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Appendix K Schedule of Key Quantities 
 

  



Preliminary Bill of Quantities
Client: Hydro Aluminium Kurri Kurri Pty Ltd Job Number: 22-18015
Project: Containment Cell Design Prepared by: J. Ryner
Subject: Material Quantities Estimate Checked by: D. Barrett
Date of issue: 12-Jul-18 Revision: C

Item # Description Quantity Unit
1 Site Clearance and Erosion and Sediment Control

1.01 Sediment fencing 1,555.0               m

1.02 Clearing and grubbing 6.84                    ha
1.03 Strip topsoil and stockpile 6.84                    ha

2 Access Road Culvert Crossing
2.01 Remove existing culvert 1                         No.
2.02 Excavation for new culvert 25                       m3

2.03 Bedding material 264                     m2

2.04 205mm Precast Base Slab 264                     m2

2.05 900 x 2100 x 2400 RCBC 40                       No.
2.06 900 x 2100 x 2400 headwall 2                         No.
2.07 205mm Precast Base Slab 259                     m2

2.08 200 thick D50 rip rap 295                     m2

3 Containment Cell Access Road
3.01 Cut to fill to form roads 1,530                  m3

3.02 Extra fill for reuse 695                     m3

3.03 75mm gravel wearing course 3,100                  m2

3.04 125mm DGB20 base 3,100                  m2

3.05 150mm DGS10 sub base 3,100                  m2

3.06 150mm select fill 460                     m3

4 Haul Roads

4.01 75mm gravel wearing course 2,500                  m2

4.02 125mm DGB20 base 2,500                  m2

4.03 150mm DGS10 sub base 2,500                  m2

4.04 150mm select fill 375                     m3

5 Relocate Stockpiles Within Containment Cell Site
5.01 Relocate stockpiled material locally 33,751                m3

5.02 Relocate 50% of the M15 stockpiled material locally 9,725                  m3

6 Excavation of Containment Fill
6.01 Cut to fill to form containment cell 19,745                m3

6.02 Excavate and transport to stockpile for reuse 70,610                m3

6.03 Excavate and transport to stockpile extremely weathered rock 
strata 6,500                  m3

7 Temporary Perimeter Access Road
7.01 75mm gravel wearing course 7,085                  m2
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Client: Hydro Aluminium Kurri Kurri Pty Ltd Job Number: 22-18015
Project: Containment Cell Design Prepared by: J. Ryner
Subject: Material Quantities Estimate Checked by: D. Barrett
Date of issue: 12-Jul-18 Revision: C

7.02 125mm DGB20 base 7,085                  m2

7.03 150mm DGS10 sub base 7,085                  m2

7.04 150mm select fill 1,063                  m3

8 Containment Cell Construction
8.01 500mm x 500mm anchor trench excavation 1,440                  m
8.02 Geonet drainage composite 58,340                m2

8.03 300mm sand drainage 17,330                m2

8.04 Geosynthetic clay liner 75,669                m2

8.05 2mm HDPE geomembrane 75,669                m2

8.06 Protection geotextile 38,194                m2

8.07 300mm drainage aggregate 18,048                m2

8.08 Seperation geotextile 19,125                m2

8.09 Soil confinement layer 6,798                  m2

8.10 Sacrificial geomembrane 22,658                m2

8.11 Access ramps to cells 4,450                  m2

8.12 Internal bunds 2,403                  m3

9 Leachate Pipework
9.01 DN200 slotted pipe 630                     m
9.02 DN450 solid pipe 300                     m

10 Leachate Transfer System
10.01 Detailed excavation 10                       m3

10.02 200 thick reinforced concrete slab 48                       m2

10.03 500 high reinforced concrete block retaining wall 15                       m2

10.04 Strip footing 30                       m
10.05 Stainless steel bollards 2                         No.
10.06 DN63 solid pipe 120                     m
10.07 DN63 hose 200 m
10.08 DN110 Solid pipe 10                       m
10.09 Diesel generator, pump, control panel and winch 2                         No.

11 Leachate Buffer Storage
11.01 Excavate and stockpile for reuse 1,725                  m3

11.02 Excavate and place clay rich fill 650                     m3

11.03 Excavate anchor trenches 150                     m
11.04 Protection geotextile 1,474                  m2

11.05 HDPE geomembrane 1,474                  m2

11.06 Gas vents 3 No.

12 Swales and culverts
12.01 Excavation 1,270                  m3

12.02 Culverts 6                         No.

dmbarrett
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12.03 200 thick D50 rip rap 6                         m2

13 Sediment basin 1
13.01 Cut to fill to form containment cell 410                     m3

13.02 Excavate for reuse 2,280                  m3

13.03 200 thick D50 rip rap 110                     m2

13.04 Seperation geotextile 110                     m2

14 Sediment basin 2
14.01 Cut to fill to form containment cell 410                     m3

14.02 Excavate for reuse 1,160                  m3

14.03 200 thick D50 rip rap 90                       m2

14.04 Seperation geotextile 90                       m2

15 Sediment basin 3
15.01 Cut to fill to form containment cell 410                     m3

15.02 Excavate for reuse 5,495                  m3

15.03 200 thick D50 rip rap 75                       m2

15.04 Seperation geotextile 75                       m2

16 Placement of Demolition Stockpiles within Containment Cell

16.01 Load, transport, deliver and compact onsite demolition material 80,560                m3

16.02 Excavate, load, transport, deliver and compact onsite demolition 
material 14,930                m3

16.03 Backfill voids 19,450                m3

16.04 Excavate, load, transport, deliver and compact offsite demolition 
material 44,984                m3

17 Removal and Stockpiling of Capped Waste

17.01 Excavate, load, transport and stockpile stripped capping material 48,000                m3

18 Placement and Reinstatement of Capped Waste Stockpile 
Within Containment Cell

18.01 Excavate, load, transport, deliver and compact existing capped 
waste material 183,599              m3

18.02 Reinstatement of capped waste stockpiled capping material 48,000                m3

19 Replacement of Relocated Stockpiles from Containment Cell

19.01 Load, transport, deliver and compact relocated stockpiles 33,751                m3

19.02 Load, transport, deliver and compact M15 stockpiles 19,450                m3
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20 Decommissioning of Leachate Pond and Vehicle Turnaround 
Pad 01 and Transfer to Containment Cell Prior to Capping

20.01 Gas monitoring equipment 1                         No.
20.02 HDPE liner 1,474                  m2

20.03 Geotextile liner 1,474                  m2

20.04 Cut/fill to reshape area 1,725                  m3

21 Final Cap for Containment Cell
21.01 Excavate, load, transport, deliver final capping material 105,700              m3

21.02 Drainage geotextile 47,000                m2

21.03 Geosynthetic clay liner 47,000                m2

21.04 Select fill 14,100                m3

21.05 LLDPE geomembrane 47,000                m2

21.06 Protection geotextile 47,000                m2

21.07 300mm drainage aggregate 47,000                m2

21.08 Seperation geotextile 51,000                m2

21.09 1.3m thick subsoil layer 61,100                m3

21.10 100mm topsoil 47,000                m2

22 Gas Management System
22.01 DN160 slotted HDPE pipe 850                     m
22.02 DN300 bore through waste material 8                         No.
22.03 DN150 HDPE pipe 26                       m
22.04 1500 x 1500 x 1500 mass concrete footing 1                         No.
22.05 6m galv. Steel duct 1                         No.
22.06 Monitoring bores 6                         No.

23 10% Gypsum Addition
23.01 Gypsum supply and placement into containment cell 36,500                t
23.02 Relocation of existing Southern Weighbridge 1                         No.

