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Figure 3 PROPERTY BOUNDARIES AND
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MAROOTA

(SAND, SANDSTONE & CLAY/SHALE)
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SPECIFICATIONS

THE COMMA NDER 15« 5 rimsive unir

Towing/Working Length

18.3 m (60 ft)

Width

242 m (7 ft 11ins)

Towing Height

4.0m (13 ft 1ins)

Working Height

6.2 m (20 ft 4 ins)

Grid Area

1.8 m (6 ft) x 3.6 m (12 f1)

Hopper Capacity (including grid)

7.6 cum (10 cu yds)

Approx Weight

14,000 kg (30,800 Ibs)

Engine Size

48 KW (65 HP)

Conveyor Belt Width

915 mm (3 ft)

Main Conveyor Belt Speed (loaded)

110 m/min (365 ft/min)

Hydraulic System Capacity

336 litres (74 gals)

Diesel Tank Capacity

180 litres (40 gals)

Tyre Size

1000 x 20 (4 off)

Tyre Pressure

7 Bar (100 PSI)

Water Required

© . 3600 - 4100 I/min (800-900 GPM)

Distributed and serviced by

All specification subject to change without prior notice

POWERSCREEN INTERNATIONAL
DISTRIBUTION LTD.

Coalisland Road, Dungannon

N. Ireland BT71 4DR

Tel: (08687) 40701

Telex: 74136 Pscren G

Fax: (08687) 47231




| THE COMMANDER

10 x 5 RINSING UNIT

The Powerscreen Commander 10 x 5 Rinsing Unit is
a mobilescreening 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.

PERFORMANCE The COMMANDER uses a fuel TIPPING REJECT GRID CONVEYOR FRAME
efficient 65 HP diesel engine. It The f{ippiﬂ%feﬁcl grid is The c{:om?egorf/;ame Ifj :
. : constructed of heavy gauge constructed of heavy duty S
I’ ) powered and designed to steel to withstand rugged steelwork which is shot
drive ane or two M70 stock- use and includes extension cleaned, primed and painted
piling conveyors and a‘Trident plates for easy loading. with industrial paint. Sealed
2'Dewaterer. Theuse of adual f_?enjote c.?j”.”o”ed./ hg//drau//c for I{jfe conveyc;r rglée_rs a(rge75
: ’ gt ipping grid is available as used to carry the ins
1|Itrat|oﬁsy§tem onthe efﬁment an option. mm) wide conveyor belt. A
hydraullCS “ne keeps mainten- \ new feature introduced on
ance to a minimum whilst the COMMANDER is the
increasing profitability. III self-adjusting belt cleaners.

|
PORTABILITY The hydraulically adjusting II

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.

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 915 mm belt with almost |
vertical hopper sides and |
unrestricted outlet eliminates |

bridging of wet and sticky III
- materials. The variable
PROFITABILITY The COMMANDER RINSER is hydraulic drive allows II'|
fitted witha 1.5m x 3.0 m four fingertip control of the | e
bearing screen unit. itiscapable feed rate. f_,-/’f"j"
of handling 200 tonnes (220 .~ el ' CENTRAL CONTROL
? ot ~ - PANEL
American tons) per hour giving Conveniently located, the
one or two grades of washed panel gives on hand control
sand and two grades of washed ol the hydraulic circuits and
aggregate. engine functions including
*(This figure is dependent on raw HYDRAULICS feed and screen angle

material content). adjustments.

The 336 litre (74 gallon)
POWERSCREEN - The leading name in providing capacity hydraulic system
solutions to screening and materials-handling incorpo_ra{e; SU{?UO” and
problems. It comes complete - requiring no basic re[ur_n s f/{lrc'at/onv o —_—

i maximum oil filtration for
add-ons at extra cost. A wide range of chutes, e DA s i
mesh screens and speedharps are available to Each control valve is fitted
meet specific production requirements. All equip- with a pre-set relief valve to
ment is installed ready lor use by authorised protect the complete system.
POWERSCREEN personnel.
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WASHBOX

A washbox complete with
f"’ spray pipe fitted with 7 off

top deck.

CATCHBOX

The screen unit is fitted with
a catchbox to direct sand, silt
and waler which pass
through the bottom screen
mesh via troughs or pipes to
the dewaterer. Either one
grade or two grades of sand
can be produced.

o high output spray nozzles is
fitted in front of the main
conveyor head drum to feed
moistened raw material
evenly onto the screen unit

MAIN SUPPLY PIPE

All spray pipes are fed from
a 4 ins main supply pipe and
water flow requirements are
800 gals/min. at the recom-
mended minimum of 20 PS|
rising to 900 gals/min. at 25
PS!and so on.

SCREENBOX

The screen unit is fitted with
a complete rinsing attach-
ment consisting of 7 off spray
pipes on the top deck and 7
olf spray pipes on the bottom
deck, each pipe being fitted
with 25 spray nozzies.
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TYPICAL NATURAL SOIL PROFILE ON SITE

0 - 300 mm.

‘A HORIZON'
SANDY DISCONTNUOUS
TOPSOL, NUMEROUS

STONES, WEAK STRUCTURE.

‘B HORIZON’

VARIABLE DEPTH UP TO 1 m.

STRONGLY WEATHERED,
RONSTANED CLAYEY
SANDSTONE. WATER TABLE
OFTEN PERCHED ON OR

N THIS UNIT.

WEATHERED HAWKESBURY
SANDSTONE
(Elvial Sand).

TYPICAL REHABILITATED SOIL PROALE

0 - 100 mm. REPLACED ORIGINAL TOPSOL,
EVENLY SPREAD, FERTLISED
AND MULCHED.

100 mm. - 5§00 mm.
SANDY OVERBURDEN AND FNE
MINNG REJECTS COMPACTED
AND CONTOUR RIPPED

A 500 mm.~ COARSE MNING REJECTS
( boukes ) TO PROVDE
FREE - DRANNG SUBSOL.

RPPED HAWKESBURY
SANDSTONE.

UNDISTURBED HAWKESBURY
SANDSTONE.
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Department of Planning

Remington Centre
175 Liverpool Street, Sydney 2000

= r a Box 3927 G.P.O. Sydney 2001
Mr C Donges DX. 15 Sydney
Collin C Dongés & Associates Pty Ltd
PO Box 244 Telephone :(02) 391 2000 Ext: 5071

DURAL NSW 2158 Fax No. :(02) 391 2111

o
= Contact : J Croft

Our Refarence : S$90/03458/001

Your Reference :

Dear Sir,

Re: Proposed extractive industry, Lot 3, D.P. 567166 Part Portion 66
Parish of Frederick, Hornsby Shire

Thank you for your letter of 25 January, 1994 indicating that you are consulting with the
Director with regard to the preparation of an environmental impact statement (EIS) for the
above development.

2. 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(1)(b) of the Regulation (see Attachment No. 1).

3 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
frequency of traffic. Any road construction or upgrading should be identified;

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
quality of the Hawkesbury-Nepean catchment and measures to mitigate impact;

potential for increased runoff. Runoff control measures to be described,;
erosion/sedimentation control measures;
. visual impacts and the need for screening;

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)
and the draft amendment,

results of consultation with:-

- the Environment Protection Authority;

- Department of Conservation and Land Management;
- National Parks and Wildlife Service

- NSW Agriculture

- Department of Mineral Resources

- Water Board

- Roads and Traffic Authority

- Baulkham Hills Council

4. 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
consideration in the EIS for your proposal; equally, the guide is not exhaustive.

5. In preparing your EIS you should approach the Hornsby Council and take into account any
comments Council considers may apply to its determination of the proposal.

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

Yours faithfully,

CE s “/5/7;/

B Adams

Manager

Assessments and Major Hazards Branch
As Delegate for the Director




DEPARTMENT OF PLANNING
ATTACHMENT NO. 1

STATUTORY REQUIREMENTS FOR ENVIRONMENTAL IMPACT STATEMENTS

In accordance with Part EV‘OE the Environmental Planning and
Assessment Act, 1979, an environmentgl impact statement (EIS)
must meet the following requirementéz

.--ﬂ/f-----
pursuant’to clause 34 of the Environmental Planning and
Assessment Regulation, 1980, as amended, the contents of an EIS

shall include the following matters:

(a) full description of the designated development
proposed by the development application;

(b) a statement of the objectives of the proposed
designated development;

(ic) a full description of the existing environment likely
to be affected by the proposed designated
development, 1f carried out;

(d) identification and analysis of the likely
environmental interactions between the proposad
designated development and the environment;

(e) analysis of the likely environmental impacts or
consequences of carrying out the proposed designated
development (including implications for use and
conservation of energy);

(£) justification of the proposed designated development -
in terms of environmental, economic and social
considerations;

(g) measures to be taken in conjunction with the proposed
designated development to protect the environment and
an assessment of the likely effectiveness of those

measures;
(gl) details of energy reguirements of the proposed
development and measures to be taken to conserve
. energy;
(h) any feasible alternatives to the carrying out of the

proposed designated development and reasons for
choosing the latter; and

L) consequences of not carrying out the proposed
development.

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
EIS. 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
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
(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.



Particular details that may be relevant include:

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.

Effects of vibrations.

Type of machinery and equipment to be used for dredging and stockpiling operations and
for any processing plant.

Expected life of the operation.

Hours of operation.

Details of necessary stockpiling.

Access arrangements - truck routes, truck numbers etc.
Site drainage and erosion controls.

Proposals for rehabilitation.

2. Description of the Environment.

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

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
adequacy of safeguards proposed to minimise them.

The flow of any affected rivers or watercourses.

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

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.

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
lands.

The possible effects of flooding on the operation.

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.

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

Effects on water quality of nearby watercourses.

Disposal of waste material.

Effects on the visual environment.



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,

recreational, etc).

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
relevant pollution control legislation requirements;

The Department of Mineral Resources concerning its responsibilities under Sydney REP
No § Exwractive Industry;

The Department of Water Resources concerning the implications of the proposal on their
jurisdiction;

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;
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
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

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.



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 ENOUIRIES PLEASE ADDRESS ALL COMMUNICATIONS TELEPHONE: 847 6666
8.30 A.M. to 4.30 P.M. TO THE GENERAL MANAGER 8.30 A.M. 10 4.30 P.M.
MONDAYS TO FRIDAYS MONDAYS TO FRIDAYS

Collin C Donges & Associates Pty Limited
PO Box 244
DURAL NSW 2158

ATTENTION: MR C DONGES

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

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

- details of existing operation;

- relationshiﬁ of existing operation with proposed extractive operations;

- area ofgextraction and staging of extraction activities;

- details of extraction methods;

- the‘dﬁantities of material already extracted and to be extracted;

- \‘/é@etation study - extent of vegetation removal, habitat loss, rare or
endangered species;

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

- noise impact assessment and mitigation measures;

- visual impact and mitigation measures;

- details of erosion and sedimentation control measures/runoff control measures
(progressive rehabilitation plan),

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

- impact of dust and mitigation measures

- 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

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

- expected life of the operation

- archeological study

Please note Council's Development Branch fax. number is 847 69396.
(REDMOND~HAWW\A21.APR)



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 TELEPHONE: 847 6666
830 AM. 10430 PM. TO THE GENERAL MANAGER 8.30 AM. 10 4.30 PM.
MONDAYS TO FRIDAYS MQNDAYS TO FRIDAYS
Collin C Donges & Associates Pty Limited Page 2

- hours of operation, number of employees

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

- 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

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

- consideration of proposed end land uses

- details of rate of daily extraction and maximum number of truck movements
per day (quantities and destinations of extractive material)

- 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
River

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

- draft D.C.P. No. 20

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

- Roads and Traffic Authority

- Water Board

- National Parks and Wildlife Service

- Environmental Protection Authority

- Department of Conservation and Land Management
- Department of Mineral Resources

- N.S.W. Agriculture

- Department of Water Resources

- Hawkesbury Nepean Catchment Management Trust

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

Please note Council's Development Branch fax. number is 847 6996.
(REDMOND~H\WW\A21.APR)



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 TELEPHONE: 847 6666
8.30 AM.to 4.30 P M. TO THE GENERAL MANAGER 8.30 AM. 10 430 PM.
MONDAYS TO FRIDAYS MONDAYS TO FRIDAYS
Collin C Donges & Associates Pty Limited Page 3

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. | trust this information is of

assistance to you. Should you require any further information regarding this matter please
contact Mr P Bezzina on 847 6724 between 8.30am and 10.00am Monday to Friday.

