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1 SCOPE AND GENERAL PROVISIONS 

1.1 Introduction 

This Technical Specification sets out the requirements for construction of the Stage 4 PAF Pad Civil 
Works at the MMG Dugald River Mine (DRM), located approximately 65 km northwest of Cloncurry, 
Queensland. As part of its mining operations, DRM manages Potentially Acid Forming (PAF) and Non-
Acid Forming (NAF) waste rock materials, which are stored within designated Waste Rock Dumps 
(WRD) and dedicated PAF and NAF Waste Rock Pads. The need for additional waste storage 
capacity has led to the planned expansion of the PAF Pads, forming the Stage 3 and Stage 4 PAF 
Pad developments. 

The works described in this Specification shall involve construction of the Stage 4 PAF Pad, Stage 4 
Perimeter drainage channel and modification of existing perimeter drainage channels. Construction 
works will involve but not be limited to the following: 

 Bulk excavation of the Borrow Areas, south of the NAF WRD. The excavated materials are 
to be used as the primary Type 2 Capping material source for the Stage 4 PAF Pad and 
Perimeter drain construction. 

 Removing unsuitable materials, undertaking foundation preparation works and raising the 
natural and PAF surface level by using all-in NAF/PAF and Crushed NAF Rockfill to place a 
500 mm thick Type 2 Capping layer.  

 Shaping and profiling perimeter drains to place Type 2 Capping materials, Geotextile and 
select NAF Rock Armour.  

 Pulling back of existing PAF stockpiled materials in isolated areas to tie-into the existing 
Type 2 Capping materials.  

This Technical Specification comprises all civil works required to complete the above, hereafter 
referred to as “the Works”. 

1.2 Geotechnical Investigation 

Geotechnical investigations and laboratory testing for the DRM Stage 4 PAF Pad Expansion are 
documented in ATCW letter report 240261.02-L01 [1], included as Appendix A to this technical 
specification. This letter report contains factual information pertaining to the geotechnical logs of test 
pits conducted in the proposed Type 2 capping material (which are proposed to be used as low 
permeability earth fill) borrow area, as well as the results of laboratory testing for physical properties of 
materials sampled from the field work.    

1.3 Scope 

Construction of the DRM Stage 4 PAF Pad Expansion [2] shall be in accordance with this 
Specification and the Drawings. Construction of the Stage 4 PAF Pad shall comprise the following 
Works: 

General: 
1. Mobilisation of all necessary plant and materials. 

2. Setting out of the Works and initial site preparation. 

3. Clearing, grubbing and stripping of topsoil to a nominal depth of 0.2 m within the footprint of 
the Type A Foundation over Natural Surfaces. 

4. Borrow Area Development and Management. 

Foundation Preparation and Excavation: 
1. Type A - Natural Surface Foundation Preparation at the contact areas between PAF Pad fill 

and stripped natural ground.  
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2. Type B - Existing Surface Foundation Preparation at the contact areas between the PAF 
Pad fill and the existing PAF Pad / drains. Preparation shall consist of the excavation of all 
existing loose or wet soil and rockfill to the design lines and levels. 

PAF Pad 1 Encapsulation, Stage 4 PAF Pad and Perimeter Drains Construction: 
1. Placement, compaction and testing of Type 2 Caping materials (placed in two layers of 

250 mm thickness) on PAF Pad and within PAF perimeter drains. To be won from borrow 
area and/or temporary stockpiles. 

2. Placement and compaction of NAF/PAF Rockfill on prepared and approved foundations. To 
be sourced from PAF and NAF WRD at the directions of the Superintendent.  

3. Placement and compaction of 300 mm thick Crushed NAF Rockfill over the compacted and 
approved NAF/PAF Rockfill layers. NAF Rockfill required to be crushed to produce 
maximum particle size of 50 mm.  

4. Placement of Bidim A64 Geotextile underlay and NAF Rock Armour (erosion protection) 
rockfill within the PAF Perimeter drains in selected areas requiring additional erosion 
protection. 

Demobilisation: 
1. Demobilisation of all plant and materials. 

1.4 Construction Drawings 

This Specification shall be read together with the Construction Drawings listed in Table 1.1. 

Any conflicts discovered by the Contractor, between the Specification and the Drawings, must be 
brought to the attention of the Superintendent and Design Engineer immediately. Work shall be carried 
out only in accordance with “Issued for Construction” (IFC) Drawings by the Superintendent. No other 
drawing shall be used unless the Superintendent directs in writing that it shall also constitute a 
construction drawing. 

