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1 Scope 

1.1 BACKGROUND 

The McArthur River Mining Joint Venture (MRM) is proposing a change in mining 
method for the existing McArthur River zinc–lead–silver mining and processing 
operation which is located approximately 45 km south-west of Borroloola and 740 km 
south-east of Darwin in the Gulf Region of the Northern Territory. 

The current operations were established in 1995 and consist of an underground mine 
and processing plant that converts the mined ore into bulk concentrate. The 
concentrate is trucked from the mine to the port of Bing Bong where it is loaded into 
ships for export to refineries around the world to be made into zinc and lead metal and 
alloys. 

The McArthur River Mine Open Cut Project will result in  

extension of life of the mine by 25 years • 

• 

• 

• 

• 

• 

• 

• 

• 

change in the mining method 

increase in production of 1.6–1.8 Mt/a 

1.2 SCOPE OF WORK 

All operations will take place within the existing mining leases. 

The Works under the Contract shall include, but not be limited to: 

realignment of the McArthur River and Barney Creek around the proposed open 
cut mine 

construction of a flood protection bund around the open cut mine and associated 
infrastructure facilities to prevent floodwaters inundating these operational areas 

preparation of the foundation of the Overburden Emplacement Facility and 
associated storm water control facilities 

construction of the waste ore haul road from the open cut pit to the Overburden 
Emplacement Facility (OEF) 

construction of a haul road crossing over the realigned Barney Creek channel 

placement of large wooded debris (LWD) in channels and spreading topsoil over 
channel rock armouring. 
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1.3 SCOPE OF SERVICES 

The scope of services required under this Contract shall include, but not be limited to: 

preparation and implementation of quality systems • 

• 

• 

• 

• 

• 

• 

• 

• 

preparation and implementation of detailed construction schedules 

review and acceptance of survey data provided by others, including location of 
underground services 

cooperation and coordination with other contractors 

continuously monitor and maintain installed works in accordance with the agreed 
Safety and Environmental Management plans 

continuously keep the site clean of construction and general debris 

provision of all facilities, cranage, hoisting, scaffolding, shoring, protective screens 
and hoardings and other temporary works as may be necessary.  

1.4 WORKS EXCLUDED 

The following non-exhaustive list of items excluded from the scope of this Contract 
and carried out under other contracts are: 

placement and compaction of Zone 3 materials on the levee 

removal and relocation of services. 

1.5 ACCEPTANCE OF BASE WORK 

Commencement of any work shall imply that the Contractor unconditionally accepts 
the previous work (whether conducted by the Contractor or other Contractors) and 
requires no extra payments or special recompense and such commencement shall 
render the Contractor liable for all costs incurred by the Principal in making good any 
resultant defects. 

The Contractor shall not proceed to carry out its work over other work if in its opinion 
the previous work is unsatisfactory or unsuitable, unless the Superintendent issues a 
written instruction overriding such objection and the Superintendent accepts 
responsibility for such work proceeding.  
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2 Preliminaries 

2.1 QUALITY ASSURANCE 

The Contractor shall control and maintain effective control of the quality of the 
Works, provide test facilities and perform all examinations and tests necessary to 
demonstrate conformance of the Works to the requirements of the Contract and shall 
offer for acceptance only Works that so conform. 

The Contractor shall establish and maintain a system of records that provide objective 
evidence that the requirements of the Contract have been satisfied, and that the 
Contractor’s controls and inspections are effective. 

The Contractor agrees to and shall facilitate the Superintendent conducting audits to 
provide evidence of the use and effectiveness of the Contractor’s quality system 
through the execution of the Work under the Contract. The Contractor shall rectify 
non-conformances found during audits undertaken by the Superintendent or the 
Principal. 

No part of the quality system shall be used to preclude or otherwise negate the 
requirement of any part of the Contract, or the obligations of the Contractor pursuant 
to the Contract. 

The Contractor is responsible for ensuring the Works meet all technical and quality 
requirements of the Contract and shall keep continuous records of action taken and 
shall advise the Superintendent in writing of significant alterations required to 
construction or manufacturing techniques to ensure that specified requirements are 
met. 

The Contractor shall ensure that the quality assurance requirements of the Contract are 
included in any subcontracts entered into by the Contractor. 

The Contractor’s quality system shall include the following elements: 

quality manual • 

• 

• 

• 

• 

• 

• 

quality plan 

quality procedures 

inspection and test plans 

internal audit schedule 

technical procedures and work instructions 

quality records 
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reference and other related documents. • 

The quality system  shall be submitted by the Contractor for review and comment by 
the Superintendent at least 30 days prior to the commencement of the Works. 

The Contractor shall also comply with any further quality assurance specification 
documents or requirements that are incorporated into the Contract by the 
Superintendent from time to time.  

2.2 SURVEILLANCE PLAN 

The Contract Surveillance Plan is provided to inform the Contractor of the 
surveillance activities which will be conducted by the Superintendent in connection 
with this Contract and of the Contractor’s corresponding responsibilities. These 
activities are set out in Appendix B. The Contractor is required to cooperate with the 
Contract Surveillance Plan. 

The Contractor shall, upon being given reasonable notice by the Superintendent, make 
or arrange to make available all facilities, documentation, needs and personnel, 
including those of any subcontractors that are reasonably required for any surveillance 
activity to be undertaken. The Contractor shall provide at least two working days 
notice prior to needing a witness and at least two working days prior to the hold point 
in the Contract Surveillance Plan.  

2.3 ROAD CLOSURE AND TRAFFIC CONTROL 

Where it may be necessary for roads to be restricted or closed for short periods 
associated with permanent or temporary construction or erection works, it shall be the 
Contractor’s responsibility to arrange for and coordinate approvals and field assistance 
of all appropriate authorities having jurisdiction. 

A minimum 48 hours notice shall be provided to the Superintendent of any planned 
road closure. Cancellation of closure shall be advised to the Superintendent at the 
earliest possible time. 

The Contractor shall provide or arrange for the provision of all roadway workers, 
warnings and deviation signs and the like required by the authorities or the road 
closure codes and standards listed below and shall pay any fees arising. 

Control of traffic and road closures during construction shall be the responsibility of the 
Contractor. Adequate warning signals, bollards, cones and flagmen shall be provided in 
accordance with AS 1742. 

2.4 EXISTING SERVICES 

The existing services shown on the drawings comprising this specification are 
diagrammatic only and shown in good faith, from existing records. 

It shall be the responsibility of the Contractor to check and ascertain the actual 
position of underground and overhead services including checking with relevant 
authorities. 
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The Contractor shall be responsible for any damage to services arising during the 
performance of Work under the Contract and shall take all necessary precautions 
during the currency of the Contract to protect all services from damage and people 
from injury. Any damage to services shall be notified to the Superintendent 
immediately, together with a plan for repair, for the approval of the Superintendent. 
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3 Earthworks—general 

3.1 DRAINAGE 

Notwithstanding anything specified herein or shown on the Drawings the Contractor 
shall at all times conduct its operations to ensure that the Works are self draining. 
Adequate provision for temporary drainage shall be made to ensure that ponding or 
flooding on the site or external to the site does not result from any of the Contractor’s 
operations.  

3.2 UNSUITABLE MATERIAL  

After completion of topsoil stripping operations should soft, loose or permeable soils, 
or other materials which in the Superintendent’s opinion are unsuitable, be exposed in 
areas of fill construction, such material shall be removed as directed by the 
Superintendent. The Contractor shall notify the Superintendent prior to 
commencement of removal of any unsuitable material from below the filling and the 
Superintendent shall then direct the extent of removal of the unsuitable material. At 
this time, the Contractor and the Superintendent shall agree on the method of 
measurement of the material directed to be removed. 

3.3 DISPOSAL OF UNSUITABLE MATERIAL 

Unsuitable material from the flood protection bund footprint shall be disposed of at 
locations nominated by the Superintendent within the flood protection bund. The cost 
of excavation and disposal of unsuitable materials shall be paid at the unit rate under 
the relevant item in the Bill of Quantities for the agreed net cut quantity. 

3.4 BACKFILLING 

Backfilling shall not proceed until the Superintendent is satisfied that sufficient 
unsuitable material has been removed. Backfilling shall be carried out in accordance 
with the requirements of this Specification using approved material from excavation 
zones.  

3.5 LEVEL 1 SUPERVISION 

The Earthworks component of this Contract involves Level 1 Supervision (AS 3798–
1996).  The Level 1 Supervision shall be provided independently by the Principal. 
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3.6 CONSTRUCTION WATER 

Water for construction shall be made available from existing dams or standpipes as 
advised by the Superintendent. The Contractor shall provide all equipment including 
pumps, standpipes and control valves necessary for the extraction of water from dams 
if required.  

3.7 SITE ACCESS 

The Contractor shall construct and maintain his own means of access to the Works at 
no additional cost to the Principal. Any new access tracks or haul roads that the 
Contractor wishes to install must receive the prior approval of the Superintendent. If 
existing roads are available, the Contractor may use these roads, after reaching 
agreement with the Principal regarding maintenance.  

All roads used by the Contractor for construction purposes shall be watered and 
maintained by the Contractor to the satisfaction of the Superintendent 

3.8 FENCING 

The Contractor shall ensure that all fences affected by the Works remain fully 
functional. Where it is necessary to cut or remove a section of fencing to provide 
access to the works, temporary fencing and/or gates shall be installed. Temporary 
fencing and/or gates shall be maintained in a closed position, except when in use, to 
ensure the control of grazing animals. The Contractor shall ensure that all gates are 
securely closed at the end of each working day.  

On completion of the Works, all fences shall be fully reinstated to a condition at least 
as good as that existing at the commencement of the works. The costs associated with 
maintaining any fencing shall be included in the Contract Sum. 