24 Third Party Trucking/Treatment of Leachate
24.01 Truck/treat and dispose of leachate 13,766                t
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1. Introduction 
1.1 Project overview 

GHD Pty Ltd (GHD) has been engaged by Hydro Aluminium Kurri Kurri Pty Ltd (herein referred 
to as ‘Hydro’) to prepare a detailed engineering design and supporting documentation for a 
proposed Containment Cell for the Hydro Demolition and Remediation Project (the Project). 
GHD’s Scope of Services covers the detailed design, constructability review (this report), quality 
specifications, project cost estimate, schedule and other related requirements. The future 
Containment Cell will be an engineered facility for the purpose of immobilising and managing 
various waste streams generated by the Capped Waste Stockpile and the demolition and 
remediation of the Smelter. 

1.2 Purpose and scope of report 

The purpose of the report is to integrate constructability principles into the design process and 
conduct constructability reviews of the design at key stages of the design development. 

It should be noted that the intent of this assessment is not to determine how a contractor 
should construct or stage the works but provide assistance and guidance in the process.  

Within the scope of works, Hydro identified some constructability considerations and these 
include: 

 Integration of the cell construction with the greater site works, in particular the demolition 
activities that may be occurring concurrently. 

 Determining quantities of site work low permeability clay (intended for use in lining/capping 
layers) including clays currently being used as capping versus imported material  

 Assessment of available stockpile locations from various materials during construction  

 Management of the existing capped waste stockpile during construction/relocation to the 
new cell, as well as other material sources  

 Construction innovations including options to manage existing leachate (capped waste 
stockpile) stormwater and minimising the exposure of smelter waste to wet weather during 
the material placement phase  

 Flexibility in the design to avoid significant revamps should the need arise to cater for 
reductions or increases in material volumes encountered during construction  

 Placement of certain material which would allow ease of future reclamation if a feasible 
market for reuse was determined 

 Recycling on-site materials (such as crushed concrete and bricks) for possible utilisation in 
the proposed cell 

 Minimising the disturbance and contamination of the surrounding environment  

 Minimising settlement risk by crushing of materials  

In addition to these additional constructability considerations includes: 

 Review of the construction facilities required for the project and any constraints around 
programme and months of working 

 Estimate of traffic movements around site for the movement of earthworks and the stockpile 
materials (including the capped waste stockpile)  
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1.3 Related documents 

The following documents were considered in the preparation of this report: 

 Containment Cell Design – Design Report, GHD 

 Detailed Design Drawings, GHD 

 Capped Waste Stockpile Assessment, Ramboll Environ, April 2016 

 Draft Demolition Phase Diagrams – Environ, January 2015 

1.4 Limitations 

This report: 

1. Has been prepared by GHD for Hydro Aluminium Kurri Kurri Pty Ltd 

2. May be used and relied on by Hydro Aluminium Kurri Kurri Pty Ltd 

3. May be copied to relevant consultants carrying out approval works for information 
purposes; 

4. Must not be copied to, used by, or relied on (as relevant) by any person other than those 
listed in 1-3 above without prior written consent of those listed in 1 above; 

5. May only be used for the purpose specifically detailed in section 1.2 of this report (and must 
not be used for any other purpose). 

GHD otherwise disclaims responsibility to any person other than Hydro Aluminium Kurri Kurri 
Pty Ltd arising in connection with this report. GHD also excludes implied warranties and 
conditions, to the extent legally permissible.  

The services undertaken by GHD in connection with preparing this report were limited to those 
specifically detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions 
encountered and information reviewed at the date of preparation of the report. GHD has no 
responsibility or obligation to update this report to account for events or changes occurring 
subsequent to the date that the report was prepared.  

The opinions, conclusions and any recommendations in this report are based on assumptions 
made by GHD described in this report. GHD disclaims liability arising from any of the 
assumptions being incorrect.  

GHD has prepared this report on the basis of information provided by Hydro Aluminium Kurri 
Kurri Pty Ltd and others who provided information to GHD, which GHD has not independently 
verified or checked beyond the agreed scope of work. GHD does not accept liability in 
connection with such unverified information, including errors and omissions in the report which 
were caused by errors or omissions in that information. 
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2. Project background 
2.1 Introduction 

Background to the project can be found fully detailed with the design report and design 
drawings. SK001 provides an overview of the proposed works. Overall site plans can be found 
within the design drawings 

2.2 Site Inspection 

To understand the constraints around the site a site visit was undertaken by David Morrison 
(GHD) on 15th December 2016, which involved a walkthrough of the site with Hydro personnel. 
Photographs taken allowing an appreciation of the site are below. The site visit covered all 
areas within the Hydro site however did not include visits to the external material sites namely 
the formal municipal landfill site and Dickson road landfill. In terms of the overall constructability 
assessment visits to these two areas was deemed not to be important. 

2.3 Capped waste stockpile 

The Capped waste stockpile is an on-site stockpile comprising mixed smelter wastes that was 
capped, see Figure 1 and Figure 2 Further information on this stockpile are contained within the 
Capped Waste Stockpile report prepared by Ramboll Environ. 
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Figure 1 View from top of capped waste stockpile (looking west) 

 

Figure 2 Birdseye view of capped waste stockpile 
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2.4 Containment cell site 

The containment cell is proposed to be located in an area in the north west of the site, see 
Figure 3 and Figure 4 below. 

 

Figure 3 View of Containment Cell site looking east 

 

Figure 4 View to south of containment cell site – from Stockpile 1 
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2.5 Stockpile and laydown area 

During the site visit, it was evident that the nominated stockpile and laydown area, see Figure 5 
and Figure 6 was not suitable for the works due to the presence of existing M15 stockpiles 
material, an existing electrical easement and the proximity to the watercourse.  

This area would only be suitable if this existing material were removed however, this would 
involve a greater effort than defining an alternative area for stockpiling material. 

 

Figure 5 View from M15 stockpile and laydown area towards containment 
cell site 
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Figure 6 View to north of M15 stockpile and laydown area 

2.6 Other stockpiles 

Demolition material around the site are currently contained in a combination of states from 
stored inside existing sheds, stored outside with covers and stored inside sheds in storage 
bags. The nature of this material is highly variable and the figures below provide an indication of 
the type of materials around the site. Methodology around the transportation and disposal of 
these stockpiles will require to be considered, see Figure 7 to Figure 10. 
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Figure 7 Typical bagged material within rodding shop in carbon plant 

 

Figure 8 Typical External Stockpile – asbestos contaminated material 
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Figure 9 Typical view of waste material from processing 

 

Figure 10 Typical smelter waste stripped, sorted and stored around site 
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2.7 Site features 

The following site features are important in considering the constraints around the site. 

 Watercourse crossing at containment cell site entry (Figure 11) 

 Hydro switchyard (Figure 12) 

 Portion of 2 pot rooms that will be retained for future development (Figure 11) 

 

Figure 11 View of existing culvert crossing from stockpile area and pot 
rooms to be retained 
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Figure 12 Hydro switchyard and transformer yard to north of site 
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3. Construction staging 
3.1 Introduction 

This section discusses the potential stages required to construct the works, where stockpiles 
can potentially be created (including indicative sizes) and constraints identified with each of the 
stages. 

This staging assumes that the site demolition work is underway and the containment cell 
contractor will require to co-ordinate activities with the demolition contractor.  However for the 
purposes of this assessment is assumed that co-ordination will not cause further delays to the 
construction or impact on the methodology adopted.   

The construction staging and sketches have been developed on the assumption that 250 m of 
Pot rooms 2 and 3 will be retained for the future development of the site as per Hydro 
discussions.  Pot room 1 shall be demolished. 

For the purposes of the staging, it has been assumed that stockpiles will be separated and 
individually stockpiled within the site.  

3.2 Overall staging 

The following stages are proposed for the works. 

Table 1 Proposed construction stages 

Stage No. Stage description 

1 Construct containment cell access road, temporary haul roads and erosion 
control. 

2 Relocate stockpiles within containment cell site 

3 Excavation and stockpiling of containment cell site to subgrade level 

4 Construction of containment cell liner 

5a Placement of demolition and external stockpiles within containment cell.  
Noting that the asbestos contaminated soils should be placed first, before the 
demolition material to protect the liner materials from damage. 

