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Report No. 38070RP2

This report was prepared in accordance with the scope of services set out in the contract between ERM
Mitchell McCotter Pty Ltd ACN 002 773 248 (ERMMM) and CSR Construction Materials. To the best of
our knowledge, the proposal presented herein accurately reflects the Client’s intentions when the report
was printed. However, the application of conditions of approval or impacts of unanticipated future
events could modify the outcomes described in this document. In preparing the report, ERMMM used
data, surveys, analyses, designs, plans and other information provided by the individuals and
organisations referenced herein. While checks were undertaken to ensure that such materials were the

correct and current versions of the materials provided, except as otherwise stated, ERMMM did not

independently verify the accuracy or completeness of these information sources.
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New South Wales Government
Department of Urban Affairs and Planning

L ] L

“
Mr Murray Curtis Contact:  jeyakumar Thangamani
Project Manager

ERM Mitchell McCotter Pty Ltd Our Reference:  (G92/00678 Pt 2
PO Box 5279

PORT MACQUARIE NSW 2444 N Your Reference:

Dear Mr Curtis,

Proposed Extension to Jandra Gravel Quarry
Possum Brush, LGA Greater Taree

Thank you for your letter dated 9" November 1998 seeking consultation with the
Director-General for the preparation of an environmental impact statement (EIS) for
the above proposal.

You have identified that a licence, approval or a permit may be required if
development consent is granted. Under these circumstances, the proposal would be
“integrated development”. Subsequently, the Department has sought the EIS
requirements of the relevant agencies providing general terms of approval before
determination. The requirements of the Department of Land and Water Conservation
are outlined in the attached letter dated 17" December 1998. The Environment
Protection Authority (EPA) has been unable to provide the Director General with their
requirements for your EIS. As you may also require a licence and approval from the
EPA, you must seek their requirements directly when preparing your EIS.

As an “integrated development”, copies of the EIS and supporting documents should
also be submitted with each of the relevant approval bodies (including a fee of $250)
at the same time that you lodge them with the Council. I suggest that you contact the
relevant approval bodies to determine how many copies they will require.

In accordance with clause 55 of the Environmental Planning and Assessment
Regulation 1994, (the Regulation) you should consider the following key issue when
preparing the EIS:

* cxamination of the proposal in relation to Hunter Regional Environmental Plan

Attachment No. | outlines the statutory matters that must be included in any EIS
under clause 54 and 54A of the Regulation.
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The Department’s EIS Guideline ‘Extractive Industries — Quarries’ contains the
type of information most likely to be relevant to your proposed development. Not all
the matters it contains may be appropriate for consideration in your EIS; equally, it is
not exhaustive. The Guideline is available for purchase from the Department’s
Information Centre, | Farrer Place, Sydney or by calling (02) 9391 2222,

You should consult with Greater Taree City Council and take into account any
comments they may have in the preparation of the EIS. The EIS should also address
other issues that emerge from consultations with relevant local, State and
Commonwealth government authorities, service providers and community groups.

Please contact Chris Ritchie on (02) 9391 2085 or Jeyakumar Thangamani on (02)
9391 2176 if you require any further information regarding the Director-General’s
requirements for the EIS.

Yours sincerely ‘
é___, QL/«,?\# ":‘&[{Z/ﬁ@

Chris Wilson

Acting Assistant Director

Development and Infrastructure Assessment
As delegate for the Director-General




DEPARTMENT OF URBAN AFFAIRS AND PLANNING

Attachment No. 1

STATUTORY REQUIREMENTS FOR THE PREPARATION
OF AN ENVIRONMENTAL IMPACT STATEMENT UNDER PART 4 OF
THE ENVIRONMENTAL PLANNING AND ASSESSMENT ACT 1979

[n accordance with the Environmental Planning
and Assessment Act 1979 (the Act), an
environmental impact statement (EIS) must meet
the following requirements.

Content of EIS

Pursuant to Schedule 2 and clause 54A of the
Environmental Planning and Assessment
Regulation 1994 (the Regulation), an EIS must
include:

I. A summary of the environmental impact
statement.

2. A statement of the objectives of the
development or activity.
3. Ananalysis of any feasible alternatives to the

carrying out of the development or activity,
having regard to its objectives, including:
(a) the consequences of not carrying out the
development or activity; and
(b) the reasons justifying the carrying out of
the development or activity.
4. An analysis of the development or activity,
including:
(a) a full description of the development or
activity; and
(b) a general description of the environment
likely to be affected by the development
or activity, together with a detailed
description of those aspects of the
environment that are likely to be
significantly affected; and
(c) the likely impact on the environment of
the development or activity, having
regard to:
(i) the nature and extent of the
development or activity; and
(i1) the nature and extent of any building
or work associated with the
development or activity; and
(iii) the way in which any such building
or work is to be designed,
constructed and operated; and
(iv) any rehabilitation measures to be
undertaken in connection with the
development or activity; and

whmahia-proceduresta_pre-datattach | dot

(d) a full description of the measures
proposed to mitigate any adverse effects
of the development or activity on the
environment.

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

6. A compilation, (in a single section of the
environmental impact statement) of the
measures referred to in item 4(d).

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

8. For the purposes of Schedule 2. the principles
of ecologically sustainable development are
as follows:

(a) The precautionary principle - namely,
that if there are threats of serious or
irreversible environmental damage, lack
of full scientific certainty should not be
used as a reason for postponing measures
to prevent environmental degradation.

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

(c) Conservation of biological diversity and
ecological integrity.

(d) Improved valuation and pricing of
environmental resources.

Note
The matters to be included in item (4)(c) might

include such of the following as are relevant to the
development or activity:

(a) the likelihood of soil contamination arising
from the development or activity;

(b) the impact of the development or activity on
flora and fauna;
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(c)

(d)

)

(k)

the likelihood of air, noise or water pollution
arising from the development or activity;

the impact of the development or activity on
the health of people in the neighbourhood of
the development or activity;

any hazards arising from the development or
activity;

the impact of the development or activity on
traffic in the neighbourhood of the
development or activity:

the effect of the development or activity on
local climate;

the social and economic impact of the
development or activity:

the visual impact of the development or
activity on the scenic quality of land in the
neighbourhood of the development or
activity;

the effect of the development or activity on
soil erosion and the silting up of rivers or
lakes;

the effect of the development or activity on
the cultural and heritage significance of the
land.

womahva-proceduresta pre-datattach |dot

An environmental impact statement referred to in
Section 78A(8) of the Act shall be prepared in
written form and shall be accompanied by a copy
of Form 2 of the Regulation signed by the person
who has prepared it.

Procedures for public exhibition of the EIS are set
down in clauses 37 to 61 of the Regulation.

Attention is also drawn to clause 115 of the
Regulation regarding false or misleading
statements in EISs.

Note

[fthe development application to which the EIS
relates is not exhibited within 2 years from the
date of issue of the Director-General’s
requirements, under clause 55(7) of the Regulation
the proponent is required to reconsult with the
Director-General.
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_ ) - Thursday, 17 December, 1998
ATTENTION: Murray Curtis e
Dear Sir

JANDRA QUARRY EXTENSION EIS

| refer to your letter dated 9 November 1998 requesting this department's comments in regard to the above
proposal. The Department has now reviewed this matter and provides the following information on the
principle issues.

STORMWATER

A stormwater management plan for the proposal must be included in the EIS. Stormwater should be managed
in such a way as to reduce stormwater peak concentrations, by retarding or dispersing flows in detention
basins and vegetated stormwater easements. The use of concrete drains should be minimised unless specific
reasan for their use is indicated. This will reduce erosion hazards on local watercourses, and reduce pollutant
loads in stormwater leaving the site.

The stormwater management plan must include assessment of sedimentation control structures including
detention basins. A detailed plan of site drainage must be included in the EIS, showing the location and
dimensions of stormwater management structures. Vegetation should be maintained to allow the passage of
stormwater, while allowing shrubs and trees to be installed on property boundaries fringing stormwater
easements.

An assessment of surface water quality on the site, and any potential impacts on water quality must be
included in the EIS. A detailed discussion of the management options available for management of stormwater
must be included, and justification of stormwater and water quality controls included.

GROUNDWATER

The EIS should provide a description of the groundwater hydraulics of the aquifer system(s), with supporting
data used for input to the total water balance of the activity. DLWC requirements include providing details on:
- detailed geologic mapping to identify adverse geologic conditions (e.g., fracture zones, out-of-slope bedding,
fault zones, or other geologic discontinuity's) and any proposed remedial measures.

- different aquifer systems present in the area including their extent and inter-relationships,

- physical and chemical characteristics of aquifers,

- flow directions and rates of flow,

- any connections to surface water bodies or any dependent ecosystems.

The EIS should also include details of any potential changes to the existing groundwater regime as a result of
the development, including:

- implementation of the progressive development (mine, landfill, quarry) plan showing predicted volume of
groundwater flow into the mine over the lifetime of the mine, indication of changes in water levels and post
mining recovery

- emplacements

090X 22035 flawnasty Voo

3 D TR Taraers 0 3309 4340 Eran s dinaingw. gov au



- waste management

- impacts of dewatering on short term and long term changes to groundwater features, related surface water
bodies, any dependent ecosystems, and existing and potential groundwater users

- long-term changes to groundwater quality, related surface water bodies and dependent ecosystems, and
existing and potential groundwater users from the production of acid waters due to groundwater rising and
leaching contaminants from spoil material following pit closure

- detailed descriptions of conceptual models

Under Part V of the Water Act (1912), all proposed groundwater works, including bores for the purpose of
extraction, dewatering, testing or monitoring, must be licensed with DLWC prior to their installation. The EIS
should include therefore information regarding:

- location and construction details of all proposed bores, including their purpose

- expected annual groundwater extractions from individual dewatering bores

Other general information should be provided on:

- details of the proposed monitoring programs, including water levels and quality data

- the reporting procedures for the monitoring program including mechanism for transfer of information

- details of the projected effects of any final void on the groundwater regime

- contingency plans for the rehabilitation of aquifers if there is any adverse impact on the beneficial use of the
aquifer system as a result of development

- details of existing and/or potential groundwater users within and adjacent to the area of the development

- funding assurances covering the anticipated postclosure maintenance cost i.e.-going monitoring for the
nominated period

- the hydraulic properties, strength and contaminant attenuation capacity of lining material to prevent leachate
mobilisation

Any reports or documents on groundwater studies which are referenced in the EIS should be made available to
the DLWC for review.

