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Crescent Newcastle Pty Ltd
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Attention: Mark Purdy

Dear Mark,

Proposed Multi-Storey and Multi Building Development - DA 2019/00061 - 11-17 Mosbri Crescent The
Hill - Slope Stability Risk

Crescent Newcastle Pty Ltd (Crescent) is proposing a multi-storey and multi-building development at 11-17
Mosbri Crescent Cooks Hill. Tetra Tech Coffey Pty Ltd (Tetra Tech) have been assisting with the development
approval process. This letter has been updated to include commentary on the effect that the proposed storm
water management system has on landslide risk.

Douglas Partners (DP) previously included a slope risk assessment (Report 81843.00.R.001.Rev0 November
2015) as part of the rezoning application for the site. At that time, the proposed development comprised two
six storey apartment buildings as well as a twelve-storey residential building, each with two levels of basement
parking. The DP report found that the risk from slope instability to the proposed development would be low,
provided appropriate engineering controls were put in place. These engineering controls include battering of
all cuts based on geotechnical recommendations and/or supporting excavations with appropriately designed
shoring or engineered retaining walls. The DP report is included in Attachment B.

Subsequently, as part of DA 2019/00061 in response to Subsidence Advisory NSW (SA NSW), the risk of
deep-seated instability following a subsidence event was subsequently reviewed by Ditton Geotechnical
Services (DgS) (Report COF-009/3(Rev1l) dated 31 December 2019). The DgS report concluded that it was
unlikely that a large-scale instability or landslip will occur during worst case scenario conditions. Section 2.5 of
the DgS report is included in Attachment C.

Tetra Tech has reviewed the above reports. The previous assessments are based on the generally accepted
methodology for assessing the risk of slope instability. We concur that the risk of slope instability on the
current proposed development will be low provided that slopes and retaining structures are designed and
constructed in consideration project specific geotechnical analysis and design inputs.

The proposed stormwater management plan Northrop Civil Engineering Package NL180367, includes the
following features:

e A concrete lined dish drain, 0.5m wide generally along the boundaries of the site. This concrete lining will
prevent scour of the soil at the top of retaining walls and reduce penetration of water to the back of the
retaining walls.

e A pipe with generally granular backfill for flows less than 1 in 100yr.

Tetra Tech Coffey Pty Ltd
ABN 55 139 460 521



Proposed multi-storey and multi building development

¢ An overland flow path generally along the eastern and south boundaries for 1 in 100yr and greater events.
This path will be at the base of the retaining wall meaning reducing the potential for water to build up
behind the retaining walls.

The above stormwater management features do not appear to increase the build up of water behind retaining

walls and as such it is considered that the storm water management system will not increase the risk of

instability. The building walls next to the overland flow will need to be designed to accommodate the head of

water within the overland flow.

Guidance on the uses and limitations of this report is presented in the attached sheet, ‘Important Information
about your Tetra Tech Coffey Report’, which should be read in conjunction with this report.

If you have any questions regarding this report or should you require further assistance on this project, please
contact the undersigned.

For and on behalf of Tetra Tech Coffey,

A

Simon Baker
Senior Geotechnical Engineer

Tetra Tech Coffey
754-NTLGE220504-1-AC.Rev2
Date: 21 December 2021
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IMPORTANT INFORMATION ABOUT YOUR TETRA TECH COFFEY
REPORT

As a client of Tetra Tech Coffey you should know that site subsurface conditions cause
more construction problems than any other factor. These notes have been prepared by
Tetra Tech Coffey to help you interpret and understand the limitations of your report.

Your report is based on project specific criteria

Your report has been developed on the basis of your unique project specific requirements as understood by
Tetra Tech Coffey and applies only to the site investigated. Project criteria typically include the general nature
of the project; its size and configuration; the location of any structures on the site; other site improvements;
the presence of underground utilities; and the additional risk imposed by scope-of-service limitations imposed
by the client. Your report should not be used if there are any changes to the project without first asking Tetra
Tech Coffey to assess how factors that changed subsequent to the date of the report affect the report's
recommendations. Tetra Tech Coffey cannot accept responsibility for problems that may occur due to
changed factors if they are not consulted.

Subsurface conditions can change

Subsurface conditions are created by natural processes and the activity of man. For example, water levels
can vary with time, fill may be placed on a site and pollutants may migrate with time. Because a report is
based on conditions which existed at the time of subsurface exploration, decisions should not be based on a
report whose adequacy may have been affected by time. Consult Tetra Tech Coffey to be advised how time
may have impacted on the project.

Interpretation of factual data

Site assessment identifies actual subsurface conditions only at those points where samples are taken and
when they are taken. Data derived from literature and external data source review, sampling and subsequent
laboratory testing are interpreted by geologists, engineers or scientists to provide an opinion about overall site
conditions, their likely impact on the proposed development and recommended actions. Actual conditions may
differ from those inferred to exist, because no professional, no matter how qualified, can reveal what is hidden
by earth, rock and time. The actual interface between materials may be far more gradual or abrupt than
assumed based on the facts obtained. Nothing can be done to change the actual site conditions which exist,
but steps can be taken to reduce the impact of unexpected conditions. For this reason, owners should retain
the services of Tetra Tech Coffey through the development stage, to identify variances, conduct additional
tests if required, and recommend solutions to problems encountered on site.

Your report will only give preliminary recommendations

Your report is based on the assumption that the site conditions as revealed through selective point sampling
are indicative of actual conditions throughout an area. This assumption cannot be substantiated until project
implementation has commenced and therefore your report recommendations can only be regarded as
preliminary. Only Tetra Tech Coffey, who prepared the report, is fully familiar with the background information
needed to assess whether or not the report's recommendations are valid and whether or not changes should
be considered as the project develops. If another party undertakes the implementation of the
recommendations of this report there is a risk that the report will be misinterpreted and Tetra Tech Coffey
cannot be held responsible for such misinterpretation.

Your report is prepared for specific purposes and persons

To avoid misuse of the information contained in your report it is recommended that you confer with Tetra Tech
Coffey before passing your report on to another party who may not be familiar with the background and the
purpose of the report. Your report should not be applied to any project other than that originally specified at
the time the report was issued.

Tetra Tech Coffey
Issue Date: 6 May 2021 1
Uncontrolled when printed



Important information about your Tetra Tech Coffey report

Interpretation by other design professionals

Costly problems can occur when other design professionals develop their plans based on misinterpretations
of a report. To help avoid misinterpretations, retain Tetra Tech Coffey to work with other project design
professionals who are affected by the report. Have Tetra Tech Coffey explain the report implications to design
professionals affected by them and then review plans and specifications produced to see how they
incorporate the report findings.

Data should not be separated from the report

The report as a whole presents the findings of the site assessment and the report should not be copied in part
or altered in any way. Logs, figures, drawings, etc. are customarily included in our reports and are developed
by scientists, engineers or geologists based on their interpretation of field logs (assembled by field personnel)
and laboratory evaluation of field samples. These logs etc. should not under any circumstances be redrawn
for inclusion in other documents or separated from the report in any way.

Geoenvironmental concerns are not at issue

Your report is not likely to relate any findings, conclusions, or recommendations about the potential for
hazardous materials existing at the site unless specifically required to do so by the client. Specialist
equipment, techniques, and personnel are used to perform a geoenvironmental assessment. Contamination
can create major health, safety and environmental risks. If you have no information about the potential for
your site to be contaminated or create an environmental hazard, you are advised to contact Tetra Tech Coffey
for information relating to geoenvironmental issues.

Rely on Tetra Tech Coffey for additional assistance

Tetra Tech Coffey is familiar with a variety of techniques and approaches that can be used to help reduce
risks for all parties to a project, from design to construction. It is common that not all approaches will be
necessarily dealt with in your site assessment report due to concepts proposed at that time. As the project
progresses through design towards construction, speak with Tetra Tech Coffey to develop alternative
approaches to problems that may be of genuine benefit both in time and cost.

Responsibility

Reporting relies on interpretation of factual information based on judgement and opinion and has a level of
uncertainty attached to it, which is far less exact than the design disciplines. This has often resulted in claims
being lodged against consultants, which are unfounded. To help prevent this problem, a number of clauses
have been developed for use in contracts, reports and other documents. Responsibility clauses do not
transfer appropriate liabilities from Tetra Tech Coffey to other parties but are included to identify where Tetra
Tech Coffey's responsibilities begin and end. Their use is intended to help all parties involved to recognise
their individual responsibilities. Read all documents from Tetra Tech Coffey closely and do not hesitate to ask
any questions you may have.

Tetra Tech Coffey
Issued: 6/05/2021 2
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Report on Desktop Geotechnical Assessment
Proposed Apartments
NBN Studio, Mosbri Crescent, The Hill

1. Introduction

This report presents the results of a desktop geotechnical investigation for the proposed apartment
development to be located at NBN Studios, Mosbri Crescent, The Hill. The work was carried out for
Mr Warwick Mclnnes on behalf of The Nine Network Australia Pty Ltd.

We understand that the proposed development includes the construction of two six-storey and one
12-storey residential apartment buildings. Two levels of basement car parking is currently proposed for
each building. Douglas Partners Pty Ltd (DP) were provided a copy of the architectural plans for the
proposed development and these are attached in Appendix A.

The purpose of the geotechnical investigation was to address the following:
e  Geotechnical suitability of the site;

e Potential slope stability issues;

e  Mine Subsidence requirements.

DP have previously undertaken geotechnical investigations at the site for several proposed antenna,
Project 31423 and 31423A, dated October 2001 and September 2005 respectively. The previous
investigations included three cored boreholes to a depth of up to 10 m as well as comments on slope
stability for part of the site. The results of the field work from the previous investigations have been
utilised in this report.

2. Site Description and Regional Geology

The site is located at Mosbri Crescent, The Hill and currently contains the NBN studio buildings (refer
Figure 1). The existing main NBN studio building covers much of the central part of the site.

Report on Desktop Geotechnical Assessment Proposed Apartments 81843.00.R.001.Rev0
NBN Studio, Mosbri Crescent, The Hill November 2015
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Figure 1: Mosbri Street Site Location

The site has been extensively modified by cutting and filling, typified by a number of existing rock and
crib walls extending around much of the existing NBN studio building.

The site is bounded on the east by what appears to be a heavily vegetated reserve and easement that
adjoins Wolfe Street.

Reference to the Newcastle Coalfield Surface Geology Map published by BHP indicates that the site is
within the area of outcrop of the Shepherds Hill Formation of the Lambton Sub Group of the Newcastle
Coal Measures. This formation is of Permian Age and is predominantly siltstone and sandstone with
some conglomerate. The Nobbys Tuff occurs at the base of the Shepherds Hill formation and is
typically about 1 m thick (Ref 1). In Newcastle the Shepherds Hill formation is typically about 27 m
thick (Ref 1). The Shepherds Hill Formation is underlain by the Nobbys Coal Seam and overlain by
the Victoria Tunnel Seam.

Report on Desktop Geotechnical Assessment Proposed Apartments 81843.00.R.001.Rev0
NBN Studio, Mosbri Crescent, The Hill November 2015
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3. Desktop Assessment and Field Work
3.1 Methods
3.1.1 Desktop Assessment

A review of the existing data in relation to the site was undertaken and included:
e Review of in-house geotechnical data for the area;

e Review of published geological and geotechnical maps, including soil landscape maps and mine
record tracings;

e Liaison with the mine subsidence board with regards to any restrictions to the development.

3.1.2 Field Work

A site inspection was carried out by a Principal Geotechnical Engineer on 5 November 2015. The
purpose of the inspection was to assess the slope stability and photograph relevant aspects of the
site. No assessment was made in relation to the design or structural integrity of the adjacent crib
block and rock retaining walls.

3.2 Results
3.2.1 Desktop Assessment

Existing geotechnical investigations at the site (Project 31423 and 31423A, dated October 2001 and
September 2005 respectively) included three cored boreholes to a depth of up to 10 m. The following
is a general summary of the subsurface conditions previously encountered on site (Project 31423A). A
more extensive description is provided in the original reports.