3.9 CONTROL OF WATER DURING CONSTRUCTION 

The Contractor shall remove all water from the site of works and shall keep the areas 
free of water while excavating, preparing foundations, placing backfill as necessary 
for construction and where required by the Superintendent for inspection or safety of 
any part of the Works. 

The Contractor shall construct and install all necessary spear points, drains, sumps, 
pumps and other temporary diversion and protective works and shall supply all 
materials required whether specified in these documents, shown on the Drawings or 
determined necessary by the Contractor for the performance of the Contract. 

The Contractor shall operate and maintain in good condition all equipment necessary 
for dewatering and shall be responsible for and shall repair, replace or reconstruct at 
his own expense, any damage to diversion or protective works, foundations, 
excavations or any other parts of the works caused by water, floods or failure of any 
part of the levee wall, diversion or protection works. 

Separate payment will not be made for the control of water during construction as 
required by this Clause. The cost of all labour, equipment and materials required by 
this Clause shall be included in the relevant Schedule Item associated with that part of 
the work. 
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3.10 SETTING OUT 

The Superintendent shall only establish base lines and benchmarks, which in the 
opinion of the Superintendent are necessary for the Contractor’s purpose in setting out 
the work. 

The Contractor shall, prior to the commencement of earthworks, establish for each 
reference peg two offset pegs clear of the earthworks so placed that the baseline 
reference peg may be re-established during construction. The Contractor shall ensure 
the offset pegs are not disturbed and are adequately protected at all times. 

The Contractor shall set such line and level pegs as are necessary for the proper 
control of earthworks and pavement construction. The Contractor shall in addition 
verify the existing surface levels and agree with the Superintendent any variations 
from the levels shown on the Drawings prior to commencement of any work. The 
Contractor shall employ on the works a suitably qualified surveyor approved by the 
Superintendent as capable of exercising control of all survey requirements.  

The Superintendent reserves the right to periodically check construction levels and set 
out during and on completion of construction.  

Quantities for payment (to the lines and levels shown on the Drawings) must be 
verified by an independent registered surveyor and must be approved by the Principal. 
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4 Stockpile of materials 

4.1 GENERAL 

Where it is necessary for the Contractor to stockpile material for use in embankments 
or topsoil, such stockpile shall be in accordance with the requirements set out in this 
section of the specification. The Contractor shall submit a proposal for stockpiling of 
materials to the Superintendent for approval at least five calendar days prior to 
commencement of any work requiring such stockpiling. Stockpiling in treed areas will 
not be permitted. 

4.2 STOCKPILE DETAILS  

Unless otherwise authorised by the Superintendent, topsoil shall be stockpiled in a 
loose, non-compacted state to a maximum height of 2 m. The stockpile area shall be 
free draining. Deep ripping of the stockpile may be ordered by the Superintendent to 
rectify any compaction that may have occurred. The Contractor shall water all areas 
within the topsoil stockpile area to minimise airborne dust, as directed by the 
Superintendent.  

Unless in the Overburden Emplacement Facility, stockpiles shall be located on the 
inside (mine side) of the levee embankment. 

4.3 DRAINAGE OF STOCKPILES 

Each stockpile shall be protected from surface water run-off by catch drains and the 
Contractor shall also provide an adequate drainage system to divert water away from 
the stockpile area.  
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5 Clearing and grubbing 

5.1 AREAS TO BE CLEARED AND GRUBBED 

Clearing and grubbing operations shall be limited to those areas required to construct 
the Works and other areas specified for access. 

Areas to be cleared and grubbed shall include: 

all areas on which permanent works shall be constructed, including diversions, 
drains and embankments 

• 

• an area extending to 5 m outside the limit of earthworks for embankments unless 
noted otherwise on the Drawings. 

The Contractor shall complete the clearing in the designated areas such that all trees, 
stumps, logs, cobblestones, undergrowth, and all obstructions and rubbish of every 
description are removed.  

The Contractor shall be responsible for additional clearing necessary for his own 
storage, access and work areas in locations only as approved by the Superintendent on 
site. 

5.2 REMOVAL OF TREES 

Beyond the areas to be cleared, only those trees, shrubs and over-hanging branches 
that directly interfere with the construction of the Works shall be removed or pruned 
as necessary. Such removal or pruning shall only be carried out after consultation with 
the Superintendent. 
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6 Stripping of topsoil 

6.1 AREAS TO BE STRIPPED 

Topsoil stripping shall include fill areas, embankments, excavations, borrow pits, haul 
roads, the Contractor’s temporary access roads and stockpile areas for materials other 
than topsoil. 

Unless otherwise specified, topsoil shall be stripped from fill areas: 

between the limits of the batters as defined by the line through batter points 
extended to include any rounding  

• 

• 

• 

by means which do not increase the extent of unstable areas  

and be placed in stockpile or prepared areas that are surrounded by bunds to 
provide protection from overland flow and loss of topsoil from the stockpile. 

6.2 SPREAD OF WEEDS  

The Contractor shall treat and manage site topsoil before stripping, and after 
spreading, to remove and/or minimise the spread of weeds and other pathogens and 
pest organisms throughout the site. Where top soil stockpiles are maintained beyond 
the commencement of the following wet season, a weed control program will be 
implemented to control any weeds that germinate within the stockpile. 

6.3 MIXING AND DRAINAGE  

Stripped topsoil shall not be mixed with subsoil. Stockpiles shall be maintained in a 
neat, well shaped state capable of shedding water. Topsoil shall be re-spread as soon 
as practicable. Stripped surfaces which are to be surveyed for measurement purposes 
shall be graded to an even self draining surface. 
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7 Excavation 

7.1 OPERATIONS NECESSARY 

Excavation shall include, but not be limited to, all operations necessary to: 

excavate earth, rock and any other existing material from the areas designated on 
the drawings as excavation zones irrespective of sub grade conditions 

• 

• 

• 

• 

load, haul, place and compact excavated material to areas shown on the Drawings 
as embankment fill area 

any other works necessary to complete the earthworks to the line levels and 
profiles shown on the Drawings and/or specified in the Contract Documents 

load, haul and remove from site (as required) to a location nominated by the 
Superintendent. 

7.2 MATERIAL CATEGORY 

Prior to commencing excavation in any area and during excavation work the 
Superintendent and the Contractor shall inspect each type of material encountered and 
agree on the category of the material in accordance with the descriptions specified 
herein. 

7.3 FOUNDATION STRIPPING AND KEY TRENCH EXCAVATION 

After topsoil has been stripped from the levee foundations, the Superintendent shall 
determine the depth of foundation excavation required below the Zone 1 embankment, 
including the depth of the key trench.  

The Superintendent may direct that the excavation be greater than or less than the 
limits indicated on the Drawings or alternatively may direct the excavation of the key 
trench to be performed in successive stages until a suitable foundation or surface, as 
determined by the Superintendent, is reached. Each successive stage shall include 
sufficient clean up to enable the Superintendent to inspect the foundation in order to 
direct further excavation, if required, or clean off of foundations for approval. 

The key trench shall be excavated to a width such that the minimum base width 
indicated on the Drawings can be maintained free from contamination or loose 
material from the sides of the excavation. 

No placement of fill within the foundation area shall occur until the Superintendent 
has inspected and approved the prepared areas. 
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7.4 EXCAVATION LINES 

The Contractor must carry out excavation in a manner which ensures that the integrity 
of the material beyond the excavation lines is not unduly disturbed. In the event that, 
in the opinion of the Superintendent, the integrity of the material beyond the 
excavation zones is disturbed, the Contractor shall at its own cost, make good such 
material to the satisfaction of the Superintendent. 

7.5 OVER-EXCAVATION 

In the event of unauthorised over-excavation of material below the required levels, the 
cost of such over-excavation and backfilling with compacted material as specified 
herein shall be borne entirely by the Contractor. 

7.6 EXCAVATION ZONES 

Excavation zones shall be so worked as to allow for the orderly and efficient removal 
of material for later incorporation into the different layers within fill zones. 

7.7 UNIT RATES 

The unit rates for net cut in the Bill of Quantities and the Lump Sum of the Contract 
generally shall be deemed to include excavation, loading, hauling, mixing/blending if 
necessary, placing and compaction of excavated material (including construction of 
haul roads) to embankments. 
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8 Fill construction 

8.1 GENERAL 

Fill construction includes the preparation of areas upon which fills are to be 
constructed and the selection, placement, and compaction of fill. 

8.2 FOUNDATION PREPARATION  

Following stripping of the embankment foundations to the lines and levels shown on 
the Drawings, the excavated surfaces shall be immediately inspected by the 
Superintendent. 

Once approved by the Superintendent, the exposed surface of excavation in soil shall 
be tyned, watered and rolled with a minimum of six passes of a vibrating pad foot 
roller (minimum 5 t static weight) or Caterpillar 825 (or larger) compactor to the 
satisfaction of the Superintendent. Where deemed necessary by the Superintendent the 
compacted sub grade shall be proof rolled with a minimum 5 t static weight smooth 
drum or pad foot vibrating roller to identify soft spots. Soft spots shall be excavated 
and replaced with fill compacted in accordance with the specification. Materials 
excavated from soft spots shall be deemed to be unsuitable and shall be disposed of in 
a manner acceptable to the Superintendent. 

In areas of cracked expansive soil, located in the area of the proposed Zone 1 
foundations, the Superintendent may direct the removal, moisture conditioning and re-
compaction of materials within 500 mm of the stripped surface. Re-compaction of 
these materials may be best achieved by moisture conditioning and removal in 
successive layers followed by placement and compaction in adjoining foundation 
areas. 

