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Quarry Extension Geotechnical Investigation 207784.00.R.001.Rev0 
Red Hill, 19 Steeles Ln, Mortlake November 2021 

 

 
On completion of extraction, slopes are to be rehabilitated using the stockpiled material to create a batter 
of 1V:3H.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Existing Quarry Looking South 
 
4. Observations 

The historic working faces of the existing pit to the south and west are approximately 10 m in height. 
These working faces show some signs of minor erosion in the form of gullies likely formed from surface 
water run off. 
 
The quarry material is typically a slightly sandy gravel comprising predominantly course grained scoria 
gravel. 
 
No evidence of groundwater flow or seepage from within the working face was observed. 
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Quarry Extension Geotechnical Investigation 207784.00.R.001.Rev0 
Red Hill, 19 Steeles Ln, Mortlake November 2021 

 

A neighbouring quarry to the south was observed to have existing 1V:3H rehabilitated slopes which had 
become vegetated with no visual evidence of recent failure, soil creep, slumping etc. Some areas of the 
slope displayed oversteepening likely associated with where basalt rock is present. 
 
5. Comments 

1. It appears that the scoria is uniform in relation to cementing and stiffness and the conditions 
encountered are likely to continue through the immediate pit development. 

2. 1V:2H working batters developed during the pit excavation do not display large scale stability 
problems.  Some localised erosion was observed on faces left unworked for extended periods of 
time. 

3. 1V:3H Rehabilitated slopes do not display large scale stability problems. 

4. Stockpiled material for rehabilitation should not exceed 2.0 m in height. 

5. The Visualising Victoria Groundwater website (https://www.vvg.org.au/vvg_map.php) shows that 
the depth to groundwater at the site is approximately 20 m to 50 m below surface level and therefore 
below the base of the pit.  No signs of seepage were noted during the inspection. 

6. Should excavation conditions change as the quarry extension progresses and, in particular, if clay 
seams, water seepage or localised instability are observed, a reassessment may be required. 

 
 
6. Limitations 

Douglas Partners (DP) has prepared this report for this project at Red Hill, 19 Steeles Ln, Mortlake in 
11 August 2021 and acceptance received from Neil Martin dated 

27 October 2021 Conditions of Engagement.  This report is 
provided for the exclusive use of Mt. Shadwell 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 conditions on the site only at the specific observed 
locations 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 

inspection has been completed.  
 

tered during this inspection.  The accuracy of the 
advice provided by DP in this report may be affected by undetected variations in ground conditions 
across the site. 
 
The assessment of atypical safety hazards arising from this advice is restricted to the geotechnical 
components set out in this report and based on known project conditions and stated design advice and 





 

September 2011 

Introduction 
These notes are provided to amplify DP�s 
inspection report in regard to the limitations of 
carrying out inspection work.  Not all notes are 
necessarily relevant to this report. 
 
 
Standards 
This inspection report has been prepared by 
qualified personnel to current engineering 
standards of interpretation and analysis. 
 
 
Copyright and Limits of Use 
This inspection report is the property of DP and is 
provided for the exclusive use of the client for the 
specific project and purpose as described in the 
report.  It should not be used by a third party for 
any purpose other than to confirm that the 
construction works addressed in the report have 
been inspected as described.  Use of the 
inspection report is limited in accordance with the 
Conditions of Engagement for the commission. 
 
DP does not undertake to guarantee the works of 
the contractors or relieve them of their 
responsibility to produce a completed product 
conforming to the design. 
 
 
Reports 
This inspection report may include advice or 
opinion that is based on engineering and/or 
geological interpretation, information provided by 
the client or the client�s agent, and information 
gained from: 

 an investigation report for the project (if 
available to DP);  

 inspection of the work, exposed ground 
conditions, excavation spoil and 
performance of excavating equipment 
while DP was on site;  

 investigation and testing that was carried 
out during the site inspection;  

 anecdotal information provided by 
authoritative site personnel; and 

 

 

 

 
 DP�s experience and knowledge of local 

geology.  
 
Such information may be limited by the frequency 
of any inspection or testing that was able to be 
practically carried out, including possible site or 
cost constraints imposed by the client/ 
contractor(s).  For these reasons, the reliability of 
this inspection report is limited by the scope of 
information on which it relies. 
 
Every care is taken with the inspection report as it 
relates to interpretation of subsurface conditions 
and any recommendations or suggestions for 
construction or design.  However, DP cannot 
anticipate or assume responsibility for: 

 unexpected variations in subsurface 
conditions that are not evident from the 
inspection; and 

 the actions of contractors responding to 
commercial pressures. 