Based on the observations made during the site walkover assessment and the results of previous
investigations by DP, the residual soil profile on site generally comprises clay overlying weathered
rock.

From To Description
(m) (m)
0 0.4/0.7 Filling / Soil — Typically sandy gravel and silty clay / clayey silt
0.4/0.7 25/3.4 Siltstone — Extremely low to very low strength, medium
strength in parts
25/3.4 6.1/6.8 Siltstone — Low to medium strength, very low strength in
parts
6.1/6.8+ Sandstone — Medium strength or better
Report on Desktop Geotechnical Assessment Proposed Apartments 81843.00.R.001.Rev0

NBN Studio, Mosbri Crescent, The Hill November 2015
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No free groundwater was observed during the previous drilling or the recent site visit. It should be
noted that groundwater levels are affected by recent weather conditions and soil / rock permeability
and may vary with time.

3.2.2 Field Observations

Topography

Elevation contours for the site are shown in Figure 2. Two existing gully lines were observed during
the site visit extending from the eastern site boundary adjacent to Wolfe Street through the adjacent
vegetated reserve towards the site.

Exiting Gully lines

Site Boundary |
(approx.)

Approximate Borehole
Locations (previous
investigations)

Figure 2: Elevation contours (2 m) at Mosbri Street Site Location

The existing NBN building has been extensively cut into the landscape and is surrounded on the
northern, eastern and southern edges by crib retaining walls (refer Figure 3).

Report on Desktop Geotechnical Assessment Proposed Apartments 81843.00.R.001.Rev0
NBN Studio, Mosbri Crescent, The Hill November 2015
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Figr Exis
north, looking south)

igur 4: xistig Crib Rtaining wall along
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Report on Desktop Geotechnical Assessment Proposed Apartments 81843.00.R.001.Rev0
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Kitchener Parade
at crest of slope

Crib Wall
boundary

Crib Wall along northern side
of NBN building

Crib Wall along northern site
boundary

Fiure 6: Existing Crib Retaining wall along Northern Site Boundary (looking east)

In addition to the retaining walls surrounding the main NBN building, the northern, eastern and
southern car park / pavement areas are also supported by a mixture of crib and rock retaining walls
(refer Figure 4, Figure 5 and Figure 6).

Report on Desktop Geotechnical Assessment Proposed Apartments 81843.00.R.001.Rev0
NBN Studio, Mosbri Crescent, The Hill November 2015
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From the eastern boundary of the site the terrain slopes down to the west with a slope of about 14° to
17° which terminates at the crest of a cutting which ranges in height from about 1.25 mto 1.75 m. The
bottom 1.25 m of the cutting is battered at a 75° angle and faced with mortared rock blocks. No weep
holes were observed in the rock facing (Figure 5). The upper section of the cutting, where present,
has been battered to a slope ranging from 35° to 50°. The material exposed on the face of the cut
batter is predominantly clay soil with some intermittent exposures of extremely weathered siltstone.

From the toe of the rock facing, the terrain slopes at about 5° to the west for a distance of about 12 m.
This area is presently a bitumen paved car park.

containers)

The bitumen car park terminates at a concrete kerb which is about 1 m from the crest of a crib wall.
The area between the kerb and the crib wall is also bitumen paved.

The crib wall is about 4.15 m in height with a batter slope of about 75° to 80° (Figure 3). The upper
0.75 m of the crib wall is of different appearance and slightly different batter from the remainder of the
wall which may indicate two stages of wall construction.

At the toe of the crib wall a paved area continues to the adjacent studio building.

Vegetation

The northern and southern boundaries are grass covered with she-oaks and other shrubs with a basal
diameter of up to 200 mm, several very large diameter trees exist along the very far length of the
southern boundary.

Report on Desktop Geotechnical Assessment Proposed Apartments 81843.00.R.001.Rev0
NBN Studio, Mosbri Crescent, The Hill November 2015
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4. Comments
4.1 Mine Subsidence

The site lies within the Newcastle Mine Subsidence District and the approval of the NSW Mine
Subsidence Board (MSB) is required for development of the site (refer Figure 9).

Correspondence between DP and the MSB (email dated 4 November 2015, Mr lan Bullen, Newcastle
District Manager) indicates the allotment is undermined by first workings in the Borehole Seam at 95 m
in depth. The guideline for the area is a GO9 which is three storey construction, so any development
above that height would need to be assessed on its merit. The site would require geotechnical
assessment to determine the long term stability of the workings. The colliery was the Australian
Agricultural Co, there is no details on the Record Trace and / or lease details.

Report on Desktop Geotechnical Assessment Proposed Apartments 81843.00.R.001.Rev0
NBN Studio, Mosbri Crescent, The Hill November 2015
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Restrictions will be necessary in relation to the type of development permitted in specific areas. There
will also be special requirements in relation to the type of construction, particularly the foundations.
The policy of MSB is that it will not issue general guidelines but will only respond to specific
development proposals.

DP can undertake a mine subsidence assessment and prepare a specific MSB application on behalf of
Nine Network Australia Pty Ltd at the appropriate stage of the development process.

T NEWCASTLE MINE SUBSIDENCE DISTRICT (IN THREE PARTS)
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Figure 9: Mine Subsidence Districts and location of existing site (Adapted from MSB Plan No.
MSD12b)

Report on Desktop Geotechnical Assessment Proposed Apartments 81843.00.R.001.Rev0
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4.2 Footings

The following general advice is provided in relation to footings and foundations. It should be pointed
out that further subsurface investigations will be required once the final structural building loads are
known, in order to determine the design allowable loads for all foundation types.

Shallow Footings

Due to the relatively shallow depth to rock across the site, it is anticipated that founding on strip or pad
footings will be appropriate for most smaller structures and possibly larger buildings. Slab on grade
construction is also suitable with the appropriate site preparation. For preliminary design it is
considered that pad or strip footings founded within the extremely low strength or better bedrock would
be suitable for support of small structural loads provided that they are at least 0.5 m deep. For
preliminary design footings in extremely low to very low strength rock should be proportioned for a
maximum allowable bearing pressure of 700 kPa. Higher allowable bearing pressures may be possible
subject to detailed investigation and assessment of total settlements. Concentrated loads, not able to
be adequately supported on shallow footings, may be supported on deeper pad footings and/or bored
cast in situ concrete piers

Deep Footings

Based on the previous geotechnical investigations at this site (Project 31423 and 31423A, dated
October 2001 and September 2005 respectively), it is suggested that bored cast in situ piles socketed
into the underlying bedrock would be a suitable pile option at this site. The following table presents
preliminary allowable shaft adhesion and end bearing capacity of the bedrock.

Table 1: Preliminary Allowable Design Values for Foundations — Compression

Rock Strength End Bearing Pressure (kPa) Shaft Adhesion (kPa)
Extremely low strength 700 70
Very low strength 1000 100
Low Strength 1500 150
Medium strength or better 3500 350

As the depth to rock and depth of weathering is expected to vary across the site, the actual conditions
and allowable pressures should be confirmed by further geotechnical investigations.

The allowable shaft adhesion for tensile loading on piles should be reduced by 50%. The shaft
adhesion should only be calculated for that part of the socket length which is greater than 1 m below
ground surface.

Bored pile excavation should be cleared of all loose material and if water is present in the bore this
should be removed or the concrete should be added to the base of the bore using a tremie pipe to
displace water above the concrete.

Subsidence Considerations
The selection of foundation types for structures should be based on adequate consideration of the
effects of mine subsidence, including grounds tilts and strains, if applicable.

Report on Desktop Geotechnical Assessment Proposed Apartments
NBN Studio, Mosbri Crescent, The Hill

81843.00.R.001.Rev0
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4.3 Slope Stability Assessment

The following sections present a qualitative risk assessment of the proposed site based on guidelines
proposed by the Australian Geomechanics Society (AGS) Landslide Risk Management (Ref 2).

An explanation of risk categories and implications to development is attached in Appendix C. The risk
of slope instability affecting the site has been assessed on the basis of the geotechnical units with
results presented in Section 3.2.1.

It should be noted that there were no overt signs of deep seated instability at the site and its
immediate surrounds at the time of the assessment and site inspection. The absence of visually
obvious structural distress in the many retaining walls on site is consistent with this observation.

4.3.1 General Observations

The following general observations can be made based on the site walkover undertaken on 5
November 2015:

e Based on the site walkover, no evidence of deep seated or overall slope instability was observed;

e Some evidence of very minor creep or translational sliding was observed in the gullies of the
adjoining property to the east (Figure 2);

¢ Inthe absence of detailed design and works-as-executed drawings, it is not possible to comment
on the suitability of an existing retaining wall. Nonetheless, the existing crib walls immediately
surrounding the NBN building (Figure 3 and Figure 6) do not appear to show evidence of
significant distress. The crib walls along the southern, eastern and northern site boundaries
(Figure 4 and Figure 6) do show signs of localised distress and spalling that has exposed the
internal reinforcement. This reinforcement has corroded significantly where spalling has occurred,;

e No groundwater seepage was observed on the site during the inspection. During a previous
investigation in 2001, the standing water level in a standpipe piezometer about 2.5 m behind the
crest of the eastern site boundary rock / crib wall (Figure 5) was 6.6 m below the level of the car
park paving (i.e. below the toe of the crib wall).

4.3.2 Identified Hazards and Inferred Consequences

Using the nomenclature presented in Ref 2, the following potential hazards were identified for the site:

1. Hazard 1 relates to creep of colluvial or residual soils affecting structures. This has been
assessed to be ‘unlikely’ given previous subsurface investigations indicate shallow depths to rock
over the site.

2. Hazard 2 relates to a slow deep seated failure beneath the constructed building. This has been
be considered a ‘rare’ event given no known recent or past occurrence of deep seated failure has
been observed at the NBN site;

Report on Desktop Geotechnical Assessment Proposed Apartments 81843.00.R.001.Rev0
NBN Studio, Mosbri Crescent, The Hill November 2015
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3. Hazard 3 relates to the stability failure of newly proposed fill embankments and batters affecting
adjacent properties. Minor fill embankments could be anticipated to accommodate the proposed
development and slide debris impacting on downslope areas is identified as a hazard should
these fill slopes collapse. This has been assessed to be ‘rare’ provided engineered batter and/or
retaining systems are provided to support all filling when required,;

4. Hazard 4 relates to the stability failure of cut embankments and batters (existing retained areas or
newly proposed) affecting adjacent properties to the north and south. Cuttings are anticipated to
accommodate the proposed development and the failure of these will impact the adjacent
residential properties and infrastructure. This has been assessed to be ‘unlikely’ provided
engineered batter and/or retaining systems are provided to support all cuttings when required;

5. Hazard 5 relates to the stability failure of slopes modified by earthworks and the propagation
upslope towards the eastern vacant property. This has been assessed to be ‘rare’ provided
engineered batter and/or retaining systems are provided to support all cuttings when required.
This consequence of failure was based on the assumption that no development is proposed on
the adjoining eastern property which is currently a Council reserve; and

6. Hazard 6 relates to the stability failure of slopes modified by earthworks and the downslope
impacts to properties to the west. This has been considered a ‘rare’ event assuming a thorough
engineering assessment of new building foundations and their effects is undertaken.

4.3.3 Property Risk

The site has been assessed with reference to the Australian Geomechanics Society Landslide
Taskforce “Practice Note Guidelines for Landslide Risk Management” March 2007 (Ref 2). There are
no site specific data that would allow a quantitative assessment of risk. Based on site geomorphology,
geology and general history of landslips in the Newcastle/Lake Macquarie area, a qualitative
assessment of the risk for property can be made as outlined in Appendix C of Ref 2. A copy of that
appendix is included in Appendix C.

Table 2 summarises the results of this assessment, together with a qualitative assessment of the
likelihood of occurrence of a landslide after construction, its consequence and risk to the building that
has been designed and constructed taking the advice contained in this report into account.