Where fill is to be placed over existing embankments, natural or excavated slopes 
(other than the cut-off trench), and the fill must be keyed into the sloping face. This 
may be achieved by benching the face as the fill level is raised. Steps between benches 
shall not be greater than 500 mm. At any time, the combined width of the bench and 
new fill should not be less than 3 m, to ensure effective operation of the compaction 
equipment. 

Following inspection of the foundations by the Superintendent and immediately prior 
to placement of the fill, the exposed surface shall be lightly scarified and watered (but 
free of water in depressions) to achieve an adequate bond with the fill.  
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Fill placement shall be undertaken as soon as practical after excavation so as to avoid 
desiccation cracking of the sub grade. The Contractor shall not commence placing any 
fill on the prepared sub grade until the Superintendent has inspected these areas and 
has given consent to proceed. 

8.3 IMPACT ROLLING 

Impact rolling may be carried out below the footprint of the levee in lieu of removal, 
moisture conditioning and re-compaction of the upper 500 mm thick layer of 
desiccated natural clay. Impact rolling shall not be used for compaction of general fill 
or other materials to be used within the levee embankment. 

The impact roller shall have potential impact energy of not less than 25 kJ. The 
nominated areas shall be compacted with a minimum total potential energy input* of 
240 kJ/m2 until the average induced incremental settlement is less than 10 mm for five 
coverages. In addition, a minimum allowable bearing capacity of 200 kPa is required 
at the ground surface below the levee.  

Any soft areas or areas that do not improve after impact rolling shall be notified to the 
Superintendent. The Contractor shall submit details of a proposed course of action to 
rectify such areas to the satisfaction of the Superintendent. 

The impact rolling shall be carried out in such a manner as to provide uniform 
coverage of the total area to be compacted. Prior to commencement of work, the 
Contractor shall submit details of the proposed impact rolling plan including details of 
the equipment that will be used, initial site preparation, the pattern of rolling, and the 
proposed inspection, testing, and monitoring procedures. 

* Potential energy input is defined as the cumulative number of impact blows multiplied by the 
potential energy impact per blow divided by the total site area. 

8.4 PLACING OF FILL 

Fill shall be placed and spread in uniform layers and shall be compacted to meet the 
specified requirements. The Contractor shall ensure that an adequate bond will 
develop between each layer of fill. During the placement of fill the surface of each 
layer shall be kept generally parallel to the surface of the sub grade.  

The layer thickness prior to compaction shall be such that the specified compaction is 
achieved to the full depth of the layer with the equipment and methods proposed by 
the Contractor. At the commencement of the Works the Contractor shall demonstrate 
to the satisfaction of the Superintendent that adequate compaction is achieved 
throughout the layer using the methods proposed.  

Prior to the cessation of work each day, the top of the fill shall be shaped and 
compacted to minimise damage resulting from wet weather. 

8.5 FILL MATERIALS 

Fill material placed in the embankments shall comprise material excavated from 
excavation zones as specified herein or on the Drawings. Fill material shall comprise 
earth, weathered or decomposed rock or shattered rock and shall be free of organic 
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matter and other deleterious material. More specifically, the material to be used in the 
fill zones indicated on the Drawings shall be as follows: 

8.6 ZONE 1A AND 1B MATERIAL 

Zone 1A and 1B material shall comprise low permeability clayey soils including silty 
clay, sandy clay, gravely clay or clayey sand that complies with the requirements of 
this Specification and is free of unsuitable material. Material classified as silt, either 
before or after compaction is not acceptable as Zone1A or 1B fill unless otherwise 
approved by the Superintendent. 

Zone 1A and 1B materials shall comply with the properties shown in Table 8.1 

Table 8.1 Zone 1A and 1B material properties 

Property Standard Value 

% passing 37.5 mm AS 1289.3.6.1 100 
% passing 0.075 mm AS 1289.3.6.1 > 35 
Plasticity Index (PI) AS 1289.3.3.1 20 – 50 
Emerson Crumb Number AS 1289.3.8.1 >2 

8.7 ZONE 1C MATERIAL 

Zone 1C material shall comprise mixed clayey soils, sandy soils and / or weathered 
rock that does not comply with the material requirements of Zone 1A or 1B material.  
Zone 1C material shall comply with the material requirements shown in Table 8.2 and 
shall be free of unsuitable material.  Material classified as silt, either before or after 
compaction is not acceptable as Zone1C unless otherwise approved by the 
Superintendent. 

Table 8.2 Zone 1C material properties 

Property Standard Value 

% passing 150 mm AS 1289.3.6.1 100 
Plasticity Index (PI) AS 1289.3.3.1 5 – 50 
Emerson Crumb Number AS 1289.3.8.1 > 1 

8.8 ZONE 1D MATERIAL 

Zone 1D material shall comprise free draining sandy spoil excavated from the 
diversions.  Zone 1D material shall comply with the material requirements shown in 
Table 8.3 and shall be free of unsuitable material.   

Table 8.3 Zone 1D material properties 

Property Standard Value 

% passing 100 mm AS 1289.3.6.1 100 
% passing 0.075 mm AS 1289.3.6.1 < 10 
Plasticity Index (PI) AS 1289.3.3.1 Non Plastic 

 

 
BEE508-Z-SPEC-001 Rev E 8-3 
30 June 2006 



 

8.9 ZONE 2 MATERIAL 

Zone 2 material shall comprise rock fill consisting of excavated weathered or fresh 
rock that complies with the requirements of this Specification and is free of unsuitable 
material. Rock fill that consists of weathered finer material shall be placed within the 
inside part of Zone 2 (i.e. against Zone 1A). Rock fill that consists of fresh larger 
material shall be placed within the outside part of Zone 2.  

Zone 2 material shall comply with the properties shown in Table 8.4 after compaction: 

Table 8.4 Zone 2 material properties 

Property Standard Value 

% passing 37.5 mm AS 1289.3.6.1 < 30 
Maximum particle size shall be ½ layer thickness refer Table 9.3                    

8.10 ZONE 3 MATERIAL 

Not part of this Contract. 

8.11 COMPACTION AND MOISTURE REQUIREMENTS 

8.11.1 Zone 1A and 1B material 

Zone 1A and 1B material shall be placed in uniform near-horizontal layers and each 
layer shall have a compacted thickness of not more than 200 mm. The material shall 
be placed as near as possible to Optimum Moisture Content (OMC) with a Moisture 
Ratio in the range of 0.9 to 1.1. 

The material shall be compacted to a dry density ratio of not less than 97% of 
Standard Maximum Dry Density (SMDD), when tested in accordance with 
AS 1289.5.1.1, using appropriate equipment determined by compaction trials or as 
approved by the Superintendent. 

8.11.2 Zone 1C 

Zone 1C material shall be placed in uniform near-horizontal layers and each layer 
shall have a compacted thickness of not more than 300 mm. The material shall be 
placed as near as possible to Optimum Moisture Content (OMC) with a Moisture 
Ratio in the range of 0.75 to 1.1. 

The material shall be compacted to a dry density ratio of not less than 95% of 
Standard Maximum Dry Density (SMDD), when tested in accordance with 
AS 1289.5.1.1, using appropriate equipment determined by compaction trials or as 
approved by the Superintendent. 

8.11.3 Zone 1D 

Zone 1D material shall be placed in uniform near-horizontal layers and compaction 
shall be by track rolling. 
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8.11.4 Zone 2 material  

Zone 2 material shall be placed in uniform near-horizontal layers having a maximum 
loose layer thickness determined in accordance with the following table. The 
maximum particle size shall not exceed two-thirds of the loose layer thickness. 

Table8.5 Zone 2—Maximum loose layer thickness 

Static module weight*, 
Vibrating drum Maximum loose layer thickness (mm) 

 Voids not filled Voids filled 

5 t 400 300 
10 t 600 450 
15 t 750 600 
20 t 900 750 

* Static module weight applies to a single drum of a drawn or self-propelled roller. 

Zone 2 material shall be rolled until mechanical interlock is achieved between 
particles and until no further depression of the surface being compacted occurs. The 
number of roller passes for a particular size of roller shall be determined by 
compaction trials conducted prior to the commencement of fill placement, to the 
satisfaction of the Superintendent. 
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9 Pavement construction 

9.1 GENERAL 

Pavement courses, each consisting of one or more layers, shall after compaction be 
finished to smooth and uniform surfaces conforming to the limits for level, line, grade, 
thickness and cross section shown on the drawings or as specified in this 
Specification.  

9.2 SUB GRADE PREPARATION BELOW PAVEMENTS 

Once approved by the Superintendent, the exposed surface of excavation in soil shall 
be tyned, watered and rolled with a minimum of six passes of a vibrating pad foot 
roller (minimum 5 t static weight) or Caterpillar 825 (or larger) compactor to the 
satisfaction of the Superintendent. Where deemed necessary by the Superintendent the 
compacted sub grade shall be proof rolled with a minimum 5 t static weight smooth 
drum or pad foot vibrating roller to identify soft spots. 

Prior to construction of the first pavement layer, the sub grade shall be trimmed and 
then rolled with a smooth-drum roller so that the surface of the sub grade is a 
reflection of the final pavement surface to the satisfaction of the Superintendent.  

Where deemed necessary by the Superintendent, soft spots shall be excavated and 
replaced with fill compacted in accordance with the specification. Materials excavated 
from soft spots shall be deemed to be unsuitable and shall be disposed of in a manner 
acceptable to the Superintendent. 

The prepared sub grade shall be protected from inclement weather that may cause 
ponding of water. Any soft area caused by ponding shall be removed. 