Yours faithfully

?gej?&‘);\

P BEZZINA

Town Planner
Development Division
28 April, 1994

Council ref: PP 018634
Enquiries: Mr P Bezzina (847 6724) (8.30am to 10.00am)

PB:JC

Please note Council's Development Branch fax. number is 847 6996.
(REDMOND~HAWW\A21 APR)



HAWKESBURY-NEPEAN CATCHMENT MANAGEMENT TRUST

68 Mileham Street, Windsor E?/ B / '5/ []
Postal Address: PO Box 556, Windsor 2756
Please address all communications Telephone: (045) 77-4243
to the Chief Executive Olfficer Facsimile:  (045) 77-4236

Your Ref: BE718/3/11

11 February 1994

Collin Donges

Collin Donges & Associates
PO Box 244

DURAL NSW 2158

Dear Collin,

PROPOSED EIS - EXTRACTIVE INDUSTRY
LOT 3 DP567166 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 Coopers/Dalgetys 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:-

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

2. 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).

(8]

4. The cumulative impact of the proposal upon the Hawkesbury River.

mh1102a

“Our goal is to achieve a healthy, productive and diverse Hawkesbury-Nepean River System and Calchment. v



A brief description of the current Environmental Management Plan for the site and how this 1s
expected to change, should the proposal be approved. The Trust would expect that such a plan

would address: e

wh

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

- on-site materials management including soils management;

- day to day operating procedures;

- environmental monitoring;
emergency/contingency plans;

- site rehabilitation details;

- aftercare and final land use options.

6. Whilst the Trust would expect the Environmental Management Plan would provide specific
details of the issues listed in (5.) above, the EIS should nevertheless address these issues.

7. How it is proposed to prevent an adverse impact upon the adjoining Marramarra National Park
and the Environment Protection Zones on the subject site.

8. The justification for removing bushland when a substantial amount of bushland has already been
cleared in the locality and given that extractive resources are present on these lands.

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

Park.

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

o
Robert B Crawford

CHAIRMAN
HAWKESBURY-NEPEAN CATCHMENT MANAGEMENT TRUST

mh1102a

“Our goal is to achieve a healthy, productive and diverse Hawkesbury-Nepean River System and Catchment. if



DEPARTMENT OF MINERAL RESOURCES

NEW SOUTH WALES GOVERNMENT MINERALS AND ENERGY HOUSE
29-57 CHRISTIE STREET
CORRESPONDENCE PO BOX 536
ST LEONARDS NSW 2065
DX 3324 ST LEONARDS

) - TELEPHONE (02) 901 8888
Collin C. Donges & Associates P/L FACSIMILE (029901 8777

PO Box 244
DURAL NSW 2158

Our Ref: L87/0173
Your Ref: B718/3/9

Dear Sir,

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
methods used 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
proposed for extraction, should be included in the EIS. Relevant
supporting documentation such as drill logs should be appended.

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

characteristics of the material should be appended.

3. An assessment of the quality of the material based on the testing,
and of the suitability of the material for the anticipated range of
applications should be given.



4. Anticipated annual production, staging (if any), and life of the
operation. Relationship of this proposal to previous operations in its

vicinity.
5. Alternative sources to the proposal and their availability.
6. Justification for the proposal in terms of 1local 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.

Yodrsifaithfully,

AN PE = "F - G

N

I.B.L. Paterson
for Director-General



Rehabilitation

Extractive industries inevitably create significant changes 1in
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.

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

Yours sincerely,

/
WARREN HICKS
Regional Manager - Outer Sydney

for Director-General
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Mr C. Donges )
Py, Box 244 Environment

A Protection
DURAL NSW 2158 Al

New South Wales

PO Box 1135 Chatswood NSW 2057
Tei .02. 795 5000 Fax .02. 325 5678

File No. 300029 B1 : Mr Shaﬁe Barter

Qur Reference:

Your Reference: B718/3/5
10.MARISG4
Dear Mr Donges,

Proposed Extractive Industry
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
matter.

Air Quality

Consideration should be given to the generation of dust during
both the winning of material and the movement of wvehicles
assocliated with the extraction activity. The EIS should provide
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 ncoise levels in the vicinity of the
sand extraction area(s). Nolise intensity from the site may Dbe
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.



l New South Wales Government

' : o _ \MQIF;“\

: : p o Telex: 121188
Collin C. Dongés & Associates Pty Limited Facsimile: (02) 895 7281
PO Box 244 Telephone: (02) 895 6211
DURAL NSW 2158 Ext: 7441

ContactName: John Ross
Qur Reference: 1845489
Your Ref: B718/3/3

[AKW4432#)
Attention: Mr Collin Dongés Lo Rl £
(ol
Dear $if,

Re: EIS - Extraction - Lot 3, DP567166, Part Por 66,Ph Frederick, Maroota.

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

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

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

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

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

d) "NSW State Rivers and Estuaries Policy";
e) '"Minimum Standards for Works in Rivers and Lakes"; and

f) "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,

‘?LJL{QM .

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

Encl.
Department of Water Resources « 10 Valentine Avenue, Parramatta « PO. Box 3720, Parramatta NSW 2150
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WATER BOAI

SYDNEY — ILLAWARRA — BLUE MOUNTAINS

Postal Address: Eric Lindberg
PO Box 756 Tel : 9520540

CHATSWOOD NSW 2057
4 March 1994

COLLIN C. DONGES & ASSOCIATES PTY. LIMITED
939 Old Northern Road

PO Box 244

DURAL NSW 2158

Dear Sir

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

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
therefore have no impact on the Boards services.

All water quality issues should be refered to the Environment Protection Agency
(EPA).

Yours faithfully,

Bt L

7o~SYSTEMS PLANNING MANAGER

Chatswood Regional Office, “Interchange”, 432 Victoria Avenue, Chatswood, NSW 2067.
Telephone: (02) 410 9414, Fax: (02) 410 9681, DX 29644



IPPROSPECT
ZELECTRICITY

24 February 1994

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

Déar 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
i

P Roche
Engineering Officer
NETWORK PLANNING BRANCH

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

10 Smith Street Parramatta NSW 2150 & 131 003 Fax: 02 635 2511
Postal Addresses: PO Box 389 Parramatta NSW 2124 or DX 28443 Parramatta

Innovators with Energy



BPROSPECT B(8/%/%
=ELECTRICITY |

4 February 1994

Messrs Collin C Dongés and Associates Pty Ltd
PO 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 B718/3/6) regarding the above matter is being
processed and a reply will be given in due course.

Yours faithfully
!
f;/f;sévg.

P Roche
Engineering Officer
NETWORK PLANNING BRANCH

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

10 Smith Street Parramatta NSW 2150 & 131 003 Fax: 02 635 2511
Postal Addresses: PO Box 389 Parramatta NSW 2124 or DX 28443 Parramatta

Innovators with Energy
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Drilling Report



REPORT

TO: P.F. FORMATION PTY LTD
RE: SAND MINING INVESTIGATION
AT: LOT3DP 567166

MAROOTA

REGIONAL GTS PTY. LTD.

Geotechnical & Testing Services
Consulting Engineers

REGIONAL GTS PTY. LTD.

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



REGIONAL GTS PTY. LTD. gNC. INN.S.W.)  A.CN. 001 671 307

Geotechnical & Testing Services

Consulting Engineers (NATA Registration No. 541) PO Box 15, Pendle Hill 2145
88 MAGOWAR ROAD

Principals GIRRAWEEN NSW 2145
G.D. KEIGHRAN BLE. Telephone: (02) 636 7377
P. WEIR  Laboratory Manager Facsimile: (02) 631 8716
Date: 30th June, 1994 Your Ref: Our Ref: 94150/GK/1
REPORT
TO g P.F. FORMATION PTY LTD
RE : SAND MINING DRILLING
AT 3 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
boreholes at selected locations to identify 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
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
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 AHD from a plan provided by Colin Donges & Associates Pty Ltd.

Yours faithfully,
REGIONAL GTS PTY. LTD.

per:

e

G.D. KEIGHRAN
Principal Engineer

———a



REGIONAL GTS PTY LTD
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Maroota
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REGIONAL GTS PTY LTD

1. INTRODUCTION

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

The locations of the borcholes were selected by P.F. Formation Pty Ltd and drilling of the boreholes was carried out by
Engincering Exploration Pty Ltd under the supervision of a member of of engincering stafl.

This report details the method of investigation and presents the results of the drilling in terms of cngincering
borehole logs. The approximate Reduced Level (RL) of each borchole has been determined using survey techniques
which arc related to a known RL of 190 m AHD from a plan provided by Colin Donges & Associates Pty Lid.

D, FIELD INVESTIGATION

The ficldwork was carricd out in several stages using drilling rigs supplicd by Engineering Exploration Pty Ltd :-

On 18th Mav, 1994 using a Gemco 210B drilling rig with spiral flight augers

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

Table No. 1 Drilling Details 18th May 1994

Borehotle Depth to TC-bit Refusal
BH 1 5.0m
BH2 1.5m
BH 3 20m

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

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:-

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

Borehole Maximum Depth Surface RL Depth to Water Table
BH 1 12.0 m 182.5m Not Encountered
BH 2 13.5m 184 m 12.0 m

BH 3 21.0 m 190 m 11.0 m

BH 4 12.5m 199.5 m Not Encountered

The detailed Engineering Logs of the soil / rock profile are provided in Appendix A with the method of soil
classification adopted is presented in Appendix B and an Engineering Classification of Sedimentary Rocks in the
Sydney Area being provided in Appendix C.

Sand Mining Investigation 94150/ GK/1 30th June 1994
1ot 3 DP 567166
Maroota



REGIONAL GTS PTY LTD

3. SITE GEOLOGY AND SUBSURFACE CONDITIONS

The site is shown on the Sydney 1:250,000 Geological Sheet as being underlain by Hawkesbury Sandstone masked by
the Tertiary Atluvium consisting mainly sand and silty sand soils.

The soil and rock profiles encountered during the investigation confirm the presence of the Hawkesbury Sandstone
bedrock recaspnably close to the surface. The initial drilling work using spiral flight augers indicated that TC bit

refusal was encountered at depths varving from 1.5 to 5.0 metres.

The HQIVRC dritting rig obtained much greater depths than the sprial flight augers ranging from 12.0 to 21 metres
below the surface.

The subsurface conditions arc fully detailed for cach borchole in the Engincering Log provided in Appendix A

4. GENERAL

The boreholes 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 recommmend that
further more detailed and closer spaced subsurface investigation is carried out.

Sand Mining Investigation 94150/GK/1 30th June 1994
Lot3 DP 567166
Maroota
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REGIONAL GTS Pty. Ltd.

A.C.N. 001 671307

Ph: (02) 896 1555
Ph: (02) 636 7377

BH 1

BOREHOLE - ENGINEERING LOG Fax: (02) 631 8716 Sheet 1 of 3
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. 94150/1A Our Reference 94150 /GK
Date Drilled 31st May 1994 File Name: 941508BH1.xlIs
Hole Commenced Supervised by: AR.
Hole Completed Checked by: G.K.
Slope Deg: Surface RL: 1825 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
£ penetro-
£ Material Description Strength | Moisture] meter kPa
v o
B18ls Zepln i %’” truct d
S1alsirL metres a2t g = 258,09 srucurean
3t = el ¢ . . additional
o B 2,.50-4523538888 observations
TOPSOIL: sandy loam
] yellow orange :
= 3% .'
Tl 5 &3
182.0 0.5 :
RESIDUAL:  Sand, fine to medium grained f{{
o 5 K
2] ? yellow orange B
H
| 1815 1.07] o
ke
\Y B
] 4 : %{
= o] RESIDUAL: Sand, fine to medium grained ’g
yellow orange ;“;:
181.0 o] 3
1805 2090
] SANDSTONE: fine grained, weak
H white and purple
180.0 2.5
—
1795 3.07] o
a1
=] it SANDSTONE: Medium Grained, weak
178.0 35 | Of white with ironstaining
178.5 4.0 7
| SANDSTONE: medium grained, weak
178.0 457 purple and white
177.5 5.07] =
ey method water Sampling Data Strengt nptions Support
1 /el Coheslve Non Cohesive
i Auger with V-8t Date of Water Level UD 50 Undisturbed Sample 50 mm diametsr VS verysoft Fb friable C Caslng
TC Auger with TC- Blt Static Water S soft VL very loose M Mud
1 Roller / Tricon Water Inflow 0 Disturbed Sample F  fim L loose
F’»’ Washbors SPT Standard Penetration Test St stit MD medium dense
M Mud Dritling Partial Water Nc Cone Penstrometar VSt verystt D dense
4, Alr Reverse Circufation Dxiling water loos H  hard VD vety dense
RGTS-B-1.XLS




REGIONAL GTS Pty. Ltd.

