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This document (Specification) has been prepared by GHD for The Department of Infrastructure,
Transport, Regional Development and Communications (DITRDC) and may only be used and
relied on by The Department of Infrastructure, Transport, Regional Development and
Communications for the purpose agreed between GHD and DITRDC as set out in section 1.4 of
this document.

GHD otherwise disclaims responsibility to any person other than The Department of
Infrastructure, Transport, Regional Development and Communications arising in connection with
this document. GHD also excludes implied warranties and conditions, to the extent legally
permissible.

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

GHD has no responsibility or obligation to update this document to account for events or
changes occurring subsequent to the date that the document was prepared.

GHD has prepared this document on the basis of information provided by The Department of
Infrastructure, Transport, Regional Development and Communications, Shire of Christmas
Island, Christmas Island Phosphate, Water Corporation and others who provided information to
GHD, which GHD has not independently verified or checked beyond the agreed scope of work.
GHD does not accept liability in connection with such unverified information, including errors
and omissions in the Specification which were caused by errors or omissions in that information.

GHD has not been involved in the preparation of the final Tender or Contract documentation for
the works detailed in the Specification and has had no contribution to, or review of the Contract
documents other than in this Technical Specification. GHD shall not be liable to any person for
any error in, omission from, or false or misleading statement in, any other part of the Contract or
Tender documents.

GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications -
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General Requirements

1.1 Introduction

The Department of Infrastructure, Transport, Regional Development and Communications
(DITRDC) have requested a review of the stormwater and drainage at the Drumsite on
Christmas Island. There have been several landslips and significant flooding events resulting in
damage to town site infrastructure over recent years especially in areas adjacent the Christmas
Island District High School, Flying Fish Cove, Port and Kampong. The most significant of these
events occurred in Flying Fish Cove towards the western end of the Kampong residential area
and the nearby Port Managers office where the rock fall fence was flattened and large quantities
of rock, soil and debris blocked the main access to the fuel farm along with the wastewater and
water treatment facilities. The observed landslips have caused significant damage to down-
gradient infrastructure. The flooding events have also resulted in some low-lying buildings
becoming flooded along with erosion and deposition damage in several locations.

The anecdotal and observed evidence suggest that runoff from the Drumsite area has been
significant contributor to these issues.

Due to the layout of the area in which work are being undertaken, the project has been split into
three defined areas, Northern, Central and Southern Drumsite areas. Each of these areas have
their own distinct catchments and will be referred to by these names throughout the document.

As a result of the flooding and landslip issues the DITRDC secured funding to undertake a study
into the flooding in the Drumsite area. This study has recommended several changes and
upgrades to the Drumsite stormwater management system design to reduce the potential
impacts of flooding in the areas previously mentioned. Based on the study and in consultation
with several stakeholders it was determined that a number of priority works needed to be
undertaken. These works are detailed within the associated drawings and documentation. They
form the focus of the documentation contained within this Specification.

1.2 Proposed Works

The Department of Infrastructure, Transport, Regional Development and Communications have
confirmed the following Works Under the Contract (WUC) to be conducted as a part of the total
stormwater and drainage package provided by GHD. The following works are conducted in the
Northern, Central and Southern Drumsite’s respectively along with works on the George Fam
Incline adjacent to the Water Corporation Tank and George Fam Centre:

1.2.1 Northern Drumsite and Incline

Works within the Northern Drumsite comprise the construction of the following key elements of
the design:

1. Undertake clearing and removal of vegetation throughout the works in adherence with the
provided clearing permit for the Works.

2. Supply and install approximately 1,070 metres of stormwater drainage pipes and trench
drains throughout the area to direct runoff from the Northern Drumsite area to
compensation storages and structures adjacent and on the George Fam Incline.
Pipework is to be installed along, within and adjacent roadways including Murray Road,
Lam Lok Loh, Tong Yan Loh, Sung Miaw Loh and the Incline Access Road.

3. Supply and install approximately 60 stormwater structures including manholes, gully pits,
combination side entry pits, high flow pits, headwalls and purpose built and designed pits

8 | GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications - Christmas
Island Drainage Remediation Works, 61/35637
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Construction of the Drive Over Diversion Structure (also referred to as Incline Diversion
Structure) that includes a large trafficable grate, weirs, internal control pipes, structural
walls, and footings.