5b Placement of materials within areas on site requiring remediation.  These 
include the 5A greenmix area, the 60C carbon bake scrubber footprint and 
the waste anode stockpile. 

6 Removal and stockpiling of capped waste stockpile capping material 

7 Placement of capped waste stockpile within containment cell 

8 Placement of relocated stockpiles from containment cell site 

9 Placement of final cap for containment cell including capped waste stockpile 
capping material 

10 Removal of haul roads and surfacing of access roads 
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3.3 Stage 1 – Construct containment cell access roads and 
temporary haul roads 

Stage 1 provides access to the containment cell site during the works, refer to SK010. The 
following components will be required: 

 Establishment of site offices 

 Establishment of erosion and sediment control measures, fauna exclusion fence and site 
security fencing 

 Site clearance – including clearance through site for temporary access road 

 Construction of culvert crossing, including removal of existing crossing 

 Construction of access road and haul roads 

Key considerations for the stage include: 

 Ensuring adequate width of access and haul roads for two way operation of construction 
vehicles 

 Ensuring sediment control measures are in place for stockpile locations 

3.4 Stage 2 – Relocate stockpiles located within containment 
cell site 

Stage 2 will clear the containment cell site of the existing stockpiled material and allow the 
containment cell to be constructed, refer to SK020. 

The existing stockpiled material will be relocated to an agreed location prior to replacement 
back within the containment cell site if it cannot be re-used elsewhere. Table 2 below provides a 
summary of this volume. 

Table 2 Extract from Table 1 – Waste Volumes (Rennie-Golledge survey 
Enviropacific Services) 

Waste Type m3 

Stockpiled Hydro Land Soils 33,751 m3 

Stockpile 15 at 27,856 m3 and; 

Stockpile 42 at 5,895 m3.  

Based on these volumes Table 3 provides an estimate of the stockpile area required.  

Table 3 Stage 2 – Approximate stockpile extents 

Length (m) Width (m) Height (m) Side Slopes ( 1 in) 

50 50 5.5 3 

This relocated stockpile will require to be retained within the overall site in a location agreed with 
Hydro. However we have assumed that this would be near the haul road, within the confines of 
the demolition works, refer to SK020. 

Key considerations for the stage include: 

 Contractor to be satisfied that there is adequate space available to accommodate 
stockpiles 

 Stockpiles to be protected to prevent degradation of material and runoff 
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3.5 Stage 3 – Excavation of containment cell to subgrade level 

Stage 3 includes the excavation of the containment cell to subgrade level see SK030. 

This excavated material shall be relocated to a location agreed with Hydro. The contractor is 
recommended to look at using this material (potentially as general fill) as part of the construction 
works. 

Table 5 Stage 2 – Approximate containment cell excavation stockpile extents outlines the 
assumed excavated volumes. 

Table 4 Extract from Table 2 – Summary of key parameters (GHD Design 
Report) 

Waste Type m3 

Total excavation to subgrade level 70,610 

Excavation of extremely weathered rock 6,500  

Based on these volumes Table 5 provides an estimate of the stockpile area required.  

Table 5 Stage 2 – Approximate containment cell excavation stockpile 
extents 

Length (m) Width (m) Height (m) Side Slopes ( 1 in) 

150 150 6 3 

This relocated stockpile will require to be retained within the overall site in a location agreed with 
Hydro. However we have assumed that this would be near the haul road, within the confines of 
the demolition works, adjacent to the stage 2 stockpile, refer to SK030. 

Key considerations for this stage include: 

 Stockpiles protected to prevent degradation of material and runoff. 

 Prevention of stormwater runoff into containment cell excavation through construction of 
bunds where appropriate. 

 Installation of pump out pit within cell to prevent build-up of stormwater. 

3.6 Stage 4 – Construction of containment cell liner 

Stage 4 includes the construction of the containment cell liner, see SK040. 

The construction of the containment cell liner is described fully within Section 4.6 of the design 
report. However, in terms of staging the following will be constructed: 

 Groundwater diversion system 

 Secondary liner system 

 Primary leak detection and extraction system 

 Primary liner system 

 Primary liner protection system 

 Primary leachate collection and extraction system 

The majority of the material will require to be imported from off the site and therefore the 
contractor should ensure works is sequenced in such as a way as to limit the amount of material 
required to be stored on site. 
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Key considerations for this stage include: 

 Construction access into the cell 

 Protection of liner materials from construction activities, weather, fauna (kangaroos) prior to 
placement of next layer 

 Construction of internal bunds and impact on stormwater flow prior to placement 

 Protection of installed pipework from construction loading 

3.7 Stage 5 – Placement of demolition stockpiles within 
containment cell 

Stage 5 involves the placement of the various demolition stockpiles within the containment cell, 
see SK050.  

The placement of these shall be sequenced in a way that the material with low risk of damaging 
the liner system will be placed into the cell first. It is anticipated at this stage that the material will 
form the first layer to be placed along the slope and floor. The material along the slope will be 
free draining in nature to facilitate leachate flow. The contractor shall be required to satisfy 
themselves of the make-up of each of the demolition stockpiles. 

The following waste types as summarised from Table 6 which are obtain from the design report. 

Table 6 Summary of stockpiled material 

Waste Type m3 

Process wastes 26,330 

Smelter Containment Soils 34,328 

Hydro Land Contaminated Soils  

 Dickson Road Landfill 14,150 

 Former Municipal Landfill 8,400 

 Asbestos Contaminated Material 6,700 

 Kline Street Wastes and Soils 3,074 

Non-Recyclable Demolition and Smelter 
Wastes 

21,000 

Non-Leachable/Non Hazardous 9,000 

3.8 Stage 6 – Removal and stockpiling of capped waste 
stockpile topsoil and capping material 

Stage 6 involves the removal and stockpiling of the topsoil and capping material currently 
located on top of the capped waste stockpile, see Figure 13. 
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Figure 13 Construction of capping over capped waste stockpile (photo 
courtesy of Hydro) 

The capped waste stockpile assessment report outlines that the capped waste stockpile is 
covered by approximately 0.5 m topsoil and 1.1 m of clay material – 1.6 m total thickness.  

To access the site this material would require to be stripped progressively and stockpiled for re-
use within the containment cell cap.  

Waste Type m3 

Capped waste stockpile capping material 48,000 

Based on these volumes the following is an estimate of the stockpile area required. 

Table 7 Stage 2 – Approximate containment cell excavation stockpile 
extents 

Length (m) Width (m) Height (m) Side Slopes ( 1 in) 

125 125 4 3 

This relocated stockpile will require to be retained within the overall site in a location agreed with 
Hydro. However we have assumed that this would be adjacent to the capped waste stockpile, 
refer to SK060. 

This material must be readily accessible, as the capped waste capping material will be 
progressively removed as the capped waste stockpile material is accessed. 

3.9 Stage 7 – Placement of capped waste stockpile within 
containment cell 

Stage 7 involves the transfer of the material from the capped waste stockpile into the 
containment cell, see SK070.  
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Waste Type m3 

Capped Waste Stockpile 183,491 

The material will be excavated, and then transported via the haul road and placed directly into 
the containment cell. 

Photos from the capped waste stockpile and the material within it are contained below in Figure 
14 and Figure 15. The stockpile contains full cathode assemblies with collector bars which will 
potentially need downsizing at the capped waste stockpile prior to transporting into the 
containment cell to ensure they are transportable.  

 

Figure 14 View of typical material within capped waste stockpile. (Photo: 
courtesy of Hydro) 
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Figure 15 View of capped waste stockpile prior to capping (photo courtesy 
Hydro) 

The material will be placed into the containment cell by using spotters around the perimeter of 
the cell. The spotters will be used during the first 3 to 4 m of waste placement. The larger items 
of material will require to be placed once this 3 to 4 m layer of more granular material is placed 
to ensure that the liner is not pierced. 