Report on Desktop Geotechnical Assessment Proposed Apartments 81843.00.R.001.Rev0
NBN Studio, Mosbri Crescent, The Hill November 2015
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Table 2: Risk Assessment for Property — Proposed Development
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Hazard Risk to
Likelihood Consequence Proposed
Development
Slow creep of soils within . .
1 ) likel M L
footprint of the development Unlikely nor ow
Deep seated failure of site
2 | affecting current lot and adjacent Rare Major Low
properties
Stability failure of fill (provided erl?ez;eeered batter
3 embankment and batters pand/or retagi’ning system Major Low
affecting adjacent properties provided to support all filling)
. . Rare
er:rﬁm;iy:f dot:atl:tl':;rs (provided engineered batter
4 affecting adjacent properties to and/or retaining system Major Low
the north and south provided to support all
' cuttings)
Stability failure of slopes _ Unlikely
o (provided engineered batter
o modified by earthworks — S :
5 ronagation upslobe towards and/or retaining system Minor Low
prop iasternpro pert provided to support cuttings
propery. along eastern boundary)
Stability failure of slopes _ Rare
modified by earthworks — (provided engineering
6 downslope impacts to properties assessment of new building Major Low
P 0 trF])e west prop foundations and their effects
’ is undertaken)

Notes to Table 2:

@ This was based on no development proposed on the adjoining eastern property which is currently assumes to be a Council
reserve.

As a guide, in our experience, low and risks to properties from slope failure are commonly accepted by
owners, developers and development regulating authorities. Reference to the AGS guidelines
indicates that for residential sites, for which an importance Level 2 would apply in accordance with Ref
2, a low risk level is usually acceptable to society and regulators.
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4.3.4 Riskto Life

The AGS Practice Note Guidelines (Ref 2) also provides a framework for landslide risk management,
guidance on risk analysis methods and information on acceptable or tolerable risks for loss of life.

Risk analysis can be broken up into four components, namely:

e Hazard identification;

e Frequency analysis;

e  Consequence analysis; and

e  Risk estimation.
For the loss of life, the individual risk can be calculated using:
RioL = Py X Pgy X Pr.s X Vi1

Where:

e Ryo is the risk, or annual probability of death of an individual,

e Py isthe annual probability of the hazardous event;

e Pgyis the probability of spatial impact by the hazard given the event;
e Prsisthe temporal probability given the spatial impact; and

e  Vpris the vulnerability of the individual.

Table 3 details the results of the assessment undertaken in relation to risk to life of the hazards
identified at this site.

Report on Desktop Geotechnical Assessment Proposed Apartments 81843.00.R.001.Rev0
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Table 3: Risk Assessment for Life — Proposed Development

Page 15 of 17

Risk
Hazard P P Per:s) Vo R
(LoL)
Slow creep of 0.75 . 3
soils within (people in 1x10
footornt of the 1x10™ 1 building three | (evacuation | 7.5x 10®
devpelo ment quarters of the possible)
P time)
Deep seated 0.75
failure of site (people in 1x10°
affecting current 1x10° 1 building three | (evacuation | 7.5 x 10°
lot and adjacent quarters of the possible)
properties time)
0.75
. (people in 1x10°
Stability failure of (1 X 13 | 0.25 building three | (evacuation | 1.8 x 107
) rovide :
fill embankment er?gineered (proposed filling quarttr_srs ;)f the | possible)
ime
and baFters batter and/or areas for
aﬁgctlng retaining system development 0.05
adjace.nt provided to covering 25% of (people
properties support all filling) site area) adjacent to fill 0.5 6.3x10°
areas 5% of
the time)
0.75
o 1x10% (people in 1x10°
Stability failure of (provided 0.5 building three | (evacuation | 3.7 x 10”
cut embankment ; d quarters of the | possible)
and batters engineere (proposed ti
affecting batter and/or cuttings for ime)
adjacent retaining system development 0.05
properties to the provided to covering 50% of (people
support all the site area) i i 7
north and south. _ adjacent to fill 0.5 1.25x 10
cuttings) areas 5% of
the time)
1x10
Stability failure of (provided 05 0.05
e engineered
slopes modified batter and/or (proposed (people
by earthworks — retaining system cuttings for adjacent lot 0.5 1.25x 10°

propagation
upslope towards
eastern property.

provided to
support cuttings
along eastern
boundary)

development
covering 50% of
the site area)

(reserve) to the
east 5% of the
time)
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Table 3: Risk Assessment for Life — Proposed Development (cont)

Page 16 of 17

Risk
Hazard ) P Ps) Vo R
(LoL)
6 Stability fail f Lx 107
ability failure o .
slopes modified (provided 03 ( e%'?i -
by earthworks — engineering ¢ (p;)rq;l)dqsed dgwnpslo o 1x10°
downslope asses;m;;pto ¢ du' ) ing roperties trr)wee (evacuation | 2.3 x 10°
impacts to new -UI ing oun .atlon area prop possible)
properties to the foundations and | covering 30% of quarters of the
west their effects is the site area) time)
' undertaken)
Notes to Table 3:
(1) Based on limited access to rear of site as indicated on site plan of proposed development TP-01 attached.

There are no established individual or societal risk acceptance criteria for the loss of life due to a
hazardous event such as a landslide or rock fall. Australian Geoguide LR7 of Ref 2 (Included in
Appendix C) discusses “acceptable” and “tolerable” levels of risk which have been proposed by
several authorities including the ANCOLD Guidelines for Risks from Large Dams, the Australian
Geomechanics Society and the Department of Urban Affairs and Planning. The AGS Guidelines
(Ref 2) indicates that for most developments in existing urban areas, “tolerable” risk levels can be
considered as the “acceptable” risk, with Table 1 of the Practice Note (Ref 2) indicating that a risk of
loss of life of 10" would be tolerable for new constructed slopes and a risk of life of 10, would be
tolerable for existing slopes and developments.

Based on this information, given that the risk to life is generally less than 10 for the hazards identified
above, the risk to life associated with the proposed development is likely to be acceptable to society
and regulators.

5. Conclusion
In summary, the proposed development is considered suitable from a geotechnical perspective
provided the following is undertaken at the appropriate stage of the development process:

e Detailed geotechnical site investigations to determine the subsurface conditions at the location of
the proposed structures. This information is required for detailed design of foundations,
excavations and retaining structures;

e Undertake mine subsidence risk assessment to establish mine subsidence design parameters
and guide foundation selection;

e  Submission of Mine Subsidence Board (MSB) building application for approval;

e Undertake a condition assessment of existing retaining structures that will not be demolished and
are to remain as part of the new development.

81843.00.R.001.Rev0
November 2015
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7. Limitations

Douglas Partners Pty Ltd (DP) has prepared this report (or services) for this project at NBN Studio,
Mosbri Crescent, The Hill in accordance with DP’s proposal dated and acceptance received from
Scott Soutar (Station Manager) dated 23" October 2015. The work was carried out under DP’s
Conditions of Engagement. This report is provided for the exclusive use of Nine Network Australia Pty
Ltd for this project only and for the purposes as described in the report. It should not be used by or
relied upon for other projects or purposes on the same or other site or by a third party. Any party so
relying upon this report beyond its exclusive use and purpose as stated above, and without the
express written consent of DP, does so entirely at its own risk and without recourse to DP for any loss
or damage. In preparing this report DP has necessarily relied upon information provided by the client
and/or their agents.

The results provided in the report are indicative of the sub-surface conditions on the site only at the
specific sampling and/or testing locations, and then only to the depths investigated and at the time the
work was carried out. Sub-surface conditions can change abruptly due to variable geological
processes and also as a result of human influences. Such changes may occur after DP’s field testing
has been completed.

DP’s advice is based upon the conditions encountered during this investigation. The accuracy of the
advice provided by DP in this report may be affected by undetected variations in ground conditions
across the site between and beyond the sampling and/or testing locations. The advice may also be
limited by budget constraints imposed by others or by site accessibility.

This report must be read in conjunction with all of the attached and should be kept in its entirety
without separation of individual pages or sections. DP cannot be held responsible for interpretations or
conclusions made by others unless they are supported by an expressed statement, interpretation,
outcome or conclusion stated in this report.

This report, or sections from this report, should not be used as part of a specification for a project,
without review and agreement by DP. This is because this report has been written as advice and
opinion rather than instructions for construction.

Douglas Partners Pty Ltd
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Concept Options
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About this Report

Introduction

These notes have been provided to amplify DP's
report in regard to classification methods, field
procedures and the comments section. Not all are
necessarily relevant to all reports.

DP's reports are based on information gained from
limited subsurface excavations and sampling,
supplemented by knowledge of local geology and
experience.  For this reason, they must be
regarded as interpretive rather than factual
documents, limited to some extent by the scope of
information on which they rely.

Copyright

This report is the property of Douglas Partners Pty
Ltd. The report may only be used for the purpose
for which it was commissioned and in accordance
with the Conditions of Engagement for the
commission supplied at the time of proposal.
Unauthorised use of this report in any form
whatsoever is prohibited.

Borehole and Test Pit Logs

The borehole and test pit logs presented in this
report are an engineering and/or geological
interpretation of the subsurface conditions, and
their reliability will depend to some extent on
frequency of sampling and the method of drilling or
excavation. Ideally, continuous undisturbed
sampling or core drilling will provide the most
reliable assessment, but this is not always
practicable or possible to justify on economic
grounds. In any case the boreholes and test pits
represent only a very small sample of the total
subsurface profile.

Interpretation of the information and its application
to design and construction should therefore take
into account the spacing of boreholes or pits, the
frequency of sampling, and the possibility of other
than ‘straight line' variations between the test
locations.

Groundwater

Where groundwater levels are measured in

boreholes there are several potential problems,

namely:

e In low permeability soils groundwater may
enter the hole very slowly or perhaps not at all
during the time the hole is left open;

e A localised, perched water table may lead to
an erroneous indication of the true water
table;

e Water table levels will vary from time to time
with seasons or recent weather changes.
They may not be the same at the time of
construction as are indicated in the report;
and

e The use of water or mud as a drilling fluid will
mask any groundwater inflow. Water has to
be blown out of the hole and drilling mud must
first be washed out of the hole if water
measurements are to be made.

More reliable measurements can be made by
installing standpipes which are read at intervals
over several days, or perhaps weeks for low
permeability soils. Piezometers, sealed in a
particular stratum, may be advisable in low
permeability soils or where there may be
interference from a perched water table.

Reports

The report has been prepared by qualified
personnel, is based on the information obtained
from field and laboratory testing, and has been
undertaken to current engineering standards of
interpretation and analysis. Where the report has
been prepared for a specific design proposal, the
information and interpretation may not be relevant
if the design proposal is changed. If this happens,
DP will be pleased to review the report and the
sufficiency of the investigation work.

Every care is taken with the report as it relates to
interpretation of subsurface conditions, discussion
of geotechnical and environmental aspects, and
recommendations or suggestions for design and
construction. However, DP cannot always
anticipate or assume responsibility for:

e Unexpected variations in ground conditions.
The potential for this will depend partly on
borehole or pit spacing and sampling
frequency;

e Changes in policy or interpretations of policy
by statutory authorities; or

e The actions of contractors responding to
commercial pressures.

If these occur, DP will be pleased to assist with

investigations or advice to resolve the matter.

July 2010



About this Report

Site Anomalies

In the event that conditions encountered on site
during construction appear to vary from those
which were expected from the information
contained in the report, DP requests that it be
immediately notified. Most problems are much
more readily resolved when conditions are
exposed rather than at some later stage, well after
the event.

Information for Contractual Purposes
Where information obtained from this report is
provided for tendering purposes, it is
recommended that all information, including the
written report and discussion, be made available.
In circumstances where the discussion or
comments section is not relevant to the contractual
situation, it may be appropriate to prepare a
specially edited document. DP would be pleased
to assist in this regard and/or to make additional
report copies available for contract purposes at a
nominal charge.

Site Inspection

The company will always be pleased to provide
engineering inspection services for geotechnical
and environmental aspects of work to which this
report is related. This could range from a site visit
to confirm that conditions exposed are as
expected, to full time engineering presence on
site.