A.C.N. 001671307

BOREHOLE - ENGINEERING LOG

Ph: (02) 896 1555
Ph: (02) 636 7377

BH 1

Fax: (02) 631 8716 Sheet 2 of 3
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. 84150/1A Our Reference 94150 /GK
Date Dnilled 31st May 1994 File Name: 94150BH 1.xis
Hole Commenced Supervised by: AR.
Hole Completed Checked by: G K.
Slope Deg: Surface RL: Drili Model Edson 2000
Bearing Deg: Datum: RL 190 A.H.D. at Property Boundary Hole Diameter 100 mm
Drilling Information Sampling Data Profite Description:
X hand
£ penelro-
£ Material Description Strenglh | Moistures meter kPa
18| 2
sl (=] o Depth e o T
2 § sIRL metres g 2] & 2 258, g structgre ared
L3 e ey i A3 (N =3 . additional
v ~ . - . -
21 2 =) v, 8 |22 3FB8888] observations
51 £ g
| 3
=] SANDSTONE : Medium grained, medium : :‘
177.0 Gi5 strong, white & trace purple % %
: a ~
Q =1 5 2
| 176.5 6.0
-l.r p—
IR i
| : i SANDSTONE : very fine grained, megdium
176.0 ) strong, white & trace purple
some grey
175.5 707
] SANDSTONE : very fine grained, medium
175.0 7.5 strong, purple and off white
il
174.5 8.07]
m 2 SANDSTONE: fine grained, weak
174.0 85 | Off white
B 5
173.5 9.0 i
= [SANDSTONE: medium grained, weak .
173.0 95 | yeltow and white % 35
= some ironslaining
172.5 10.0 7}
fkey method water Sampiing Data Strength Descriptions Support
e o v Coheslve Non Coheslve
L Auger with V-8it Date of Water Lavel UD 50 Undisturbed Sample 50 mm dlameter VS very soft Fb friable C Casing
TC Auger with TC- Bt Static Water S soft VL  very looss M Mud
2 Rollar / Tricon Wator infiow D Oisturbed Sample F  fim L fooss
T’i‘ Washbore SPT Standard Penetration Test St sttt MO medium dense
M Mud Driiing Partial Water Ne Cona Penetrometer VSt very stift O  dense
£ Alr Reverse Clrculation Driling water koos H  hard VD very dense
RGTS-B-1.XLS




REGIONAL GTS Pty. Ltd.

A.C.N. 001671307

BOREHOLE

- ENGINEERING LOG

Ph: (02) 896 1555
Ph: (02) 636 7377

BH 1

Fax: (02) 631 8716 Sheet 3 of 3
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. 94150/1A Our Reference 94150 /GK
Date Drilled 31st May 1994 File Name: 94150BH1.xIs
Hole Commenced Supervised by: AR.
Hole Completed Checked by: G.K.
Slope Deg: Surface RL: Drill Model Edson 2000
Bearing Deg: Datum: RL 190 AH.D. at Property Boundary Hole Diameter 100 mm
Drilling Information ~ Sampling Data Profile Description:
hand
€ penetro-
£ Material Descripticn Strength I Moistured meter kPa
gl8| 2
Depth ozl £ 5
-?é §- gig L met;:es glel g 3 25 ag 154 StrUthJ.re and
BI313) ] si il ¢ | & additional
R & observations
AT
i SANDSTONE : Medium grzined, medium
172.0 105 | strong, purple & some white
_| with grey
H ]
q =
1AL 11.0
V -
R pa—
: SANDSTONE © medium grained, medium
171.0 il strong, off white, yeliow
170.5 Yl T
125" |
13.0 |
EhC )
140
T
15.0 7}
ey method water Sampling Dala Strength riptions Support
et A Coheslve Non Cohesive
v Auger with V-Bit | Date of Warter Lave! UD 50 Undisturbed Sample 50 mm dlameter VS verysoft Fb friable C Casing
TC Auger with TC- Bt Static Water S  soft VL very loose M Mud
Roller / Tricon YWater rifiow D Dlsturbed Sample F  fim L looss
Washbore SPT Standard Penetration Test St st MD medium dense
M Mud Drfiling Partial Watec Nc Cone Penetrometsr VSt verysti D dense
LA Alr Reverse Clrculation Driing water oos H hard VD very denss
RGTS-B-1.XLS




REGIONAL GTS Pty. Ltd.

A.C.N. 001671307

BOREHOLE

- ENGINEERING LOG

Ph: (02) 896 1555
Ph: (02) 636 7377

BH 2

Fax: (02) 631 8716 Sheet 1 of 3
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. 94150/1A Our Reference 94150 IGK
Date Drilled 31st May 1894 File Name: 94150BH2.x/s
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 Information- Sampling Data Profile Description:
hand
E penetro-
£ Material Description Strength | Moistured meter kPz
7] <
il Depth 5 8 % (—8; o truct d
L ke S 1RL metres cl2! g = Bi=sis a$ L Ure 2l
g1518 sL = Eilin g o additional
31 8 > 4 ré 788888 observations
1
1835 0l55] :
il RESIDUAL:. Sand, fine to medium grained
£ yeliow orange
H p—
12
I 183.0 i
v —
R -4
- RESIDUAL: Sand, fine to medium grained
= yellow orange
1825 {noa
182.0 20 |
SANDSTONE: fine grained, weak
: off white and trace purple
181.5 25|
181.0 30|
1805 3]
180.0 40|
: SANDSTONE: medium to course grained
179.5 4.5 weak, off white , ironstaining
179.0 507 i #
key method water Sampling Data Strength Descrptions Support
= == Coheslve Nen Coheslve
W Auger with V-Bit _1 Date of Water Level UD 50 Undisturbed Sample 50 mm diameter VS verysoft Fb friable C Casing
[TC Auger with TC- Bit P | Static Water S  soft VL very loose M Mud
] Rotier / Tricon 1| water infiow D Disturbed Sample F  fim L loose
Washbora SPT Standard Penetration Test St st MD medium dense
M Mud Driiting Purtiel Water Nc Cone Penetrometer VSt verystiff D  dense
Alr Reverse Circulation o Orting water loos H  hard VD very dense
RGTS-B-1.XLS




REGIONAL GTS Pty. Ltd. Ph: (02) 896 1555 BH 2

A.C.N. 001671307 Ph: (02) 636 7377

BOREHOLE - ENGINEERING LOG Fax: (02) 631 8716 Sheet 2 of 3

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. 84150/1A Our Reference 94150 /GK
Date Drilled 31st May 1994 File Name: 94150BH2.xIs
Hole Commenced Supervised by: AR.
Hole Completed ' Checked by: G.K.
Slope Deg: Surface RL: Drill Model Edson 2000
Bearing Deg: Datum: RL 180 AH.D. at Property Boundary Hole Diameter 100 mm
Drilling Information Sampling Data Profile Description:
hand
= . o penetro-
= Material Description Strength | Moistured meter kPa
2 8 o
218]s =it n?:t‘lhs 2 |e (:gi iﬂj R M structure and
El131%] | se =Bl e} & . additional
2] 2 = 0., 8 |Z22538888 observations
54

4
178.5 ife)

(1 {SANDSTONE : fine grained, medium
178.0 6.0 ) strong, white & trace purple

[ T v T

1775 6.5

177.0 7.0

176.5 7:8 b= S strong, off white

Ll

176.0 8.0

L

]

175.5 8.5

i |

175.0 8.0 SANDSTONE . fine grained, medium
strong, white & trace purple
ironstained

1745 9.5

174.0 10.0

e snpﬁons Support

7 ] = Coheslive Non Cohesive

ey method water Sampling Data Strengt

i Auger with V-Bit Date of Water Level UD 50 Undisturbed Sample 50 mm diameter VS verysoft Fb friable C Casing
[TC Auger with TC- Bit Static Water S  soft VL  very tooss M Mud

R Roller / Tricon Watec Infiow D Oisturbed Sample F  fim L loose

WY Washbaore { SPT Standard Penetration Test St st MD medlum dense
M Mud Drllling Partial Water Nc Cone.Penstrometar VSt verystit O dense

A Alr Reverse Ciculation Driling watec koos H  hacd VD very dense

RGTS-B-1.XLS

l 4 [SANDSTONE : very fine grained, medium



REGIONAL GTS Pty. Ltd.

Ph: (02) 896 1555

BH 2

l AC.N. 001671307 : Ph: (02) 636 7377
BOREHOLE - ENGINEERING LOG Fax: (02) 631 8716 Sheet 3 of 3
I 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. 84150/1A Our Reference 94150 /GK
Date Drilled 31st May 1994 File Name: 941508H2 xls
Hole Commenced Supervised by: AR.
Hole Completed Checked by: G.K.
Slope Deg: Surface RL: 184 m Drill Model Edson 2000
I Bearing Deg: Datum: RL 180 AH.D. at Property Boundary Hole Diameter 100 mm
Drilling Information ~ Sampling Data Profile Description:
hand
l £ penetro-
= Material Description Strength  [Moistured meter kPa
g1 8| #
E té s 9 Depth v _5 c B structure and
i 17 ol R s i - B additional
Ela St El & @ :
At = observations
10.7_]
l : SANDSTONE . fine grained, weak
i3S 10.5 yeliow and off white
= some ironstaining
I i -
ot e
| 173.0 11.0
¥ =
R
- iy
| SANDSTONE : fine grained, weak
1725 il grey with some organics
l _ ironstaining
% -
l T {1720 120"
—
SANDSTONE : fine o medium grained, weak
I 171.5 1257 off white with yellow bands
l 171.0 13.0
= - |sANDSTONE :  fine to medium grained, weak
: yellow and orange
l 170.5 13571
| 5 |
170.0 140 ] i
l 145" ]
15.0 7
ey method water Sampling Data Strength Descriptions Support
31 l 5| 94 Coheslve Non Coheslve
va Auger with V-Bit Date of Water Level UD 50 Undisturbed Sampie 50 mm diametsr VS very soft Fb friable C Casing
TC Auger with TC- Bt H* Static Water S soft VL  very loose M Mud
R Rotier / Tricon Wate ifiow D Disturbed Sample F fim L foose
i Washbore SPT Standard Penetration Test St osthY MD medium dense
m Mud Drllling j Partial Water Nc Cone Penetrometer VSt verystff D  dense
|4, Alr Reverse Clrcutation Driling watec koos H hard VD very dense
l RGTS-B-1.XLS




REGIONAL GTS Pty. Ltd.