9.3 MATERIALS 

Crushed rock aggregates for pavement base and sub-base layers shall consist of clean, 
hard, durable, angular rock fragments and quarry fines of uniform quality. Crushed 
rock shall be free from vegetable matter and lumps or balls of clay, and shall comply 
with the requirements shown in Table 9.1. 

Table 9.1 Crushed rock requirements  

Property Standard Base Sub-base 

Liquid Limit (%) AS 1289.3.6.1 < 30 < 35 
Plasticity Index (%) AS 1289.3.6.1 2 – 6 2 – 10 
PI x % passing 0.425 mm AS 1289.3.3.1 < 150 < 200 
Los Angeles Abrasion AS 1141.23 > 26 > 22 
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Property Standard Base Sub-base 

CBR (%) AS 1289.3.8.1 > 80 > 50 

The grading envelopes shown in Table 10.2 shall apply to base and sub-base crushed 
rock aggregates. 

Table 9.2 Grading envelopes for base and sub-base  
crushed rock aggregates 

AS Sieve size  % Passing by mass 
(mm) Base Sub-base 

26.5 100 100 
19.0 90 – 100 90 – 100 
13.2 75 – 90 70 – 95 
9.5 65 – 85 60 – 90 
4.75 45 – 65 40 – 70 
2.36 30 – 50 30 – 60 
0.425 12 – 20 10 – 30 
0.075 5 – 10 6 – 15 

Compaction and moisture requirements 

The dry density ratio and moisture ratio shall be based on laboratory values 
determined using Standard compactive effort (AS 1289, 5.1.1) for sub grade materials 
and using Modified compactive effort (AS 1289, 5.2.1) for granular pavement layers. 

The minimum degree of compaction and required moisture ratio for each pavement 
layer shall be as shown in Table 9.3. 

Table 9.3 Minimum compaction and moisture ratio for pavement layers 

 
Pavement layer 

Dry density ratio 
(%) 

 Moisture ratio 
(%) 

Base not less than 98.0 (MOD) 0.7 – 1.0 

Sub-base not less than 95.0 (MOD) 0.7 – 1.0 
Top 300 mm of Sub grade not less than 100.0 (STD) 0.8 – 1.1 
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10 Sediment and erosion control during 
construction 

10.1 GENERAL 

The Contractor is responsible for the design, implementation and maintenance of 
sediment and erosion control devices during construction. Unless the device is a 
permanent structure, it shall be removed when the areas above it have been stabilised.  

The sediment and erosion control devices shall be constructed in the locations shown 
on the Drawings unless an alternative location is directed by the Superintendent. 

10.2 LEVEL SPREADER 

Level spreaders shall be used as outlets for diversion channels or at other areas of 
concentrated flow of runoff where conversions to sheet flow onto stable areas is 
required. The level spreader shall be excavated at zero grade, the length shall be as 
shown on the Drawings or otherwise specified. The approach grade of the diversion 
channel shall not exceed 1% for at least 6 m before it enters the spreader. The 
Contractor shall pay particular attention to the sill to ensure that it remains stable and a 
vigorous vegetative cover is maintained below it. The channel behind the sill shall be 
de-silted when directed by the Superintendent. 

10.3 SILT FENCES 

Silt fences are to be located where run-off has the potential to carry silt from the site. 
Several rows of silt fences may required at any one location. Silt fences are to be 
constructed strictly in accordance with Construction Drawing details. 

10.4 MAINTENANCE 

All sediment and erosion control devices shall be maintained in a satisfactory working 
order throughout the construction period or until such earlier time as the area above 
has been stabilised and the Superintendent directs that the device can be removed. 

It is the Contractor’s responsibility to inspect the devices after each significant rain 
event for structural damage or clogging by silt and other debris, and to make prompt 
repairs or replacement where required. 

When directed by the Superintendent, the Contractor shall make repairs or 
replacement to sediment control devices within 24 hours. In severe weather, the 
repairs are to be made immediately. 

All sediment deposited within ponded areas shall be periodically removed to a 
disposal area as directed by the Superintendent. 
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Gravel or other filter materials shall be cleaned and restacked or replaced when 
directed by the Superintendent to maintain effective performance. 

All maintenance costs associated with these works shall be deemed to be included in 
the Lump Sum of the Contract generally. 
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11 Geofabric 

The Contractor shall supply and place geofabric on those surfaces to be protected by 
rock protection as shown on the Drawings. The geofabric, as specified on the 
Drawings, shall be a non-woven needle punched continuous filament polyester or 
polypropylene (ultra-violet light stabilised) having a minimum mass of 270 gm/m2 and 
an Austroads G Rating in excess of 3500.  

Prior to construction, the fabric shall be stored under cover to protect it from the 
effects of ultra-violet light from the sun and/or damage by other means. 

Cutting of geofabric shall be kept to a minimum and wherever possible joins shall be 
avoided. Laps between separate sheets of geofabric shall conform to the 
manufacturers’ recommendations as approved by the Superintendent. 

The geofabric shall be covered as soon as possible after being placed on the surface to 
be protected, in order to minimise exposure to ultra-violet light. 
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12 Rock scour protection 

Dumped rock to be used as scour protection shall be hard, dense and durable. The rock 
shall be placed such that positive interlocking is achieved between individual rocks, 
producing a compact and tight layer.  Where dumped rock is used as scour protection 
it shall be underlain by geotextile in accordance with the specification and Drawings. 

Care shall be used in placing the rock to avoid damage to the underlying geofabric. 
Rock protection shall be graded as shown on the Drawings.  

Table 12.1 Scour protection typical gradings 

Item D450 D600

Maximum Particle Size 700 mm 900 mm 

No more than 60 % passing 450 mm 600 mm 
No more than 10 % passing 200 mm 250 mm 
Crushing Strength Greater than 25 Mpa 
Length Greater than 2.5 x width 
Shape Angular – no diffused cleavage planes 
Layer thickness Greater than 2 x D50

 

“Dumped rock for scour protection” should be differentiated from “rock armouring” 
required to provide an environment where seeds can germinate and riparian vegetation 
can become established.  Where shown on the Drawings, “rock armouring” is to be 
spread on excavation batters in alluvium without underlying geotextile.  The rock 
armouring shall be slightly weathered to fresh, reasonably well graded “run of 
excavation rock” with a maximum block size of 600mm and no more than 60% 
passing 250 mm.  Specification requirements relating to crushing strength, length and 
shape shall not apply to rock armouring. All rock armouring and scour protection shall 
be selected from NON ACID FORMING (NAF) types available on site. 
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13 Tolerances 

13.1 GENERAL  

The intent of this section of the specification is to establish tolerances that are 
consistent with modern construction practice and take into account the effect that 
deviations will have upon the structural action or operational function of the 
structures. Deviations from the established lines, grades and dimensions will be 
permitted within the limits described in this clause, except that the Superintendent 
reserves the right to modify the tolerances described in this clause if such tolerances 
impair the structural action or operational function of the structure. 

Where tolerances are not described in this section of the specification and are not 
covered by the relevant Australian Standard, permissible deviations will be 
determined by the Superintendent such that they are compatible with tolerances of 
similar structures. Specific tolerances shown on the Drawings shall be considered as 
supplementary to and overriding the tolerances described in this section. 

The Contractor shall be responsible for setting out and constructing each section of the 
work within the prescribed tolerance limits. Any work in which the prescribed 
tolerance limits are exceeded shall be remedied or removed and replaced by the 
Contractor at his own expense. The tolerances, unless otherwise stated, shall be 
measured normal to the centreline or axis and in a horizontal plane. 

13.2 EMBANKMENT / LEVEE 

Plan position of crest centreline shall not vary by more than 1000 mm from that shown 
on the Drawings. 

No zone shall be constructed to a width, at any level in the embankment, less than that 
shown on the Drawings. 

No point on the completed external batters or on the slope of any zone boundary shall 
vary from the specified line by more than +600 mm to –600 mm when measured at 
right angles to the slope. At any cross section the batter slope shall not be steeper than 
the specified slope. 

No point on the completed internal batters shall vary from the specified line by more 
than +300 mm to –300 mm when measured at right angles to the slope. At any cross 
section the batter slope shall not be steeper than the specified slope.  

No point on the slope of any zone boundary shall vary from the specified line by more 
than +1000 mm to –1000 mm when measured at right angles to the slope. At any cross 
section the batter slope shall not be steeper than the specified slope.  
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The Reduced Level of the crest shall not vary from that shown on Drawings by more 
than –0 mm to +200 mm. 

13.3 CHANNELS / DIVERSION 

Plan position of centreline shall not vary by more than 1000 mm from that shown on 
the Drawings. 

The width at any level of the excavation shall not be less than that shown on the 
Drawings. 

No point on the batter slopes of excavation shall vary from those shown on the 
Drawings by more than +0 mm to –600 mm in rock or +0 mm to –200 mm in soil 
when measured at right angles to the slope line, where plus (+) is towards the 
centreline and minus (–) is away from the centreline.  

The invert level of channels shall not vary from that shown on the Drawings by more 
than +0 mm to –250 mm. 

13.4 PAVEMENTS 

The top of each pavement course shall not differ from the specified level by more than 
–0 mm to +25 mm. 

Each pavement course at any point shall be not less than the specified thickness by 
more than 10 mm. The combined thickness of sub-base and base courses at any point 
shall be not less than the specified thickness by more than 15 mm. 

No point on the surface of each layer of base or sub-base shall lie more than 10 mm 
below a 3 m straightedge laid parallel to the centreline of the pavement or below a 
template placed at right angles to the centreline. 

The width of the pavement shall not be less than that shown on the Drawings. 
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14 Alignment and Survey 

The set-out grid used in this Contract shall be project based with levels relating to 
Australian Height Datum (AHD). Chainages shown on the Drawings are measured 
horizontally. 