3.9.1 Gypsum Application 

With regards to gypsum application, the following process is anticipated however this process 
would require to be developed by the contractor appointed to undertake the work. 

 Waste will be loaded to trucks and driven over a weighbridge to ascertain total weight 

The existing weighbridge at the southwest gatehouse would be relocated to a position on 
the Haul Road west of the Capped Waste Stockpile. Once the truck has passed through the 
weighbridge and the required quantity of gypsum based on a 10% application rate has 
been calculated, the truck would then progress to the gypsum application station to the 
west of the weighbridge. 

 Gypsum will be added to the loaded waste at the pre-determined w/w percentage using a 
front end loader with weighing system attached within a specified tolerance 

 The truck will be driven to the containment cell and the waste end deposited at the filling 
face  

 The waste will be pushed out by bull dozer and compacted in accordance with the cell filling 
requirements 

Mixing of the waste with gypsum will occur through this process. When considering the waste 
mass as a whole, the proposed containment will incorporate approximately 8,500 individual 40T 
truck loads of waste each with the addition of gypsum.  Through this method of placement the 
gypsum addition is considered to be mixed on a macro scale. This level of mixing is sufficient 
when considering that the waste itself is variable in concentration and highly heterogeneous and 
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that any pathway of leachate through the cell will inevitably pass through gypsum when 
designed in this manner. 

3.10 Stage 8 – Placement of relocated stockpiles from 
containment cell site 

Stage 8 involves the replacement of the stockpiles, which were relocated from the containment 
cell site within Stage 2, see SK080. These may be used as general fill around the site and have 
been tested to confirm this. 

Haul road surface to be scraped/graded to remove any spilled waste material and deposited 
within containment cell. 

3.11 Stage 9 – Placement of final cap for containment cell 

Stage 9 involves the placement of the final cap to the containment cell, see SK090. 

The construction of the containment cell liner is described fully within Section 4.6 of the design 
report. However, in terms of sequencing the following will be constructed 

 Separation geotextile 

 Geosynthetic clay Liner 

 300 mm seal bearing layer (utilising existing capping material from capped waste 
stockpile) 

 LLDPE geomembrane 

 Protection geotextile 

 300 mm recycled drainage aggregate 

 Separation geotextile 

 1300 mm soil subsoil layer 

 150 mm soil topsoil layer to be revegetated 

The clay material for the cap shall be taken from the clay material recovered from any capping 
material left from the containment cell  

3.12 Stage 10 – Removal of haul roads and finalising of access 
road (surfacing) 

Stage 10 involves the completion of the works, see SK010 including: 

 Completion of access road surfacing 

 Removal of haul roads 

 Removal of erosion and sediment control measures 
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4. Waste removal / filling practices 
4.1 Introduction 

This section describes the practices to be considered by the Contractor in the preparation of 
their construction management plans relating to the removal, transfer and placement of waste 
materials at both the capped waste stockpile and the containment cell and associated leachate 
management. 

Handling /treatment of waste and leachate will be required at both the capped waste stockpile 
and containment cell. 

4.2 Active waste area requirements 

The capped waste stockpile is where activities related to cap removal, waste removal / 
treatment and leachate treatment are undertaken. 

The containment cell is where activities relating to waste deposition and leachate treatment will 
occur. 

4.2.1 General 

The active area changes constantly, as waste removal / placement progresses, but usually 
comprises the following: 

 Access tracks/roads and temporary haul roads 

 Manoeuvring areas 

 Unloading area 

 Working face (for excavation and/or deposition) 

 Stockpiles 

 Mobile amenities, if applicable 

The key features include: 

 Haul track runs from the capped waste stockpile to the containment cell 

 Access  

– Existing vegetated access ramp onto the capped waste stockpile 

– Containment cell includes four designed access ramps 

 Leachate management - Capped waste stockpile 

– Temporary works – Area for 2.5 Ml leachate pond provided (to be designed if 
necessary) 

 Leachate management – Containment cell 

– Temporary in-cell storage 

– 1 Ml designed leachate pond 

 Nearby transportable amenities and first aid shed 

 Stockpile areas to sort waste 

 Area for trucks to turn and be loaded with waste material (and be covered if required) 

 Excavator sorting and moving material and depositing in trucks  
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While the circumstances and available space for establishing and maintaining the individual 
areas of an active area constantly change, it shall be prioritised to always consider health and 
safety of staff and contractors when setting up the active area. In particular the potential 
interference between mobile plant and trucks removing/placing waste from the stockpile shall be 
considered during the development of each stage. 

It would be advisable to allocate a staff member to undertaking supervisory duties in the 
manoeuvring areas in order to minimise the risk of vehicle accidents, particularly when 
reversing. 

4.2.2 Roads and manoeuvring areas 

Haul roads and manoeuvring areas for waste trucks shall be aligned and established at a 
sufficient distance from the operating area for mobile plant, which always includes the area 
where trucks load their waste consignments. Depending on the available space, this distance 
may be in excess of 30 metres to allow for safe reversing of trucks into the loading area. 

4.2.3 Loading / unloading area 

These areas should be established in close proximity to the working face, ideally terminating at 
the lower level of the working face, The closer the loading area is located to the working face, 
the easier it usually is to maintain the area. 

The surface should be prepared from materials providing good bearing capacity for trucks, 
particularly during periods of adverse weather with strong rainfall. 

4.2.4 Working face 

4.2.4.1 Capped waste stockpile 
The working face is the area where waste is to be removed, sorted and loaded onto trucks for 
transfer to the containment cell. 

Dependant on the machinery proposed by the contractor, the working face should be 
maintained at a safe slope with a gradient no steeper than 1 in 1 (Safe slope gradient to be 
assessed and proposed by Contractor based on existing conditions).  

It is anticipated that the working face should extend out horizontally by no more than 20-30 
metres. 

The width of the working face can often vary, depending on the geometry of the cell area to be 
excavated and the types and numbers of equipment in operation, however, it is anticipated to 
span ca. 30-50 metres. 

4.2.4.2 Containment cell 
The working face is the area where waste is to be deposited and compacted. 

In order to ensure the effectiveness of the placement and compaction equipment, the working 
face should be maintained at a slope with a gradient of ca. 1 in 3. Based on this gradient, the 
working face would therefore extend out horizontally by between 30 to 40 metres. 

While the width of the working face can often vary, depending on the geometry of the cell area 
to be filled and the types and numbers of compaction equipment in operation, it would roughly 
span around 30-50 metres. 

The proposed placement method is the onion skin method which is typically used for the 
compaction of waste. 



 

GHD | Report for Hydro Aluminium Kurri Kurri Pty Ltd - Containment Cell Detailed Design, 2218015 

The onion skin method requires the compactor to operate solely on the gradient of the shallower 
face during placement of layers of waste.  

 

Figure 4-1 Onion skin placement 

4.2.5 Stockpiles 

One or more stockpiles with cover material for daily and intermediate cover should be 
maintained in the vicinity of both working faces, without interfering with manoeuvring areas for 
trucks and mobile plant.  

This material can be utilised for daily cover if required and / or emergency cover in preparation 
for upcoming storm events. 

It should be stressed that limiting the open stages to a minimum will reduce the amount of 
leachate management required to be undertaken by reducing the potential volume. 

Temporary bunds shall be used to facilitate storm water controls preventing unnecessary 
ingress of surface water to the leachate system. 

4.2.6 Leachate management 

Reference should be made to the GHD Leachate Management Options Assessment Report for 
further information and guidance. 

4.2.6.1 Capped waste stockpile (CWS) 
The removal of waste and remediation of the CWS will subsequently result in an improvement in 
groundwater quality over time. Therefore, it is no longer considered necessary to extract and 
treat the contaminated groundwater plume extending out from the CWS. 

