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13.1 INTRODUCTION

This chapter provides guidelines for the development of Lots 21, 22 & 23 DP 845986, Lot 1
DP 103630, Lot 251 DP 606348, Lots 1, 2 & 3 DP 608084, and Lot 7300 DP 1143010 off
Vincent Street, Cessnock known as the "Cessnock Civic Precinct”.

The subject land is located immediately south of the Cessnhock City Centre and is
approximately 61.6 hectares in size. The site is bounded by an Energy Australia substation
and low scale commercial uses to the north, residential housing to the east, Crown and
privately owned land to the south and residential land to the west. Black Creek traverses
the site in a north and north-westerly direction.

Much of the site has been highly modified as a result of past underground and open cut
mining activities associated with the Aberdare Extended Colliery, which operated up until
1965. The past mining activities have left a legacy of potential mine subsidence issues in
parts of the site.

Proposed land uses on the site will include bulky goods, commercial and service business
land along Vincent Street and in the centre of the site; environmental conservation lands to
the south and the retention of the rural zoning on the remainder of the site until further
detailed investigations are undertaken.

OBJECTIVES
The principal objectives of this Chapter are:

(@) To provide for a range of bulky goods, commercial and service business
developments that support the higher order function of the adjacent Cessnock City
Centre.

(b) To achieve high quality development which has regard to the visual prominence of
the land through the use of appropriate architectural elements, quality materials and
finishes.

(© To provide guidelines which protect the amenity of the adjacent residential
properties through appropriate building setbacks, built form and landscaping.

(d) To protect and enhance native vegetation within the E2 Environmental Conservation
zone and riparian area of Black Creek.

(e) To provide guidelines which detail the methods in which mine subsidence, flooding
and drainage issues are to be managed on the site.

) To establish appropriate pedestrian and vehicular access to and within the site.
13.1.1 Application

This Plan is called Cessnock Civic and forms part of the Cessnock City Wide Development
Control Plan 2010. The Plan consists of the written statement and plans referred to in the

document.

Figure 1 details the land to which the Plan applies (shown edged heavy black) and the land
use zones applying to the site.
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Figure 1 — Site and Zoning Plan
This Plan (chapter) was adopted by Council on 21 March 2012.
13.1.2 Purpose of the Plan

The purpose of the Plan is to give detailed guidance for development within the area. It
provides more detailed provisions than those contained in the Cessnock Local
Environmental Plan (LEP) 2011 and more locally specific provisions than the Cessnock
Development Control Plan 2010.

Council will take into account the provisions of this Plan in determining development
applications. Council may consent to an application which departs from the provisions.
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Where applications seek to depart from the provisions of this Plan, they should be
accompanied by a written justification.

13.1.3 Relationship with other Plans

Where there is any inconsistency between this Plan and any environmental planning
instrument, the provisions of the environmental planning instrument prevail. An
environmental planning instrument includes a State Environmental Planning Policy (SEPP),
a Regional Environmental Plan (REP) and a Local Environmental Plan (LEP).

This chapter should be read in conjunction with all chapters and sections of the Cessnock
Development Control Plan 2010 and any other relevant Council policies. A number of other
chapters are applicable to the site (e.g. parking and access and industrial development) and
in some instances the provisions of those chapters are supplemented by additional
guidelines in this locality specific chapter.

13.1.4 Cessnock City Wide Settlement Strategy

The subject site was included within the City Wide Settlement Strategy 2010 (CWSS) as
land supporting the regional centre (i.e. Cessnock City Centre).

Cessnock Civic is identified in the CWSS as being ideally located in proximity to the
Cessnock commercial precinct, to complement existing retailing activity through the
development of bulky goods retailing. The B7 Business Park zone will also provide for
limited commercial opportunities and light industry support.

13.2 PLANNING CONSIDERATIONS

o 13.2.1 Detailed Development Considerations relating to the management of mine
subsidence, flooding and drainage, and traffic, which have required extensive
investigation and reporting.

o 13.2.2 General Development Considerations which address broader planning
issues relating to subdivision layouts and staging, residential amenity issues, built
form, bushfire and environmental management.

13.2.1 General Development Considerations
A LEP and Preferred Subdivision Plan

The zoning plan and the preferred indicative subdivision plan are provided in Figure 1 and
Figure 2 respectively.

The land is affected by a number of land use zones. The zones are as follows:

° Zone B7 Business Park

o RU2 Rural Landscape (shown in the figure below under its former zoning of 1(a)
Rural “A” Zone under the Cessnock Local Environmental Plan 1989)

° Zone E2 Environmental Conservation.

Any development proposed within the land must have regard for the requirements of the
zone pursuant to Cessnock Local Environmental Plan 2011.

CESSNOCK DEVELOPMENT CONTROL PLAN 5
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Figure 2 — Indicative subdivision Layout and Staging Plan
B Subdivision Pattern and Development Staging

Figure 2 shows an indicative plan of subdivision of the land. The land is divided into areas
which may be developed separately as part of the staging of the development. The RU2
Rural Landscape zoned land located between the two areas of B7 zoned land may be
deemed suitable for development subject to further geotechnical investigations.
Accordingly, the final road layout should make provision for road access to that land.
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C Subdivision of Land
Planning Principles
(a) To ensure that B7 Business Park, E2 Environmental Protection and RU2 Rural

Landscape zoned land develop in an integrated manner.

(b) To ensure that land that is considered unsuitable for development due to mine
subsidence is identified and a Management Plan ensures public safety.

(©) To ensure that subdivision is in accordance with the land capability of the site and
that development minimises soil erosion and impact on natural systems.

(d) To ensure the native vegetation of the site is not adversely affected by the
development.

(e) To ensure that vehicular linkages and roads are designed and constructed to a
standard appropriate for the development proposed, and in accordance with
Council’'s Engineering Requirements for Development.

)] To ensure that adequate provision is made for pedestrian/cycle links.

(9) To ensure that adequate open space is provided in accordance with Council’'s
requirements.

13.2.2 Detailed Development Considerations
A Flooding and Drainage

A comprehensive flooding drainage report (Cessnock Civic Flood Study for Rezoning GCA
Engineering Solutions February 2011) is attached as Annexure A. The main
recommendations of the report are reproduced in this chapter.

The site is located within the Black Creek catchment, upstream of the township of
Cessnock, and is affected by flooding. The flood levels vary within the site.

The Flood Study explored a potential site earthworks (filling) solution to provide flood
protection to the development areas. Through hydraulic modelling of the potential solution it
was predicted that:

o The extent of suggested filling is highly unlikely to have an adverse impact on flood
levels upstream of the proposed development site during the 1% AEP event
(Patterson Britton 2010, confirmed by GCA 2011).

CESSNOCK DEVELOPMENT CONTROL PLAN 7
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Principles

o The quality of water within downstream creeks, rivers and other natural and man-
made water features should be maintained or improved.

o Development is to be in general accordance with the principles of the NSW
Floodplain Development Manual (NSW Government Department of Infrastructure
Planning and Natural Resources, 2005).

o Flooding of properties upstream or downstream of the site is not to be adversely
affected by the development of the Cessnock Civic site.

DEVELOPMENT CONTROLS
Stormwater

o Development consent will not be granted for the subdivision of land unless a
stormwater management plan has been prepared to the satisfaction of Council. The
stormwater management plan shall include, but is not limited to, water quality
treatment measures to protect the quality of downstream receiving waters. These
measures may be provided at a subdivision level, allotment level, or a combination.
The stormwater management strategy shall clearly outline the requirements for any
allotment controls that will be required in any development application, including
individual buildings.

o Stormwater detention structures may not be necessary at a subdivision or individual
site level or building. If detention is not necessary, stormwater may be able to be
discharged directly into Black Creek or associated drainage lines after passing
through a water quality treatment device (or devices).

o The design of stormwater management systems is to be undertaken in accordance
with Cessnock City Council’s engineering requirements for development, unless
otherwise varied by the content of this DCP.

o Design storms and flow rates shall be determined using the procedure in the current
version of Australian Rainfall and Runoff.

o An underground piped drainage system is to be constructed within the road
alignments to provide sufficient depth for lots to drain and shall be designed to
convey the flow rate from the design 10 year Average Recurrence Interval (ARI)
event.

° Additional piped drainage features (e.g. inter-allotment drainage lines) are
permissible for areas other than roads within the development, where required and
appropriate.

° The combination of the pipe drainage network and water within the road reserve is to
convey the 100 year ARI event. The depth velocity product of surface water for the
100 year ARI event within the road reserve is to be less than 0.4m?/s unless special
safety features are provided.

o Cross drainage (culverts and bridges) shall be designed to convey the design critical
100 year ARI storm event. The design of subdivision earthworks levels shall
consider the potential increase in flood water as a result of the cross drainage
structures, including an appropriate allowance for blockage. Concessions may be
granted for larger culvert diameters, open span bridges or where additional features
(i.e. trash racks) are installed to reduce the likelihood and magnitude of blockage.

CESSNOCK DEVELOPMENT CONTROL PLAN 8
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o Any drainage easements and reserves within the site shall be constructed and
dedicated to Council (at no cost) at the subdivision stage or prior to occupation.

o Alternative methods and criteria for design of stormwater systems (for example,
continuous simulation using rainfall data) may be proposed and considered on merit.

Flooding

o Finished ground levels within the Zone B7 Business Park are to be designed so that
all lots less than 5000m? in area have at least 80% of the lot area at or above the
design 1% AEP flood level. Lots greater than 5000m? in area are to have at least
50% of the lot area at, or above, the design 1% AEP flood level.

All buildings shall have finished floor levels above the 1% AEP flood level, within the
B7 Business Park zone

o There is no specified minimum surface level within asset protection zones, land to
be dedicated to Council as drainage reserve, or other non-developable areas of the
site.

Earthworks levels are to be designed with consideration to evacuation and egress
during an extreme flood event. All parts of the access route shall be of ‘all weather’
type construction (i.e. bitumen seal, segmental paving, or concrete).

o Development consent will not be granted for the subdivision of land unless a flood
assessment report has been prepared to the satisfaction of Council that determined
the measures prescribed in this DCP will be achieved by the development. In
addition the Development Application flood assessment report should:

o] Clearly identify the finished floor level requirements for buildings on each lot,
to assist Council with the assessment of development applications.

o] Demonstrate that the proposed extent of filling will not have an adverse
impact on flooding within properties around the site up to and including the
1% AEP event.

o Take into account earthworks for the entire site.
B Mine Subsidence Zone

Detailed technical reports have been completed by Parsons Brinckerhoff (PB) to address
the mine subsidence issues on the site. These reports comprise:

> Zone A Mine Subsidence Investigation — Factual Report

> Zone A Mine Subsidence Investigation — Interpretive Report

These reports identify the areas of the site which are generally suitable for buildings, and
the constraints to development which may apply to specific locations. Certain areas within
the Zone B7 Business Park area either require specific building and foundation
arrangements (e.g. piling) or are suitable for hardstand only. Development proponents
should seek to confirm the suitability of a site or parts of a site for the development
proposed.

Other areas of the site that have not been fully investigated, or have been identified as
having significant subsidence concerns, were identified and are retained as zone RU2 Rural
Landscape or zoned E2 Environmental Conservation under the LEP. The rural zoned land
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may have development potential when further investigated, but this must not occur if the
Mine Subsidence Board raises an objection with development on that land.

Note: the Cessnock Civic site is not within a Mine Subsidence District.
Principles

o No development shall be undertaken contrary to the Parsons Brinkerhoff (PB)
“Cessnock Civic Centre, Zone A Mine subsidence Investigation - Investigative
Report (January 2010)".

o Long term monitoring and site management will be undertaken in accordance with
the GCA Engineering Solutions “Cessnhock Civic, Plan of Management for Mine
subsidence (June 2011)".

o The overall site is managed to deal with the risks associated with mine subsidence
for the areas with which the Mine Subsidence Board either objects or disagrees with
development.

o Repair of any surface subsidence event must be undertaken to a standard which
ensures public safety.
DEVELOPMENT CONTROLS

Mine Subsidence / Geotechnical Constraints

o Development on the site must be carried out in accordance with the conclusions of
the PB “Cessnock Civic Centre, Zone A Mine Subsidence Investigation — Interpretive
Report”, and attention is particularly drawn to Figure 11 Revision C of the report and
what building conditions will apply. Figure 11 is reprinted at Figure 3 to this DCP.

o Development applications must demonstrate that the proposed development
is consistent with the PB Interpretive Report and that the potential for mine
subsidence affecting the development is minimised to the satisfaction of the
consent authority.

In summary:-
> Area A (1) - buildings designed to span 5m potholes.

> Area A (2) - buildings shall be piled below the existing workings.

> Area A (3) - no building construction, parking and hardstand areas only.

> Area B - no development, as the area is yet to be investigated.

> Area C - no development, as the area is yet to be investigated.

> Area D - no development, as the area is yet to be investigated.

> Area E (1) - backfilled open cut, excavation and re-compaction or provision of
an engineered bridging layer.

> Area E (2) - buildings shall be piled below the existing workings.

> Area E (3) - no development.

> Area F - not undermined, standard slab construction, it is noted the old drifts
in this location shall be dug out prior to development occurring over them.

> Area G - not undermined, standard slab construction.

> Area H - no development as the area is yet to be investigated.

CESSNOCK DEVELOPMENT CONTROL PLAN 10
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Figure 3—PB Figure 11 Rev C Cessnock Civic Interpretive Report
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The Mine Subsidence Board (MSB) did not object to development on the site subject to it
being carried out strictly in accordance with the recommendations of the PB Report. The
MSB Correspondence is attached as Annexure B.

For the purpose of development on the site, a simplified plan (Building Conditions in
Residential and Commercial Project No. 10104L Drawing No. L06 Revision 11 attached as
Figure 4) has been prepared which details the likely building construction requirements for
parts of the site as follows:

o Land marked with small hatches on this plan show the area where buildings are
suitable for construction following excavation and re-compaction to a depth of 3m to
provide a bridging layer over uncompacted fill. A report is required to be submitted
to Council stating that this has been achieved and is required prior to the issue of the
subdivision certificate for this land.

o Building conditions apply to the land shown with large hatches. The conditions
require that foundations must be piled below existing depth of backfilled open cut or
underground mine workings.

o The land marked with crosses requires slab construction to span pothole.

o The land marked with diagonal solid and dashed lines requires foundations to be
piled below existing workings.

o Only hardstand or parking areas are permitted on the area marked with small circles.

A Plan of Management for Mine Subsidence prepared by GCA Engineering Solutions (16
June 2011) contains a strategy to deal with risks associated with mine subsidence areas.
The Plan of Management for Mine Subsidence is attached as Annexure C.

Consent shall not be granted for development on the land unless the consent
authority is satisfied that the Plan of Management for Mine Subsidence will be
implemented in perpetuity. The landowner has proposed a Voluntary Planning
Agreement to achieve this objective.

The site is to be managed in accordance with the recommendations of this “Plan of
Management for Mine Subsidence”. This includes, but is not limited to:

> Construction of a man proof fence to prevent public access.

> Restricting site access to three main locations at which point locked gates will be
established.

> Providing routine surface inspections of the site and compliance with the detailed

flow chart provided in the Plan of Management, should a subsidence event occur.

CESSNOCK DEVELOPMENT CONTROL PLAN 12
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Figure 4 — Building Conditions Plan — GCA

C Traffic Management

A detailed Traffic Impact Assessment was undertaken by Insite Engineering Services Pty
Ltd (February 2011). The proposed staging for the development is shown on Figure 2.

The main transport access routes to the site will be via Darwin Street and Wollombi Road or
Aberdare Road, Snape Street and Vincent Street.

The following (but not limited to) should be provided in response to the anticipated demand
generated by development on the site:

1. A roundabout or traffic signals be constructed at the Darwin Street / South
Avenue / Snape Street intersection prior to construction of Stage 2 of the
development; and

2. The upgrading of the traffic signals at Aberdare Road / Vincent Street to
provide additional approach and departure lanes, to occur prior to
construction of Stage 3 of the development.

3. Upgrading of Vincent Street along the frontage of the development, and the
alignment of Vincent Street immediately north of the site, consistent with
Council’'s Engineering Requirements for Development.

4. Provision of pedestrian and cycle links to the existing pedestrian and cycle
networks in Vincent Street.

These external works will be required as part of the development consent requirements
relating to the Business Park.

CESSNOCK DEVELOPMENT CONTROL PLAN 13
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13.2.3 Specific Controls

A Traffic/Road Pattern, Cycleways and Linkages

Proposals for subdivision should be prepared having regard to the following design
guidelines:

(@) The road pattern shall be developed generally in accordance with Figure 4, but the
layout is indicative only and may be varied in the course of detailed subdivision
planning.

(b) Provision should be made for possible road access to the central RU2 Rural
Landscape zoned land because this land may be deemed suitable for development
after further geotechnical investigation.

(© Suitable legal access is to be provided to all land.

(d) All road and drainage works within the site are to be designed and constructed to a
standard appropriate for the proposed development and in accordance with
Council’'s Engineering Requirements for Development.

(e) Subdivision layouts shall take into account any cycleway and/or linkages plan
adopted by Council.

)] The traffic/road pattern shall take into consideration the Traffic Impact Assessment
Prepared by Insite July 2010.

All costs associated with the construction of roads within the site are to be borne by the
developer.

B Vegetation Management and Landscaping Plan

A Landscape Plan must be lodged for the approval of Council as part of the subdivision of
each stage.

The Landscape Plan must enhance the visual amenity of Vincent Street by addressing
public spaces and streets.

The Landscape Plan should maximise the planting of locally occurring native plant species.
Consent for the subdivision of the land should not occur until a Vegetation Management

Plan for the E2 Environmental Conservation Zone has been lodged to the satisfaction of
Council. The Vegetation Management Plan is to specify:

o All proposed areas of Kurri Sand Swamp Woodland (KSSW) to be retained and
connections to proximate areas of similar habitat to be reasonably maintained on
site.

o Controls to protect the KSSW, creek line and any other areas conserved are

implemented, including fencing, sediment control devices and appropriate signage.

o Existing trees are to be retained where possible; consideration should be given to
locating open space where it results in the retention of groups of existing trees.

o Existing mature and hollow habitat trees should be identified on a plan and should
be retained wherever possible.
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o Where a habitat tree needs to be removed, a clearing protocol for their removal is to
be prepared and included in the Vegetation Management Plan.

C Fencing

The developer must provide man proof fencing as shown on the plan prepared by GCA and
attached to the Plan of Management for Mine Subsidence prepared by GCA Engineering
Solutions 2011 (Annexure B). This fence shall be installed in the manner detailed in the
Plan of Management. The fencing is to have provision to the movement of native fauna
across the fence line along the southern boundary of the subject land.

CESSNOCK DEVELOPMENT CONTROL PLAN 15
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13.2.4 Area Specific Requirements

A Business Park Zone
INTRODUCTION

Application

This part of the DCP applies to all land to which this DCP applies that is zoned, or
developed for Zone B7 Business Park purposes.

Vincent Street Precinct (Stage 1)

Site layout and building design will be carefully controlled via the implementation of
appropriate building setbacks and the stipulation of building facade and landscaping
treatments. This area is an extension of Vincent Street leading to sporting facilities and is
an arterial road.

Central Precinct (Stage 2 and 3)

The Precinct will be developed in two (2) stages. The future internal road layout will provide
access to all parts of the precinct via Darwin Street (from South Street).

Purpose

To provide more detailed guidelines than those contained in the Cessnock LEP 2011.

Aims and Objectives

The aims and objectives of the B7 Business Park Zone are to:

(a) To provide for a range of bulky goods, commercial and service business
developments that support the higher order function of the adjacent Cessnock CBD.

(b) To achieve high quality integrated development which has regard to the visual
prominence of the land through the use of appropriate architectural elements, quality
materials and finishes.

(© To establish appropriate pedestrian and vehicular access to and within the site.

(d) To provide guidelines which detail the methods in which flooding and drainage
issues are to be appropriately managed.

(e) To protect the amenity of the adjacent residential properties through building
setbacks, building design and landscaping.

CESSNOCK DEVELOPMENT CONTROL PLAN 16
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GUIDELINES FOR DEVELOPMENT

Landscaping

Principles

To improve the visual quality and amenity of business park development through
implementing effective low maintenance landscaping.

To protect the amenity of residents and premises located on Vincent Street.

Controls

Those areas of the site to be landscaped include:

a)

The landscaped front setback area to be a minimum depth of:
i) Three (3) metres on the internal subdivision roads.

1)) Six (6) metres for lots on Vincent Street.

The side and rear setbacks if visible from a public place;

Large vehicular parking areas should be landscaped to provide shade and soften the
visual impact of parking facilities.

Landscaping of the front boundary should be of a high level with dense landscaping
provided within the front setback area.

Landscape design and plant selection should ensure low maintenance requirements
and low water demand.

Building Design

Principles

To provide buildings which are both functional and attractive in the context of their local
environment.

Controls

Offices, showrooms and customer services areas:

Are located towards the front of the development.
Are of a higher architectural standard

Present an attractive facade to the street.

Business Park Buildings fronting Vincent Street

Principles

Streetscape appearance and the management of potential interface amenity issues with
adjoining residential properties is a high priority for the proposed commercial buildings
fronting Vincent Street.

CESSNOCK DEVELOPMENT CONTROL PLAN 17
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Controls

For buildings fronting Vincent Street, the following requirements apply:

o Buildings located at the front of the development should have a high architectural
design standard.

o All buildings (other than the roof) are to be constructed of non reflective materials.

o All noise emitting services, such as air conditioning equipment, pumps and
ventilation fans should not be located at the front of the building.

o Waste bins shall not be located at the front of the building.

o Security fencing (if required) shall be erected along the building line rather than
along the street frontage and screened by landscaping.

o Front property line fencing shall have no solid walls higher than 1.2 metres.

o Lighting shall be on site only and shall not cause glare or excessive light spillage on

neighbouring sites.

o Access points to Vincent Street are to be minimised and located so as to minimise
adverse impacts on residences.

Building Setbacks

Existing residence — 261 Vincent Street Cessnock

o A minimum building setback of 10 metres will be provided to the side boundaries of
the existing residence at No. 261 Vincent Street Cessnock.

o This setback will be extensively landscaped and no structures or noise emitting
sources shall be permitted within the setback.

Outside Storage and Work Areas

a) External storage and work areas are to be located behind the building and screened
from public view by means of fencing.

b) Product display may be located in front of the building.

Security Fencing

Security fencing should be preferably located within or behind the front landscaped area.
Drainage

Principles

1. To ensure adequate drainage facilities are provided within the site to collect and
carry stormwater to external drainage systems.

2. To prevent the hazard of flooding and diversion or concentration of water onto
adjoining properties or public areas.

3. To ensure that the public drainage systems can adequately accept additional runoff
generated by developments.

CESSNOCK DEVELOPMENT CONTROL PLAN 18
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Controls

a)

b)

Stormwater run-off from roofs and paved areas is to be collected on site and
disposed of to the street drainage system, drainage easement, natural drainage
course or infiltration trench, or other means as determined by Council (see Council’s
Engineering Requirements for Development).

Earthworks levels within the B7 Business Park are to be designed so that all lots
less than 5000m? in area have at least 80% of the lot area at or above the design
1% AEP flood level. Lots greater than 5000m? in area are to have at least 50% of
the lot area at or above the design 1% AEP flood level.

Construction of buildings on each lot within the B7 Business Park zone shall be
undertaken so that all buildings have finished floor levels above the 1% AEP flood
level.

Lighting Design

Lighting shall be on site only and shall not cause glare or excessive light spillage on
neighbouring sites.

Signage

All signage within the Business Park Zone shall comply with Council’s requirements.
Signage shall be complementary in scale and form with the built environment and the
streetscape as a whole.

Signs shall not be illuminated or flashing.

CESSNOCK DEVELOPMENT CONTROL PLAN 19
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B Rural Zone

GUIDELINES FOR DEVELOPMENT
INTRODUCTION

Application

This part of the DCP applies to all land to which this DCP applies that is zoned RU2 Rural
Landscape.

Subject to further geotechnical investigation, opportunities may exist for some adjoining
uses to expand into limited areas of this precinct in the future. The existing vegetation in
this precinct is akin to landscaped parkland and future businesses within the surrounding
precinct may see the residual lands as offering an attractive setting.

The existing miners’ cottages are located within the precinct and adaptive re-use of these
buildings is encouraged in accordance with Clause 5.10 (10) of the Cessnock Local
Environmental Plan 2011. The woodland vegetation will act as a semi natural backdrop for
the miners’ cottages.

Purpose

To ensure sound development of the rural zoned areas of the Precinct.

Controls

o The RU2 Rural Landscape zone applies to the central part of the site which may
have potential for future addition to the Business Park. For this to occur, extensive
geotechnical testing equivalent to that undertaken is required.

o The role of the existing vegetation should be assessed as part of any development
application.
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C Environmental Conservation Zone

This part of the DCP applies to all land to which this DCP applies that is zoned Zone E2
Environmental Conservation.

The zoning plan provides opportunities for landscaping, the rehabilitation of vegetation and
the provision of buffers along a rehabilitated Black Creek. Landscaped buffers will be
managed to improve the amenity of the site and improve the environmental outcomes.
Significant habitat and established trees will be maintained across the site wherever
possible. Access is likely to be restricted to this area for safety and security of adjoining
uses.

Purpose

To manage and protect the proposed conservation area in perpetuity.
Controls

The ongoing management of the conservation area should be guided by a Vegetation
Management Plan (VMP). The VMP shall be submitted in conjunction with any
development application for the development of the site.

The VMP shall include details of revegetation, restoration and weed control effort including
the riparian corridors. Areas affected by degradation, erosion and/or rubbish dumping
should also be rehabilitated subject to any conditions imposed by the consent authority.

Fencing shall be installed surrounding the conservation area to prevent public access,
rubbish dumping and use by recreational vehicles.

All asset protection zones and stormwater retention basins are to be located outside the E2
Environmental Conservation Area.

Fencing along the southern boundary of the site will make provision for native fauna
movement across the site boundary

13.2.5 Possible Future Development

Land zoned RU2 Rural Landscape cannot be rezoned at this time primarily because the
geological conditions in this zone have not been fully investigated. However, subject to
further geotechnical investigation, future opportunities may exist for adjacent zones to be
extended into limited areas of this land.