At the Drive Over Structure temporary relocation/ protected and/or replaced of the
existing gravity sewer, water main and underground electrical services directly adjacent
the WUC is possible . The Contractor confirm if this is required and then develop and
implement a construction methodology for the management of these assets in
consultation with the relevant Authorises and Superintendent’s Representative.

Construction of the Incline Drain and associated Incline Outlet Structure into the Incline
Basin.

Construction of the Incline Basin including associated pipework, pits, headwalls, erosion
protection and embankment protection works.

Undertake additional site preparation works and investigations for the Incline Diversion
Drain and Incline Basin to confirm assumed design arrangements presented on the
design drawings prior to construction of associated civil works.

Construction of the Northern Drumsite Basin 1 adjacent Lam Lok Loh and Murray Roads
including lining, soft landscaping, and associated drainage infrastructure.

Construction of the Incline Bund and Incline Retaining Wall within the existing mining
lease areas.

Removal of existing drainage infrastructure as detailed on the drawings.

Removal of approximately 15 metres length of the historical Incline Climbing Rail
infrastructure for future reassembly for display in accordance with Heritage
Requirements.

Undertake road reinstatement and resurfacing along Murray Road throughout the extent
of the Works.

Undertake reshaping and resurfacing of the existing car parking on Tong Yan Loh,
including installation of kerbing and drainage.

Undertake road reinstatement and partial width resurfacing of various roads throughout
the extent of the Works.

Undertake kerb reinstatement and installation associated with the works along roadways
through the Works.

Install security fencing and handrailing surrounding key open basins and drains
associated with the Incline Drive Over, Drain, Outlet and Basin with allowance for crab
migration and movement.

Central Drumsite

Supply and install approximately 390 metres of stormwater drainage pipe throughout the
area to direct runoff from the Central Drumsite area to compensation storages and
structures adjacent the George Fam incline. Pipework is to be installed along, within and
adjacent roadways including Murray Road, Lam Lok Loh, Golden Bosen and Jalan Ketan
Merah.

Supply and install approximately 20 stormwater pits including manholes, gully pits,
combination side entry pits.

Removal of existing drainage infrastructure as detailed on the drawings.

GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications -
Christmas Island Drainage Remediation Works, 61/35637 | 9
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4. Undertake road reinstatement and partial width resurfacing of various roads throughout
the extent of the works.

5. Undertake kerb reinstatement and installation associated with the works along roadways
through the Works.

1.2.3 Southern Drumsite

1. Undertake clearing and removal of vegetation throughout the works in adherence with the
provided clearing permit for the Works.

2. Supply and install approximately 780 metres of stormwater drainage pipes throughout the
area to direct runoff from the Southern Drumsite area to compensation storages and
structures adjacent the Christmas Island District High School (CIDHS). Pipework is to be
installed along, within and adjacent roadways including Murray Road, Lam Lok Loh and
within the CIDHS.

3. Supply and install approximately 35 stormwater pits including manholes, gully pits,
combination side entry pits, high flow pits, headwalls and purpose built and design pits

4. Removal of existing drainage infrastructure as detailed on the drawings.

5. Undertake reshaping and resurfacing of the existing entrances to the CIDHS including
installation of kerbing, channels, and drainage.

6. Undertake road reinstatement and partial width resurfacing of various roads throughout
the extent of the Works.

7. Undertake kerb reinstatement and installation associated with the works along roadways
through the Works.

8. Install security fencing surrounding key open basins associated with the Southern
Drumsite Basin with allowance for crab migration and movement.

9. Construction of a concrete speed and drainage diversion hump to the south of the CIDHS
on Murray Road including all associated signage.

1.2.4 Northern George Fam Incline

Supply and install the proposed revised Incline Outlet Structure adjacent Murray Road including
all associated earthwork, civil, structural and other modifications as detailed on the drawings.

1.3 Definitions

a. The Project Site is the site for drainage related works on Christmas Island.

b. The “Client” means The Department of Infrastructure, Transport, Regional Development
and Communications or their authorised representative.

