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1 Introduction

This report provides a summary of an investigation undertaken in relation to mine subsidence for a Proposed
Seniors Living Development at Part Lot 141 Deposited Plan (DP) 1225076 (Lot 141) and Lot 8 DP855275 (Lot 8)
are Mount Vincent Road and Wilton Drive, East Maitland, New South Wales (NSW) (the Site). The Proposed
Development includes one hundred and thirty-four (134) dwellings and associated infrastructure including an
associated community facility.

The Lot 141, DP1225076 was formerly part of Lot 42 DP846326 (Lot 42) and investigation undertaken for Lot 42
is referenced in this report. Reports reviewed for the production of this report includes:

. Request for additional Information by Maitland City Council Ref DA-17-2520 dated 01 December 2017.

2. Subsidence Advisory NSW, Approval Determination dated 15 November 2017
Site Investigation of Old Mine Workings Part Lot 141 DP1225076 & Lot 8 DP855275 Mount Vincent Road
and Wilton Drive East Maitland by Cole-Clark Mine Subsidence and Mining Engineering Pty Ltd (Cole-
Clark), 28 August 2017.

4. Mine Workings underlying and adjacent to Lot 42 DP846326 Wilton Drive — Updated Report, Brunskill
Pty Ltd, BMPR935A_070514 7 May 2014

5. Report on Mine Subsidence Investigation, Proposed Seniors Living Development, Corner Wilton Drive
and Mount Vincent Road, East Maitland Douglas Partners Pty Ltd (Douglas Partners) Project 81879.00
March 2016

6. Report on Mine Subsidence Investigation, Proposed Rezoning Lot 42 DP846326, Corner Wilton Drive and
Mount Vincent Road, East Maitland, Douglas Partners Project 81674.00, September 2015

7. Urban Capability Assessment Lot 42 DP846326 and Lot 1012 DP1103879 Mount Vincent Road East
Maitland, Cardno Geotech Solutions (CGS) Ref 1435-001/2 dated 22 August 2012.

The author is familiar with the Site and was involved in the preparation of the Urban Capability Assessment
(reference 7 above) for the Site and advice in relation to further investigation.

This report was required in response to a request for additional information in relation to geotechnical issues by
Maitland City Council Ref DA-17-2520 dated 01 December 2017 including:

e The assessment of the construction associated with the development and in particular,
recommendations in relation to pavement construction and stormwater management systems.

This report provides a summation of the referenced reports and provides commentary and recommendations
based on contents of those reports. The report should be read in entirety in relation to the recommendations
provided in relation to the extent and remediation options for the mine workings.

EP Risk was engaged by Mr Chris Unicomb of GHT Holding Pty Ltd (the Client) via acceptance of proposal
reference EP11572 dated 30 May 2018 via email on 11 July 2018. All work is to be care of ACM Landmark Pty
Ltd (ACM Landmark).
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2  Site History

The Site is located on the corner of Wilton Drive and Mount Vincent Road, East Maitland, NSW. The proposed
layout of the Site is shown on the ACM Landmark Plan titled ‘Preliminary Design for DA approval Only “Hunter
Grange Lifestyle Village” Part Lot 14, DP 1225076 and Lot 8, DP 855275 Mount Vincent Road & Wilton Drive,
East Maitland NSW 2323’, provided as Appendix A.

The Site is located within the East Maitland Mine Subsidence District (Subsidence Advisory NSW (SA NSW)
(formerly Mine Subsidence Board)) and has been used historically for grazing purposes. Approval is required for
subdivision and surface development. Surface development has occurred in the general area to the east and
west of Lot 8. The Client proposes to develop residential structures on the Lots for Seniors Living along with a
larger community complex. The development has been located to minimise the extent of development on
undermined land, but some development on undermined area is unavoidable.

SA NSW has provided a plan that indicates Lot 8 and Lot 141 are partially undermined by old shallow mine
workings in the Rathluba Seam.

SA NSW and Maitland City Council (Council) have approved the development of a house and detached garage
on Lot 141. Council has also approved the subdivision of Lot 8. However, the subdivision of Lot 8 did not proceed
as the Lot is proposed for development as Seniors Living and will provide access to the development proposed
on Part Lot 141. Initial staging of the development involves the development of Lot 8 by providing access
through Lot 8 into Lot 141 to enable development to the west of the old mine workings and areas as shown on
concept plans in Appendix A.

