 at the time of the recent, 
January 1994, serious bush fire event. Attachment 4 is an unmarked 
copy of part of that photo. Attachment 5 is the same photo with 
identifjing markings. 

16.2 Baulkham Hills Council has recently rejected a s102 application in 
which the owner and extractor of Por 196 and 29, Parish of Cornelia, 
had sought to haul sand south along Old Northern Road rather than 
along the haul road route running to Wisemans Ferry Road through 
Portions 196, 29, 198 etc. 

16.3 The owner of the southern part of Lot 28, D.P. 752014, (Mr. Vella), 
while not wishing to show preference for any haul road route, has 
advised Hornsby Council that he has no objection to it approving his 
current extraction application conditionally upon his agreeing to, 
among other things, the use of part of his land for the haul road here 
under discussion. 

16.4 The owners of the northern, smaller part of Lot 28, D.P. 752014, Mr. 
and Mrs. Jones, have provided Hornsby Council with a letter 
agreeing to the use of part of their land for haul road purposes, and 

16.5 One of the two owners of Lot 10, D.P. 752029, Mr. Paul Camilleri, 
has likewise provided Hornsby Council with a similar letter. 

In the matter of that stretch of proposed haul road shown on Attachment -2 
as running south and east from the south-east corner of Por 29, Parish of 
Cornelia, to a point near the north-east corner of Lot 3, D.P. 555184 (on 
Old Northern Road), our client company has now provided Baulkham Hills 
Council with copies of letters of agreement from all but one of the affected 
landowners. The one outstanding landowner has promised his letter of 
consent but it has not yet reached our client's office. 
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	DEPARTMENT OF PLANNING 	 5 
APPLICATION FOR AMENDMENT OF PLAN OF MANAGEMENT 

I 
18. 	At this stage, the above-discussed belated letter of consent being of no real 

I 	concern, the only impediments to the linking-up of the total haul road route 
as proposed by our client and as shown at Attachment 3 are: 

1 18.1 	the failure of our client company to have gained the consent of the 
owners of Por 29 and 196; 

1 18.2 	the failure of our client company to have gained the consent of the 
owners of Lot 1, D.P. 204159 (corner of Old Northern Road and Old 
Telegraph Road), and 

18.3 	the failure of our client company to have gained the consent of the 

I
remaining half owner of Lot 10, D.P. 752029. 

 In the matter of point 18.1 above, Baulkhani Hills Council's refusal of the 

I s102 application 	as discussed at point 	16.2 above carries with 	it the 
compulsion for the owners of Por 29 and 196 to themselves use, and to 

I

provide others with, haul road access through these two portions. 

 In the matter of point 18.2, Baulkham Hills Council now has before it an 

I application for extraction of that land, Lot 1, D.P. 204159. 	It is within the 
power of Council to approve that application subject to the provision of haul 
road access rights to others. 	This, however, does not guarantee that such 

I access would be provided. 	The owners may simply decide not to extract. 
They are also, as a matter of interest, the owners of the above Pors 29 and 

1 
196. 

 In the matter of point 18.3, our client only needs indication of official 

I support for the concept of the modified haul road route as here proposed, 
and as shown on Attachment 3, and it will intensify its efforts to obtain this 
half-owner's consent. 

I  Despite the fact that, for some time yet, there may be missing links in the 
ownership chain which make up this total route, our client believes that the 

I above style of official support for the requested modification of the Plan of 
Management internal 	haul 	road will greatly enhance its prospects of 
ultimately achieving its favoured route. 

 There would appear to be strong local support for the concept of keeping 

I haulage vehicles off that stretch of Old Northern Road which passes 
Maroota Primary School. 	Baulkham Hills Council's recent refusal of the 
above-discussed s102 application would seem to indicate its reflection of 

I this public support. 

I 
I 



I DEPARTMENT OF PLANNING 
APPLICATION FOR AMENDMENT OF PLAN OF MANAGEMENT 

The route as proposed, although not yet fully achievable, is in a location 
which 

24.11 	is more readily attainable in the future than is the conceptual route as 
shown in the approvcd Plan of Management, and which 

24.2 better satisfies the written requirements of that Plan (see our point 4) 
than does the aforesaid conceptual route. 

If our client company can aim to use an officially encouraged internal haul 
road it can carry its Lot 3, D.P. 567166, material in 40 tonne capacity off-
road vehicles which travel on a route which avoids the main road system 
and the school and many dwellings which front it. 