July 2010
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PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK MANAGEMENT 2007
APPENDIX C: LANDSLIDE RISK ASSESSMENT
QUALITATIVE TERMINOLOGY FOR USE IN ASSESSING RISK TO PROPERTY

QUALITATIVE MEASURES OF LIKELIHOOD

Approximate Annual Probability Implied Indicative Landslide Deserintion Seserintor Level
Indicative Notional Recurrence Interval P p
Value Boundary
10! 5x10°2 10 years The event is expected to occur over the design life. ALMOST CERTAIN A
2 X 20 years The event will probably occur under adverse conditions over the
100 100 years design life LIKELY B
-3 200 years : — ——
10° SXH(; . 1000 years 2008’ vears The event could occur under adverse conditions over the design life. | POSSIBLE C
5x10° i i ;
10" 10,000 years ;’2; ?]vlei?; might occur under very adverse circumstances over the UNLIKELY D
10° 5x10° 20000 years et ivable but only und tional circumst,
0 100,000 years e event is conceivable but only under exceptional circumstances | o \pe E
5x10° 200,000 vears over the design life.
10°® 1,000,000 years ! The event is inconceivable or fanciful over the design life. BARELY CREDIBLE F
Note: (1) The table should be used from left to right; use Approximate Annual Probability or Description to assign Descriptor, not vice versa.
QUALITATIVE MEASURES OF CONSEQUENCES TO PROPERTY
Approximate Cost of Damage
Indicative Notional Description Descriptor Level
Value Boundary
200% Structure(s) completely destroyed and/or large scale damage requiring major engineering works for CATASTROPHIC 1
100% stabilisation. Could cause at least one adjacent property major consequence damage.
60% 0 Extensive damage to most of structure, and/or extending beyond site boundaries requiring significant MAJOR 2
40% stabilisation works. Could cause at least one adjacent property medium consequence damage.
20% 0 Moderate damage to some of structure, and/or significant part of site requiring large stabilisation works. MEDIUM 3
0 10% Could cause at least one adjacent property minor consequence damage.
5% 1% Limited damage to part of structure, and/or part of site requiring some reinstatement stabilisation works. MINOR 4
Little damage. (Note for high probability event (Almost Certain), this category may be subdivided at a
0,
0.5% notional boundary of 0.1%. See Risk Matrix.) INSIGNIFICANT 5

Notes: (2) The Approximate Cost of Damage is expressed as a percentage of market value, being the cost of the improved value of the unaffected property which includes the land plus the
unaffected structures.

3) The Approximate Cost is to be an estimate of the direct cost of the damage, such as the cost of reinstatement of the damaged portion of the property (land plus structures), stabilisation
works required to render the site to tolerable risk level for the landslide which has occurred and professional design fees, and consequential costs such as legal fees, temporary
accommodation. It does not include additional stabilisation works to address other landslides which may affect the property.

4) The table should be used from left to right; use Approximate Cost of Damage or Description to assign Descriptor, not vice versa
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PRACTICE NOTE GUIDELINES FOR LANDSLIDE RISK MANAGEMENT 2007
APPENDIX C: — QUALITATIVE TERMINOLOGY FOR USE IN ASSESSING RISK TO PROPERTY (CONTINUED)

QUALITATIVE RISK ANALYSIS MATRIX - LEVEL OF RISK TO PROPERTY

LIKELIHOOD CONSEQUENCES TO PROPERTY (With Indicative Approximate Cost of Damage)
Indicative Value of 1: CATASTROPHIC 2: MAJOR 3: MEDIUM 4: MINOR 5:
Approximate Annual 200% 60% 20% 5% INSIGNIFICANT
Probability 0.5%

ALMOST CERTAIN 10 H M or L (5)
LIKELY 107 M L
POSSIBLE 107 M VL
UNLIKELY 10 L VL

RARE 107 VL VL
BARELY CREDIBLE 10°® L VL VL VL VL

Notes:  (5) For Cell A5, may be subdivided such that a consequence of less than 0.1% is Low Risk.
(6) When considering a risk assessment it must be clearly stated whether it is for existing conditions or with risk control measures which may not be implemented at the current
time.

RISK LEVEL IMPLICATIONS

Risk Level Example Implications (7)

Unacceptable without treatment. Extensive detailed investigation and research, planning and implementation of treatment
options essential to reduce risk to Low; may be too expensive and not practical. Work likely to cost more than value of the

property.

Unacceptable without treatment. Detailed investigation, planning and implementation of treatment options required to reduce

i Ul SIS risk to Low. Work would cost a substantial sum in relation to the value of the property.

May be tolerated in certain circumstances (subject to regulator’s approval) but requires investigation, planning and
M MODERATE RISK implementation of treatment options to reduce the risk to Low. Treatment options to reduce to Low risk should be
implemented as soon as practicable.

Usually acceptable to regulators. Where treatment has been required to reduce the risk to this level, ongoing maintenance is

L Lo [l required.

VL VERY LOW RISK Acceptable. Manage by normal slope maintenance procedures.

Note: (7) The implications for a particular situation are to be determined by all parties to the risk assessment and may depend on the nature of the property at risk; these are only
given as a general guide.
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AUSTRALIAN GEOGUIDE LR7 (LANDSLIDE RISK)

LANDSLIDE RISK

Concept of Risk

Risk is a familiar term, but what does it really mean? It
can be defined as "a measure of the probability and
severity of an adverse effect to health, property, or the
environment." This definiton may seem a bit
complicated. In relation to landslides, geotechnical
practitioners (GeoGuide LR1) are required to assess
risk in terms of the likelihood that a particular landslide
will occur and the possible consequences. This is called
landslide risk assessment. The consequences of a
landslide are many and varied, but our concerns
normally focus on loss of, or damage to, property and
loss of life.

Landslide Risk Assessment

Some local councils in Australia are aware of the
potential for landslides within their jurisdiction and have
responded by designating specific “landslide hazard
zones". Development in these areas is often covered
by special regulations. If you are contemplating
building, or buying an existing house, particularly in a
hilly area, or near cliffs, go first for information to your
local council.

Landslide risk assessment must be undertaken by
a_geotechnical practitioner. It may involve visual
inspection, geological mapping, geotechnical
investigation and monitoring to identify:

potential landslides (there may be more than
one that could impact on your site)

the likelihood that they will occur

the damage that could result

the cost of disruption and repairs and

the extent to which lives could be lost.

Risk assessment is a predictive exercise, but since the
ground and the processes involved are complex,
prediction tends to lack precision. If you commission a

landslide risk assessment for a particular site you
should expect to receive a report prepared in
accordance with current professional guidelines and in
a form that is acceptable to your local council, or
planning authority.

Risk to Property

Table 1 indicates the terms used to describe risk to
property. Each risk level depends on an assessment of
how likely a landslide is to occur and its consequences
in dollar terms. “Likelihood" is the chance of it
happening in any one year, as indicated in Table 2.
"Consequences" are related to the cost of repairs and
temporary loss of use if a landslide occurs. These two
factors are combined by the geotechnical practitioner to
determine the Qualitative Risk.

TABLE 2: LIKELIHOOD

Likelihood Annual Probability
Almost Certain 1:10

Likely 1:100

Possible 1:1,000

Unlikely 1:10,000

Rare 1:100,000

Barely credible 1:1,000,000

The terms "unacceptable”, "may be tolerated", etc. in
Table 1 indicate how most people react to an assessed
risk level. However, some people will always be more
prepared, or better able, to tolerate a higher risk level
than others.

Some local councils and planning authorities stipulate a
maximum tolerable level of risk to property for
developments within their jurisdictions. In these
situations the risk must be assessed by a geotechnical
practitioner. If stabilisation works are needed to meet
the stipulated requirements these will normally have to
be carried out as part of the development, or consent
will be withheld.

TABLE 1: RISK TO PROPERTY

Qualitative Risk | Significance - Geotechnical engineering requirements

Very high | VH [ Unacceptable without treatment.

Extensive detailed investigation and research, planning and
implementation of treatment options essential to reduce risk to Low. May be too expensive and not
practical. Work likely to cost more than the value of the property.

level, ongoing maintenance is required.

High H Unacceptable without treatment. Detailed investigation, planning and implementation of treatment
options required to reduce risk to acceptable level. Work would cost a substantial sum in relation to
the value of the property.

Moderate M May be tolerated in certain circumstances (subject to regulator's approval) but requires
investigation, planning and implementation of treatment options to reduce the risk to Low.

Treatment options to reduce to Low risk should be implemented as soon as possible.
Low L Usually acceptable to regulators. Where treatment has been needed to reduce the risk to this

Very Low VL [ Acceptable. Manage by normal slope maintenance procedures.
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Risk to Life

Most of us have some difficulty grappling with the
concept of risk and deciding whether, or not, we are
prepared to accept it. However, without doing any sort
of analysis, or commissioning a report from an "expert”,
we all take risks every day. One of them is the risk of
being killed in an accident. This is worth thinking about,
because it tells us a lot about ourselves and can help to
put an assessed risk into a meaningful context. By
identifying activities that we either are, or are not,
prepared to engage in we can get some indication of
the maximum level of risk that we are prepared to take.
This knowledge can help us to decide whether we really
are able to accept a particular risk, or to tolerate a
particular likelihood of loss, or damage, to our property
(Table 2).

In Table 3, data from NSW for the years 1998 to 2002,
and other sources, is presented. A risk of 1 in 100,000
means that, in any one year, 1 person is killed for every
100,000 people undertaking that particular activity. The
NSW data assumes that the whole population
undertakes the activity. That is, we are all at risk of
being killed in a fire, or of choking on our food, but it is
reasonable to assume that only people who go deep
sea fishing run a risk of being killed while doing it.

It can be seen that the risks of dying as a result of
falling, using a motor vehicle, or engaging in water-
related activities (including bathing) are all greater than
1:100,000 and yet few people actively avoid situations
where these risks are present. Some people are averse
to flying and yet it represents a lower risk than choking
to death on food. Importantly, the data also indicate
that, even when the risk of dying as a consequence of a
particular event is very small, it could still happen to any
one of us any day. If this were not so, no one would
ever be struck by lightning.

Most local councils and planning authorities that
stipulate a tolerable risk to property also stipulate a
tolerable risk to life. The AGS Practice Note Guideline
recommends that 1:100,000 is tolerable in newly

developed areas, where works can be carried out as
part of the development to limit risk. The tolerable level
is raised to 1:10,000 in established areas, where
specific landslide hazards may have existed for many
years. The distinction is deliberate and intended to
prevent the concept of landslide risk management, for
its own sake, becoming an unreasonable financial
burden on existing communities. Acceptable risk is
usually taken to be one tenth of the tolerable risk
(2:1,000,000 for new developments and 1:100,000 for
established areas) and efforts should be made to attain
these where it is practicable and financially realistic to
do so.

TABLE 3: RISK TO LIFE

Risk (deaths per Activity/Event Leading to
participant per Death
year) (NSW data unless noted)
1:1,000 Deep sea fishing (UK)
1100880 to Motor cycli.ng, horse riding ,
" ultra-light flying (Canada)
1:23.000 Motor vehicle use
1:30,000 Fall
1:70,000 Drowning
1:180,000 Fire/burn
1:660,000 Choking on food
1:1,000,000 Scheduled airlines (Canada)
1:2,300,000 Train travel
1:32,000,000 Lightning strike

More information relevant to your particular situation may be found in other AUSTRALIAN GEOGUIDES:

GeoGuide LR1 - Introduction
GeoGuide LR2 - Landslides
GeoGuide LR3 - Landslides in Soil
GeoGuide LR4 - Landslides in Rock
GeoGuide LR5 - Water & Drainage

GeoGuide LR6 - Retaining Walls

GeoGuide LR8 - Hillside Construction

GeoGuide LR9 - Effluent & Surface Water Disposal
GeoGuide LR10 - Coastal Landslides

GeoGuide LR11 - Record Keeping

The Australian GeoGuides (LR series) are a set of publications intended for property owners; local councils; planning authorities;
developers; insurers; lawyers and, in fact, anyone who lives with, or has an interest in, a natural or engineered slope, a cutting, or an
excavation. They are intended to help you understand why slopes and retaining structures can be a hazard and what can be done with
appropriate professional advice and local council approval (if required) to remove, reduce, or minimise the risk they represent. The
GeoGuides have been prepared by the Australian Geomechanics Society, a specialist technical society within Engineers Australia, the

national peak body for all engineering disciplines in Australia, whose members are professional geotechnical engineers and engineering
geologists with a particular interest in ground engineering. The GeoGuides have been funded under the Australian governments’

National Disaster Mitigation Program.
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effect contours move outwards by 8 m to 10 m. This adjustment would be negated if the
inflexion point distance of 0.25H was also adopted (an unlikely value based on the Newcastle
Coalfield database). The revised model contours were also verified against observed damage
at the Cathedral Site; see Figures 6a to 6e.