The Contractor is required to check all level information contained on the Contract 
Drawings and notify the Superintendent of any apparent discrepancies prior to the 
commencement of Contract Work. 

The Contractor shall construct the works in strict conformity with the alignment 
information shown, except where otherwise directed in writing by the Superintendent. 

The Contractor shall be responsible for maintaining the survey monuments and the 
various control lines regardless of whether they have been set out by the 
Superintendent or his representative or the Contractor. Before lines are affected by 
construction operations, the Contractor shall transfer such monuments to side 
positions clear of operations and shall inform the Superintendent in writing of the 
extent of such movement. The Superintendent or his authorised representative shall be 
present when monuments are moved and the Contractor shall give a minimum of 
24 hours notice to ensure same. 
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15 Concrete 

15.1 GENERAL SPECIFICATION FOR THE SUPPLY OF READYMIX CONCRETE 

This section of the specification outlines the requirements for the supply of concrete, 
additional to the requirements of AS 1379 and to the supply and manufacture of 
mortar and grout. 

All concrete form work shall comply with AS 3600 and the associated codes 
nominated therein. Reinforcement shall comply with AS 4671.  

All form work shall be designed in accordance with the Form Work Code AS 3610. 
The form work surface shall be in accordance with AS 3610 Section 3. Unless noted 
otherwise Class 2 Form Work shall be used for exposed surface in the case. Stripping 
of form work shall comply with AS 3600, Section 19.6.2. Stripping earlier than 
nominated in AS 3600 will only be permitted by the Superintendent if early age (e.g. 
E7) concrete test results are made available to the Superintendent and subsequent 
calculation show that this is possible. 

Minimum cover shall comply with AS 3600 and shall be 50 mm unless noted 
otherwise. 

All concrete shall be thoroughly vibrated into its final position. 

15.2 REFERENCED DOCUMENTS 

AS 1012 Methods for testing concrete 

AS 1129 Fly Ash for use in concrete 

AS 1130 Code of Practice for Use of Fly Ash in Concrete 

AS 1141 Methods for sampling and testing aggregates 

AS 1302 Steel reinforcing bars for concrete 

AS 1379 The Specification and supply of concrete 

AS 1478 Chemical admixtures for use in concrete 

AS 2349 Method of sampling Portland and blended cement 

AS 2758.1 Aggregates and rock for engineering purposes—concrete aggregates 

AS 3582.1 Supplementary cementitious material for use with Portland cement—
fly ash 

AS 3582.2 Supplementary cementitious material for use with Portland cement—
slag-ground granulated iron blast-furnace 
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AS 3600 Concrete structures 

AS 3799 Liquid membrane-forming curing compounds for concrete 

AS 3972 Portland and blended cements 

SAA HB 79 Alkali Aggregate reaction—Guidelines on Minimising the Risk of 
Damage to Concrete Structures in Australia. 

15.3 QUALITY ASSURANCE 

The concrete suppliers covered by this Specification shall be capable of demonstrating 
certification of their quality management system to the Australian Quality System 
Standard (AS/NZS ISO9001, AS/NZS ISO9002, AS/NZS ISO9003) by third-party 
organisations certified to the Joint Accreditation System of Australia and New 
Zealand (JAS-ANZ). 

15.3.1 Submission of certificates and samples 

The Concrete Supplier shall submit copies of test certificates from NATA registered 
laboratories, covering cement, supplementary cementitious materials, chemical 
admixtures, and aggregates to indicate their compliance with the relevant requirements 
of Section 16.4 of this specification. Mixing water shall be in accordance with 
Section 16.4.7. Alternatively, samples of materials shall be submitted for testing to a 
laboratory with NATA registration for the relevant tests. 

Such certificates or samples shall be submitted prior to, or with, the concrete mix 
details and at any other time specified herein or in accordance with AS 1379. 

Certificates produced by the suppliers of aggregates etc will be acceptable. 

15.3.2 Materials to be tested 

The certificates from NATA-registered laboratories or samples required under 
Section 16.4.1 of this specification shall relate to materials already stockpiled at the 
aggregate plant (quarry) or at nominated location, for use under the contract or to the 
most recent production or materials from the source and of the quality intended for 
use. 

15.3.3 Batching scales 

Batching scales shall be calibrated in accordance with AS 1379 by an independent 
supplier with NATA registration for the appropriate tests. The reference to the 
calibration status shall be readily accessible. 

15.4 MATERIALS FOR CONCRETE 

All materials used in producing concrete, mortar and grouts shall satisfy the 
requirements of the relevant standards listed in Section 16.2 of this specification, 
except where modified by the special requirements of this specification. No concrete, 
mortar or grout shall be supplied before the conformance of all constituent materials is 
verified by test certificates from NATA registered laboratories. 
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15.4.1 Cement 

Cements shall comply with AS 3972–1997—Portland and Blended Cements. 

Only Portland or Blended Cements shall be used. The source of supply of any type of 
cement shall not be changed without prior notification and verification of 
conformance by test certificates from NATA-registered laboratories. 

15.4.2 Aggregate 

Fine and coarse aggregates for concrete shall comply with the requirements of 
AS 2758.1, except where special requirements are specified in this section. In 
reinforced concrete, the maximum size of aggregates shall not exceed one-half the 
minimum spacing between reinforcing bars or 20 mm, whichever is the lesser. 
Unreinforced concrete shall have a maximum size aggregate of 40 mm except where 
larger size aggregates are specified for mass concrete when limitations on temperature 
rise are necessary. 

15.4.3 Fine aggregate 

Fine aggregate shall consist of clean, hard, tough, durable, uncoated grains, uniform in 
quality, comprising of material of which not less than 90% passes the 4.75 mm sieve 
and shall have a range of sizes down to material passing 150 µm sieve with a water 
absorption not exceeding 2.5%. It shall comply generally with the requirements and 
tolerances as detailed in AS 2758.1 for fine aggregate, with the exception that the 
grading shall be given in Table 16.1. 

Table 15.1 Fine aggregate grading 

Australian standard 
sieve aperture 
(mm) 

 
% Passing by  

mass of sample 

9.5 100 
4.75 90–100 
2.36 65–100 
1.18 40–85 
600 25–60 
300 10–30 
150 2–10 
75 0–4 

15.4.4 Coarse aggregate 

Coarse aggregate shall consist of dense natural material with water absorption not 
exceeding 2.5%. Natural material may be sourced from alluvial gravel/rock or 
quarried rock. The coarse aggregate may or may not be crushed and/or sieved to 
obtain the required particle grading. 

15.4.5 Particle shape 

The proportion of misshapen particles determined in accordance with AS 1141, 
Section 14, using a 2:1 ratio shall not exceed 35%. 
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15.4.6 Water 

All water used for mixing concrete, grouts and mortar shall conform to AS 1379 
Section 2.4. 

15.4.7 Chemical admixtures 

Chemical admixtures, unless specifically excluded, shall comply with AS 1478 and 
shall be used in accordance with AS 1379. Calcium chloride shall not be used as a 
concrete admixture.  

Total alkali contribution (measured as Na2O equivalent) of all admixtures shall not 
exceed 0.20 kg/m3. 

15.4.8 Restrictions on chemical content in cement 

For water retaining concrete, the acid-soluble content of concrete from all mix 
sources, expressed as the proportion of SO3 by mass, shall not exceed 20 g/kg of 
cement. 

15.5 CONCRETE MIX DESIGNS 

Concrete shall consist of a mixture of cement, water, fine aggregate and coarse 
aggregate, and may, if approved, include special admixtures or additives. The concrete 
shall satisfy the strength and durability requirement specified when in the finished 
work, which is sound and dense, free of voids and honeycombing or segregation, and 
with exposed surfaces meeting the surface finish specifications. 

The proportion of fine aggregate to coarse aggregate will depend upon the grading and 
other properties of the materials, but the amount of fine aggregate shall always be the 
minimum, which when combined with the cement, will produce only sufficient mortar 
to fill the voids between the coarse aggregate and leave a slight excess for finishing. 

In order to secure the optimum strength and durability of the finished concrete, the 
quantity of water to be used in mixing the concrete shall be the minimum which will 
give satisfactory workability and consistency, having regard to the conditions and 
manner of placing the concrete in the work, while complying with the specified 
maximum water-cement ratio. 

The concrete supplier shall, before the supply of any concrete, mortar or grout, submit 
the details of the mix to be used on, or with reference to, test certificates from NATA 
registered laboratories which verify the strength performance in accordance with the 
appropriate Australian Standard, and also details of the proposed concrete supplier 
and/or batch plant. 

Laboratory trial mixes shall be performed and test results notified on certificates from 
NATA registered laboratories if: 

the proposed mix design, additives or admixtures vary from the normal production 
of the nominated supplier and/or batch plant 

• 

• a site batch plant is proposed. 
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15.6 CLASSIFICATIONS OF CONCRETE 

Concrete used in the Works shall be manufactured in accordance with this 
Specification, in grades having properties as listed in Table 15.2. 

Table 15.2 Classification of concrete 

 
 
 
Concrete 
grade 

 
 
 
 

Cement type 

 
 

Minimum cement 
(binder) content 

(kg/m3) 

 
 

Nominal 
slump  
(mm) 

 
Maximum 

water/ cement 
(water/binder) 

ratio 

Minimum 
characteristic 
strength F’c at  

28 days 
(Mpa) 

N20 General purpose — 80 — 20 
N25 General purpose — 80 — 25 
N40 General purpose 360 80 0.45 40 
Stabilised 
sand 

General purpose 25:1 
(sand:cement) 

n/a n/a n/a 

Notes: 

N20 Shall be used for all pipe encasement and anchor blocks and as blinding concrete and overbreak concrete. 