If, on the other hand, it is given no encouragement to achieve, and thus 
cannot use, such an internal route, it will be forced to carry its material in 
more than twice that number of vehicles (of 1 8 tonne capacity), along the 
public road system and past the school and dwellings which front it. 

At this stage, because of lack of firm decision and encouragement, our 

I 

	

	client company has instructed us to prepare our Lot 3, D.P. 567166 
Environmental Impact Statement on the basis that its Lot 3 material will be: 

27.1 processed on Lot 3 or on Por 198, and 

I
27.2 transported from Lot 3 to Por 198 either 

27.1.1 	along an internal haul route from Lot 3, D.P. 567166 to Por 

1 	 198; 

27.1.2 along Old Northern Road, Wisemans Ferry Road and 

I through Water Reserve 35733, or 

I 	
27.1.3 along Old Northern Road to the Crown Road adjoining the 

north boundary of Por 117, Parish of Cornelia, and thence 
via the Baulkham Hills Council section of the haul road 
route to the Por 198 processing plant. 

Only one of these routes, that at 27.1.1, meets and can better the minimum 

I 

	

	design criteria referred to in the Plan of Management (again see our point 
4). 

I 
El 
I 



I DEPARTMENT OF PLANNING 	 7 
APPLICATION FOR AMENDMENT OF PLAN OF MANAGEMENT 

I 

	

29. 	The riced to address the above alternative options will produce a more than 

I 	
usually complex, tedious, bulky and cumbersome E.I.S. document. 
However, despite the number of alternative routes and impact consequences 
it will contain, it is fundamentally obvious, given the provisions of Clause 

1 	13 of Sydney Regional Environmental Plan No. 9 (2), that Hornsby Council 
will not be able to determine the application until you have made and 
recorded a decision in the matter of the location of the Maroota internal haul 

I road system. 

I 	
30. 	We also bring to your notice the fact that Hornsby Council is even now 

under pressure to determine a development application to extract Mr. Vella's 
property, part Lot 28, D.P. 752014. 	Failing the taking of action 

I 	
(compulsory acquisition for road purposes, perhaps) to establish an east- 
west road link through Lot 1, D.P. 204 159 (see point 20 above), Hornsby 
Council will be left with only two alternatives in approving a transportation 

I route from Mr. Vella's land to his market place(s). 

I 

30.1 	It will have to require Mr. Vella's resource material to be transported 
south along Old Telegraph Road at prohibitively expensive 
upgrading cost, and to the ire of local residents, OR 

30.2 It will have to enable him to upgrade and use the northern junction 

I

of Old Telegraph Road with Old Northern Road. 

If Council chooses the above 30.2 option, the upgrading of this intersection 

I 	

will encourage heavy vehicle traffic flows which make an absolute mockery 
out of Baulkham Hills Cduncil's recent decision to refuse to allow heavy 
extraction vehicles to use that stretch of Old Northern Road passing 

I 

	

	
Maroota Primary School (see point 16.2). It will also make a mockery of 
and possibly prejudice the outcome of its yet more recent determination to 

I

defend that decision before the Land and Environment Court. 

Further, once this concept of the use of the junction of Old Telegraph and 

I 	

Old Northern Roads for sand transport is immortalised by a Council consent 
which also thumbs its nose at the intent of the aforesaid Plan of 
Management, a mockery is made of that Plan and the parties which 
contributed to its preparation. 

If option 30.2 is adopted, the concept of an internal haul road system to 

I
serve the perhaps 50 to 60 year needs of Maroota sand mining might as well 
be scrapped. 

I 

I 

I 



DEPARTMENT OF PLANNING 	 S 
APPLICATION FOR AMENDMENT OF PLAN OF MANAGEMENT 

I 

Given the provisions of ci 13(2) of S.R.E.P. No. 9(2), we are of the view 

I
that Council can most likely not resolve the Lot 28, D.P. 752014 (Velia) 
transport route hiatus without consulting with you. Likewise, we believe 

I 	

that it is now only you and your Department who and/or which can make 
the decisions necessary to prevent both the making of the above mockeries 
and to keep heavy sand trucks off the Maroota public road system during the 

I lives of perhaps the next three or four generations of Maroota residents. 