Should these issues occur, then additional advice 
should be sought from DP and, if required, 
amendments made. 
 
This inspection report must be read in conjunction 
with any attached information.  This inspection 
report should be kept in its entirety without 
separation of individual pages or sections.  DP 
cannot be held responsible for interpretations or 
conclusions from review by others of this 
inspection report or test data, which are not 
otherwise supported by an expressed statement, 
interpretation, outcome or conclusion stated in this 
inspection report. 
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Proposed Quarry Extension 207784.01.R.001.Rev0 
Mount Shadwell Scoria Quarry, Mortlake October 2023 

 

The pit consists of Miocene to Holocene age Newer Volcanics Group  Scoria deposits.  These typically 
comprise Hawaiite, basanite, nephelinite, mugearite, trachybasalt, scoria, ash, lapilli. These are massive 
to moderately bedded and poorly consolidated. Based on the definitions in the ERR guidelines, such 

unconfined compressive 
strength of less than 25 MPa. However, it should be noted that no boreholes have been drilled through 
the proposed quarry extension materials or laboratory tests undertaken on recovered samples as part 
of this assessment to verify this assumption. 
 
Based on observations in the existing quarry, the site material is typically overlain by up to 0.2 m topsoil 
with approximately 0.5 m to 1 m overburden of typically slightly silty gravelly clay. 
 
 
3. Extraction Methodology 

The quarry is to be worked by stripping the topsoil and overburden, stockpiling it separately for future 
rehabilitation. The quarry material is then pushed to the quarry floor by bulldozer or excavator for 
processing. Working batters are to be between 1V:2H and 1V:3H. Stockpiles will be a maximum of 2 m 
in height, with side batters of 1V:2H. 
 
As the pit is extended to the west, working faces are expected to increase from approximately 10 m in 
height up to 25 m on the northern face of Mt Shadwell. 
 
On completion of extraction, slopes are to be rehabilitated using the stockpiled material to create a batter 
of 1V:3H.   
 

 
Figure 1: Existing Quarry Looking South 
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Mount Shadwell Scoria Quarry, Mortlake October 2023 

 

 
4. Observations 

The historic working faces of the existing pit to the south and west are approximately 10 m in height. 
These working faces show some signs of minor erosion in the form of gullies likely formed from surface 
water runoff. 
 
The quarry material is typically a slightly sandy gravel comprising predominantly coarse grained scoria 
gravel. 
 
No evidence of groundwater flow or seepage from within the working face was observed. 
 
A neighbouring quarry to the south was observed to have existing 1V:3H rehabilitated slopes which had 
become vegetated with no visual evidence of recent failure, soil creep, slumping etc. Some areas of the 
slope displayed oversteepening likely associated with where basalt rock is present. 
 
 
5. Geotechnical Assessment addressing ERR Guidelines 

The following comments address the key issues listed in Table 2 of the ERR Guidelines, September 
2020. They are based on the observations of the existing quarry and review of the supplied quarry 
expansion documentation. Provided the ground and groundwater conditions encountered in the 
proposed quarry extension are similar to the existing conditions, the following are considered 
appropriate. It is recommended that this assessment is reviewed periodically over the life of the quarry 
and if changes to conditions are identified, a revised assessment may be necessary. 
 

5.1 Slope Status 
 
The proposed quarry extension will include working (terminal) faces during operation, and subsequent 
rehabilitated slopes upon closure.  
 

5.2 Slope Geometry 
 
The proposed quarry extension will include working (terminal) faces at between 1V:2H and 1V:3H during 
operation, and subsequent rehabilitated slopes at 1V:3H upon closure.  
 
Maximum face heights will be 25 m.  
 
The proposed stockpiles will be offset a minimum of 5 m from the crest of the batters, based on DPs 
slope stability assessment as discussed below. 
 