C. The “Contractor” means the company bound to execute the WUC.

d. “Tender” is the Contractual process devised by the Client to select a preferred Contractor.
e. “Contract’ is the Contract between the Contractor and the Client for drainage works.

f. “Superintendent’s Representative” is the appointed person/s or company representing the

“Client’ in relation to the WUC.

g. “Superintendent’s Representative” where referred to in any documentation related to the
WUC means Superintendent’s Representative.

10 | GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications - Christmas
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1.4 General Requirements

The Contractor shall construct the Works to the lines, levels, grades and in the locations using
the material and methods as specified and as shown on the Drawings.

The Contractor shall carry out all aspects of the Works described in the Specification, including,
but not limited to:

a. Satisfying all of the requirements and criteria of the Contract documents;

b. Providing temporary works for access, storage of construction materials and equipment
and dealing with water;

c. Performing general Contract management tasks including programming, safety and
environmental aspects;

d. Managing environmental issues at the site to minimise the impacts on the environment;

e. Carrying out all performance and commissioning testing in accordance with the
Specification; and

f. Providing ‘As-Constructed’ records, asset register details and manuals for the Works as
specified.

If insufficient detail or instruction is provided in the Specification and Drawings, the Contractor
shall seek instruction from the Superintendent’s Representative prior to commencement.

1.5 List of Abbreviations

The list of major abbreviations used within this document is detailed in Table 1-1. Should an
abbreviation not be detailed here the Contractor should seek clarification from the
Superintendent’s Representative.

Table 1-1 List of Abbreviations

AAR alkali aggregate reaction

ABS Acrylonitrile butadiene styrene

ACM Asbestos Cement Material

ARR Australian Rainfall and Runoff

ASME American Society for Mechanical Engineers
AS Australian Standard

ASA Acrylonitrile styrene acrylate

ASS Acid Sulfate Soils

ASTM American Society for Testing Materials

BM Bench Marks

BMP Borrow Management Plan

CBR California Bearing Ratio

CcC Concrete Canvas

CCMP Contractor Construction Management Plan
CCTV Closed Circuit Television

CEMP Contractor Environmental Management Plan
Cl Christmas Island

CIA Concrete Institute of Australia

CIDHS Christmas Island District High School

CIHD Christmas Island Height Datum

GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications -
Christmas Island Drainage Remediation Works, 61/35637 | 11
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PA Parks Australia (Commonwealth)

PE Polyethylene

PSD Particle size distribution

PQP Project Quality Plan

PQR Project Quality Representative

PVC Plasticised Polyvinyl Chloride

Q Flow

QAR Quality Assurance Representative

RL Relative Level

RTK-GPS Real time kinematic Global Positioning System
SA Standards Australia

SDS Safety Data Sheets

SoCl Shire of Christmas Island

SMDD Standard Maximum Dry Density

SS Stainless Steel

SSM Standard Survey Mark

SSSI Surveying and Spatial Sciences Institute
SPT Standard Penetration Test

TAFE Technical and Further Education

TSS Total Soluble Salts

UCs Uniaxial compressive strength

uPVC . PVC-U  Unplasticised Polyvinyl Chloride

WA Western Australia

WR Water Reducer (Concrete)

WRRe Water Reducing Set Retarding (Concrete)
wuc Work under Contract

WAPC Western Australian Planning Commission

1.6 Scope of Works

This document outlines the technical specifications for the construction of drainage (stormwater)
and related earthworks, road modification and reinstatement of infrastructure as part of the
Christmas Island Stormwater Remediation Works. The WUC are generally located within the
Drumsite area of the Christmas Island residential area other than that detailed at the northern
end of the George Fam Incline adjacent Murray Road.

The works to be executed under this Contract shall include all items of work set out or implied in
the Contract documents including but not limited to:

The Scope of Works Document,

a.
b. The Specifications,

o

The Drawings, and

d. Other Construction Management documents including Environmental Plans and all
further work necessarily incidental to the proper completion of the WUC, including
provision of all labour, supervision, administration, and management and supplying all
materials, plant, equipment and services necessary.

GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications -
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The WUC included in this Specification shall include, but are not necessarily limited to the
following:

1. Site preparation;
Civil earthworks;

Drainage works;

2

3

4. Structural works;
5 Geotechnical Investigations;
6 Road and footpath works; and
7 Landscaping works.

The Contractor must also produce a Contractor Construction Management Plan (CCMP) for the
site and include the following management strategies/plans:

a. Borrow Management Plan;

b. Site Management Strategy;

c. Laydown area’s Plan;

d. Shipping and Freight Plan/Strategy;

e. Traffic Management Plan/Strategy;

f. Contractor Environmental Management Plan (CEMP) containing but not limited to:

— Control of noise and atmospheric pollution;

— Flora and Fauna Management Strategy;

— Control of erosion and sedimentation;

— Surface Water Management Strategy;

— Emergency Management Plan (flooding events);

— Heritage Management Strategy

— Waste Management Strategy;

— Asbestos Management Strategy;

— Land clearing strategy (including compliance with CPS 8472 _1).
g. Compliance with all CIP mine site requirements;

h. Compliance with all other stakeholder requirements;

The following sections provide a general description of the WUC. Details of the WUC are
provided in subsequent sections of the Specification and on the Drawings.

1.6.1 Site Preparation

Site preparation includes, but is not limited to the following:

a. Undertaking survey and demarcation of areas requiring clearing;

b. Clearing, stripping and grubbing of the site;

C. Removal of unsuitable material;

d. Removal and preservation of historical Incline Climbing Rail infrastructure;
e. Undertaking additional field testing;

f. Surface water management as per the CCMP.

14 | GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications - Christmas
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1.6.2 Civil Earthworks

Civil earthworks include, but are not limited to the following:

a. Construction of temporary basins and bunds;
b. Preparation of site for construction works (access tracks etc.);
C. Excavation and backfill of trenches, including placement and compaction of bedding for

pipes and/or reinstatement of pavement materials.

d. Excavation/construction of structures, drains, basin and bunds;

e. Placement and compaction of engineered fill to the lines, levels and grades shown on the
Drawings;

. Trimming of placed fill to the tolerances contained in this Specification.

] Placement of embankment and erosion protection works.

All WUC associated with general earthworks of the site such as and including the shaping of the
levels within drainage basins and swales is included within this Specification and the Drawings.
Unless otherwise specified within the Drawings and Specification, earthworks associated with
drainage infrastructure shall conform to AS 3798.

1.6.3 Drainage Works

Drainage WUC include, but are not limited to the following:

a. Supply and Installation of drainage pipework, including embankments, trenches and
backfilling;

b. Supply and Installation of drainage structures including (but not limited to):
— weirs; — safety screens and trash racks
— gully pits; — endwalls/headwalls;
— combination pits — erosion protect measures;
— junction/manhole pits; — low/high flow outlets; and
— insitu pits and structures; — other infrastructure as shown on
— culverts; the Drawings;

C. Connection of drainage WUC into existing drainage and where required replacement of

the existing structures;

1.6.4 Roadworks
Roadworks WUC include, but are not limited to the following:

a. Foundation preparation;

b. Supply, placement and compaction of all pavement materials including construction of tie-
ins, reinstatement and resurfacing;

C. Supply and install of all kerbing, channels, paths, and other associated infrastructure,
d. Supply and install all signage associated with the works as specified on the Drawings.
e. Supply and install all traffic calming measures detailed on the Drawings.

1.6.5 General WUC

General and ancillary WUC include, but are not limited to the following:

GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications -
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a. Protection and or relocation of existing services including but not limited to water, sewer,
telecommunications and power supply;

b. Reconstruction and reinstatement of roadways, retaining walls, kerbs, safety barriers;
C. Installation of safety measures including fencing, barriers, signage; bollards and chains;

d. Other WUC as specified on the Drawings

1.6.6 Soft Landscaping WUC

Landscaping WUC include, but are not limited to the following:

a. Removal and stockpiling of existing topsoil for reuse;

b. Removal and reuse of existing turfed areas as detailed;

C. Supply and installation of topsoil as required across the site;
d. Supply and installation of plants or grasses;

e. Site preparation, including weed control; and

f. Plant maintenance during the plant establishment period.

1.7 Client Supplied Items

All materials for this project are to be supplied as part of the construction Contract unless
otherwise specified in the Specification or on the Drawings.