SOIL CONSERVATION

In relation to soil erosion, sedimentation and land degradation in general the Department advises that the EIS
should address at least, but not be limited to the following issues:-

- topography and landform

- soil type and soil erodibility

- acid sulfate and potential acid sulfate soils

- vegetation management and Native Vegetation Conservation Act (1997), if applicable
- Protected Land (Native Vegetation Conservation Act 1997), if applicable

- erosion and sediment control strategy, including techniques

RIVERS AND FORESHORES IMPROVEMENT ACT

The Department of Land and Water Conservation (DLWC) has an approval role in relation to this development
as follows:- a permit is required under the Rivers and Foreshores Improvement (RFI) Act, 1948 for the Jandra
Quarry Extension which is within 40 metres of the Bungwahl Creek.

The EIS should include:

- material description, extraction rates, extraction methods and processing.

- description of site features such as topography and adjacent infrastructure.

- distance from the extraction site to watercourses and wetlands.

- extraction plan including site layout, stockpile processing and handling areas, topsoil removal and storage
provisions, erosion control measures, site drainage, setbacks and buffer strips, access, flood hazard
management provisions (if appropriate), protection of sensitive areas.

- operation plan showing staging or sequencing of extraction and stockpiling and processing areas.

- rehabilitation plan showing finished topography and landscaping.

The impact of the proposal should be assessed with regard to:



» changes to flood hydrodynamics.
*+ changes to drainage paths.
« water quality (including turbidity) of Bungwahl Creek

I trust the above information is of assistance in regard to your consideration of this proposal. Should there be
any further enquiry in this matter, please contact Mr Jeff Hunt, Resource Planning Manager, at our Newcastle
Office on 02 49299850.

Yours Faithfully

=3 ,

@Jeff Hunt, Resource Planning Manager
Resource Assessment and Planning, Hunter Region
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File No: PR 9730
Letter 150

BB:JW

Enquiries: Bruce Byatt

18 November 1998

Mr M Curtis

ERM Mitchell McCotter
DX 7005

TAREE

Dear Sir

N
-—

Greater aree
BRM Mitchell McCortar ¢

O it & i ETrn— “
Referred 10 Meaaity Adminsstragion Centre ? Pulteney Street
M(TM;_PO‘B;# 4382, Tarce NSW 2430
e DX 7020, Taree

Phone 02 6591 3399
Fax 02 6591 3311

——

RE: Jandra Quarry Extension - Environmental Impact Statement

Your Ref: 38070

| refer to your letter of 9 November advising that your firm has been commissioned to prepare a
development application and EIS for a proposed extension to Jandra Quarry.

| advise that a Council representative will be available for a Planning Focus meeting and your
early advice of a date, venue and time would be appreciated.

From Council's point of view the main issues which need to be addressed are visibility of the
quarry from both the north and south, rehabilitation of the existing worked areas, all
development being shielded from view from the Highway as far as practicable and the potential
impacts on residents to the south, given that the proposed easterly extension is very close to

the southern boundary.

Should you have any further enquiries please contact Bruce Byatt of Council's Planning and

Building Department.

Yours faithfully

DEVELOPMENT CONTROL

G:\PbseciWINWORDWETTERJWcurtis-9730.doc



The Manager

: Environment
ERM Mitchell McCotter -. Pioiectisn
PO Box 487 ; '. Authority
Taree NSW 2430 m W OENE ; - New South Wales
’ NSW Government Offices
117 Bull Street Newcastle West NSW 2302
PO Box 488G Newcastle NSW 2300
271179A2 STST ’ Tel 02 4926 9971  Fax 02 4929 6712
Our Reference:
38070
Your Reference:
Attention: Murray Curtis 73 e 38

Dear Sir,

JANDRA QUARRY EXTENSION EIS

| refer to your request for EPA's requirements for an EIS being prepared for the above
proposal contained in your letter of 9 November 1998.

The EPA has considered the outline of the proposal as described at the Planning Focus
held on site on 30 November 1998 and has identified the information it requires to
assess the proposal and issue its general terms of approval. In an EIS prepared for the
proposal as described to date the following matters will particularly need to be
addressed.

i Predicted noise, blasting and dust exposures at neighbouring residences for the
life of the quarry and whether they will meet the EPA requirements.

& The proposed asphalt plant will require the approval of the EPA and will need to
meet the requirements of the Clean Air Act with respect to particulate and odour
emissions. The EIS should follow the DUAP EIS Guidelines for Bitumen Plants.

2. All unsealed operational areas of the quarry must be drained through sediment
ponds sized for a 1 in 10-year 2-hour storm. The sedimentation pond(s) must
accommodate any increase in disturbed catchment throughout the life of the
quarry.

3. Any new rock processing equipment to be installed on the site will require the
approval of the EPA.

You are also advised of the following: -
4, The existing pollution control licence conditions will apply to the expanded quarry

operation unless modified in response to unforeseen conditions at the premises.
The licence will be varied to regulate the bitumen plant operations.



5. The proposal will require EPA approval under the Noise Control Act if
construction starts prior to commencement of the Protection of the Environment
Operations Act. We do not anticipate any construction related conditions being
added to the licence held by the proponent, as the current licence conditions will
adequately cover the expected expansion activities at the premises.

To assist the EPA in assessing the EIS it is requested that the EIS follow the format of
DUAP's EIS guidelines.

The EPA requests that the applicant provide 2 copies of the EIS when lodging its
application with EPA. These should be lodged with the Hunter Regional office of the
EPA. If you have any further inquiries on these matters please contact Mr Shane
Trengove on 0249 269966.

Yours sincerely

;3//%3 6 (e LX

Trevor Henderson
A/Head Regional Operations Unit - Hunter.
tor Director-General




Roads and Traffic
Authority
Mew South Wales

426.5375:2
Mr B J Bradley
Tel: (02) 49 240 332

Fax: (02) 49 240 342 RTA

colin_nunn@rta.nsw.gov.au

ERM Mitchell McCotter
DX 7005

TAREE www.rta.nsw.gov.au

Hunter Region

59 Darby Street

{Locked Bag 30)
Newcasde NSW 2300
Telephone (02) 4924 0240

JANDRA QUARRY EXTENSION - ENVIRONMENTAL IMPACT Facsimile (02) 4924 0347
STATEMENT. DX 7813 Newaastle

Attention: Murray Curtis

Dear Sir

[ refer to your letter dated 9 November 1998 (your reference 38070) regarding the proposed
extension to Jandra quarry, south of Taree.

It is considered unnecessary for a representative from the RTA to attend the Planning Focus
Meeting for the Jandra Quarry extension.

The Environmental Impact Statement should address the adequacy of the existing right-turn
and left-turn facilities on the Pacific Highway for the ultimate traffic generated by the
proposed quarry extension. The Environmental Impact Statement should also address the
potential impacts on noise levels resulting from the additional traffic generated on along
proposed haulage routes.

Further comments may he offered when the Environmental Impact Statement is completed.

ERM Mitchell McCotter Quallty System |
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The Regional Manager,
ERM Mitchell McCotter
Suite 6/221 Victoria Street
TAREE NSW 2430

Attn: Mr M. Curti

Dear Sir/Madam,

—N-MINERAL
—\'_V/'RES OURCES
?_\\/

NSW DEPARTMENT OF MINERAL RESOURCES
laval 2, ABS Housa 97101 Faulknar Street
{P.O. Box 65], Armidale, NSW 2350, Australia
Phona [067) 70 2100 - Fax [067) 70 2121

OUR REF: L98/0421
YOUR REF: 38070

27th November, 1998

EIS for a proposed extension to Jandra Quarry, Greater Taree City

Thank you for your letter dated 9th November, 1998 concerning the subject proposal

The attached Departmental guidelines address specifically issues that the Department would
want to see considered in an EIS. The Department of Urban Affairs and Planning’s document
Extractive Industries Quarries - EIS Guidelines provide additional information that you

might need to consider.

Should you have any further enquiries, please do not hesitate to contact Mr Brian Olds (Tel
02 6770 2105) for information on quarry safety, or Mr Jeff Brownlow (Tel 02 6770 2113) for
information on resources or land use in the Department’s Armidale Office.

Yours faithfully,

S.R. LISHMUND
* for Director-General
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NSW Department of Mineral Resources - North-eastern Region

Resource and market assessments for EIS and SEE preparation

All Environmental Impact Statements (EISs) and Statements of Environmental Effects
(SEEs) for extractive industries should contain resource and market assessments. These
assessment should be sufficiently detailed and illustrated to establish:

The characteristics of the deposit including location, geology, extent, and significant
internal variations in grade/ quality.

The quantity and type of material to be extracted.

Whether the expected products are marketable in the district or region.

The need for those products in the district or region, in the context of known alternative
sources, their availability, and market acceptance.

Mechanisms to ensure site rehabilitation (progressive or post quarrying, as appropritate)
and funding of that rehabilitation.

Whether other potentially recoverable commodities occur at the site, and a justification
for not exploiting them or not stockpiling them for later recovery (where relevant), and

The extent of documentation in an EIS or SEE should be in keeping with the size and
duration of the proposed operation, the nature of the operation and the environmental
sensitivity of the site. Documentation could be provided in supporting documents
accompanying an EIS or SEE, rather than in the EIS or SEE, provided that: (a) the EIS
adequately summarises and cross-references data in the supporting documents; and (b) the
documentation collectively meets all of the above requirements.