Land on the western boundary of the site has been identified as having residential potential
but is unable to be rezoned and developed due to rehabilitation activities of Austar Coal
located to the south. These activities relate primarily to the Aberdare Emplacement Area
(AEA) which is located only a short distance from the Cessnock Civic Precinct. The AEA is
a former open cut mine void used for the emplacement of washery reject material and
subsequent progressive rehabilitation is underway in accordance with relevant approvals
issued over the land. A major reason why the rezoning of this land has not occurred at this
time due to the potential incompatibility of the rehabilitation works and residential
development within the Cessnock Civic Precinct.
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The Mine Operations Plan provides for the progressive rehabilitation of the adjoining land
(which is now underway) in a westerly direction away from the Cessnock Civic Precinct.

In summary two areas may be considered for rezoning in the future:

1. Certain land zoned RU2 Rural Landscape to Zone B7 Business Park land, after the
geological conditions have been investigated and no objection is received from the
Mine Subsidence Board.

2. Certain land on the western boundary of the site zoned RU2 Rural Landscape to a
residential zone, when it can be demonstrated that the rehabilitation works to the
south have progressed to a point where potential issues of incompatibility are no
longer a consideration
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Annexure A

GCA Flooding and Drainage Report 21 September 2011
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PROJECT NUMBER: 10104 FiguraAirC e : :
DATE: 22.09.11

> > i

200 0 500 1000m
SCALE 1:25,000 (43)

Legend

{r- ) DRAINS Subcatchment

T —

DRAINS Model "Link"

Black Creek DRAINS Model Catchment Plan

Figure A1l

CESSNOCK DEVELOPMENT CONTROL PLAN 62



Part E — Specific Areas
Chapter 13: Cessnock Civic

CESSNOCK DEVELOPMENT CONTROL PLAN

63



79

NV1d TO41LNOD LNINdOTIAIA ¥OONSS3IO

2IAID Yo0ussa) :£T Jardeyd
sealy Ji10ads — 3 ued



59

NV1d TO41LNOD LNINdOTIAIA ¥OONSS3IO

2IAID Yo0ussa) :£T Jardeyd
sealy Ji10ads — 3 ued



99

NV1d TO41LNOD LNINdOTIAIA ¥OONSS3IO

2IAID Yo0ussa) :£T Jardeyd
sealy Ji10ads — 3 ued



L9

NV1d TO41LNOD LNINdOTIAIA ¥OONSS3IO

2IAID Yo0ussa) :£T Jardeyd
sealy Ji10ads — 3 ued



89

NV1d TO41LNOD LNINdOTIAIA ¥OONSS3IO

2IAID Yo0ussa) :£T Jardeyd
sealy Ji10ads — 3 ued



69

NV1d TO41LNOD LNINdOTIAIA ¥OONSS3IO

2IAID Yo0ussa) :£T Jardeyd
sealy Ji10ads — 3 ued



0L

NV1d TO41LNOD LNINdOTIAIA ¥OONSS3IO

2IAID Yo0ussa) :£T Jardeyd
sealy Ji10ads — 3 ued



TL

NV1d TO41LNOD LNINdOTIAIA ¥OONSS3IO

2IAID Yo0ussa) :£T Jardeyd
sealy Ji10ads — 3 ued



cL

NV1d TO41LNOD LNINdOTIAIA ¥OONSS3IO

2IAID Yo0ussa) :£T Jardeyd
sealy Ji10ads — 3 ued



Part E — Specific Areas
Chapter 13: Cessnock Civic

CESSNOCK DEVELOPMENT CONTROL PLAN

73



Part E — Specific Areas
Chapter 13: Cessnock Civic

CESSNOCK DEVELOPMENT CONTROL PLAN

74



Part E — Specific Areas
Chapter 13: Cessnock Civic

CESSNOCK DEVELOPMENT CONTROL PLAN

75



Part E — Specific Areas
Chapter 13: Cessnock Civic

CESSNOCK DEVELOPMENT CONTROL PLAN

76



Part E — Specific Areas
Chapter 13: Cessnock Civic

CESSNOCK DEVELOPMENT CONTROL PLAN

7



Part E — Specific Areas
Chapter 13: Cessnock Civic

CESSNOCK DEVELOPMENT CONTROL PLAN

78



Part E — Specific Areas
Chapter 13: Cessnock Civic

CESSNOCK DEVELOPMENT CONTROL PLAN

79



Part E — Specific Areas
Chapter 13: Cessnock Civic

Annexure B

MSB Correspondence 25 March 2010
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Annexure C

GCA Plan of Management for Mine Subsidence
22 September 2011
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Cessnock Civic Centre, Zone A Mine Subsidence Investigation - Interpretive Report

Introduction

Parsons Brinckerhoff (PB) was commissioned by the Hunter Land/Regional Land joint
venture to undertake a geotechnical investigation for Zone A of the proposed Cessnock Civic
Centre development at Vincent Street, Cessnock. Zone A was delineated in the PB Mine
Subsidence Hazard Risk Assessment report (Parsons Brinckerhoff Pty Ltd, 2009) and was
considered to have a consistent mine working layout that was stable long-term.

The objectives and scope of this investigation were developed with reference to this report
and discussions and correspondence with the NSW Mine Subsidence Board (MSB). The
objectives of this investigation were: .

s Confirm the stability of Zone A.

» Determine the boundary of Zone A with allowance for appropriate buffers.

= Consider impacts of past (including the June 2007 flooding) and future flooding and
comment on the cause of observed cracking between Zone A and Zone C.

= Review/revise the pillar stability calculations based on the measured coal strength and
including a sensitivity analysis for varying input (mining) parameters and consideration
of the impact of subsidence on adjoining land.

The scope of the geotechnical investigation comprised:

= Drilling four cored boreholes and 26 percussion holes into the former Aberdare
Extended Colliery workings using a truck mounted drilling rig.

Monitoring the release of gas from the mine workings during drilling and within the
seam/workings.

Obtaining video footage of the underground workings using a down-hole camera.

=  Strength testing samples of overburden rock and coal.

The report will reference the previous investigations performed on the site and will consider
the proposed light industrial/lcommercial landuse. The particular focus of this report is the
Zone A area and the adjoining zones where they may impact across the zone boundary
and/or inform the understanding of Zone A.

This report is an interpretive report to the Zone A Mine Subsidence Investigation Factual
Report (Parsons Brinckerhoff Pty Ltd, 2009). With the exception of the coal strength test
results, all other investigation data is presented in this report.

In addition to the Zone A investigation results further detail in relation to acceptable
development areas is also made for other areas of the site which include the areas not
mined (Zones F and G) and the open cut area (Zone E). These development areas
incorporate the comments made by the MSB in their letter dated 12 May 2009.
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Cessnock Civic Centre, Zone A Mine Subsidence Investigation - Interpretive Report

Project background

1.1.1 Previous investigations

Many reports have been prepared for the Cessnock Civic Centre site over several years.
The reports of relevance to the current investigation are listed below:

(Coffey Geosciences Pty Ltd, 2001) Rezoning for Civic Centre and Retirement Village
off Vincent Street, Cessnock Geotechnical Urban Capability Assessment and Slope
Stability Assessment for Harper Somers Pty Ltd, Coffey Geosciences Pty Ltd, N7719/1-
AB, 3 April 2001.

(GHD-Longmac Pty Ltd, 2001) Geotechnical Investigation of Mine Voids beneath
Proposed Cessnock Civic Precinct Vincent Street, Cessnock, NSW for Hardie Holdings,
GHD-Longmac Pty Ltd, 2710162, 14 August 2001 Rev.1.

(GHD-LongMac, 2004) Report of Geotechnical Constraints for development of Former
Aberdare Extended Colliery Site Cessnock, report to Hardie Holdings Dated 5 July
2004.

(Parsans Brinckerhoff, December 2004) Proposed Cessnock Civic Centre, Vincent
Street Cessnock — Geotechnical Management Plan, December 2004, Vincent Street
Holdings Pty Ltd, Parsons Brinckerhoff, 2122471A PR_1484.

(Parsons Brinckerhoff Pty Ltd, 2005) Proposed Cessnock Civic Centre, Vincent Street
Cessnock — Mine Subsidence Investigation, June 2005, Vincent Street Holdings Pty Ltd,
Parsons Brinckerhoff, 2122486A PR_0533.

(Parsons Brinckerhoff Pty Ltd, 2009) Cessnock Civic Centre, Vincent Street Cessnock
Mine Subsidence Hazard Risk Assessment, April 2009, Hunter Land/Regional Land
Joint Venture, Parsons Brinckerhoff, 21228278 PR_0713 RevB.

(Parsons Brinckerhoff Pty Ltd, 2009) Factual Report for Cessnock Civic Centre Zone A
Mine Subsidence Investigation, September 2009, Hunter Land/Regional Land JV,
Parsons Brinckerhoff, 21228278 PR_1732 RevA.

1.1.2 Mining history

The mining history for the site has been well documented in previous reports. Key aspects of
the site's mining history as documented in the History of the Greta Coal Measures (Delaney,
1998) are noted below:

The Aberdare Extended Colliery was opened in May 1906.
Aberdare Extended Colliery only worked the main Greta Top Seam during its life.

The maximum recorded thickness of the Greta seam within the Aberdare Extended
Colliery lease holding was 34 feet (10.4 m) thick, but was typically 32 feet (9.8 m) thick.

The dip of the seam was fairly uniform over the lease being 1 footin 11 feet 6 inches
(5 degrees) in a South 55° East direction.
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Two maijor faults ran across the lease from a north north-west direction to the south
south-east. The first fault was 616 yards (563 m) in from the tunnel mouth. This fault
had a down-throw of 50 feet (15.2 m). The second parallel fault was 1 mile 25 chains
(2.01 km) from the tunnel mouth. This fault had an up-throw of 68 feet.

In the mid 1940s, areas of the Aberdare Extended Colliery lease were operated by
open-cut mining (known as the Caldare Open-Cut Colliery).

In the open cut area the overburden was 30 feet (9.1 m) above the outcropping coal.

In June 1949 torrential rain in the creek catchment above the Aberdare Extended
Colliery lease lead to flooding of the open-cut hole which burst through into the
Aberdare Extended underground workings via ‘2 West' section; causing considerable
damage.

Following this inrush of water it appeared that the pillars and general strata were badly
affected as from that date the ‘creep’ and ‘crush’ increased in the pillars and workings
causing disruption of efficient and economic mining operations and ultimately resulted in
the pit's closure.

Aberdare Extended Colliery in the late 1950s was having serious difficulty in operating
its workings and was losing production due to creep and bad roof conditions.

In early 1960 following a creep and crush within the Aberdare Extended Colliery lease,
machinery and equipment had to be withdrawn.

On 29 April 1960 Aberdare Extended Colliery finally ceased mining operations.

PARSONS BRINCKERHOFF PR_1822 CESSNOCK CIVIC CENTRE INTERPRETIVE REPORT - REV C Page 3




Il
I

IIIIIIq
I

;i

N

21

Cessnock Civic Centre, Zone A Mine Subsidence Investigation - Interpretive Report

Geotechnical model

Subsurface conditions

The subsurface conditions documented in literature and based on the current investigation
are presented under the following headings. A detailed description of the lithology and
subsurface conditions is presented in the Zone A mine subsidence investigation factual
report (Parsons Brinckerhoff Pty Ltd, 2009).

2.1.1 Regional geclogy

The 1:100 000 Newcastle Coalfield Regional Geology Map indicates that the site is underain
by conglomerate, sandstone and siltstone of the Branxton Formation and sandstone,
conglomerate, siltstone and coal of the Greta Coal Measures. Structurally the site is located
on the westem limb of the Lochinvar Anticline in an area where minor normal faulting may be

expected.

‘A History of the Greta Coal Measures’ (Delaney, 1998) mentions two faults that cut NNW-
SSE through the Aberdare Extended Colliery. One fault was located 616 yards (563 m) from
the tunnel mouth and had a down-throw of 50 ft (15.2 m) and the second was located 1 mile
and 25 chains (2.01 km) from the tunnel mouth and had an up throw of 68 ft (20.7 m). Both
of these faults fall outside of Zone A (the first passes through Zone E and H, at least 300 m
from Zone A; the second does not fall inside the Cessnock Civic property).

2.1.2 Rock stress

In the Greta Coal Measures the major principal stress is oriented north-east and the ratio of
major to minor horizontal stresses is approximately 1.4 (Lohe & Dean-Jones, 1995). The
horizontal stress magnitude is relatively low, but generally exceeds the predicted vertical
stress (Enever, Glen, & Beckett, 1998).

21.3 Geological section

The lithology is summarised in the geological section presented in Figure 2. The section is
cut through the middle of Zone A between boreholes BH25 and BH27 as shown on Figure 1.

The lithology overlying the coal seam (i.e. the averburden) generally comprises silty/sandy
clay residual soils to a depth of about 1 m overlying fine to medium grained sandstone with
occasional coarse grained or conglomerate bands. The sandstone is generally high strength
and is weathered to a depth of 6 m to 8 m at the northern end of the site increasing to 10 m
to 11 m at the southern end of the site. The sandstone is thickly bedded (bed spacing
greater than 2 m) near the surface but becomes laminated (spacing less than 20 mm)
approximately 11 m above the top of the coal seam.

The top of the coal seam is encountered at a depth ranging from 17.2 m in borehole BH28 to
49.5 m in borehole BH25. The seam comprises medium strength interbedded coal and
siltstone/claystone.
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The core from the floor of the coal seam was recovered in boreholes BHO1, BH0O2 and BH30
and comprised medium strength siltstone or fine grained sandstone.

214 Defects

The dominant defect encountered in the overburden rock was bedding partings which were
horizontal/sub-horizontal and increased in frequency with depth from a spacing greater than
2 m where the sandstone was thickly bedded to a typical spacing of 250 mm to 500 mm in
the laminated portion of the lithology above the coal seam.

Sub-vertical joints were also interspersed regularly throughout the rock mass with a typical
spacing of 3 m (note: the joint spacing within the rock mass is likely to be less as the holes
were all drilled vertically).

21.5 RQD

The rock quality designation (RQD) is noted on the geological section. The RQD is a
quantitative indicator of rock quality as determined by frequency of defects. RQD is the ratio
of the total length of rock core recovered in pieces of 100 mm or longer to the total length of
the core run drilled, expressed as a percentage. The RQD values were generally good (75 to
90) to excellent (90+) in the upper thickly bedded rock and fair (50 to 75) to good in the lower
laminated zone.

216 Groundwater

Perched groundwater was encountered at the northern and southern ends of the site. The
workings, however, were generally dry across the site except where noted below.

Boreholes BHO04, BHOS5, BH27 and BH28 at the northern end of the site all encountered
perched groundwater at depths ranging from 2.3 to 5.5 m.

Boreholes BH22, BH23 and BH25 at the northern end of the site all encountered perched
groundwater at depths ranging from 34.5 to 50.7 m. The down-hole camera images for BH23
revealed stalactite type growth from the roof of the void indicating long-term groundwater
seepage. The perched water table encountered in BH22 was released into the void during
the drilling process.

Coal strength

The PB mine subsidence hazard risk assessment report (Parsons Brinckerhoff Pty Ltd,
2009) noted that the Greta Coal Seam is known to be a strong coal and that this should be
considered when assessing pillar stability. The strength of the Greta coal was measured as
part of this current investigation to test this.

Samples of coal were taken from cored boreholes BHO2, BHO3 and BH30 were subject to
point load testing in accordance with method AS 4133.4.1 - 2007 Determination of Point
Load Strength Index. Three selected samples were sent to Australian Soil Testing, a NATA
accredited labaratory for uniaxial compressive strength (UCS) with modulus in accordance
with method AS 4133.4.3 — 1993 Determination of deformability of rock materials in uniaxial
compression. One of these samples was unable to be tested for UCS due to transport
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damage. Point load testing was carried out on this sample instead of USC testing. The point
load test reports and uniaxial compressive strength with modulus reports are presented in
Appendix A and Appendix B respectively and the results are summarised in Table 1 and
Table 2 respectively.

Table 1: Point load test results for coal samples

Point load strength,

Borehole  Depth (m) Test orientation  Failure type

Isso (MPa)

BHO1 5242 1.03 diametral not available’
BHO1 52.42 1.12 axial not available’
BHO2 29.06 1.05 diametral through substance
BHO02 29.06 0.52 axial through substance
BHO2 32.36 112 diametral through substance
BHO2 32.36 0.42 axial through substance
BHO3 38.20 0.88 axial along defect

BHO3 40.15 0.54 axial along defect
BHO03 41.44 0.76 axial through substance
BH30 53.35 042 diametral bad break’

Note: 1. Bad break should indicate that result is greater than recorded value
2. Sample tested by Australian Soil Testing; all other testing by PB.

Table 2: Uniaxial compressive strength test results for coal samples
Uniaxial
Borehole Depth (m) Positionin compressive Modu!us, E Polsson Ratio
seam strength, UCS (GPa)
(MPa)
BHO3 41.6-41.86 Middle 17.9 27 0.286
BH30 54.5-54.70 Bottom 15.6 27 0.172

Notes: 1. Secant modulus calculated between 0 and 50% of the max. axial stress.

The coal strength test resuits indicate that coal strength is relatively uniform across the site
and through the seam. The average uniaxial compressive strength value of 16.8 MPa and
average point load strength result is 0.83 (excluding the bad break) which indicates medium
strength as defined by AS1726 - 1993 (Standards Australia, 1993).
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TRARE 8
2.3 Mining
2.3.1 Verification of survey record
Previous PB drilling investigation at the Cessnock Civic Centre (Parsons Brinckerhoff Pty
Ltd, 2005} has provided confirmation of the accuracy of the record tracing overlay of the site
by the matching of roadway intersection and pillars encountered in the drilling and down-hole
camera investigation with the same record tracing features.
The current investigation results, in particular the down-hole camera inspection of open
boreholes, was compared against the record tracing overlay of the site. Table 3 presents the
results of this comparison.
Comparison of investigation results with the mine survey record
Borehole Target feature Feature encountered Comments
BHO1 Intersection of roadways Roadway close to a pillar Correlates
BHO2 Edge of roadway near Roadway Correlates
intersection
BHO4 Roadway close to Roadway Correlates
intersection
BHOS Intersection of roadway Intersection Good comrelation
and split
BHO7 Intersection of roadways Roadway Correlates
BH09 Edge of pillar near split Appearstobe a BHO7, BHO8 and BHO9 all
roadway/split encountered voids
BH10 In a split In a roadway/split Correlates
BH12 Roadway near intersection Roadway Correlates
BH16 Roadway near intersection  Roadway intersection Good correlation
BH17 Roadway Roadway Good correlation
BH18 Edge of roadway near Pillar Fair correlation
pillar and split
BH19 Roadway Roadway Correlates
BH20 Roadway.intersection Roadway Correlates
BH21 Roadway near an Roadway close to a pillar Correlates
Page 8 PR_1822 CESSNOCK CIVIC CENTRE INTERPRETIVE REPORT - REV C PARSONS BRINCKERHOFF
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Borehole Target feature Feature encountered Comments
intersection
‘BH22 Roadway near an Roadway, obscured view Correlates
intersection
BH23 Roadway near an Roadway intersection Good correlation
intersection
The results generally indicate a good correlation between the record tracing and the down-
hole inspection of the workings for all boreholes inspected. Of particular note are the
boreholes which confirmed the location of an intersection, as this provides confirmation of
the survey record in both horizontal axes. Some of the inspections of boreholes targeting
intersections only noted a roadway. This may indicate an error in position or may simply be a
result of poor camera image quality or the obscuring presence of rubble.
Boreholes BH07, BHO8 and BHO9, though close together (within 20 m), all encountered
voids. The record tracing shows borehole BHO7 at an intersection but BH08 and BHO9 near
the edge of a pillar either side of a split. This finding suggests that the split was wider than
shown on the record tracing.
Borehole BH18 encountered a pillar where the record tracing shows the edge of a roadway.
The pillar is approximately 2 m from the borehole position.
The latest results provide further support that the record tracing overlay of the site is
accurate to within a few metres.
2.3.2 Mining pattern
The History of the Greta Coal Measures (Delaney, 1998) provides the following information
regarding the Aberdare Extended Colliery mining at the site:
= Was mined on the bord and pillar system of coal mining.
= Bords were 8 yards (7.3 m) wide.
= In the first years, pillars were made 15 yards (13.7 m) wide.
=  The cut-throughs were 4 yards (3.7 m).
= Bords and cut-throughs were run in at a slight incline to allow water to drain back to the
main and side headings.
=  First workings were planned to be at a height of 9 feet (2.7 m).
= Alocal inspector in the mid 1940s reported 27% of the mine output from falls.
= The first tops coal was extracted in 1912; when the tops were extracted, the workings
height averaged 16 to 18 feet (4.9 m to 5.5 m) but rose in places to 20 feet (6.1 m) and
occasionally 24 feet (7.3 m).
PARSONS BRINCKERHOFF PR_1822 CESSNOCK CIVIC CENTRE INTERPRETIVE REPORT - REV C Page 9
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= The pillar splits were normally 6 yards (5.5 m) wide.

PB Mine Subsidence Hazard Risk Assessment (Parsons Brinckerhoff Pty Ltd, 2009)
identifies three distinct panel layouts occur under the site; these are:

2.3.21 Zone Aand B

The strike of the seam (north-easterly) was utilised in this section of the mine to provide
favourable grades for running loaded coal trucks to the main entries, which were excavated
by open cut mining in the early 1960s. This, coupled with the use of horses for coal haul
meant that pillars were cut as parallelograms rather than squares or rectangles. The
parallelogram shape is consistent throughout the section, but the lengths of the pillars
changed from approximately 25 m in the first 9 rows (Zone B) to around 30-37 m in the pillar
rows closest to Vincent Street (Zone A). When the pillars were split (cross hatching of the
splits suggests that tops were taken in the splits) the remnant two pillars remaining each side
of a split were larger than in those rows closer to the main entry roadways (Zone D).

The roadway (bords) widths are wide compared with modern practice, at 8 yards (7.3 m),
while the connecting roadways (cut-throughs) are 4 yards (3.7 m). Pillars were split and it
appears that the splits were commaonly 6 yards (5.5 m) wide regardiess of the size of the

original pillar.

2.3.2.2 ZoneC

The pillars are oriented east-west in Section No. 2 east. The change in pillar orientation is
marked by three rows of solid pillars. Although the width of the pillars remained similar to
those in the section up-dip, the lengths changed, as did the direction of splitting. The end
result is a section with smaller remnant pillars than the previous mine section up-dip. These
smaller pillars are also at greater depth, exceeding 50 m.

2.3.23 Zone D

Close to the original main entries to the mine there is a small section of square pillars, with
sides approximately 14 m length that have almost been completely removed and collapsed.
It was sealed due to heating, but 4 years after sealing the open cut mined into the westem
side of this section. A single row of solid pillars separates this partly collapsed section from
the main unnamed mine, which affects the site.

Surface subsidence features

Table 4 summarises the subsidence features that have been recorded and observed at the
Cessnock Civic Centre site. These features are also noted on Figure 1.

Table 4: Subsidence features noted at the Cessnock Civic Centre site
Date Subsidence Location Source c:f Comments
feature information
1930s Circular subsidence  Near borehole (Coal & Allied Thought to
100 m in diameter.  BHE. . Operations Pty caused by pillar
Limited, 29 March failure following
1994). a heating.
PR_1822 CESSNOCK CIVIC CENTRE INTERPRETIVE REPORT - REV C PARSONS BRINCKERHOFF
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Date Subsidence Location .Source r.:f Comments
feature information

1965 Circular subsidence  West of borehole  (Coal & Allied Upto1m
50min diameter; =  BH14. Operations Pty subsidence at
some cracking Limited, 29 March the centre.
outside the 1994).
perimeter.

2005 Hummocky ground  In vicinity of (Parsons
and several circular  borehole BHD. Brinckerhoff Pty
features, 10to 20 m Ltd, 2005).
dia.and 0.5 m
deep.

June 2007 Large (50 m dia, In Zone E, Observed Parsons  Associated with
20 m deep) adjacent Black Brinckerhoff. major storm
sinkhole Small Creek. event and
potholes noted flooding of
around main Black Creek.
feature.

June 2007 Cracking and small  Near southern Observed Parsons  Associated with
subsidence feature. boundary of Zone  Brinckerhoff. major storm

A. event.

2008 Several topographic One in Zone D (Parsons Survey by
anomalies thought  and throughout Brinckerhoff Pty Harper Somers
to be subsidence Zone B. Ltd, 2009). O'Sullivan; Job
features. Ref: 22257,

2009 Several potholes up Zone D goafarea. Current Venting shaft
to 5 m dia. investigation. noted nearby.

2009 Cracking. Extending south-  Current

west of borehole investigation.
BH21 in Zone B.
2.5 Condition of workings

2.5.1 Pillars and roof

A detailed presentation of the results of the down-hole camera survey of the site is presented

in the accompanying PB factual report (Parsons Brinckerhoff Pty Ltd, 2009).

The key subsurface subsidence features in the roof and pillars are summarised in Figure 7.
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2.5.2 Mine atmosphere

Gas monitoring and temperature readings were taken to assess any spontaneous
combustion activity in the workings, either recent or presently occurring. Assessment of
spontaneous combustion in coal is based on the presence of carbon monoxide, and the
temperature of mine atmosphere. The results are reported in full in the PB Zone 2 factual
report (Parsons Brinckerhoff Pty Ltd, 2009). The results indicate that no spontaneous
combustion activity has recently or is currently occurring. The current very low oxygen levels
would not be able to support combustion.

However, the results do indicate a temperature gradient from south to north (lower
temperature in the south) and higher oxygen content in the south.

The ground cracking to the south of the site and the presence of the venting shaft and
potholes in Zone D to the north (see Figure 1) indicate movement in the mine atmosphere
up-dip (to the north).

In view of the above and the history of spontaneous combustion at this site it is
recommended that:

= all cracks be sealed
= potholes be backfilled
= the venting shaft be sealed.

These actions will help to control the mine atmosphere such that combustion cannot be
supported.

2.5.3 Convergence of seam

When pillars fail or compress across an area the top of the seam moves closer to the floor.
This is termed ‘convergence’. Convergence observed in a borehole may indicate pillar
compression or failure depending on the magnitude.