Conditional Consent was granted by SA NSW in November 2017 following the submission of the Greg Cole-Clark
and Douglas Partners reports for the Site. The conditions imposed require the elimination of the risk of mine
subsidence by suitable mean to acceptance

21 Mine Workings

Lot 8 and Lot 141 are partially underlain by old and abandoned shallow (<25) mine workings in the Rathluba Coal
Seam of the Late Permian Age Tomago Coal Measures. The mine workings were mined by Rathluba Colliery and
Rathluba No. 2 Colliery.

The mine plan indicates that the area was worked by the Bord and Pillar method, which involves the
development of a series of headings and cut-throughs that usually leave rectangular shaped pillars of coal to
support the mine roof during the development of panels. These pillars can then be extracted, in what is referred
to as secondary or pillar extraction, leaving small sections of coal intact to control the collapse of roof material.
Extraction rates can vary but it is likely >80% of coal would be extracted during secondary extraction creating a
goaf area. Whilst the goaf area will be filled with crushed coal and fallen roof material it is possible there may
still be some voids. The Record Tracing indicates first workings only were completed beneath Lot 8 and Lot 141

Records indicate the Rathluba Seam had working sections ranging from 5’ (1.52 m) to around 8’ 6” (2.61 m) due
to varying bands of dirty coal that affected coal quality. Based on references the total seam thickness is around
3.3 mand the seam dips at approximately 1 in 12 to the south-east. Investigation indicates the depth of working
are relatively shallow and generally less than 20 m depth across the Site.

Based on the Record Tracing there are no shafts or drifts on Lot 8 and Lot 141. A mine entry and shafts exist to
the south of the Lot 141 boundary.

This report relates to the western and northern extent of the mine workings on Lot 141 and Lot 8 proposed for
development. The mine workings to the east will be assessed when the staged Seniors Living development is
scheduled for that area.
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3 Geotechnical Constraints

Due to the previous mine working undertaken under the proposed Development site, mine subsidence
investigations have been undertaken by others and referenced in Section 1 of this report. The investigations
have confirmed the presence of shallow working (<20 m) across Lot 8 are more extensive than mining records
indicate and confirm shallow workings in the central and eastern portions of Lot 141. Due to the findings of their
respective investigations and the presence of the shallow workings and the potential for mine subsidence,
remediation has been recommended by Douglas Partners and Cole-Clarke and include:

e  Bulk earthworks — cut and fill to remove voids;

e  Grout injection of voids;

e  Structural design (as per SA NSW design for potholes);
e Piering foundation of structures;

e Road construction using plastic geo-grid to span potential potholes or concrete slabs (reinforced) to
span potholes;

e Surface drainage to reduce risk of infiltration; and
e Appropriate fencing and signage to restrict public access to undeveloped areas as required.

SA NSW, in their conditional approval provided on 15 November 2017, stipulate that a proposal is to be
submitted to SA NSW to eliminate the risk of mine subsidence for SA NSW’s acceptance by a suitable means
such as grouting. Grouting is generally the most feasible way to eliminate the risk of subsidence, except where
workings are very shallow, and earthworks can be undertaken practically and economically. Grouting of old and
disused working is commonly undertaken in the Maitland and Newcastle areas and technology has seen
considerable advancement in recent years with high rise development in the Newcastle Central Business District
(CBD).

Geotechnical constraints on the Site include subsidence-related collapse of mine workings and the impact on
structures, pavements and inground services. The risk of subsidence is not considered prohibitive to the
development of the Site where remediation is undertaken with the recommendation of this and the reports
referenced within, along with the approval by SA NSW of remediation.

The impact of potential subsidence on pavement and stormwater due to presence of old and abandoned mine
workings can be eliminated by adoption of appropriate remediation as outlined above. The method of
remediation adopted will largely depend on the costs and practicality of various methodology. Based on the
investigation by Cole-Clark and Douglas Partners along with further discussion with Cole-Clark, there is evidence
to suggest that there has been pillar collapse and that the roof is down in the majority of the first workings within
Lot 8. Therefore, grouting of identified voids would, for all practical purposes, eliminate the potential for gross
subsidence. There could be potential for minor subsidence, but this could be addressed within design of
structure and other infrastructure.