5.3 Engineering Characteristics 
 
The existing quarry material is typically a slightly sandy gravel comprising predominantly coarse grained 
scoria gravel. 
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Proposed Quarry Extension 207784.01.R.001.Rev0 
Mount Shadwell Scoria Quarry, Mortlake October 2023 

 

 

5.4 Proximity of Existing Infrastructure 
 
The proposed quarry will include a 20 m buffer zone and is generally surrounded by farmland. The 
receptors noted in the General Summary report include: 
 
 Three residences with 500 m of the proposed quarry; 

 A small section of Blind Creek approximately 1.5 km to the west; 

 Another scoria quarry approximately 500 m to the southeast; 

 A declared Aboriginal Cultural Area, Mount Shadwell Stony Rises is located outside the buffer area. 
Aboriginal cultural heritage has been addressed in the General Summary report; 

 Mortlake-Ararat Road approximately 500 m to the east that includes a transmission line within the 
road reserve; 

 A transmission line approximately 1 km to the north; 

 

5.5 Surcharge Loading 
 
Topsoil and overburden stockpiles will be a maximum of 2 m in height with 1V:2H batters. 
 
In addition to the stockpile surcharge, DP has modelled a 20 kPa surcharge applied to the crest to 
simulate potential truck and equipment movements in the area. 
 

5.6 Proximity of Dams, Dumps and Voids 
 
None are indicated within 50 m of the proposed quarry expansion. 
 

5.7 Proximity of General Public 
 
As noted above, the general public are located as follows: 
 

 Three residences with 500 m of the proposed quarry; 
 Mortlake-Ararat Road approximately 500 m to the east that includes a transmission line within the 

road reserve; 

 

5.8 History of Failure 
 
None observed. The 1V:2H working (terminal) batters developed during the pit excavation do not display 
large scale stability problems.  Some localised erosion was observed on faces left unworked for 
extended periods of time. 
 
The 1V:3H rehabilitated slopes do not display large scale stability problems. 
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Mount Shadwell Scoria Quarry, Mortlake October 2023 

 

5.9 Slope Condition 

None observed. The 1V:2H working (terminal) batters developed during the pit excavation do not display 
large scale stability problems.  Some localised erosion was observed on faces left unworked for 
extended periods of time. 

The 1V:3H rehabilitated slopes do not display large scale stability problems. 
 

5.10 Failure Mechanism 
 
None other than minor surface erosion that will be managed by 1 m high berms on the upslope faces. 
 

5.11 Size of Failure 
 
None other than minor surface erosion as noted above. 
 

5.12 Speed of Failure 
 
Not applicable. 
 

5.13 Design Acceptance Criteria 
 
The proposed working (terminal) and rehabilitated quarry faces were checked for global stability using 
limit equilibrium methods and the computer program Stares. The minimum factor of safety adopted for 
acceptance criteria was 1.3 and 1.5 for short and long term respectively.  It is also noted that there are 
adequate buffers around the site boundary and the immediate surroundings are farmland, so the 

 
 
Preliminary slope stability modelling was undertaken for the proposed 25 m cut face using typical 
parameters for the anticipated ground conditions. The modelling assumed the material will behave as a 
continuum with no linear defects and that the cut face is dry.  
 
The adopted parameters were conservative as they are based on visual observations of the existing 
scoria quarry batter conditions. Exploratory investigations and laboratory testing were not undertaken 
to determine actual site parameters. The adopted parameters are listed in Table 1. 
 
Table 1: Adopted Soil Parameters 

Material 
Type 

Effective 
 

( ) 

Effective Internal 
Angle of Friction,   

(degrees) 

Bulk Unit 
Weight 
(kN/m3) 

Material 

Stockpile 1 20 20 Topsoil, overburden 

Scoria 5 30 18 
Slightly sandy coarse 
grained scoria gravel 

 
Groundwater was modelled at 20 m below the quarry floor. 
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Mount Shadwell Scoria Quarry, Mortlake October 2023 

 

 
Overburden and topsoil stockpiles were modelled at 5 m offset from the batter crests. 
A surcharge of 20 kPa was applied to the 5 m crest zone to simulate potential vehicle movements. 
 
Based on the preliminary slope stability results, the proposed working faces at 1V:2H batters are 
considered to be stable in the short term, with a factor of safety against global failure of 1.4. The batters 
need to be rehabilitated to no steeper than 1V:3H in the long term, at which gradient the factor of safety 
against global failure is anticipated to increase to 2.0. The results of the preliminary analyses are 
attached. 
 

5.14 Surface Water 
 
The working faces show some signs of minor erosion in the form of gullies, these were likely formed 
from surface water runoff. Such runoff will be managed during expansion of the quarry by constructing 
a 1 m high berm on the upslope faces.  
 

5.15 Groundwater 
 
The Visualising Victoria Groundwater website (https://www.vvg.org.au/vvg_map.php) shows that the 
depth to groundwater at the site is approximately 20 m to 50 m below surface level and therefore below 
the base of the pit.   
 