During excavation of waste from the CWS, a layer of contaminated natural ground under the 
waste material will also be removed. During this activity it is expected that there will be some 
contaminated groundwater ingress into the excavation. 

A capped waste stockpile leachate system is therefore required to manage the following water 
sources: 

 stormwater that falls on the CWS and becomes contaminated during excavation 
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 residual leachate in the waste material and contaminated groundwater that enters the 
capped waste stockpile excavation during the extraction of waste material and the 
underlying contaminated natural ground 

Figure 2 below provide an indication of the staged approach potentially required to the opening 
up of the capped waste stockpile to manage leachate generation.  The staging being in line with 
the stages identified within the leachate management options report.   

 

 

 

Figure 2 Capped Waste Stockpile Staging 

A 2.5 ML leachate buffer dam adjacent to the capped waste stockpile may be required to be 
designed and constructed.  This could be located at the current location of the ‘Ahead of 
schedule Anode Pile’, see Figure 3. 

A leachate sump would be required in the lowest point of the capped waste stockpile. This sump 
shall be utilised for leachate management. Leachate can then be pumped to the leachate buffer 
dam, trucked to the leachate pond at the containment cell site or trucked directly off-site for 
treatment at a treatment facility. 
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The sump will require to be sized based on containing an agreed duration of rainfall and 
contractor proposed extraction methods, i.e. trucking to leachate pond versus piping to leachate 
pond. 

 

Figure 3 Potential location for 2.5 ML Capped Waste Stockpile Leachate 
Buffer Dam 

4.2.6.2 Containment cell 
The designed leachate treatment system located at the containment cell, accounts for 

 Stormwater that falls within waste containing sub-cells in the containment cell and becomes 
contaminated during the placement of waste 

 Residual leachate generated from the containment cell following capping of the sub-cells 

The leachate system designed includes  

 Temporary in-cell storage (during storm events) 

 1 ML Leachate Buffer Dam adjacent to the containment cell. 

4.2.6.3 Leachate management plans 
Management plans required under the contract to manage leachate during and after rainfall 
events must consider: 

 Compliance with the relevant State legislations, regulations and approvals 

 Outline measures to minimise the potential for leachate migration from the capped waste 
stockpile 

 Outline measures to minimise potential leachate migration from storage dams 

 Detail a suitable monitoring program for characterising leachate quality 

 Detail contingency measures to lower leachate levels 

 Wet weather protocols to be implemented by Contractor to include (as a minimum): 

– Daily cover placement 
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– Sediment laden water run-off treatment 

– Cessation of waste removal/placement activities 

Mitigation measures that may be able to be incorporated to minimise the risk and consequences 
associated with the leachate management are summarised below 

 Construction of leachate barrier systems 

 Control of the leachate within the capped waste stockpile 

 Maintaining sufficient freeboard in leachate storage dams 

 Treatment of leachate extracted  

 Treatment of excess leachate 

 Diversion of stormwater into surface water capture systems 

 Implementation of contingency leachate management measures, where needed 

4.3 Waste materials including asbestos 

Work involving cut and fill of waste materials is assumed to contain ACM, and therefore will be 
conducted by a licensed asbestos removal contractor. 

A comprehensive asbestos management plan shall require to be developed for the works. The 
asbestos management plan is to be developed in accordance with the below Codes of Practice, 
which provide practical guidance on achieving the standards of health, safety and welfare 
required under the WHS Act and Regulation in relation to management of asbestos: 

 SafeWork NSW 2016. Code of Practice: How to manage and control asbestos in the 
workplace (approved under Clause 274 of the Work Health and Safety Act 2011 NSW). 

 SafeWork NSW 2016. Code of Practice: How to safely remove asbestos (approved under 
Clause 274 of the Work Health and Safety Act 2011 NSW). 

The asbestos management plan would include but is not limited to the following: 

 The identification, location, nature and extent of ACM at the site. 

 Legislative and guidance framework. 

 Management of asbestos at the site – signage, asbestos in soil management/removal 
methodologies, capping methodologies, air monitoring, clearance inspection. 

 Plant, tools and equipment. 

 PPE. 

 Decontamination of personnel, plant and equipment, including wetting down of truckloads 

 Waste disposal. 

 Procedures for emergencies, incidents involving ACM. 

 Unexpected finds protocol. 

 Consultation, information, training responsibilities to workers carrying out asbestos work. 

 Roles and responsibilities of workers. 

 Health surveillance requirements. 

 Air monitoring and removal procedures. 

 PPE requirements and usage (decontamination procedures). 

 ACM risk control measures. 



 

GHD | Report for Hydro Aluminium Kurri Kurri Pty Ltd - Containment Cell Detailed Design, 2218015 

 Timetable for managing risks of exposure. 

Other control measures for working with waste materials include: 

 Minimise the amount of exposed waste at any one time. 

 No stockpiling of excavated waste materials is allowed. 

 Exposed waste materials must be covered at the end of each working day or sooner if 
possible. 

Control air monitoring is to be conducted by an independent SafeWork NSW Licensed Asbestos 
Assessor. The contractor is to determine whether exposure monitoring is also required. Air 
monitoring should be carried out in accordance with the National Occupational Health and 
Safety Commission Guidance Note on the Membrane Filter Method of Estimating Airborne 
Asbestos Fibres, 2nd edition [NOHSC:3003 (2005)] and the results should be reported by a 
NATA accredited laboratory. 
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5. Project interfaces  
5.1 Introduction 

This section outlines the interfaces require to be considered around the site.  

5.2 Site access 

The site is accessed via Hart Road in Loxford, which is reached via the Hunter Expressway in 
the south-western edge of Hydro Land. The Hunter Expressway is a large freeway within the 
Lower Hunter Region that connects to the Pacific Motorway and Newcastle Link Road in the 
south and New England Highway in the north. 

No issues with access to the site for delivery of materials and construction materials are 
anticipated.  

All site access will be through the Hydro security gates at the main entrance using the main 
weighbridge. 

 

Figure 4 View of Hydro site access gates 

5.3 Demolition works 

The demolition works will be partially completed prior to the commencement of the containment 
cell to ensure that all material to be placed within the containment cell is clearly stockpiled. 
Some existing sheds may be retained to protect these stockpiles and this will be subject to 
finalising details with the demolition contractor. If the demolition contractor remains on site 
during part of the cell works the following will require to be considered. 

 Compound locations – an additional compound location will be required for the containment 
cell contractor if the demolition contractor remains on site. Indicative compound locations 
are shown in the construction staging sketches within Appendix A. 

 Access across the haul road – this will essentially cut the site in two and we would propose 
that this be fenced off and a formal crossing point controlled by the containment cell 
contractor to ensure the safe operation of trucks through the site. 

 Stockpile locations – locations will require to be secured where demolition contractor has 
completed works.  



 

GHD | Report for Hydro Aluminium Kurri Kurri Pty Ltd - Containment Cell Detailed Design, 2218015 

 SPL movements as well as planned activities by the Developer will need to be considered. 

5.4 Hydro switchyard 

The Hydro switchyard to the north of the site, is understood to remain operational during the 
duration of the works. Access to this will require crossing the site (including the temporary haul 
road).  

The location of the switchyard limits the availability to access the containment cell from the north 
of the pot rooms. 

Ausgrid access to the site must be retained during the works and arrangements must be agreed 
to maintain this, including access to the easement for feeder 96 W which crosses the main 
access road to the containment cell and connects into the western end of the switchyard. 

 

 

 

Figure 5 Hydro switchyard and transformer yard to north of site 

5.5 Adjacent development work 

Development work is anticipated to be undertaken after the completion of the containment cell 
works and therefore have not been considered further at this stage, it should be noted that this 
may work in parallel and co-ordination may be required. 
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6. Construction facilities 
6.1 Introduction 

This section is to provide an indication of where the contractor would set up and likely 
constraints around working hours, programme etc. This is to feed into Section 7 on traffic 
movements. 