It is considered that an influence function angle tangent of 1.5 and inflexion point distance of
0.32H represent the credible worst case for the Mosbri Cresent Site conditions; see DgS,
2019.

2.7.4 Reliability of Subsidence Effect Predictions

Providing worst-case subsidence predictions based on statistical inferences is not possible at
this site unless there is a database of grout-modified pillars with failed pillars surrounding
them from which to draw on (other than active mine site data with similar conditions and
mining geometry from which to infer appropriate confidence limits - refer to the approach
applied in ACARP, 2003 and the U95%CL values applied to the various model input
parameters used in this review).

However, with this issue in mind, the review of measured subsidence effects at a longwall
mine to the west of Newcastle has provided some insight into the magnitudes of up-slope
movements that may occur after grouting. The grout itself will reduce subsidence or vertical
movement effects, but unlikely to reduce the horizontal movements across the site. The
predicted movements for the site have therefore been based on post-mining movements
upslope of three longwall mining cases.

The potential for prediction exceedances will also need to consider the likelihood of general
slope instability after mine subsidence (see Section 2.5).

2.5 Post-Mining Slope Stability

The likelihood of en-masse sliding (i.e. a landslip) of the slope (in which the site is to be
situated) after basal sandstone and siltstone beds have been cracked and tilted by a subsidence
event has been assessed based on reference to Das, 1998, Hoek 2000 and the landslide risk
assessment terminology presented in AGS, 2010. A conceptual model of the forces acting on

the rock wedge and bedding planes below the site is shown in Figure 7a.

Based on field mapping and observation of aerial photographs (Google Earth), there was no
evidence of existing or past slope instability noted along the existing slope area.

It is considered that the stability of slope will be dependent on the following key changes to
the surface topography due to mine subsidence:

(1) existing slope magnitude and change in bedding gradient due to tilt;

(i1) orientation and depth of cracking due to tensile strain and rigid body rotation of the
slope;

(iii)) presence of water in and on-going erosion of cracks;
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(iv) depth of soil cover;
(v) stabilising effect of vegetation;
(vi) the completion of post-mining crack repair works.

Based on reference to Fell et al, 1992, any siltstone units that may be present at the base of
sandstone units below the site have been assumed to have a lower bound, drained angle of
friction (@) of 15° with ‘zero’ cohesion. Saturated slopes with water filled joints or mining-
induced cracks have been assumed representative of worst-case conditions.

Based on the predicted tilt contours presented in DgS, 2019, the expected change to existing
gradients will range between 0.5° and 0.7° (i.e. 10 to 12 mm/m tilt). This would indicate that
any near-surface rock beds will have their dip increased from about 2° to 3° on west facing
slopes below the site.

The predicted cracking widths of up to 30 mm within 15 m of the Mosbri Crescent slope crest
suggests that surface water will then be able to enter the slope and temporarily introduce
uplift pressures to the sides and base of the downslope wedge. Crack depths are likely to
range between 10 m and 20 m, based on measurements at Mine 2.

The weight force of a unit width of a dry or wet, cracked slope with perched water present (in
the cracks) acting down the slope versus the frictional resistance against sliding on rough to
wavy bedding planes has been calculated as follows:

W = (d:g)h? ((1-(z/h)*)cot(a) - cot(e)) = weight of rock slope block with density (d;), gravity
constant (g), slope height (h), crack depth (z), bedding
or failure plane slope angle (a) and surface slope
angle (e).

z = H [1-(cot(e).tan(a)-b.tan(a)/h)] = maximum tension crack depth for the minimum FoS of

the given rock slope geometry.
b = distance to crack from slope crest

bmax = maximum crack distance where cracking does not impact slope stability (i.e. z=0)
= H(1/tan(a) - 1/tan(e))

Ui= dwgzw*/2 = driving force of water (with density dy) filled crack of depth zy on the
slope block.

U> = dwgzwX/2 = driving force of water (with density dw) filled crack of depth zy along the
base distance X the slope block.

X = (H-z)/sin(a) = base length of sliding rock block

T = W(sin(a) + acos(a)) + Ujcos(a) = driving force of rock block (W), water filled crack (Uy)
and design earthquake acceleration factor (a) of 0.09 (proportion of gravity acceleration)
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S =cX + [W(cos(a) - asin(a)) - Uz - Ujsin(a)]tan(p) = rock block sliding resistance along a
potential failure plane with drained cohesion, ¢’ and drained friction angle, ¢’.

FoS = S/T = factor of safety against sliding.

The pre and post-mining FoS for a range of bedding tilts and design cases are presented in
Figure 7b and 7c¢ for a crack located at 20 m and O m respectively behind the slope crest.

The slopes in their current condition are assessed to have a ‘Low’ sliding potential over an
extreme range of climatic conditions (i.e. Dry to Saturated) with an FoS range of 5.11 to 2.22.
This is confirmed by the absence of slope features that are indicative of existing or past slope
instability. Based on a recommended minimum FoS of 1.5 it is assessed that it is ‘very
unlikely’ that a large-scale instability or landslip will occur before a mine subsidence event
and dry or wet ground conditions.

If the slope below the site is subjected to an average tilt of 8 to 12 mm/m after subsidence, the
FoS against sliding is estimated to range from 2.06 to 2.11 for saturated conditions with water
filled cracks located 20 m behind crest of slope. For a deep crack forming at the crest, the FoS
against sliding is estimated to range from 1.37 to 1.40. Based on a recommended minimum
FoS of 1.25 it is assessed that it is ‘unlikely’ that a large-scale instability or landslip will occur
during this condition.

If the slope below the site is subjected to an earthquake acceleration of 0.09g after subsidence,
the FoS against sliding is estimated to range from 1.04 to 1.05 for saturated conditions with a
water filled crack located at 20 m behind the slope. Similar values are estimated for a crack
located at the crest and is 2/3 full of water (7.3 m above the wedge base or 3.6 m below the
surface). Based on a recommended minimum FoS of 1 it is assessed that it is ‘unlikely’ that a
large-scale instability or landslip will occur during this condition.

2.6 Points of Note on DgS, 2019

GAPL provide several points of note that have been addressed elsewhere in this document if a
response was requested. Outstanding points are listed below:

e Section 7.4 - re: Average pillar FoS does not determine the response of a system of
pillars to load or convergence. The average FoS is only applied to estimate the
stability of an entire panel of irregular pillar geometries and is based on average pillar
dimensions and not average FoS. This approach is generally required by the Merit
Based Guidelines to assess the potential for a pillar run to occur, and is consistent with
UNSW, 1998 probability of failure data for panels (not individual pillars).

e Section 8.4 - re: Confusing column titles in Table 2A & 2B. The columns titled
“mining heights” should have been referred to as “pillar heights”.

e Section 8.5 - re: No basis for the Factor of Safety of 1.6 for the grout modified pillars
is given. The post-grouted pillar FoS refers to the residual strength of a grout-confined
pillar with CWC pillar dimensions after a maximum subsidence of 100 mm. It is
possible for the pillar to sustain higher load but subsidence will also be increased
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water filled crack

Key:

H = Slope Height
b = distance crack behind crest v
e = slope dip angle

a = bedding dip angle

X = Rock Wedge basal Contact Length

W = Rock Wedge Weight

g= gravity constant

o= earthquake acceleration as proportion of g

z = crack depth

z,, = water depth in crack

U, = Horizontal Water Pressure Force

U, = Normal water pressure force acting on base

N = Normal resistance force acting on base

S = Shear Strength of bedding plane = c¢' + Ntan(phi)

Ref: Hoek, 2000

Dgs Drawn: S.Ditton

=== [Services Pty Ltd

Engineer: |S.Ditton Client: Stronach Property
COF-009/3
Date: 15.10.19 Title: Force Balance Diagram for Assessing Deep-Seated Sliding Potential on
Ditton Geotechnical Slopes which have been Tilted and Cracked by Mine Subsidence
Scale: NTS Figure No: 6a
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EROSION AND SEDIMENTATION CONTROL NOTES

10.

.

12.

13.

ALL EROSION AND SEDIMENTATION CONTROL MEASURES MUST BE APPROPRIATE FOR THE
SEDIMENT TYPE(S) OF THE SOILS ON-SITE, IN ACCORDANCE WITH THE '‘BLUE BOOK'
(MANAGING URBAN STORMWATER - SOILS AND CONSTRUCTION. LANDCGM, 2004), OR
OTHER CURRENT RECOGNISED INBDUSTRY STANDARDS FOR EROSION AND SEDIMENT
CONTROL FOR AUSTRALIAN CONDITIONS. THIS INCLUDES SEDIMENT TRAPS AND LINING OF
CHANNELS.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR KEEPING A DETAILED WRITTEN RECORD OF
ALL EROSION AND SEDIMENT CONTROLS ON-SITE DURING THE CONSTRUCTION PERIOD.
THIS RECORD SHALL BE UPDATED ON A DAILY BASIS AND SHALL CONTAIN DETAILS ON
THE CONDITION OF CONTROLS AND ANY/ALL MAINTENANCE, CLEANING AND BREACHES.
THIS RECORD SHALL BE KEPT ON-SITE AT ALL TIMES AND SHALL BE MADE AVAILABLE
FOR INSPECTION BY THE PRINCIPAL CERTIFYING AUTHORITY AND THE SUPERINTENDENT
DURING NORMAL WORKING HOURS.

INSTALL SEDIMENT PROTECTION FILTERS ON ALL NEW AND EXISTING STORMWATER INLET
PITS IN ACCORDANCE WITH EITHER THE MESH AND GRAVEL INLET FILTER DETAIL SD6-11
OR THE GEOTEXTILE INLET FILTER DETAIL SD6-12 OF THE ‘BLUE BOOK'.

ESTABLISH ALL REQUIRED SEDIMENT FENCES IN ACCORDANCE WITH DETAIL SD6-8 OF THE
‘BLUE BOOK".

INSTALL SEDIMENT FENCING, OR OTHER SEDIMENT CONTROL DEVICES, AROUND INDIVIDUAL
BUILDING ZONES/AREAS AS REQUIRED AND AS DIRECTED BY THE SUPERINTENDENT OR
APPROPRIATE COUNCIL OFFICER.

ALL TRENCHES INCLUDING ALL SERVICE TRENCHES AND SWALE EXCAVATION SHALL BE
SIDE-CAST TO THE HIGH SIDE AND CLOSED AT THE END OF EACH DAYS WORK.

THE CONTRACTOR SHALL ENSURE THAT ALL VEGETATION (TREE, SHRUB & GROUND
COVER) WHICH IS TO BE RETAINED SHALL BE PROTECTED DURING THE DURATION OF
CONSTRUCTION.

ALL VEGETATION TO BE REMOVED SHALL BE MULCHED ON-SITE AND
SPREAD/STOCKPILED AS DIRECTED BY THE SUPERINTENDENT.

STRIP TOPSOIL IN AREAS DESIGNATED FOR STRIPPING AND STOCKPILE FOR RE-USE AS
REQUIRED. ANY SURPLUS MATERIAL SHALL BE SPREAD ON-SITE AS DIRECTED BY THE
SUPERINTENDENT OR REMOVED FROM SITE AND DISPOSED OF IN ACCORDANCE WITH EPA
GUIDELINES.