The Greta Seam thickness recorded by site history for the Aberdare Extended Colliery was
9.8 m typically, with 10.4 m maximum.

An average of the seam depths was taken from boreholes across the site excluding the
boreholes that had indications of significant seam convergence. The average obtained was
9.83 m, which compares closely with the historical record. The measured seam height was
compared to this average and all convergence values greater than 0.1 m are noted. These
convergence values are also noted on Figure 7.

Bore Hole

Greta Seam Floor (m) Seam height (m) Comments Convergence
Depth (m) (m)

BH 01

BH 02

BH 03

48.6 57.7 9.1 Convergence 0.7
28.25 384 10.15

37.7 47.2 95 Convergence 0.3

Page 12
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Bore Hole Greta Seam Floor (m) Seam height (m) Comments Convergence
Depth (m) (m)
BH 04 244 47" 10.3
"‘BH 05 19.0 29.2* 10.2
BH 07 38.8 45.65* 6.85 May not have
reached floor
BH 08 38.9 45.8* 6.9 May not have
reached floor
BH 09 38.7 454+ 6.7 May not have
reached floor
BH 10 40.6 45.7* 5.1 May not have
reached floor
BH 12 324 422* 9.8
BH 13 40.3 50.2 9.9
BH 17 452 54 55* 935 Convergence 05
BH 18 438 53.55* 9.75
BH 19 40.85 504 * 9.55 Convergence 0.3
BH 20 47.7 574" 9.7
BH 21 46.3 543" 8 Possible 1.8
convergence,
Inferred floor
BH 22 49.7 59.65* 9.95
BH 27 23.35 33.15* 98
BH 28 17.2 2745* 10.25
BH 29 28.15 376 9.45 Convergence 0.4
BH 30 46.12 54.83 8.7 Convergence 1.1
BHA 13.60 2.8 9.2 Possible 0.6
convergence
BHB 21.40 31.52 10.12
BHC 33.30 4325 9.95
PARSONS BRINCKERHOFF PR_1822 CESSNOCK CIVIC CENTRE INTERPRETIVE REPORT - REV C Page 13
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Convergence

Seam height (m) Comments
(m)

Floor (m)

Bore Hole

Greta Seam
06

Depth (m)
Convergence

50.55 9.26

BHD

BHF

41.29
10.2

26.96 37.16

Note: * inferred floor from increased drilling resistance, no recovery.

The convergence indicated for borehole BH21 may be false as the floor was only logged
from increased resistance as no sample recovery occurred. The down-the-hole camera

observation noted rubble on the floor.
Note: the elastic compression of the seam pillars due to the induced vertical stress resulting

from the bord and pillar mining would be less than 0.1 m.
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Analysis

Pillar stability

3.1.1 Method of analysis

Pillar stability was analysed using the University of New South Wales (UNSW) method which
is based on the probabilistic back-analysis of failed and stable pillars from a database
spaning Queensland, New South Wales and South Africa (Galvin, Hebblewhite, & Salamon,
1999). This method is widely accepted and used throughout the world.

The input parameters and outputs for this method are noted on the spreadsheet which is
presented in Appendix C.

The method uses a different algorithm for squat pillars; i.e. where the ratio of width to height
is greater than 5. The computed factor of safety is based on the applicable algorithm. A pillar
is considered long-term stable if the computed factor of safety is 2 or greater. This equates
to a probability of failure of 1 in 100,000.

The spreadsheet also presents two alternate methods of analysis, Bieniawski and Salamon
& Munro, which were precursors to the UNSW method. The altemate methods are used as a
cross-check on the UNSW method. This report will present results from the UNSW method
only unless stated otherwise.

The UNSW method is applicable to parallelepiped shaped pillars; i.e. pillars with a
parallelogram base. Where the pillars are parallelepiped shaped, as is the case at this site,
the width of the pillar used is the minimum width, not the side length.

3.1.2 Influence of coal strength

The average uniaxial compressive strength value of 16.8 MPa indicates medium intact
strength for the coal tested. This strength is mid range for coal with reference to NSW
coalfields experience (Holt, 2004) and international data (Mark & Barton, 1997). Analysis of
data sets from South Africa, Australia and the United States has shown that the value of in
situ coal strength in pillars falls between 5.4 MPa and 7.4 MPa (Mark & Barton, 1997) and
University of NSW analysis of Queensland and NSW bord and pillar workings has shown
that in situ pillar strength is influenced by seam stength (albeit marginally) where the width to
height ratio (w/h) exceeds 2 (Galvin, Hebblewhite, & Wagner, 1995).

Previous pillar analysis for the Cessnock Civic site (Parsons Brinckerhoff Pty Ltd, 2009) has
indicated that many pillars have w/h ratios in excess of 2. Therefore, some consideration of
the Greta Seam strength should come into the analysis of pillar strength for this site.
However, given the mid-range strengths obtained and the slight impact that coal seam
strength has on pillar strength, the measured Greta Seam strength is considered unlikely to
have a great influence on the analysis outcomes.

PARSONS BRINCKERHOFF PR_1822 CESSNOCK CIVIC CENTRE INTERPRETIVE REPORT - REV C Page 15




i
il

|

|

Page 16

Cessnock Civic Centre, Zone A Mine Subsidence Investigation - Interpretive Report

313 Depth of cover

The depth of cover isopachs are shown on Figure 3. These isopachs take into account the
current and previous investigation drilling results and the base of seam and surface contour
information. The depth indicated is to the mined seam. The depth to the mined seam was
used rather than the depth to workings for clarity as the mined height varies across the site
and even in adjacent workings (e.g. bords c.f. splits). The depth to the Greta Seam varies
from 16 m in the north to 51 m in the south, but is in the range 30 m to 45 m for most of

the site.

3.14 Homogeneous sections

The site is divided into homogeneous sections for pillar stability analysis based on:

s geometry of workings and mine layout

= depth of cover to workings

»  proximity to adjoining areas of differing geometry/layout.

The homogeneous sections are shown in Figure 3 and are group by colour and numbering
into Zone A and other adjacent zones (Zones B, C, D and U). Zone U is the “unclassified”

area to the east of the site.

The characteristics of each of the zones is described in Table 5 and the key geometric
parameters are noted in presented in Section 3.1.5.

Table 5: Homogeneous zones for pillar stability analysis
Zone Description
Al Shallow workings, mix of larger split pillars and un-split pillars adjacent to Zone D
A2 Un-split pillars along northern boundary of Zone A
A3 Large split pillars, shallow depths
Ad Large split pillars along boundary with Zone B, shallow depths
A5 Large split pillars along boundary with Zone B, intermediate depths
A6 Large split pillars, intermediate depths
AT Large pillars, unevenly split, intermediate depths
A8 Large split pillars along eastemn boundary, intermediate depths
A9 Narrower split pillars along Zone A southem boundary
A10 Small split pillars in south-western comer of Zone A
PR_1822 CESSNOCK CIVIC CENTRE INTERPRETIVE REPORT - REV C PARSONS BRINCKERHOFF
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Zone Description

B1 Smaller split pillars along Zone A boundary at shallow depths

B2 Smaller split pillars along Zone A boundary at intermediate depths

B3 Smaller split pillars along Zone A boundary at greater depths

B4 Un-split pillars adjacent to south-west corner of Zone A

C1 Deeper mined area with spilt pillars

c2 Area of large first working pillars along the southern boundary of Zone A

D1 Line of large square pillars in the north-west corner of the site, between Zone A and
the Zone D goaf :

U1 Unclassified area to the east of the site; large pillars, some unmined

3.1.5 Dimensional parameters

The width of the bords, cut-throughs and splits indicated in the mining history (Delaney,
1998) are 7.3 m, 3.7 m and 5.5 m respectively.

When the record tracing is examined the bords, cut-throughs and splits are of a consistent
width across the study area. Three representative measurements were taken across Zone A
to compare with the mining historic. The results of this comparison are presented in Table 6.
The adopted parameter was the greater of the historic record and the average
measurement. In the case of a spilt pillar, the dimension b2 is a cut-through on one side and
a split on the other. Therefore in determining the tributary area, b2 is the average of the cut-
through and spilt dimensions; in this case 4.9 m.

Table 6: Bord, cut-throughs and splits dimension comparison
Measurement Bords Cut-throughs | Splits
width 1 7.27 423 5.02
width2 6.28 41 5.38
width 3 7.63 463 5.02
average 7.06 432 5.14
historical 7.3 37 55
adopted 7.3 43 5.5
PARSONS BRINCKERHOFF PR_1822 CESSNOCK CIVIC CENTRE INTERPRETIVE REPORT - REV C Page 17
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The pillar heights considered are the based on the mine history record that the first workings
were to a height of 2.7 m and tops coal was extracted to a typical height of up to 5.5 m (note:
the tops appears to be only taken in the splits) and up to 6.1 m in places.

The results of the drilling programme can be compared to this historic record. Table 7
presents the void height data collected from the current and previous PB drilling investigation
(Parsons Brinckerhoff Pty Ltd, 2005). Voids have been included that are located within Zone
A, lie within the coal seam and are not related to workings collapse.

Table 7: Summary of voids encountered within the Greta Seam

Borehole Void height (m) Comments

BHB 40 Roadway near intersection

BHF 46 Roadway near split

BHO1 3.81 Roadway close to a pillar
Voids through seam were
summed

BHO2 3.0 Roadway

BHO3 42 Roadway near pillar

BHO4 4.15 Roadway

BHOS 3.6 Intersection

BH12 49 Roadway

BH17 435 Roadway

BH19 ' 45 Roadway

BH20 495 Roadway

BH21 30 Roadway close to a pillar

BH22 45 Roadway

BH27 2.1 Edge of pillar near roadway

BH28 26 Intersection

This data indicates a minimum void height of 2.1 m, a maximum void height of 4.95 m and
an average of 3.84 m. Itis likely that some roof falls have occurred since mining to account
for the greater measured working height than the historic record. The boreholes were all in
roadways (bords or cut throughs) and none were in splits where the tops appears to have
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been taken. Therefore it is suggested that the pillar analysis consider three pillar heights,

namely,

= the average measured working height of 3.8 m (‘low pillar’)

= the maximum measured working height of 4.95 m (‘intermediate pillar’)

= where pillars are split, the expected upper bound height of 6.1 m (‘high pillar’).

For each homogeneous section two pillars have been analysed; one representing the typical
conditions, and one representing the lower bound (‘worst case’). For Area A9 four pillars
have been analysed; a typical and lower bound case for each of the southern and northern
portions of this area.

Pillar plan dimensions have been taken from the record tracing.

3.1.6 Results of analysis

The stability analysis output is presented in Appendix C and summarised in Table 8.

Table 8: Pillar stability analysis results
Pillar FOS
Secti Int ediat Com t
ction Low pillar ;':::“ rate High pillar men
(h=3.8m) (h=4.95m) (h=6.1m)

Area A1 typical 7.9 6.2 54 Stable
Area A2 typical 9.7 77 6.7 Stable
Area A3 typical 55 43 3.8

Stable
Area A3 lower bound | 3.7 28 24
Area A4 typical 5.2 4.2 3.6 Stable
Area A5 typical 3.1 24 21 Stable
Area A6 lower bound | 3.1 24 21 Stable
Area A7 typical 46 3.7 3.2

P Marginally

Area A7 lower bound | 2.4 1.8 16 stable
Area AB typical 44 35 3.1

Stable
Area A8 lower bound | 2.8 22 1.9
Area A9 - south  typical 3.4 29 25 Stable
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Pillar FOS
Section Low pillar :::::nedlate High pillar Comment
{h=3.8m) (h=4.95m) (h=6.1m)
Area A9 -south  lower bound | 25 2.1 1.9
Area A9 - north  typical 3.6 3.0 2.6
Stable
Area A9 -north  lowerbound | 2-9 2.4 2.1
Area A10 typical 2.5 2.0 1.7
Unstable
Area A10 lower bound | 2-1 1.6 14
; 4.3 . 33 29
Area B1 typical Marginally
2.4 1.8 1.6 stable
Area B1 lower bound . . .
; 3.0 23 2.0
Area B2 typical Marginally
stabl
Area B2 lower bound | 2:4 1.8 1.6 avle
Area B3 typical 20 1.5 1.3 Unstable
Area B4 typical 46 3.5 3.1 Stable
Area C1 typical 4.5 3.4 3.0 Stable
A v ical 3.1 25 22
rea C typica Marginally
Area C2 lower bound | 2.1 1.7 14 stable
Area D1 typical 138 9.8 8.5 Stable

Note: bold indicates unstable (fong term) factors of safety.
The following definitions have been adopted:

Stable - factor of safety (FOS) for typical and lower bound pillars are 2 or more (note: may
include zones where the lower bound FOS for the high pillar is marginally less than 2).

Marginally stable — FOS for typical pillars is 2 or more and lower bound intermediate (and
high) pillars is less than 2 or FOS for typical pillars is significantly more than 2 and all lower
bound pillars are less than FOS 2 (provided that the lower bound pillars represent less than
50% of all pillars for the area.

Unstable — FOS for typical and lower bound pillars less than 2 or FOS for typical
intermediate (and high) pillars is less than 2.

These results are presented graphically in Figure 5.
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3.1.7 Dimensional variation (sensitivity analysis)
The pillar dimensions can vary from thase shown on the record tracing. Some of the reasons
for variation include:
= spalling of coal at the edges of the pillar (particularly where stresses higher)
= survey error (inaccuracies in the record tracings)
= taking more coal than shown on survey
= erosion of the pillars by seepage and weathering.
To account for these variations the pillar stability analysis has been repeated to allow for a
0.5m loss of coal on all faces; i.e. a total loss of 1.0m in both plan dimensions. The
consequences of this reduction are:
= fora typical 7m wide pillar; a 14% loss of width
= for a typical 15m long pillar; a 7% loss of length
= fora typical 7m x 15m pillar; a 20% loss in plan area.
An increase in the bords on both sides by 1 m.
The pillar stability analysis sensitivity check results are presented in Appendix D and
summarised in Table 9.
Table 9: Pillar stability sensitivity check results

Pillar FOS
Section i Comment

Low pillar :';Itlearrmedlate High pillar
(h=3.8m) (h=4.95m) (h=6.1m)
Area A1 typical 8.2 5.2 45 Stable
Area A2 typical 83 70 6.1 Stable
Area A3 typical 4.4 3.7 32
Stable
Area A3 lower bound 27 23 20
Area A4 typical 43 36 3.1 Stable
Area AS typical 2.4 20 1.8 Stable
Area AB lower bound 24 20 1.7 Stable
Area A7 typical 3.8 3.2 28 Marginally
PARSONS BRINCKERHOFF PR_1822 CESSNOCK CIVIC CENTRE INTERPRETIVE REPORT - REV C Page 21
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Pillar FOS ﬂ
Section i Comment
Low pillar L';:;r:"ed’ate High pillar l
h=3.8m h=6.1
( ) (h=4.95m) (h=6.1m)
Area A7 lower bound | 4 5 15 13 stable l
Area A8 typical 3.5 3.0 26 n
Stable'
Area A8 lower bound 21 18 15 n
Area A9-south  typical 28 23 2.0 Marginally
Area A9-south lower bound 1.9 16 14 stable l
Area A9 - north  typical 29 24 21 Marginally l
Area A9 - north  lower bound 292 1.9 1.6 stable
Area A10 typical 1.9 16 14 I
Unstable
Area A10 lower bound 1.4 1.2 1.1 .
Area B1 typical 32 27 24 Marginally
stable
Area B1 lower bound 16 1.3 1.1 II
Area B2 typical 29 1.9 1.6
Unstable Il
Area B2 lower bound 1.7 1.4 1.3
Area B3 typical 1.4 1.2 1.0 Unstable '
Area B4 typical 38 3.2 28 Stable
Area C1 typical 38 3.2 28 Stable l
Area C2 typical 25 21 1.8 !
Unstable
Area C2 lower bound 15 1.3 1.1
Area D1 typical 08 83 72 Stable II
Note: bold indicates unstable (long term) factors of safety.
1. Area A8 has been classified as stable as the lower bound pillar is an isolated smaller pillar
surrounded by larger stable pillars.

These results are presented graphically in Figure 6.
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3.1.8 Influence of adjoining mining areas

Where a panel of coal is removed, as in long wall mining, the overburden rock will collapse
and sag into the void left. Some of the overburden load from the sagging rock will transfer to
the coal beyond the edge of the panel. This is referred to as abutment load or stress. The
compression of the coal seam due to abutment stress translates to the ground surface as
subsidence.

The extent of the abutment stress can be approximated by considering the angle of draw.
The angle of draw is shown along with a number of other common mine subsidence terms in
Figure 3-1 (source: Holla, 1987).

» Convex curvalure 1. Concave curvalure P Convex curvature ]

( tension ) ! ( compression ) ( tension )
Original ground surface

Trough edge

Maximum

Subsidence Radius of

convex curvature

Point of infleclion

Subsidence surface

Bending of sirata Collapse zone

Shear rupture

Cover depth

Draw angle

I Extraction width

Figure 3-1: Effect of a large underground excavation (source: Holla, 1987)

The angle of draw may be defined as the angle from vertical extended upwards from the
edge of the extracted coal panel beyond which mine subsidence would not normally be
encountered. The angle of draw for NSW coalfields would normally be taken as 26.5
degrees.

The areas of particular concern are:

The area adjacent to the goaf in Zone D to the north-west of Zone A; can the collapsed
workings in Zone D impact the Zone A area?

The Zone B area noted as unstable; is/has a collapse of workings in Zone B likely to impact
the adjacent Zone A area?

These questions will be discussed in tum:
Zone D

For Zone D: abutment loading can extend up to approximately 10 m beyond panel edge. The
abutment pillars in this area are large with much residual capacity (FOS>8) and adjacent
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Zone A site pillars also have much residual capacity (FOS>5). Therefore it is unlikely that
abutments will collapse and less likely that a collapse would propagate into the site.

Zone B

If Zone B collapses the abutment loading can extend up to 25 m into the site. The adjoining
pillars in Zone A have a typical factor of safety of about 3. Therefore it is also unlikely that
the abutments will collapse though some surface subsidence impacts may be expected in
this area.

3.1.9 Influence of flooding past and future

In June 2007 torrential rain lead to local flooding of Black Creek and triggered pothole
subsidence in the vicinity of the confluence of Black Creek and an un-named tributary in
Zone E west-south-west of the Zone A site. One pothole was near enough to Black Creek for
the creek flows to be diverted into the pothole which subsequently led to the pothole
enlarging to a 100 m diameter sinkhole nearly 30 m deep. A large volume of water entered
the workings and flowed down-dip to the south-east.

At the same time two parallel surface tension cracks opened up near the Zone A southern
boundary.

The site history (Delaney, 1998) records that in June 1949 flooding of the open-cut to the
west of Zone A occurred which burst through into the Aberdare Extended underground
workings causing considerable damage (refer Section 1.1.2).

The section of Black Creek affected by the 2007 flood event has been restored and lined.
Outside this section, where Black Creek passes through the Cessnock Civic Centre site is
either not undermined or has large first working pillars remaining. The potential for a
recurrence of the 2007 event is greatly reduced.

To examine the impact that flooding may have had on the stability of pillars in Zone A the
flooding potential and flooding impacts for the workings have been considered.

Figure 8 illustrates key levels and potential flow paths which may have lead to the flooding of
the underground workings in Zone A. Based on the floor of seam levels (GHD-Longmac Pty
Ltd, 2001) the base of the 2007 sinkhole would have been RL 43 m AHD.

The RL 43 floor contour indicates that most of the site is below the RL 43 m contour.
However, the site is at least 420 m to the north-east of the water entry point into the workings
and the dip direction is south-east. Photos taken at the time of the sinkhole show that the
water from Black Creek drained into the open workings to the west-south-west (Photo 1).
Based on the dip to the south-west it is expected that the stormwater flowed generally in this
direction and most likely through the existing workings under Black Creek and into Zone H. If
some former workings still existed to the east of the sinkhole in Zone E some stormwater
may have been directed south-east and ultimately travelled down dip through Zone C.
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Photo 2: View from Black Creek towards the 2007 sinkhole

It is likely however, that seepage water from the elevated groundwater or backwater resulting
from the flood would have reached the Zone A site. However, it unlikely that flows of any
significant erosion velocity would have passed through the workings under the Zone A site.
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The potential impacts of elevated water levels in the Zone A workings include:
s softening of floor

= erosion of pillar

= subsidence triggered.

Softening of the floor can tead to a pillar punching failure and resulting subsidence. The floor
of the Greta Seam at this location has been logged as a low to medium strength
carbonaceous siltstone with a strength similar to the coal seam above. Boreholes BH23, 27,
28 were all observed to be wet (borehole BH23 indicated stalactites indicating long term wet
conditions), but gave noticeable resistance when the floor was encountered. It is unlikely that
subsidence related to floor softening has resulted from the flood water entry.

As noted above the velocities of the seepage water in Zone A related to the flooding event
are unlikely to have caused detachment and transport of coal from the pillars. However,
some degradation of pillars may occur as a result of long term seepage flows over/through a
pillar, leading to spalling and loss of pillar width/length. These effects have been taken into
account with the sensitivity analyses reported in Section 3.1.7.

The cracking along the southern boundary of Zone A coincided the June 2007 storm event.
However, it is unlikely that the flooding of the workings to the south-west of the site
associated with this event had a great impact on the workings in Zone A. The observed
cracking was more likely initiated by rainfall infiltration and seepage movement, as rainfall is
closely associated with observed subsidence events (Singh, 2007).

Further discussion of the cracking to the south of the site is given in Section 3.4.

3.1.10 Correlation with evidence

With reference to Figure 6 and 7 there is a good cormrelation between convergence and areas
noted marginally stable and unstable. The highly fragmented pillar condition in borehole
BH30 also matches well with its position on the edge of an unstable area.

The good correlation between the sensitivity analysis outcomes and the site subsidence
evidence indicates that this pillar modelling is a better fit than the initiat pillar stability
computations and should be adopted.

Pothole subsidence

3.21 Pothole risk

The potential for pothole subsidence can be assessed by considering four key causative
factors; namely, depth of workings, strength of overburden, faults and fracturing and
presence of water (Singh, 2007).

The pothole subsidence potential is assessed using the rating method proposed by Singh for
two subdivisions of the Zone A site separated by the 30 m isopach contour; namely north of
the 30 m contour and south of the 30 m contour. The results of the ratings are presented in
Table 10. )
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These ratings give a qualitative rating of very low to low risk of pothole subsidence for the
Zone A site.

Table 10: Pothole subsidence risk rating

North of 30 m isopach South of 30 m isopach
Factor

Category Rating Category Rating
Depth of workings  15-30m 30 30-50m 20
Overburden rock 10 to 15MPa 10 >15MPa 0
strength, UCS
Faults and closely spaced 5 Moderately 0
fracturing joints (5 per m) spaced joints (<2

per m)

Water seepagein  Suspended drops 5 Trickling 10/0
exposed roof in drops’/dry
workings
TOTAL SCORE 50 30/20
RISK RATING Low risk Very low risk

Note: 1. Southern boundary of south area noted groundwater, elsewhere in this area workings are dry.

3.2.2 Required overburden depth

The down-hole camera evidence (refer Figure 8) shows signs of partial to complete roof
collapse in the southern half of the site. If this roof failure is able to propagate to the ground
surface then a pothole will form.

To assess whether there is potential for this roof failure to propagate to the ground surface in
the form of a pothole feature, the bulking property of fractured rock should be considered.
When the roof collapses, the volume occupied by the fractured rock is greater than the
volume occupied by the intact rock. Where the depth of workings is sufficient, it is feasible for
the roof collapse to continue until the void is filled and the rubble can support the overlying
rock (Roberts, 2007).

Reported bulking factors (Hynes, 1987) for sandstone and siltstone are in the range 1.25 to
1.30, which indicates a volume increase of 25 to 30% or a bulking coefficent of 0.25 10 0.3.
The estimated thickness of overburden to fill a void is given by Equation 2:

d=tl[(v, -v,)/v,] Equation 1

Where d = thickness of overburden to fill the void, t = the void heightand (v, —v,)/v, is the

bulking coefficient (v,and v are the initial and final rock volumes).
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Using a maximum expected void height (t) of 6.1m (for areas where tops were taken, and a

bulking coefficient of 0.25 to 0.3, the calculated thickness to fill the void (d) is 24.4 to 20.3 m.

A pothole will normally form at the intersection of roadways and for this location the
maximum measured roadway height and average measured roadway heights of 4.95 m and
3.8 m will yield calculated thicknesses to fill the void of 19.8 to 16.5 mand 15.2t0 12.7 m
respectively.

3.23 Pothole propagation

With reference to Figure 1 and Section 2.4, potholes have been observed in Zone D where
the depth of overburden is 18 m or less and full extraction has occurred. No potholes have
been noted in the shallow cover areas within Zone A.

Based on the site evidence, the assessed risk of pothole formation and the calculated
overburden height to fill voids, it is considered that pothole formation is unlikely in areas
where the cover to workings is greater than 20 m and there are no voids present. The
presence of the thickly bedded sandstone from approximately 11 m above the seam to the
surface provides additional protection against the propagation of a pothole to the surface.

Subsidence estimates

The implication of pillar failure in the marginally stable area A9 can be assessed by
calculating subsidence parameters and comparing these values with reference standards.

Maximum surface subsidence parameters can be estimated with reference to NSW
Department of Mineral Resources guidelines (Holla, 1987). The recommended average
maximum subsidence parameters for critical and supercritical extraction conditions are:
= Subsidence, Smax =0.55x T (m).

= Tensile Strain, +Emax = 400 x Smax/H (mm/m).

s Compressive strain, -Emax = 600 x Smax/H (mm/m).

= Tilt, Gmax = 1800 x Smax/H (mm/m).

Where: T = effective extracted seam thickness; H = the depth of the workings

These parameters are illustrated diagramatically in Figure 3-2 (source: Holla, 1987).
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Figure 3-2: Characteristics of trough subsidence (source: Holla, 1987)

Critical and supercritical extraction conditions are those where the extracted panel width (W)
is equal to or greater than 1.6H. These empirical relationships have been developed for
longwall mining. However, the subsidence impact of collapse of bord and pillar workings can
be estimated using these relationships. In this case the effective extracted seam thickness is
the average working height multiplied by the extraction rate; i.e. the ratio of the coal
extracted to the total volume of coal in the worked height of the seam.