We sincerely hope that the above situation is resolved; that you will agree 

I to the modification of the haul road route, and that our client company is 
given the encouragement to seek and obtain the as yet outstanding owners' 
consents prior to Council's consideration of its Lot 3, D.P. 567166 

I
development application. 

We anxiously await your reply. 

Yours faithfully 
COLLIN C. DONGES & ASSOCIATES PTY LIMITED 

per 



THE COUNCIL OF THE SHIRE OF HORNSBY 

296 Pacific Highway, Hornsby 

Postal Address: Box No. 37, P.O. Hornsby 2077 

DX 9655 HORNSBY 	 Fax: 476 2610 

L PAYMENTS AND ENQUIRIES 	 PLEASE ADDRESS ALL COMMUNICATIONS 
to 4.00 P.M 	 TO THE SHIRE CLERK 

TO FRIDAYS 

F g e 

1 
TELEPHONE: 477 0777 
8.30 A.M. to 4.30 P.M. 
MONDAYS TO FRIDAYS 

Collin C Donges & Associates Pty Limited 
p0 Box 244 

DURAL NSW 2158 

Atten[ion: Mr C C Donges 

Dear Sir 

Road Transportation of Extractive Materials from Maroota 

Reference is made to your letter dated 23rd September, 1991, concerning the 
concept of an internal haul road to serve PF Formations extractive sites at 
Maroota. Council would support re-routing of the heavy trucks off Old Northern 

Road, away from Maroota Village, as it would improve the amentiy and safety of 
the school and village. 

L 	Although the proposal has merits, a commitment of support cannot be given as 
Council is required to consider the interests of all residents, developers and interest 
groups prior to the endorsement of a proposal. To this end Council, in conjunction 

I with Baulkham Hills Shire Council and the Department of Planning, have prepared 
a draft Plan of Management for the extractive resources at Maroota. The draft 

I plan accompanied by a Draft Development Control Plan will be exhibited shortly. 
9 	 The Draft Management Plan does address an overall strategy for the area, 

including transport routes. 

I With regard to the concept route, the following Comments are offered: 
Ii 

I Z 	 * 	

the proposal intersects with both Old Northern and Old Telegraph Roads, 
the realignment of this intersection north of Portion 31 would reduce the 
number of possible traftic conflict points. I JQ 

* 
a small part of the sketch route within Portion 10 would pass through land 

I zoned Environmental Protection - Valley/Escarpment 7(e). 



I • 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

THE COUNCIL OF THE SHIRE OF HORNSBY 
296 Pacific Highway, Hornsby 

Postal Address: Box No. 37, P.O. Hornsby 2077 

DX 9655 HQRNSBy 	 Fax: 476 2610 

7J1LML rb S MLN lb AND ENQUIRIES 
M. to 4.00 P.M. 	 PLEASE ADDRESS ALL COMMUNICATIONS  

gAYS TO FRIDAYS 	 TO THE SHIRE CLERK TELEPHONE 477 0777 
830A.M. to 4.30 P.M.  
MONDAYS TO FRIDAYS 

Page 2 

* 	
Agreement would have to be reached between the two Councils, your client 
and the R.T.A. as to appropriate Section 94 levies for road maintenance 
and the implication of transferring material between the Shires. 

With regard to your client's specific question concerning vehicles from Portion 63 

and Lot 3 D.P. 567166 transporting material to the central processing plant, no 
objection would be raised provided; 

any traffic control requirements of the R.T.A. and Council are complied 
with prior to commencement; and 

(ii) 	
the Section 94 levies for road maintenance will not be adversely affected. 

It may be appropriate to organise a meeting between you, your client, Baulkham 

Hills Shire Council, the Roads and Traffic Authority and Council to further discuss 
the proposal. Council would be willing to host such a meeting. 

Further information regarding this matter may be obtained by contacting 
Mr D Green (477-0737), between 8.30 am and 4.30 pm, Monday to Friday. 