Warning - Expect close public scrutiny and prepare carefully
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ERM Mitchell McCotter
PO Box 487
TAREE NSW 2430

1441/98.1514/sa
38070

Our reference:
Your reference:

Dear Mr Curtis
JANDRA QUARRY EXTENTION ENVIRONMENTAL IMPACT STATEMENT

Thankyou for your letter of requesting comments on those issues to be covered in the EIS
for the above development. Those matters which the National Parks and Wildlife Service
(NPWS) considers need to be addressed are detailed in the attachment. Please note that
this attachment comprises a general list only, and that these issues may apply to a lesser or
greater degree depending on site specifics. The NPWS is particularly interested in the
following.

* Areas of native vegetation, with special reference to vegetation communities or plant
species which are threatened or are of a local, regional or statewide significance
(including ROTAP species). )

* Areas of potential significance for native fauna with special reference to habitat likely
to be significant for threatened fauna species or fauna of a local, regional or statewide
significance. :

e Areas of archaeological potential and Aboriginal heritage values as identified by the
Aboriginal community.

If any areas within your study area possess attributes such as those identified above, the
NPWS recommends that detailed surveys be undertaken to determine the natural and/or
cultural values of the area and potential impacts on thess values.

Also attached is a brochure which details how to access the Atlas of NSW Wildlife. The
NPWS generally advises that both the Atlas and the Register of Aboriginal Sites are

referred to during investigations into the natural and cultural heritage values of a site.

Should you wish to discuss any of these matters further, please contact Sonya Ardill,
Environmental Planning Officer, on (02) 6659 8221.

Yours faithfully

Janelle Brooks
Manager Environmental Planning

Australian-made 100% recycled paper

NSW
NATIONAL
PARKS AND
WILDLIFE
SERVICE

Northern Zone
GIO House

24 Moonee Street
Coffs Harbour NSW
Australia

PO Box 914

Coffs Harbour 2450
Tel: (02) 6651 5946
Fax: (02) 6651 6187

Head Office

43 Bridge Street
Hurstville NSW
Australia

PO Box 1967
Hurstville 2220
Tel: (02) 9585 6444
Fax: (02) 9585 6555




NSW NATIONAL PARKS AND WILDLIFE SERVICE, NORTHERN ZONE
ENVIRONMENTAL ISSUES TO BE ADDRESSED

INTRODUCTION

The following list is provided to assist in the preparation of environmental impact assessment reports. The list details the
type of information that is recommended by the New South Wales National Parks and Wildlite Service (NPWS) for
inclusion in such assessments.

Please note that the provision of information in accordance with this list does not negate the applicant’s obligations under
any legislative or planning instruments. NPWS suggests that the applicant contact the relevant local council and the
Department of Urban Affairs and Planning to ascertain these obligations.

GENERAL

Map(s) showing the locality of the proposed development in a regional and local context. Local context maps should be
based on 1:25 000 topographic plans. Photographs of the site’s key attributes may provide useful documentation.

A description of the existing environment on the subject land and surrounding land, the proposed development and
ancillary works, and the manner in which the environment will be modified by the proposal (particularly with regard to
the clearing of native vegetation and impacts on fauna habitat).

The area subject to development should be clearly identified on an appropriately scaled plan. This includes all ancillary
works such as buildings and other structures, parking areas, loading/processing/treatment areas, access roads, and
material stockpiling areas,

The applicability or otherwise of Local Environment Plans (LEP), Regional Environment Plans (REP) and State
Environmental Planning Policies (SEPP) to the site should be determined and detailed. In particular, your attention is
drawn to SEPP No. 14 - Coastal Wetlands, SEPP No. 26 - Littoral Rainforest, SEPP No. 44 - Koala Habitat Protection,
and SEPP No. 46 - Protection and Management of Native Vegetation.

FLORA

1

Lad

A comprehensive description of the vegetation on the site. This will include an assessment of the condition of the plant
communities present, including the designation of conservation significance at a local, regional and State level, and the
identification of the presence of any threatened species, populations or ecological communities listed under Schedules 1
or 2 of the Threatened Species Conservation Act 1995 and any Rare or Threatened Australian Plant (ROTAP) species

A plan showing the distribution of the Threatened and ROTAP species and the vegetation communities on the site, and
the extent of vegetation proposed to be cleared. This plan should be at the same scale as the plan of the area subject to
development in order to assist in the assessment of the impact of the proposal on the existing vegetation.

Where the assessment concludes that threatcned species, poptlations ot ecological conwnunities, or their habvitats, exist
on or in proximity to the subject land, the effect of the proposed development should be determined in accordance with
the eight point test described in Section SA of the Environmental Planning and Assessment Act 1979. An assessment of
the impact of the development on the plant communities and/or ROTAP species should also be provided. '

A description of the measures proposed to mitigate and/or ameliorate the impact of the development on the plant
communities and/or Threatened and ROTAP species.

FAUNA

L.

A fauna survey to identify the distribution and abundance of fauna species known or likely to utilise the site, including a
description of available fauna habitats and an assessment of the conservation status of each of the faunal components at a
local, regional and State level.

A plan showing the results of the above survey. This plan should be at the same scale as the plan of the area subject to
development to assist in the assessment of the impact of the proposal on fauna.

Aua 97 1



3. Anassessment of the impact of the development on the identitied fauna.

4. An assessment of the existence or likely occurrence of threatened species, populations or ecological communities, or
their habitats on the subject land. Where the assessment concludes that threatened species, populations or ecological
communities, or their habitats exist on or in proximity to the subject land, the effect of the proposed development should
be determined in accordance with the eight point test described in Section SA of the Environmental Planning and
Assessment Act 1979,

5. Addescription of the measures proposed to mitigate and/or ameliorate the impact of the development on fauna.

CULTURAL

I. The presence or absence of Aboriginal sites should be identified and the significance of the area to the local Aboriginal
community must be determined. Accordingly, a search of the NPWS Aboriginal sites register should be made and the
local Aboriginal community should also be consulted with regard to any Aboriginal heritage issues associated with the
proposed development.

I

Aboriginal sites and places of significance to the Aboriginal community are to be detailed on a plan. This plan should
be at the same scale as the plan of the area subject to development to assist in the assessment of the impact of the
proposal on the identified cultural components.

3. Ar assessment of the impact of the development on the identified cultural sites.

4. A description of the measures proposed to mitigate and/or ameliorate the impact of the development on the identified
cultural sites.

5. A contingency plan that details the measures to be taken in the event that archaeological sites are discovered during the
course of operations must be prepared.

NATIONAL PARKS ESTATE

I. Where the proposal may result in impacts on NPWS estate or is on land adjacent to NPWS estate, an assessment of the
impact of the development on NPWS estate.

2. A description of the measures proposed to mitigate and/or ameliorate the impact of the development on NPWS estate.
NOTES

Surveys and Assessments

. Fauna, flora and cultural surveys and assessments should be undertaken by suitably qualified persons and the
qualifications and experience of the persons undertaking the work detailed.

2. Dates, site locations, design, methodology. analysis techniques, and weather conditions at the time of the assessments
and surveys must be described. The limitations of surveys should be identified and the results interpreted accordingly.

3. Conclusions drawn in surveys and assessments should be substantiated by evidence resulting from those surveys and
assessments. The document being supported by the surveys and assessments should reflect these conclusions and clearly
state where recommendations of the surveys and assessments have been incorporated in the proposal.

NPWS Databases

4. The NPWS can provide records of flora and fauna held in the Wildlife Atlas and / or Rare or Threatened Australian
Plants (ROTAP) databases. In addition NPWS has an Aboriginal Sites Register of which searches can be made. These
services generally attract a fee. Enquires should be made to NPWS Hurstville office, telephone (02) 585 6444.

5. It should be noted that the above databases are not comprehensive and should only be used as a guide. They do not
negate the need for specific site investigations.
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ERM Mitchell McCotter
PO Box 487

Taree NSW 2430
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JANDRA QUARRY EXTENSION EIS
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/

New South Wales

NSW Government Offices
117 Bull Street Newcastle West NSW 2302
PO Box 488G Newcastle NSW 2300
Tel 02 4926 9971  Fax 02 4929 6712

I refer to your letter of 9 November 1998 and the Planning Focus held on site on 30

November 1998.

In an EIS prepared for the proposal as described to date the following matters would

need to be addressed.

1. Predicted noise, blasting and dust exposures at neighbouring residences for the
life of the quarry and whether they meet the existing EPA requirements.

All unsealed operational areas of the quarry must be drained through sediment

basins sized for a 1 in 10 year 2-hour storm. The sedimentation pond(s) must
accommodate any increase in disturbed catchment throughout the life of the

2.

quarry.
3.

approval of the EPA.
4,

Any new rock processing equipment to be installed on the site will require the

The existing pollution control licence conditions will apply to the expanded quarry

operation unless modified in response to changed conditions at the premises.

It you have any further enquires on these matters

on 0249 269966.

Yours sincerely

Trevor Henderson

A/Head Regional Operations Unit - Hunter.

for Director General

please contact Mr Shane Trengove



NSW FISHERIES

Your Ref: 38070
Our Ref: TGF804001

November 12, 1998

Murray Curtis
ERM-Mitchell McCotter
PO Box 487

TAREE 2430

Dear Sir,

Re: Extension of Jandra Quarry - EIS
Thank you for giving NSW Fisheries the opportunity to comment on the proposal.
Find enclosed an copy of NSW Fisheries HPP1. This document outlines the issues that
concern the department in relation to this development.

The main concern the Department has is the downstream effect of any quarrying works
on fish habitat. This includes sedimentation and reduction in water quality.

For further information, please contact me on (02) 4980 4931.