Ph: (02) 896 1555

BH 3

l A.C.N. 001671 307 Ph: (02) 636 7377
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 DP567166 MAROOTA Your Reference:
Bore Location:. REFER TO SITE PLAN DRAWING No. 84150/1A Our Reference 94150 /GK
Date Drilled 31st May and 1st June 1994 File Name: 94150BH3.xIs
l Hole Commenced Supervised by: AR.
Hole Completed Checked by: G .K.
Slope Deg: Surface RL: 190 m Drilt Model Edson 2000
l Bearing Deg: Datum: RL 190 AHD at Property Boundary B Hole Diameter 100 mm
Drilling Information - Sampling Data Profile Description:
hand
= penetro-
£ Meterial Description Strength  |Moisture] meter kPa
slsl g
Bz L D:ﬁ;hs 2 % f - oy .2 o structure and
= o i . m a £ L =
l g |8]7® i =lgl e s 22 additional
: S o i £
b % & ”mnﬁg: r§§5§§§8$ observations
= gg 5
I _ ? | b
Ei v
189.5 057 i =
JSANDSTONE: Fine grained, weak ’
i off white L2
H | R
@]
ﬁl 188.0 105
" =]
R —
- SANDSTONE: fine grained, weak
= white and grey
l 188.5 T
l 188.0 2!
I 1875 25" ]
I 187.0 3.07]
l 186.5 5
2 SANDSTONE" fine to medium grained, weak
] grey and white
186.0 4.07]
| Water Seepage
=
' 185.5 45|
. 185.0 5.0 =i : B
key method water Sampling Data Strengt scriptions Support
= Coheslve Non Coheslve
W Auger with V-Bit Date of Water Level UD 50 Undisturbed Sample 50 mm diameter VS very soft Fb friable C  Casing
TC Augef with TC- Bit Static Water S soft VL very loose M Mud
=3 Roller / Tricon Watter inflow D Disturbed Sampls F fm L loose
ad Washbore SPT Standard Penetration Test St stft MD medium dense
M Mud Drilling Partial Water Nc Cone Penetrometer VSt very stif D  dense
I £ Alr Reverse Circulation Oriling watec loos H  hard VD very dense
RGTS-B-1.XLS




REGIONAL GTS Pty. Ltd.

A.C.N. 001671 307

- ENGINEERING LOG

Ph: (02) 896 1555
Ph: (02) 636 7377

BH 3

BOREHOLE Fax: (02) 631 8716 Sheet 2 of 5
Client: P.F. FORMATION PTY. LTD. Appendix; A
Project: SAND MINING INVESTIGATION - LOT 3 DP567166 MAROOTA Your Reference:
Bore Location: REFER TOSITE PLAN DRAWING No. 94150/1A Our Reference 94150 /IGK
Date Drilled 31st May and 1st June 1994 File Name: 941508H3.xIs
Hole Commenced Supervised by: AR.
Hole Completed Checked by: G.K.
Slope Deg: Surface RL: 190 m Drill Model Edson 2000
Bearing Deg: Datum: RL 180 AH.D. at Property Boundary Hole Diameter 100 mm
Drilling Information Sampling Data Profile Description:
hand
£ penetro-
= Material Description Strength  }Moisture] meter kPa
2181 2
2lg|s RL 2:52; sle) B8] ¢ structure and
g3 2| SL =y 4 & additior?al
3] 2 = observations
YIS |
184.5 55 |
H b
-] SANDSTONE : medium grained, weak
1 184.0 6.0 grey white with yellow bands
I“II p—
R
& ot
183.5 6.5 |
—
183.0 DS
7
- -
o
= SANDSTONE ©  medium grained, weak <
182.5 S off white with yellow bands ?
Boa
=1 K
E .
182.0 8.0 ;
5 - |SANDSTONE :  medium grained, weak
181.5 8.5 | off white with yellow bands &
181.0 9.0 7] =
180.5 957 ] SANDSTONE : medium grained, weak §
off white with yellow bands .&;
i ironstaining ﬁ
180.0 10.0 | g K
ey method water Sampling Data Strength Uescriptions Support
S Coheslve Non Coheslve
[ Auger with V-Bit Date of Water Level U050 Undisturbed Sample 50 mm diameter VS very soft Fb friable C Casing
TC Auger with TC- Bit Static Water S soft VL very loose M Mud
¥ Roller / Tricon Wates Inflow D Disturbed Sample £ firm L loose
il Washbore SPT Standard Penetration Test St stift MD medlum dense
M Mud Drilling Partial Water Nc Cone Penetrometer VSt verystit D dense
£3 Alr Reverse Circulation Drifing wat e loos H  hard VD very dense
RGTS-B-1.XLS




REGIONAL GTS Pty. Ltd.

A.C.N. 001671 307

Ph: (02) 896 1555
Ph: (02) 636 7377

BH 3

BOREHOLE - ENGINEERING LOG Fax: (02) 631 8716 Sheet 3 of 5
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. 84150/1A Our Reference 94150 /GK
Date Drilled 31st May and 1st June 1994 File Name: 941508BH3.xls
Hole Commenced Supervised by: AR.
Hole Completed Checked by: G K.
Slope Deg: Surface RL: 180 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
= penetro-
£ Material Description Strength  JMoistured meter kPa
AR
hed 3= = Depth 2 L T 0 =
2j8]12 R metres slel g i 25 -2 of Strucw.re =il
I S =1g S additional
E|2 SL Ef ¢ 2 )
s} £ ) 8 observations
101 E
: SANDSTONE © medium grained, weak 3
17858 10.5 some clay seams -'(,g
_ off white %ﬁ
=) some ironstaining 5
& -
R 1738.0 11.0
e B Water Table at 11.0m
R -
G —
=) SANDSTONE . medium grained, weak
178.5 11.5 off white with yelllow bands
_ ironstaining
J178.0 12.07]
|
7 SANDSTONE . medium grained, weak
1775 125 yellow and orange
177.0 13.07] %
] SANDSTONE : medium grained, weak %
176.5 12 5] off white with yelllow bands %
i i 3
) R B
= S :
176.0 14.0" | ~ 3
175.5 145" | X :
175.0 15057 £
ey method waler Sampling Data Strength Uescnptions Support
31 l 5| 94 Coheslve Non Coheslve
l\’ Auger with V-Brt Dxte of Water Level UD 50 Undisturbed Sample 50 mm dlameter VS very soft Fb friable C  Casing
rc Auger with TC- Bit Static Water S  soft VL very loose M Mud
Rolier 7 Tricon Water irfiow (s} Oisturbed Sample £ fim L tooss
FV Washbors SPT Standard Penetration Test St ostlt MO medium dense
M Mud Driiting Partial Water Nc Cone Penetrometer VSt very sttt D dense
LA, Alr Reverse Clrculation Drilng water koos H  hard VD very dense
RGTS-B-1.XLS




REGIONAL GTS Pty. Ltd.

A.C.N. 001671307

BOREHOLE - ENGINEERING LOG

Ph: (02) 896 1555
Ph: (02) 636 7377

BH 3

Fax: (02) 631 8716 Sheet 4 of 5
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. 94150/1A Our Reference 94150 /GK
Date Drilled 31st May and 1st June 1994 File Name: 94150BH3.xIs
Hole Commenced Supervised by: AR.
Hole Completed Checked by: G K.
Slope Deg: Surface RL: 190 m Drill Model Edson 2000
Bearing Deg: Datum; RL 180 A H.D. at Property Boundary Hole Diameter 100 mm
Drilling Information ~ Sampling Data Profile Description:
hand
£ penetro-
£ Material Description Strength | Moisturey meter kPa
18| 2
8i8ls SRt olel & o 25 92 o structure and
L i2lsIRL metres T s a e E o3> i
L= 2 o =1 g g a - additional
= . ® ik :
A 24,58 |5855EE888 obsevations
15 [ §.~§
= ]|
— 52 (5
_|SANDSTONE : fine grained, weak £ ?%
1745 155 yellow and off white E’« ;%
= some ironstaining %é{'; %
H ] |
b G :
I 174.0 16.0 7 =
v |
i =
& =
7] SANDSTONE : medium grained, weak |
173.5 16.5" | yellow and grey |
|
173.0 7|
B SANDSTONE ; medium grained,
172.5 17.5 medium strong
yellow and grey
172.0 18.0 7
= /ISANDSTONE : medium grained,
=] medium strong
_ ygrey
171.5 18.5
171.0 19.0 7]
= SANDSTONE : fine to medium grained,
170.5 19.5 - medium strong
= grey
170.0 20.0 7} i3 Hi
frey method waler Samping Dala STrength Lieschipuons SUppor
31 | 5| 94 Cohesive Non Coheslve
g Auger with V-Bit Date of Water Level UD 50 Undisturbed Sample 50 mm dlameter VS verysoft Fb friable C  Casing
[TC Auger with TC- Bit Static Water S  soft VL  very loose M Mud
Roller / Tricon Water ifiow D Disturbed Sample F fim L loose
Washbore SPT Standard Penetration Test St sttt MD medlum dense
M Mud Drliling Puartial Water Nc Cone Penetrometer VSt verystit O dense
&, Alr Reverse Circulation Driling water loos H  hard VD very dense

RGTS-B-1.XLS




REGIONAL GTS Pty. Ltd.

Ph: (02) 896 1555

BH 3

I AC.N. 001671 307 Ph: (02) 636 7377
BOREHOLE - ENGINEERING LOG Fax: (02) 631 8716 Sheet 5 of 5
I 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. 94150/1A Our Reference 94150 /IGK
l Date Drilled 31st May and 1st June 1934 File Name: 94150BH3.xIs
Hole Commenced Supervised by: AR.
Hole Completed Checked by: G K.
Slope Deg: Surface RL: 180 m Drill Model Edson 2000
Bearing Deg: Datum: RL 190 AH.D. at Property Boundary Hole Diameter 100 mm
Drilling Information ~ Sampling Data Profile Description:
hand
£ penetro-
£ Material Description Strength | Moisturel meter kPa
Depth g ‘8’ g
BlE|5|ne | meee |&]2] B ¢ 2790 e g
_g % LS S.L. R 4 & e : additional
g 5 = n“ﬁgragg:_ggggg observations
201 =l %
I+ | §
a = &
SANDSTONE : medium grained,
v 169.5 205" medium strong
1= = grey %
I = _
169.0 21.0 7]
I 168.5 2]
I 168.0 22.0" ]
I 167.5 275
I 167.0 230 |
I 166.5 235" |
I 166.0 240 |
I 165.5 2457 ]
165.0 25.0 7] 10 1 A
ery method water Sampling Data Strength Descnptions Support
31 [ 5[ Coheslve Non Coheslive
L Auger with V-Bit Data of Water Level UD 50 Undlisturbed Sample 50 mm diameter VS very soft Fb friabie 163 Casing
TC Auger with TC- Bit Static Watec S  soft VL  very loose M Mud
U Rollet / Tricon Vatec kifiow ) Disturbed Sample 3 fim L looss
Washbore SPT Standard Penetration Test 5t stift MO medium dense
M Mud Drilling Partiel Witer Nc Cone Penetrometesr VSt very sttt D  dense
LA Alr Reverse Clrculation Drifiog water koot H  hard VD very dense
I RGTS-8-1.XLS




REGIONAL GTS Pty. Ltd. Ph: (02) 896 1555 BH 4
I A.C.N. 001671 307 Ph: (02) 636 7377
BOREHOLE - ENGINEERING LOG Pax (025316718 bonest 1r'a
I 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. 34150/1A Qur Reference 94150 /GK
Date Drilled 1st June 1994 File Name: 941508BH4.xIs
Hole Commenced Supervised by: AR.
Hole Completed Checked by: G K.
Slope Deg: Surface RL: 199.5 m Drill Model Edson 2000
l Bearing Deg: Datum: RL 190 AHD at Property Boundary B Hole Diameter 100 mm
Drilling Information- Sampling Data Profile Description:
hand
I E penetro-
e Material Description Strength | Moistured meter kPa
21 8 fod
§ § 5 . n[::ﬁtef; g E ‘; 73 ag .9 o structure and
= ® LY a i® z =
g |s| ¢ ah 1Bl ¢ | & i 28 additional
AL EILE r8¥538388 observations
3 =& A S
TOPSOIL: silt with organics i
: yellow grey é
S| .
199.0 057 g
“ARESIDUAL:  Sand , medium grained
I : ¢ yellow E
b 7 2
& ;
1 198.5 1.07]
V p—
IR |
C
I 198.0 18]
51 HHE |SANDSTONE:  Medium Grained, weak
I 197.5 20" Off white with yellow
l 197.0 215 t
l 196.5 3.07}
I 196.0 3571
I = SANDSTONE: Medium Grained, weak
195.5 407 Off white with ironstaining
l 195.0 457
194.5 507 Ee
fkey method water Sampling Data Strength Descriptions Support
=il Coheslve Non Cohesive
\4 Auger with V-8it Date of Water Level UD 50 Undisturbed Sample 50 mm diameter VS very soft Fb friable C  Casing
e Auger with TC- Bit Static Water s soft VL very loose M Mud
Rotier / Tricon Water inflow D Disturbed Sample F  fim L foose
Washbore SPT Standard Penetration Test St stit MD medium dense
M Mud Drtiling Partial Water Ne Cone Penetrometer VSt very stiff D dense
A Alr Reverse Clrculation Defiing witer loos H  hard VD very denses
l RGTS-B-1.XLS




REGIONAL GTS Pty. Ltd.