1.8 Documentation

This Technical Specification addresses only the WUC that are not already addressed in the
specifications listed below. General requirements, including, but not limited to site management,
financials, liabilities, inspections, quality assurance, damage, safety, restoration, survey, and
restoration, are addressed in the specifications listed below. Where this Specification references
other related specification documents such as MRWA Specifications or Water Corporation
Specifications these are to be read in conjunction with this Specification, where any conflict
exists the following is to apply:

. With regards to the installation of water pipeline WUC the greater of this Specification or
that of the applicable Water Corporation requirement are to be adopted for the water
pipeline WUC.

. Typically the MRWA specification requirement to the specific element of the WUC being
referenced is to follow the MRWA Specification requirement unless detailed otherwise.

1.9 Precedence

The order of precedence of the Contract documents shall be
1. The Conditions of Contract (Building Works Contract);
The current design Drawings;

The Specification (this document);

Local Government standards relevant to the work item being undertaken; and

o > 0D

Australian Standards relevant to the work item being undertaken.

16 | GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications - Christmas
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1.9.1 Current Editions

Use referenced documents which are editions, with amendments, current 3 months before the
closing date for tenders, except where other editions or amendments are required by statutory
authorities. When requested by the Superintendent’s Representative, the Contractor shall
provide copies of referenced documents and keep them on site for the use of the Contractor
and the Superintendent’s Representative.

1.9.2 Contractual Relationships

Responsibilities and duties of the Client, Contractor and Superintendent’s Representative are
not altered by requirements in referenced documents.

1.9.3 Safety in Design Report

A Safety in Design Risk Assessment has been prepared that identifies residual risk items and
issues. The report is in Appendix A.

1.9.4 Local, State and Industry Standards and Guidelines

The WUC are located within the Shire of Christmas Island (SoCl) and the current technical
standards for civil work issued by the local authority apply to this Specification. Where not
specified in the Drawings or the Specification, the current local authority standards shall be
assumed.

For convenience, the relevant local, state and industry standards and guidelines that have been
considered as part of the overall design of the WUC are detailed in Table 1-2 below.

Table 1-2 Local, State and Industry Standards and Guidelines

Engineers Australian Rainfall and Runoff - A Guide to Flood Estimation 1997
Australia Edition 3
S e Australian Rainfall and Runoff: A Guide to Flood Estimation 2019
Australia
\[l)vzr:::tment of Stormwater Management Manual for Western Australia. 2007
Department of Urban Water Management Plan: Guidelines for preparing plans 2008
Water and complying with subdivision conditions.
WAPC Better Urban Water Management 2008
s Guide to Road D_esigq - Part 5: Drainage — General and 2013
Hydrology Considerations
Guide to Road Design - Part 5A: Drainage — Road Surface,
Austroads Networks, Basins and Subsurface 2013
s Guide to Road Design - Part 5B: Drainage — Open Channels, 2013
Culverts and Floodways
IPV.VEA Local Government Guidelines for Subdivisional Development 2017
Guideline
MRWA Code of Practice Traffic Management for Works on Roads 2020
Utility Providers
Services Utility Provider Code of Practice — Western Australia 2018
Committee
Safe Work . .
e Code of Practice Excavation Work 2018
Safe Work . .
e Code of Practice Construction Work 2018

GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications -
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iﬂf;r\;\llic;rk Code of Practice How to Safely Remove Asbestos 2020
NOHSC Code of Practice for the Safe Removal of Asbestos 2™ Edition 2005
Water Design Standard DS 50 - Design and Construction 2019
Corporation Requirements for Gravity Sewers DN150 to DN600
Water Design Standard DS 60 - Water Supply Distribution Standard 2018
Corporation Pipelines Other than Reticulation
Water Design Standard DS 63 - Water Reticulation Standard Design
c . and Construction Requirements for Water Reticulation Systems 2020
orporation
up to DN250
\c/:Vater . Design Standard DS 65 - Pipe Fittings Standard Drawings 2020
orporation
Water Design Standard DS 80 - WCX CAD Standard Water 2015
Corporation Corporation eXternal (WCX) Manual

Where this Specification or the associated Drawings do not detail specific requirements the
above documents should be used as a guide.

1.9.5 Australian and International Standards

All workmanship and materials used in the WUC shall conform to the current edition of the
appropriate Australian Standard.