Using Area A6 as typical of the site, the extraction ratio has been estimated as 70% making
allowance for tops being taken in the split pillars.

For H = 44 m; T= 3.8 m (average measured height of workings) x 0.70 = 2.7 m and
supercritical conditions (i.e. the failed panel is 70 m wide or greater), the following avearge
maximum subsidence parameters are given:

= Smax=149m.

= +Emax = 13.5 mm/m.

s -Emax = 20.3 mm/m.

= Gmax =61 mm/m.

These values are maximum estimates and may be reduced where the panel width is sub-
critical; i.e. less than 1.6H and the thickly bedded sandstone bridges across the panel width.

For comparison, Standards Australia in AS2870 — 1996 (Standards Australia, 1996) provides
maximum differential movements for various types of construction. Ranging from 40 mm or
L/300 mm for clad frame to 10 mm or L/2000 mm for full masonry.

These values correspond to maximum tilts ranging from 0.5 mm/m for full masonry to
3.3 mm/m for clad frame construction.
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Therefore Area A9 is deemed unsuitable for building construction due to the unacceptably
high potential subsidence parameters.

Cracking to the south of Zone A

With reference to Figure 3-2, where trough subsidence is occurring, the maximum tension
occurs at the edge of the extracted seam slot.

With reference to Figure 6, the tension cracking observed in 2007 occurs above the
boundary between the stable first working pillars in Area C1 and the marginally stable pillars
in Area A9,

Figure 7 also shows that there has been some seam convergence north of these cracks.

Based on this evidence it is concluded that the cracking along the southern boundary of
Zone A has been caused by seam compression north of the stable Area C1.

Similarly, the more recent tension cracking observed during this current investigation (refer
Figure 6) occurs above the boundary between the stable first working pillars in Area C1 and
B4 and the unstable pillars in Area B3 and is on the same line as the earlier cracking.

Itis likely that the cracking in this location along the southern boundary of Zone B has been
caused by seam compression north of the stable areas. Although there is no convergence
data in this location, there are a number of subsidence features north of the crack supporting
this conclusion. ’
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Zone A development

Boundaries

With reference to the Section 3.2.3 discussion about pothole risk and propagation,
development boundary limits are proposed which:

» preclude building development using slab construction in pothole prone areas to the
north of the site where the cover to the seam is less than 20 m

» preclude building development using slab construction in part of the marginally stable
(A9) and unstable areas (A10) along the southem margin on Zone A.

Area A7 is indicated as marginally stable however, this is based on the low factor of safety
on the small spilt pillars. The other pillars in Area A7 and the adjoining areas (A6 and A8)
have typical factors of safety of about 3. Therefore as the small pillars in Area A7 become
more stressed, they will shed load to the adjoining larger pillars that have ample residual
capacity. Accordingly, Area A7 has not been excluded from development.

The marginally stable area A9 has been examined more closely to provide better definition of
stable and unstable/marginally stable areas. Based on the results of pillar stability analysis
and dimensional checks, individual pillars in area A9 and the adjoining areas C1 and C2
have been classified as stable, marginally stable and unstable. The results of this analysis
are presented in Figure 9.

This analysis shows that the pillars in the western portion of A9 are generally stable, whilst
the pillars in the eastern portion of A9 are generally unstable. On the results of this analysis
the eastern portion of A9 should be precluded from building development. This is shown as

Zone A(3) on Figure 11.

Buffers

If pillars in unstable and marginally stable areas crush, load will be transferred to adjacent
areas leading to additional stress and compression of the pillars in these abutment areas
(refer to Section 3.1.8 discussion about abutment loading and angle of draw). The buffer
should be set such that crushing of the adjacent pillars will not lead to subsidence impacts
on the adjacent land nor pillars in the adjacent areas be stressed to the point of significant

compression or collapse.

These objectives can be met by checking that the buffer be at least the angle of draw
distance from the edge of the unstable and marginally stable areas and that the adjacent
pillars have an adequate residual factor of safety (so that they can accommodate some
additional load without failure). In view of this the following offsets are proposed:

= North-west comer nominal 10m offset from the 20 m isopach.

=  The western boundary offset is at the angle of draw from the unstable and marginally
stable Areas B1/B2 and the adjoining pillars have a typical factor of safety of 3 or more.
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= The southern boundary offset is set at the angle of draw from the unstable portion of
Area C2.

s Angle of draw offsets are also indicated from the unstable portion in the east of Area AS.
The total buffer area is shown as Zone A(2) on Figure 11.

The building development boundaries using slab construction and incorporating the above
buffers are shown in Figure 10 and more clearly as Zone A(1) on Figure 11.

Development

It is proposed to develop the site for either commercial/industrial usage. This type of
development is feasible for the Zone A site (and over the stable pillars in Zone C1) within the
boundaries and buffers discussed above.

The Mine Subsidence Board (MSB) will place restrictions on the types and construction of
structures that can be erected on the site based on the mining history and the mine
subsidence hazards present at the site.

The following guidelines would be typical for the proposed landuse:
Commerciallindustrial guidelines

» Single storey, steel framed improvements clad with steel, or tilt-up slab construction,
with single storey masonry amenities and office blocks, designed in accordance with the
relevant codes and standards. These improvements may be limited to a maximum
length of 50 m and a maximum height of 12 m.

Other types of construction may be permissible based on their merits and the design
justification.

In areas where the cover to workings is 20 to 25 m (this is a small portion in the north-west
comer of Zone A(1) there may be an additional requirement for footings to be designed to
span a nominal 5 m diameter pothole. It is recommended, even though the pothole risk has
been shown to be very low, that the pothole design requirement be applied across the entire
Zone A(1) area within the approved building envelope.

Within the buffer Zone A(2) construction of buildings shall have piled foundations below the
existing workings.

No construction is advised in Zone A(3). This area should only be used for parking and
hardstand areas.
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Zone E, F and G development

The previous ‘Mine Subsidence Hazard Risk Report’ dated April 09 as well as ongoing
discussions with the MSB have confirmed that outside Zone A the most suitable developable
areas are Zones E, F and G which are either not undermined or are backfilled open cut
areas. The developable areas within these zones are discussed further in this section.

Zone E

The previous ‘Mine Subsidence Hazard Risk Assessment’ report confirmed that Zone E was
the area of the former open cut mine which has been backfilled.

The area was assessed as suitable for development subject to:
= Confirmation of the open cut boundary between Zone E and Zones B, D and H.

= Confirmation that underground workings are not present in the southeast section of the
backfilled open cut area.

These points were raised during the consultation process with the MSB.

Instead of proceeding with the geotechnical fieldwork to confirm the outstanding points, it is
proposed to implement buffer setbacks across both the eastern boundary of Zone E and the
south eastern comer. This will initially reduce the developable area of Zone E and allow
these areas to be investigated in the future.

Based on the angle of draw calculations completed for the Zone A/B boundary it is
recommended that 20 m would be an acceptable setback from Zones B and D to Zone E.
Given the proven accuracy of the record tracings and the initial test pitting on site a further

5 m is considered a conservative estimate to allow for any variance in the open cut boundary
location. Thus a total setback of at least 25 m is recommended for the boundary of Zone E to
the east. This is shown as Zone E(2) in Figure 11.

Comments made by the MSB'’s subconsultant Arthur Love have raised the possibility of
existing workings in the south eastern comer of Zone E. As discussed we propose to provide
a setback over this area. Based on the record tracings we have delineated the area of
possible underground workings, noted as Zone E(3) on Figure 11, and then provided an
additional conservative 20 m setback, Zone E(2), to account for angle of draw if the workings
are present. The revised developable area is shown on Figure 11.

As discussed in the previous ‘Mine Subsidence Hazard Risk Report’ the area noted as
Zone E(1) is suitable for construction of buildings subject to excavation and recompaction to
a depth of 3 m to provide a bridging layer over the uncompacted fill to minimise future

settlement.

Construction in Zone E(2) would require piling below the existing depth of backfilled open cut
or underground workings. Buildings which span over the boundary between Zones E(1) and
E(2) shall be designed to incorporate changes in settlement due to different foundations.

No construction is advised in Zone E(3), which includes the location of the former sinkhole
as well as possible existing underground workings, until further detailed subsurface
investigation is completed.
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Zone F

As described in the ‘Mine Subsidence Hazard Risk Assessment’ report the area in Zone F is
not undermined and is suitable for development. It is noted that the MSB letter dated
12 May 2009 concurs with this view.

It is recommended that prior to development occurring the old drifts in this area need to be
dug out. This developable area is shown in Figure 11,

As this area is not undermined construction of buildings in accordance with the required

Australian standards would apply. It is recommended to avoid spanning buildings across the
Zone F boundary due to changes in settlement conditions.

Zone G

As described in the ‘Mine Subsidence Hazard Risk Assessment' report the area in Zone G
us not undermined and is suitable for development. It is noted that the MSB letter dated
12 May 2009 concurs with this resuit.

This developable area is shown in Figure 11.
As this area is not undermined construction of buildings in accordance with the required

Australian standards would apply. Again, it is recommended to avoid spanning buildings
across the Zone G to Zone E(1) boundary due to changes in settlement conditions.
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Conclusion

This report provides interpretation supporting the PB factual report (Parsons Brinckerhoff Pty
Ltd, 2009) on the geotechnical investigation for Zone A of the proposed Cessnock Civic
Centre development at Vincent Street, Cessnock. Zone A was defined by the Mine
Subsidence Hazard Risk Assessment (Parsons Brinckerhoff Pty Lid, 2009) based on panel
layouts and an assessment of pillar stability.

The current work was commissioned to confirm the stability of Zone A; determine the
boundary of Zone A with allowance for appropriate buffers; consider impacts of past and
future flooding, comment on the cause of cracking between Zone A and Zone C;
review/revise the pillar stability calculations based on the measured coal strength and
sensitivity analysis for varying input parameters; and consider the impact of subsidence on
adjoining land.

The scope of the geotechnical investigation consisted of an extensive drilling programme
using coring and percussion drilling of holes, monitoring of gases from the mine workings
during drilling and within the seam/workings, down-hole camera inspection of workings and
strength testing of overburden rock and coal.

The drilling programme confirmed the accuracy of the record tracing survey record to within
a few metres and revealed varying condition of workings ranging from intact pillars and minor
roof spalling to compressed or crushed pillars and collapsed roof conditions. These results
aligned well with the predicted pillar conditions.

Laboratory testing found the coal strength mid-range and unlikely to have a bearing on the
results of stability analysis.

The results of gas monitoring indicated that no spontaneous combustion activity has recently
or is currently occurring. However, in view of the above and the history of spontaneous
combustion at this site it is recommended that all cracks be sealed, potholes be backfilled
and the venting shaft (north of the site) be sealed.

Detailed pillar stability analysis was performed; Zone A was subdivided into 10 areas and the
adjacent Zone B, C and D were divided into another seven areas. Sensitivity analysis was
carried out to take into account potential survey inaccuracies and pillar degradation.

With sensitivity analysis the results indicate marginally stable and unstable areas in Zone B
to the west, marginally stable and unstable areas along the southern margin of Zone A, a
stable band of pillars in Zone C immediately south of the boundary and unstable areas in the
deeper parts of Zone C. These results are shown in Figure 6. Convergence of the seam roof
towards the floor and pillar crushing was observed in areas that were found to be marginally
stable or unstable. The cracking along the southern boundary of Zone A was found to be
caused by seam compression in the southern portion of Zone A north of the stable Area C1.

Pothole subsidence analysis considered the risk of subsidence and the potential for pothole
propagation to reach the ground surface. It was found that the risk of pothole formation at the
site is very low to low and should not propagate to the surface in areas where the cover to
workings is greater than 20 m and where there are no voids present in the overburden.

Empirical subsidence estimates found that collapse of workings could not be tolerated by the
proposed building development in the eastem portion of Area A9 at the site due to excessive
tilts.
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The proposed building development boundaries for Zone A are shown in Figure 10 and are

based on:
precluding development using slab construction to the north of the site where the cover

"
to the seam is less than 20 m
precluding development in the unstable areas along the southern margin of Zone A

buffers to marginally stable and unstable areas based on the angle of draw (ranging

from 10 to 25 m)

= a buffer to the pothole prone area of 10 m.
Within this development area for the Zone A site (and the portion of Zone C1 over stable
pillars) the proposed commercial/industrial development is feasible subject to Mine

Subsidence Board restrictions on structure.
In addition Zones E, F and G were reviewed in accordance with recent MSB
correspondence. Zones F and G are not undermined and are considered suitable for

development while the Zone E development boundary is based on:
excluding the sinkhole and area of possible workings to the south east

||
providing a 20 m buffer from the marginally stable and unstable Zones B, D and H

]
which are yet to be investigated
providing an additional 5 m buffer to account for any variation in the boundary of the

a
backfilled open cut area.
The following table describes the development areas and constraints as shown in Figure 11.

Zone Description Building constraints
A1) Stable pillars Slab design to span 5 m potholes.
A(2) Buffer zone and Pile to below existing workings.
shallow workings
A(3) Marginally stable,  No building construction/parking, hardstand only.
unstable pillars
B Yet to be No development.
investigated in
detail
C(2) Yet to be No development.
investigated in
detail
D Yet to be No development.
investigated in
detail
E(1) Backfilled open Excavation and recompaction to 3 m.
cut
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Zone Description Building constraints
E(2) Buffer-backfilled Pile to below existing workings.
open cutfexisting
workings
E(3) Sinkhole/possible  No development.
underground
workings
F Not undermined Standard slab construction.
G Not undermined Standard slab construction.
H Yet to be No development.
investigated

Figure 12 provides an overall indication of the site development area while the proposed
rezoning plan is supplied in Appendix F.
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7. Limitations

This report should be read in conjunction with the appended ‘Limitations of Geotechnical Site
Investigation’ (Appendix E), which provide important information regarding geotechnical
investigations and assessments. Any changes to the scope of development of this site, or
significant variation in subsurface conditions from those anticipated should be reported to PB
for reassessment.

PARSONS BRINCKERHOFF PR_1822 CESSNOCK CIVIC CENTRE INTERPRETIVE REPORT - REV C Page 39




Il||m:g{'
i)

i

|

Cessnock Civic Centre, Zone A Mine Subsidence Investigation - Interpretive Report

References

Coal & Allied Operations Pty Limited. (29 March 1994). letter regarding "Proposed residential
development Vincent Street, Cessnock”. Newcastle: Coal & Allied Operations Pty Limited.

Coffey Geosciences Pty Ltd. (2001). Rezoning for Civic Centre and Retirement Village off
Vincent Street, Cessnock Geotechnical Urban Capability Assessment and Slope Stability
Assessment. Newcastle: Coffey Geosciences Pty Ltd.

Delaney, J. (1998, April). Retrieved October 2009, from A History of the Greta Coal
Measures: hitp://hosting.collectionsaustralia.net/newcastle/greta/frames.html.

Enever, J. R., Glen, R. A., & Beckett, J. (1998). The stress field and structural environment
of the Hunter Valley. Geotechnical Engineering and Engineening Geology in the Hunter
Valley (pp. 38-44). Newcastle: Conference Publications.

Galvin, J. M., Hebblewhite, B. K., & Salamon, M. D. (1999). UNSW pillar strength
determinations for Australian and South African Conditions. 37th US Rock Mechanics
Symposium (pp. 63-71). Vail, Colorado: NIOSH IC 9448.

Galvin, J. M., Hebblewhite, B. K., & Wagner, H. (1995). Roadway and pillar mechanics
workshop: Stage 2 - Design principles and practice. Course notes. Sydney: Department of
Mining Engineering, University of New South Wales.

GHD-Longmac Pty Ltd. (2001). Geotechnical Investigation of Mine Voids beneath Proposed
Cessnock Civic Precinct Vincent Street, Cessnock, NSW . Crows Nest: GHD-Longmac Pty
Ltd.

GHD-LongMac. (2004). Report of Geotechnical Constraints for development of Former
Aberdare Extended Colliery Site Cessnock NSW. Report to Hardie Holdings. Sydney: GHD-
LongMac.

Holla, L. (1987). Vol 2. Surface subsidence prediction in the Newcastle Coalfield. In Mining
Subsidence in New South Wales. New South Wales Department of Mineral Resources.

Holt, G. (2004). Pillar and roof stability calculations. (R. Kingsland, Interviewer).

Hynes, J. L. (1987). Tri-towns subsidence investigation, Weld County, Colorado. Colorado
Geological Survey Open File Report 87-3, 52p.

Lohe, E. M., & Dean-Jones, G. L. (1995). Structural geology of the Newcastle-Gosford
region. Engineering Geology of the Newcastle-Gosford Region (pp. 14-39). Newcastle:
Conference Publications.

Mark, C. (1990). Pillar design methods for longwail mining. Bureau of Mines, U.S.
Department of the Interior.

Mark, C., & Barton, T. (1997). Pillar Design and Coal Strength. Proceedings of New
Technology for Ground Control in Retreat Mining (pp. 49-59). 1C8446.

Mark, C., & Barton, T. (1996). The uniaxial compressive strength of coal: Should it be used
to design pillars? Proceedings of the 15th International Conference on Ground Control in
Mining. Golden, Colorado, USA.

PARSONS BRINCKERHOFF PR_1822 CESSNOCK CIVIC CENTRE INTERPRETIVE REPORT - REV C Page 41




v
&

oy

v

gl

Page 42

Cessnock Civic Centre, Zone A Mine Subsidence Investigation - Interpretive Report

Parsons Brinckerhoff. (December 2004). Proposed Cessnock Civic Centre, Vincent Street
Cessnock - Geotechnical Management Plan. for Hardie Holdings. Newcastle: Parsons
Brinckerhoff.

Parsons Brinckerhoff Pty Ltd. (2009). Cessnock Civic Centre, Vincent Street Cessnock Mine
Subsidence Hazard Risk Assessment. Newcastle: Parsons Brinckerhoff Pty Ltd.

Parsons Brinckerhoff Pty Ltd. (2009). Factual Report for Cessnock Civic Centre Zone A Mine
Subsidence Investigation. Newcastle: Parsons Brinckerhoff Pty Ltd.

Parsons Brinckerhoff Pty Ltd. (2005). Proposed Cessnock Civic Centre, Vincent Street
Cessnock — Mine Subsidence Investigation. Newcastle: Parsons Brinckerhoff Pty Ltd.

Roberts, S. B. (2007). Coal in the front range urban corridor - an overview of coal geology,
coal production, and coal bed methane potential in selected areas of the Denver Basin,
Colorado, and the potential effects of historical coal mining on development and land-use
planning. In D. K. Higley, Petroleum systems and assessment of undiscovered oil and gas in
the Denver Basin Province, Colorado, Kansas, Nebraska, South Dakota, and Wyoming -
USGS Province 39: (pp. ¢h.3, 45p.). U.S. Geological Survey Digital Data Series DDS-69-P.

Salamon, M. (1974). Rock mechanics of underground excavations. Proceedings of the 3rd
Congress, International Society for Rock Mechanics. Denver, CO: National Academy of
Sciences.

Singh, K. B. (2007). Pot-hole subsidence in Son-Mahanadi Master Coal Basin. Engineering
Geology (89), 88-97. ’

Standards Australia. (1993). AS 1726-1993 Geotechnical site investigations. Sydney, NSW,
Australia: Standards Australia.

Standards Australia. (1996). AS 2870-1996. Residential slabs and footings - construction .
Sydney, NSW, Australia: Standards Australia.

PR_1822 CESSNOCK CIVIC CENTRE INTERPRETIVE REPORT - REV C PARSONS BRINCKERHOFF



Figures



Project:  Cessnock Civic Centre Zone A Geotechnical Investigation
Location: Vincent Street, Cessnock

Client: Hunter Land ‘w %
- ma,

N

Vi i 3
2K vyt 0 dr ST
ORED BORE HOLE LOCATION ==
KLlT S el & 4
PREVIOUS PB BOREHOLE

¥ EXTENT OF POTHOLING 2005
AT G
EXTENT OF POTHOLING 2007
R e
€ DETAILED SURVEY
! POTHOLE RESULTS 2008
- -
SURFACE CRACKING 2007

.

£ | ZONE BOUNDARY (=
. VENTING SHAFT LOCATION

_ HISTORIC SUBSIDENCE AREAS
™" (6HD,2001)

Samms | SURFACE CRACKING 2009

k,,. w "EXTENT QF POTHOLING 2009

—

m:w-_n._:.nn Features and
Site Investigation Plan

J Figure 1




2122827b-GEO-Geological Section-F002

| 1 AT FULL SETE

I.

LEGEND:
- — TT7 . N =10 SPT N Values Reck Sirangth
1L | Topsoi | h_nSaa:..as k\ Claywy S W Rock Molerial Wealhering Clossification ] Medium
=2 - — h 4 Waler Level H High
| sty Clay Coal U A e SW  Rack Weatherirg Class
_. - ._n.\q]. b : H Rock Sirenglh Closs
] = | i - > a e ’ thering
Sandstone | | [ Sondy 51 F ] {man mede ground) i RQD  Deplh of Weothering
Core Loss | Sandy Clay — Clayey Send Class Il Rack Classification (Pells of ol, 1998) 2 9
| <
= 3
| Siltstone .J. 7 Sitty Sand
as 4 T
Y
o
RQD @
&0 L@
53 oA L
80 _.d_, o
Weothered lone 3
73 koo Plan nal fo scale)
i nwﬂ ( ) M
9 50 U [ e m
70 2 I
B4 Depth of Weathar ng 97 -
. " o ¥ :
- s
E %8 Lij :
M.u &0 Fresh Rock mﬂ
W... 98 B8 37| swerm
= Thickly Bedded L e
S 97 83 A4 [ i
..ﬂn.- 55 ¥
= - 3
93 .o
50 & et
8BS
45— Lominaled
95
80 —{ ow
40 —
= 5o 3£ 4o
70 14 49
85 LM
35 70 a 33 YAt
1 o - .
3 e 0
30 a
p R
(2]
LS
25
57 =R
L
e & “g |m_;._,r W |
20 L . i | ) 1 | |
0 50 o 100 150 200 250 300 350
NOTE: 3 Times Vertical Exaggeration Distance (metres)
o Fon CompTmTIN
T .
. = o O SN, PARSONS HUNTER LAND
= = === = V88 Frocmes oaced BRINCKERHOFF VINCENT STREET. CESSNOCK
T H T—1 s MGG ML | e, ZONE A MINE SUBSIDENCE INVESTIGATION
= i 1 e R e FIGURE 2 - GEOLOGICAL SECTION
| T ST o i
A 16008 [ ] A5 Lk “l' IL-J..‘“
ey | oare | DESCRITION DRAFT CHECK DRSIGH VERFT | WPRonE | NCSI cartified Cumity Sywsiem o 150 B001 [DATE — et e e 21228278 - — GEO - 002
ey g - e e : -

173G b st Sy s




Client: Hunter Land

Project:  Cessnock Civic Centre Zone A Geotechnical Investigation
Location: Vincent Street, Cessnock

0 100 200m

A

oy e P P

Fo Braeal
o

NORTHERN

s =~

4071 [SURFACE CRACKS 2007 |

| Pt

49.85
49.85°

.#m L PE
V. N HOLE LOCATION.

r Y

l...'lt...l

-

cus

e A

DETAILED SURVEY
' POTHOLE RESULTS 2008
L& +

qwcxmhﬂm CRACKING 2007

% | ZONE BOUNDARY

h. <mz,:zm.m1>m.— LOCATION

HISTORIC SUBSIDENCE AREAS
(GHD,2001)

SURFACE CRACKING 2009

EXTENT OF POTHOLING 2009

ISOPATCH CONTOURS
DEPTH TO SEAM
DEPTH TO SEAM [INFERRED)

Zone A Depth of Cover Isopachs Plan

Figure 3

=04




Client: Hunter Land
Project:  Cessnock Civic Centre Zone A Geotechnical Investigation
Loeation: Vincent Street, Cessnock

_ _ y : ,. o, i R = )
.m../ NORTHERN R L — 3= .

Abmrimem .
A W g ML, 2
AR o Alne e
Ll B
3 5

/

<. NUMBER

.\ e 2 A G hr‘[.\
; h\_umnn:mw_oz BORE .11.» 7
; ¢+ HOLE LOCATION Pt

fe ot T o iy g

| CORED BORE HOLE LOCATION .
PR e o

L PREVIOUS PB BOREHOLE Fiin

4 s U’ LOCATION

A R

-

% SURFACE CRACKING 2007

| ZONE BOUNDARY

HISTORIC SUBSIDENCE AREAS
IGHD, 2001}

SURFACE CRACKING 2009

EXTENT OF _uo._.Io_r_z.m 2009

ISOPATCH CONTOURS

7 ~ Mine Working Homogeneous Sections
: | L . A, Iﬂsh




Client: Hunter Land
Taﬁﬂn Cessnock Civic Centre Zone A Geotechnical _:%G.._ §§
e,

Location: Vincent Street, Cessnock

[POTHOLE 5m B |
- s A -
e (VENTING SrATT )

.rh‘vkt.rla...sm Py
- .‘.n.i.ﬂ.nﬂm.h..lh

¥

R A TR .
B UNSTABLE J2ai= & st
' AL HOMOGENEOUS SECTION 7
s . “! NUMBER o o
ol S ki s Y i S =St LI L GO g e PERCUSSION BORE. o
RS A ks & - >, = 4 H38 & HOLE LOCATION Vv
] g ) . o » . 5 AN b %,..N,\\.\u-.m‘:\r\. .\\.\.-M‘\\\M
= CORED BORE HOLE LOCATION
AL el iV
PREVIOUS PB BOREHOLE ~ ./
77 =% LOCATION g

-5

v
TENT OF POTHOLING 2007

. il _ v At L , /LA BPL (X
=2 - e B | 4 612N 07! (47 “ DETAILED SURVEY

| . ”~ et _ . , Ll C i Vo P 71| POTHOLE RESULTS 2008

E iy # & - - f )
2 ‘ * SURFACE CRACKING 2007
L gy
S | ZONE BOUNDARY
=+~ | VENTING SHAFT LOCATION |

pudc ‘  HISTORIC SUBSIDENCE AREAS
mm=EEE 6HD,2000) .