6.2 Construction compound 

A construction compound will be required by the containment cell contractor to allow for the 
following (however two may be required one at the capped waste stockpile and one at the 
containment cell): 

 Contractor facilities 

 Contractor parking 

 Storage and delivery of materials 

These can either be a single area preferably at the entrance to the site, however to reduce the 
requirement for double handling a material storage area could be nominated adjacent to the 
containment cell for the delivery of materials specific to the containment cell. 

6.3 Compound services 

Services required to be supplied to the construction compound will include: 

 Water supply 

 Sewerage 

 Comms 

 Power 

The availability of these will require to be confirmed by Hydro for the nominated compound. 
Where these are not available, the contractor will require to provide their own temporary 
supplies. 
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7. Traffic movements 
7.1 Introduction 

This section outlines an estimate of the earthworks traffic movements around the site for each 
stage based on a number of assumptions outlined below. 

7.2 Key assumptions 

 Truck Capacity – 40 tonnes capacity (Figure 6) 

 Truck Width – 3.43 m 

 

Figure 6 Typical Earthworks Vehicle  

 Hours of Operation to be as per Cessnock Council’s approval for Stage 1 – 7 am to 6 pm 
(Monday to Friday), 7am to 1 pm (Saturday). No work on Sundays or Public Holidays 
unless agreed to by the Statutory Approval Authority. 

 Two way operation on all roads and turnaround areas. 

7.3 Summary of truck movements 

The construction staging plans summarises the calculations for the movement of trucks around 
the site. This includes the assumptions around time to fill. Table 8 outlines the stages where 
movements have been estimated. The stages which have not been estimated will all include 
construction vehicles including trucks, graders and excavators.  
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Table 8 Heavy Vehicle Movements 

Construction 
Stage 

Stage Description No. of 
Heavy 
Vehicle 
Movements 
estimated 

Stage 1 Construct containment cell access road, temporary 
construction haul roads to proposed stockpile areas, erosion, 
and sediment control measures. 

No 

Stage 2 Relocate stockpiles within containment cell site to 
nominated stockpile area 

Yes 

Stage 3 Excavation and stockpiling of containment cell site to 
design level subgrade 

Yes 

Stage 4 Construction of containment cell liner to allow placement of 
material 

No 

Stage 5 Placement of demolition and external stockpiles within 
containment cell 

Yes 

Stage 6 Removal and stockpiling of capped waste stockpile 
capping material 

Yes 

Stage 7 Placement of capped waste stockpile within containment 
cell 

Yes 

Stage 8 Placement of relocated stockpiles from containment cell 
site 

Yes 

Stage 9 Placement of final cap for containment cell Yes 

Stage 10 Removal of haul roads and finalising of access road 
(surfacing) 

No 

 

Table 9 summarises the estimates of movements around the site for each stage.  

Table 9 Summary of Truck Movements and Durations 

Construction 
Stage 

Total No. of 
Truck 

Movements  
(one way) 

Estimated Duration to move material 

4 trucks 6 trucks 

2 1,519 5 weeks 3 weeks 
3 2,824 10 weeks 7 weeks 
5 4,078 20 weeks 13 weeks 
6 1,920 6 weeks 4 weeks 
7 8,170 30 weeks 20 weeks 
8 315 1 week 1 week 
9 1,920 6 weeks 4 weeks 

TOTAL 20,746 78 weeks 
(18 months) 

52 weeks 
(12 months) 
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Please note that this only includes estimates for moving of earthworks and does not include the 
time for elements particularly around the construction and testing of the liner, approvals and 
final capping system for the cell. 
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8. Materials 
8.1 Introduction 

This section summarises the materials required for the construction of the containment cell and 
identifies if any materials within the site would be suitable for use for this purpose. It also 
summarises if not able to be recycled where in the cell the different material should be placed. 

8.2 Construction Materials 

Table 10 below summarises the materials nominated for use within the design and identifies if 
potentially they could be sourced from site won material. This would be subject to further testing 
to confirm suitability and to identify the volumes required and available for the works.  

Table 10 Site Won Material Re-use 

Description Potential for 
site won 
material 

Potential Source 

Sediment Detention Basin 

D50 100 mm Rip Rap Yes Crushed 
Demolition Material 

Select Fill Yes Crushed 
Demolition Material 

Leachate Buffer Storage Dam 

Clay Rich Fill Yes Capped Waste 
Stockpile Capping 

Protection Geotextile No  

2 mm HDPE Textured Geomembrane No  

Select Fill Yes Crushed 
Demolition Material 

Containment Cell Base and Sidewall Liner 

Groundwater Drainage Geocomposite No  

Sand Drainage Layer No  

Geosynthetic Clay Liner No  

2 mm HDPE Geomembrane No  

Protection Geotextile No  

Drainage Aggregate Yes Crushed 
Demolition Material 

Separation Geotextile No  

Perimeter Bund 

Select Fill Yes Crushed 
Demolition Material 
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Description Potential for 
site won 
material 

Potential Source 

Geogrid Geotextile Composite No  

Geosynthetic Clay Liner No  

Containment Cell Cap 

Geosynthetic Clay Liner No  

Seal Bearing Layer Yes Capped Waste 
Stockpile Capping 
and Clay material 
below Capped 
Waste Stockpile 

LLDPE Geomembrane No  

Protective Geotextile No  

Drainage Aggregate Yes Crushed 
Demolition Material 

Separation Geotextile No  

Subsoil Layer Yes Excavated Material 
from Containment 
Cell site. 

Revegetation and Topsoil Layer Yes Excavated material 
from site – 
containment cell 
site or nominated 
location 

Culvert Crossing 

Embankment Fill  Yes Crushed 
demolition material 

D20 300 mm Rip Rap Yes Crushed 
demolition material 

Separation Geotextile No  

Containment Cell Access Road 

Gravel Wearing Course No  

Base Course – DGB20 Yes Crushed 
demolition material 

Select Fill Material Yes Crushed 
demolition material 

Temporary Haul Roads 

Road Base – DGB20 Yes Crushed 
demolition material 
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9. Constructability assessment 
Appendix B outlines the risk register created to manage the constructability risks discussed as 
part of this report and within the design meetings on the project. 
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Appendices 
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Appendix A – Constructability Sketches  
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Constructability Assessment Issue Register

Project name: Created by:

Project number: Date created:

Region: Revised by:

Project review stage: Date revised:

Legend No action
Review Stage: Grey cells indicate the Review Stage applicable to each checklist item. Action
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Project issue Relevant  document 
reference

Improvement action or 
alternative suggestion

(include estimated saving for Extreme priority 
items)

Responsible party Timetable

C
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? 
(Y

/N
)

Comment

1.00 CONSTRUCTION SEQUENCING
Site Access

1.01 Temporary Access Required Action Construction access into site to be clearly defined Constructino Staging 
Sketches

HAKK to clearly define site areas of responsibilty 
within site.  I.e what areas are contractor 
responsible for

HAKK Prior to 
construction

Y Open

1.02 Permananet Access Action Permanent access into and around site to be 
clearly defined. 

Detailed Design Drawings Access road to containment cell to be defined.  
Design vehicles to be confirmed.  Access roads 
shown on detailed design plans

Detailed Design N Closed

Overall Staging
1.03 Access Construction Action Timelines of demolition contractor and 

containment cell contractor to be defined.  
Boundaries with areas of responsibility to be 
defined

Not Applicable HAKK to confirm programme overlap between 
demolition contractor and containment cell 
contractro

HAKK Prior to 
construction

Y Open

1.04 Demoition Areas Action Demoltion areas to be confirmed - dependent on 
developer requirements

Construction Staging 
Sketches

HAKK to confirm status of Pot Rooms 2 and 3 - 
retained or not retained.  Top 250m of Pot Rooms 
1 and 2 retained.  Haul roads updated to reflect

Detailed Design N Closed

CAPPED WASTE STOCKPILE
1.06 Transfer to Containment Cell Action Material from site may not be suitable for reuse 