Where the regulatory Authority’s requirement differs from the Australian Standards for WUC in
the CI Drainage project, the regulatory Authority’s requirement shall prevail.

For convenience, the Australian Standards referred to in this document are listed in Table 1-3,
below. Where an applicable Australian Standard does not exist various International Standards
may be applied, these are listed in Table 1-4. Table 1-5 contains other guidance documents
referenced within the Specification that are to be complied with unless otherwise agreed.

Except as otherwise specified or shown on the Drawings, all material shall conform to the
requirements of the following listed specifications and standards: Should a discrepancy exist,
consultation with the Superintendent’s Representative will be required.

Table 1-3 Reference Australian Standards

Standard

AS 10121 Methods of testing concrete - Sampling of concrete
Methods of testing concrete - Determination of properties related to the

AS 101231 consistency of concrete - Slump test

AS 1012.9 Methods of tes@ing concrete - Compressive strength tests - Concrete, mortar
: and grout specimens

AS 1100.401 I?acvt/\inr:;al Drawing — Engineering survey and engineering survey design

AS 11111 ISO metric hexagon bolts and screws - Product grade C - Bolts

AS 1141 Methods for Sampling and Testing Aggregates

AS 1141.11.1 Methods for sampling and testing aggregates - Particle size distribution -
T Sieving method

AS 1141.60.1 Methpgls for sampling and testing aggregates — Potential alkali-silica
o reactivity — Accelerated mortar bar method

AS 1141.60.2 Methpgls for sampling apd testing aggregates — Potential alkali-silica
T reactivity — Concrete prism method

AS 1141.60.3 Meth_od§ for samplir)g and testing aggregatgs - Alkgli_qggregatg reactivity —
T Qualitative petrological screening for potential alkali-silica reaction

AS 1214 Hot-dip galvanized coatings on threaded fasteners (ISO metric coarse

thread series)
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Standard

AS 1237
AS 1289

AS 1289.3.1.1

AS 1289.3.3.1

AS 1289.3.6.1

AS 1289.5.1.1

AS 1289.5.2.1

AS 1289.5.3.1

AS 1289.5.4.1

AS 1289.5.71

AS 1289.5.8.1

AS 1289.6.3.2

AS 1289.6.9.1

AS 1379
AS 1478

AS 1478.1

AS 1478.2

AS 1597 .1

AS 1597.2

AS 1646
AS 1725
AS 1726
AS 1742
AS 17423
AS 1831
AS 2124

AS 2439.1

AS 2758.1
AS 2865

Plain washers for metric bolts, screws and nuts for general purposes
Methods for Testing Soils for Engineering Purposes

Methods of testing soils for engineering purposes - Sail classification tests -
Determination of the liquid limit of a soil - Four point Casagrande method
Methods of testing soils for engineering purposes - Sail classification tests -
Calculation of the plasticity index of a soil

Methods of testing soils for engineering purposes - Sail classification tests -
Determination of the particle size distribution of a soil - Standard method of
analysis by sieving

Methods of testing soils for engineering purposes - Soil compaction and
density tests - Determination of the dry density/moisture content relation of
a soil using standard compactive effort

Methods of testing soils for engineering purposes - Soil compaction and
density tests - Determination of the dry density/moisture content relation of
a soil using modified compactive effort

Methods of testing soils for engineering purposes - Soil compaction and
density tests - Determination of the field density of a soil - Sand
replacement method using a sand-cone pouring apparatus

Methods of testing soils for engineering purposes - Soil compaction and
density tests - Compaction control test - Dry density ratio, moisture variation
and moisture ratio

Methods of testing soils for engineering purposes - Soil compaction and
density tests - Compaction control test - Hilf density ratio and Hilf moisture
variation (rapid method)

Methods of testing soils for engineering purposes - Soil compaction and
density tests - Determination of field density and field moisture content of a
soil using a nuclear surface moisture—-Density gauge - Direct transmission
mode

Methods of testing soils for engineering purposes Soil strength and
consolidation tests - Determination of the penetration resistance of a soil - 9
kg dynamic cone penetrometer test

Methods of testing soils for engineering purposes - Soil strength and
consolidation test Determination of stiffness of soil