A.C.N. 001 671 307

Ph: (02) 896 1555
Ph: (02) 636 7377

BH 4

BOREHOLE - ENGINEERING LOG Fax: (02) 631 8716 |sheet 2 of 3
Client: P.F. FORMATION PTY. LTD. Appendix: A
Project: SAND MINING INVESTIGATION - LOT 3 DP567166 MAROQOTA Your Reference:
Bore Location: REFER TO SITE PLAN DRAWING No. 84150/1A Our Reference 94150 /GK
Date Drilled 1st June 1994 File Name: 941508BH4.xlIs
Hole Commenced Supervised by: AR.
Hole Completed Checked by: G.K.
Slope Deg: Surface RL: 199.5 m Drill Model Edson 2000
Bearing Deg: Datum: RL 190 AH.D. at Property Boundary Hole Diameter 100 mm
Drilling Information Sampling Data Profile Description:
% hand
= . A penetro-
= Material Description Strength | Moistured meter kPa
epth i18] 8
izl ep 2 L - =)
il S fRL metres glet g = 25 .8,¢9 StrUCtEJ-re and
i N z G additional
El2 Sl El £ ® 5 _
2] 8 o 2,05 7 B 28383 observations
59 2] ?
i
; : SANDSTONE : Medium grained, weak %
194.0 B6) off white & trace purple (iron ) -;E
2
=
lQ il 7
! 193.5 6.0 4
v ] 2]
I =
C —
SANDSTONE : medium to course grained
193.0 65 | ; weak, off white & trace orange
— |
- |
=1
192.5 7.07]
=] SANDSTONE : medium to course grained
192.0 757 weak, clay seams
off white
191.5 8.07]
B SANDSTONE: medium grained, weak
191.0 85 | some clay pockets |
o Off white with vellow tinge |
] |
190.5 9.0 |
A ; SANDSTONE: medium grained, weak
190.0 95 | Off white with yeliow tinge
—
189.5 10.0 7} 3 i i
key method water Sampling Data Strength Descnptions Support
eyt s Coheslve Non Cohesive
IV Auger with V-B1t Date of Water Lavel UD 50 Undisturbed Sampie 50 mm dlametsr VS verysoft Fb friabie o] Casing
[TC Auger with TC- Bit Static Water S soft VL very loose M Mud
R Roller / Tricon Water inflow o] Disturbed Sample £ fim L loose
W Washbore SPT Standard Penetration Test St stift MD medium dense
M Mud Dritling Partial Water Nc Cone Penstrometer VSt very stifft D  dense
A Alr Reverse Circutation Orifing water ook H  hard VD  very denss

RGTS-B-1.XLS




REGIONAL GTS Pty. Ltd.

A.C.N. 001671 307

Ph: (02) 896 1555
Ph: (02) 636 7377

BH 4

BOREHOLE - ENGINEERING LOG Fax: (02) 631 8716 Sheet 3 of 3
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 1st June 1994 File Name: 94150BH4 . xIs
Hole Commenced Supervised by: AR.
Hole Completed Checked by: G K.
Slope Deg: Surface RL:  198.5m Drill Model Edson 2000
Bearing Deg: Datum: RL 190 AH.D. at Property Boundary Hole Diameter 100 mm
Drifling Information - Sampling Data Profile Description:
hand
£ penetro-
£ Material Description Strength | Moistured meter kP2
. 2181 2
Loty i = WO Depf #2i i\ 4 o
.‘C? §'_ 2 R.L. metres 8— % 3 g o ; — g [a] g StrUCt%J.re and
i 2 =l =g ¢ = i additional
: 8] 2 () PPN t'6i§5588§§ observations
10.1 2E | b2
2| l
SANDSTDNE : Medium grained, medium 7 2
189.0 FOiSiE| strong, purple & some white 3 2
=) with grey
H _
Q —
IL' 188.5 11.0
R | o
- 3 . ISANDSTONE: medium to course grained
: off white with yellow bands
188.0 S
187.5 12.0 7]
= SANDSTONE : medium grained, weak
: off white, some organics
187.0 2.5
13.0 7]
73555
14.0" |
14571
2
15.0 7]
ey method waler Sampling Data Stren escrptions Support
b i | 115 . Cohesive Non Coheslive
W Auger with V-Bit Dste of Water Level UD 50 Undisturbed Sample 50 mm dlameter VS very soft Fb trable C  Casing
[TC Auger with TC- Bit Static Water S  soft VL very looss M Mud
| Roller / Tricon Water Inflow D Disturbed Sample F  fim L loose
e Washbore SPT Standard Penetration Test St sttt MD medium dense
M Mud Drliling Partial Water Ne¢ Cone Penstrometer VSt very stit D  dense
23 Alr Reverse Circulation Deing watec loos H  hard VD very dense

RGTS-B-1.XLS




METHOD OF SOIL CLASSIFICATION APPENDIX E
The method of soil classification adopted is based on that presented in AS1726, Unless specific detailed testing has been
undertaken, the soil descriptions in this report are based on visual assessment and are hence subjective interpretations

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

A. el SE GR ED SOJILS. ie. more than half the soil has particles larger than 0.075mm.

GRAVELS : more than half the coarse fraction is larger than 2.36min. Gravels are further subdivided into finc (2.36 (o
6mm), medium (6 to 20mm) and coarse (20 to 63mm). Particles larger than 63mm minimum dimension arc calied COBBLES
and larger than 200min are called BOULDERS. )

SANDS : more than half of the coarse fraction is smaller than 2.36mm. Sands are further subdivided nto fine (0.075 1o
0.2mm), medium (0.2mm to 0.6mm) and coarse (0.6 to 2.36mm).

B. FINE GRAINED SOIJLS. ic. more than half the soil has particles smaltler than 0.075mm.

SILTS @ particies range from 0.075mm 10 0.092mm particles can be felt but not seen.

CLAYS : pagticles smaller then 0.002mm, which can be neither felt nor scen.

2o SECONDARY CLASSIFICATION
A COARSE GRAINED SOILS are described as crther Well Graded (having good representation of all particles size.
Poorly Graded (onc or more intermediate sizes poorly represented or absent) or Uniform (particles all of once sive)

In addition gravels and sunds may have a proportion of their compasition comprising clays and/or silts. When thig
occurs, the "trace” denotes less than 5 per cent of the total soil, "with clay/silt” denotes S 10 12 percent of the 1ot soil
and the use of the prefix "silty” or "clayey” (as apphcable) denotes greater than 12 per cent of the soil mass.

B. FINE GRAINED SOJLS: The plasticity of fine grained soils is denoted and defined as follows:-

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

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

255 CONDITION OF SOIL : the condition of the soil may be described in the following terms:-
Moisture condition : i1s 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
‘Wet' - as for moist but free water form on hands when handling.
U RiALE T il

TERM UNDRAINED SHEAR STRENGTH E TO CONSISTENCY

Very soft less than 12 kPa Exudes between the fingers when squeezed in hand
Soft 12 to 25 kPa Can be moulded by light finger pressurc

Firm 25 to 50 kPa Can be moulded by strong finger pressure

Stiff 50 to 100 kPa Cannot be mouided by fingers and indented by thumb
Very Stiff 100 to 200 kPa Can be indented by thumb nail

Hard greater than 200 kPa Can be indented with difficulty by thumb nail

Relative 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. Normally a
penctration 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
Loose 15to 35% Shovels easily
Moderately Dense 36 to 65% Shovelling difficult
Dense 66 to 85% Pick required
Very dense greater than 85% Picking difficult
4. STRUCTURE OF SOIL : the following aspects of structure may be noted:-

a) Zoning : A soil may consist of separate zones of different properties. A 'Layer' is a conlinuous zone aCross an exposure

A ‘Lens' is a discontinuous layer of different material, with lenticular shape.A 'Pocket' is an irregular inclusion of different
material. The boundaries of the zoncs arc described as 'sharp regular’, “sharp irregular or 'gradual’.

b) Defects: Such as fissures or surfaces along which the soil breaks easily, root holes etc.

¢) Cementing : Coarse grained soils or defects within soils may be cemented together by various agencies. If the

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 saturated, the soil has
assumed rock properties which are described according to the system adopted for classification of rocks.

Oia 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, esturine,
aeolian and littoral deposits) while local geology and remnant fabric will assist identification of residual soils.
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ENGINEERING CLASSIRICATION OF SEDIMENTARY ROCKS IN THE SYDNEY AREA
({rom Avctraling Coomochaaics Joarnal 1975) APPENDIX C

Thie clascification systom providee a steadardizod terminology for the caginceriag dosceiption of the eandatonc and ehalos in the Sydacy
A:ogbot(hctamannddcﬁnidooamybc&oddwa«cwbm"{’?“"uﬁ

Uader this eystom rocks -:c‘duxiﬁod by rock type. degroc of weatherdng, etreagth, eoatification spaciag, sod dogroc of foacturing, Thexe
Lerme do not cover the full rage of caginocring propertios. Doscriptions of rock may alzo need to refer to othear propatios (g durability,
sbradvencae, o) where these are relevaat,

ROCK TYPE DEFINITIONS

Rock Type Defioltion

Ceonglemeraic More than 50 of the rock concicis of gravel dirol (i

Sandetone < More tum S0% of the rock connicts of cand sizad (.05 1

Silistozc , Mo tian 50% of tic rock oo

Claystonc More than S0 of tie rock cor

Shg_ic Mare than SO% of the rock consisis of €i't or clay cizcd particles 2nd tic rock i fam

Rocks postessing carmdieristie of two frovps ere descriled by Gicis pradom

constituents, c.p. clayey esndstone, randy chale

DEGREE OF WEATHERING

Terst Symbol Definltion

Extremely o Rock substance affected by weathedng 1 tie cxient that the rock cxhibits soil propenties - j.c.

Weathered 1t can be remoulded and can be classified according o the Unified Classificasion System bet the
texture of the orginal is still cvident

Highly o Rock substance affected by weathering (o the extent that limonite staining or bleaching affects

Weathered the whole of weathered substance and othier signs of chemica! or physical decomposition arc

cvident Porosity 2nd strength may be increased or decreascd compared 10 fresh rock usually as =
result of iron leaching or deposition The colovr 2nd sirength of the original fresh rock
substance is no longer recognisablec.

Moderately AW Rock substaace affected by weathenng o the extent that staining cxtends throughout the whole

Weathered of the rock weathered substance and the onginal colour of the fresh rock is no longer
recognisablc,

Shightly SW Rock substance affected by weatherng o the cxtent that partial staining or discolourztion of the

Weathered rock substance usually by limonite has taken plvic. The colous and texture of the fresh
recogaisable.

Fresh Ir Rock substanec unaffected by weathening.

DEGREE OF FRACTURING
The classification applies o diamood drilf cores and refers 1o the spacing of all types of aatural fracturce aloag which the corc is

diccontinuous. Thesc include badding planc partings. jints and other rock defocts, but cxclude known atificial fractures such as drlling
breaks.

Term Dezerdptioa

Fragmeated The corc is comprised primadly of fragments of leagth less thaa 20mm, and mostly of width less than
the core dizmeter.

Highly fmcaured Corc lengths arc generally less than 20mm - 40mm with odeasiooal {ragmens.

Fracturmd Core lesgthe arc mainly 30uus - 100mn1 with occasional shorter and loaper ccczions

Slightly frezumd Core lengths arc pencaally 3000 - 100300 vids oczasional fonper caning and azcadiana! sosn o
1000 - Xamnm.

Unbrolea The core docs not contain eny {mistuee.

ROCK STRENCTI
Rock strengts is defined Ly the Poiat Load Strength Index (1650) end refess to the streagpth of the rocl cubeianee 1 the diraction normal
tic boddiag. The test procedure is desenbed by the latcmational Soddy of Rock Mochanics (1972).