CONSTRUCT AND MAINTAIN ALL MATERIAL STOCKPILES IN ACCORBANCE WITH DETAIL
SD4-10F THE 'BLUE BOOK' (INCLUDING CUT-OFF SWALES TO THE HIGH SIDE AND
SEDIMENT FENCES TO THE LOW SIDE).

ENSURE STOCKPILES DO NOT EXCEED 2.0m HIGH. PROVIDE WIND AND RAIN EROSION
PROTECTION AS REQUIRED IN ACCORDANCE WITH THE 'BLUE BOOK".

PROVIDE WATER TRUCKS OR SPRINKLER DEVICES DURING CONSTRUCTION AS REQUIRED
TO SUPPRESS DUST.

ONCE CUT/FILL OPERATIONS HAVE BEEN FINALIZED ALL DISTURBED AREAS THAT ARE
NOT BEING WORKED ON SHALL BE RE-VEGETATED AS SOON AS IS PRACTICAL.

SEDIMENT BASIN SIZING CALCULATION

THE SITE IS LOCATED WITHIN THE KILLINGWORTH SOIL LANDSCAPE, WHICH HAS THE
FOLLOWING PROPERTIES (IN ACCORDANCE WITH TABLE C17 OF THE “BLUE BOOK"):

SITE PARAMETERS - NORTH BASIN

CONSTRAINT VALUE
SEDIMENT TYPE F
SOIL HYDROLOGY GROUP A
K = SOIL ERODIBILITY (K-FACTOR) 0.036
R = RAINFALL EROSIVITY (R-FACTOR) 2190
S = 2 YEAR, 6 HOUR STORM INTENSITY 9.93 mm/hr
LS = SLOPE LENGTH/GRADIENT 5.52 (75m SLOPE @ 11% GRADE)
P = EROSION CONTROL PRACTICE (P-FACTOR) 1.3 (TYPICAL)
C = GROUND COVER (C-FACTOR) 1.0 (TYPICAL FOR STRIPPED SITE)
SOIL LOSS (RUSLE METHOD) (tonnes/ha/yr) 566
EROSION HAZARD (TABLE 4.2 BLUE BOOK) HIGH

SITE PARAMETERS - SOUTH BASIN

EARTH BANK STABILISE STOCKPILE SURFACE

SEDIMENT FENCE

FLOW
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CONSTRUCTION NOTES

1. PLACE STOCKPILES MORE THAN 2m (PREFERABLY 5m) FROM EXISTING VEGETATION, CONCENTRATED WATER
FLOW, ROADS AND HAZARD AREAS.

CONSTRUCT ON THE CONTOUR AS LOW, FLAT, ELONGATED MOUNDS.
WHERE THERE IS SUFFICIENT AREA, TOPSGIL STOCKPILES SHALL BE LESS THAN 2m IN HEIGHT.

4. WHERE THEY ARE TO BE IN PLACE FOR MORE THAN 10 DAYS, STABILISE FOLLOWING THE APPROVED ESCP
OR SWMP T0O REDUCE THE C-FACTOR TO LESS THAN 0.10.

5. CONSTRUCT EARTH BANKS (STANDARD DRAWING 5-5) ON THE UPSLOPE SIDE TO DIVERT WATER AROUND
STOCKPILES AND SEDIMENT FENCES (STANDARD DRAWING 6-8) 1 TO 2m DOWNSLOPE.

STOCKPILES (SD &-1)

SEED WITH FAST
GROWING COVER CROP
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BACK PUSH BANK

NOTES

1. TOBE USED FOR CLEAN WATER DIVERSION DRAINS.

2.  BORROW AREA TO BE ON DISTURBED (DIRTY) SIDE OF DRAIN.

3. AVOID REMOVING TREES AND SHRUBS IF POSSIBLE - WORK AROUND THEM.

L. ENSURE THE STRUCTURES ARE FREE OF PROJECTIONS OR OTHER IRREGULARITIES THAT COULD IMPEDE WATER FLOW.
5. BUILD THE DRAINS WITH CIRCULAR, PARABOLIC OR TRAPEZOIDAL CROSS SECTIONS, NOT V SHAPED.

6. ENSURE THE BANKS ARE PROPERLY COMPACTED TO PREVENT FAILURE.

7. COMPLETE PERMANENT OR TEMPORARY STABILISATION WITHIN 10 DAYS OF CONSTRUCTION.

EMERGENCY — EARTH
SPILLWAY EMBANKMENT
SEDIMENT

STORAGE ZONE.

N

/
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ALL BATTERS GRADES
2(H):1(V) MAX.

GRADIENT OF
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300 mm

E
E|=Z
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| |
NOTES
1. TOBE USED FOR DIRTY WATER CUT OFF SWALES & CLEAN WATER DIVERSION DRAINS (IF LINED)
2. PROVIDE GEOFABRIC LINING TO SECTIONS OF CLEAN WATER DIVERSION
3. BUILD WITH GRADIENTS BETWEEN 1 PERCENT AND 5 PERCENT.
4. AVOID REMOVING TREES AND SHRUBS IF POSSIBLE - WORK AROUND THEM.
5. ENSURE THE STRUCTURES ARE FREE OF PROJECTIONS OR OTHER IRREGULARITIES THAT COULD IMPEDE

WATER FLOW.

BUILD THE DRAINS WITH CIRCULAR, PARABOLIC OR TRAPEZOIDAL CROSS SECTIONS, NOT V SHAPED.
ENSURE THE BANKS ARE PROPERLY COMPACTED TO PREVENT FAILURE.

8. COMPLETE PERMANENT OR TEMPORARY STABILISATION WITHIN 10 DAYS OF CONSTRUCTION.
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@ SEDIMENT BASIN SIZING - NORTH BASIN INTERMIXING OF SUBGRADE AND BASE MATERIALS ROADWAY WATER DEPTH
& AND TO MAINTAIN GOOD PROPERTIES OF THE SEDIMENT 1500mm MIN. -
S CONSTRAINT VALUE UNITS SUB-BASE LAYERS. GEOFABRIC MAY BE A WOVEN STORAGE ZONE CUT-OFF TRENCH 600mm MIN. <=
g CV = VOLUMETRIC RUNOFF COEFFICIENT 0.5 OR NEEDLE-PUNCHED PROBUCT WITH A MINIMUM SECT|0N m DEPTH BACKFILLED WITH
R =5DAY, 75 PERCENTILE RAINFALL 30.500 mm CBR BURST STRENGTH (AS3706.4-90) OF 2500 N —— IMPERMEABLE CLAY COMPACTED. PLAN
A = CATCHMENT AREA 0.600 ha v CONSTRUCTION NOTES
3
. SETTLING ZONE VOLUME (10xCVXRxA) 73.200 m CONSTRUCTION NOTES 1. CONSTRUCT SEDIMENT FENCES AS CLOSE AS POSSIBLE TO BEING PARALLEL TO THE CONTOURS OF THE SITE,
3 BUT WITH SMALL RETURNS AS SHOWN IN THE DRAWING TO LIMIT THE CATCHMENT AREA OF ANY ONE SECTION.
5 SOIL LOSS (CALC ABOVE) 103 m/halyr 1. REMOVE ALL VEGETATION AND TOPSOIL FROM UNDER THE DAM WALL AND FROM WITHIN THE STORAGE AREA. THE CATCHMENT AREA SHOULD BE SMALL ENOUGH TO LIMIT WATER FLOW IF CONCENTRATED AT ONE POINT TO
o A2 < DISTURBED CATCIMENT AREA 13 " 2. (ONSTRUCT A CUT-OFF TRENCH 500mm DEEP AND 1200mm WIDE ALONG THE CENTRELINE OF THE EMBANKMENT 50 LITRES PER SECOND IN THE DESIGN STORM EVENT, USUALLY THE 10-YEAR EVENT.
i = 3 EXTENDING TO A POINT ON THE GULLY WALL LEVEL WITH THE RISER CREST.
& SEDIMENT STORAGE VOLUME (0.17xSOIL LOSSxAZ) m 3 2. CUT A 150mm DEEP TRENCH ALONG THE UPSLOPE LINE OF THE FENCE FOR THE BOTTOM OF THE FABRIC TO BE
E : 3. MAINTAIN THE TRENCH FREE OF WATER AND RECOMPACT THE MATERIALS WITH EQUIPMENT AS SPECIFIED IN THE ENTRENCHED.
= . CONSTRUCTION NOTES SWMP TO 95 PER CENT STANDARD PROCTOR DENSITY. 3. DRIVE 1.5 METRE LONG STAR PICKETS INTO GROUND AT 2.5 METRE INTERVALS (MAX) AT THE DOWNSLOPE EDGE
b TOTAL BASIN VOLUME REQUIRED 118 m 1. STRIP THE TOPSOIL, LEVEL THE SITE AND COMPACT THE SUBGRADE. . SELECT FILL FOLLOWING THE SWMP THAT IS FREE OF ROOTS, W0OD, ROCK, LARGE STONE OR FOREIGN MATERIAL. OF THE TRENCH. ENSURE ANY STAR PICKETS ARE FITTED WITH SAFETY CAPS.
g 2. COVER THE AREA WITH NEEDLE-PUNCHED GEOTEXTILE. 5. PREPARE THE SITE UNDER THE EMBANKMENT BY RIPPING TO AT LEAST 100mm TO HELP BOND COMPACTED FILL L. FIX SELF-SUPPORTING GEOTEXTILE TO THE UPSLOPE SIDE OF THE POSTS ENSURING IT GOES TGO THE BASE OF
3. CONSTRUCT A 200mm THICK PAD OVER THE GEOTEXTILE USING ROAD BASE OR 30mm AGGREGATE. TO THE EXISTING SUBSTRATE. THE TRENCH. FIX THE GEOTEXTILE WITH WIRE TIES OR AS RECOMMENDED BY THE MANUFACTURER. ONLY USE
SEDIMENT BASIN SIZING - SOUTH BASIN L ENSURE THE STRUCTURE IS AT LEAST 15 METRES LONG OR TO BUILDING ALIGNMENT AND AT LEAST 3 METRES 6. SPREAD THE FILL IN 100mm TO 150mm LAYERS AND COMPACT IT AT OPTIMUM MOISTURE CONTENT FOLLOWING THE GEQTEXTILE SPECIFICALLY PRODUCED FOR SEDIMENT FENCING. THE USE OF SHADE CLOTH FOR THIS PURPOSE IS
CONSTRAINT VALUE UNlTS WIDE. SWMP. NOT SATISFACTORY.
2 CV - VOLUMETRIC RUNOFF COEFFICIENT 05 5. WHERE A SEDIMENT FENCE JOINS ONTG THE STABILISED ACCESS, CONSTRUCT A HUMP IN THE STABILISED ACCESS 7. CONSTRUCT THE EMERGENCY SPILLWAY. JOIN SECTIONS OF FABRIC AT A SUPPORT POST WITH A 150mm OVERLAP.
<C - .
ﬁ R = SDAY 75" PERCENTILE RAINFALL 30500 — TO DIVERT WATER TO THE SEDIMENT FENCE. 8.  REHABILITATE THE STRUCTURE FOLLOWING THE SWMP. BACKFILL THE TRENCH OVER THE BASE OF THE FABRIC AND COMPACT IT THOROUGHLY OVER THE GEOTEXTILE.
& A = CATCHMENT AREA 0.600 ha (APPLIES TO 'TYPE D’ AND 'TYPE F' SOILS ONLY)
Ll 3
z SEVILINGE Z0E YOLINE [OMCUsisd) e I STABILISED SITE ACCESS (SD 6-14) EARTH BASIN - WET (SD 6-4) SEDIMENT FENCE (SD 6-8)
w)
e SOIL LOSS (CALC ABOVE) 103 m*/ha/yr
A2 = DISTURBED CATCHMENT AREA 363 ha
_ SEDIMENT STORAGE VOLUME (0.17xSOIL LOSSxA2) 37 m
<C
o
2 TOTAL BASIN VOLUME REQUIRED 110 m
o)
=
=
<C
[a
= NOT FOR CONSTRUCTION
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PROVIDE GRATED TRENCH DRAIN TO
DRAIN EXPOSED STAIRWELL. DRAIN
TO BE CONNECTED TO FLOOR WASTE
NETWORK. AREA TO HAVE MINIMUM
1% FALL TO FACILITATE DRAINAGE.