Specification and Supply of Concrete

Chemical admixtures for concrete, mortar and grout

Chemical admixtures for concrete, mortar and grout - Admixtures for
concrete

Chemical admixtures for concrete, mortar and grout - Methods of sampling
and testing admixtures for concrete, mortar and grout

Precast Reinforced Concrete Box Culverts, Part 1: Small Culverts (not
exceeding 1200 mm span and 1200 mm height)

Precast reinforced concrete box culverts - Large culverts (exceeding 1200
mm span or 1200 mm height and up to and including 4200 mm span and
4200 mm height)

Elastomeric Seals for Waterworks Purposes

Chain-link fabric security fences and gates

Geotechnical Site Investigations

Manual of uniform traffic control devices

Manual of uniform traffic control devices — Traffic control for works on roads
Ductile cast iron

General Conditions of Contract

Perforated plastics drainage and effluent pipe and fittings - Perforated
drainage pipe and associated fittings

Aggregates and rock for engineering purposes-Concrete aggregates

Confined spaces
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Standard

AS 2876
AS 3582.1

AS 3582.2

AS 3582.3
AS 3600
AS 3610
AS 3700
AS 3705

AS 3706.1

AS 3706.4

AS 3706.5

AS 3706.7

AS 3706.9

AS 3706.11

AS 3743
AS 3798
AS 3799
AS 3972
AS 3996
AS 4100
AS 4139
AS 4198
AS 4419
AS 4454
AS 4586

AS/NZS 1252
AS/NZS 1254
AS/NZS 1428.2

AS/NZS 1477
AS/INZS 1547
AS/NZS 1554 1
AS/NZS 1554.3
AS/NZS 1554.6
AS/NZS 2032
AS/NZS 2033
AS/NZS 2416
ASINZS 2425
AS/NZS 2566.1
AS/NZS 2566.2
AS/NZS 3500.3
AS/NZS 3678

Concrete kerbs and channels (gutters) — Manually or machine placed
Supplementary cementitious materials - Fly ash

Supplementary cementitious materials - Slag - Ground granulated blast-
furnace

Supplementary cementitious materials - Amorphous silica
Concrete Structures

Formwork for Concrete

Masonry Structures

Geotextiles - Identification, marking and general data

Geotextiles - Methods of test-General requirements, sampling, conditioning,
basic physical properties and statistical analysis

Geotextiles - Methods of test-Determination of burst strength - California
bearing ratio (CBR) - Plunger method

Geotextiles - Methods of test - Determination of puncture resistance - Drop
cone method

Geotextiles - Methods of test - Determination of pore-size distribution - Dry-
sieving method

Geotextiles - Methods of test-Determination of permittivity, permeability and
flow rate

Geotextiles - Methods of test-Determination of durability - Resistance to
degradation by light, heat and moisture

Potting mixes

Guidelines on earthworks for commercial and residential developments
Liquid membrane-forming curing compounds for concrete
General Purpose and Blended Cements

Access Covers and Grates

Steel Structures

Fibre Reinforced Concrete Pipes and Fittings

Precast Concrete Access Chambers for Sewerage Applications
Soils for landscaping and garden use

Compost, soil conditioners and mulches

Slip resistance classification of new pedestrian surface materials

High strength steel bolts with associated nuts and washers for structural
engineering
PVC-U pipes and fittings for stormwater and surface water applications

Design for access and mobility - Enhanced and additional requirements -
Buildings and facilities

PVC Pipes and Fittings for Pressure Applications

On-site domestic wastewater management

Structural steel welding - Welding of steel structures

Structural steel welding - Welding of reinforcing steel

Structural steel welding-Welding stainless steels for structural purposes
Installation of PVC Pipe Systems

Installation of Polyethylene Pipe Systems

Water safety signs and beach safety flags

Bar chairs in reinforced concrete - Product requirements and test methods
Buried flexible pipelines Part 1: Structural design

Buried flexible pipelines Part 2: Installation

Plumbing and Drainage — Stormwater Drainage

Structural steel - Hot-rolled plates, floorplates and slabs
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AS/NZS 36791