It is noted that there is no history of subsidence on the Site, however excavation for the purpose of road
construction and installation of inground service will reduce the cover to workings and may increase the
potential for subsidence where grouting is not undertaken.

EP0875.001 27 July 2018 Page 3
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4 Comments and Recommendations

It is recommended that all working less <20 m depth should be remediated. The adoption of 20 m is considered
conservative due to seam thickness and details of workings determines by records and investigations.

The risk of subsidence due to collapse of old or abandoned working can be reduced by the adoption of
remediation options outlined in Section 3 of this report. Grout injection of voids is considered the most cost
effective and practical method for the elimination of large scale subsidence potential. Other options are offered,
however grouting of workings is recommended and alternate methodology would need approval SA NSW.

Minor subsidence potential can be addressed by design of structures and infrastructure for the development
including the following:

4.1 Pavements

Pavement within the Proposed Development should be designed by a geotechnical consultant with experience
on mine subsidence sites. The pavements should consider the most appropriate remediation / risk mitigation
measures when considering both mine working remediation and pavement design.

411 Rigid Pavements

Roads within the Proposed Development are recommended to be constructed using rigid pavements, utilising
reinforced concrete. This is recommended where pavement areas are not remediated by grouting of other
means. Whole of life costing would be expected to show the benefit of reduced maintenance and disruption to
the seniors’ community for the use of a rigid pavement and would be the most cost-effective option longer term.

4.1.2 Flexible Pavements

Where a flexible pavement option is preferred the use of geosynthetics such as a reinforced plastic geo-grid
would be required to eliminate the risk of pavement failure due to subsidence where remediation by grouting
or other methodology is not undertaken. A woven fabric geosynthetic such as Bidum A24 or equivalent should
also be used in conjunction with a geo-grid or geocomposite used to prevent fines migration from the pavement
should subsidence occur. Pavement deformation would be expected should significant pothole development
occur under a flexible pavement. This would allow dentification and remediation where required.

Where grouting of workings is undertaken under the road alignment, no special provisions for pavement design
will be required.

4.2 Stormwater, Sewer and other inground Services

Stormwater Management Systems and other inground services will need to be designed considering the
potential for subsidence where remediation is not undertaken to eliminate such risk and consider the potential
for minor subsidence where remediation is undertaken. It is recommended that the use of high stiffness twin
wall corrugated polypropylene pipes with a smooth bore would be suitable for non-pressure drainage and may
be preferable to precast concrete systems. Vinidex StormPRO and SewerPro or equivalent products would offer
performance benefits where there is a risk of subsidence. StormPro is available in 6 m lengths and together with
flexible fittings would offer protection where pothole development was to occur.

Other inground services should be designed with consideration to potential subsidence and the use of flexible
fittings and components similar to those specified for highly to extremely reactive sites are recommended.

It is likely that SA NSW will require grouting of the entire development area where the cover over workings
<20 m. If grouting is undertaken of the entire workings beneath the development site, no special provisions
would be required for inground services.

EP0875.001 27 July 2018 Page 4
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5 Closure

Based on the investigations undertaken by Douglas Partners and Cole-Clark in relation to mine workings
undertaken on the subject Site, it is recommended that remediation is undertake for areas of the development
Site where mine workings are <20 m depth, preferably by grout injection. This includes a significant portion of
Lot 8 which was earlier presumed not to be undermined based on available plans of mine workings.

There are no geotechnical constraints that are considered prohibitive to development of the Site as proposed
where remediation of the mine workings is undertaken in accordance with this report and reports referenced
herein and to the satisfaction of SA NSW. | it considered likely that SA NSW will require grouting of workings
beneath the proposed development where they are encountered at a depth of less than 20m.

Where remediation of the workings is undertaken by grout injection under the developable portion of the Site,
there would be no impacts expected on the development of infrastructure on the subject Site that would require
special provisions other than those specified by SA NSW.

Yours Sincerely
EP Risk Management Pty Ltd

»

Lﬁé oung

Principal Geotechnical Scientist
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