TABLE 1.1: LIST OF DRAWINGS 

Drawing No. Title 

240261.04-000 Drawing List & Locality Plan 

240261.04-001 Existing Conditions 

240261.04-002 General Layout Plan 

240261.04-003 Foundation Preparation Plan 

240261.04-004 Stage 4 PAF Pad & Pad 1 Encapsulation – Sections (Sheet 1 of 2) 

240261.04-005 Stage 4 PAF Pad & Pad 1 Encapsulation – Sections (Sheet 2 of 2) 

240261.04-006 Stage 4 PAF Perimeter Drain – Plan & Long Section (Sheet 1 of 2) 

240261.04-007 Stage 4 PAF Perimeter Drain – Plan & Long Section (Sheet 2 of 2) 

240261.04-008 Stage 4 PAF Perimeter Drain – Sections (Sheet 1 of 2) 

240261.04-009 Stage 4 PAF Perimeter Drain – Sections (Sheet 2 of 2) 

240261.04-010 Borrow Location Plan 

1.5 Civil Quantities 

Estimated quantities for construction of the Stage 4 PAF Pad expansion and associated works 
described in this Specification are included in the Schedule of Quantities provide in Appendix B. 
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1.6 Definitions of Parties and Personnel Roles 

1.6.1 Principal 

The Principal is the entity who will own the facilities to be constructed and who is responsible for the 
property on which it is to be constructed. MMG Dugald River is the Principal.  

1.6.2 Superintendent 

The person(s) of an organisation who will be directly responsible for managing the Works on behalf of 
the Principal. The Superintendent is the Principal’s Representative. 

1.6.3 Design Engineer 

The Design Engineer shall be a representative of the design team (ATCW). The Design Engineer will 
provide guidance to the Superintendent, Principal and/or Contractor to clarify technical issues that 
may arise with the Drawings or Specification during construction. 

1.6.4 Contractor 

The entity responsible for the construction of the Works in accordance with the Drawings and 
Specification, as far as practical, to meet the design intent to the approval of the Superintendent and 
the Principal. 

1.7 Quality Plan 

1.7.1 Overview 

The Quality Plan shall outline the Contractor’s proposals for quality management for the duration of 
the Contract. A copy of the Quality Plan shall be retained in the Contractor’s site office and shall be 
available for inspection by the Superintendent. 

Components of the Quality Plan shall comprise: 

1. An Inspection and Testing Plan (ITP).  

2. A system for Request for Information (RFI). 

3. A system for recording Non-Conformance (Non-Conformance Reports, NCR’s) with the 
Specifications for material compliance testing, and other conformance activities. 

1.7.2 Inspection and Testing Plan (ITP) 

The Contractor shall prepare an Inspection and Testing Plan (ITP) for each element of the Works. The 
ITP’s shall be updated as required during the Works for each work activity. The ITP’s shall cover all 
material supply, construction, installation, testing and commissioning, as required, for each element of 
the Works, and shall include: 

1. A description of the work element. 

2. Details of equipment to be used for the work element. 

3. Records of tests performed, as required. 

4. Identification and verification of the tests performed in relation to acceptance criteria. 

5. Hold points required to be inspected by the Superintendent. 

The ITP’s shall be provided to the Superintendent for review prior to the commencement of any works 
for review and approval. 

A copy of the ITP’s shall be retained in the Contractor’s site office. 
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1.7.3 Request for Information (RFI) 

Where the Contractor wishes to clarify any issue with the Works or to suggest changes to the Works 
as presented in the Specification or on the Drawings, the request shall be made on an RFI. The RFI’s 
shall be numbered sequentially and submitted to the Superintendent. The Superintendent will consider 
the request and respond in writing to the Contractor. Where necessary, the Superintendent may 
consult with the Design Engineer on RFI’s relating to technical or design queries for direction on the 
RFI response to the Contractor. 

The Contractor shall only accept instructions relating to the Works, which are issued by the 
Superintendent in writing. Instructions from the Superintendent may also come in the form of a Site 
Instruction (SI). 

Any direction or clarification sought by the Contractor shall be made in writing using an RFI. The 
Superintendent may provide verbal clarification, but such verbal clarification shall be followed-up in 
writing by the Contractor via an RFI and the Superintendent will respond within 7 days of receiving the 
RFI. 