Term 15(50) Stratification spacing
MPr
Term Separatioa of Stratification Planes
Extremcly weak
0.03
Very wesk
0.1 Thinly laminated <Smm
Weak Laminated 6am 1 20mm
0.3 Very thinly boddod 20mm to 60mm
Mediam stroag Thinly boddod 60mm to 02m
1 Modram bodded 02m to 0.6
Stroag Thickly boddod 0.6 b 2m
3 Vexy thickly bodded 2m
Very stroag
10

Extremcly stroag
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IMPORTANT INFORMATION ABOUT THIS SITE INVESTIGATION
REPORT APPENDIX T

Geotechnical engineering is based extensively on judgement and opinion. It is far less exact than other design disciplines.
Geotechnical engineering reports are prepared (o mect the specific needs of specific individuals. 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
in problems. No individual other than the client should apply this report for its intended purpose without secking additional
geotechnical advice. No person should apply this report for any purpose other than that originally contemplated without first
conferring with this firm. i

[ is technical Re 15 base Droject-speci aclo
This geotechnical engincering 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
orientation, the location of access roads and parking areas. Unless further geotechnical advice is obtained this geotechnical
engincering report should not be used:

* when the nature of the proposed structure i1s changed

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

* for application to an adjacent site

Geotechnical engineers cannot accept responsibility for problems which may develop if they are not consulted after factors
considered in their report's development have changed.

2. The Limitations of Site Investigation

In making an assessment of a site from a limited number of boreholes or test pits there is the possibility that variations
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
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
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
actual interface between materials may be more gradual or abrupt than a report indicates.

B Subsurface conditi e 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
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.

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

SY Boring Jogs 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 enginecring reports. These logs
should not under any circumstances be redrawn for inclusion in architectural or other design drawings.To minimise the
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 [nvolvement During Construction

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.
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24 Smith Street
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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

e
E T % 5t / ] .I e
kg azsyet \f‘ ’

Fabio Carosone Ermk J Mohen
Senior Hydrogeologist \ }VIzmager, New South Wales

AGC Woodward-Clyde Pty Ltd (ACN 000-691-690)
Level B, 486 - 494 Pacific Highway, St Leonards NSW 2065 Australia
Tel +61 (2) 436 4666 - Fax +61 (2) 436 4110
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1.0
INTRODUCTION

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
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
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.

Collin Dongés and Associates Pty Limited (Dongés), the planning consultant to
P.F.Formation, has asked AGC Woodward-Clyde Pty Limited (Woodward-Clyde) to
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
its users. Woodward-Clyde has been associated in the past in the preparation of similar

reports on previous quarrying leases in the same area.

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.
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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.

All 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
Quatemnary 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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The Maroota Sand comprises a sequence of interbedded gravels, clayey gravels, gravelly
sands, pebbly sands and clay which range from unconsolidated to partly consolidated. It
unconformably overlies the Hawkesbury Sandstone. No further description is given since

this formation is not present in the area under investigation.

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
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
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).

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

Sandstone.
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3.0
HYDROGEOLOGY

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
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

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.

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.
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

small diameter boreholes.

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
Hawkesbury Sandstone, due to the different degrees of fracturing and of confining 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

coinciding with the deeper water table intersection, due to drainage of the upper levels.
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The hydrogeological regime of the Hawkesbury Sandstone is then that of a generally
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

interconnecion.

Estimates of transmissivity (i.e., permeability times aquifer thickness) for the Hawkesbury
Sandstone, calculated from the available bore records by Woodward-Clyde (AGC, 1984),
range from 0.06 to 2.03 m*/day. Storativity is estimated to be in the order of 0.001, due

to the secondary permeability characteristics of the aquifer.

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

is commonly suitable for general domestic purposes, even if often only marginally potable.
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TABLE 2 - SUMMARY OF DWR BORE RECORDS
Bore EstSurface Total Static Estimated Yield Total Lithology
No. PRl b Depth  Water SWL Dissolved
Level Elevation Solids
SWL
m A.H.D.* m b.g. m b.g m A.H.D. L/sec mg/L
15051 230 853 304 200 0.44 fresh sandstone?
16348 215 73.1 304 185 0.13 NA M. Sand over
H.Sandstone ?
33197 12 76.2 40.2 87 0.08 NA clay,
sandstone
34628 212 54 54 207 023 NA sandstone
914 41.1 171 0.13 NA sandstone
35725 198 1554 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
1219 649 135.1 0.687 NA sandstone, soft
48741 223 30.0 232 200 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 145 152 3.6 141 0.38 fresh 5 km south
59118 208 6.0 5.0 203 0.5 NA H.Sandstone?
59742 208 232 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 14 fresh sandstone
63775 198 160.1 NA NA 0.6 fresh 5 km south
gast
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 FINIT 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 m/day to 0.1 m/day

. 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.
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. 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 0.01 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 m*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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5.0
CONCLUSIONS

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

FINIT 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
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.
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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 fand 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
would be 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.
To assess 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..

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
for more detailed processing, ie washing and blending.

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;
. delivery along Old Northern Road and Wiseman's 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

and 198.

This option requires 75 loaded vehicles per day.
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+ 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
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
routes as currently used, ie Old Northern Road and Wiseman's Ferry Road.

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.

R T Benbow
Principal Consultant
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1.0 INTRODUCTION

The operation of a site for sand extraction requires a noise impact assessment that
determines the potential for noise annoyance to nearest residences by applying
acoustic criteria of the Environment Protection Authority (EPA).

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

The report discusses the relevant EPA acoustic criteria in the following section of
the report.
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2.0 ACOUSTIC CRITERIA

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.

2.1 EPA Assessment Criteria

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

2.1.1 Maintain a maximum noise level within 5 dB(A) of the measured
background level. The background level is obtained by measuring
the existing noise level without the site operating, eg. prior to start up
of the plant or during maintenance days.

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

2.1.2 A range of noise levels is applied based on the predominant land use
within the vicinity of the site.

Two sets of noise levels are used, one for daytime, 7.00 am -
10.00 pm and the other for night-time 10.00 pm - 7.00 am.
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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 fine 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
Laso 18 hour (6.00 am - midnight) planning level 60 dB(A)
L seq 24 hour planning level 55 dB(A)

The L,.q 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 Lagy + 5 dB(A) criterion.
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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 L., and Lo levels. These
measurement descriptors are briefly explained below.

¢ Laso

The L.y 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.

= Laio

The L, is the level of noise exceeded for 10% of the sample time
and represents the average of the maximum level of noise
experienced during the measurement period.

Similarly the L,, is the average of the peaks of noise that are experienced.

The La, is the equivalent continuous level of noise and is a single number that is
equivalent to the amount of noise energy that exists. The L., is determined by
integrating the level of noise with respect to time.




i

1

P ol il e

TABLE 1 COMMUNITY NOISE LEVELS dB(A)
Date of Measurement : 7 October - 12 October, 1994
Location Date Time Minimum | Repeated | Average g
Minimum
LA90 LA90
l-/\90
A Friday 6.00am - 7.00am 36 37 37 44.8
7.10.94 7.00am - 8.00pm 36.5 40 45 51.8
Saturday 6.00am - 7.00am 355 355 B 48.5
8.10.94 7.00am - 4.00pm 34.5 36 44 50.2
Monday 6.00am - 7.00am 33 35 34.5 46.8
10.10.94 7.00am - 6.00pm SHiid) 335 36 448
Tuesday 6.00am - 7.00am 355 48.5
11.10.94 7.00am - 6.00pm 33.5 33 38.6 469
Wednesday 6.00am - 7.00am 30.5 31 31.4 43.8
12.10.94 7.00am - 6.00pm 30.5 30.5 34.4 443 |

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

The results of the data loggers are also presented in a set of graphs. These graphs
are presented for the noise descriptors Lago, Lato. La; @and Lagq. The graphs show
the occasions when the minimum repeated values of Lagy OCCUT.

The results have also been tabulated to present the minimum and average Lagg
levels during the 6.00 am - 6.00 pm Monday-Friday and 7.00 am - 4.00 pm
Saturday for Location A. For the other locations only the minimum repeated Lago
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.

The minimum repeated Lago levels are used to determine the acoustic design
objectives for the proposed extraction and processing operations. The
measurement locations and the acoustic design objectives are explained below.

o)}
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The average L,.q 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) 6.00am - 7.00am
7.00am - 6.00pm

Location Measurement Time Minimum Repeated
Period Lagg Levels

B 14.10.94 - 18.10.94 6.00am - 7.00am 32.5
7.00am - 6.00pm 3

C 7.10.94-12.10.94 6.00am - 7.00am Juh
7.00am - 6.00pm 3225

D 7.10.94 - 12.10.94 6.00am - 7.00am S5
7.00am - 6.00pm - 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) 6.00am - 7.00am
7.00am - 6.00pm
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lLocation C

Off Old Telegraph Road, furthermost residence south of the proposed extraction
area. This residence is remote from the proposed site. Separation distance to
across country haul route - 600 m.

Acoustic design objective 37.5 dB(A) 6.00am - 7.00am

lLocation D4

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
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

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

Acoustic design objective 36.5 dB(A) 6.00am - 7.00am
37.0 dB(A) 7.00am - 6.00pm

-,—---—-—-——-—-n-*l““%
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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 190/195 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.

Dick Benbow & Assocates Pty Lid
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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
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
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
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
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
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.

Gradual rehabilitation of the land will take place and market gardening commence.
The agricultural equipment, including diesel powered water pumps, is
independently operated and is not a part of the noise generated by the sand
extraction. Agricultural pursuits are not a scheduled premises under the Noise
Control Act.
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4.1 Times of Operation

of the sand extraction industry:

« Removal of sand

e Processing of sand

» Transport of sand:

— public roadway

— across country haul route
» Product deliveries:

— current trucks

Monday-Friday

6.00am-6.00pm
6.00am-6.00pm

6.00am-6.00pm
6.00am-8.00pm

7.00am-6.00pm

The following times of operation are considered necessary for the financial viability

Saturday

7.00am-4.00pm
7.00am-4.00pm

7.00am-4.00pm
7.00am-4.00pm

7.00am-1.00pm

— acoustically treated trucks, 6.00am-10.00pm 7.00am-4.00pm
to be based on a separate

noise impact assessment

4.2 Truck Routes

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.

10
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4.3 Traffic Noise Levels

As Old Northern Road is subjected to light traffic flow, the L., traffic noise criterion
is considered to be of most relevance.

The existing levels of L, are presented in the following table. The current EPA
planning criterion fevel is 55 dB(A).

- Existing Traffic Noise L.evel -
Time Period
6.00am - 7.00am
Location Mon - Fri Sat | 7.00am -6.00pm | 7.00am - 4.00pm
A Average 46 48.5 47 50.2
Range 43.8 - 48.5 - 443 -51.8 -
B Average 445 43.6 46 453
Range 436 - 456 - 422 -504 :
C Average 417 454 44 4 48.8
Range 40-43.5 - 39.8 514 -
D Average 43 44 1 472 Hao
Range 40.3-446 - 43.4 - 54 -

4.4 Equipment Noise Levels

I MM NN AN BN NN MM a M N Ww e e bew sy ew oew e e

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

11
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There would be four phases to the sand extraction:

1. Ripping of overburden and forming a noise control berm.
Equipment type — CAT D10 bulldozer or equivalent.

% Extracting sand.
Equipment type — CAT 966F FEL or equivalent.

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

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

=> Registered trucks travel along an internal haul route from the extraction
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

would be located.

= 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
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

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

4. Processing plants — a basic processing plant to enable dry screening of sand
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
provided considerable advantages to the sand mining operations on the

adjacent lot.

Equipment noise levels are listed below:

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 m
Euclid dumper — 40 tonne travelling loaded 76 dB(A) at 26 m
Dry screening plant 86 dB(A) a

* Distance used due to restricted access at measurement site.

The maximum levels of noise are used in the calculations.

12



5.0 PREDICTED NOISE LEVELS

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.

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

« Use of our version of CONCAWE computer model which has been calibrated for
a number of quarry sites.

e 6 dB(A) attenuation for each doubling of distance and with excess attenuation at
higher frequencies over distances greater than 100 m due to atmospheric
absorption.

e Acoustic shielding provided by the following factors:

+ Earth berm along the western boundary of the stage 1 extraction area,
berm height variable between 2-3 m.

« Extraction from behind a 5 m high face which would extend to a depth
of 12 metres.

« 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.