..!_.L. _‘ SURFACE CRACKING 2009

g i =

7&5 ._ f I [
" J EXTENT OF POTHOLING 2009

254 | ISOPATCH CONTOURS
49.85 ' DEPTH TO SEAM
49.85° | DEPTH TO SEAM (INFERRED)
Stability Analysis Results
Figure 5

‘.? SOUTHERN
. AREA

=04




Client: Hunter Land Eg
Project:  Cessnock Civic Centre Zone A Geotechnical Investigation ‘w
= ma,

NORTHERN

Location: Vincent Street, Cessnock EEE.“
0 100 200m TR

L | 4 " ..J : = H ,
Scale 1:4000 w0 =

UNSTABLE * 4
s i

AL HOMOGENEQUS

SECTION e 40
eSS el 4

% PERCUSSION BORE 277 17

57~ HOLE LOCATION 7L

ot it LN

CORED BORE HOLE LOCATION ;
T P
%L PREVIOUS PB BOREHOLE

7

HAtg SN y
EXTENT OF POTHOLING 2005

_ HISTORIC SUBSIDENCE AREAS
(GHD,2001)

| SURFACE CRACKING 2009

5 N EXTENT OF POTHOLING 2009

e

&~ SOUTHERN .
AREA 7 °

e 25+ | ISOPATCH CONTOURS
| 4985~ DEPTH TO SEAM
49.85°  DEPTH TO SEAM (INFERRED)
Stability Analysis Results, Small Pillars
oo Figure 6




Client: Hunter Land

PARSONS
Project:  Cessnock Civic Centre Zone A Geotechnical Investigation ‘w
= ms

Location: Vincent Street, Cessnock BRINCKERHOFF
0 100 200m 29 s

| Y 2 i | = | . - » i .’;
- ‘ B, N
—— s . NORTHERN : .

! : e * 8 4 E Flaw/ /) P i
/ ; : (e~ R pE P — . %nmzncmmazmomm ,f.{.l

_.u.
4 HOLE LOCATION £/,
” R F 4
/ P Sxmo BORE HOLE LOCATION y
4 LT S ’
\>.1 3255 PB BOREHOLE ~~ 3~
LOCATION )
LY GALs 4
BT oIS {,\ \\.
OPEN CUT 77
oy
&y,
# /

DETAILED SURVEY
' POTHOLE RESULTS 2008
e

& SURFACE CRACKING 2007

M ZONE BOUNDARY
"~ | VENTING SHAFT LOCATION

SE HISTORIC SUBSIDENCE AREAS
= 1GHD,2001)

Samw® | SURFACE CRACKING 2009

_... g q EXTENT OF POTHOLING 2009

ISOPATCH CONTOURS

Subsurface Subsidence Features
L Figure 7




Client Hunter Land g
Project:  Cessnock Civic Centre Zone A Geotechnical Investigation

Location: Vincent Street, Cessnock g%%

0 100 200m

Scale 1:4000

x_. ..: xm,_‘_.o:.:ozw.
LA 74T ST, \w.t

SUBSURFACE FLOW DIRECTIONS 7
\ Lt LT T ERELS T T \1

7 PERCUSSONBORE 9
{ HOLE LOCATION hﬂv /
7T &~ “\Q

R 2= (ORED BORE HOLE LOCATION -
Eﬂ _ms«nx,udk\m AL

.W - PREVIOUS PB BOREHOLE —
X Sh:_oz

%hﬁ‘x\

n_vmz T
\i\ 2

mMHmz._ OF POTHOLING 2005
S Y

EXTENT OF POTHOLING 2007

ARy

2
=, 3
e g

= )
. .
e g
Ny s R
il %

* DETAILED SURVEY
[ .vn_.:._o_..m RESULTS uog

- ,w_._mrﬁ CRACKING 2007

MAIN
SUASIDENCE
EVENT 2007

ZONE BOUNDARY 1

" HISTORIC SUBSIDENCE AREAS
(GHD,2001)

SURFACE CRACKING 2009

EXTENT OF POTHOLING 2009

Surface and Subsurface Water Connections

e Figure 8




Projectt  Cessnock Civic Centre Zone A Geotechnical Investigation §§
Location: Vincent Street, Cessnock

Client: Hunter Land ‘w %
e,

0 100 200m s

_ _ : _ B |

aA N

T

s L

_ NORTHERN

LEGEND

- HOMOGENEOQUS SECTION BOUNDARY

Al mriyre, o .
e et )
7 e

-}i..q.r. ». _ .. ._. :.. »_._._ozcomzmccmm::oz
?ﬁh R o~ : - A2 NUMBER

Avm PERCUSSION BORE
H26 HOLE LOCATION

26ho3 CORED BORE HOLE LOCATION

2 A PREVIOUS PB BOREHOLE

LOCATION
| — OPEN CUT
& N
e
N
o e EXTENT OF POTHOLING 2007

SURFACE CRACKING 2007
ZONE BOUNDARY
VENTING SHAFT LOCATION

HISTORIC SUBSIDENCE AREAS
(GHD,2001)

mmme SURFACE CRACKING 2009

t’
o] DETAILED SURVEY
: POTHOLE RESULTS 2008
ammms
—
1

"

| SURFACE CRACKS 2007 [

N EXTENT OF POTHOLING 2009

EVENT 2007

T ISOPATCH CONTOURS

STABLE WORKINGS

MARGINALLY STABLE WORKINGS

JU

UNSTABLE WORKINGS

ARE
Stability Analysis Results for Areas A9, C1 and C
Figure




Client: Hunter Land a §

Project:  Cessnock Civic Centre Zone A Geotechnical Investigation
Location: Vincent Street, Cessnock

0 100 200m
b L |
Scale 1:4000 : @

NORTHERN
AREA

Abmrdinin .
phyeriat s
h.fh 3 4 s Adogaca,

e
rmmmza__.wr%._ e—
m—,

MSZm A DEVELOPMENT BOUNDARY
o )
Qw BUFFER OFFSET DISTANCE

L ATy R P

g 3 T SRk P
% STABLE & A,

FRDE 5 .Q%\tﬂ;“w\ul“\n
S5 MARGINALLY STABLE ie/dey s
(VR = v vt 1] 2 D
LD NsTARls L

g..i._
o AL HOMOGENEQUS SECTION oo
% NUMBER :

‘ i SRR ) -
5 S5 "< PERCUSSION BORE \w.‘ \
? 4, /I 4

4 CORED BORE HOLE LOCATION .~
B2 i T .
- PREVIOUS PB BOREHOLE

PoX A e

o

55 0 <t L . W 3 ELM #T [ =  SURFACE CRACKS 2007

SALHESL 1 2 A2 EXTENT OF POTHOLING 2007
E Fd \ - - e g

3/ DETAILED SURVEY

7 'POTHOLE RESULTS 2008

=i ”

w®*®  SURFACE CRACKING 2007
£ | ZONE BOUNDARY

- VENTING SHAFT LOCATION

HISTORIC SUBSIDENCE AREAS
(GHD,2001)

Ysmw==  SURFACE CRACKING 2009

|

£ &4 . \I. : M EXTENT OF POTHOLING 2009
L~ SOUTHERN ;7] /
AREA A P4
5 e /
o , Zone A Development Boundarie

e Figure °




Client: Hunter Land . ‘w Ea%
Project:  Cessnock Civic Centre Hazard Risk Assessment

Location: Vincent Street, Cessnock

Area for construction of buildings - standard slab

construction as Zone F not undermined.

ZONE A (2) i

-

—— ) o

- Zone A(2) Area for construction of buildings -
it foundations must ba pilad below existing workings. §

one A(1) Area for construction of buildings -
slab consltruction design to span pothole.

n.n. __a

Area for construction of
buildings - standard slab
construction as Zone G
not undermined

: % = ey S S et
Zone A(3) Area not suitable for construction of
buildings. Use only for parking or hardstand areas

S i

LEGEND

/ ZONE E (1) _\ NP LPTISTA Z0NC A (1) UNNAMED MINE AREA LARGE PILLARS
M__ p- ZONE A (3) 4 zone 4 (2 UNNAMED MINE AREA LARGE PILLARS
et e ol S L MINE AREA LARGE PILLARS
%, Y : -\hﬂ%& ZONE A (3 UNNAMED
SML 60m setback from workings

ZONE B UNNAMED MINE AREA SMALL PILLARS

L= ZON

o

| in South East comer,

EA(2) &
—y

N

20N € [ No 2 EAST SECTION

ZONE D GOAF AREA
& 20N ¢ OPEN CUT
B ZONL © OPEN (UT
existing mine workings in G
South Eastem comer. s 7ONE £ (3) OPEN CUT/POSSIBLE UNDERGROUND WORKINC
o . : /
: : | Zone E(2) Area for ZONE | i
> : ﬂhcsu“_“ﬂnhﬂ,.“__._w.cﬂﬂnha ZONE G UNMINED
B =it o e B oo adentriof R zonE SHALLOW WORKINGS
r‘ o I U . Hﬁw.. TM.\:HW\_.nhBM_ha.ESosdi!o? ! 208 BLACK CREEK
g Zone E(1) Area of former backfilled open cut mine is suitable . \_

for construction of buildings subject to excavation and
recompaction to a depth of 3m 1o provide a bridging layer over g
the uncompacted fill to minimise future settiement.
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Appendix A

Point load strength test reports
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Appendix B

Laboratory test reports




AUSTRALIAN SOIL TESTING PTY LID. «cunmmen

24 Bermill Street, Rockdale, NSW, 2216 P.O. Box 2014, Rockdale D.C. NSW 2216
Tel: 9597 5599, 9597 3286 Fax: 9597 3442 Email: austst@bigpond.com

POINT LOAD STRENGTH INDEX TEST REPORT

CLIENT: Parsons Brinckerhoff
PO BOX 1162
PROJECT: 2122827B
[ LAB. SAMPLE LITHOLOGY PLATEN TEST POINT | POINT
NO. SOURCE SEPARATION | ORIENTATION| LOAD LOAD
DIAM |HEIGHT STRENGTH|STRENGTH
(mm) | (mm) Is (MPa) | Is o) (MPa)
54393 BHO1 52.42 Diametral 1.01 1.03
52.7 Axial 1.04 1.12
NOTES TO TESTING
Testing Device: ELE Point Load Tester
Sample History: Unsoaked
[Sampled by: Client
Job Number: 066-122-2
Date Tested: 18.09.09
Test method: AS 4133.4.1 2007 Page 1 of 1
Form RO4 File CAExce! Roports\Point Load Strength Index Issue 4 Soptember 2001 CWS
WaTh
WOR i socomes ueme 1 ny oot g Signed: ... . . .. cme:..,é.‘..(-.!ﬁp.'.a“ .

—r———— In OCCodoncd wilth NATA'S occaadialion requesments.
TSR Acciecied for complonco wih BOMEC 17028, Title: ... ... L o TP

pote:.. 2x(2fe®

I fEE N N W AN TR R N EE R R e e



AUSTRALIAN SOIL TESTING PTY LTD. «ex rees oo
24 Bermill Street, Rockdale, NSW, 2216 P.O. Box 2014, Rockdale D.C. NSW 2216

Tel: 9597 5500, 95Q7 3286 Fax: 9597 3442 Email: austst@bigpond.com

UNIAXIAL COMPRESSION TEST REPORT

Test Method: AS 4133.4.3 - 1993

Client:  Parsons Brinckerhoff Report No.: 54262
Project: 2122878 Test Date: 04.09.09

Report Date: 08.09.09
Bore Hole No: BH 30 Depth (m): 54.5-54.70m
Rock Description: Coal Sample Type: Core

Uniaxial Compressive Strength : 15.6 MPa

Younq's Modulus Poisson Ra

Secant : 2.7 GPa 0.172 Calculated between 0 and 50 % of max. axial stress.
. - Axial 2
Axial Stress v's Strain Plots —— Diametral 1
== Avg Diamelral
16 .‘
* T | |
“T-— - - | L L
12 4 ¥—> /'/
5 10 - }
! | |
! - ' -
2] | |
3 "’4"| i [ | 1
44 \-- 1 it
! |
o S e i
0 + ' v

-2000 -1400 -800 -200 400 1000 1600 2200 2800 3400 4000 4600 5200 5800
Strain - ue (mm x 10%)

Remarks: Refer to page 3 for deviations from standards
The duration of the test falls outside the test method limits of 5-15 mins.

|Samplg/s supplied by the client |Note: Graph not to scale | Page 10f3 ,
NATA s Accrodited Number 1459 This document shall nol Signed: 4—7/" Name: Py ™ | | -«
v b-c'rf;r-varnn ::;op! n:u_ l:m n'n\-'» m.l:\f u.??f;{“ ! ,

s 1OSIe v MAAY ccoedioton Tle  L#A Date: I tleq



UNIAXIAL COMPRESSION TEST REPORT

Test Method: AS 4133.4.3 - 1993

Client: Parsons Brinckerhoff ReportNo.: 54262
Project: 2122878 TestDate: 04.09.09

Report Date: 08.09.09
Bore Hole No: BH 30 Depth {(m): 54.5-54.70m
Rock Description:  Coal Sample Type: Core

Uniaxial Compressive Strength : 15.6 MPa

Average Sample Diameter (mm):{ 61.1 Dry Density (m3): 122
Sample Height (mm):| 142.8
Duration of Test (min):;} 2.63

Rate of Loading (MPa/min):| 5.93
Mode of Failure:| Brittle )
PB ’B
21228278 21228278

. " Ing ine : essive Stre
Unconfined Compressive Strength l\:"tt-“-l?:‘“l-:‘i;.( .nnﬁu essive Strength
Test Sample After Test Sample

BH 30 BH 30
54.5-54.70m 54.5-54.70m

T

i = L

Remarks. The !éngth fo diameter ratio falls outside the test meth li
Wet Density (Ym3). 1.26 . Moisture Content (%): 3.06
] [ Page 2 of 3




UNIAXIAL COMPRESSION TEST REPORT

Test Method: AS 4133.4.3 - 1993

COMPRESSIVE STRENGTH TESTS WITH MODULUS DEVIATIONS
FROM THE TEST STANDARD AND TEST EQUIPMENT

TEST STANDARD : AS4133.4.3-1993. Methods of Testing Rocks
for Engineering purposes. Method 4.3 - Rock Strength Tests - Determination of

deformability of rock materials in uniaxial compression.

SAMPLE PREPARATION AND TESTING PROCEDURE

4(a)(i) Length to diameter ratio may not conform to 2.5 due to the length of suitable sample available. The
diameter of the specimen may not be ten times the size of the largest grain in the rock.

4(a)(ii) Ends of the specimen may not be parallel to within 0.05mm in 50mm due to the end preparation
technique.

4(a)(iii) Ends of the specimen may not be flat to 0.02mm due to irregularities within the sample,
such as solution cavities. .

4(a)(iv) The sides of the specimen may not be smooth, free of abrupt irregularities and straight to
within 0.3mm over the full length of the specimen. This is due to the drilling process and irregularities
within the sample, such as solution cavities.

4(c) Samples were tested in the "As Received" condition. They were not conditioned in a uniform
temperate and humidified environment for five or more days.

5(a) Specimens were loaded at a constant rate of load to achieve failure within 5 to 15 minutes of loading.
The rate of loading was based on an initial estimate of the UCS strength. However in some cases,
failure occurred before 5 minutes loading, due to lower than estimated strength.

7(i) Prior to testing, the cores were stored as received from site. ie the cores were wrapped in plastic

TEST EQUIPMENT

Test Equipment: ELE Compact 1000 Hydraulic Compression Test Machine.

| Page 3 of 3




AUSTRALIAN SOIL TESTING PTY LID. 1su s
24 Bermill Street, Rockdale, NSW, 2216 P.O. Box 2014, Rockdale D.C NSW 2216

Tel: 9597 5599, 9597 3286 Fax: 9597 3442 Emall: austst@bigpond.com

UNIAXIAL COMPRESSION TEST REPORT

Test Method: AS 4133.4.3 - 1993

Client: Parsons Brinckerhoff

Project: 21228278

Report No.: 54263

Test Date: 04.09.09
Report Date: 08.09.09

Bore Hole No: CBHO03

Depth (m): 41.6-41.86m

Rock Description: Coal

Sample Type: Core

Uniaxial Compressive Strength :

17.9 MPa

Young's Modulus

Secant : 2.7 GPa

Poisson Ratio

0.286

Calculated between 0 and 50 % of max. axial stress.

18 4

16 4 1

= Axial 1

14 4

Axial Stress (MPa)
a

0 —t

I N S T, W T =
|

|

T T

m-mm-1m-1mmom1mg§oommmommom
Strain - ue (mm x 10

Remarks: Refer to page 3 for deviations from standards
The duration of the test falls outside the test method limits of 5-15 mins.

Sample/s supplied by the client |Note: Graph not to scale | Page 10f3 ,
NATA s Acciedied Number 145 This document sha nat Signed: &f Name .. Uﬁ! o
ba reprociucod cxcapt in hul This documand @ evsed
N OCCOIONCE With NAIAYS OCCroaIation roquitements Title: q l < { 0 L |

o) Accrodded lor compianco wih BOMEC | 7025

L~ Date:




UNIAXIAL COMPRESSION TEST REPORT

Test Method: AS 4133.4.3 - 1993

Client: Parsons Brinckerhoff Report No.: 54263
Project: 21228278 Test Date: 04.09.09

Report Date: 08.09.09
Bore Hole No: CBHO3 Depth (m): 41.6-41.86m
Rock Description:  Coal Sample Type: Core

Uniaxial Compressive Strength : 17.9 MPa

Average Sample Diameter (mm):| 61.3 Dry Density (t/m3): 1.20
Sample Height (mm):| 137.3
Duration of Test (min):| 2.30

Rate of Loading (MPa/min):| 7.76
Mode of Failure:| Brittle

PB rs

21228278B 2122827B

Unconfined Compressive Strength
Test Sample

CBHO3
41.6-41.86m

Remarks:
Wet Density (Ym3): 1.23

Unconfined Compressive Strength
After Test Sample

CBHO3
41.6-41.86m

The length to diameter ratio falls outside the test method limits of 2.5:1 to 3.0:1.

Moisture Content (%): 2.54

l

1 Page 2 of 3




UNIAXIAL COMPRESSION TEST REPORT

Test Method: AS 4133.4.3 - 1993

COMPRESSIVE STRENGTH TESTS WITH MODULUS DEVIATIONS
FROM THE TEST STANDARD AND TEST EQUIPMENT

TEST STANDARD : AS4133.4.3-1993. Methods of Testing Rocks
for Engineering purposes. Method 4.3 - Rock Strength Tests - Determination of

deformability of rock materials in uniaxial compression.

SAMPLE PREPARATION AND TESTING PROCEDURE

4(a)(i) Length to diameter ratio may not conform to 2.5 due to the length of suitable sample avatlable The
diameter of the specimen may not be ten times the size of the largest grain in the rock.

4(a)(ii) Ends of the specimen may not be parallel to within 0.05mm in 50mm due to the end preparation
technique.

4(a)(iii} Ends of the specimen may not be fiat to 0.02mm due to irregularities within the sample,
such as solution cavities.

4(a)(iv) The sides of the specimen may not be smooth, free of abrupt irregularities and straight to
within 0.3mm over the full length of the specimen. This is due to the drilling process and irregularities
within the sample, such as solution cavities.

4(c) Samples were tested in the "As Received" condition. They were not conditioned in a uniform
temperate and humidified environment for five or more days.

5(a) Specimens were loaded at a constant rate of load to achieve failure within 5 to 15 minutes of loading.
The rate of loading was based on an initial estimate of the UCS strength. However in some cases,
failure occumred before § minutes loading, due to lower than estimated strength.

7(i) Prior to testing, the cores were stored as received from site. ie the cores were wrapped in plastic

TEST EQUIPMENT

Test Equipment. ELE Compact 1000 Hydraulic Compression Test Machine.

| Page 3 of 3




Appendix C

Pillar stability analysis output




Parsons Brinckerhoff

ABN 84797323433
Job Number 21228278
Pillar Stability Calculation Sheet 10f 1
|Client Hunter Landeegional Land Joint Venture Office Newcastle
[Principai : Date 22 October 2009
IProject Cessnock Civic Centre - Zone A By RIK
lLocation  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area A1 Area A1 Area A1
Depth of Workings H (m) 19 19 19
Pillar Width w1 (m) 8.5 8.5 8.5
Pillar Length w2 (m) 176 17.6 17.6
Pillar Height h (m) 3.8 495 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 (m) 49 : 49 4.9
Pillar width/helght w/h 2.24 1.72 1.39
Tributary Area ¢1 (m) 13.40 13.40 13.40
Tributary Area c2 (m) 24.90 24,90 24.90
Vertical Stress Sv (MPa) 0.47 0.47 0.47
Bieniawski Strength (MPa) 6.08 5.30 4.81
Salamon & Munro Strength (MPa) 7.86 6.60 5.75
UNSW Strength (MPa) wh<5 8.21 6.89 6.00
UNSW Strength (MPa) w/h>5 10.51 10.13 8.90
Pillar Load"* - Obert & Duval (MPa) 1.04 1.04 1.04
Choose Correct UNSW Strength for w/h
Bieniawski Factor of Safety 5.9 5.1 4.6
S & M Factor of Safety 7.6 6.4 55
UNSW Factor of Safety (Power Law) 79 6.6 5.8
RESULT Stable Stable Stable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 R, E’z_ ok
UNSW Dec 1998 /! b2 s
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Parsons Brinckerhoff

i

Job Number 21228278

ABN 80 078 004 798

Pillar Stability Calculation Sheet 1of1

Client Hunter Land/Regional Land Joint Venture Office Newcastle

Principat Date 22 October 2009

Project Cessnock Civic Centre - Zone A By RIK

Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area A2 Areoa A2 Area A2
Depth of Workings H (m) 26 26 26
Pillar Width w1 (m) 14.3 14.3 14.3
Pillar Length w2 (m) 241 241 241
Pillar Height h {m) 38 495 6.1
Bord Width b1 (m) 73 7.3 73
Bord Width b2 {m) 43 43 4.3
Pillar widtivhelght w/h ) 3.76 2.89 2.34
Tributary Area c1 (m) 18.60 18.60 18.60
Tributary Area c2 (m) 31.40 31.40 31.40
Vertical Stress Sv (MPa) 0.64 0.64 0.64
Bieniawski Strength (MPa) 8.36 7.05 6.24
Salamon & Munro Strength (MPa) 9.99 8.39 7.31
UNSW Strength (MPa) w/h<56 10.42 8.75 7.63
UNSW Strength {(MPa) w/h>5 10.85 9.98 9.55
Pillar Load* - Obert & Duval (MPa) 1.08 1.08 1.08
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 7.7 6.5 58
S & M Factor of Safety 9.3 7.8 6.8
UNSW Factor of Safety (Power Law) 97 8.1 71
RESULY Stable Stable Stable

*Full Tributary Area Load

NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
{J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 C2 K ____

UNSW Dec 1998 ! h2 ’
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Parsons Brinckerhoff -
' Job Numb 1028078
ABN 80 078 004 798 ob Number
Pillar Stability Calculation Sheet 10f2
Client Hunter Land/Regional Land Joint Venture Oftice Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar 1D Area A3-1 Area A3-1 Area A3-1
Depth of Workings H (m) 30 30 30
Pillar Width w1 (m) 9.3 9.3 9.3
Pillar Length w2 (m) 189 189 18.9
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 (m) 4.9 4.9 49
Plilar width/helght wih 245 1.88 1.52
Tributary Area ¢1 (m) 14.20 14.20 14.20
Tributary Area ¢2 (m) 26.20 26.20 26.20
Vertical Stress Sv (MPa) 0.74 0.74 0.74
Bieniawski Strength {MPa) 6.39 554 5.01
Salamon & Munro Strength (MPa) 8.19 6.88 6.00
UNSW Strength (MPa) wh<5 8.55 7.18 6.26
UNSW Strength (MPa) w/h>5 10.49 10.06 9.81
Pillar Load" - Obert & Duval (MPa) 1.56 1.56 © 1.56
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 4.1 3.6 3.2
S & M Factor of Safety 53 4.4 39
UNSW Factor of Safety (Power Law) 55 486 4.0
RESULT Stable Stable Stable
*Full Tributary Area Load
|noTEs:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No, C5024 e f"'_ ok ,
UNSW Dec 1998 ,’ h2. ’
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Parsons Brinckerhoff >
ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 20f2
Client Hunter Land/Regicnal Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
|Location  Vincent Street, Cessnock Checked JINA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area A3.2 Area A3.2 Area A3-2
Depth of Workings H (m) 35 35 35
Pillar Width w1 {m) 6.9 6.9 6.9
Pillar Length w2 {m) 18.6 18.6 18.6
Pillar Height h {m) 38 495 6.1
Bord Width b1 (m) ‘ 7.3 7.3 7.3
Bord Width b2 (m) 49 49 4.9
Plllar width/height wh 1.82 1.39 1.13
Tributary Areac1 (m) 11.80 11.80 11.80
Tributary Area c2 (m) 25.90 25.90 25.90
Vertical Stress Sv (MPa) 0.86 0.86 0.86
Bieniawski Strength (MPa) 5.44 481 4.42
Salamon & Munro Strength (MPa) 7.14 6.00 5.23
UNSW Strength (MPa) w/h<5 7.45 6.26 5.45
UNSW Strength (MPa) w/h>5 10.63 10.32 10.13
Pillar Load” - Obert & Duval (MPa) 2.04 2.04 2.04
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 27 24 2.2
S & M Factor of Safety 35 29 26
UNSW Factor of Safety (Power Law) 37 3.1 2.7
RESULT Stable Stable Stable
*Full Tributary Area Load "
NOTES: -
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and irregular Pillars
(J.M. Galvin, B.K, Hebblewhite, M.D.G. Salamon, 8.B Lin) ACARP Research Report No. C5024 e ceee—— fQ__ ——— &_ ———
UNSW Dec 1998 ) s h ’
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Parsons Brinckerhoff é
ABN 80 078 004 798 Job Number 21228278 |
Pillar Stability Calculation . Sheet 10f 1
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA

PILLAR STABILITY

Coal seam Greta Greta Greta

Pillar ID Area A4 Area A4 Area A4

Depth of Workings H (m) 34 34 34

Pillar Width w1 (m) 10.1 10.1 10.1

Pillar Length w2 (m) 198 19.8 19.8

Pillar Height h (m) 38 495 6.1

Bord Width b1 (m) 7.3 7.3 7.3

Bord Width b2 (m) _ 49 49 4.9

Plllar widthjhelght w/h 2.66 . 2,04 1.66

Tributary Areac1 {m) 15.00 15.00 15.00

Tributary Area c2 {m) 27.10 27.10 27.10

Vertical Stress Sv (MPa) 0.83 0.83 0.83

Bieniawski Strength (MFPa) 6.71 578 5.20

Salamon & Munro Strength (MPa) 8.51 7.15 6.23

UNSW Strength (MPa) w/he<5 8.88 746 6.50

UNSW Strength (MPa) w/h>5 10.49 10.01 9.74

Pillar Load" - Obert & Duval (MPa) 1.69 1.69 1.69

Choose Corroct UNSW Strength for wh

Bieniawski Factor of Safety 4.0 3.4 31

S & M Factor of Safety 5.0 4.2 37

UNSW Factor of Safety (Power Law) 52 4.4 38

RESULT Stable Stable Stable

*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
{J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin} ACARP Research Report No. C5024 e fz_ N ,
UNSW Dec 1988 : i b 4
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Parsons Brinckerhoff DD
= =
ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10f 1
Client Hunter Land/Regional Land Joint Venture Office Newcastle
|Principal . Date 22 October 2009
lProject Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area AS Area AS Area AS
Depth of Workings H (m) 455 45.5 45.5
Pillar Width w1 (m) 7.8 7.8 7.8
Pillar Length w2 (m) 18.3 18.3 18.3
Pillar Height h (m) 3.8 4.95 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 (m) 49 4.9 4.9
Pillar width/helght w/h 2.05 1.58 1.28
Tributary Areac1 (m) 12.70 12.70 12.70
Tributary Area c2 (m) 2560 2560 2560
Vertical Stress Sv {MPa) 1.11 1.11 1.11
Bieniawski Strength (MPa) 5.80 5.08 4.64
Salamon & Munro Strength (MPa) 7.56 6.35 5.53
UNSW Strength (MPa) wh<5 7.89 662 5.77
UNSW Strength (MPa) w/h>5 10.55 10.20 0.99
Pillar Load" - Obert & Duval (MPa) 2.54 2.54 2.54
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 23 20 1.8
S & M Factor of Safety 3.0 25 22
UNSW Factor of Safety (Power Law) 31 26 23
RESULT Stable Stable Stable
"Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.8B Lin) ACARP Research Report No. C5024 e mmmmmen EQ_ N -
UNSW Dec 1998 ! h2 ’
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ABN 80 078 004 798 Job Number 21228278

Pillar Stability Calculation Sheet 10f 1

Client Hunter Land/Regional Land Joint Venture Office Newcastle
|Principal Date 22 QOctober 2009
IProject Cessnock Civic Centre - Zone A By RIK
[Location  Vincent Street, Cessnock Checked JNA

PILLAR STABILITY

Coal seam Greta Greta Greta
Pillar ID Area A6 Area A6 Area AG
Depth of Workings H (m) 44 44 44
Pillar Width w1 {m) 7.6 7.6 7.6
Pillar Length w2 (m) 17.1 171 171
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 (m) 4.9 49 49
Pillar width/helght wh 2.00 1.54 1.25
Tributary Area c1 (m) 12.50 12.50 12.50
Tributary Area c2 (m) 24.40 24.40 24.40
Vertical Stress Sv (MPa) 1.08 1.08 1.08
Bieniawski Strength (MPa) 572 5.02 4.59
Salamon & Munro Strength (MPa) 7.47 6.27 5.46
UNSW Strength (MPa) wh<5 7.79 6.55 5.70
UNSW Strength (MPa) wih>5 10.56 10.23 10.02
Pillar Load* - Obert & Duval (MPa) 253 253 253
Choose Correct UNSW Strength for wh

Bieniawski Factor of Safety 2.3 2.0 1.8
S & M Factor of Safety 3.0 25 2.2
UNSW Factor of Safety (Power Law) 31 26 23
RESULT Stable Stable Stable

*Full Tributary Area Load

|NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
{J.M. Galvin, BK. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 C2 k_____

UNSW Dec 1998 ! h2 ’

- e

) .L ed ﬂ"
JNA23T - HUNWPROVR1 2232?B=Geo_09modt_0'05_Wﬂtf’lp5lsﬁ\‘fP\DmMemrelahe reporfappendicesiappendix C - pillar stability analysis\[Piflar Stability-Zone A Cessnock (




Parsons Brinckerhoff DD
=5 =
- - 2.
| ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10of 2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam . Greta Greta Greta
Pillar ID Area A7-1 Area AT-1 Area AT-1
Depth of Workings H (m) 40 40 40
Pillar Width w1 (m) 10.7 10.7 10.7
Piltar Length w2 (m) 18.6 18.6 186
Piltar Height h (m) 38 495 6.1
Bord Width b1 {m) 7.3 7.3 7.3
Bord Width b2 (m) 49 49 49
Pillar width/helght wh 2.82 2.16 1.75
Tributary Area c1 (m) 15.60 15.60 15.60
Tributary Area c2 (m) 2590 2590 2590
Vertical Stress Sv (MPa) 0.98 0.98 0.98
Bieniawski Strength (MPa) 6.94 5.96 5.35
Salamon & Munro Strength (MPa) 8.74 7.34 6.40
UNSW Strength (MPa) w/h<5 9.12 7.66 6.67
UNSW Strength (MPa) wih>5 10.51 998 9.70
Pillar Load"* - Obert & Duval (MPa) 199 1.99 1.99
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 35 30 27
S & M Factor of Safety 4.4 37 32
UNSW Factor of Safety (Power Law) 46 39 34
RESULT Stable Stable Stable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formutas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 e f?_ ek ___ ,
UNSW Dec 1998 s h2 J
C” wl 4 ¢
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Parsons Brinckerhoff ,;?gg

ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 20f2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock ' Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area AT-2 Area AT-2 Area AT-2
Depth of Workings H (m) 443 44.3 44.3
Pillar Width w1 (m) 58 58 5.8
Pillar Length w2 (m) 175 175 175
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 7.3 73 7.3
Bord Width b2 (m) 49 49 49
Pillar width/helght wh 1.53 117 0.85
Tributary Area c1 (m) 10.70 10.70 10.70
Tributary Area c2 (m) 24 80 24.80 24.80
Vertical Stress Sv (MPa) 1.09 1.09 1.09
Bieniawski Strength (MPa) 5.01 4.48 4.15
Salamon & Munro Strength (MPa) 6.59 5.54 4.83
UNSW Strength (MPa) w/h<5 6.88 578 5.04
UNSW Strength (MPa) wih>5 10.79 10.52 10.34
Pillar Load" - Obert & Duval (MPa) 2.84 2.84 2.84
Choose Correct UNSW Strength for w/h
Bieniawski Factor of Safety ) 1.8 16 1.5
S & M Factor of Safety 23 20 1.7
UNSW Factor of Safety (Power Law) 24 20 1.8
RESULT Stable Stable Unstable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars ‘
{J.M. Galvin, B.X. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 - - f"!_ ——— E’f_ .-
UNSW Dec 1998 K h2 ,
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Parsons Brinckerhoff -
| ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10f2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
{Project Cessnock Civic Centre - Zone A By RIK
[Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area AB-1 Area A8-1 Area AB-1
Depth of Workings H (m) 40 40 40
Pillar Width w1 {m) 9.7 a7 9.7
Pillar Length w2 (m) 17.3 17.3 17.3
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 73 7.3 7.3
Bord Width b2 (m) 49 4.9 4.9
Pillar width/helght w/h - 2.65 1.96 1.59
Tributary Area ci (m) 14.60 14.60 14.60
Tributary Area c2 {m) 24.60 24.60 24.60
Vertical Stress Sv (MPa) 0.98 0.98 0.98
Bieniawski Strength (MPa) 6.55 5.66 5.11
Salamon & Munro Strength (MPa) 8.35 7.02 6.11
UNSW Strength (MPa) w/h<5 872 7.32 6.38
UNSW Strength (MPa) w/h>5 - 1049 10.03 - 978
Pillar Load* - Obert & Duval (MPa) 210 2.10 2.10
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 3.1 27 24
S & M Factor of Safety 4.0 33 29
UNSW Factor of Safety (Power Law) 42 35 3.0
RESULT Stable Stable Stable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and irregular Pillars
(J.M. Galvin, BK. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 [ :’2 _____ K ____ )
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TRANY B
ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 20f2
{Client Hunter Land/Regional Land Joint Venture Office Newcastle
IPrincipal Date 22 October 2009
IProiect Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area AB-2 Area A8-2 Aroa AB-2
Depth of Workings H (m) 44.3 44.3 44.3
Pillar Width w1 (m) 6.5 6.5 6.5
Pillar Length w2 (m) 17.6 17.6 176
Pillar Height h (m}) 38 495 6.1
Bord Width b1 (m) 73 7.3 7.3
Bord Width b2 {m) 49 49 49
Pillar width/height w/h .M 1.31 1.07
Tributary Area c1 (m) 11.40 11.40 11.40
Tributary Area c2 (m) 2490 2490 24.90
Vertical Stress Sv {MPa) 1.09 1.09 1.09
Bieniawski Strength (MPa) 5.29 4.69 4.32
Salamon & Munro Strength (MPa) 6.95 5.84 5.08
UNSW Strength (MPa) w/h<5 7.25 6.09 5.31
UNSW Strength (MPa) w/h>5 1068 10.39 10.20
Pillar Load" - Obert & Duval (MPa) 269 2.69 269
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 20 17 16
S & M Factor of Safety 26 22 1.9
UNSW Factor of Safety (Power Law) 27 23 20
RESULT Stable Stable Unstable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 N S’_ Y 22 ,
UNSW Dec 1998 ,’ ha ¢
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Parsons Brinckerhoff s
ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10f2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
|Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area A9-1 Area A9-1 Area A9-1
Depth of Workings H (m) 49 49 49
Pillar Width w1 (m) 105 10.5 105
Pillar Length w2 (m) 14.8 14.8 148
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 (m) 49 49 49
Pillar width/helght w/h 2.76 212 1.72
Tributary Area c1 (m) 15.40 15.40 15.40
Tributary Area c2 (m) 2210 22.10° 22.10
Vertical Stress Sv (MPa) 1.20 1.20 1.20
Bieniawski Strength (MPa) 6.86 5.90 5.30
Salamon & Munro Strength (MPa) 8.66 i 7.28 6.34
UNSW Strength (MPa) w/h<5 9.04 7.60 6.62
UNSW Strength (MPa) w/h>5 10.50 9.99 9.71
Pillar Load* - Obert & Duval (MPa) 263 263 2.63
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 26 22 20
S & M Factor of Safety ’ 33 2.8 24
UNSW Factor of Safety (Power Law) 34 29 25
RESULT Stable Stable Stable
*Full Tributary Area Load
INOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 e e ——— _% _____ E’ _____
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| ABN 80 078 004 798 _ Job Number 21228278
Pillar Stability Calculation Sheet 20f2
|Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Piliar ID Area A9-2 Area A9.2 Area A9.2
Depth of Workings H (m) 49 49 49
Pillar Width w1 (m) 7.5 75 7.5
Pillar Length w2 (m) 136 1386 13.6
Pillar Height h (m) 38 495 6.1
Bord Width b1 {m) 7.3 7.3 7.3
Bord Width b2 (m) 49 49 49
Plllar width/helght wh 1.97 1.52 1.23
Tributary Areacl (m) 12.40 12.40 12.40
Tributary Area c2 (m) 20.90 20.90 20.80
Vertical Stress Sv (MPa) 1.20 1.20 1.20
Bieniawski Strength (MPa) 5.68 499 4.56
Salamon & Munro Strength (MPa) 7.42 6.23 5.43
UNSW Strength (MPa) w/h<5 7.75 6.51 5.67
UNSW Strength {MPa) w/h>5 10.57 10.24 10.03
Pillar Load® - Obert & Duval (MPa) 3.05 3.05 3.05
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 19 16 1.5
S & M Factor of Safety 2.4 2.0 18
UNSW Factor of Safety (Power Law) 25 2.1 1.9
RESULT Stable Stable Unstable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
{J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 e e ——— E?_ —_——— E’ _____
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Parsons Brinckerhoff
ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10f 2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 3 December 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY )
Coal seam Greta Greta Greta
Pillar ID Area A9-3 Area A9-3 Area A9-3
Depth of Workings H (m) 46.5 46.5 486.5
Pillar Width w1 (m) 9.7 97 a7
Pillar Length w2 (m) 17.3 17.3 17.3
Pillar Height h (m) 38 4.95 6.1
Bord Width b1 {m) 7.3 7.3 7.3
Bord Width b2 (m) 49 49 49
Pillar width/height w/h 2.55 1.96 1.59
Tributary Area ¢t (m) 14.60 14.60 14.60
Tributary Area c2 (m) 24,60 24,60 24.60
Vertical Stress Sv (MPa) 1.14 1.14 1.14
Bieniawski Strength (MPa) 6.55 5.66 5.11
Salamon & Munro Strength (MPa) 8.35 7.02 6.11
UNSW Strength (MPa) w/h<5 8.72 7.32 6.38
UNSW Strength (MPa) w/h>5 10.49 10.03 9.78
Pillar Load" - Obert & Duval (MPa) 2.44 2.44 2.44
Choose Correct UNSW Strength for w/h
Bieniawski Factor of Safety 2.7 23 2.1
S & M Factor of Safety 34 29 2.5
UNSW Factor of Safety (Power Law) 36 30 26
RESULT Stable Stable Stable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars c
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024  _ _ _ oo 2 k.
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Parsons Brinckerhoff
ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 20f 2
Client Hunter Land/Regional Land Joint Venture QOffice Newcastle
Principal Date 3 December 2009
[Poiect  Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area A9-4 Area A9-4 Area A9-4
Depth of Workings H (m) 45.8 45.8 45.8
Pillar Width w1 (m) 7.4 7.4 7.4
Pillar Length w2 (m) 17.2 17.2 17.2
Pillar Height h (m) 38 4,95 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 (m) 49 4.9 49
Pillar width/height w/h 1.95 1.49 1.21
Tributary Area c1 (m) 12.30 12.30 12.30
Tributary Area c2 (m) 2450 2450 24.50
Vertical Stress Sv (MPa) 1,12 1.12 1.12
Bieniawski Strength (MPa) 5.64 4.96 4.54
Salamon & Munro Strength (MPa) 7.38 6.20 5.40
UNSW Strength (MPa) w/h<5 7.70 6.47 5.63
UNSW Strength (MPa) w/h>5 10.58 10.25 10.05
Pillar Load* - Obert & Duval (MPa) 2.66 2,66 2.66
Choose Correct UNSW Strength for w/h
Bieniawski Factor of Safety 2.1 1.9 1.7
S & M Factor of Safety 28 23 20
UNSW Factor of Safety (Power Law) 29 2.4 21
RESULT Stable Stable Stable
*Full Tributary Area Load
INOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and lrregular Pillars c
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. €5024  ________.___= 2 e Kk . -
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ABN 80 078 004 798 Job Number 21228278

Pillar Stability Calculation Sheet 10f2

Client Hunter Land/Regional Land Joint Venture Office Newcastle

Principal Date 3 December 2009

Project Cessnock Civic Centre - Zone A By RIK

Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar 1D Area A9-1 Area A9-1 Area A9-1
Depth of Workings H (m) 49 49 49
Pillar Width w1 (m) 9.5 a5 95
Pillar Length w2 {m) 13.8 13.8 138
Piltar Height h (m) 38 495 6.1
Bord Width b1 (m) 83 83 8.3
Bord Width b2 (m) 59 59 59
Pillar width/height w/h 2.50 1.92 1.56
Tributary Area ¢1 (m) 15.40 15.40 15.40
Tributary Area ¢2 (m) 22.10 22.10 22.10
Vertical Stress Sv (MPa) 1.20 1.20 1.20
Bieniawski Strength (MPa) 6.47 5.60 5.06
Salamon & Munro Strength (MPa) 8.27 6.95 6.05
UNSW Strength (MPa) w/h<5 8.64 7.25 6.32
UNSW Strength (MPa) wih>5 10.49 10.05 9.79
Pillar Load* - Obert & Duval (MPa) 3.12 3.12 3.12
Choose Correct UNSW Strength for w/h
Bieniawski Factor of Safety 2.1 1.8 16
S & M Factor of Safety 27 22 19
UNSW Factor of Safety (Power Law) 2.8 23 20
RESULT Stable Stable Stable
*Full Tributary Area Load

LHOTES:

1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars c

(J.M. Galvin, B.. Hebblewhite, M.0.G. Salamon, B.B Lin) ACARP Research Report No. C5024 ymmmmmmm————— 2 e ke
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Parsons Brinckerhoff

ABN 80 078 004 798 Job Number 21228278

Pillar Stability Calculation Sheet 20f2

Client Hunter Land/Regional Land Joint Venture Office Newcastle

Principal Date 3 December 2009

Project Cessnock Civic Centre - Zone A By RIK

Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar 1D Area A9.2 Area A9-2 Area A9-2
Depth of Workings H (m) 49 49 49
Pillar Width w1 (m) 6.5 6.5 6.5
Pillar Length w2 (m) 12.6 12.6 126
Pillar Height h (m) 38 4.95 6.1
Bord Width b1 {m) 83 8.3 83
Bord Width b2 (m) 59 59 5.9
Pillar width/height w/h 1.71 1.31 1.07
Tributary Area ¢c1 (m) 12.40 12.40 12.40
Tributary Area c2 (m) 20.90 20.90 20.90
Vertical Stress Sv (MPa) 1.20 1.20 1.20
Bieniawski Strength (MPa) 5.29 4.69 4.32
Salamon & Munro Strength (MPa) 6.95 5.84 5.08
UNSW Strength (MPa) wih<5 7.25 6.09 531
UNSW Strength (MPa) wih>5 10.68 10.39 10.20
Pillar Load* - Obert & Duval (MPa) 3.80 3.80 3.80
Choose Correct UNSW Strength for wih
Bieniawski Factor of Safety 1.4 1.2 1.1
S & M Factor of Safety 1.8 1.5 13
UNSW Factor of Safety (Power Law) 1.9 1.6 14
RESULT Unstable Unstable Unstable
*Full Tributary Area Load

NOTES:

1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and lrregular Pillars c

(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 o emomeae 2 . E _______
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Parsons Brinckerhoff

ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10f 2

Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 3 December 2009
Project Cessnock Civic Centre - Zone A By RIK

Location  Vincent Street, Cessnock Checked JNA

PILLAR STABILITY

Coal seam Greta Greta Greta
Pillar 1D Area A9-3 Area A9-3 Area A9-3
Depth of Workings H (m) 46.5 46.5 46.5
Pillar Width w1 (m) 8.7 8.7 8.7
Pillar Length w2 (m) 16.3 16.3 16.3
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 8.3 83 8.3
Bord Width b2 (m) 59 5.9 59
Pillar width/height w/h 2,29 1.76 1.43
Tributary Area c1 (m) 14.60 14.60 14.60
Tributary Area c2 (m) 24.60 24.60 24.60
Vertical Stress Sv (MPa) 1.14 1.14 1.14
Bieniawski Strength (MPa) 6.15 5.36 4.86
Salamon & Munro Strength (MPa) 7.95 6.67 5.81
UNSW Strength (MPa) w/h<5 8.29 6.97 6.07
UNSW Strength (MPa) wih>5 10.50 10.11 9.88
Pillar Load* - Obert & Duval (MPa) 2.89 2.89 2.89
Choose Correct UNSW Strength for w/h

Bieniawski Factor of Safety 2.1 1.9 1.7
S & M Factor of Safety 28 23 2.0
UNSW Factor of Safety (Power Law) 29 2.4 2.1
RESULT Stable Stable Stable

*Full Tributary Area Load

NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars c
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Repori No. C5024 2 K
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ABN 80 078 004 798 Job Number 21228278

Pillar Stability Calculation Sheet 20f2

Client Hunter Land/Regional Land Joint Venture Office Newcastle

Principal Date 3 December 2009

Project Cessnaock Civic Centre - Zone A By RIK

Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area A9-4 Area A9-4 Area A9-4
Depth of Workings H (m) 458 458 458
Pillar Width w1 (m) 6.4 6.4 6.4
Pillar Length w2 (m) 16.2 16.2 16.2
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 83 8.3 83
Bord Width b2 (m) 59 59 59
Pillar width/height w/h 1.68 1.29 1.05
Tributary Area c1 (m) 12.30 12.30 12.30
Tributary Area c2 (m) 24.50 24.50 24.50
Vertical Stress Sv (MPa) 1.12 1.12 1,12
Bieniawski Strength (MPa) 5.25 4.66 4.29
Salamon & Munro Strength (MPa) 6.90 5.79 5.05
UNSW Strength (MPa) w/h<5 7.20 6.05 5.27
UNSW Strength (MPa) wih>5 10.69 10.41 10.22
Pillar Load* - Obert & Duval (MPa) 3.26 3.26 3.26
Choose Correct UNSW Strength for w/h
Bieniawski Factor of Safety 1.6 14 1.3
S & M Factor of Safety 21 1.8 1.5
UNSW Factor of Safety (Power Law) 2.2 1.9 1.6
RESULT Stable Unstable Unstable
*Full Tributary Area Load

|noTES:

1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Iiregular Pillars c
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 . 2 _____ v .. -
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ABN 80 078 004 798 Job Number 2122827B
Pillar Stability Calculation Sheet 10f2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnaock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area A10-1 Area A10-1 Area A10+1
Depth of Warkings H {m) 475 47.5 475
Pillar Width w1 (m) 6.6 6.6 6.6
Pillar Length w2 (m) 17.6 17.6 176
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 (m) 49 49 49
Pillar width/helght w/h 1.74 1.33 1.08
Tributary Area c1 (m) 11.50 11.50 11.50
Tributary Area c2 (m) 2490 2490 2490
Vertical Stress Sv {MPa) 1.16 1.16 1.16
Bieniawski Strength (MPa) 5.33 472 434
Salamon & Munro Strength (MPa) 7.00 5.88 5.12
UNSW Strength (MPa) wh<5 7.30 ' 6.13 534
UNSW Strength (MPa) wih>5 10.67 10.37 10.18
Pillar Load" - Obert & Duval (MPa) 287 2.87 2.87
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 1.9 16 1.5
S & M Factor of Safety 24 2.0 18
UNSW Factor of Safety (Power Law) 25 24 1.9
RESULT Stable Stable Unstable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and trregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 I D
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ABN 80 078 004 798
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Job Number 21228278

Pillar Stability Calculation Sheet 20f2

Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK

Location  Vincent Street, Cessnock Checked JNA

PILLAR STABILITY

Coal seam Greta Greta Greta
Pillar ID Aroa A10-2 Areoa A10-2 Area A10-2
Depth of Workings H (m) 48.5 48.5 485
Pillar Width w1 (m} 55 55 55
Pillar Length w2 (m) 16.3 16.3 16.3
Pillar Height h (m) 38 4.95 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 (m) 4,9 49 4.9
Pillar width/helght w/h 1.45 1.11 0.90
Tributary Area c1 (m) 10.40 10.40 10.40
Tributary Area c2 (m) 23.60 23.60 2360
Vertical Stress Sv (MPa) 1.19 1.19 1.19
Bieniawski Strength (MPa) 4.89 4.39 407
Salamon & Munro Strength (MPa) 6.44 540 4.71
UNSW Strength (MPa) wih<5 6.72 564 4.91
UNSW Strength (MPa) w/h>5 10.84 10.58 10.41
Pillar Load” - Obert & Duval (MPa) 325 3.25 325
Choose Correct UNSW Strength for wh

Bieniawski Factor of Safety 1.5 13 1.3
S & M Factor of Safety 20 1.7 1.4
UNSW Factor of Safety (Power Law) 2.1 17 1.5
RESULT Stable Unstable Unstable

*Full Tributary Area Load

NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 e f"'_ ke ’
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ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10f2
Client Hunter Land/Regicnal Land Joint Venture Office Newcastle
Principal ‘ Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area B1-1 Area B1-1 Area B1-1
Depth of Workings H {m) 29 29 29
Pillar Width w1 (m) 6.9 6.9 6.9
Pillar Length w2 (m) 17.4 ‘ 17.4 17.4
Pillar Height h {m) 38 495 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 (m) 49 4.9 49
Pillar width/helght w/h 1.82 1.39 1.13
Tributary Areacl (m) 11.80 11.80 11.80
Tributary Area c2 (m) 24,70 24.70 24.70
Vertical Stress Sv (MPa) 0.71 0.71 0.71
. Bieniawski Strength (MPa) . 544 4.81 4.42
Salamon & Munro Strength (MPa) 7.14 6.00 5.23
UNSW Strength (MPa) w/h<5 7.45 6.26 5.45
UNSW Strength (MPa) w/h>5 10.63 10.32 10.13
Pillar Load* - Obert & Duval (MPa) 1.72 1.72 1.72
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 32 28 26
S & M Factor of Safety 4.1 35 3.0
UNSW Factor of Safety (Power Law) 43 36 32
RESULT Stable Stable Stable
*Full Tributary Area Load
|noTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and irregular Pillars
{J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No, C5024 [, _02_ ek
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Job Number 21228278 =

ABN 80_078 004 798

Pillar Stability Calculation Sheet 20f2

Client Hunter Land/Regional Land Joint Venture Office Newcastle

Principal Date 22 October 2009

Project Cessnock Civic Centre - Zone A By RIK

Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam . Greta Greta Greta
Pillar ID Area B1-2 Area B1-2 Area B1-2
Depth of Workings H (m) 33 33 33
Pillar Width w1 (m) 42 4.2 4.2
Pillar Length w2 (m) 18.8 18.8 18.8
Pillar Height h {m) 38 495 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 (m) 49 4.9 49
Plllar width/helght w/h 1.11 0.85 0.69
Tributary Area ¢1 (m) 9.10 9.10 9.10
Tributary Area ¢2 (m) 26.10 26.10 26.10
Vertical Stress Sv (MPa) 0.81 0.81 0.81
Bieniawski Strength (MPa) 4.38 399 3.75
Salamon & Munro Strength (MPa) 5.68 4.77 4.16
UNSW Strength (MPa) w/h<5 5.93 498 4.34
UNSW Strength (MPa) w/h>5 11.16 10.93 10.76
Pillar Load* - Obert & Duval (MPa) 2.43 243 2.43
Choose Correct UNSW Strongth for wh
Bieniawski Factor of Safety 18 16 15
S & M Factor of Safety 23 2.0 1.7
UNSW Factor of Safety (Power Law) 24 20 1.8
RESULT Stable Stable Unstable