Yours sincerel/y/-'ﬁ , ERM Mitchell McCotter Quality System
y Referredto | Mc [Rel. No.| 3907
Date 79/54

Reocsived:
| SourQe O f ghenss 75
Data sultabliity ocheok required E

Scott Carter Datis: Cuwent g 0
. & Appticable t je O
A/Senior Conservation Manager (Central) .
Attach englaney 0)'a or dada p
Sioneiine:? AL oate (TVIE
= 7

PORT STEPHENS RESEARCH CENTRE
Taylors Beach Road - Taylors Beach NSW 2316 - Australia
Telephone: (02) 4982 1232 + Facsimile: (02) 4982 [ 107
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fish habitat protection plan —
No. 1, March 1995

Introduction

1.1

The Fisheries Management Act 1994 (the Act) was proclaimed, and came into effect, on 16
January 1995.

1.2 The objectives of the Act are to conserve, develop and share the fisheries resources of the State

for the benefit of present and future generations, and in particular:

i) to conserve fish stocks and protect key fish habitats;

ii)  to promote viable commercial fishing and aquaculture industries;
iii) to provide quality recreational fishing opportunities; and

iv) to promote ecologically sustainable development.

1.3 To assist in the protection of key fish habitats, the Act enables the Minister to make Habitat
Protection Plans for the protection of any habitat of fish, “whether the habitat is critical for the
survival of the species or required to maintain harvestable populations of fish”. g

1.4 The Actrequires the Minister to seek public comment on a Habitat Protection Plan before gazettal.
Once gazetted, the Minister and Public Authorities must have regard to any Habitat Protection
Plan that is relevant to the exercise of their functions.

1.5 This is the first Habitat Protection Plan to be developed under the Act. It deals broadly with
dredging and reclamation activities, fish passage requirements, the protection of mangroves,
seagrasses and other marine vegetation, and the importance of snags.

Objectives of this Plan

2.1 The objectives of this Plan are:

i) to provide protection, where necessary, for all fish habitat, and in particular those habitat
features which may be affected by the activities subject to this plan;
ii) to restate the relevant requirements of the habitat provisions of the Act in a form which
- can be readily distributed to and understood by other Government agencies and the
community;

i) to establish a requirement for public authorities who propose to remove snags from
waterways to notify the Minister; and

iv) to outline the process for individuals or agencies to follow when consent, notification or
consultation is required, and to described how each application will be processed.

Definitions Relating to the Plan

3.1
32

—h_.————

In this Plan, Minister refers to the Minister responsible for the Fisheries Management Act 1994.

Waters and fish have the same meanings as they have in the Fisheries Management Act 1994.

Waters includes all waters within the territorial limits of NSW, including those waters within

three nautical miles of the coastline; fish means marine, estuarine or freshwater fish (or other

aquatic animal life) at any stage of their life history, and includes

aquatic molluscs, crustaceans, echinoderms and worms, but .. ;f

excludes mammals, birds, reptiles and amphibians. )\(/
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3.3 Norify means advise the details of any proposal at least 28 days (or as otherwise mutually agreed)
prior to the commencement of any development, works or activities.

Duration of the Plan

4.1 This Plan will be reviewed within five years of the date of gazettal, and at least every five years
thereafter. :

Habitats to Which this Plan Applies

3.1 This plan applies to all waters to which the Fisheries Management Act 1994 applies. The
habitats and habitat features to which this Plan applies are those required fdr the spawning,
nursery, shelter and feeding activities of fish and include: '

i) quantity and quality of waters;
i1) mangroves;

iii) seagrasses;

iv) saltmarshes;

v) wetlands;

Vi) mudflats; _

vii)  sand and gravel substrates; -

viil)  rocky reefs;

ix) reed beds, and other aquatic plants; and

X) snags, including primarily fallen trees and rocks.

5.2 All of these habitats have been shown by scientific research to be important in the life cycles of
one or more species of fish. Further information on the importance of these habitats is available
in a variety of publications (see reading list).

Activities to which this Plan Applies

6.1 This plan applies to the following developments, works or activities, each of which can impact
on fish habitat:

(1) dredging and/or reclamation;

(i1) impeding fish passage;

(iii)  damaging marine vegetation; and
(iv)  desnagging.

Dredging and Reclamation

6.2 Dredging and reclamation can destroy fish habitat (e.g. seagrasses and mangroves), reduce
habitat diversity (e.g. by removing deep holes) and affect water quality.

6.3 Under Sections 200 and 201 of the Act, the Minister’s consent is required for dredging or
reclamation works carried out by any person or local -

government authority unless those works are authorised by a
relevant public authority or under the Crown Lands Act 1989.
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6.4  If dredging or reclamation works are carried out in contravention of Sections 200 or 201
the Minister may, under Section 203 of the Act, order remedial works to be carried out to
rectify any damage caused to fisheries or fish habitats.

6.5  Under Section 199 of the Act, the Minister is required to be consulted over any dredging or
reclamation works carried out, or proposed to be authorised, by a public authority (other
than a local government authority). This Section also establishes consultatlon and dispute
resolution procedures.

6.6  Under Section 198, the Minister’s consent is not required where the dredging or reclamation is
for the purpose of mining; or is approved by Public Works and is for the restoration or
maintenance of a navigation channel; or is on land vested in the Maritime Services Board and is
for the passage or accommodation of seagoing vessels; or is for the removal of accumulated silt
from a stormwater channel. All such works can affect fish habitat, however, 4nd should not be
carried out without carefully considering ways to minimise their impacts. In order to facilitate
these considerations, Public Authorities are hereby required to notify the Minister of any
proposals for dredging or reclamation, whether they propose to undertake the work or
merely to authorise it, and whether or not the Minister’s consent is required.

6.7 ~ Where consultation with the Minister or NSW Fisheries is already required for such works
under other legislation (as is the case, for example, in the Mining Act 1992, the Petroleum
(Onshore) Act 1993 and SEPP35), or where an EIS is prepared and referred to NSW Fisheries,
that consultation satisfies the notification requirement specified in Section 6.5 of this Plan.

Impeding Fish Passage

6.8  The construction of weirs, dams, bridges, roads, culverts, causeways and reservoirs has
impeded the passage of fish, and has been one of the main causes of declines in populations of
estuarine and freshwater fish and species with a migratory phase in their life cycle.

6.9  Under Section 218 of the Act, the Minister may require any person who constructs, alters
or modifies a dam, weir or reservoir to carry out works to enable the passage of fish; the
Minister may also require the person responsible to maintain the fish passage facility.

6.10  Any public authority that proposes to construct, alter or modify a dam, weir or reservoir
~-on a waterway (or to authorise any such construction, alteration or modification) is
required to notify the Minister and, if the Minister so requests, to include a suitable fishway

or fish by-pass in those works.

Damaging Marine Vegetation

6.11  Mangroves and seagrasses are important fish nursery grounds, and sources of food and shelter
for many species of fish and other aquatic organisms.

6.12  Under Section 205 of the Act, the Minister’s consent is required for any cutting, removal,
damage or destruction of mangroves, seagrasses or any other prescribed marine
vegetation (a) on Crown land, or (b) on land vested in a public authority (or trustees for
public recreation or for any other public purpose), or (¢) on an aquaculture lease, or (d) on
the foreshore of any such land or leasc.
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Desnagging

6.13

6.14

Snags provide essential habitat for some species of fish, offering them shelter and opportunities
to feed and spawn. Desnagging operations destroy fish habitat and should not be conducted
without carefully considering ways to minimise that impact.

In order to facilitate these considerations, public authorities are hereby required to notify
the Minister of any proposal to remove or relocate snags, in particular fallen trees or
rocks, from any waterway, whether or not they propose to undertake the work or to au-
thorise it under the legislation.

6.15 Where a snag:is causing a hazard to navigation or public safety, and needs to be removed or
relocated as a matter of urgency, a Public Authority may do so without complying with the
notification period, but must promptly inform the Minister of the work undertaken and the
reasons for it.

What to Do

7.1 Ifyou propose to carry out any development, works or activities which may require notice to, or

consent by, the Minister then the process you should follow is:

a) Consult with your local NSW Fisheries Office over the proposed activity to determine
whether any consent, notification or further consultation is required.
b) If the Minister’s consent is required, provide the relevant information on an approved

permit application form (these forms are available at NSW Fisheries Offices) and sub-
mit it, together with any fee required. Notification or consultation can be effected by a
letter to the Minister. The completed form or letter must provide sufficient information
to enable the Minister to assess the proposal and to give effect to the objects of the Act
and plan. No work should be undertaken prior to notification or consent requirements

being met.

,sessment Process

8.1

Any forms received seeking the Minister’s consent for a development, work or activity, will be
processed as follows;

a) The completed form will first be assessed for completeness. If sufficient information is
available, the Minister will respond within 28 days of the application being received. If
the information provided is inadequate, the Minister may object to the development,
works or activities proceeding until further information is provided.

b) In some cases, site inspections may be needed before a decision can be made. Any
inspections necessary to assess an application will be carried out at a time agreed with
the applicant and following the payment of any inspection fee required.

c) The Minister may attach conditions to any consent given. These conditions may relate
to the term, area, or method of the development, work or activity; to the suspension or
cancellation of the consent; or to any works required to restore, or compensate for any
loss of, habitat; or to any other matter necessary for the Minister to give effect to the
objects of the Act or Plan. ~
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d) The conditions attached may also include a requirement for monitoring. Monitoring
requirements may relate to any increase or decrease in fish populations, or seagrasses,
or mangroves, or to water quality or any other thing relevant to the consent. Where the
required monitoring is not carried out, or where monitoring indicates a significant im-
pact on fish or fish habitat, the Minister may suspend or cancel any consent given, and
may require restoration (or compensation) work to be carried out at the applicant’s
expense. :

8.2  Any letters received notifying the Minister of, or consulting the Minister about, any
development, work or activity, will be responded to within 28 days if sufficient information is
available. If not, additional information may be requested.

83  Any application, approval, refusal or notice referred to in this Plan will be entered into a register
which will be available for inspection at NSW Fisheries’ Head Office, Sydnéy.