Yours faithfully 

MAX EASTCQTJ 

General Manager 

Per 
RJ BUGGY 

Executive Manager 

Development & Environment Division 

November, 1991 

uncil ref: P.70/10/28; 6800/ML3 6800/Mp63 
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APPENDiX "I" - 	Department of Water Resources. Need for 

Groundwater Model 
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Mr.Paul McCabe 
Collin C.Donges 
939 Old Northern 
P.O.Box 244 
DURAL 	NSW 

& Associates Pty.Limited 
Road 

2158 
7843 

John Ross 
1816 27B 

Your Ref.B646 

Dear Mr.McCabe, 

Plan of Ma na cemen t 
Maroota Fxtrprtipn Area 

Sydney Real cr1 Enyironrenta1 P1 a,n No,9 

I refer to your letter of 4th April 1989 concerning the need 
to develop a groundwater model as a tool for the management 
of sand extraction in the Maroota area. 

The Department considers that there is no need for a 
regional groundwater model or explicit groundwater 
management guidelines to be formulated at the present time. 
Currently the Department's management strategy is to allow 
sand extraction to the water-table with no mining below it. 

Before supporting the development of a groundwater model, 
the Department would need to assess the value and 
significance of the groundwater resources contained within 
the Maroota sand deposit. Whether the resources are worth 
protecting would depend on the costs and benefits to 
agriculture and the extractive industries. 

Should economic studies suggest that groundwater resources 
are worth preserving and the pressure on the sand resource 
for aggregate becoming significant, then the Department 
would initiate the collection of data and in the longer term 
Support a groundwater model. 

If the groundwater resources are considered significant, 
then management data needs to be collected. The Department 
is already collecting bore locations and usage data through 
its licensing system under Part V of the Water Act. However 
much more additional data, particularly water level data, 
needs to be collected over probably 5-10 years. 

Once sufficient data is available, then and only then, 
should a regional groundwater model be developed to 
calibrate and verify groundwater responses. 

a 
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When the model has been Properly evaluated 
. 	 used as a predictive management tool 

groundwater management guidelines can be 
implemented 

it could then be 
and stringent 
developed and 

Should the groundwater resources be deemed of little or no 
value, then there is no necessity to develop a model or 
strict guidelines. 

I 
The groundwater issue needs to be addressed in any Local 
Environmental Plan/Management Plan for extractive industries 
at Maroota and also in the review of the Sydney Regional 
Enviromuental Plan No.9 - Extracting,  Industries 

It would be up to the Baulkham Hills and Hornsby Shire 
Councils and the Department of Planning to prepare and 
review these planning instruments. This Department would be 
pleased to examine these instrnrnents and to assist in 
Providing comment and information as required. 

The Department Considers that there is no need for a meeting 
to be arranged involving Councils, the Department of 
Planning and your company to discuss groundwater modelling at this time 
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I 	APPENDIX "J". - 	Proponent Company's Letter relating to refuelling 
techniques 
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rr_Th r Y 

II 

sth November 1990 
494 

Dear Collin 

E: 13.11 

With reference 
1teratiOn5 'to 

of 

o 	e above letter we have made sa' 
our methods of refuelling to alleviate the 
fuel spillages. 

90 LTR FROM WATER RESOURCES.  

24 SMITH STREET 
EMU PLAINS, N.S.W. 2750 
TELEPHOlE: (047) 35 5033 
FACSIMILE: (047) 35 3155 

II 
c Donges 

p o Box 244 
tJRAL NSW 2158 

& Associates Pty Ltd 

Iarstly our stationary plants now run from their own bulk fuel 
nks which are located alongside each plant and which only 

month by our local fuel require refuelling approximately once a  
gent who has an automatic shut off valve fitted to his tanker, 

l 	
th 

aking spillages almost impossible. This replaces the previous 
ethod whereby our own bulk tanker would refill 	e small fuel 

tank of each item of plant every afternoon. 

l
econdly, we have fitted an automatic shut off hand gun to the 
bulk fuel tanlc where our mobile equipment refuels. To date this 

working quite well. 

trust that these measures are satisfactory to the Dept of Water 

Resources. 

tours ffully 

I lJohn  Managing Director 

II 
if 

I 



APPENDIX "K" - 	Department of Water Resources Letter relating to 
depth of extraction. 
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I New South Wales Government 

I 	 Wate -P]  

Collin C. Donges & Associates Pty Limited 	 Telex: 	121188 

P0 Box 244 	 Facsimile: 	(02) 895 7281 

I DURAL 	NSW 	2158 	 Telephone: (02) 895 6211 

Ext: 	7441 
Contact Name: 	John Ross 

I 0028575 
Our Refence 

ur Ref.: B859 3 
[AKW I 324#] 

1 /8-2-93 

Attention: 	Mr Collin Donges 

1 
I Re: Lot 1, DP 595538, Old Northern Road, Maroota - Consent Conditions 

Thank you for your letter of 29 January 1993 concerning the above consent conditions, 

I in particular No 29. The Department makes the following comments. 