*Full Tributary Area Load

NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 hmmmmm— e fz_ ek ____ y
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ABN 80 075 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10of2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
{Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area B2-1 Areoa B2:1 Area B2-1
Depth of Workings H (m) 415 415 415
Pillar Width w1 (m) 6.6 66 6.6
Pillar Length w2 (m) 19.7 19.7 197
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 (m) 49 49 49
Pillar width/helght w/h i 1.74 1.33 1.08
Tributary Area ¢1 (m) 11.50 11.50 11.50
Tributary Area c2 {m) 27.00 27.00 27.00
Vertical Stress Sv {MPa) 1.02 1.02 1.02
Bieniawski Strength (MPa) 5.33 472 4.34
Salamon & Munro Strength (MPa) 7.00 5.88 5.12
UNSW Strength {MPa) w/h<5 7.30 6.13 5.34
UNSW Strength (MPa) w/h>5 1067 10.37 10.18
Pillar Load" - Obert & Duval (MPa) 243 243 2.43
Choose Corroct UNSW Strength for wh
Bieniawski Factor of Safety 2.2 19 1.8
S & M Factor of Safety 29 2.4 21
UNSW Factor of Safety (Power Law) 3.0 25 22
RESULT Stable Stable Stable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No, C5024 e 5’2_ ke ____
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ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 20f 2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal © Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area B2-2 Area B2.2 Areoa B2-2
Depth of Workings H (m) 42.5 425 425
Pillar Width w1 (m) 52 5.2 5.2
Pillar Length w2 (m) 225 225 225
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 {m) 49 49 49
Pillar width/helght w/h 1.37 1.05 0.85
Tributary Area ¢1 (m) 10.10 10.10 10.10
Tributary Area c2 (m) 29.80 29.80. 29.80
Vertical Stress Sv (MPa) 1.04 1.04 1.04
Bieniawski Strength (MPa) 4.77 4.30 4.00
Salamon & Munro Strength (MPa) 6.27 527 4.59
UNSW Strength (MPa) w/h<5 6.55 550 479
UNSW Strength (MPa) w/h>5 10.01 10.65 10.48
Pillar Load* - Obert & Duval (MPa) 2.68 2.68 2.68
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 1.8 16 1.5
S & M Factor of Safety 23 20 1.7
UNSW Factor of Safety (Power Law) 24 21 18
RESULT Stable Stable Unstable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formutas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.8 Lin) ACARP Research Report No. C5024 I D ’
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ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10f 1
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar 1D Area B3 Area B3 Area B3
Depth of Workings H (m) 46 46 46
Pillar Width w1 (m) 5 5 5
Pillar Length w2 (m) 179 17.9 179
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 {m) 4.9 49 49
Pillar width/helght w/h 1.32 1.01 0.82
Tributary Area ¢t (m} 9.90 9.90 9.90
Tributary Area c2 (m) 25.20 25.20 25.20
Vertical Stress Sv (MPa) 1.13 1.13 1.13
Bieniawski Strength (MPa) 4.69 4.24 3.95
Salamon & Munro Strength (MPa) 6.16 517 4.51
UNSW Strength (MPa) w/h<5 . 6.43 5.40 4.70
UNSW Strength (MPa) w/h>5 10.95 10.70 10.53
Pillar Load* - Obert & Duval (MPa) 3.14 3.14 3.14
Choose Correct UNSW Strength for wh .
Bieniawski Factor of Safety 15 1.3 1.3
S & M Factor of Safety 20 1.6 1.4
UNSW Factor of Safety (Power Law) 2.0 1.7 1.5
RESULT Stable Unstable Unstable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irreguiar Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 e — E’*_ ek ____ ,
UNSW Dec 1998 i 2
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ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 1of1
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 Qctober 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar (D Area B4 Area B4 Area B4
Depth of Workings H (m) 46 46 46
Pillar Width w1 (m) 11 1 1"
Pillar Length w2 (m} 255 25.5 25.5
Pillar Height h (m) 3.8 495 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 (m) 43 43 43
Plllar width/helght w/h 2.89 222 1.80
Tributary Area c1 (m) 15.30 15.30 15.30
Tributary Area c2 {m) 32.80 32.80 32.80
Vertical Stress Sv (MPa) 1.13 1.13 1.13
Bieniawski Strength (MPa) 7.06 6.05 5.42
Salamon & Munro Strength (MPa) 8.85 7.43 5.48
UNSW Strength (MPa) w/h<5 9.24 7.76 6.76
UNSW Strength (MPa) w/h>5 10.52 997 0.68
Pillar Load" - Obert & Duval (MPa) 2.02 2.02 202
Choose Corract UNSW Strength for wh
Bieniawski Factor of Safety . 35 30 2.7
S & M Factor of Safety 4.4 .37 3.2
. UNSW Factor of Safety (Power Law) 46 38 3.4
RESULT Stable Stable Stable
‘Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 ————————— _c, _____ ko ____
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ABN 80 076 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10f1
Client Hunter Land/Regional Land Joint Venture Office Newcastle
|Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JINA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area C1 Area C1 Area C1
Depth of Workings H (m) 53 53 53
Pillar Width w1 {m) 119 11.9 1.9
Pillar Length w2 (m) 344 344 344
Pillar Height h (m) . 38 495 . 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 (m) 4.3 4.3 4.3
Plllar width/helght w/h 3.13 2.40 . 1.85
Tributary Area ¢t (m) 16.20 16.20 16.20
Tributary Area c2 {m) 41.70 41.70 41.70
Vertical Stress Sv (MPa) 1.30 : 1.30 1.30
Bieniawski Strength (MPa) 7.42 6.33 5.65
Salamon & Munro Strength (MPa) 9.18 7.71 6.72
UNSW Strength (MPa) wh<5 9.58 8.05 7.01
UNSW Strength (MPa) w/h>5 10.58 995 962
Pillar Load" - Obert & Duval (MPa) 214 2.14 214
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 35 3.0 26
S & M Factor of Safety 4.3 36 31
UNSW Factor of Safety (Power Law) 45 38 33
RESULT Stable Stable Stable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars .
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 e mm = - f?_ PR
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Parsons Brinckerhoff égé

Job Number 21228278

ABN 80 078 004 798

Pillar Stability Calculation " Sheet 1of2

Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal ) Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK

Location  Vincent Street, Cessnock Checked JNA

PILLAR STABILITY

Coal seam Greta Greta Greta
Pillar iD Area C2-1 Area C2-1 Aroa C2-1
Depth of Workings H (m} 525 52.5 52.5
Pillar Width w1 (m) 9.7 9.7 9.7
Pillar Length w2 (m) 16.7 16.7 16.7
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 (m) 49 49 49
Pillar width/helght w/h 2.55 1.96 1.59
Tributary Area ci (m) 14.60 14.60 14.60
Tributary Area c2 {m) 24.00 24.00 24.00
Vertical Stress Sv (MPa) 1.29 1.29 1.29
Bieniawski Strength (MPa) 6.55 5.66 5.11
Salamon & Munro Strength (MPa) 8.35 7.02 6.11
UNSW Strength (MPa) w/h<5 8.72 7.32 6.38
UNSW Strength (MPa) wih>5 10.49 10.03 9.78
Pillar Load" - Obert & Duval (MPa) 278 2.78 278
Choose Correct UNSW Strength for wh

Bieniawski Factor of Safety 24 20 18
S & M Factor of Safety * 3.0 2.5 2.2
UNSW Factor of Safety (Power Law) 31 26 2.3
RESULT Stable Stable -Stable

*Full Tributary Area Load

NOTES: .
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars ¢,
{J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 . __._2 __.._ I SR
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Job Number 21228278

LABN 80 078 004 798

Pillar Stability Calculation Sheet 20f2

Client Hunter Land/Regional Land Joint Venture ' Office Newcastle

Principal Date 22 October 2009

Project Cessnock Civic Centre - Zone A © By RIK

Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY .
Coal seam Greta Greta Greta
Pillar ID Area C2-2 Area C2-2 Area C2:2
Depth of Workings H (m) 49.8 49.8 49.8
Pillar Width w1 (m) 6 6 6
Pillar Length w2 (m) 15.6 156 156
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 7.3 7.3 7.3
Bord Width b2 (m) 49 49 4.9
Pillar width/helght w/h 1.58 1.21 0.98
Tributary Area c1 (m) 10.80 10.90 10.80
Tributary Area c2 (m) 2290 22.90 2290
Vertical Stress Sv (MPa) 1.22 1.22 1.22
Bieniawski Strength (MPa) 5.09 4.54 4.20
Salamon & Munro Strength (MPa) 6.70 5.63 4.90
UNSW Strength (MPa) wh<5 6.99 5.87 5.12
UNSW Strength (MPa) w/h>5 10.75 10.48 10.30
Pillar Load" - Obert & Duval (MPa) 325 3.25 3.25
Choose Correct UNSW Strength for w/h
Bieniawski Factor of Safety 1.6 14 1.3
S & M Factor of Safety 2.1 1.7 1.5
UNSW Factor of Safety (Power Law) 2.1 1.8 1.6
RESULT Stable Unstable Unstable

*Full Tributary Area Load

NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin} ACARP Research Report No. C5024 e mmeeeo f'z _____ ke ____ ,
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ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10f 1
Client Hunter Land/Regicnal Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By ' RIK
Location  Vincent Street, Cessnock Checked JNA

PILLAR STABILITY

Coal seam Greta Greta Greta

Pillar ID ) Area D1 Area D1 Area D1

Depth of Workings H (m) 18 18 18

Pillar Width w1 (m) 13.4 13.4 13.4

Pillar Length w2 (m) 15.4 15.4 154

Pillar Height h (m) 38 495 6.1

Bord Width b1 {m) 7.3 7.3 7.3

Bord Width b2 {m) 43 4.3 43

Pillar width/height w/h 3.53 271 2.20

Tributary Areac1 (m) 17.70 17.70 17.70

Tributary Area c2 (m) 22.70 22.70 2270

Vertical Stress Sv (MPa) 0.44 0.44 0.44

Bieniawski Strength (MPa) 8.01 6.78 6.02

Salamon & Munro Strength (MPa) 9.69 8.14 7.09

UNSW Strength (MPa) w/h<5 10.12 8.50 7.40

UNSW Strength (MPa) w/h>5 10.73 9.96 9.57

Pillar Load" - Obert & Duval (MPa) 0.86 0.86 0.86

Choose Correct UNSW Strength for wh

Bieniawski Factor of Safety 9.3 79 7.0

S & M Factor of Safety 1.3 95 8.3

UNSW Factor of Safety (Power Law) 118 99 8.6

RESULT Stable Stable Stable

' *Full Tributary Area Load
NOTES:
1. Pillar Swength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 N Ez_ I ,
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ABN 84797323433

UNSW Dec 1998

Job Number 21228278

Pillar Stability Calculation Sheet 10f 1

Client Hunter Land/Regional Land Joint Venture Office Newcastle

Principal : Date 22 October 2009

Project Cessnock Civic Centre - Zone A By RIK

Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area A1 Area A1 Area A1
Depth of Workings H (m) 19 19 19
Pillar Width w1 (m) 75 75 7.5
Pillar Length w2 (m) 1686 16.6 166
Pillar Height h (m) 3.8 495 6.1
Bord Width b1 (m) 8.3 8.3 8.3
Bord Width b2 (m) 59 59 59
Pillar width/helght w/h 1.97 1.52 1.23
Tributary Areacl (m) 13.40 13.40 13.40
Tributary Area c2 (m) 24.90 2490 24.90
Vertical Stress Sv (MPa) . 0.47 0.47 0.47
Bieniawski Strength (MPa) 5.68 499 4.56
Salamon & Munro Strength (MPa) 7.42 6.23 5.43
UNSW Strength (MPa) wh<5 7.75 6.51 567
UNSW Strength {MPa) w/h>5 10.57 10.24 10.03
Pillar Load* - Obert & Duval (MPa) 1.25 1.25 1.25
Choose Corract UNSW Strength for wh
Bieniawski Factor of Safety 48 4.0 37
S & M Factor of Safety 59 5.0 4.4
UNSW Factor of Safety (Power Law) 6.2 52 45
RESULT Stable Stable Stable
*Full Tributary Area Load '

NOTES:

1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars

(J.M. Galvin, B.K. Hebblewhite, M.0.G. Salamon, B.8 Lin) ACARP Research Report No. C5024 e mmmmm—n _c‘!_ N
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ABN 80 078 004 798 Job Number 2122827B
Pillar Stability Calculation Sheet 10of 1
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area A2 Area A2 Area A2
Depth of Workings H (m) 26 26 26
Pillar Width w1 (m) 13.3 13.3 133
Pillar Length w2 (m) 231 23.1 2341
Pillar Height h (m} 38 495 6.1
Bord Width b1 (m) 8.3 83 83
Bord Width b2 {m) 5.3 53 53
Pillar width/helght wh 3.50 2.69 2.18
Tributary Areac1 (m) 18.60 18.60 18.60
Tributary Area c2 (m) 31.40 31.40 31.40
Vertical Stress Sv (MPa) 0.64 0.64 0.64
Bieniawski Strength (MPa) 7.97 6.75 5.99
Salamon & Munro Strength (MPa) 9.66 8.1 7.07
UNSW Strength (MPa) w/h<5 10.08 8.47 7.38
UNSW Strength (MPa) w/h>5 10.72 995 9.57
Pillar Load" - Obert & Duval (MPa) 1.21 1.21 1.21
Choose Correct UNSW Strength for wih
Bieniawski Factor of Safety 6.6 56 49
S & M Factor of Safety 8.0 6.7 58
UNSW Factor of Safety (Power Law) 8.3 7.0 6.1
RESULT ) Stable Stable Stable
*Full Tributary Area Load
|NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 e mm e E"'_ ko ,
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Job Numbe 21228278 =8
ABN 80 078 004 798 0b Number 2
Pillar Stability Calculation Sheet 1of2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal : Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area A3.1 Area A3-1 Area A3.1
Depth of Workings H (m) 30 30 30
Pillar Width wi (m) 83 8.3 8.3
Pillar Length w2 (m}) 17.9 17.9 179
Pillar Height h {m) 38 4.95 6.1
Bord Width b1 (m) 8.3 8.3 8.3
Bord Width b2 (m) 59 59 5.9
Pillar width/helght w/h 2.18 1.68 1.36
Tributary Area c1 (m) 14.20 14.20 14.20
Tributary Area ¢2 (m) 26.20 26.20 26.20
Vertical Stress Sv (MPa) 0.74 0.74 0.74
Bieniawski Strength (MPa) 6.00 5.24 476
Salamon & Munro Strength (MPa) 7.78 6.53 5.60
UNSW Strength (MPa) w/h<5 8.12 6.82 594
UNSW Strength (MPa) w/h>5 10.52 10.15 993
Pillar Load" - Obert & Duval (MPa) 1.84 1.84 1.84
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 33 28 26
S & M Factor of Safety 4.2 3as 31
UNSW Factor of Safety (Power Law) 44 37 32
RESULT Stable Stable Stable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 e ——— _02_ ek ____ .,
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ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 20f2
|Client Hunter Land/Regicnal Land Joint Venture Office Newcastle
ﬁncipal . Date 22 October 2009
Project Cessnock Civic Centre - Zone A By ' RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar |D Area A3-2 Area A3-2 Area A3-2
Depth of Workings H {(m) 35 35 35
Pillar Width w1 (m) 59 59 59
Pillar Length w2 (m) 176 17.6 17.6
Pillar Height h (m) 38 495 6.1
Bord Width b1 {m) 83 83 83
Bord Width b2 (m) 59 59 59
Plllar width/helght wh 1.55 1.19 0.97
Tributary Area ¢1 (m) 11.80 11.80 11.80
Tributary Area c2 (m) 2590 25.80 2590
Vertical Stress Sv (MPa) 0.88 0.86 0.86
Bieniawski Strength (MPa) 5.05 451 4.17
Salamon & Munro Strength (MPa) 6.65 5.58 4.86
UNSW Strength (MPa) w/h<5 6.94 5.83 5.08
UNSW Strength (MPa) w/h>5 10.77 10.50 10.32
Pillar Load” - Obert & Duval {MPa) 252 252 2.52
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 20 18 1.7
S & M Factor of Safety 26 2.2 1.0
UNSW Factor of Safety (Power Law) 27 23 20
RESULT Stable Stable Stable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
{J.M. Galvin, B.K. Hebblewhite, M.0.G, Salamon, B.B Lin) ACARP Research Report No. C5024 mmmmman _?1_ e ’
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ABN 80 078 004 798 Job Number 21228278

Pillar Stability Calculation Sheet 10f 1

Client Hunter Land/Regional Land Joint Venture Office Newcastle

Principal ) Date 22 Qctober 2009

Project Cessnock Civic Centre - Zone A By RIK

Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar 1D Area A4 Areoa A4 Area A4
Depth of Workings H (m) 34 34 34
Pillar Width w1 (m) 9.1 9.1 9.1
Pillar Length w2 (m) 18.8 1838 18.8
Pillar Height h (m) 3.8 495 6.1
Bord Width b1 (m) 8.3 8.3 8.3
Bord Width b2 (m) 59 59 5.9
Pillar width/helght w/h 239 1.84 1.49
Tributary Areac1 (m) 15.00 15.00 15.00
Tributary Area c2 (m) 27.10 27.10 27.10
Vertical Stress Sv (MPa) 0.83 0.83 0.83
Bieniawski Strength (MPa) ) 6.31 5.48 4.96
Salamon & Munro Strength (MPa) 8.11 6.81 5.94
UNSW Strength (MPa) w/h<5 8.47 7.11 6.20
UNSW Strength (MPa) w/h>5 10.49 10.07 983
Pillar Load"® - Obert & Duval (MPa) 1.98 1.98 1.98
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 3.2 28 25
S & M Factor of Safety 4.1 3.4 3.0
UNSW Factor of Safety (Power Law)} 4.3 36 31
RESULT Stable Stable Stable

*Full Tributary Area Load

NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 e ———— _c?__ R S ,
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ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10f 1
iCIiem Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar 1D Area A5 Area AS Area A5
Depth of Workings H {m) 455 455 455
Pillar Width w1 {m) 6.8 68 6.8
Pillar Length w2 (m) 17.3 17.3 17.3
Pillar Height h (m) 3.8 4.95 6.1
Bord Width b1 {m) 8.3 83 83
Bord Width b2 (m) 59 59 59
Plllar width/helght w/h 1.79 1.37 1.11
Tributary Area c1 (m) 12.70 12.70 12.70
Tributary Area ¢2 (m) 25.60 25.60 25.60
Vertical Stress Sv (MPa) 1.11 1.11 1.11
Bieniawski Strength (MPa) 5.40 4.78 4.39
Salamon & Munro Strength (MPa) 7.09 5.96 5.19
UNSW Strength (MPa) w/h<5 7.41 6.22 5.42
UNSW Strength (MPa) w/h>5 10.64 10.34 10.15
Pillar Load" - Obert & Duval (MPa) 308 3.08 3.08
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 1.8 1.6 1.4
S & M Factor of Safety 23 1.9 1.7
UNSW Factor of Safety (Power Law) 24 20 1.8
RESULT Stable Stable Unstable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formuias for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin} ACARP Research Report No. C5024 P, fq_ ek ___ .
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ABN 80 076 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10t 1
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area AS Area A6 Area A6
Depth of Workings H {m) 44 44 44
Pillar Width w1 (m) 6.6 6.6 6.6
Pillar Length w2 (m) 16.1 16.1 16.1
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 8.3 8.3 83
Bord Width b2 (m) 59 59 59
Pillar width/helght wh 1.74 1.33 1.08
Tributary Area ¢1 (m) 12.50 12.50 12.50
Tributary Area c2 (m) 24.40 24.40 24.40
Vertical Stress Sv (MPa) 1.08 1.08 1.08
Bieniawski Strength (MPa) 5.33 472 4.34
Salamon & Munro Strength (MPa) 7.00 588 5.12
UNSW Strength (MPa) w/h<5 7.30 6.13 5.34
UNSW Strength (MPa) wih>5 10.67 10.37 10.18
Pillar Load" - Obert & Duval (MPa) 309 3.09 3.00
Choose Correct UNSW Strength for whh
Bieniawski Factor of Safety 1.7 15 1.4
S & M Factor of Safety 23 1.9 1.7
UNSW Factor of Safety (Power Law) 24 20 1.7
RESULT Stable Unstable Unstable
*Full Tributary Area Load
|NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 emmmmmmn _f?_ I .
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ABN 80 078 004 798 . Job Number 21228278
Pillar Stability Calculation Sheet 10f2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA

PILLAR STABILITY

Coal seam Greta Greta Greta
Pillar ID Area AT-1 Area A7-1 Area AT-1
Depth of Workings H (m) 40 40 40
Pillar Width w1 (m) 9.7 9.7 9.7
Pillar Length w2 (m) 176 176 176
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) .83 83 8.3
Bord Width b2 (m) 59 59 59
Pillar width/helght wh 2.55 1.96 1.59
Tributary Area c1 (m} 15.60 15.60 15.60
Tributary Area c2 (m) 25.90 25.90 T 25.90
Vertical Stress Sv (MPa) 0.98 0.98 098
Bieniawski Strength (MPa) 6.55 5.66 5.1
Salamon & Munro Strength (MPa) 8.35 7.02 6.11
UNSW Strength (MPa) wfh<5 8.72 7.32 6.38
UNSW Strength (MPa) w/h>5 10.49 10.03 9.78
Pillar Load" - Obert & Duval (MPa) 232 2.32 232
Choose Correct UNSW Strength for wh

Bieniawski Factor of Safety 28 2.4 22
S & M Factor of Safety 36 3.0 26
UNSW Factor of Safety (Power Law) 38 3.2 28
RESULT Stable Stable Stable

*Full Tributary Area Load

NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars '
(J.M. Galvin, BK. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No, C5024  _ __ _ 2 e
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ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 20f2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A . By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY )
Coal seam Greta Greta Greta
Pillar ID Area AT-2 Area A7-2 Area AT-2
Depth of Workings H (m) 44.3 443 443
Pillar Width w1 (m) 48 48 48
Pillar Length w2 (m) 16.5 16.5 16.5
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 8.3 8.3 8.3
Bord Width b2 (m) 59 59 59
Pillar width/helght w/h 1.26 0.97 0.70
Tributary Area c1 (m) 10.70 10.70 10.70
Tributary Area c2 (m) 24.80 24.80 24.80
Vertical Stress Sv (MPa) 1.09 1.09 1.09
Bieniawski Strength (MPa) 4.61 4.17 3.90
Salamon & Munro Strength (MPa) 6.04 5.08 4.42
UNSW Strength (MPa) wh<5 6.31 530 462
UNSW Strength (MPa) wih>5 11.00 10.75 10.58
Pillar Load* - Obert & Duval (MPa) 3.64 3.64 3.64
Choose Correct UNSW Strength for w/h
Bieniawski Factor of Safety 1.3 1.1 11
S & M Factor of Safety 1.7 1.4 1.2
UNSW Factor of Safety (Power Law) 1.7 15 1.3
RESULT Unstable Unstable Unstable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin} ACARP Research Report No. C5024 - :‘1 _____ E' _____ oy
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Parsons Brinckerhoff -
ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10f2
Client Hunter Land/Regional Land Joint Venture Cffice Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY .
Coal seam Greta Greta Greta
Pillar 1D Areoa AS-1 Area A8-1 Area AS-1
Depth of Warkings H (m) 37.7 3r.7 377
Pillar Width w1 (m) 8.7 8.7 87
Pillar Length w2 (m) 16.3 ' 16.3 16.3
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 83 8.3 8.3
Bord Width b2 (m) 59 5.9 5.9
Plilar width/helght w/h 2.29 1.76 1.43
Tributary Area c1 (m) 14.60 14.60 14.60
Tributary Area c2 (m) 24.60 24.60 24.60
Vertical Stress Sv (MPa) 0.92 0.92 0.92
Bieniawski Strength (MPa) 6.15 5.36 4.86
Salamon & Munro Strength (MPa) 7.95 6.67 5.81
UNSW Strength (MPa) w/h<5 8.29 6.97 6.07
UNSW Strength (MPa) w/h>5 10.50 10.41 0.88
Pillar Load" - Obert & Duval (MPa) 2.34 2.34 234
Choose Correct UNSW Strength for w/h
Bieniawski Factor of Safety 26 23 21
S & M Factor of Safety 34 29 25
UNSW Factor of Safety (Power Law) 35 30 26
RESULT Stable Stable Stable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 e m e —— e EQ_ N Y
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Parsons Brinckerhoff -]
ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 20f2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Aroa AS-2 Area AS-2 Area AB-2
Depth of Workings H (m) 42 42 42
Pillar Width w1 (m) 55 65 5.5
Pillar Length w2 (m) 16.6 16.6 16.6
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 8.3 8.3 8.3
Bord Width b2 (m) 59 59 59
Plllar width/helght wh 145 1.11 0.80
Tributary Area c1 (m) 11.40 11.40 11.40
Tributary Area c2 (m) 24.90 2490 24.90
Vertical Stress Sv (MPa) ' 1.03 1.03 1.03
Bieniawski Strength (MPa) - 4.89 439 4.07
Salamon & Munro Strength (MPa) 6.44 5.40 4.71
UNSW Strength (MPa) wh<5 6.72 564 491
UNSW Strength (MPa) w/h>5 10.84 10.58 10.41
Pillar Load" - Obert & Duval (MPa) 320 3.20 3.20
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 1.5 14 13
S & M Factor of Safety 20 1.7 15
UNSW Factor of Safety (Power Law) 21 18 1.5
RESULT Stable Unstable Unstable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and irregular Pillars
(.M. Galvin, B.K. Hebblewhite, M.D.G. Salamen, B.B Lin) ACARP Research Report No. C5024 e e m——— EQ_ N ,
UNSW Dec 1998 ’ h2 ;
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[ — Job Number 21228278 -

