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HARRY GRAHAM DRIVE, KEMBLA HEIGHTS CONCEPT DESIGN
REPORT FOR EMBANKMENT STABILISATION WORKS

Executive Summary Section 1

The report is prepared by URS Australia Pty Ltd (URS) staff at the request of Wollongong City Council (Council)
in accordance with a Consultancy Brief dated 24 April, 2008. This report provides concept design options for
geotechnical slope risk reduction works for a 200 m section of Harry Graham Drive, Kembla Heights,
Wollongong, NSW, which is currently closed to public access. The conceptual design options in this report have
been prepared by URS in conjunction with Council interview and discussions, background review of available
data, site visits and limited fieldwork and mapping. As such, this report does not include a complete
assessment of alternative design options or analysis required to provide detailed estimate of costs. The
estimate of costs used in this report is based on practical experience and include built in contingencies.

The intent of this report is to provide Council with an opportunity to comment on the conceptual options,
alternatives, and estimates prior to initiating detailed engineering studies and design. Concurrent to the concept
design, we have also conducted a Quantitative Risk Assessment (QRA) for Harry Graham Drive to evaluate
geotechnical risk to the public from embankment instability and rockfall debris slides. The results of the Harry
Graham Drive Quantitative Risk Analysis were taken in consideration during the preparation of this report.
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Section 2 Introduction

2.1 Harry Graham Drive, Kembla Heights Remediation Works

Portions of Harry Graham Drive experienced embankment instabilities during the g-12™ February 2008
“excessive” rainfall event. The remedial works necessary for re-opening the road to two-lane public access
includes road closure protocols, embankment repairs, drainage upgrades, safety enhancements and the final
stabilising of cliff facing work.

To proceed with embankment stabilisation, surface and subsurface drainage upgrades of the roadway, we have
estimated that Council will need to allocate about $ 1,2 Million (plus the remaining costs for stabilising the cliff
facing) to cover the costs of design and construction necessary to re-open the roadway to public use for two-
lane traffic.

2.2 Purpose of the Report

This report is written to advise Council of roadwork alternatives developed by URS. Upon approval of this stage
of the project by Council, URS will initiate detailed engineering studies and provide Plans, Specifications and
Engineering Estimates for the works.
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Concept Design Options Section 3

3.1 Options
Original options outlined in the brief for the portion of Harry Graham Drive under distress include:
Option 1 — limited roadway to single-lane traffic (gated access to local residents);
Option 2 — Opening roadway to single-lane alternating public traffic;
Option 3 — Opening roadway to two lanes restricted access; and
Option 4 — Opening roadway to two-lane full public traffic

We recommend rainfall thresholds for closure for all the options. Short term closures will be used to protect the
public from geotechnical risks inherent in this portion of roadway. The Options were presented for risk
assessment, however, in this report, the conceptual alternatives were considered only for Option 4, inferred to
be the long-term preferred option.

3.2 Concept Design Cost Estimate

The concept design cost estimate is provided for Option 4, opening the roadway to two-lane public traffic

Design Costs $105,200
Construction Costs* $1 026 700
Construction Engineering (15%) $103 000
Total $1 234 900

*The costs do not include the remaining rock bolting and shotcrete in the cliff face stabilisation construction
works (constructed by Pan Civil). We are not familiar with the contractual terms of engagement or progress
payments that are leftover or outstanding.

3.3 Discussion about Concept Options
Option 1- Short Term Construction Access for Local Residents

The analysis was undertaken for the restricted single-lane traffic and the results of the QRA were that once a
rainfall threshold was reached, the risks for opening with gated access to local residents is acceptable.

Option 2

Opening the road to single lane alternating full public traffic has inherently higher risks than the other options.
The risk is associated with traffic potentially being slowed or stopped in areas with known geotechnical risks
(i.e., landslides, rockfalls). A similar amount of work will be required (general roadway repair, permanent
surface and subsurface drainage, mobilization and temporary erosion and sediment control) for options 2, 3,
and 4. The level of effort and additional costs of constructing the road for two-lanes rather than one are small
compared with the added benefit. A disadvantage of Option 2 is that without widening the roadway, any future
landslides in this area will leave no temporary options and would require considerably higher costs to re-open
the roadway.
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Section 3 Concept Design Options

Option 3

Opening the roadway to two lane restricted access will involve the same costs as Option 4, but will reduce the
service level, prohibiting full public access.