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

» Propagation of noise emissions over soft ground cover.
e Meteorological conditions consisting of:
* wind towards residence of 3 m/sec;
* high relative humidity and moderate air temperature;

+ stability class D;

providing neutral to slightly adverse conditions.

153
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« Sequence of operations include the use of the bulldozer only and during
extraction the FEL, haul truck and processing plant.

e Separation distances (metres) based on CMA maps:

LOCATION STAGE 1 AREA FINAL STAGES ACROSS COUNTRY
HAUL ROUTE
A 650 - 900 950 - 1350 100
B 550 - 800 900 - 1300 380
C 1050 - 1250 1250 - 1450 600
D 260 - 600 500 - 950 230
5.1 Predicted Levels of Noise

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

Location A Stage 1 Area

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:
41 dB(A)

= upper level of sand deposit;
= behind 5 m face; 32 dB(A)
= as face depth increases past 8 m. < 30 dB(A)
Processing plant located behind berm and depth
of extraction providing combined height of acoustic
shielding of 5 m. 31 dB(A)
Final Area
Removal of overburden.
Extraction of sand using FEL:
= 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)
Processing plant located behind 5 m high acoustic shielding. 31 dB(A)
Combined noise levels - Stage 1 area 34 .5 dB(A)
- Final area 33.5dB(A)
Acoustic design objective 35.5 dB(A)

Comment:  Complies.

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 FEL:

= upper level of sand deposit;

—  behind 5 m face;

— as face depth increases past 8 m.

Processing plant located behind 5 m high acoustic shielding.

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

— upper level of sand deposit;

—  behind 5 m face;

— at base of sand deposit behind 5 m high

acoustic shielding.
Combined noise levels -
Acoustic design objective

Comment:  complies.

Location C Stage 1 Area

Stage 1 area
Final area

42 dB(A)
31 dB(A)
< 30 dB(A)
33 dB(A)

36 dB(A)
28 dB(A)

30 dB(A)
35.1 dB(A)

33.5 dB(A)
36 dB(A)

Initial removal of overburden and forming berms — time period 2-4 weeks.

Extraction of sand using FEL:

= upper level of sand deposit;

—  behind 5 m face;

— as face depth increases past 8 m.

Processing plant located behind 5 m high acoustic shielding

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

= upper level of sand deposit;

= behind 5 m face;

— at base of sand deposit behind 5 m high

acoustic shielding.
Combined noise levels

Acoustic design objective

Stage 1 area

Final area

Comment:  complies with criteria.

37 dB(A)
< 30 dB(A)
< 30 dB(A)
< 30 dB(A)

36 dB(A)
< 30 dB(A)

< 30 dB(A)
33 dB(A

33 dB(A
37.5 dB(A)

e G

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 FEL:

— 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)
Final Area

Removal of overburden.
Extraction of sand using FEL:

— upper level of sand deposit; 44 dB(A)
= behind 5 m face; 33 dB(A)
— at base of sand deposit behind 5m
acoustic shielding < 30 dB(A)
Combined noise level - Stage 1 area 35 dB(A)
Final 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 Layo 18 hours of 60 dB(A) and an Ly, 24
hours of 55 dB(A). As the number of truck movements would be 75 laden and the
same number unladen (ie. 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.

16
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— Long term there are benefits if an across country haul route is used. This route
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.

The haul route could be constructed at a reduced RL level so that berms are
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
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

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
benefits and should be investigated in more detail with a detailed acoustical

assessment desirable.

7
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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 determine 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

18



|
y
‘a
(

o}
|
)L IlI !

J
15

V'.lr‘ékf’ri .

N i :
e T

& Hog) e ; ;
\ n.h: _./ a{.,

A

!

s
[

)
|
!
! ot .

- e

=== A Haroota. )9
5
]

L
l—*ﬁri
i

\

P i (R
o ! e =R T St
ithass e S e e

e TR A ._




SITE LAYOUT



A E3 pweLLING

— )
— "_T —

I' D.F;EJLLI'PJG

. e

“

Lo SmTy b X + &
L5 .'.f,,"_-h_ﬂ;_l_;"_, g
T

LING CLEARED N AR e

/ ;.-.* i
-y 3
it (MARKET GAR; \

4 N e e DENS)
B o e :

o
B~ S e

S e
L 8 g

S Sinmiest o vy A
~ CLEARE]p LAND 4

i

%
o \
b o
LIGH -\‘v}m

"

Ul TiMB

TOPOGRAPHY
: DIAGRAM 3




e e

et
SR
R
SR S

S




— L1
—— 110

LSO |
===y

- + GLeZ
s
- G112
|
L glioz
- : |
> v
- ._“. GLglL
S — + gLl
i = & _
R ey s
~ e GL9lL
. 5 / g -
o + GLiG1
| > 28 I
— e
- Fslpl
- @ -
O 1 -
S 1 svel
© -
- = SLiZh
3 1
ol = .
o kgl
5 i
- 3 - GLoL
< +
- % - G168
. :
+ 618
(&]
(o]
- wal gy
- - GLi9
= GG
- Sl
rpeelling
- pelss
- - Gl
- Y ” i GL:0
- 2 2 3 2 g 8 2 2 =
(v)ap

Time (hours)



Location A - Background Noise Levels (8/10/94)
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Location A - Background Noise Levels (10/10/94)
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Location A - Background Noise Levels (11/10/94)
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Location A - Background Noise Levels (12/10/94)
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Location B - Background Noise Levels (14/10/94)
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Location B - Background Noise Levels (15/10/94)
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Location B - Background Noise Levels (17/10/94)
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Location B - Background Noise Levels (18/10/94)
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Location C - Background Noise Levels (7/10/94)
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Location C - Background Noise Levels (8/10/94)
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Location C - Background Noise Levels (9/10/94)
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Location C - Background Noise Levels (10/10/94)
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Location C - Background Noise Levels (11/10/94)
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Location C - Background Noise Levels (12/10/94)
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Location D - Background Noise Levels (7/10/94)
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Location D - Background Noise Levels (9/10/94)
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Location D - Background Noise Levels (10/10/94)
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PART APPENDIX “E” - Vegetation Study
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1. Introduction and Recommendations

During July and August 1994 a flora qurvey was undertaken for the
proposed sand extraction site at Lot 3 DP 567166 ("the site”). The aims of
the survey are as follows:

e determine whether significant flora, in terms of vegetation communities
or plant species, occurs on the site

e 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,
woodland, Wetland and Open Scrub. There is also an area in the south-
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
ferns and 148 species of flowering plants, 12 of which were introduced
(Appendix A).

® One of these species, 7elralheca glanau/oss 1s listed as vulnerable on
the national database of rare and threatened species (Briggs and Leigh
1988). 1t is common throughout the woodland of the site. Substantial
numbers of the plant will be conserved in those areas of woodland left
unmined.

e The development will result in the loss of about 10ha 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 catchment of Coopers Creek, east of the Old
Northern Road, Maroota. It is surrounded by privately owned bushland to the
north and south, Marramarra National Park to the east and market gardens
and existing sand mines to the west.

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 Tlow
into Coopers Creek. There are also a few smaller ephemeral watercourses.
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The proposal involves the extraction of sand from two areas on the site.
Stage 1 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
extraction is 15.75ha.  After mining ceases the land will be rehabilitated
for agricultural use.

3. Methodology

The vegetation communities on the site were described based on the
dominant tree species and the height and cover of the tree layer (following
opecht, 1970). The site was surveyed for plant species by thorough
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, 1988) for any rare and
vulnerable species.

The degree of disturbance to native vegetation was noted with particular
attention given to introduced plants.

4. Vegetation Communities

The four vegetation communities 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 FIS.

4.1 Open Forest

This vegetation community occurs in the two gullies which comprise the
environment protection zones. No mining will take place in this community,
Extraction will be setback 80m from the southern gully and SOm from the
northern gully.

The tree layer is dominated by Sydney Peppermint (fucalvptus piperita and
smooth-barked Apple (Angaphora costals) up to 25m with some Turpentine
(Syncarpia glomulirera in the Tower parts of the southern gully.

Prior to the fires of January, 1994 there would have been a thick small
tree/tall shrub layer of Finger Hakea (Aakea dactyioizes), Saw Banksia
(Banksia serratd) and Forest Oak (A//ocasuaring toruloss). This remains in
parts of the southern gully but lost in the northern gully.

The groundcover of the southern gully is dominated by ferns such as
Umbrella Fern (St/cherus riabellatus), Rainbow Fern ( Lalochaena aubia and
Gristle Fern (Blechnum cartilagineun) as well as Sword Sedge (Gainia
aspera in wet areas and Grass Tree (Xanthorrhoea arborea on the drier
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slopes. In the northern gully Gymea Lily (Loryvanihes excelss and the
orchid Lady's Fingers (Caladenia catéenata dominate the post-fire forest
floor. '

4.2 Woodland

This community occurs on the south f'}("nq slope. The larger of the two
areas earmarked for sand extraction is restricted to this community.

The canor y 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
(fzx:;x;/mz‘w naemasioma) 1s dominant whereas further east Narrow-leaved
Apple (Angophora bakerd becomes more common, Other species present are
sandstone Stringybark (fucalvpius abiongs, Yellow Bloodwood ( LUCalplus
eximia), Red Bloodwood (£ gummirera, Grey oum (Lpunctata, Sydney
Peppermint and Smooth-barked Apple. Some large Saw Banksia also occur,

The fire has removed much of the shrub layer though there are many
regenerating Banksias (Banksia spinuloss and B oblangrrelia) and Boronias
(Bpmnataand Bleditolia. The groundcover is also dominated by fire
regenerators such as the sedges, At/othrix geusta and Cvathochaeta
dianara, Brown's Love Grass (f/’a@fﬁoz‘k drowniy and the sundew, Orosers
peltata

Within this community there are areas where drainage appears to be

restricted. This has resulted in small hanging swamps developing. Such
areas are have few eucalypts and are dominated by A¢//oihriv deusts
spreading Rope-rush ( Empadisma minug), sundews ( Orosera so) and Banksia
oblongirolia

4.3 Wetland

A small wetland occurs around and behind the dam which has been built at
the head of the southern gully. The vegetation here 7’5 dominated by
Cumbungi ( 7ypha orientalie with some aquatic plants in inundated areas
and Paspalum ( Pagpalum ariatatum, Whiskey Grass (Af/c//“c’,[falc/&/? VIrgimncus)
and Red-stemmed Wattle ( Acac/a rubida around the edges,

This wetland would serve to lessen the impacts of sediments and nutrients
originating from cultivated and disturbed areas on down-stream
communities.

4.4 Open Scrub

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
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slope with many exposed rocks and shallow soil. 1t is dominated by Dwarf
Apple CAngophora  fisploa  and  Paperbark Tea-tree (/Zeplospermun
rinervium) to 2m. The burnt remains of Conesticks ( Petraophile pulchelld)
are also a feature. There is @ groundcover of At/jothrixv geusta Lomanara
g/lavca and other herbs. As there are a number of Scribbly Gum saplings it
may develop into a low woodland if Teft 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 region.

The following species found on the site are listed in Schedule 13 -
Protected Native Plants, of the National Parks and wildlife Act, 1974
e Rough Treefern (Crathea australis)

e King Fern ( 7odea barbara

o Flannel Flower (Actinotus helianth

o Gymea Lily (Doryanthes excelsa

e Curly Sedge (Laustis lextwsa

o Crinkle Bush (Lomatia 5772170113

® Christmas Bush (Ceratopetaltm gummirerum)

o Waratah ( 7e/opes speciosissime

e Woody Pear (Xiv/omelum pyrirorme

® Snake Flower ( Cymbiaitm suave

e Rock Orchid ( Denarobium specioswumn)

e Boronia species (Buimala & B ledifola)

These species are protected as they are sought by wildflower collectors
for their attractive flowers and/or foliage. They are not presently rare or
threatened.

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
( fetratheca glandulosa) which 1s common in the woodland on the site.

The threat code for this species is 2VC- which indicates;

@ the species has a maximum geographic range of 100km

e the species is at risk of disappearing from the wild over two to five
decades if depletion continues, and

e while the species is known to occur in a conservation reserve, its
population size is unknown (Briggs and Leigh 1988).