Further Reading

Billyard, R. (1993). Fishcare - our freshwater rivers and streams. Fishnote DF/33, NSW Fisheries,
Sydney.

Burchmore, J.J. (1992). Fishcare - protecting fish habitats. Fishnote DF/20, NSW Fisheries, Sydney.

Harris, J.H. (1989). The conservation of threatened fishes and their habitats. Proceedings of a National
Conference, Sydney, March 1987. Editors M. Hicks & P. Eiser. Australian Committee for IUCN,
Canberra.

Larkum, A.W.D., McComb, A.J. & Shepherd, S.A. (eds) (1989). Biology of Seagrasses. Elsevier
. Science Publishers, Amsterdam.

Mallen-Cooper, M. (1994). How high can a fish jump? New Scientist. 16 April, pp. 32-37.
McDowall, R.M. (1980). Freshwater Fishes of South-Eastern Australia. Reed, Sydney.
ISW Fisheries (1992). Education kit: Why do we depend on estuaries? NSW Fisheries, Sydney.

NSW Fisheries (1993). Estuarine Habitat Management Guidelines. Edited by J.J. Burchmore, D.A.
Pollard, M. J. Middleton & R.J. Williaths. NSW Fisheries, Sydney.

NSW Fisheries (1993). Freshwater Habitat Management Guidelines. Edited by J.J. Burchmore. NSW
Fisheries, Sydney. |

State Pollution Control Commission and Division of Fisheries (undated). A Guide to Mangrove Trans-
planting.

West, R.J. (1985). Mangroves. Agfact F2.0.1. NSW Agriculture and Fisheries, Sydney.
West, R.J. (1989). Seagrasses. Agfact F2.0.2. NSW Agriculture and Fisheries, Sydney.

This Fish Habitat Protection Plan was released
for public comment on 31 January 1995 and
Gazetted on 10 March 1995.
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1.0 Introduction

CSR Readymix currently wins quality hard rock from its Jandra quarry, 17 kilometres south
of Taree. Approved reserves are sufficient for approximately 9 years supply of matenal.
CSR also own land to the east of the existing quarry area which contains an extension of
the greywacke rock unit currently quarried.

CSR aims to secure access to the additional rock reserves by obtaining development
approval from the Greater Taree City Council based in Taree. As the first step in pursuing
this approval, a comprehensive geological investigation of the site was carried out. This
included geological mapping of the land holdings, trenching (3 trenches), percussion drilling
(6 holes) and finally diamond drilling (7 holes).

This report details the findings of these investigations.

2.0  Location

Jandra quarry is located on the eastern side of the Pacific Highway at Possum Brush,
approximately 17 kilometres south of Taree. Foster-Tuncurry is located 27 kilometres
from the quarry site (see Locality Map -- Figure 09-03-0003). Access to the site is
from the Pacific Highway.

3.0 Land Title

Jandra quarry comprises the following parcels of land (see Figure 09-03-00012):

Lot Number Deposited Plan Parish Area
Lot 2 DP255,621 Beryan 9.734
Lot 3 DP 255,621 Beryan 11.904
Lot 13 DP 790,056 Beryan 6.292
Lot 14 DP 790,056 Beryan 40.05
Lot 15 DP 790,056 Beryan 40.25

TOTAL | l | | 10823

All land is in the County of Gloucester and within the Greater Taree City Council area.

4.0  Zoning

The Jandra land holdings are is zoned “1(a) Rural General”. Extractive industry is a
permissible use with development consent.
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5.0 Rock Type and Site Geology

Jandra quarry wins quality aggregate material from a hard meta-sedimentary rock
termed greywacke (see Appendix 1 -- Petrographic Report). The greywacke is part of
an undifferentiated bedded sedimentary sequence of Devonian rocks (between 345 and
395 million years old) which comprises mudstone, sandstone, conglomerate, tuff and
chert.

In the quarry area the greywacke bed is overlain by an interbedded mudstone and
sandstone sequence. Sparse randomly distributed shell fossils and river rounded
granitic pebbles also occur.

In thin section the greywacke typically comprises finely micro-crystalline feldspar and
quartz of devitrification origin (ranging from 58% to 72%), feldspar as silt, sand and
finely crystalline grains (ranging from 10% to 22%), quartz as silt, sand and finely
crystalline grains (ranging from 5% to 10%), chlorite (ranging from 7% to 10%),
epidote (ranging from <1% to 4%), and opaque oxide, carbonaceous matter, sphene
and calcite (all <1%).

The rock carries between 22% and 27% free silica. This, along with the presence of
epidote, means that it will be very abrasive.

With regard to alkali-silica reactivity petrologist Dr S Joyce of Geochempet Services
made the following qualitative remarks: “the rock is predicted to be physically quite
suitable for use in concrete, but appropriate design precautions are recommended to
take account of its predicted potential for mild or slow deleterious alkali-silica
reactivity in concrete. The perceived potential for reactivity relates to the presence of
an estimated 15% of finely microcrystalline quariz of devitrification origin (within the
silty, vitroclastic matrix and within devitrified lithic fragments of tuff).”

Quantitative alkali aggregate reactivity tests are currently underway with the CSIRO in
Melbourne.

6.0  Rock Quality

The physical properties of the rock recently extracted are as follows:

Test Result
Bulk Density (SSD) 2.656 t/m’
Stripping Test Nil Strip
Polished Aggregate Friction Value 52-53
Water Absorption 0.4-0.5%
Dry Strength 415
Wet Strength 415
Wet/Dry Strength Variation 0%

* Rock characteristics taken from compliance testing dated 17/12/96. Rock sampled from RL 50.



7.0 Site Assessment Procedure

Geological assessment of the Jandra resource comprised four separate phases. These were:

e geological mapping

e trenching

e percussion drilling, and,

e diamond drilling

Percussion drilling was carried out using a Company owned hydraulic drill rig while
diamond drilling was carried out by Groundtest Pty Limited. All investigations were
carried out under the supervision of CSR Readymix geologist Ian Stenhouse.

Each phase of the assessment is detailed below.

7.1  Geological Mapping

Geological mapping of the Jandra land holdings was carried out between 17 and 19
September 1996. Mapping focused on determining the lateral extent of the greywacke
resource across the property.

7.1.1  Mapping Technique

Geological mapping was carried out using a compass, a hip-chain to measure distance,
and a clinometer to measure the angle of dip of rock beds. Observations were
recorded on a 1:2000 topographic map generated by QASCO from aerial photography
dated 4 October 1994,

Numerous traverses were made along internal roads and tracks -- float and rock
exposures were mapped. Exposures of rock around dams and other excavations were
also noted. Creeks and gullies were also traversed.

7.1.2  The Findings of Geological Mapping

Geological mapping identified 3 distinct bedded units. These are:

Overlying This unit comprises an interbedded sequence of siltstones, fine hard
Undifferentiated | grey siliceous argillite beds and fine to medium grained red and
Meta-sediments white sandstone. This sequence is well exposed on the haul road

east of the primary boot up to the “hair pin” turn .

primarily of granitic composition.

Meta-sediments and mudstones.

Greywacke This unit is currently quarried. It consists of hard dark grey
medium to coarse grained siliceous greywacke. This unit contains
some minor shell fossils and also some minor rounded river gravel

Underlying These sediments are poorly exposed on the southern portion of the
Undifferentiated property and consist of a soft argillaceous sequence of siltstones




7.1.3  Interpretation of Geological Mapping

Rock units strike east west at between 245° to 255° magnetic and dip towards the
north at between 45° to 50° (this was confirmed by diamond drilling).

The overlying interbedded meta-sediments contain some hard argillite beds as well as
some softer siltstone and mudstone interbeds. The overlying unit is thought to be
suitable for blending with greywacke to produce road bases -- testing is required to
prove this. If removal of some of the overlying sediments is possible this will allow
greater utilisation of, and access to, the underlying greywacke resource.

The greywacke bed is considered to be continuous across site. Calculations suggest
the greywacke bed is up to 190 metres thick.

The underlying meta-sediments cropping out on the southern side of the property will
not be quarried due to environmental constraints.

Map 09-03-0022 (attached) shows the interpreted distribution of these rock units
across the property. Sub-surface investigations confirmed these observations.

7.2 Trenching

Between 13 and 14 November 1996 3 trenches were dug across the greywacke unit in
an effort to determine the location of the upper contact of the greywacke with the
overlying undifferentiated meta-sediment unit. The location of these trenches is shown
on Figure 09-03-0022 attached.

Mixed results were gained from trenching and a number of percussion holes were
drilled to confirm observations made during trenching. Observations from each trench
backed up by percussion drilling are described separately below. All measurements
along trenches are taken from the southern end of the trench traversing north.

Trench 1
(63 m)

The most easterly trench was dug along the ridge line in the vicinity of the house
currently occupied by Rod Wynter. This trench intersected hard greywacke for the
first 13 metres and then entered an interbedded sequence of greywacke, argillite and
shale. The exact location of the upper surface of the greywacke contact in this
location is unclear. Percussion drill holes planned for this area were not drilled due
to a rig break-down.

Trench 2
(45m)

Trench 2 was the most westerly trench dug to the east of the new haul road.
Greywacke was intersected for the first 22.5 metres before entering indurated fine
argillaceous rock similar to that overlying the greywacke and cropping out in the
existing pit. Percussion holes drilled in the vicinity of this trench confirmed the
location of the upper contact of the greywacke unit.

Trench 3
(75m)

This trench was dug in the central portion of what will be the extension to Jandra
quarry. The trench was 75 metres long and intersected greywacke for its entire
length. The trench was discontinued when it neared a creek. Notwithstanding this, a
change in rock type appeared imminent (due to increasing overburden thickness and
a different jointing regime) near the end of the trench. Attempts to drill percussion
holes in this location were thwarted due to boggy ground and poor access.




In summary, the greywacke/meta-sediment contact was only definitively identified in
Trench 2.