(clay, concrete, refactory)
Constructability Report Testing will not be able to be tested until during 

construction.  Flexibility in design to 
accommodate unsuitability of material.  GHD 
have identified material that coulc potentially be 
used.  Testing require to confrim if it meet spec 
outlined within techncial spec

CONTRACTOR Detailed Desgin Y Open

1.07 Capped Wast Stockpile - Opening Up Action Opening up of capped waste stockpile Construction Staging 
Sketches

Area required for storage of topsoil and cap 
material.  HAKK to nominate area suitable for 
storage of materials.  GHD have nominated 
potential locations and  shown size of stockpiles

HAKK Construction Y Open

1.08 Overland Flow Action Dealing with overland flow - diversion Detailed Design Drawings Diversion drains to be constructed around 
containment cell.  GHD to provide design to 
demonstrate .  Included within detailed design 

Detailed Design Y Closed

1.09 Excavation Action Direction to commence excavation Construction Staging 
Sketches

Construction from west to east.  Minimising 
opening up of exposed matrial.  This will form 
part of the contractors Construction Management 
Plan

CONTRACTOR Construction N Open

1.10 Post excavation treatment Action Treatment of capped waste stockpile post 
excavation

Construction Staging 
Sketches

Final solution and treatment of capped waste 
stockpile to be confirmed.  For assessment we 
have assumed that the cap and top soil replaced 
onto site

HAKK Detailed Design Y Open

1.11 Waste volumes Action Uncertainty in waste volumes Detailed Design Drawings Additional capacity required within containment 
cell.  GHD to ensure design flexible to 
accommodate potential for additional material.  
Flexibility withn design to accommodate this

Detailed Design N Closed

1.12 Plant laydown Action Laydown areas for plant to be confirmed Construction Staging 
Sketches

Turning facilities for trucks - proposed capacity 
for 2 trucks at a time.   Detailed design to 
demonstrate adequate area for stormage of 
vehicles.  L

Detailed Design N Closed

CONTAINMENT CELL
1.05 Storage Areas Action Temporary storage of materials to be defined.  

Access arrangements to material.
Construction Staging 
Sketches

HAKK to nominate storage areas within site for 
contractor.  GHD to confirm volume and area 
requirements

HAKK Prior to 
construction

Y Open

Vehicular access into containment cell Action Access into cell for excavation Detailed Design Drawings Vehicle tracking to be undertaken to confirm 
access into and out of containment cell via ramp.  
Maximu ramp grade to be confirmed.  Ramps 
designed as part of works

Detailed Design Y Closed

Temprary storage of excavated material Action Removal of excavated mateiral.  Laydown 
locations to be confirmed

Construction Staging 
Sketches

Laydown areas to be confirmed.  GHD to confirm 
volumes and areas required.  HAKK to confirm 
availabilty of areas within site.  Stockpile ares 
nominated in constructability sketches

HAKK Construction Y Open

Leachate generation Action Preventing excavated material from generating 
leachate.  

Detailed Design Drawings Contractor to stage works to ensure leachate 
generation minimised

CONTRACTOR Construction Y Open

Vehcile access points Action Same access egress points or different.  Impact 
on filling operations to be considered.  Poor 
access to cells will slow the rate at which the cells 
can be constructed and also filled during 
operation.

Not Applicable Contractor to stage works to ensure works can be 
undertaken within nominated programme

CONTRACTOR Construction Y Open

Containment Cell Flooding Action Flooding of the containment cell could cause 
traffic issues and increase the potential for 
leackage

Detailed Design Drawings Temporary bunds to be  designed by contractor 
to prevent overland flow entering containment cell

Prior to 
construction

Y Closed

Perimiter Bunds Action Sequencing of perimiter bunds to retain access 
during construction.  Constructed in advance of 
excavation to prevent stormwater innundation of 
excavation

Construction Staging 
Sketches

Contractor to consider in construction 
methodology

CONTRACTOR Prior to 
construction

Y Open

Action Waste may not fill as predicted, it may slip and 
flatten along the base of the cell.  

Not Applicable Contractor to develop methodology to 
accommodate this

CONTRACTOR Prior to 
construction

Y Open

Final Cap Action Source of materials for final cap Detailed Design 
Specification

GHD to confirm material spec and volumes 
required for cap. Provided in specs

Detailed Design N Closed

SERVICES AND UTILITIES
Temporary Serivces Action Temporary Services required for development of 

containment cell
Not Applicable CONTRACTOR to confirm what temporary 

services will be required to be provided
CONTRACTOR Detailed Design Y Open

Permanent Services Action Permanent services required for containment cel Detailed Design Drawings GHD to confirm what permanent services will be 
required to be provided. Detailed Design plans

Detailed Design Y Closed

Future Services Action Future Services required for containment cell (for 
future development)

Not Applicable HAKK to confirm what future services will be 
required for development sites

HAKK Detailed Design Y Open

Existing Services to be retained Action Services to be protected - how do these impact 
proposed work staging

Not Applicable GHD to idetify existing services impacted by 
works and confirm with HAKK strategy for 
protection/removal. Shown in detailed design 
plans

Detailed Design N Closed

Existing Services Action Existing services may not be suitable for work Not Applicable HAKK to confirm capacity of existing services and 
suitability for re-use.  

HAKK Detailed Design Y Open

Existing Services to to be removed Action Services to be removed - dug out and removed or 
left in place.

Detailed Design Drawings GHD to identify existing services within works 
impacted by works and will require removal.   
Shown in detailed design plans

Detailed Design N Closed

ROADS AND GENERAL CIVIL WORKS
Haulage routes Action Access from site compound to capped cell waste 

and containment cell
Construction Staging 
Sketches

HAKK to confirm route between capped waste 
stockpile and containment cell.

HAKK Prior to 
Construction

Y Open

Temporary Roads Action Routes from existing materials to containment 
cell

Construction Staging 
Sketches

HAKK to confirm routes between existing 
materials and containment cell

HAKK Prior to 
Construction

Y Open

Development Proposals - Alternaitve Roads Action Alternative route dependent on development 
proposal

Construction Staging 
Sketches

HAKK to advise HAKK Prior to 
Construction

Y Open

Haulage Road Widths Action Width of temporary roads.  Two way or single 
with passing places and traffic controllers

Construction Staging 
Sketches

HAKK to advise on width available HAKK Prior to 
Construction

Y Open

Material sources Action Material sources for permanent roads Detailed Design Drawings GHD to confrim volumes required for road base - 
permanent roads.  HAKK to confirm volumes 
available for re-use

HAKK Detailed Design Y Open

Creek Crossing Action Construction across creek - permanent or 
temporary

Detailed Design Drawings Status of creek crossing to be confirmed by 
HAKK - Permanent or Temporary.  If Permanent 
then future requirements to be confirmed.  

HAKK Detailed Design Y Open

Existing Roads to be removed Action Staging for removal.  How will this impact on 
proposed works.  Timing for removal.

Detailed Design Drawings. 
Construction Staging 
sketches

GHD to identify existing roads to be removed and 
confrim with HAKK impact on future and current 
operations.   No existing roads to be removed 
within limit of works.

HAKK Detailed Design Y Open

STORMWATER AND LEACHATE MANAGEMENT
Erosion and Sediment Control Action location of sediment basin and impact on 

construction.  
Detrailed Design Drawings Sediment basins to be co-ordinated with storage 

areas to ensure adequate space.  Indicative 
stockpile areas relocated to accommodate basins 
and prevent co-ordination issues

Detailed Design N Closed

Gas Disposal Action Potential for gas build up during construction 
works.  When will gas system be installed

Detrailed Design Drawings Sequencing to be considered Detailed Design Y Open

PROJECT INTERFACES
Containment Cell Contractor - HAKK Action Any interfaces between HAKK operations and 

containment cell contractor to access site
Construction Staging 
Sketces

HAKK to confirm interfaces and provide input into 
GHD detailed design as required.