Pillar Stability Calculation Sheet 1of2

Client Hunter Land/Regional Land Joint Venture Office Newcastle

Principal ' . Date 22 October 2009

Project Cessnock Civic Centre - Zone A . By RIK

Location  Vincent Street, Cessnock Checked JNA

PILLAR STABILITY

Coal seam Greta Greta Greta
Pillar ID Area A9-1 Area A9.1 Area AS.1
Depth of Workings H (m) 49 49 49
Pillar Width w1 (m} 95 9.5 9.5
Pillar Length w2 {m) 13.8 138 138
Pillar Height h (m) 3.8 495 6.1
Bord Width b1 (m) 8.3 8.3 8.3
Bord Width b2 (m) 5.9 59 59
Pillar width/helght w/h 2.50 1.92 1.56
Tributary Area ¢1 (m) 15.40 15.40 15.40
Tributary Area c2 (m) 2210 2210 22.10
Vertical Stress Sv (MPa) . 1.20 1.20 1.20
Bieniawski Strength (MPa) 6.47 5.60 5.06
Salamon & Munro Strength (MPa) 8.27 6.95 6.05
UNSW Strength (MPa) wh<5 8.64 7.25 6.32
UNSW Strength (MPa) w/h>5 10.49 10.05 9.79
Pillar Load” - Obert & Duval {MPa) 3.12 3.12 3.12
Choose Correct UNSW Strength for w/h

Bieniawski Factor of Safety 2.1 1.8 1.6
S & M Factor of Safety 27 22 1.9
UNSW Factor of Safety (Power Law) 28 23 2.0
RESULT Stable Stable Stable

*Full Tributary Area Load

NOTES:

1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and liregular Fillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024
UNSW Dec 1998
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Job Number 21228278

il

ABN B0 078 004 798
Pillar Stability Calculation Sheet 20f2

Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK

Location  Vincent Street, Cessnock Checked JNA

PILLAR STABILITY

Coal seam Greta Greta Greta
Pillar ID Area A9-2 Avoa A9-2 Area A9-2
Depth of Workings H (m) 49 49 49
Pillar Width w1 (m) 6.5 6.5 6.5
Pillar Length w2 (m) 126 126 12.6
PFillar Height h (m) 38 4.95 6.1
Bord Width b1 (m) 8.3 8.3 8.3
Bord Width b2 (m) 59 59 59
Pillar width/helght w/h 1.7 1.91 1.07
Tributary Area c1 {m) 12.40 12.40 12.40
Tributary Area c2 (m}) 20.90 20.90 20.90
Vertical Stress Sv (MPa) 1.20 1.20 1.20
Bieniawski Strength (MPa) 5.20 4.69 4.32
Salamon & Munro Strength (MPa) 6.95 5.84 5.08
UNSW Strength (MPa) w/h<5 7.25 6.09 531
UNSW Strength (MPa) wih>5 10.68 10.39 10.20
Pillar Load* - Obert & Duval (MPa) 3.80 3.80 . 3.80
Choose Correct UNSW Strength for wh

Bieniawski Factor of Safety 1.4 1.2 1.1
S & M Factor of Safety 1.8 1.5 1.3
UNSW Factor of Safety (Power Law) 19 16 1.4
RESULT Unstable Unstable Unstable

*Full Tributary Area Load

NOTES:

1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
{J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024
UNSW Dec 1998
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ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10f2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
|Prir|cipal Date 22 October 2009
IProject Cessnock Civic Centre - Zone A By RIK
ILocation Vincent Street, Cessnock Checked JINA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area A10-1 Area A10-1 Area A10-1
Depth of Workings H (m) 475 47.5 47.5
Pillar Width w1 (m) 56 56 5.6
Pillar Length w2 (m) 16.6 16.6 16.6
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) ) 83 83 8.3
Bord Width b2 (m) 59 5.9 5.9
Pillar width/helght w/h 1.47 1.13 0.92
Tributary Area ci (m) 11.50 11.50 11.50
Tributary Area c2 {m) 2490 2490 2490
Vertical Stress Sv (MPa) 1.16 1.16 1.18
Bieniawski Strength (MPa) 4.93 4.42 4,10
Salamon & Munro Strength (MPa) 6.49 * 5.45 4.75
UNSW Strength (MPa) wh<5 6.77 569 4.96
UNSW Strength (MPa) wih>5 10.82 10.56 10.38
Pillar Load" - Obert & Duval (MPa) 3.58 3.58 3.58
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 1.4 1.2 1.1
S & M Factor of Safety 1.8 1.5 1.3
UNSW Factor of Safety (Power Law) 1.9 1.6 1.4
RESULT Unstable Unstable Unstable
*Full Tributary Area Load :
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(V.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 e f‘z_ e ___ ,
UNSW Dec 1998 il h2 ’
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ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 20f2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
|Principal Date 22 October 2009
IProject Cessnock Civic Centre - Zone A By RIK
[Location  Vincent Street, Cessnock ' Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar I Area A10-2 Area A10-2 Area A10-2
Depth of Workings H {m) 48.5 48.5 48.5
Pillar Width w1 (m) 45 45 45
Pillar Length w2 (m) 15.3 15.3 15.3
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 8.3 8.3 8.3
Bord Width b2 (m) 59 59 59
Pillar width/helght wh 1.18 0.91 0.74
Tributary Area ¢1 (m) 10.40 10.40 10.40
Tributary Area c2 (m) 23.60 23.60 23.60
Vertical Stress Sv (MPa) 1.19 1.19 1.19
Bieniawski Strength (MPa) 4.50 408 3.83
Salamon & Munro Strength (MPa) 5.87 493 4.29
UNSW Strength (MPa) w/h<5 6.12 514 4.48
UNSW Strength (MPa) w/h>5 11.08 10.84 10.67
Pillar Load* - Obert & Duval (MPa) 424 4.24 4.24
Choose Correct UNSW Strength for wih
Bieniawski Factor of Safety 1.1 10 0.9
S & M Factor of Safety 1.4 12 1.0
UNSW Factor of Safety {Power Law) 1.4 1.2 1.1
RESULY Unstable Unstable Unstable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
{J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 e f"’_ k. .,
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ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10f2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar 1D . Area B1-1 Area B1-1 Area Bi-1
Depth of Workings H (m) 29 29 29
Pillar Width w1 (m) 59 59 5.9
Pillar Length w2 (m) 16.4 16.4 16.4
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 8.3 8.3 8.3
Bord Width b2 {m) 59 59 59
Pillar width/helght w/h 1.55 1.19 0.97
Tributary Area ¢1 (m) 11.80 11.80 11.80
Tributary Area ¢2 (m) 24.70 24.70 24.70
Vertical Stress Sv (MPa) 0.7 0.71 0.714
Bieniawski Strength (MPa) 5.05 451 ° 4.17
Salamon & Munro Strength (MPa) 6.65 5.58 4.86
UNSW Strength (MPa) wh<5 6.94 583 5.08
UNSW Strength (MPa) wi/h>5 10.77 10.50 10.32
Pillar Load™ - Obert & Duval (MPa) 2.14 2.14 2.14
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 2.4 2.1 19
S & M Factor of Safety 3.1 28 23
UNSW Factor of Safety (Power Law) 32 27 24
RESULT Stable Stable Stable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 [ _%_ ko .
UNSW Dec 1998 e h2 ’
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ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 20f2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JINA

PILLAR STABILITY -

Coal seam Greta® Greta Greta

Pillar 1D Area B1-2 Area B1.2 Aroa B1-2

Depth of Workings H (m) 33 33 33

Pillar Width w1 (m) 3.2 32 3.2

Pillar Length w2 (m) 17.8 17.8 17.8

Pillar Height h (m) 38 495 6.1

Bord Width b1 (m) 8.3 8.3 8.3

Bord Width b2 (m) 59 59 59

Pillar width/helght w/h 0.84 0.65 0.52

Tributary Area c1 (m) 9.10 9.10 9.10

Tributary Area c2 (m) 26.10 26.10 26.10

Vertical Stress Sv (MPa) 0.81 0.81 0.81

Bieniawski Strength (MPa) _3.98 3.69 3.51

Salamon & Munro Strength (MPa) 5.02 4.21 3.67

UNSW Strength (MPa) w/h<5 5.24 4.40 3.83

UNSW Strength (MPa) w/h>5 11.54 11.31 11.15

Pillar Load® - Obert & Duval (MPa) 3.37 3.37 3.37

Choosa Correct UNSW Strength for w/h -

Bieniawski Factor of Safety 1.2 1.1 1.0

S & M Factor of Safety 15 1.2 1.1

UNSW Factor of Safety (Power Law) 1.6 1.3 1.1

RESULT Unstable Unstable Unstable

*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 e f’* _____ e ____ )
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ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10f2
Client Hunter Land/Regional Land Joint Venture Cffice Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
[Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area B2-1 Area B2-1 Area B2-1
Depth of Workings H (m) 41.5 41.5 415
Pillar Width w1 (m) 56 56 56
Pillar Length w2 (m) 18.7 18.7 18.7
Pillar Height h (m) 38 495 6.1
Bord Width b1 {m) 8.3 8.3 8.3
Bord Width b2 (m) 59 5.9 59
Pillar width/helight wh 1.47 1.13 0.92
Tributary Area c1 (m) 11.50 11.50 11.50
Tributary Area c2 {m) 27.00 27.00 27.00
Vertical Stress Sv (MPa) 1.02 1.02 1.02
Bieniawski Strength (MPa) 4.93 4.42 4.10
Salamon & Munro Strength (MPa) 6.49 545 475
UNSW Strength (MPa) w/h<5 6.77 5.69 496
UNSW Strength (MPa) w/h>5 10.82 10.56 10.38
Pillar Load" - Obert & Duval (MPa) 3.01 3am 30
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 16 1.5 1.4
S & M Factor of Safety 22 18 1.6
UNSW Factor of Safety (Power Law) 22 19 1.6
RESULT Stable Unstable Unstable
*Full Tributary Area Load
LN OTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and {rregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report Mo, C5024 e em——a E"’- _____ lf- _____
UNSW Dec 1998 ! h2 Py
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Parsons Brinckerhoff I8
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ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 20f2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By AIK
Location  Vincent Street, Cessnock " Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area B2-2 Area B2-2 Aroa B2-2
Depth of Workings H (m) 425 425 425
Pillar Width w1 (m) 4.2 4.2 4.2
Pillar Length w2 (m) 215 215 215
Pillar Height h {m) 3.8 495 6.1
Bord Width b1 (m) 8.3 8.3 8.3
Bord Width b2 (m) 5.9 59 5.9
Pillar width/helght w/h 1.11 0.85 0.69
Tributary Area c1 {m) 10.10 10.10 10.10
Tributary Area c2 (m) 29.80 29.80 29.80
Vertical Stress Sv (MPa) 1.04 1.04 1.04
Bieniawski Strength (MPa) 4.38 3.99 375
Salamon & Munro Strength (MPa) 5.68 477 4.16
UNSW Strength (MPa) wh<5& 593 498 4.34
UNSW Strength (MPa) w/h>5 11.16 1093 . 10.76
Pillar Load" - Obert & Duval (MPa) 3.47 3.47 3.47
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 1.3 1.2 i1
S & M Factor of Safety 16 1.4 1.2
UNSW Factor of Safety (Power Law) 1.7 14 1.3
RESULT Unstable Unstable Unstable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
{J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 e EQ_ I
UNSW Dec 1998 , h2 ‘.
C"‘ w2 “ 1’
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ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10of 1
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar 1D Area B3 Area B3 Aroa B3
Depth of Workings H (m) 46 46 46
Pillar Width w1 (m) 4 4 4
Pillar Length w2 (m) 16.9 16.9 16.9
Pillar Height h (m) 3.8 495 6.1
Bord Width b1 {m) 8.3 8.3 8.3
Bord Width b2 (m) 59 5.9 59
Pillar width/height w/h ) 1.05 0.81 0.66
Tributary Area ci (m) 9.90 990 9.90
Tributary Area c2 (m) 25.20 25.20 25.20
Vertical Stress Sv (MPa) 1.13 113 1.13
Bieniawski Strength (MPa) 4.30 393 ° 3.70
Salamon & Munro Strength (MPa) 5.56 467 4.07
UNSW Strength (MPa) wh<5 5.80 487 4.24
UNSW Strength (MPa) w/h>5 11.23 11.00 10.83
Pillar Load* - Obert & Duval (MPa) 4.16 4.16 4.16
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 10 09 0.9
S & M Factor of Safety 13 1.1 1.0
UNSW Factor of Safety (Power Law) 1.4 1.2 1.0
RESULT Unstable Unstable Unstable
*Full Tributary Area Load
NOTES:;
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Piliars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 cmmmmm——n 5'3_ el .,
UNSW Dec 1998 ’ b2 ,
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Parsons Brinckerhoff

ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10f 1
|Client Hunter Land/Regional Land Joint Venture Office Newcastle
IPrincipaI Date 22 October 2009
IProiect Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area B4 Area B4 Area B4
Depth of Workings H (m) 46 46 46
Pillar Width w1 (m) 10 10 10
Pillar Length w2 (m) 24.5 24.5 245
Pillar Height h (m) as 495 6.1
Bord Width b1 (m) 8.3 8.3 8.3
Bord Width b2 (m) 53 - 5.3 53
Pillar width/helght wh 2.63 2,02 1.64
Tributary Area c1 (m) 15.30 15.30 15.30
Tributary Area c2 (m) 32.80 32.80 32.80
Vertical Stress Sv (MPa) 1.13 1.13 1.13
Bieniawski Strength (MPa) 6.67 575 5.18
Salamon & Munro Strength (MPa) 8.47 7.12 6.20
UNSW Strength (MPa) w/h<5 8.84 7.43 _ 647
UNSW Strength (MPa) w/h>5 10.49 10.01 .75
Pillar Load* - Obert & Duval (MPa) 231 2.31 2.31
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 29 25 22
S & M Factor of Safety 3.7 31 27
UNSW Factor of Safety (Power Law) 38 3.2 28
RESULT Stable Stable Stable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and lrregular Pillars
{J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 [ f"_ N -
UNSW Dec 1998 / b2 .
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ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 10f 1
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area C1 Area C1 Area C1
Depth of Workings H (m) 53 53 53
Pillar Width w1 (m) 10.9 109 109
Pillar Length w2 (m) 334 334 334
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 83 83 83
Bord Width b2 (m) 53 53 53
Plllar width/helght w/h 2.87 2.20 1.79
Tributary Area ¢i (m) 16.20 16.20 16.20
Tributary Area c2 (m) 41.70 41.70 41.70
Vertical Stress Sv (MPa) 1.30 1.30 1.30
Bieniawski Strength (MPa) 7.02 6.02 5.40
Salamon & Munro Strength (MPa) 8.81 7.40 6.45
UNSW Strength (MPa) w/h<5 9.20 7.73 6.73
UNSW Strength (MPa) w/h>5 10.52 9.97 9.68
Pillar Load* - Obert & Duval (MPa) 2.41 2.41 2.41
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 29 25 2.2
S & M Factor of Safety 3.7 3.1 27
UNSW Factor of Safety (Power Law) 38 3.2 28
RESULT Stable Stable Stable
*Full Tributary Area Load
NOTES:
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, 4.D.G. Salamon, B.B Lin) ACARP Research Report No, C5024 S f"‘_ ek ,
UNSW Dec 1998 . b ’
C.’ w2 1 f’
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ABN 80 078 004 798 Job Number 21228278

Pillar Stability Calculation Sheet 10f2

Client Hunter Land/Regional Land Joint Venture Office Newcastle

Principal Date 22 October 2009

Project Cessnock Civic Centre - Zone A By RIK

Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta - Greta Greta
Pillar ID Area C2.1 Area C2-1 Area C2-1
Depth of Workings H (m) 525 525 52.5
Pillar Width w1 {m) 8.7 8.7 87
Pillar Length w2 (m) 157 15.7 15.7
Pillar Height h (m) 38 495 6.1
Bord Width b1 (m) 8.3 8.3 8.3
Bord Width b2 (m) 59 5.9 59
Pillar width/height w/h 2.29 1.76 1.43
Tributary Area c1 (m) 14.60 14.60 14.60
Tributary Area c2 (m) 24.00 24.00 24.00
Vertical Stress Sv (MPa) 1.29 1.29 1.29
Bieniawski Strength (MPa) 6.15 536 4.86
Salamon & Munro Strength (MPa) 7.95 6.67 5.81
UNSW Strength (MPa) w/h<5 8.20 6.97 6.07
UNSW Strength (MPa) w/h>5 10.50 10.11 0.88
Pillar Load" - Obert & Duval (MPa) 3.30 330 3.30
Choose Correct UNSW Strength for wh '
Bieniawski Factor of Safety 19 186 15
S & M Factor of Safety ° 24 20 1.8
UNSW Factor of Safety (Power Law) 25 2.1 1.8
RESULT Stable Stable Unstable
*Full Tributary Area Load

NOTES:

1. Pillar Strength Formulas are UNSVV Power Law Formulas for Rectangular and Irregular Pillars

(J.M. Galvin, B.K, Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 | o o oo o e (:1. RN S

JMAZ3T - HUNWPROJI21228278. =Ge0_&$ﬂ0&_@ﬂ5iwﬁammtsmm‘hiﬁ reporfiappendices\appendix D - piltar stability sensilivity check\[Pillar Stability-Zone A Ce:




Parsons Brinckerhoff np
=
TRASE &
ABN 80 078 004 798 Job Number 21228278
Pillar Stability Calculation Sheet 20f2
Client Hunter Land/Regional Land Joint Venture Office Newcastle
Principal Date 22 October 2009
Project Cessnock Civic Centre - Zone A By RIK
Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam Greta Greta Greta
Pillar ID Area C2.2 Area C2-2 Area C2.2
Depth of Workings H (m) 498 498 49.8
Pillar Width w1 {m) 5 5 5
Pillar Length w2 (m) 146 14.6 14.6
Pillar Height h {m) 38 495 6.1
Bord Width b1 (m) 8.3 83 8.3
Bord Width b2 (m) 59 59 5.0
Plilar width/height w/h 1.32 1.01 0.82
Tributary Area ct (m) 10.90 10.90 10.80
Tributary Area c2 (m) 2290 2290 22.90
Vertical Stress Sv (MPa) 1.22 1.22 1.22
Bieniawski Strength (MPa) . 4.69 4.24 3.95
Salamon & Munro Strength (MPa) 6.16 5.17 4.51
UNSW Strength (MPa) wh<5 6.43 5.40 470
UNSW Strength (MPa) w/h>5 10.95 10.70 10.53
Pillar Load* - Obert & Duval (MPa) 417 4.17 a4.17
Choose Correct UNSW Strength for wh
Bieniawski Factor of Safety 1.1 1.0 0.9
S & M Factor of Safety 1.5 1.2 1.1
UNSW Factor of Safety {Power Law) 15 1.3 1.1
RESULT Unstable Unstable Unstable
*Full Tributary Area Load
NOTES: N
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Piltars
{J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin) ACARP Research Report No. C5024 mmmmmm e _c:g'_ I ,
UNSW Dec 1998 s 52 /
.ctf w2 4 ‘J
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Parsons Brinckerhoff bD

Job Number 21228278

ABN 80 078 004 798

Pillar Stability Calculation Sheet 10f 1

Client Hunter Land/Regional Land Joint Venture Office Newcastle

Principal Date 22 October 2009

Project Cessnock Civic Centre - Zone A By RIK

Location  Vincent Street, Cessnock Checked JNA
PILLAR STABILITY
Coal seam . Greta Greta Greta
Pillar ID Area D1 Area D1 Area D1
Depth of Workings H (m) 18 18 18
Pillar Width w1 (m) 124 124 12.4
Pillar Length w2 (m) 14.4 14.4 14.4
Pillar Height h {m) 3.8 495 6.1
Bord Width b1 (m) 8.3 8.3 8.3
Bord Width b2 {m) 53 53 53
Plllar width/helght w/h . 3.26 2.51 2.03
Tributary Area c1 (m) 17.70 17.70 17.70
Tributary Area ¢2 (m) 22.70 22.70 22.70
Vertical Stress Sv (MPa) 0.44 0.44 0.44
Bieniawski Strength (MPa) 7.61 6.48 5.77
Salamon & Munro Strength (MPa) 9.35 7.86 6.84
UNSW Strength (MPa) wh<5 9.76 8.20 7.14
UNSW Strength (MPa) w/h>5 10.62 9.95 9.60
Pillar Load" - Obert & Duval (MPa) 099 0.99 0.99
Choose Correct UNSW Strength for w/h
Bieniawski Factor of Safety 7.7 65 5.8
S & M Factor of Safety 9.4 79 6.9
UNSW Factor of Safety (Power Law) 98 8.3 7.2
RESULT Stable Stable Stable

*Fuli Tributary Area Load

NOTES: .
1. Pillar Strength Formulas are UNSW Power Law Formulas for Rectangular and Irregular Pillars
(J.M. Galvin, B.K. Hebblewhite, M.D.G. Salamon, B.B Lin} ACARP Research Report No. C5024 G Kk ____

UNSW Dec 1998 ’ n2 ;

. ’
|
JAA237 - HUNPROM2122827B__ Ged_Cessnock_CW5_WrkPapers\WP\Draflinterpretative reporfiappendices\appendix D - pillar stability sensitivity check{[Pillar Stability-Zone A Cet




Appendix E

Limitations of geotechnical
investigation




Legal
Standard Work Practice 'SP-LGL-2002
Limitations of Geotechnical Site Investigation Rev: A

Scope of services

This geotechnical site assessment report (the report) has been prepared in accordance with the scope of
services set out in the contract, or as otherwise agreed, between the client and PB (scope of services). In
some circumstances the scope of services may have been limited by a range of factors such as time,
budget, access and/or site disturbance constraints.

Reliance on data

In preparing the report, PB has relied upon data, surveys, analyses, designs, plans and other information
provided by the client and other individuals and organisations, most of which are referred to in the report
(the data). Except as otherwise stated in the report, PB has not verified the accuracy or completeness of
the data. To the extent that the statements, opinions, facts, information, conclusions and/for
recommendations in the report (conclusions) are based in whole or part on the data, those conclusions
are contingent upon the accuracy and completeness of the data. PB will not be liable in relation to
incorrect conclusions should any data, information or condition be incorrect or have been concealed,
withheld, misrepresented or otherwise not fully disclosed to PB.

Geotechnical investigation

Geotechnical engineering is based extensively on judgment and opinion. It is far less exact than other
engineering disciplines. Geotechnical engineering reports are prepared to meet the specific needs of
individuals. A report prepared for a consulting civil engineer may not be adequate for a construction
contractor or even some other consulting civil engineer. This report was prepared expressly for the client
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, might result in problems. The client should not use this
report for other than its intended purpose without seeking additional geotechnical advice.

This geotechnical report is based on project-specific factors

This geotechnical engineering report is based on a subsurface investigation which was designed for
project-specification factors, including the nature of any development, its size and configuration, the
location of any development on the site and its orientation, and the location of access roads and parking
areas. Unless further geotechnical advice is obtained this geotechnical engineering report cannot be
used:

. when the nature of any proposed development is changed
. when the size, configuration location or orientation of any proposed development is modified.

This geotechnical engineering report cannot be applied to an adjacent site.

Parsons Brinckerhoff Australia Pty Limited ABN 80 078 004 798

[ Prepared: | Approved: Legal Counsel ]
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Standard Work Practice SP-LGL-2002

|

Limitations of Geotechnical Site Investigation Rev: A

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 from which samples have been 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 overall cost savings for the project. The investigation program 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 program and subsequent laboratory testing are extrapolated
across the site to form an inferred geological model and an engineering opinion is rendered about overall
subsurface conditions and their likely behaviour with regard to the proposed development. Despite
investigation the actual conditions at the site might differ from those inferred to exist, since no
subsurface exploration program, no matter how comprehensive, can reveal all subsurface details and
anomalies.

The borehole logs are the subjective interpretation of subsurface conditions at a particular location, made
by trained personnel. The interpretation may be limited by the method of investigation, and can not
always be definitive. For example, inspection of an excavation or test pit allows a 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.

Subsurface conditions are time dependent

Subsurface conditions may be meodified by changing natural forces or man-made influences. A
geotechnical engineering report is based on conditions which existed at the time of subsurface
exploration.

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 appraised of any such events, and should be consulted
to determine if additional tests are necessary.

Avoid misinterpretation

A geotechnical engineer should be retained to work with other appropriate design professionals
explaining relevant geotechnical findings and in reviewing the adequacy of their plans and specifications
relative to geotechnical issues.

Borel/profile logs should not be separated from the engineering report

Final bore/profile logs are developed by geotechnical engineers based upon their interpretation of field
lags and laboratory evaluation of field samples. Customarily, only the final bore/profile logs are included
in geotechnical engineering reports. These logs should not under any circumstances be redrawn for
inclusion in architectural or other design drawings. To minimise the likelihood of bore/profile log
misinterpretation, contractors should be given access to the complete geotechnical engineering report
prepared or authorised for their use. Providing the best available information to contractors helps prevent
costly construction problems. For further information on this matter 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,

Geotechnical invoivement 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 problems if they arise.

Parsons Brinckerhoff Australia Pty Limited ABN 80 078 004 798
[[Preparea: | Approved: Legal Counsel l
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Legal
Standard Work Practice SP-LGL-2002
Limitations of Geotechnical Site Investig_ition Rev: A

Report for benefit of client

The report has been prepared for the benefit of the client and no other party. PB assumes no
responsibility and will not be liable to any other person or organisation for or in relation to any matter
dealt with or conclusions expressed in the report, or for any loss or damage suffered by any other person
or organisation arising from matters dealt with or conclusions expressed in the report (including without
limitation matters arising from any negligent act or omission of PB or for any loss or damage suffered by
any other party relying upon the matters dealt with or conclusions expressed in the report). Other parties
should not rely upon the report or the accuracy or completeness of any conclusions and should make
their own enquiries and obtain independent advice in relation to such matters.

Other limitations

PB will not be liable to update or revise the report to take into account any events or emergent
circumstances or facts occurring or becoming apparent after the date of the report.

Amendment details
Revision | Details Date By
A Original 18/07/08 M Jenkins

Parsons Brinckerhoff Australia Pty Limited ABN 80 078 004 788

[ Prepared:

| Approved: Legal Counsel
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Appendix F

Proposed zoning plan
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