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
on ridges and north-facing slopes are also favoured. Recorded localities
include Mangrove Mountain, Kulnura, Colo Heights, Kurmond, Glenorie,
Maroota, Cowan, Berowra, Mt Colah, Hornsby, Oxford Falls, Duffy's Forest

and Belrose.

Black-eyed Susan has been recorded in a number of reserves, these being
Pennant Hills Park, Berowra Valley Bushland Park, Garigal Natlorml Park,
Ku-ring-gai Chase National Park, Dharug National Park, Marramarra
National Park and Muogamarra Nature Reserve (NPWS Data Base; Fairley,
1989: 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
separating the extraction area from the E.P zones.

6 Disturbance

The most recent disturbance to the site veget')t jon has been the January,
1994 fires. Although not as severely affected as bushland to the near
north, most of the woodland on the site lost its understorey 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
likely to have burned at means that germination of many species will have
been stimulated and complete regeneration of vegetation structure and
species composition would occur over time.

A range of other disturbances have also occurred. Vehicular tracks and
partial clearing have occurred in the woodland allowing weed species L0
establish in some areas. The south-east corner of the site has been cleared
for market gardening and the provision of a small dam. This dam has
resulted in changed vegetation upstream where large eucalypts have died
due to hydrological changes and downstream where overflows have carried
weed propagules, especially Crofton Weed (Ageralina adenophora, along
Coopers Creek and well into Marramarra National Park. The open scrub
community has also been disturbed by vehicle tracks and excavation of test
pits.
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7 Interaction Between the Proposed Development and Flora

The characteristics of the existing site vegetation and the proposed
development are such, that the proposed development is unlikely to
significantly affect flora at either regional or state-wide levels. These
characteristics include:

e The vegetation communities found on the site are well represented in the
local area and the Sydney Region. They are reserved in National Park
estate and other reserved areas (e.q. Wollemi National Park, Dharug
National Park, Marramarra National Park, Muogomarra Nature Reserve and
Brisbane Waters National Park).

# Although one nationally listed rare plant species occurs commonly in the
extraction area it will be adequately conserved in unmined areas of the
STHE:

The main threat to local flora, especially that of the Coopers Creek gully,
is the Tikely increase in weed invasion. Sedimentation is already evident in
the creek and the introduced crofton weed (Agerating adenophora s
common. The agricultural uses planned for the site after cessation of
extraction will also contribute to an increase in soil nutrient levels along
the watercourses thus further aiding the proliferation of weeds.

To ameliorate these likely impacts a complex of settling ponds and
filtration zones will be implaced during and after extraction. The design of
these is detailed in the EIS.
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Appendix A Plant Species List, Lot 3 DP 567166, Maroota.

Key
Communities

F - open forest; w ~ woodland; s = open scrub; D ~ dam/wetland

* ~ denotes introduced species

Scientific Name Common Name Community
PTERIDOPHYTES ~ FERNS

BLECHNACEAE

Llechnum smbiguum Water Fern F
E.eartilagineum Gristle Fern F.W
CYATHEACEAE

CNalhes australis ough Treefern F
DENNSTAEDTIACEAE

HIStigieris ineiss Batswing Fern F
Pleridium esclilentum Bracken Fern FW.D
DICKSONIACEAE

CRioehaena dibia Rainbow Fern F.W
GLEICHENIACEAE

GIelthenia aicarpeé Coral Fern F.W
Sticherus rlabellats Umbrella Fern F
LINDSAEACEAE

L Indsaea 1inearis Screw Fern F.W
L.microphlius Lacy Wedge Fern FW
OSMUNDACEAE

locks barbers King Fern F

ANGIOSPERMS —~ FLOWERING PLANTS

MONOCOTYLEDONS
AGAYACEAE

Deryanthes excelsa Gymea Lily F
COLCHICACEAE

Burcharaia umbelios Milkmaids W
CYPERACEAE
CaustIs rlexuoss Curly Sedge FY
Cvathochaeta danare - W
tleocharis sphacelalte Tall Spike-rush D
Gahnia clarker Saw Sedge F
G mElenocsr pé Saw Sedge W
Lepidosperma loterale Sword Sedge S
PLlothrix deusts - iy



Scientific Name

Common Name

SEheEIUS BrICeTor tim
GBS (S0 Y5

HYPOXIDACEAE
Hpox s ivorometrics

IRIDACEAE
PBIsrsonis Serices

JUNCACEAE
SURCUS SP0.

HAEMODORACEAE
Haemodordim corymbasum

LOMANDRACEAE
Lomandra glalcs
L.gleucs
L.oracilis

L. longiiols
L.obligs

ORCHIDACEAE
CElacnNIE Calensls
CVIMLIETm sUave
Denadrobiiim speciosum
Glassodia major
Prasopin-llum sp
Thelvimitra ixionks

PHORMIACEAE
Disnells caerules
2 prunina

POACEAE

Anarapogon Virginicus*
Anisapogon avensceus
Aristice vagans
Echinopogon caesipilosus
EFntolasis stricla
Lragrostis brownii
mperala oy linarics
Paspalum ailatatium*
Tliemede austr alis

RESTIONACEAE
Empodisme minus
Lepyrodia scarioss

SMILACACEAE
Smilax ghciphlie

TYPHACEAE
7ipliss arientslis

élax:k: Bon-rush
Golden Weather—-grass
Silky Purple Flag

A Rush

Blood Root

!'Vlat— rush

Spiky Mat-rush
Fishbones

Lady's Fingers
Snake Flower

Rock Orchid
Wax-1ip Orchid
Leek Orchid
Spotted Sun Orchid

Paroo 1ily

Whiskey Grass

Spear Qat Grass
Three-awn Speargrass
Tufted Hedgehog Grass
Wiry panic

Brown's Love Grass
Blady Grass

Paspalum

Kangaroo Grass

Spreading Rope-rush
Scale~rush

Native Sarsparilla

Cumbungi
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Scientific Name

Common Name

XANTHORRHOEACEAE
Aaniforrioes srbores
A nedis

DICOTYLEDONS

ACANTHACEAE
PSeLderanthemim varishle

APIACEAE

Actinatis helisnifi

A minar

Plstvsace linesrilolia
Aanthosia pliosa

& Iridkeniats

APOCYNACEAE
Parsonsia stremines

ASTERACEAE

Ageréatine adenopliora*
CHSSINIG Uneats
Hvpochoeris rediceta™
Senecio vagus

Sancins olerscels®

T8I EXECUM OITICians e

BAUERACEAE
Bauera rifioides

CASSYTHACEAE
cassying glabella

CASUARINACEAE
Allacasuaring littorslis
A tordioss

CUNONIACEAE

Callicomea serratiiolia
ceratopetalim apetaim
O OUmimiterim

DILLLENIACEAE
Hibberiia aspera

DROSERACEAE
Drossra pyimees
D peltats

ELAEOCARPACEAE
Flaeocarpus reticuiatis

ELATINACEAE
Llatine gratiloigks

Grass Tree
Grass Tree

Flannel Flower
Lesser Flannel Flower
Carrat Taps

Common Silkpod

Crofton Weed
Bent Cassinia
Catsear

Common Sowthistle
Dandelion

Dog Rose
Devil's Twine

Black She-oak
Forest Qak

Black Wattle
Coachwood
Christmas Bush

Rough Guinea Flower

Pyamy Sundew
Commaon Sundew

Blueberry Ash

Waterwort
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Scientific Name

Common Name

EPACRIDACEAE
tpaeris plilchells

Léleopagon micrapliy s

Ionalocs scaparia
Stenphelia tubirlors

EUPHORBIACEAE
DTICrantliewdm ericolies
Pl lienthus hirtelius

FABACEAE

Sub-Family Faboideae
Bassizea helerophylle
B lenticuloris

B obeordstls

Drllwynia retorts

D 1loribune
comphiolobium 18Liolium
Haraenbergia violaes
rlirbelia rubitolis
Pultenses 1lexilis
P.palaces

vicie sp*

Sub-Family Mimosoideae
Acacia liniiole

A longitolia

A myriitalie

A ribick

A suavealens

GOODENIACEAE
Dampiers stricte
OGNS [IEter ol Tl6
SCaeVoia 1amosissimea
vellia herate

HALORAGACEAE
Gonacarpus euerioloes

LOBELIACEAE
L 0[75'/1;5' ceniata

LOGANIACEAE
Logamia &lbirlora
ITrtrasseme polyimorple

MORACEAE
Ficus rubiginess

Heath

Beard Heath

Prickly Broom-heath
Red Five Corners

Thyme Spurge

Yariable Bossiaea
Spiny Bossiaea

Eggs and Bacon

Eggs and Bacon
Broad-leaf Wedge-pea
False Sarsparilla

A Bush pea

Yetch

Flax-leaved Wattle
Sydney Golden Wattle
Myrtle-leaved Wattle

Red-stemmed Wattle
Sweet Waltle

Blue Dampiera
Yariable-leaved Goodenia
Purple Fan-flower

Raspwort

Mitre Wort

Port Jackson Fig
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Scientific Name

Commoen Name

MYRTACEAL
Angophore baker?

A costats

A Nisplie
Austromyrivs tenuiiolis
callistemon cririnus
Fucsliplus eximie

£ oummirera

£. 1Bemeastoma
£.oblongs

£ piperite

£ plineltals

Leplasperintin ereclinones

L.parvirolivm

L. polvgsliiolium
LUrInEryiim
Ielalewcs linaritiols
Tristaniopsis colling
Syncarpia glomuliers

OLACACEAL
Olay stricta

POLYGALACEAE
COmesperme ericiium

PHYTOLACCACEAE
Phnilolaces octanara™

PITTOSPORACEAE
BI1llaraiers Sscancns

PROTEACEAE

Banksia ericiiolia
B.oblongiialia

B .serrals

B.spiniioss
CONOSPErmUm longiialivm
oreviiles buxiiolis

G specioss

Hakea deelvloies
Lambertia lormosa
Loinalia myricoldes
L.sitairalia

Persoonia /evis

P Jinesris

Petrophiie puichells
Telopea speciosissimea
Xlomelum pyritorme

RHAMNACEAE
Cryplandrs amars

Narrow-leaved Apple
Smooth-barked Apple
Dwarf Apple
Narrow-leaf Myrtle
Crimson Bottiebrush
Yellow Bloodwood

Red Bloodwood
Scribbly Gum
Narrow-leaved Stringybark
Sydney Peppermint
Grey Gum

Spidery Tea-tree
Small-leaved Tea-tree
Yellow Tea-tree
Flakey-bark Tea-tree
Snow—in-summer

Hill Kanuka
Turpentine

Matcheads

Ink Weed

Apple Berry

Short-leaved Banksia
Saw Banksia

Hairpin Banksia
Smoke~-bush

Grey Spider Flower
Red Spider Flower
Finger Hakes
Mountain Devil

River Lomatia
Crinkle bush
Broad-1eaved Geebung
Narrow-leaved Geebung
Cone Stick

Waratah

Woody Pear
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Scientific Neme

Common Name

RUTACEAE
Boromea pinnats
b. leditolia

SANTALACEAE
EXCCEUS CUpreéssitormis

SOLANACEAE
Safanim mauriiiemim*
S 1grim>

TREMANDRACEAE
lelrativce glendiloss

YERBENACEAE
Lanians cameara™
Yerhens Lonisriensis™

Pinnate-leaved Boronia
Sydney Boronia

Cherry Ballarat

Wild Tebacco
A nightishade

Black -eyed Susan

Lantana
Purple-top
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FAUNA IMPACT STATEMENT

PROPOSED SAND EXTRACTION SITE
LOT 3 DP 567166, MAROOTA, NSW

™

Prepared by:
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ANLCliff Ecological Surveys (AES)
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SUMMARY

This report assesses the impact of a proposed sand extraction activity at
Lot 3 DP 567166, Maroota on the environment of endangered fauna. The two
areas proposed for extraction will be done in two stages totalling 15.75
hectares in area. The majority of the proposed extraction area is relatively
undisturbed bushland.  Details of the project are outlined in the
Environmental lImpact Statement which this report accompanies.

Four habitat types occur on the site. They are:

s open forest dominated by Sydney peppermint (£wcalvplus pipériia and
smooth-barked apple (Angophora costatsd. No extraction will occur wi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>