Option 4

The remedial works involved with Option 4 will be in accordance with established design criteria for a two lane
rural arterial roadway. In addition, general roadway repairs will include:

e potential cutback\ earthworks to increase road widths, curve improvements to meet site
distance requirements

e re-profiling to establish super-elevations and roadway crown

e culvert repairs and outlet protection for existing culverts

e safety improvements which may include installing guardrail and impact terminal, if required
The work will also include upgrading surface and subsurface drainage

e deep subsurface drains (Domains 5 and 7)

e provisional culvert (if required to meet Council’s drainage requirements)

e rock mattresses or similar method of protecting batter slopes against scour

e upgrade roadway drains including ditch work and kerbing necessary to allow all surface water
to flow to Brandy and Water Creek

The costs for the general roadway repairs and upgrading surface and subsurface drainages are attached in
Appendix B. Several reinforcing soil embankment alternatives were identified for widening and stabilising the
roadway in Domains 4 and 6. They include:

e Alt 1-Geogrid Reinforced Soil Wall
e Alt 2-Pile Reinforced Soil Wall
e Alt 3-Gabion Wall

The costs were very similar for the Alt 1, Alt 2, and Alt 3. The Alt 2-Pile Reinforced Soil Wall, based on available
data, is not recommended in this area because the underlying bedrock is weathered, highly fractured shale,
which we feel could be problematic for anchoring the piles. The advantages of geogrid reinforced soil wall over
the gabion are related to improved subsurface drainage. To properly model the behaviour of the soils, a design
geotechnical investigation and slope stability analysis are required.
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Conclusion Section 4

Four options were considered for re-opening a portion of Harry Graham Drive, Kembla Heights roadway that
was closed by Council shortly after an “excessive” rainfall event in February 2008.

It is assumed that the project will proceed with Option 4, opening the roadway to two-lane traffic. We have
identified several alternatives for reconstructing the roadway based on preliminary information and our
understanding of the site conditions. We are of the opinion that a geogrid reinforced embankment will be the
preferred alternative for re-constructing the embankments. This will be confirmed after a design geotechnical
investigation and a slope stability analysis is conducted.

4.1 Standard Limitations

URS Australia Pty Ltd (URS) has prepared this report in accordance with the usual care and thoroughness of
the consulting profession for the use of Council and only those third parties who have been authorised in writing
by URS to rely on the report. It is based on generally accepted practices and standards at the time it was
prepared. No other warranty, expressed or implied, is made as to the professional advice included in this report.
It is prepared in accordance with the scope of work and for the purpose outlined in the Proposal dated 5/5/2008.

The methodology adopted and sources of information used by URS are outlined in this report. URS has made
no independent verification of this information beyond the agreed scope of works and URS assumes no
responsibility for any inaccuracies or omissions. No indications were found during our investigations that
information contained in this report as provided to URS was false.

This report was prepared in October 2008 and is based on the existing information available at the time of
preparation. URS disclaims responsibility for any changes that may have occurred after this time.

This report should be read in full. No responsibility is accepted for use of any part of this report in any other
context or for any other purpose or by third parties. This report does not purport to give legal advice. Legal
advice can only be given by qualified legal practitioners.

Where conditions encountered at the site are subsequently found to differ significantly from those anticipated in
this report, URS must be notified of any such findings and be provided with an opportunity to review the
recommendations of this report.
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Project Schedule Appendix A
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HARRY GRAHAM DRIVE

ID Task Name Duration Start Finish Otr 4, 2008 Oftr 1, 2009 Oftr 2, 2009 Oftr 3, 2009
o Oct | Nov | Dec Jan Feb | Mar Apr May [ Jun Jul Aug Sep
1 Proposal Review-WCC 5 days Mon 3/11/08 Fri 7/11/08 3/11 D_
2 E@ Geotechnical Investigation 5days Mon 24/11/08 Fri 28/11/08 24/11 28/11
- - - v
3 r.E-f—__} Draft Geotechnical/Design Study Report 20 days Mon 10/11/08 Fri 5/12/08 10/11 ];5/12
4 Design Study Report -WCC Review 10 days Mon 8/12/08 Fri 19/12/08 8/12
5 Final Design Study Report 8days Mon 22/12/08 Mon 5/01/09 22/12
6 r.E-f—__} 80 % Plans in Hand 6 days Tue 6/01/09  Tue 13/01/09
7 Plans Review -WCC 10days Wed 14/01/09 Wed 28/01/09
8 95 % Review Plans & Specifications 8days  Thu 29/01/09 Mon 9/02/09
9 Plans Review - WCC 5days  Tue 10/02/09 Mon 16/02/09
10 Final Plans & Specifications 16 days Tue 17/02/09  Tue 10/03/09
11 Tender 31days Wed 11/03/09  Tue 28/04/09
12 Prepare Docs 5days Wed 11/03/09  Tue 17/03/09
13 Advertise 15days Wed 18/03/09 Thu 9/04/09
14 Clarify and prepare Report 5 days Fri 10/04/09  Thu 16/04/09
15 Council Close off Odays Thu 16/04/09  Thu 16/04/09
16 E Council Mtg Odays Tue 28/04/09  Tue 28/04/09 ’f8/04
17 E@ Construction 80 days  Tue 28/04/09 Mon 17/08/09 28/04 | 17/08
Task | Summary _ Rolled Up Progress I Project Summary ﬁ
Project: Proposed Schedule HGD amc EEEEE— . _
Date: Tue 2/12/08 Progress Rolled Up Task | | Split I Group By Summary
Milestone ‘ Rolled Up Milestone <> External Tasks Deadline @
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Concept Cost Estimate For Option 4 Appendix B
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Concept Drawings and Cross Sections Appendix C
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