N25 Shall be used for minor concrete works including kerbs, gutters, dishdrains, stormwater drainage pits,  
surface water pits, mass concrete stairs, footpaths, mowing strips, laybacks, electrical pits and for all pipe encasement and 
anchor blocks. 

N40 Shall be used for fibre reinforced concrete. 

15.6.1 No fines concrete 

No-fines concrete shall consist of Portland Cement and coarse aggregate. Portland 
Cement shall comply with this Specification. Coarse aggregate shall comply with the 
grading shown in Table 15.3. 

Table 15.3 Coarse aggregate grading 

 
 
AS 1152 

Sieve size 
(%) passing 

(10 mm Nom) 

Sieve size 
(%) passing 

(20 mm Nom) 

26.5 mm — 100 
19 mm — 85–100 
13.2 mm 100 0-10 
9.5 mm 85–100 0-5 
4.75 mm 0–10 0 
0.075 mm 0–2 0 

Minimum cement content shall be 250 kg/m3. 

The water–cement ratio shall be 0.5–0.55 by weight. 

No-fines concrete shall be screeded to the required surface levels without tamping, 
rodding or vibrating. Before granular pavement material is placed over No Fines 
concrete, the surface shall be covered with BIDDIM A44 Geotextile or equivalent. 
Before normal concrete is poured over no-fines, the surface shall be covered with two 
layers of 200 µm PVC membrane. No fines concrete shall be placed at the thickness 
detailed on the drawings. 
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15.7 PRODUCTION AND DELIVERY 

15.7.1 General 

All concrete, mortar and grout shall be supplied as notified in accordance with 
Section 16.6 of this specification. The requirements of AS 1379, Sections 3 and 4 and 
Appendix A, shall be applied, except where modified by this specification and 
irrespective of the mix being concrete, mortar or grout, pre-mixed or site-mixed. 

The production and transport shall be such as to: 

limit segregation or loss of materials • 

• 

• 

• 

supply a homogeneous product 

result in concrete workability at the time of incorporating in the works, which is 
compatible with the capacity of the placing equipment to achieve the full 
compaction, form and surface finish. 

15.7.2 Mixing 

General 

Mixing shall comply with AS 1379. 

Mixing times 

The minimum mixing time shall comply with AS 1379. 

When by reason of delay it is necessary to hold a batch in the mixer, mixing may be 
continued for a maximum of ten minutes, except for split drum mixers for which a 
maximum of five minutes shall apply. 

Stand-by plant 

The Contractor shall nominate a back-up batching plant to be used in the event of a 
breakdown or other emergency. 

Hand mixing 

In the case of a breakdown of the mechanical mixing equipment, approval may be 
given to hand mix small quantities so as to reach a support or a suitable location for a 
construction joint. In the event of hand mixing being approved, an extra 10% cement 
shall be added to the mix and the water/cement ratio shall be maintained.  

Re-tempering 

Concrete which has commenced to harden before being placed shall not be re-
tempered and shall be rejected. 

15.7.3 Delivery 

General 

Delivery shall comply with the following requirements: 

The mixed concrete with a slump exceeding 50 mm shall be delivered in an 
agitating vehicle. Do not add water on site. 
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Agitating vehicles shall be used to deliver concrete, which will be hand placed. • 

Identification certificate 

An identification certificate bearing the information required by AS 1379, shall be 
provided with each load delivered. Copies of the certificates shall be retained by the 
Contractor to record deliveries and shall be made available on request. 

Time from charging to incorporating in works 

The Contractor shall be responsible for ensuring that the delivery time up to the 
incorporation in the works complies with the requirements of Table 15.4. 
Incorporation in the work shall be determined as the time that compaction is 
completed. 

Any portion of a batch that fails to meet the requirements of Table 15.4 shall be 
rejected. 

Table 15.4 Maximum time from charging to incorporating in works 

Concrete temperature 
at time of discharge 

Maximum elapsed time from addition of water 
to incorporation in works 

DELIVERY IN AGITATING TRUCKS  
<5ºC Not permitted under this specification 
5–24ºC 2 hours 
24–27ºC 1 hour 30 minutes 
27–32ºC 1 hour 
32–35ºC 45 minutes 
>35ºC Not permitted under this specification 

SITE MIXING AND/OR DELIVERY IN 
NON-AGITATING TRUCKS 

 

5–32ºC 45 minutes 
32–35ºC 30 minutes 

Mixing in hot weather 

Hot weather mixing 

The temperature of any batch shall not exceed 35ºC at the time of discharge excepting 
those mixes that are for elements over 400 mm thick in which case a maximum of 
30ºC shall apply. Where necessary, one or more of the following procedures shall be 
employed to ensure the maximum temperature is not exceeded: 

use of chilled mixing water • 

• 

• 

addition of ice to the mixing water (no ice particle shall remain by the time of 
discharge of the concrete) 

cooling of the coarse aggregate by shading and/or cold water spraying of the 
stockpiles. 
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15.8 TESTING 

Sampling and Testing of fresh and hardened concrete in accordance with AS 1379 
shall be carried out to ensure that all specified performance requirements are satisfied. 
All sampling and testing required shall be performed by the Concrete Supplier at the 
Concrete Supplier’s expense. The Concrete Supplier shall supply copies of the 
certificates from NATA registered laboratories for all testing carried. Concrete 
Supplier’s identification certificates shall be submitted in accordance with AS 1379. 

All testing equipment must be calibrated by NATA registered suppliers at a frequency 
sufficient to ensure maintenance of NATA registration. 

The Concrete Supplier shall use only trained, competent personnel, operating facilities 
and equipment certified where required by NATA registered suppliers, for the taking 
of samples and specimens and the preparation of materials and work for testing. 

Samples shall be taken in accordance with AS 1012.1. Records shall be kept by the 
Contractor of all aspects of sampling and be made available on request. 

The sampling, testing and acceptance shall be carried out in accordance with AS 1379, 
and at the minimum frequencies shown in Table 15.5. This sampling frequency may 
be increased or decreased as considered necessary after consistency of results has been 
assessed. 

Table 15.5 Concrete sampling and testing frequency 

Location of concrete Normal Frequency of sampling minimum 

Footings 1 per 50 m³ 1 per building 
Slab on ground  1 per 50 m³ 1 per slab or cast section of slab 
Blinding 0  

The concrete supplier shall take concrete samples at the point of discharge from the 
truck. Each sample shall consist of at least: 

a slump test. (Concrete slump shall be 80 mm unless nominated otherwise on the 
drawings. Tremie concrete slump shall be 160 mm) 

• 

• 

• 

• 

three standard cylinders—one tested at seven days 

two tested at 28 days 

temperature measurement of the mix—when requested by the Project Construction 
Manager or his nominated representative. 

Records of all plant and control sampling and tests shall be kept in accordance with 
this Specification and AS 1379. 

15.8.1 Slump 

All batches of concrete tested in accordance with AS 1012.3 which fail to conform to 
the slump specified, or for which the slump measured is outside the usual range for 
that particular mix, shall be positively identified and shall not be incorporated in the 
work. 
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Unless otherwise specified (e.g. for pumped or self levelling concrete), the concrete 
mix shall have the slump values of: 

for mass concrete—80 mm nominal • 

• for reinforced concrete and all other concrete—80 mm nominal. 

15.8.2 Compressive strength 

Testing shall be required to confirm compliance of compressive strength and shall be 
carried out in accordance with AS 1012. At least three specimens shall be cast 
concurrently from each sample. These specimens shall be prepared, cured and 
transported in accordance AS 1012 excepting specimens to be tested for early 
compressive strength which, shall be stored and cured under the same conditions as 
the concrete they represent. Frequency of sampling shall be in accordance with 
AS 1379. 

15.8.3 Flexural strength 

Flexural strength testing shall be carried out in accordance with AS 1012.1. Testing 
frequency shall be one per slab. All samples tested to achieve characteristic flexural 
strength of 4 MPa. Sample shall be taken from a concrete delivered with an 80 mm 
slump.  

15.9 ACCEPTANCE AND REJECTION CRITERIA 

15.9.1 Rejection and removal 

Any concrete, mortar or grout which cannot be shown to satisfy the relevant criteria 
specified for slump in accordance with AS 1379 or compressive strength shall be 
liable to rejection. Where material has been rejected, it shall not be incorporated in the 
work. Incorporated concrete that is rejected shall be removed and replaced by the 
Contractor with material conforming to the contract specifications. All costs 
associated with the rejection, removal and replacement of the deficient work shall be 
borne by the Concrete Supplier. 

Concrete which cannot be shown to satisfy the requirement for strength and durability 
due to porosity, segregation, surface defects, honey-combing, excessive bleeding or 
otherwise caused voids or inclusion of other material and/or inadequate placing or 
curing procedures, will be rejected, removed and replaced at the Contractors expense. 

15.9.2 Sample representation 

The test results of any sample shall be deemed to be representative of all of that 
particular mix supplied since the previous sample was taken to determine the property 
in question. 

15.9.3 Standard deviations 

The standard deviation of a controlled grade shall be determined in accordance with 
AS 1379. When less than 30 samples are available the standard deviation shall be 
determined as given in Table 15.6. Where sufficient test results are available for a 
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similar strength concrete from the same batch plant the standard deviation for that 
concrete may be used. 

Table 15.6 Assumed standard deviations 

Characteristic 
strengths 
‘fc’ MPa 

Assumed standard 
deviation  
‘s’ MPa 

20 4.5 
25 4.8 
32 5.2 
40 5.9 

15.9.4 Acceptance criteria—strength 

Compliance of an element, batch or lot of concrete with the specified characteristic 
strength for the grade specified shall be determined in accordance with AS 3600 using 
the production assessment appropriate to the concrete supply. 