1.7.4 Non-Conformance Report (NCR) 

A non-conformance of any part of the works may be identified by any relevant party (Superintendent, 
Design Engineer or Site Engineer, or the Contractor themselves), and be brought to the attention of 
the Contractor. In the event of any non-conformance with any part of the Specification, the Drawings 
or the Contractor’s Quality Plan, the Contractor shall promptly advise the Superintendent, and prepare 
an NCR. 

The Contractor shall prepare an NCR that states the area and nature of the non-compliance and what 
rectification works are proposed. In the absence of an NCR from the Contractor, the Superintendent 
shall have the right to issue an NCR to the Contractor and the Contractor shall present the rectification 
works that are proposed (if any). 

1.8 Housekeeping 

The Contractor shall keep the work site tidy. As a minimum, the Contractor shall: 

 Keep site offices tidy at all times and make provision for regular cleaning of the floors and 
fixtures, 

 Keep the Works site clean and collect all wrapping and packaging from any materials 
delivered to site and dispose of in the designated waste area, or as directed by the 
Superintendent. Wrapping and packaging shall not be allowed to blow around the site, 

 Regularly grade and maintain access tracks around the site, and 

 Maintain material stockpiles. 

1.9 Survey and Setout 

1.9.1 Set-Out of the Works 

MMG will provide reference benchmarks and coordinate points in the vicinity of the site and the 
Contractor shall establish all centrelines, offsets, locations and levels necessary to complete the 
Works in accordance with this Specification and the Drawings.  

The coordinate system used in this Contract shall be MGA (Map Grid of Australia), with all levels 
relating to AHD (Australian Height Datum). 

Measuring off the Drawings shall not constitute a method of set out for any part of the works. 

Electronic files of the designs will be provided on request to assist with set-out. The Contractor shall 
check the electronic files provided to ensure alignment with the details provided in the Drawings. Any 
discrepancies shall be brought to the attention of the Superintendent and the Design Engineer for 
clarification. 
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The Contractor shall employ a suitably qualified surveyor for this work and shall be completely 
responsible for setting out the work in accordance with the Drawings. Data on any temporary 
benchmarks or setting out points installed by the Contractor shall be made available to the 
Superintendent on request to facilitate checking of the Works.  

On completion of setting out of each Section of the Works, the Contractor shall notify the 
Superintendent and shall obtain approval before proceeding with the next section of the Works.  

Existing surface levels shown on the Drawings have been obtained from previous surveys and may 
vary from actual surface levels on site. Whilst all survey information is given in good faith, the 
Contractor shall ascertain the accuracy of such data. 

The Contractor shall undertake a detailed survey of the Works prior to commencing any works. The 
Contractor shall promptly forward the survey to the Superintendent. Failure on the part of the 
Contractor to conduct the detailed survey will result in the survey used for design purposes being used 
as the base survey for the calculation of as-constructed volumes.  

1.9.2 Required Survey 

The Contractor shall be responsible for the submission of interim and ongoing survey of critical items 
of the works to the Superintendent and Site Engineer necessary for the verification and approval of 
placed and compacted layer thicknesses. The Superintendent and/or Site Engineer reserves the right 
to suspend the Works until suitable survey of the layer is provided and verified as conforming to the 
requirements of this Specification. 

The Contractor shall also routinely provide the Principal / Superintendent with sufficient survey 
information to certify quantities claimed for payment purposes. 

In addition to the ongoing surveys, the Contractor shall carry out As-Constructed surveys of all items in 
accordance with Clause 1.9.3. 

1.9.3 As-Constructed Survey Requirements 

The Contractor shall carry out construction surveys of all principal items for production of As-
Constructed 3D CADD models of the Works. Submission of suitable quality As-Constructed 3D 
models shall be included in and alongside the As-Constructed Red-Line drawings in submission to the 
Principal and Design Engineer at completion of The Works.  

At a minimum, as-constructed surveys shall be conducted for the following: 

1. Completion of stripped and prepared foundations of the Works, 

2. Completion of the NAF/PAF Rockfill placement, 

3. Completion of 300 mm crushed NAF Rockfill placement, 

4. Completion of Type 2 capping layer placement, 

5. Completion of the PAF Perimeter Drainage installation and modification, 

6. Placement of Rock Armour within Perimeter Drainage channel, 

7. Borrow areas and stockpile areas following completion of the Works, and 

8. Completed facility construction. 

The Contractor shall promptly provide the as-constructed surveys in the following formats: 

 Electronic format in AutoCAD .dxf, containing 3D polylines of all break lines, and 3D faces of 
all surfaces. Break lines shall be provided at all changes in slope/grade and at the 
termination of works.  