7.3  Percussion Drilling

A six hole percussion drilling programme followed trenching to confirm the location of
the geological contacts identified (or interpreted) by trenching and mapping (hole
locations are shown on Figure 09-03-0022). Percussion drill holes (PDH’s) 1/96 and
2/96 confirmed the location of the greywacke contact in the vicinity of Trench 2.

PDH 6/96, drilled in the vicinity of the eastern most house (Rob Wynter’s home),
intersected a sequence of interbedded meta-sediments. Additional holes in this area
were planned but, due to the mechanical failure of the percussion drill rig, were
abandoned. Additional percussion drilling is required to the south of PDH 6/96 to
define the exact location of the greywacke contact.

PDH’s 3/96, 4/96 and 5/96, drilled along the ridge line, intersected quality greywacke
for their entire length below a weathered zone.

Percussion drill logs are presented in Appendix 2.

7.4  Diamond Drilling

Diamond drilling was carried out from 12 February through to 4 March 1997. Seven NQ;
diamond holes were drilled. These were designated (DDH) 1/97, 2/97, 3/97, 3a/97, 5/97,
5a/97 and 6/97. Initially all holes were to be drilled on an angle of 45°, that is perpendicular
to the dip to the greywacke unit, however, DDH’s 3/97 and 5/97 had to be abandoned due
to the holes collapsing in highly fractured ground — these were re-drilled vertically. The
location of drill holes is shown on Figure 09-03-0022.

DDH Easting | Northing | Length Collar | Base RL | Azimuth
(m) (m) (m) RL (m) (m)
1/97 248,708 | 1,452.646 29.9 99.3 78.1 45° - 140°
2/97 248,752 | 1452757 29.9 73.8 52.6 45° —» 180°
3/97 248.868 | 1.452.632 13.2 90.5 81.2 45° — 175°
3a/97 248,808 1.452.632 41.8 90.5 48.7 Vertical
4/97 Not drilled due to poor access.
5/97 248501 | 1.452,629 113 105.1 97.1 45° — 175°
5a/97 248,501 1,452,629 36.0 105.1 69.1 Vertical
6/97 248,551 1,452,798 30.0 48,7 18.7 Vertical
Total 192.1 |




7.4.1 Discussion of Diamond Drilling Results

All holes (with the exception of DDH 6/97) intersected greywacke exhibiting varying
degrees of weathering for their entire length. The quality of rock intersected in each drill
hole is summarised in the table below.

Hole Overburden Highly Moderately Slightly Fresh Total Length

(m) Weathered Weathered Weathered | Greywacke (m)

(m) (m) (m) (m)

1/97 0.5 5;5 6.0 11.8 6.2 + 30
2/97 0.4 2.7 235 6.55 19.8 + 30
3/97 0.4 1.3 10.35 1.15 - 13.2
3a/97 0.4 3.3 - 232 14.7 41.8
5/97 0.5 5.5 1.9 3.4 - 11.3
5a/97 0.5 2.5 3.0 21.8 RD 36.0
6/97 0.0 - - 13.4 16.6 30.0

This table shows that the depth of weathering, although variable, is almost totally confined
to the upper 12 metres of the deposit. Below this level the rock is of aggregate quality.

DDH 6/97 was drilled into the floor of the current pit. This hole intersected the overlying
meta-sediment unit before entering greywacke at 4.6 metres depth. The contact between
the two units was intersected and preserved in the core and confirmed the contact to dip at
approximately 45°. Fresh aggregate quality greywacke was intersected for the entire
length of DDH 6/97 (below 4.6 metres), to a depth of 30 metres. This hole confirmed
the presence of premium quality rock to at least two 15 metre bench levels below the
existing quarry floor.

Visual observations of the fresh core confirm this material to be of similar quality to that
hard rock currently quarried. Five lengths of core were taken for petrographic analysis
from varying depths in the deposit.

Petrographic Sample Depth of Sample
Location (m)
DDH 2/97 28.6t0 28.7
DDH 3a/97 14.85 to 14.95
DDH 3a/97 37.851037.95
DDH 5a/97 30.4 t0 30.5
DDH 6/97 24.0to 24.1

Petrographic analysis confirmed the rock to be suitable for all engineering purposes with
the caution that there is a predicted potential for mild or slow deleterious alkali-silica
reactivity in concrete due to the perceived potential for reactivity of finely
microcrystalline quartz of devitrification origin within the silty. vitroclastic matrix and
within devitrified lithic fragments of rock. The petrological composition of the
greywacke is dealt with more fully in Section 5.0 — Rock Type and Site Geology.

Drill logs and photographs of the core are given in Appendix 3.




8.0

Reserves

Reserves in Jandra quarry were calculated using SURPAC mining software using
digital topographic data supplied by Qasco from aerial photography dated 4 October
1994, The following assumptions were made based on consent conditions dated 2
June 1986 and 28 February 1992 and the respective EIS’s and the findings of this
geological exploration programme.

*

*

* ¥ *

Quarrying maintains a 75 metre stand-off from the western fence.
Face heights are 12 metres, berms 10 metres wide and the angle of
batter of quarry faces is 75°.

Benches are pushed to the limit in the area of consent.

Overburden is on average 1.0 metres thick (based on trench
observations).

The first 10 metres (the uppermost bench levels) is suitable only for
use in pavement materials.

All subsequent bench levels contains quality hard rock..

The density of the rock is 2.65 t/m*.

The base level of quarrying in the consented area is RL50.

The base level proven for quarry development is RL26 metres,
however, geological evidence suggests the resource continues below
this level.

An outline of the quarry down to RL26 is shown on Figure 09-03-0022. Rock reserves are
as follows.

Overburden | Road Gravel | Aggregate | Aggregate Status
(m) Quality Quality Quality
(m’) (m°) (tonnes)

Existing Consent 19,300 80,000 335,283 888,500 Proven with
(to RL 50) consent
Extension Area 92,100 921,000 | 1,162,900 | 3,081,685 | Provenno
(to RLL50) consent
Between RL 50 - - 767,395 2,033,596 Proven no
and RL 38 : consent
Between RL 38 - - 678,632 1,798,374 Proven no
and RL 26 consent
Between RL 26 - - 409,092 1.084,093 Probable no
and RL 14 consent

TOTAL | 111,400 [ 1,001,000 | 3,053,302 | 8,886,248

*Note: Should Ralph Williams® land be acquired, up to 1.000,000 tonnes of rock could be made available
through a quarry extension to the west of the existing pit.

10




9.0 Conclusions

o Geological exploration has identified a large resource of greywacke (up to 8.9
million tonnes) suitable for all engineering applications.

e Quantitative tests are required to determine the rock’s potential reactivity

e The north-western contact of the greywacke with the overlying sedimentary unit
has not been fully identified — further percussion drilling in this area is required to
better delineate the contact.

e The overlying meta-sedimentary unit is considered suitable for blending in road-base
materials to improved plasticity and workability. Materials testing of this rock is
required to determine the optimum blending ratios for varying product types.

e Rock reserves for the quarry extension area down to RL26 are in the order of:
92,100 m® of overburden, 921,000 m’ of road pavement quality (weathered)
greywacke and 7,713,300 tonnes of fresh greywacke.

e Up to 1,000,000 tonnes of rock could be made available through a quarry extension to
the west of the existing pit should Ralph Williams’ land be acquired

10.0 Recommendations

e Carry out additional percussion drilling to determine the north-western contact of
the greywacke with the overlying meta-sediment unit.

e Carry out rock quality determination on the overlying meta-sediment (currently
exposed in the pit) and determine its usefulness for blending into road pavement

products.

e Proceed with a development application to gain approval for a quarry extension to
the east with an additional two 15 metre benches beneath the existing quarry floor.

e Acquire Williams’ land to the west,

=

Ian Stenhouse
Quarry Support Geologist

FILE: ISUANDRA\Geology Report 1.doc
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GEOCHEMPET SERVICES, MALENY

Sample Label : Jandra DDH 2/97  28.6-28.7m
Identification : Greywacke
Work Requested :  Petrographic report and comment on suitability for use in sealing

aggregate, use in the marine environment and use in concrete
Description :

The sample is a drill core specimen of hard, robust, medium grey, non-porous, unweathered
rock, displaying several lithic pebbles (ranging up to 13 mm in intermediate diameter) and
numerous smaller rock and mineral fragments dispersed through a finely fragmental matrix.
One end of the core is terminated by a thinly calcite-coated joint. Sparse specks of pyrite can be
discerned.

In thin section the rock displays moderately sorted, angular to rounded lithic and mineral clasts
of sand and much less commonly pebble size dispersed abundantly through a muddy matrix
which displays silt-sized mineral fragments and devitrified former vitric shards.

The lithic fragments are of varied type, including porphyritic acid volcanic rock and devitrified
welded tff (collectively about 12% of the rock) and intermediate volcanic rock (chloritized
andesite and/or trachyte, amounting to about 4% of the rock). The mineral clasts are
plagioclase (4%), quartz (6%) and sparse grains of opaque oxide and inferred mafic silicates
(now completely altered to various combinations of chlorite, sphene, calcite and epidote).
Within the muddy matrix there are silt grains of quartz and feldspar and numerous ghosts of
simple curved and platy vitric shards (commonly about 0.05 mm long), now devitrified to finely
microcrystalline feldspars and quartz (finer than 0.01 mm); finer components have recrystallized
to very fine chlorite and epidote. There are also some specks of calcite, sparse wisps of black
carbonaceous matter and a few fine pyrite grains and aggregates present.

An approximate mineralogical mode, based on a brief count of 100 widely spaced points in thin
section, 1s:

65%  finely microcrystalline feldspars and quartz

(of devitrification origin)
16% feldspar as silt, sand and finely crystalline grains
6%  quartz as silt, sand and finely crystalline grains
7%  chlorite
4%  epidote
2% calcite
< 1% opaque oxide
< 1% carbonaceous matter
<1% pyrite

2/...