15.9.5 Acceptance criteria—shrinkage 

Compliance of an element, batch or lot of concrete with the specified maximum 
drying shrinkage for N grades shall not exceed 400 microstrain at 56 days as 
determined by AS 1012, with an acceptance tolerance of maximum +20%. 

15.10 STEEL FIBRE TYPE AND DOSAGE 

While all Dramix steel fibres for flooring applications have the same hooked-end 
configuration, the fibre type (length, diameter and tensile strength) varies depending 
on specific project conditions. Steel fibre shall be Dramix (or equivalent) mixed in 
accordance with Section 16.11 of this specification. Fibre to be used is RC 65/60–BN 
at a dose rate of 30 kg/m3.  

15.11 BATCHING CONSIDERATIONS FIBRE REINFORCED CONCRETE 

15.11.1 General 

A central batching mixer shall be used to mix the Fibre Reinforce concrete. A 
continuous aggregate grading shall be used. The concrete is to be mixed until all glued 
fibres are separated into individual fibres.  

If special cements or admixtures are used, a preliminary test is shall be conducted to 
determine the concrete strength at seven days and 28 days in accordance with 
AS 1379. 
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15.11.2 Fibre addition 

In batching plant mixer 

Fibres shall not be added as the first component in the mix. Fibres can be introduced 
together with sand and aggregates, or can be added in freshly mixed concrete. 

Only for drummixer: unopened degradable bags can be thrown directly in the mixer 

Truckmixer 

The drum speed of the mixer will be between 12 rpm and 18 rpm. Adjust the slump to 
a minimum of 12 cm, preferably with water reducing agents or high water reducing 
agents. Fibres may be added with a maximum speed of 60 kg per minute. Provided 
that the drum speed is a minimum of 12 rpm, unopened degradable bags can be added. 
Optional equipment for dosing fibres is a belt-hoist elevator. After adding the fibres, 
mixing at highest speed shall continue for 4–5 minutes (±70 rotations) 

Automatic dosing 

Fibres can be dosed from bulk at rates from 0 kg per second up to 3.5 kg per second 
with specially developed dosing equipment. 

15.12 SOIL SUPPORT SYSTEM 

The soil support system should be well drained and provide adequate and uniform 
load-bearing support. Specific attention should be given to the site preparation 
requirements, including proof-rolling, because the performance of a slab on ground 
depends on the integrity of both the soil support system and the slab. The in-place 
density of the soil support system should be at least the minimum required by the 
specifications, and the base should be free of deleterious material before the concrete 
placing begins and able to support construction traffic such as loaded truck mixers. 

Proof-rolling shall be used to determine that the soil support system is adequate to 
provide a uniformly stable and adequate bearing support during and after construction. 
Proof-rolling, observed by the superintendent, shall be accomplished by a loaded 
tandem axle dump truck, a load truck mixer, roller, or equivalent. In any case, multiple 
passes should be made using a pre-established grid pattern. 

If rutting or pumping is evident at any time during the preparation of the soil support 
system, repairs such as, but not limited to, raking smooth or compacting with suitable 
compaction equipment should be undertaken. ‘Rutting’ normally occurs when the 
surface of the base is wet and the underlying soils are firm. ‘Pumping’ normally 
occurs when the surface of the base is dry and the underlying soils are wet. Any 
depression in the surface deeper than 13 mm should be repaired. 

The tolerance of the sub-base should follow the local standards or jobsite specification 
with maximum tolerances of: 

±10 mm for h ≤ 150 mm • 

• ±30 mm for h ≥ 400 mm 
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linear interpolation between 150 mm and 400 mm for corresponding maximum 
tolerances.  

• 

15.13 AGGREGATES 

Aggregates should conform to industry standards such as ASTM C 33. Combined 
aggregate gradations should conform to industry standards such as ACI 544.1R8. A 
uniform gradation is necessary to produce a desirable matrix while reducing water 
demand of the concrete mixture and reducing the amount of cement paste required to 
coat the aggregates and steel fibres.  

15.14 CURING 

15.14.1 Curing 

Concrete shall be cured continuously for a period of at least seven days that ensures 
that the design requirements for strength, serviceability and stripping are satisfied and 
that 90% water retention after 72 hours is achieved. To satisfy durability requirements, 
the initial curing periods shall be not less than those given in Clauses 4.4 to 4.6 of 
AS 3600. 

Curing shall be achieved by the application of water or steam to, or the retention of 
water in, the freshly cast concrete and shall commence as soon as practicable after 
finishing of any unformed surfaces has been completed. Where retention of water in 
the fresh concrete relies on the application to exposed surfaces of sprayed membrane-
forming curing compounds, the compounds used shall comply with AS 3799. 
Alternative curing methods shall be submitted to the Superintendent for review prior 
to implementation. 

Masterkure 111CF (or approved equivalent) is to be added first when the concrete is 
being screeded followed by Masterkure 100 WB (or approved equivalent) after the 
concrete surface is finished. 

15.14.2 Protection 

Freshly cast concrete shall be protected from the effects rain, running water and 
freezing or drying prior to hardening. During the initial curing period the concrete 
shall be protected from freezing or drying. 

15.15 WATER STOPS 

250 mm wide Surestop PVC Rearguard RGX water stops (or approved equivalent) are 
to be used at the bottom over the entire length of all joints in the Barney Creek Haul 
Road Crossing slabs. Fixing of the Rearguard water stop in horizontal applications 
shall be achieved by laying the water stop on top of the vapour barrier centrally along 
the line of the joint being formed. Prefabricated intersections shall be used at all 
intersections of slabs. All joints are to be site welded using blades and jigs available 
from the supplier. All welds shall be carried out by appropriately trained, qualified, 
and experienced tradesmen. Care must be taken not to heat the PVC to the point of 
charring as the quality of the joint will be compromised and harmful fumes will be 
released. 
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15.16 JOINTS 

10 mm Danley Diamond Dowel Joints (or approved equivalent) located at half the 
slab thickness (± 5%) shall be used for all fibre reinforced concrete joints. Parallel to 
the top of the slab one end of the nailing plate shall be no more than 3 mm higher than 
the other end of the plate. Perpendicular to the face of the dowel joint, the top of the 
sleeve at the apex shall be no more than 3 mm higher or lower than the face of the 
sleeve behind the nailing flange. Dowel plates are to be inserted in the sleeve as soon 
as practicable after pouring concrete and stripping formwork, and no later than 36 
hours after pouring concrete. Joints shall be sealed as soon as practicable and 
maintained throughout the life of the pavement to ensure minimal change of moisture 
content in the sub-base and sub grade. 

After stripping formwork 10 mm Stiff joint filler board is to be attached to the 
concrete face of the joint above and below the diamond dowel. The stiff joint can be 
cut with a Stanley knife such that the entire exposed face of the concrete joint can be 
covered with the stiff joint filler board. The filler board can be attached to the concrete 
using nails or glued using liquid nails or equivalent. The top 10 mm of the filler board 
has a zip top that is to be removed after the next concrete slab has been stripped of 
formwork. After the strip has been removed a 10 mm by 10 mm bead of Bostik Seal n 
Flex is to be applied to seal the joint. 

15.17 SHRINK REDUCING AGENT 

15.17.1 Mixing 

Tetraguard AS21 (or approved equivalent) can be added during the batching process 
or on site. It is recommended that when added during the batching process, Tetraguard 
AS21 (or approved equivalent) is added to the initial batch water (as per a normal 
water reducer) to ensure complete distribution throughout the mix. When added on 
site, high speed agitation for 2–3 minutes is required to ensure complete distribution of 
the Tetraguard AS21 (or approved equivalent) throughout the mix. 

Tetraguard AS21 (or approved equivalent) is to be added at a rate of 8 L/m3 to reduce 
the effect of drying shrinkage to below 400 microstrain. 

15.17.2 Compatibility 

Tetraguard AS21 (or approved equivalent) can be used with other MBT admixtures to 
achieve cost affective customised performance. However, all admixtures should be 
dispensed separately and added separately to initial batching water to ensure complete 
distribution throughout the mix. Tetraguard AS21 (or approved equivalent) should not 
be used in conjunction with other admixtures unless specific test information is 
available. 

15.18 SEALANTS 

15.18.1 Surface preparation 

Clean by grinding, sandblasting or wire brushing to expose a sound surface, free of 
contamination and laitance. Joints can be blown out using oil free compressed air or 
vacuum cleaned 
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15.18.2 Priming 

Bostik N49 primer (or approved equivalent) is generally a one component primer for 
use on porous surfaces and serves as an adhesive agent between the concrete surfaces 
for the sealant system. It is the user’s responsibility to check the adhesion of the cured 
sealant on typical test joints at the project site, before and during application, if the 
surface is unusual. 

The concrete joint is to be masked prior to the application of the Bostik N49 primer 
and Bostik Seal-n-Flex FC sealer (or approved equivalent). Apply primer at full 
strength with a brush or clean cloth. A light, uniform coating is sufficient for most 
surfaces. Porous surfaces require a somewhat heavier, although not excessive, coat. 

Allow primer to dry before applying Bostik Seal-n-Flex FC. Depending on the 
temperature and humidity, primer will be tack free in 15 minutes to two hours. 
Priming and sealing must be done on the same work day. 

15.18.3 Application 

Bostik Seal-n-Flex FC comes ready to use. Apply by professional caulking gun set to 
fill a 10 x 10 mm joint. Do not open cartridges or sausages, until preparatory work has 
been completed. Fill joints from deepest point to the surface by holding a suitably 
sized nozzle against the back of the joint. Dry tooling using a spatula or putty knife 
flush to finish is recommended. DO NOT use soapy water or solvents when tooling. 
Tooling results in the correct bead shape, a neat joint, and maximum adhesion. Excess 
sealant can be removed by a dry cloth or solvent wipe before curing. Masking tapes 
shall also be removed before curing. 