HAKK Detailed Design Y Open

Containment Cell Contractor - Demolition Contractor Action Definition of areas of responsibity between 
containment cell contractor and demolition 
contractor.  Timing between two 

Construction Staging 
Sketces

HAKK to confirm timing of works and confirm 
defined areas between both parties (if applicable)

HAKK Prior to 
Construction

Y Open

Ausgrid Staff - Containment Cell Contractor Action Ausgrid access to substation during containment 
cell construction

Construction Staging 
Sketces

HAKK to confirm current access arrangements 
for Ausgrid.  

HAKK Prior to 
Construction

Y Open

Containment Cell Contractor and Adjacent Development Work Action Any interface considerations between 
containment cell and future development works

Not applicable HAKK to confirm programming of development 
work and containment cell construction.

HAKK Detailed Design Y Open

CONSTRUCTION FACILITIES
Location of Construction Compound within site Action location of construction compound to be defined.  

To ensure adequate space for site sheds, 
parking, material laydowns

Construction Staging 
sketches

HAKK to confirm proposed location of 
construction compound.  Indicatively shown on 
plans

HAKK Prior to 
construction

Y Open

Access routes Action Access routes from construction compound to 
sites.  

Construction Staging 
sketches

HAKK to confirm access routes from construction 
compound to site (if necessary).  GHD have 
shown nominally for discussion

HAKK Prior to 
construction

Y Open

Laydown Areas Action Contractor laydown areas to be defined and 
confirmed.  

Construction Staging 
sketches

HAKK to confirm laydown areas nominated for 
contractor. GHD have shown nominally for 
discussuon

HAKK Prior to 
construction

Y Open

Temporary Services - Water, Sewer, Power, Comms Action Confirm availabilty of services for contractor.  
What services will be made available and what 
will he need to provide

Constructability Report HAKK to confirm availability of services for 
contractor and location of services.  GHD have 
confirmed what services required.

HAKK Prior to 
construction

Y Open

Programme to undertake works Action How long will work take and will this interfere with 
any future development work

Constructability Report HAKK to confirm desirable project timelines.  
GHD to confirm truck numbers required to meet 
timelines.  GHD have provided estimated 
timelines based on using 4 or 6 trucks at once.

HAKK Detailed Design Y Open
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1. Introduction 

The aim of this Safety in Design Report is to identify potential occupational health and safety 
hazards associated with the project or design element described in this report as a workplace 
during its construction, operational life and maintenance, and to identify the mitigation measures 
that can be put in place through the preparation of the design, documentation and (where 
applicable) operational and maintenance procedures to effectively manage the risks.  

The Safety in Design process is intended to maximise the likelihood of project safety objectives 
being achieved and to document the Safety in Design work undertaken and record associated 
outcomes. 

It should be noted that Safety in Design is an ongoing process which will require to be 
revisited if any fundamental changes to the design are required (e.g. for EPA approval).  
This report being a live document should be revisited and reassessed as required. 

2. Project description 

Hydro Aluminium Kurri Kurri Pty Ltd (Hydro) maintains the former Hydro Aluminium Kurri Kurri 
Aluminium Smelter (HAKK), which is located on Hart Road, Loxford, NSW. The site operated as 
an aluminium smelter and formally shut down in May 2014. GHD was engaged by Hydro to 
undertake the detailed design of the proposed Containment Cell for the HAKK Demolition and 
Remediation Project. 

For a complete description of the project, refer to the “Design Report”. 

3. Functional requirements 

The safety objectives relevant to the design phase include: 

 To identify hazards and assess the risks that might be realised in the investigation, 
construction, operation and maintenance phases of the project life cycle, and associated 
mitigation measures through the design process, preferably by designing them out 
(elimination). 

 To communicate to Hydro any risks that have not been eliminated in the design and need 
to be managed during the investigation, construction, operation and maintenance phases. 

The stakeholders potentially affected by the project are: 

 Hydro Aluminium Kurri Kurri Pty Ltd  

 Head contractor 

 Sub-contractors 

 Other sub-consultants 

 Maintenance contractors 

 Future developers 

 Public 

The Containment Cell is a key element of the project as it is to be used for long-term storage of 
varied wastes. They need to fulfil a number of requirements that have been developed 
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specifically for the project, including minimising rainwater and surface water from entering the 
cells during filling operations, closure or post closure, and minimising cell aftercare and post 
closure maintenance requirements. 

The Containment Cell has been designed to prevent the impact on the surrounding by: 

 Minimising the clearing of existing vegetation 

 Putting in place management structures to minimise contamination of adjacent lands and 
water bodies and underlying aquifers 

 Surrounding the containment cell with perimeter bunding to minimise ingress of floodwaters 

 Optimising the cap design to keep a low visual impact and vegetating with flora to minimise 
maintenance and provide additional screening.  

 The cell has been designed to allow progressive capping and closure as well as 
environmental monitoring and maintenance.  

Table 1: Summary of key parameters 

Key Design Parameter Containment cell 

Design life 
Operation – 2 yrs 
Post closure – 98 yrs 
Total – 100 years 

Number of stages 4 

Capacity requirement ~345,000 m3  

Total excavation ~100,000 m3 

Location of storage capacity Predominately above ground storage 

Intermediate waste batter slopes 1 in 2 

Internal batter slopes 1 in 4 

External batter slopes 
1 in 4 (maximum slope) 
1 in 20 (minimum slope to crest) 

Nominal cell depth 
(below ground level) 

Bottom of Waste 
Design Subgrade ~5 m 

Nominal cap height 
(above ground level) 

Top of waste ~ 13 m 
Top of cap ~ 15 m 

Access Via lined access ramp incorporated into 
design. 1 in 10 (maximum slope) 

Leachate extraction 
Leachate extraction by pump from two sumps 
located in the east of the containment for 
treatment off site 

Gas collection system Passive collection and venting system 

Density of in-place materials 1.6 t/m3 (typical) 

4. Specific safety in design aims 

The specific aims of this Safety in Design report are to: 

 Identify hazards and assess the associated risks 

 Identify control measures already in place 
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 Establish future control measures and ownership of risks and actions 

 Assess the current and future risk levels 

 

5. Process for identification of risks 

Identification of occupational health and safety risks for the project described in this report has 
been carried out through an internal GHD Safety in Design Workshop undertaken through the 
design process. A number of hazards were identified through discussion between workshop 
participants. The associated risks and mitigation arrangements were added to the Safety in 
Design Register in Appendix A, assessed and evaluated during the workshop or marked for 
further action. 

Hazards identified in the workshop are added to the risk register that describes the risk, looks at 
cause and consequence to give an initial risk rating ranging from “negligible” to “extreme” as per 
the project risk criteria demonstrated in Appendix A. Mitigation measures to eliminate, reduce, 
transfer or modify risks are then applied and the risk re-evaluated.  

The following assumptions were made during the Safety in Design process: 

 This Safety in Design risk assessment was completed based on current industry good 
practice and knowledge. 

 A competent contractor will carry out the works and in turn employ competent sub-
contractors to carry out the works 

 The Contractor will review and update/incorporate any new risks in the contract risk register 
as required. 

 The Contractor will communicate to the appropriate Consultant and the client when/if they 
need any amendments to the design relating to improved safety.  

 This report considers reasonably foreseeable risks pertinent to the construction and use of 
the site. The risks have ideally been designed out (eliminated), however where this has not 
been possible, risks need to be controlled to a level, as low as reasonably practicable. 

 GHD has only identified reasonably foreseeable risks at this stage of the design at this site 
and its immediate vicinity.  

The achievement of project health and safety objectives is dependent upon: 

 Consultant, Client and Stakeholder commitment to the safety management process. 

 Communication of this report, risk rating and Safety in Design Register to those parties with 
nominated actions. 

 Incorporation of recommended actions by nominated parties. 
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