 .pdf formats (at a suitable scale) to the Superintendent, as requested. 

Where the Contractor believes that survey information does not adequately record the construction 
work, the Contractor shall invite the Superintendent to attend the site for a visual inspection.  
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1.10 Protection of the Works 

The Contractor shall provide necessary protection during the course of the Works to ensure final 
acceptance of the finished Works by the Superintendent. 

The Contractor shall be responsible for ensuring that all existing and finished surfaces are protected 
from damage while carrying out the Works. This shall include contamination from site conditions, 
climatic conditions, or any other cause, until the date of Practical Completion of the Works. 

In the event that a part of the Works is damaged or otherwise compromised, the Contractor shall make 
good as necessary and shall repair all damaged and defective materials. It is the Contractor’s 
responsibility to ensure that the Works are completed to the satisfaction of the Superintendent. 

2 EARTHWORKS GENERAL 

2.1 Existing Conditions 

The existing conditions of the Dugald River PAF Pad are shown in Drawing 240261.04-001. The PAF 
Pad site is based on aerial survey undertaken on April 2025. Aside from PAF WRD development, no 
civil works have been undertaken at the site since this survey, and this drawing is believed to 
accurately represent the existing site conditions. Notwithstanding the above, following planned Stage 
3 Works completion an updated survey of the existing conditions within the PAF WRD area will be 
provided and confirmed on site by the Superintendent prior to construction commencing.  

2.2 Construction Plant 

The Contractor shall be entirely responsible for providing all construction plant of adequate type, 
capacity and availability to carry out the Works in accordance with this Specification and associated 
Construction Drawings. All equipment must be approved by the Principal prior to use on the site. 

Arrangements shall be made prior to plant coming to site for an offsite inspection by the Principal to 
ensure all plant is as near as possible to defect free prior to arrival onsite. The inspection shall ensure 
that all plant is clean and free of soil, weeds, seeds and any other organic matter before arrival on site. 

Service and maintenance records for all construction plant proposed to be used in the Works should 
be up to date and should be made available on request by the Superintendent. 

2.3 Traffic Management 

The Contractor shall prepare and submit a Traffic Management Plan (TMP) in accordance with the 
requirements and to the satisfaction of the Principal. The TMP shall, as a minimum, present: 

 Methods for access and egress from areas of the site, 

 Methods for barricading and closing access to sections of the site (as required), 

 Call-up procedures for access to areas of the site (as required), and 

 A plan showing areas of the site, inclusive of access points and call-up locations (as 
required). 

The Contractor shall ensure that all its employees and Sub-Contractors who operate at the site are 
trained in the application of the TMP.  

2.4 Access Tracks and Haul Roads 

The Contractor shall provide the minimum number of access tracks, ramps and haulage roads to carry 
out the work in order to minimise disturbance to the surrounding areas.  

The Superintendent shall approve all such tracks, ramps and haul roads, subject to their general 
compliance with the Contractor’s traffic management procedures. 
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All access ramps shall have safety bunds constructed on the outer edges to prevent accidents. The 
safety bunds shall be sized to suit the largest type of construction vehicle utilised by the Contractor.  

The Contractor shall be responsible for the upkeep and maintenance of all access tracks, ramps and 
haul roads. The Contractor shall ensure that tracks or roads are kept free of debris and are available 
for traffic at all times. 

2.5 Dust Suppression 

The Contractor shall be responsible for the suppression of dust arising as a result of work being 
carried out under the Contract. The Contractor shall suppress dust by spraying with water to prevent 
dust becoming a safety hazard. Suppression shall be to the satisfaction of the Superintendent. 

Allowance for dust suppression shall be deemed to be part of the Contractor’s Works. 

2.6 Drainage and Dewatering 

The Contractor shall perform any work found necessary for the diversion, restriction or management of 
any flow or seepage of surface or groundwater on, into, or around the Works, including borrow and 
stockpile areas, during the progress of the Contract.  

Prior to the commencement of any drainage or dewatering operations, the Contractor shall provide the 
Superintendent with details of the proposed method of water management and disposal. Any 
consequence of either ground water or surface water against any structure or construction process 
shall be the sole responsibility of the Contractor. 