No signs of seepage were noted during the inspection. 
 

5.16 Frequency and Size of Rockfall 
 
None observed. 
 

5.17 Blast Impacts 
 
Blasting will not be undertaken as part of the quarrying works. 
 

5.18 Dispersive Soils and Clays 
 
None observed. 
 

5.19 Time 
 
Time is not considered to alter the geotechnical characteristics of the scoria or the rehabilitated slopes 
as a whole. Localised zones of instability may occur as discussed below, however, these are not 
anticipated to alter the global factor of safety of the rehabilitated slopes.  
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5.20 Existing Remedial Measures 
 
None observed. 
 

5.21 Monitoring 
 
It is possible that localised zones of instability and changes to the soil and groundwater conditions may 
occur during and following excavation.  It is recommended that the condition of the face be viewed by 
site staff on a regular basis and geotechnical advice sought if ground conditions changes or signs of 
instability appear, such as cracking, bulging, water seepage or erosion. 
 

5.22 Seismic History 
 
Based on the information available on the Geoscience Australia website 
(https://earthquakes.ga.gov.au/), the site does not lie on any fault lines.  
 
The National Seismic Hazard Assessment (NSHA) for Australia defines the level of earthquake ground 
shaking across Australia that has a likelihood of being exceeded in a given time period. The peak ground 
acceleration with a 10% chance of exceedance in 50 years is 0.02g to 0.03g for the site. The peak 
ground acceleration with a 2% chance of exceedance 50 years is 0.06g to 0.08g. Based on the above 
mapping, the level of seismic activity is considered to be low to moderate for the Mortlake area, 
compared with the rest of Australia. 
 

5.23 Land End Uses 
 
As noted in the General Summary report, the proposed use of the work site following extraction is that 
the area will be returned to agricultural productivity that is consistent with the current use.  Sediment 
ponds will be filled in.  Stockpiled topsoil and overburden will be respread over each stage as it is 
exhausted.  The stage will then be resown to pasture/crop. 
 

5.24 Geotechnical Risk Assessment 
 
The proposed quarry extension works are described above. Provided the working faces are constructed 
no steeper than 1V:2H, the ground and groundwater encountered are similar to the existing ones i.e. 
dry scoria and the stockpiles are constructed as indicated, the probability of failure is considered to be 
rare.  With the proposed buffers and the surrounding land use comprising farmland, the consequence 
of any potential failure /insignificant. Therefore, the geotechnical risks are 
considered very low and no further measures are required for operation of the quarry. 
 
Based on the observations of the existing quarry, it appears that the scoria is uniform in relation to 
cementing and stiffness and the conditions encountered are likely to continue through the immediate pit 
development. 
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Changes in soil and groundwater conditions are considered to be the greatest geotechnical risk for the 
quarry extension. Should conditions vary during extension of the quarry working faces in particular if 
clay seams, water seepage or localised instability are observed, the area will be isolated, works will 
cease and a revised geotechnical risk assessment will be undertaken.  
 
No significant geotechnical risks have been identified at the existing quarry. The working faces show 
some signs of minor erosion in the form of gullies, these were likely formed from surface water runoff 
and are considered to be an insignificant geotechnical risk. 
 
 
6. References 

AS 1726. (2017). Geotechnical Site Investigations. Standards Australia. 

State Government of Victoria. (2020). Geotechnical guideline for terminal and rehabilitated slopes. 
Extractive industry projects. September 2020. State Government of Victoria. 

 
 
7. Limitations 

Douglas Partners (DP) has prepared this report for this project at Mount Shadwell Scoria Quarry, 

Goldsworthy dated 9 October 2023.  The work was carried out u
This report is provided for the exclusive use of Colin Goldsworthy 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.  
 

previous inspections of the existing quarry.  
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 assessment of atypical safety hazards arising from this advice is restricted to the geotechnical and 
groundwater components set out in this report and based on known project conditions and stated design 
advice and assumptions.  While some recommendations for safe controls may be provided, detailed 

data and assessment.   
 
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.  
 





July 2010 

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: 
 In low permeability soils groundwater may 

enter the hole very slowly or perhaps not at all 
during the time the hole is left open; 

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

 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

 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: 
 Unexpected variations in ground conditions.  

The potential for this will depend partly on 
borehole or pit spacing and sampling 
frequency; 

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

 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. 
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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.
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