APRIL, 1997



GEOCHEMPET SERVICES, MALENY

2

Comments and Interpretations :

This sample from 28.6 to 28.7 m in DDH 2/97 at the Jandra Quarry is considered to consist of
greywacke, an immature sedimentary rock generated by erosion, rapid transport and only poor
sorting of a mixture of detritus drawn from a range of acid to intermediate volcanic and
tuffaceous sources. Diagenetic fine devitrification of formerly glassy components, coupled with
recrystallization of muddy components to chlorite and epidote has indurated the rock, rendering
it robust and non-porous. Texturally and compositionally the greywacke has similarities to
reworked tuff.

For engineering purposes the rock may be summarised as unweathered, hard, strong, non-
porous, indurated greywacke. It is predicted to be durable. It is predicted to have potential for
mild or slow deleterious alkali-silica reactivity.

The rock is predicted to be suitable for use for use in sealing aggregate and suitable for use in
the marine environment (presumably as marine armour and/or fill).

The rock is predicted to be physically quite suitable for use in concrete, but appropriate design
precautions are recommended to take account of its predicted potential for mild or slow
deleterious alkali-silica reactivity in concrete. The perceived potential for reactivity relates to
the presence of an estimated 16% of finely microcrystalline quartz of devitrification origin
(within the silty, vitroclastic matrix and within devitrified lithic fragments of tuff).

Free Silica Content :

The rock carries about 22 % of free silica: 6% is plainly identifiable as quartz and an estimated
additional 16% of free silica is present as finely microcrystalline quartz of devitrification origin.

APRIL, 1987



GEOCHEMPET SERVICES, MALENY

Sample Label : Hole 3A/97 14.85 m
Identification : Greywacke
Work Requested :  Petrographic report and comment on suitability for use in sealing

aggregate, use in the marine environment and use in concrete
Description :

The sample is a drill core specimen of hard, robust, medium dark grey, non-porous rock,
displaying coarse sand clasts dispersed through a finer fragmental matrix. Both ends of the core
are terminated by brown, iron-stained, weathered joints, but the bulk of the specimen is
unweathered.

In thin section the rock displays moderately sorted, angular to rounded lithic and mineral clasts
of sand size (ranging up to about 3 mm) dispersed abundantly through a muddy matrix which
displays silt-sized mineral fragments and devitrified former vitric shards.

The lithic fragments are of varied type, including porphyritic acid volcanic rock and devitrified
welded tuff (collectively about 12 % of the rock) and intermediate volcanic rock (chloritized and
in some cases hematized andesite and/or trachyte, amounting to about 1% of the rock). The
mineral clasts are plagioclase (11%), quartz (7%) and sparse grains of opaque oxide and
inferred mafic silicates (now completely altered to various combinations of chlorite, sphene,
calcite and epidote). Within the muddy matrix there are silt grains of quartz and feldspar and
numerous ghosts of simple curved and platy vitric shards (commonly about 0.05 mm long),
now devitrified to finely microcrystalline feldspars and quartz (finer than 0.01 mm); finer
components have recrystallized to very fine chlorite and epidote. There are also some specks of
calcite, sparse wisps of black carbonaceous matter and a few fine pyrite grains (some now
oxidized) and aggregates present.

An approximate mineralogical mode, based on a brief count of 100 widely spaced points in thin
section, is:

69%  finely microcrystalline feldspars and quartz

(of devitrification origin)
13% feldspar as silt, sand and finely crystalline grains
10%  quartz as silt, sand and finely crystalline grains

8%  chlorite
<1% epidote
<1% calcite

<1% opaque oxide
<1% carbonaceous matter
<1% pyrite and derived iron oxides
2w

APRIL, 18997



GEOCHEMPET SERVICES, MALENY

2.

Comments and Interpretations :

This sample from 14.85 m in Hole 3A/97 is considered to consist of greywacke, an immature
sedimentary rock generated by erosion, rapid transport and only poor sorting of a mixture of
detritus drawn from a range of acid to intermediate volcanic and tuffaceous sources. Diagenetic
fine devitrification of formerly glassy components, coupled with recrystallization of muddy
components to chlorite and epidote has indurated the rock, rendering it robust and non-porous.
Texturally and compositionally the greywacke has similarities to reworked tuff.

For engineering purposes the rock may be summarised as hard, strong, non-porous, indurated
greywacke with weathering essentially confined to the surfaces of joints. The rock is predicted
to be durable. It is predicted to have potential for mild or slow deleterious alkali-silica
reactivity.

The rock is predicted to be suitable for use for use in sealing aggregate and suitable for use in
the marine environment (presumably as marine armour and/or fill). The presence of weathered
joints might limit the size of available durable boulders for use as armour.

The rock is predicted to be physically quite suitable for use in concrete, but appropriate design
precautions are recommended to take account of its predicted potential for mild or slow
deleterious alkali-silica reactivity in concrete. The perceived potential for reactivity relates to
the presence of an estimated 17% of finely microcrystalline quartz of devitrification origin
(within the silty, vitroclastic matrix and within devitrified lithic fragments of tuff).

Free Silica Content :

The rock carries about 27% of free silica: 10% is plainly identifiable as quartz and an estimated
additional 17% of free silica is present as finely microcrystalline quartz of devitrification origin.

APRIL, 1997



GEOCHEMPET SERVICES, MALENY

Sample Label : Hole 3A/97 37.85m
Identification : Greywacke

Work Requested :  Petrographic report and comment on suitability for use in sealing
aggregate, use in the marine environment and use in concrete

Description :

The sample is a drill core specimen of hard, robust, medium dark grey, unweathered, non-
porous rock, displaying a few coarse sand clasts and fewer pebbles (up to 15 mm) dispersed
through a finer fragmental matrix. One very thin, light grey fracture vein is apparent in the 130
mm length of core.

In thin section the rock displays moderately sorted, angular to rounded lithic and mineral clasts
of sand size and a few small pebbles dispersed through a muddy matrix which displays silt-sized
mineral fragments and devitrified former vitric shards.

The lithic fragments are of varied type, including porphyritic acid volcanic rock and devitrified
welded twff (collectively about 14% of the rock) and intermediate volcanic rock (chloritized
andesite and/or trachyte, amounting to about 4% of the rock). The mineral clasts are
plagioclase (6%), quartz (1%) and sparse grains of opaque oxide and inferred mafic silicates
(now completely altered to various combinations of chlorite, sphene, calcite and epidote).
Within the muddy matrix there are silt grains of quartz and feldspar and numerous ghosts of
simple curved and platy vitric shards (commonly about 0.05 mm long), now devitrified to finely
microcrystalline feldspars and quartz (finer than 0.01 mm); finer components have recrystallized
to very fine chlorite and epidote. There are also some specks of calcite, sparse wisps of black
carbonaceous matter and a few fine pyrite grains and aggregates present. A fracture vein (about
0.1 mm wide) contains calcite and some anisotropic zeolite.

An approximate mineralogical mode, based on a brief count of 100 widely spaced points in thin
section, is: '

72%  finely microcrystalline feldspars and quartz
(of devitrification origin)

10%  feldspar as silt, sand and finely crystalline grains
5%  quartz as silt, sand and finely crystalline grains
10% chlorite

2% epidote

1%  calcite

< 1% opaque oxide

< 1% carbonaceous matter

<1% pyrite

2/...

APRIL, 18987



GEOCHEMPET SERVICES, MALENY

2.

Comments and Interpretations :

This sample from 37.85 m in Hole 3A/97 is considered to consist of greywacke, an immature
sedimentary rock generated by erosion, rapid transport and only poor sorting of a mixture of
detritus drawn from a range of acid to intermediate volcanic and tuffaceous sources. Diagenetic
fine devitrification of formerly glassy components, coupled with recrystallization of muddy
components to chlorite and epidote has indurated the rock, rendering it robust and non-porous.
Texturally and compositionally the greywacke has similarities to reworked tuff.

For engineering purposes the rock may be summarised as unweathered hard, strong, non-
porous, indurated greywacke. The rock is predicted to be durable. It is predicted to have
potential for mild or slow deleterious alkali-silica reactivity.

The rock is predicted to be suitable for use for use in sealing aggregate and suitable for use in
the marine environment (presumably as marine armour and/or fill). The supplied specimen
carries a single zeolitic fracture vein which could be expected to part upon exposure to moisture
changes.

The rock is predicted to be physically quite suitable for use in concrete, but appropriate design
precautions are recommended to take account of its predicted potential for mild or slow
deleterious alkali-silica reactivity in concrete. The perceived potential for reactivity relates to
the presence of an estimated 18% of finely microcrystalline quartz of devitrification origin
(within the silty, vitroclastic matrix and within devitrified lithic fragments of tuff).

Free Silica Content :

The rock carries about 23% of free silica: 5% is plainly identifiable as quartz and an estimated
additional 18% of free silica is present as finely microcrystalline quartz of devitrification origin.

APRIL, 18997



GEOCHEMPET SERVICES, MALENY

Sample Label : Jandra DDH 5a/97 30.4 -30.5 m
Identification : Greywacke
Work Requested :  Petrographic report and comment on suitability for use in sealing

aggregate, use in the marine environment and use in concrete
Description :

The sample is a drill core specimen of hard, robust, medium grey, non-porous, unweathered
rock, displaying several lithic pebbles (ranging up to 10 mm in intermediate diameter) and
numerous smaller rock and mineral fragments dispersed through a finely fragmental matrix.
Both ends of the core are terminated by a joint, thinly coated with pinkish zeolite and specks of

pyrite.

In thin section the rock displays moderately sorted, angular to rounded lithic and mineral clasts
of sand and much less commonly pebble size dispersed abundantly through a muddy matrix
which displays silt-sized mineral fragments and devitrified former vitric shards.