Allowance for water management shall be deemed to be part of the Contractor’s Works. 

2.7 Construction Water 

Water required for the purposes of construction, such as conditioning of earthworks fill or dust 
suppression, will be available from sources as directed by the Superintendent.  

The source and arrangements for its access and/or delivery will be confirmed by the Superintendent 
prior to commencement of the Works. 

3 SITE PREPARATION 

3.1 Site Preparation, Disturbances and Access 

A temporary staging area will be designated at the site for storage of plant and construction materials 
to be used during the Works. 

The work sites are serviced by light vehicle access and haul roads that may need to be extended 
and/or improved in some places to accommodate construction traffic and provide suitable access to all 
work areas. The Superintendent shall approve any new haul roads and changes to the existing haul / 
access roads proposed by the Contractor. Special care must be taken to minimise the impact of 
construction activities.  

The Contractor shall be responsible for the maintenance of all access tracks and haul roads in 
accordance with the requirements set out in Clause 2.4.  

3.2 Topsoil 

3.2.1 Definition 

In the context of this Specification, “topsoil” shall refer to the uppermost layer of natural earth material 
which supports, or is capable of supporting, vegetation growth. Because the visual distinction between 
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topsoil and other soil which underlies it can be difficult to make, the limit of thickness of material to be 
removed and stockpiled shall be determined for each part of the site by the Superintendent.   

The Superintendent and/or Site Engineer shall be solely responsible for classifying material as topsoil 
and may classify some material as topsoil even though it contains no evident grass, roots, humus or 
other organic material, and irrespective of whether it contains rock, gravel or similar material. 

3.2.2 Stripping and Stockpiling of Topsoil 

Stripping of topsoil shall be to a nominal depth of 0.2 m, unless otherwise directed by the 
Superintendent and/or Site Engineer. When removed, topsoil shall be hauled to a suitable location as 
directed by the Superintendent and formed into stockpiles. ‘Forming into stockpiles’ shall include any 
required measures to seal against generation of dust and erosion by wind or water.  

When stripped, topsoil shall be carted promptly to one or more locations within 1 km of the Works as 
directed by Superintendent and formed into stockpile(s). The area(s) set aside for topsoil stockpiling 
shall have a constant grade and shall be cleared prior to the placement of topsoil. 

3.2.3 Formation of Stockpiles 

Unless otherwise directed by the Superintendent, stockpiles shall be formed into regular trapezoidal 
shapes in cross section, such that the height is 2 m and the side slopes are at 1 : 4 (V : H). End ramps 
at slopes approximately 1 : 8 (V : H) shall also be constructed. 

The length of each stockpile shall be as directed by the Superintendent, and the surface shall be 
crowned and lightly rolled. Slopes to sides and end ramps shall be trimmed and lightly rolled with a 
smooth drum roller. No departure from specified slopes and dimensions shall be undertaken without 
the approval or direction of the Superintendent. 

“Forming into stockpile” shall include any required measures to seal the stockpile against water or 
wind erosion, or against dust problems. In the context of this Specification, the minimum compaction 
requirements to seal the surface of the stockpile shall consist of three (3) passes of a smooth-drum 
roller of minimum mass 10 tonne. No material shall be removed from stockpiles without the approval of 
the Superintendent. 

3.3 Spoil and Unsuitable Material 

3.3.1 General 

Material classified as spoil, or as unsuitable material for construction purposes as judged by the 
Superintendent and/or Site Engineer, shall be stockpiled at a location directed by the Superintendent. 
Unsuitable material as judged by the Superintendent may include: 

 Excavated existing PAF Pad and perimeter drain materials, 

 Existing / Excavated foundations that, in the judgement of the Superintendent and/or Site 
Engineer, cannot be re-worked to produce a competent foundation due to moisture condition 
or deleterious inclusions,  

 Materials claimed by the Contractor to be Type 2, NAF/PAF Rockfill, and Rock Armour 
materials that do not meet the respective material specifications presented herein, 

 Organic materials,  

 Materials that may be PAF (except when used in designated PAF placement areas) when 
exposed to the atmosphere, and/or 

 Other similar potentially unsuitable construction materials. 