For Best Performance protect unopened containers from heat and direct sunshine. In 
cool or cold weather, store container at room temperature for at least 24 hours before 
using.   

15.19 FINISHING 

The horizontal concrete surfaces shall be finished with a broom to ensure a non slip 
surface within the tolerances specified. 

No holes, chases or embedments other than those shown on the drawings listed at 
Appendix A shall be made in concrete members without prior approval from the 
Superintendent. 

15.20 TOLERANCES 

Pavement slab tolerances shall be in accordance with AS 3600 and shall not exceed 
1/200 times the specified dimension or 5 mm whichever is the greater. The deviation 
of any point on the surface of the pavement shall not exceed 1/250 times the length of 
the line or 10 mm which ever is the greater. 
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16 Initial rehabilitation 

16.1 GENERAL 

Topsoil management, erosion and sediment control during construction, rehabilitation 
requirements for the realigned channel sections and the flood protection levee and 
monitoring of rehabilitation will be contained in a site specific Environmental 
Management Plan. 

16.2 FISH RESTING AREAS 

Fish resting pools shall be incorporated as deeper sections along the bed of the new 
channel, as off-stream pools at the junctions with tributaries and side gullies and/or 
pools and riffles.  Fish resting areas shall be provided in the new channels as indicated 
in the drawings but generally: 

In rock areas: Pools shall be located in areas of weaker rock at least 30 m long and 
at random spacings but at least two pools per 250 m along the length of the 
channel. The pools will be at least 0.5 m deep and extend at least 60% of the 
channel width. 

• 

• 

• 

In soil areas: Pools shall be at least 30 m long and at random spacings but at least 
two pools per 120 m along the length of the channel. The pools will be up to 1.5 m 
deep and extend at least 50–60% of the channel width. 

Behind riffles. Riffles with a downstream face of 20H : 1V and an upstream face of 
4H : 1V shall be formed by dumped rock with a nominal size of 450 mm.  The 
depth of the pool formed by the riffle shall be approximately 1.5m and the spacing 
between riffles in alluvium shall be in accordance with the drawings. 

16.3 LARGE WOODED DEBRIS (LWD) 

LWD shall be provided to provide habitat for fauna and shall comprise locally won 
logs that shall be no less than 300 mm in diameter and at least 4 m in length. 

Large woody debris (LWD) is to be placed in bed of channel to assist in rehabilitation, 
to provide habitat, encourage sediment trapping and meandering. LWD should 
comprise dead trees with Diameter Breast Height (DBH) 300 mm minimum preferably 
> 450 mm. Preference is for LWD with intact root ball and up to 8 m of the trunk, 
with a few main branches but not too much of the entire tree canopy. 

LWD should be located at irregular spacing, placement, and alignment to resemble a 
random distribution. In channel sections with a sand/clay bed, the maximum spacing 
of LWD should be ~100 m with spaced as low as 30 m. In rock bed sections the 
maximum spacing of LWD should be 200 m.  
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LWD are to be placed irregularly on alternating sides of the river bed, with 
randomness. Near tributary junctions, LWD should be placed on the bank opposite to 
the side where the tributary joins. About 20–40% of LWD should be in groups of two 
or three logs placed to resemble a log jam. ‘Log-jams’ should be placed closer to the 
banks and should not obstruct more than 50% of channel bed. 

Shallow loose sand (around 200–400 mm depth) should be placed on upstream and 
downstream side of logs to resemble sand bar. At least two thirds of LWD should be 
anchored. Anchoring may be achieved by partial (>25%) burying of the log and root 
ball, chaining to a timber pile driven into a sand or clay bed or chaining to a grouted 
steel bar in rock beds. 

Approximately 60–80% of LWD should be aligned angled from the bank (about  
30–60°) in downstream direction. The remainder should be perpendicular to bank and 
some pointing upstream. 

In rock areas the LWD will be pinned into position at random locations at intervals not 
exceeding 200 m along the length of the diversion channel. The LWD will be fixed to 
the channel bed by at least two ‘U’ shaped pins fabricated from N32 galvanised 
reinforcing bar. The hold down pins will be inserted into pre drilled holes 70 mm in 
diameter and back filled with a non shrink grout with a compressive strength of at 
least 40 MPa. The holes in the bedrock will be at least 2150 mm deep. Galvanised 
chains with a SWL of 2 t will be used to shackle the LWD to the pins. All ‘D’ 
shackles or other connecting devices will have the same SWL as the chain.  

In soil areas the LWD will be pinned into position at random locations at intervals not 
exceeding 100 m along the length of the diversion channel. The LWD will be fixed to 
the channel bed by at least three 450 mm diameter timber piles driven 3 m deep into 
the channel bed. The piles will extend 1 m above the channel bed. Galvanised chains 
with a SWL of 2 t will be used to connect the LWD to the piles. The chains will be 
fixed to the piles such that the chains cannot ride over the top of the piles as the water 
in the channel rises. All ‘D’ shackles or other connecting devices will have the same 
SWL as the chain.  

16.4 TIMBER GROYNES 

Timber groynes spaced at approximately 20m shall be placed in the vicinity of stream, 
river or channel junctions, as shown on the Drawings, to minimise the likelihood of 
bank erosion by trapping debris and sediment. 

The timber groynes shall comprise up to ten (10) hardwood piles at 1.2m centres, each 
pile with a minimum diameter of 300mm.  The piles shall be driven approximately 3m 
into alluvial materials and shall protrude approximately 1m above the surface of the 
channel. 

16.5 ROCK FRACTURING 

Where blasting is required to loosen weathered and fresh rock in diversion channels 
prior to excavation, the blasting shall extend 2m beyond the lines of the excavation 
when measured normal to the face of the excavation.  The purpose of the blasting is to 
assist in the establishment of vegetation by fracturing the rock mass and allowing soil 
and moisture to penetrate the crevices. 
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16.6 TOP SOIL SPREADING 

Where shown on the drawings, run of excavation rock is to be spread on excavation 
batters in alluvium.  The purpose of the rock is as a temporary armouring to provide 
an environment where seeds can germinate and riparian vegetation can become 
established. 

Topsoil shall be spread over the rock armouring located in the new channels and 
where bedrock has been deliberately fractured beyond the lines of the excavation.  The 
topsoil shall be non dispersive and shall contain locally occurring grass and riparian 
vegetation seeds.  Sluicing with water cannons may be undertaken to assist the topsoil 
in penetrating the dumped rock. 

16.7 TREATMENT OF DISPERSIVE SOILS 

Routine sampling of alluvium in diversion batters shall be undertaken to identify areas 
of potentially dispersive soils.  If materials with an Emerson Class number equal to 
one (1) are identified, then they shall be protected with a 0.9m thick layer of run of 
excavation rock underlain by Bidim A44 geotextile or approved equivalent.  Topsoil 
shall also be spread over the rock in accordance with Clause 16.6. 
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Appendix A 
Drawing List 
 

 
Drawing No. Title 

BEE508-C-DWG-001 Drawing Index & Locality Plan 
BEE508-C-DWG-002 Levee  & Diversions - Layout Plan  
BEE508-C-DWG-003 Overburden Emplacement - Layout Plan   
BEE508-C-DWG-004 Services Plan 
BEE508-C-DWG-005 Stage 1 Construction Limits 
BEE508-C-DWG-101 McArthur River Diversion Set out Details 
BEE508-C-DWG-102 Longitudinal Section 
BEE508-C-DWG-103 Typical Sections 
BEE508-C-DWG-104 Typical Details – Inlet / Outlet 
BEE508-C-DWG-105 Typical Bed Details 
BEE508-C-DWG-106 Typical Details – Tributary Treatment Details 
BEE508-C-DWG-107 Rock Chute Details Sheet 1 of 2 
BEE508-C-DWG-108 Rock Chute Details Sheet 2 of 2 
BEE508-C-DWG-109 Bull Creek Cascade Concept Design Sheet 1of 2 
BEE508-C-DWG-110 Bull Creek Cascade Concept Design Sheet 2of 2 
BEE508-C-DWG-201 Barney Creek Diversion Set out Details 
BEE508-C-DWG-202 Longitudinal Section 
BEE508-C-DWG-203 Typical Sections 
BEE508-C-DWG-204 Surprise Creek Chute Details – Sheet 1 of 2 
BEE508-C-DWG-205 Surprise Creek Chute Details – Sheet 2 of 2 
BEE508-C-DWG-206 Typical Details - Tributary Treatment Details 
BEE508-C-DWG-207 Typical Bed Details  
BEE508-C-DWG-301 Levee Set out Details 
BEE508-C-DWG-302 Longitudinal Section  
BEE508-C-DWG-303 Levee Typical Sections – Initial Construction  
BEE508-C-DWG-304 Tie in to Barney Hill at CH00 
BEE508-C-DWG-305 Tie in to Barney Hill at CH 7261 
BEE508-C-DWG-306 Temporary River Crossings Sheet 1 of 2 
BEE508-C-DWG-307 Temporary River Crossings Sheet 2 of 2 
BEE508-C-DWG-308 Mine Levee Wall Final Arrangement 
BEE508-C-DWG-501 Haul Road Set out Details 
BEE508-C-DWG-502 Longitudinal Section 
BEE508-C-DWG-503 Typical Haul Road Sections – Pavement Details 
BEE508-C-DWG-504 Safety Bund and Drainage Details 
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Appendix C 
Xstrata HSEC Standards 










