The lithic fragments are of varied type, including porphyritic acid volcanic rock and devitrified
welded tuff (collectively about 13% of the rock) and intermediate volcanic rock (chloritized and
in some cases hematized andesite and/or trachyte, amounting to about 2% of the rock). The
mineral clasts are plagioclase (6%), quartz (3%) and sparse grains of opaque oxide and inferred
mafic silicates (now completely altered to various combinations of chlorite, sphene, calcite and
epidote). Within the muddy matrix there are silt grains of quartz and feldspar and numerous
ghosts of simple curved and platy vitric shards (commonly about 0.05 mm long), now
devitrified to finely microcrystalline feldspars and quartz (finer than 0.01 mm); finer
components have recrystallized to very fine chlorite and epidote. There are also some specks of
calcite, sparse wisps of black carbonaceous matter and a few fine pyrite grains and aggregates
present. A set of quite thin fracture veins (0.01 to 0.1 mm wide and spaced 0.6 to at least 50
mm apart) contains some anisotropic zeolite.

An approximate mineralogical mode, based on a brief count of 100 widely spaced points in thin
section, is:

58%  finely microcrystalline feldspars and quartz

(of devitrification origin)
22%  feldspar as silt, sand and finely crystalline grains
8% quartz as silt, sand and finely crystalline grains

8%  chlorite
2%  epidote
1% calcite
1%  zeolite

<1% opaque oxide
<1% carbonaceous matter
<1% pyrite
21...
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Comments and Interpretations :

This sample from 30.4 to 30.5 m in DDH 5A/97 at the Jandra Quarry is considered to consist of
greywacke, an immature sedimentary rock generated by erosion, rapid transport and only poor
sorting of a mixture of detritus drawn from a range of acid to intermediate volcanic and
tuffaceous sources. Diagenetic fine devitrification of formerly glassy components, coupled with
recrystallization of muddy components to chlorite and epidote has indurated the rock, rendering
it robust and non-porous. Texturally and compositionally the greywacke has similarities to
reworked tuff.

For engineering purposes the rock may be summarised as unweathered, hard, strong, non-
porous, indurated greywacke. It is predicted to be durable. It is predicted to have potential for
mild or slow deleterious alkali-silica reactivity.

The rock is predicted to be suitable for use for use in sealing aggregate.

The rock is predicted to be suitable for use in the marine environment as fill, but the presence of
some zeolite-filled fracture veins may limit the size of durable boulders for use as marine
armour. The zeolitic veins are expected to part upon exposure to moisture changes (marine or
fresh water).

The rock is predicted to be physically quite suitable for use in concrete, but appropriate design
precautions are recommended to take account of its predicted potential for mild or slow
deleterious alkali-silica reactivity in concrete. The perceived potential for reactivity relates to the
presence of an estimated 14 % of finely microcrystalline quartz of devitrification origin (within
the silty, vitroclastic matrix and within devitrified lithic fragments of tuff).

Free Silica Content :

The rock carries about 22 % of free silica: 8% is plainly identifiable as quartz and an estimated
additional 14 % of free silica is present as finely microcrystalline quartz of devitrification origin.
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Sample Label : Jandra DDH 6/97 24.0 - 24.1 m (Base of Quarry)
Identification : Greywacke
Work Requested :  Petrographic report and comment on suitability for use in sealing

aggregate, use in the marine environment and use in concrete
Description :

The sample is a drill core specimen of hard, robust, medium grey, non-porous, unweathered
rock, displaying several lithic pebbles (ranging up to 20 mm in intermediate diameter) and
numerous smaller rock and mineral fragments dispersed through a finely fragmental matrix. The
ends of the 150 mm length of core display thin joint coatings of calcite and a few specks of

pyrite.

In thin section the rock displays moderately sorted, angular to rounded lithic and mineral clasts
of sand and much less commonly pebble size dispersed abundantly through a muddy matrix
which displays silt-sized mineral fragments and devitrified former vitric shards.

The lithic fragments are of varied type, including porphyritic acid volcanic rock and devitrified
welded wff (collectively about 14 % of the rock) and intermediate volcanic rock (chloritized and
in some cases hematized andesite and/or trachyte, amounting to about 5% of the rock). The
mineral clasts are plagioclase (6%), quartz (5%) and sparse grains of opaque oxide and inferred
mafic silicates (now completely altered to various combinations of chlorite, sphene, calcite and
epidote). Within the muddy matrix there are silt grains of quartz and feldspar and numerous
ghosts of simple curved and platy vitric shards (commonly about 0.05 mm long), now
devitrified to finely microcrystalline feldspars and quartz (finer than 0.01 mm); finer
components have recrystallized to very fine chlorite and epidote. There are also some specks of
calcite, sparse wisps of black carbonaceous matter and a few pyrite grains present. Calcite also
forms a few vein thin, tight fracture veins.

An approximate mineralogical mode, based on a brief count of 100 widely spaced points in thin
section, is:

62%  finely microcrystalline feldspars and quartz

(of devitrification origin)
14%  feldspar as silt, sand and finely crystalline grains
8%  quartz as silt, sand and finely crystalline grains

9%  chlorite
4%  epidote
3% calcite

<1% opaque oxide
< 1% carbonaceous matter
<1% pyrite
D
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Comments and Interpretations :

This sample from 24.0 to 24.1 m in DDH 6/97 at the Jandra Quarry is considered to consist of
greywacke, an immature sedimentary rock generated by erosion, rapid transport and only poor
sorting of a mixture of detritus drawn from a range of acid to intermediate volcanic and
tuffaceous sources. Diagenetic fine devitrification of formerly glassy components, coupled with
recrystallization of muddy components to chlorite and epidote has indurated the rock, rendering
it robust and non-porous. Texturally and compositionally the greywacke has similarities to
reworked tuff.

For engineering purposes the rock may be summarised as unweathered, hard, strong, non-
porous, indurated greywacke. It is predicted to be durable. It is predicted to have potential for
mild or slow deleterious alkali-silica reactivity.

The rock is predicted to be suitable for use for use in sealing aggregate and suitable for use in
the marine environment (presumably as marine armour and/or fill).

The rock is predicted to be physically quite suitable for use in concrete, but appropriate design
precautions are recommended to take account of its predicted potential for mild or slow
deleterious alkali-silica reactivity in concrete. The perceived potential for reactivity relates to the
presence of an estimated 15% of finely microcrystalline quartz of devitrification origin (within
the silty, vitroclastic matrix and within devitrified lithic fragments of tuff).

Free Silica Content :

The rock carries about 23 % of free silica: 8% is plainly identifiable as quartz and an estimated
additional 15 % of free silica is present as finely microcrystalline quartz of devitrification origin.

APRIL, 1997
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APPENDIX 3

Diamond Drill Logs and Photographs



JANDRA QUARRY EXTENTION
DIAMOND DRILLING KEY

Highly to Moderately Weathered Greywacke

Slightly Weathered Greywacke

Fresh Greywacke

Overlying Meta-Sediments N\
Abbreviations
C.W. = completely weathered

H.W. = highly weathered
M.W.= moderately weathered
S.W, = slightly weathered
g.m. = groundmass

jat = joint

mnr = minor
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_l;-ru.j.u:l Tandra Quarry - Quarry extension

Drilling Company: Groundiest | Page No: |

Locality:

Jandra Quarry near Tarce

Logged: lan Stenhouse

Hole No: DDH 1/97

Co-ordinates 248,708 E, 1,452,646 N Datum: AHD Core Size: NQ,
Bearing: 140° RL Collar: 99.3 metres Commenced: 22.2.97
| Inclination: 45° RL Bottom: 78.1 metres Completed: 25, 2.97
5 _ Depth: 30.0 metres Drilled near overburden stockpile.
% Core Depth Drill | Weath- Structure | Symbol Geological
_Recovery (m) Time ering Description
0 0 to 6.0 Greywacke
HW. | Core loss - rock rollering.
] Highly weathered, highly
A jointed.
— .| 2
) 13 HW.
EIEN 4
5 MW,
6 | 6.0 to 12.0 Greywacke: Highly
MW. | 6.4-6.5core loss | to moderately weathered, grey
7 1 grey brown. Limonite on joint
1 planes.
8 | Highly weathered zones:
6.0 to 6.4 (rubble), 8.7 to 9.0,
9 1911095,96-104and11.3
MW, to11.8
10
Main body of core seems rather
11 | disrupted. Quartz veins along
{ previous joints in rock.
12 12.0 to 23.8 Greywacke
Slightly weathered light grey
13 SwW Between 6 to 8 joints per greywacke from 12.0 m.
metre from 12 to 17 metres [ 1 Limonite along joint places.
14 Minor foliation 15.2 - 15.6 m.
Sub-vertical joint 16.8 to Minor granitic lithic inclusions
15 17.6 metres.
16
17
SW :
18 18.0t019.5,8t0 12 j/m i Limonite on joint planes. Light
grey, very hard, very strong.
19 i Aggregate quality, Calcite
19.5-22.8,610 10 j/m i along joint planes.
20
21
SW
22
22.8-233,61010j/m 2
23 MW | 23.3 to 23.8, moderately
1 weathcred, moderately strong.
24 23.8 to 30.0 Greywacke, [resh,
Foliated zone from 24.5 to light grey, very hard, very
25 25.7 metres, moderate strong. Granitic lithic
Fresh strength, jointing paralle] to frapments near base of hole.
26 core axis.




Project: Jandra Quarry - Quarry extension Hole Number: DDH 1/97 Page No: 2
Drill | Weath- Structure Symbol Geological
Time ering Description
23.8 to 30.0 Greywacke, fresh,
Fresh light grey, very hard, very
Joints per metre, 8 to 10. strong.
Granitic lithic fragments near
Base of hole.
Fresh
End of hole at 30.0 metres.
Box Length
Box 1 6 to 12 metres
Box 2 | 12to 18 metres
Box 3 18 to 24 metres
Box 4 | 24 to 30 metres

FILEAISUANDRA\DDH-1-97.DOC
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