3.3.2 Disposal 

Any excavated unsuitable material from within the existing PAF Pads and perimeter drainage 
channels (whether due to drain modification or other works) must be stockpiled within the existing PAF 
WRD, due to contamination concerns and at the direction of the Superintendent. 
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Other unsuitable materials shall be transported to designated spoil areas, for later use, at the direction 
of the Superintendent. The designated spoil areas shall be within 500 m of the Works area. No spoil 
shall be disposed of in other areas without the approval of the Superintendent. 

Areas proposed to be used as spoil areas shall be graded such that vegetation is removed and the 
area is generally uniform and planar. Windrows from grading may be left in place for later 
incorporation into the spoil area. Material to be disposed of within spoil areas shall be spread in 
uniform layers not exceeding 2 m thickness and in such a manner that the spoil areas remain free 
draining. Compaction shall consist of track rolling with at least two passes of the tracks. 

4 FOUNDATION PREPARATION  

4.1 Overview 

Stage 4 Foundation preparation and excavation requirements for completion of the Works are as 
follows: 

1. Excavation of natural foundation, PAF Pads and existing perimeter drains for modification 
purposes, and 

2. Preparation of subgrade for placement of fill placement. 

Excavated unsuitable materials shall be treated as spoil. The Superintendent shall be the sole arbiter 
of whether a material is classified as suitable or not. 

4.2 Type A – Natural Surface Foundation Preparation 

Type A foundation preparation shall be conducted in all areas where the Stage 4 expansion works are 
in contact with the natural foundation.  

Following removal of the topsoil in accordance with Clause 3.2.2 and unsuitable materials in 
accordance with Clause 3.3.1, compaction of the prepared surface shall comprise four (4) passes of a 
10t vibratory smooth drum roller or an approved equivalent by the Superintendent.  

Following compaction of the prepared surface, the compacted surface shall be proof rolled using a 
fully loaded Articulated Dump Truck (ADT) (minimum 45t) or an approved equivalent to identify any 
defects or soft spots prior to NAF rockfill placement. Where proof rolling the prepared surface using 
the ADT is not possible, the surface shall be prepared to the required design depths and levels 
provided in the Stage 4 Drawings.  

Proof rolling of Type A prepared foundation is a Hold Point and must be approved by the 
Superintendent and/or Site Engineer.   

Fill material shall not be placed over Type A foundation preparation areas prior to inspection and 
written approval by the Superintendent and/or Site Engineer. Type A foundation preparation areas 
shall be covered with fill materials within 24 hours of the completion of preparation. If prepared 
foundation areas are left for a period longer than 24 hours, then those foundations shall be 
reinspected by the Superintendent and/or Site Engineer for approval. If the condition of the foundation 
preparation has deteriorated such that it no longer classifies as Type A foundation preparation, than 
the Superintendent and/or Site Engineer shall request that the area be re-worked until it is deemed to 
comply, to the satisfaction of the Superintendent and/or Site Engineer. The Contractor shall be 
responsible for carrying out any remedial works required as a result of the deterioration of previously 
prepared and approved foundations at their own expense. 

4.3 Type B – Existing Surface Foundation Preparation 

Type B foundation preparation shall be carried out in all areas where Stage 4 works intersect with the 
existing PAF Pads and drains. 

In areas where Stage 4 works remain well within the existing PAF, Type 2, or NAF fill materials, the 
surface shall be cleared of all loose or wet materials before placing any new materials. For existing 
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surfaces where any natural material exists, Type A foundation preparation requirements presented in 
Clause 4.2 must be followed.  

Type B foundation excavation shall be completed to the satisfaction of the Superintendent and/or Site 
Engineer. No material shall be placed on prepared foundations without the prior written approval of the 
Superintendent and/or Site Engineer. 

It should be noted that where PAF rockfill material or stockpiles exist over proposed or existing Type 2 
material areas, they must be excavated as necessary to facilitate proper construction and tie-in of 
Type 2 materials with existing or planned surfaces. Typical sections where required excavation of 
existing PAF stockpile material may be required are provided in Stage 4 Drawings 240261.04-004 and 
240261.04-009. All excavated PAF materials must be placed within the existing PAF Pads.  

5 STAGE 4 CONSTRUCTION MATERIALS 

5.1 General 

The materials to be used in the Works are described in the Drawings. The following materials shall be 
required to complete the Works: 

 Type 2 capping Material (Cohesive Earthfill)  

 PAF/NAF Rockfill & Crushed NAF Rockfill 

 NAF Rock Armour 

 Geofabric 

Rockfill materials will be sourced from existing PAF/NAF stockpiles (produced by sorting and 
crushing), whilst Earthfill materials will be sourced from on-site borrow sources approved by the 
Superintendent. No materials shall be used in the Works without the written approval of the 
Superintendent and/or Site Engineer.  