BASEMENT CONCRETE FLOOR
SLAB TO BE GRADED TO FLOOR
WASTES AT 05% (TYPICAL)

DENOTES PROPOSED
STORMWATER EASEMENT

LEGEND

?150

RM RM

GTD

e e e e e e e s e A e o o o

B X o

@FW

FALL

FELZ25.40

* RL26.05

SITE BOUNDARY.
PROPOSED STORMWATER EASEMENT
DENOTES SETBACK

PROPOSED BUILDING.
DETAILS TO BE PROVIDED AT CC STAGE

PROPOSED WORKS AS PART OF
OTHER LEVEL.

PROPOSED TRAFFICABLE PAVEMENT.

DETAILS TO BE PROVIBED AT CC STAGE

PROPOSED STORMWATER PIPE.

PROPOSED WATER RISING MAIN.

EXISTING STORMWATER PIPE

GRATED TRENCH DRAIN

GRATED INLET PIT /
JUNCTION PIT / KERB INLET PIT
DETAILS TO BE PROVIDED AT CC STAGE.

EXISTING GRATED INLET PIT /
JUNCTION PIT/KERB INLET PIT

PROPOSED FLOOR WASTE
DETAILS TO BE PROVIDED AT CC STAGE.

PROPOSED DIRECTION OF GRADE.

PROPOSED FINISHED FLOOR LEVEL.

PROPOSED SPOT HEIGHT

*RL26.80 /
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S
5 T~ (|
PROVIDE BELOW GROUND PUMP-OUT = L2075
PIT FOR CAR DRIP WATER WITH w || | = g A
. MINIMUM STORAGE VOLUME OF 3m’. I RL%SO, f /e RL26 80 N
a { APPROPRIATE INTERNAL DIMENSIONS |
o 15mx1.5mx15m OUTLET PIPE TO BE : ;\ I
o CONNECTED TO STORMWATER RISER. I
o ~= FALL SO — ! o Rl 2680
5 L
L >
> s —— % e
5 — —T &
/ (4-RL27.50
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o
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& REFER TO DRAWING | — JoenotEsPuMP |1/
= DA-C02.10 FOR Ny : OUT LINE RISER. [/
& 4 CONTINUATION OF N - =
a STORMWATER
=
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9
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=
=
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LEGEND

SITE BOUNDARY. LEVEL 1 CARPARK FLOOR WASTES AND FALLS TO
MIMIC GROUND LEVEL LAYOUT SHOWN WHERE
PROPOSED STORMWATER EASEMENT APPROPRIATE. PROVIDE VERTICAL RISERS FROM S TEEIEeAT
DENOTES SETBACK LEVEL 170 CONVEY CAR DRIP WATER AND
WASHDOWN WATER TO GROUND LEVEL NETWORK. BASEMENT TO MIN 4.5m
PROPOSED BUILDING. DETAILS TO BE PROVIDED AT CC STAGE. HIGH TO REDUCE ACCESS
DETAILS TO BE PROVIDED AT CC STAGE. CONSTRAINTS

#1750

_—

| mw mm omw PROPOSED STORMWATER PIPE.

RM RM PROPOSED WATER RISING MAIN. / RL28'1'0
/ / [ ) .
PROPOSED OVERLAND FLOW PATH.
’ s“‘ \4((\ '.
EXISTING STORMWATER PIPE.
/ / m
GRATED INLET PIT / [ A , ) - - - - - - - - - - - - - - -
B X T JUNCTION PIT / KERB INLET PIT. /) / — = - : \ | S ] =
DETAILS TO BE PROVIDED AT CC STAGE. |/ 3% N7 L > &2 W &/ N7 ¢’
/ N & <;/ \: < ¢ & \i o>
EXISTING GRATED INLET PIT / #
JUNCTION PIT/KERB INLET PIT , \ 3.5m
/ / Q 3150 9150 W $150 Fw $150 FW $150 FwW 150 Fw
® W PROPOSED FLOOR WASTE SEEL = W = .
DETAILS TO BE PROVIDED AT CC STAGE. CL28.04 \ % CL28.94 CL28.95 (L2985 \ (L29.85 ,
% Y & |_— REFER TO DRAWING
FALL _ PROPOSED DIRECTION OF GRADE. , o o DA-C20.20 FOR
' X5, - . TOP OF WALL CONTINUATION OF
FFL29.00 PROPOSED FINISHED FLOOR LEVEL. Z DP DP & RL318 STORMWATER.
* RL29.35 PROPOSED SPOT HEIGHT. \

PROPOSED DRIVEWAY CROSSOVER.

DETAILS TO BE PROVIDED AT CC STAGE. PROPOSED POOL AND DECK

AREA. REFER TO
LANBSCAPE ARCHITECTS
DRAWINGS FOR DETAILS

\
J

PROPOSED FOOTPATH PAVEMENT.
DETAILS TO BE PROVIDED AT CC STAGE. T

PROPOSED COURTYARD. - PROVIDE 4kL RAINWATER TANK ALL DOWNPIPES FROM MULTI-STORY BUILDING TO BE RETICULATED TO - = /
=
DETAILS TO BE PROVIDED AT CC STAGE. FOR EACH TOWNHOUSE. TANK ASSOCIATED BELOW-GROUND RAINWATER HARVESTING TANK. HARVESTED CENERALLY FALL COURTYARD / .-
OVERFLOWS TO BE DIRECTED TO WATER TO BE RETICULATED FOR TOILET FLUSHING AND LAUNDRY USE FOR AND LANDSCAPING AREAS TO
PROPOSED RETAINING WALL. BIOFILTRATION BASIN THE ENTIRE GROUND LEVEL AND LEVEL 1 RESIDENTIAL DWELLINGS. OVERFLOW BIOFILTRATION BASINS
L Z DETAILS TO BE PROVIDED AT CC STAGE. FROM REUSE TANK TO OVERTOP INTERNAL WEIR INTO ADJACENT ON-SITE :
RW I_I I_I I_I DETENTION CHAMBERS. REFER TO DRAWING DA-C30.01 FOR TYPICAL DETAIL. \
XI5 PROPOSED COMBINED REUSE/DETENTION 1 L 1 KU 77 [oisniavaplionG
0SD TANK. REFER TO DRAWING DA-C30.01
B3 ~ ACCESS GATE
020%626%0%6%6%6% %% %% FOR DETAILS. ‘ H H \ H
— PROPOSED ACCESS GATE DENOTES REUSE 4’(9;%::‘\.' 7 S ) \\L.3o.eo/
- OVERFLOW WEIR INTO 5 RS & IL.28.00
z DETENTION CHAMBER R | A |
| ( \ ,"?70 :' [ ]
/ - 75/ L | REFER TO LANDSCAPING AND e
> Ty ARCHITECTURAL PLANS FOR >
= , FFL28.10 2 /|LEVELS THROUGH
aQ ' X / LANDSCAPING AREAS. X
/ T 2. A / DENOTES INTERNAL
| ~ / DISCHARGE WEIR
DENOTES INTERNAL & ’ o -
DISCHARGE WEIR sl
s )
CENERALLY CRADE FFL29.90 ; 3.5m WIDE EASEMENT
& EXPOSED COURTYARD FFL29.20 / / (TYPICAL) TO BE PROVIDED
: N AREAS AWAY FROM : / FROM MOSBRI CRESCENT TO
“f BUILDING AT MINIMUM FFL29.90 / 130,50 SOUTH EAST CORNER OF
, 1% (TYPICAL). /‘;\ / IL.27.607 BUILDING FOR TRUCK ACCESS.
\¥ N ‘ \‘ / / / !
<<\?§« : N |\ ) || ; /| / '
o A N COMBINED BELOW-GROUND 0SD/REUSE TANK. MINIMUM 80kL |~/ : / / [FFL30.60[ 7
| stwred 4 DETENTION STORAGE AND MINIMUM 75kL REUSE STORAGE. |~ < _ /4 / COMBINED BELOW-GROUND
« S / Q\}Q" 00T (2 - "\_~A TANK OUTLET TO BE CONVEYED TO STORMWATER T / OSD/REUSE TANK. MINIMUM
< ® ‘ [ FFL28.50 .\ T .|INFRASTRUCTURE WITHIN MOSBRI CRESCENT. REFER TO | /7 BOkL DETENTION STORAGE
S \~_ |~ | DRAWING DA-C30.01 FOR TYPICAL DETAIL. N ’ y FFL30.60[ ~ & AND MINIMUM 75kL REUSE
s \% Rz ey : - V4 STORAGE. TANK OUTLET TO BE
& A %, ALL DOWNPIPES FROM MULTI-STORY BUILDING TO BE 4 ﬁu(]F%\//xEsﬁDug?U?qTEo\mmTER
= ~_ “RL28.10 1 [ , _ ~{RETICULATED TO ASSOCIATED BELOW-GROUND RAINWATER | T 3 MOSBRI CRESCENT. REFER TO
& N \ —/ —_ , A HARVESTING TANK. HARVESTED WATER T0 BE 7 A DRAWING DA-C30.01 FOR
~ CL.33.50 ~__ e, | : RETICULATED FOR TOILET FLUSHING AND LAUNDRY USE FOR FFL31.30 Tl TUPICAL DETAL.
\ IL.26.92 , ~ 4 o pe(L2950 /- 89 THE ENTIRE LEVEL 1 RESIDENTIAL DWELLINGS. OVERFLOW 2 G A :
/TS ~__ IL26.52 = A~ 74 FROM REUSE TANKS TO OVERTOP INTERNAL WEIR INTO \ .
g iy == ™~ FaL26.3 /Bp (L2847 ADJACENT ON-SITE DETENTION CHAMBERS. REFER TO D539 o — ;8(')’ ?()FOWALALBB‘\(/E'CALLY
= / = %15 ~ RL26.08 DRAWING BA-C30.01 FOR TYPICAL DETAIL. 10 6= 2 ~100mm
< / T ] ~ — \\_ — EASEMENT LEVEL.
— ~— / -
o ~_/ T~ ~ RL26.08 /) = S AN
j / T~ i CL.26.50 EXISTING ®450 STORMWATER PIPE TO EXISTING KERB N\ [.30.30
& / TS IL.25.90 | BE CAPPED OR REMOVED. AT BOUNDARY N Wk POSSIBLE LOCATION OF
3 / 7 INLET PIT AND PIPE \ N\ A8\ e PROPOSED VEHICULAR
= FLOOR WASTES TO BE PROVIDED FOR CL.29.50 N \ \ ACCESS GATE
= ALL EXPOSED COURTYARD AREAS. NP IL26.52 SR, RL25.93 // /éLSSZL;TfD NV 25725 \
S OUTLETS TO BE CONVEYED TO ‘\ E ( / : N\ \ POTENTIAL INFORMAL LOADING AREA TO BE
BI0-FILTRATION BASINS. DETAILS T0 _ ) W \ CONSTRUCTED OF CONCRETE THROUGH EASEMENT
CE ROV AT e o & PINCH POINT. REMAINDER OF EASEMENT TO BE
~ / % & N\ GENERALLY SURFACED WITH TRUEGRID (OR SIMILAR).
~ \\
= \\
% ,, s \\ DENOTES CONTINUATION OF OVERLAND FLOW
) / / & AN PATH. 100 YEAR ARI FLOW CAPACITY TO BE
o / & AN ALLOWED FOR DURING DETAILED DESIGN.
e / // /// / ’§Qj \
wn / i
E /// //// / ~
/ PROVIDE NEW KERB INLET PITS WITHIN
VERTICAL STORMWATER PROVIDE NEW DRIVEWAY CROSSOVER |/ / MOSBRI CRESCENT TO CONNECT PROPOSED
_ RISER FROM BASEMENT TO COUNCIL STANDARDS. DETAILS TO| /- / STORMWATER NETWORK TO EXISTING
= PUMP-0UT PIT BELOW. BE PROVIDED IN $138 APPLICATION. INVERT UNKNOWN AS PIT INACCESSIBLE DURING INFRASTRUCTURE. DETAILS TO BE
5 CONSTRUCTION. TO BE CONFIRMED ON-SITE PROVIDED IN S138 APPLICATION TO ENSURE
= CONNECT INTERNAL SYSTEM TO EXTERNAL VIA NO IMPACT ON DOWNSTREAM PROPERTIES.
i} KIP IN STREET. LEVELS TO BE CONFIRMED AT CC £ L 200
Z STAGE. ALTERNATIVE CONNECTION IN PARK 0\ ASSUMED 22.80 ~
< PERMISSIBLE WITH CONSIDERATION FOR TREES N OT I:O R CO N STR U CTI O N
[mn]
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PICK UP EX STORMWATER