Ideally both Councils and sand extractors in this Maroota area should be aware of the 
different groundwater systems associated with the different formations existing there. 

I Basically the Tertiary Maroota Sand formation is an important local aquifer supplying 
water to shallow bores, wells and farm dams. 	The DWR management strategy for 
groundwater in this formation is that it should be protected and therefore sand I extraction should not be allowed below the water table. 	The water table varies from 
site to site and over time. 	It is understood that the 180 in AND figure is an average 
water table height, quoted for another extraction proposed in this area. 	However it is 

I not relevant in the case of Lot 1, DP 595538 as no Maroota Sand occurs on this Lot. 

The other formations in the area are eluvial sands (weathered in place sandstone) 

I 	overlying deeper Hawkesbury Sandstone. This sand formation is less extensive and 
only has a minor perched aquifer associated with it. The main groundwater resources 
in these areas are located in the deeper Hawkesbury Sandstone with water tables at 

I 	least 20 m. below the surface. There is no known use of the eluvial groundwater 
system so the DWRts position is to allow total extraction with no limit on the depth. 
P.F. Formation has constructed large sandstone ponds which act as surface water 

' 	 dams, drainage areas for groundwater seeps, and recharge ponds for deeper sandstone 
aquifers. 

in the case of this development pr000sal the 180 m AHD condition clearly should not 

I 	apply. The Department has no objection to the proponent extracting to R L 168 m 
AND. 

I I trust the above information and comment will prove helpful. 

Yours sincerely, 

I 
John A. Ross 

I for J F Clarke, Manager 
Sydney-South Coast Region 

I Department of Water Resources • 10 Valentine Avenue, Parrariatta • P.O. Box 3720, Parramatta NSW 2150 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 

APPENDIX L 

MONTF1 	 AVE 	MAJOR 	HIGHEST WIND 	PREVAILING 
CALM SPEED WIND 	 SPEED 	 WIND 
DAYS 	WINDS 	DIRECTION 	PER HR 	 DIRECTION 

(KM/FIR) 	 % 
OCCURRENCE 

JAN 12 7.25 E 21-30 SW-E 
4% 

FEB 14 6.63 Sw 21-30 S-Sw 
8% 

MARCH 9 6.65 w 21-30 S-NW 
4% 

APRIL 10 6.65 NW 31-40 SW-NW 
2% 

MAY 7 9.22 NW 31-40 W-NW 
1% 

JUNE 8 8.83 NW 31-40 SW-NW 
3% 

JULY 7 7.29 NW 21-30 W-NW 
10% 

AUGUST 5 10.23 NW 31-40 SW-NW 
6% 

SEPT 7 10.17 NW 31-40 SW-NW 
3% 

OCT 7 12.22 NW 41-50 S-NW 
1% 

NOV 11 9.85 NW 31-40 S-NW 
3% 

DEC 11 10.22 E 41-50 SW-B 
1% 

9 a.m. Winds 
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MONTH 	 AVE 	MAJOR 	1-IIGHEST WIND 	PREVAILING 
CALM SPEED WIND 	 SPEED - 	WIND 
DAYS 	WINDS 	DIRECTION 	PER HR 	 DIRECTION 

(KMJHR) 
OCCURRENCE 

JAN - 19.35 E 31-40 NE-SE 
9% 

FEB 2 14.10 E 31-40 NE-S 
8% 

MARCH - 14.08 E 31.40 E-SE 
3% 

APRIL 2 10.52 E 31-40 NE-SE & 
3% 

MAY - 11.96 NW 31-40 SW-NW 
11% 

JUNE 2 12.72 SW 41-50 SW-NW 
3% 

JULY - 13.25 W-NW 41-50 W-NW 
1% 

AUGUST 2 17.54 W 51 W 
2% 

SEPT 2 17.34 E 41-50 NE-E 
4% 

OCT 3 16.66 E 41-50 NE-E 
1% 

NOV 2 21.07 E 31-40 B 
24% 

DEC - 23.73 E 41-50 E 
3% 

3 p.m. Winds 