5.2 Type 2 Capping Material 

Type 2 capping material forms the low permeability PAF Pad layer that prevents PAF runoff from 
infiltrating into groundwater or impacting the downstream environment. Type 2 capping material shall 
exclude topsoil and organic matter, and shall conform to the following USCS soil classifications: 

 CL, CI  - CLAY, Sandy CLAY, Gravelly CLAY 

Type 2 capping material shall meet the minimum requirements provided in Table 5.1. 

TABLE 5.1: TYPE 2 MATERIALS CHARACTERISTICS SUMMARY 

Material Characteristic Acceptable Range 

Particle Size Distribution (PSD) Min % fines (< 0.075 mm): 40-65 % 

Maximum Particle Size: 63 mm  

Liquid Limit (Atterberg Limits) 25% - 40% 

Plasticity Index (Atterberg Limits) 10% - 20% 

5.3 PAF / NAF Rockfill  

5.3.1 PAF Rockfill 

PAF Rockfill is used as fill material to raise the Pad 1 PAF surface levels and primarily forms the 
crushed NAF rockfill subgrade. PAF rockfill shall comprise of durable, highly to slightly weathered 
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rock, which must not degrade under placement. The material is an all-in rockfill mixture and shall 
exclude material that is primarily clay or silt, wet, or containing high organic content.  

PAF Rockfill material shall have a maximum particle size of 200 mm, and minimal fines content. 

5.3.2 NAF Rockfill 

NAF Rockfill is used as fill material to raise the existing foundation levels and primarily forms the 
crushed NAF rockfill subgrade. NAF rockfill shall comprise of durable, highly to slightly weathered 
rock, which must not degrade under placement. The material is an all-in rockfill mixture and shall 
exclude material that is primarily clay or silt, wet, or containing high organic content.  

NAF Rockfill material shall have a maximum particle size of 200 mm, and minimal fines content. 

5.3.3 Crushed NAF Rockfill 

Crushed NAF Rockfill is used as a transitioning zone and is intended to minimize the risk of fines 
migration from the Type 2 capping layer in the unlikely event of leakage, and to facilitate shaping of 
the PAF perimeter drainage and downstream batters following NAF placement.  

The Crushed NAF Rockfill must comply with the material specifications outlined in Clause 5.3.2 and 
shall have a maximum particle size of 50 mm. The final crushed product shall not have more than 5% 
by weight of soft, friable or excessively weathered particles used to enhance gradation of the 
produced crushed material. 

5.4 NAF Rock Armour  

NAF Rock Armour shall be placed in specific areas of PAF perimeter drains as a protective layer over 
the Type 2 capping material in order to minimise surface erosion. 

NAF Rock Armour shall consist of select NAF Rockfill. The rock weathering classification of the NAF 
Rock Armour material shall range from Slightly Weathered to Fresh rock. The material shall consist of 
clean, hard, durable particles, with no more than 5% by weight of soft, friable or excessively 
weathered particles.  

Rockfill stockpiles for screening shall be as directed by the Superintendent. 

NAF Rock Armour material shall be produced from screening of NAF rockfill to produce the Particle 
Size Requirements are presented in Table 5.2. 

TABLE 5.2: NAF ROCK ARMOUR PARTICLE SIZE REQUIREMENTS 

Location D50 size Installation 
Thickness 

Existing Drain Modifications presented in Drawing 240261.04-
008 & 240261.04-009 

Stage 4 Perimeter drain presented in Drawing 240261.04-004, 
240261.04-008 & 240261.04-009 

150 mm 225 mm 

5.5 Geotextile  

Geotextiles shall be used beneath the NAF Rock Armour within the PAF Pad Perimeter Drains. 
Geotextile shall be a non-woven continuous filament polyester geotextile. 

Bidim A64 nonwoven geotextile shall be used beneath NAF Rock Armour material within the PAF Pad 
Perimeter Drains at required locations. Equivalent materials may be proposed, however, the 
Contractor shall submit a formal RFI to the Design Engineer with sufficient details of the proposed 
alternative. No alternatives shall be used in the Works without the written approval from the Design 
Engineer.  