PICK UP EX STORMWATER FENCING TO ALLOW FOR OVERLAND 3.5m STORMWATER PIPELINE TO BE CENTERED WITHIN PORTION OF EASEMENT THAT SYSTEM WITHIN THE SITE
LEGEND SYSTEM WITHIN THE SITE FLOW FROM ARCADIA PARK EASEMENT HAS NO VERTICAL RESTRICTIONS. EASEMENT EXTENTS TO AND REDIRECT AS SHOWN.
AND REBIRECT AS SHOWN. ENCOMPASS OVERLAND FLOW PATH EXTENTS. EASEMENT

WIDTH OF 3.5m MIN TO ENSURE MAINTENANCE VEHICLE ACCESS PROPOSED PIT WITH

CONCRETE SURROUND TO
BE LOCATED OFF

- - SITE BOUNBARY
PROPOSED STORMWATER EASEMENT

ALL PIPELINES AND PITS TO BE STRUCTURALLY INDEPENDENT TO

/ STORMWATER EASEMENT TO THE RETAINING WALLS WITH WALLS FOUNDED BELOW THE ZONE BOUNDARY TO AVOID
PROPOSED BUILDING / BEGIN AT GROUND FLOOR DISH DRAIN ON OF INFLUENCE OF THE PIPES AS PER FIGURE 2.1 0F THE (N IMPACT TO PARK
DETAILS TO BE PROVIDED AT CC STAGE / EXTERNAL WALL EXTENTS BOUNDARY TECHNICAL MANUAL. DETAILS TO BE PROVIDED FOR REVIEW / I

APPROVAL BY CN ASSETS SERVICES. RETAINING WALLS AND
WEIRS TO BE PRIVATELY OWED AND MAINTAINED. PIPELINE TO

WEIRS IN RETAINING WALLS

$750 /
s’/ TO CONTROL OVERLAND

_—

| e e PROPQOSED STORMWATER PIPE

N N P ; ) \ GENERALLY HAVE 1.5M CLEARANCE FROM CENTERLINE TO WALLS. f~__ FLOW PATH SAFELY.
EXISTING STORMWATER PIPE B 7 A h s [ 7 7 — 7 Rw. 7 7 7 7 F1.2 SN 7 I
INSTALL SCOUR PROTECTION
PROPOSED OVERLAND FLOW PATH / / RW / NEW PIT : TO CONTROL EROSION IN
- == A MAJOR EVENTS
GRATED INLET PIT / APPROXIMATE TTEAC / | RW |
B XN o JUNCTION PIT / KERB INLET PIT LOCATION OF § T i T
o (L3150 4 Rl 3 o CL31
DETAILS TO BE PROVIDED AT CC STAGE EXISTING PIPE : 117980 L2965 L7945 -
EXISTING GRATED INLET PIT / CL.31.00 CL.31.00
JUNCTION PIT/KERB INLET PIT IL.28.90 IL 28 80
FALL PROPOSED DIRECTION OF GRADE ~ — 1
S —TL 5
FFL35.05 PROPOSED FINISHED FLOOR LEVEL -1 OVERLAND FLOW SWALE TO
—_— HAVE APPROXIMATE RL.31.00
* RL34.95 PROPOSED SPOT HEIGHT GENERALLY FALL COURTYARD TO ALLOW FOR 0.5% GRADE
AND LANDSCAPING AREAS AWAY ALONG EASEMENT U /
FROM BUILDING (TYPICAL).
N FENCE - TYPE 1 p W /
F1 1/ , L 1
] [ y, ‘ RL30.80|~%4¢,
> DISH DRAIN / : ] i S , | [ = . B . ol =
PROPOSED FOOTPATH PAVEMENT
DETAILS TO BE PROVIDED AT CC STAGE REFER T0 DRAWING
PROPOSED COURTYARD “ DA-C20.11 FOR
DETAILS TO BE PROVIDED AT CC STAGE CONTINUATION OF ]
STORMWATER. |
> . PROPOSED RETAINING WALL ’ SN/
" DETAILS TO BE PROVIDED AT CC STAGE ’ ' 1 1 0 n /A s Sl T e
& DENOTES BORE HOLE LOCATION | Wy T~y f . T~/ o Yy &———¥rB—r 0 -y r—]xr—rFun a5 L Lr ¥y r— L r—
REFER TO GEOTECH ENGINEER Tt NN AN
,,,,, LIUNINGN
/’/’ i
/ PIPELINE AND PIT TO BE STRUCTURALLY INDEPENDENT OF APPROXIMATE LOCATION
: RETAINING WALLS. DETAILS TO BE PROVIDED FOR REVIEW / OF EXISTING PIPE TO BE
APPROVAL BY CoN ASSET SERVICES ELEMENT. RETAINING MADE REDUNDANT
WALLS TO BE PRIVATELY OWNED AND MAINTAINED. PIPELINE
TO HAVE 1.5m CLEARANCE FROM CENTRELINE TO FACE OF
RETAINING WALL AND EASEMENT EXTENTS. RETAINING WALL
FOOTING TO BE BELOW STORMWATER PIPE ZONE OF INFLUENCE
AS PER CoN SPECIFICATION (FIGURE 2.1)
//" ALL EXPOSED COURTYARD, TERRACE AND
| LANDSCAPING AREAS TO DRAIN TO ASSOCIATED
,;‘ PITS AND FLOOR WASTES. LOCATIONS AND
DETAILS TO BE PROVIDED AT DETAILED DESIGN
STAGE. OUTLETS TO BE CONVEYED TO WATER
QUALITY AND QUALITY PROVISIONS BELOW.
= \
o
m M
i \ - RUNOFF IN DISH DRAIN TO BE COLLECTED BY A
= ~| SERIES OF SMALL PITS AND PIPES WHICH WILL @ B
L CONNECT TO UNDERGROUND STORMWATER '
SYSTEM SHOWN ON DA-C20.11
. .
% \ < \ =
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LAYOUT TO BE PROVIDED AT CC STAGE.
RL. 28.45
TR [ KUK R
7/ RN\ \\\\\
REUSE TANK NN #90mm AG LINE WITH A NON-WOVEN GEOTEXTILE
UNCOMPACTED FREE DRAINING OVERFLOW WEIR SWEIR RL. 28.45 ,:..\\\\\/ ' FILTER SOCK SURROUND HYBRAULICALLY
BACKFILL. TANK LID TO BE POURED 75kL REUSE o 80kL 0SD = STWER RL. 2755 | K02 —" CONNECTED TO STORMWATER SYSTEM IN
PRIOR TO BACKFILLING WALL (TYP.) | - i PN NN CRUSHED ROCK PLUG (100mm MIN. ABOVE DRAIN).
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FILTER INSERT (TYP.) ®250mm ORIFICE PLATE PROTRUDING
THROUGH BASE OF INTERNAL WALL
SCALE 1:50
FILTER CARTRIDGES TO BE PROVIDED IN
BETENTION TANK. NUMBER OF CARTRIDGES TO
BE AS PER MUSIC MODELING AND DETAILED IN
DESIGN REPORT. FULL DESIGN OF TANK AND
LAYOUT TO BE PROVIDED AT CC STAGE.
RL. 29.80
T [ / T L < . \\//\//\//\//
s NS
\\\\\\\\\\\ /
= REUSE TANK PR N ®90mm AG LINE WITH A NON-WOVEN GEOTEXTILE
RN OVERFLOW WEIR o NN o FILTER SOCK SURROUND HYDRAULICALLY
UNCOMPACTED FREE DRAINING — NN % WEIR RL. 28.70 e NN CONNECTED TO STORMWATER SYSTEM IN
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s ENGINEERS DETAILS
g N _———PROVIDE TAP FOR REUSE
= K -
z e ==Y
> 300mm MINIMUM DEPTH IN TANK
o ——————
= v | TANK BASE. REFER TO DETAL
/ d
ENZNZNYNINN
.
2
< \
i
o \___ OVERFLOW PIPE CONNECTED TO
& STORMWATER SYSTEM AND
& HARVESTING SYSTEMS PTY LTD OR - pevailieiviaivallvne
g SIMILAR). REFER TO PLAN FOR LAYOUT: —= FLAP OVER OUTLET IN PIT.
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o Surface Analysis: Elevafion Ranges
&
o Number Color Minimum Elevation | Maximum Elevation
[ae
; NOTES (m) (m)
1 . ~3.150 ~3.000
BULK EARTHWORKS LEVELS AND VOLUMES ARE BASED ON A COMPARISON OF EXISTING
SURFACE COMPARED TO A BOXED BULK EARTHWORKS SURFACE USING THE FOLLOWING 2 . ~3.000 ~2.000
x ALLOWANCES.
3 NO STRIPPING OF EXISTING SURFACE WAS UNDERTAKEN ’ A ~2000 ~1o00
© TO GENERATE BOXED FINISHED SURFACE; FINISHED DESIGN SURFACE MINUS: L . ~1500 ~1.000
[ae
“;5 e  230mm FOR WESTERN BASEMENT PAVEMENT : . 1000 0500
= e  210mm FOR LANDSCAPING AND BUILDING SURROUNDS
= e 210mm (AVERAGED) FOR NORTHERN AND NORTH EASTERN BASEMENT PAVEMENTS 6 -0.500 -0.250
< 3. NO ALLOWANCE HAS BEEN MADE FOR SELECT LAYERS OR UNSUITABLE MATERIAL THAT 7 ~0.250 ~0.100
IS LIKELY TO BE PRESENT
L NO ALLOWANCE HAS BEEN MADE FOR TEMPORARY SEDIMENT DAMS 8 -1.000 0.000
- 5 NO ALLOWANCE HAS BEEN MADE FOR RETAINING WALLS IN THE LEVELS OR VOLUMES 9 0.000 0.100
= PRESENTED ON THIS PLAN. (eg. FOOTINGS, BACKFILL MATERIAL ETC).
L
2| 6 NOALLOWANCE HAS BEEN MADE FOR SERVICE TRENCHES, DRAINAGE TRENCHES, 10 0.100 0.250
, DRAINAGE INFRASTRUCTURE (PITS, CULVERTS, ETC) IN THE LEVELS OR VOLUMES 0750 0200
o PRESENTED ON THIS PLAN " 25 >
=
© 7. NO ALLOWANCE FOR ANY TEMPORARY BATTERS DURING WORKS 12 0500 1.000
& 8 NOBULKING FACTORS HAVE BEEN CONSIDERED/ALLOWED FOR B 000 200
9 THE LEVELS AND VOLUMES ARE BASED ON SUPPLIED SURVEY DATA AND AS SUCH ARE ‘ ‘
APPROXIMATE ONLY, THE CONTRACTOR SHALL SATISFY THEMSELVES AS TO THEIR 10 . 1500 2000
= ACCURACY
2 10, APPROXIMATE BULK EARTHWORKS VOLUMES BASED ON THE NOTES ABOVE ARE AS 15 . 2.000 3.000
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=
= e BULKFILL - 391m°
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