AS/NZS 3725
AS/NZS 3879

AS/NZS 4058
AS/NZS 4087
AS/NZS 4129
AS/NZS 4130
AS/NZS 4131
AS/NZS 4455
AS/NZS 4671
AS/NZS 4680
AS/NZS 4765

AS/NZ 5065

AS/NZS ISO
10005
AS/NZS ISO
3905.12
AS/NZS ISO
9001

Structural steel - Hot-rolled bars and sections

Design for Installation of Buried Concrete Pipes

Solvent Cements and Priming Fluids for PVC (PVC-U and PVC-M) and ABS
and ASA Pipes and Fittings

Precast Concrete Pipes (Pressure & Non Pressure)

Metallic Flanges for Waterworks Purposes

Fittings for polyethylene (PE) pipes for pressure applications
Polyethylene (PE) Pipes for Pressure Applications

Polyethylene (PE) Compounds for Pressure Pipes and Fittings
Masonry Units, Pavers, Flags And Segmental Retaining Wall Units
Steel Reinforcing Materials

Hot-Dipped Galvanized (zinc) Coatings on Ferrous Articles
Modified PVC (PVC-M) pipes for pressure applications

Polyethylene and polypropylene pipes and fittings for drainage and
sewerage applications

Quality management systems - Guidelines for quality plans

Quality system guidelines - Guide to AS/NZS ISO 9001 for architectural and
engineering design practices

Quality management systems - Requirements

Table 1-4 Other international Standards

ASTM C295

ASTM C1293

ASTM C1074

Standard Guide for Petrographic Examination of Aggregates for Concrete

Standard Test Method for Determination of Length Change of Concrete
Due to Alkali-Silica Reaction

Standard Practice for Estimating Concrete Strength by the Maturity
Method

Table 1-5 References for Guidance

Standard

CIA Z7/04

CIA Z7/06

CIA Z7/07

CIA Z9
HB 90.3-2000

SAHB 79

Good Practice through Design, Concrete Supply and Construction,
Concrete Durability Series Recommended Practice

Concrete Cracking and Crack Control, Concrete Durability Series
Recommended Practice

Performance Tests to Assess Concrete Durability, Concrete Durability
Series Recommended Practice

Curing of Concrete

The Construction Industry — Guide to ISO 9001.2000.

Alkali Aggregate Reaction— Guidelines on Minimising the Risk of Damage to
Concrete Structures in Australia

1.10 Drawings

Drawings made to larger scale (i.e. 1:100 is larger than 1:1000) and those showing particular
parts of the WUC or detail views shall take precedence over Drawings made to smaller scales
and those for more general purposes.
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Where any discrepancy exists between figure and scaled dimensions, the figured dimensions

shall prevail.

Spot levels shall take precedence over contour lines and batter profile lines.

The following is a list of the current Drawings prepared in relation to the stormwater drainage for
the site related to this Specification.

Table 1-6 List of WUC Design Drawings

61-35637-C201
61-35637-C202
61-35637-C204

61-35637-C205

61-35637-C206
61-35637-C207
61-35637-C208
61-35637-C209
61-35637-C210
61-35637-C211
61-35637-C212
61-35637-C215
61-35637-C216
61-35637-C220
61-35637-C221
61-35637-C230

61-35637-C231

61-35637-C232

61-35637-C233

61-35637-C234

61-35637-C235

61-35637-C236
61-35637-C245
61-35637-C250

61-35637-C251

61-35637-C252

61-35637-C253

61-35637-C254

61-35637-C255

61-35637-C260

COVER SHEET, LOCALITY PLAN

DRAWING LIST AND GENERAL CIVIL NOTES

NORTHERN DRUMSITE WORKS EXISTING SERVICES - PLAN - SHEET 1 OF
6

NORTHERN DRUMSITE WORKS EXISTING SERVICES - PLAN - SHEET 2 OF
6

CENTRAL DRUMSITE WORKS EXISTING SERVICES - PLAN - SHEET 3 OF 6
CENTRAL DRUMSITE WORKS EXISTING SERVICES - PLAN - SHEET 4 OF 6
SOUTHERN DRUMSITE WORKS EXISTING SERVICES - PLAN- SHEET 5 OF 6
SOUTHERN DRUMSITE WORKS EXISTING SERVICES - PLAN- SHEET 6 OF 6
NORTHERN DRUMSITE WORKS PLAN - SHEET 1

NORTHERN DRUMSITE WORKS PLAN - SHEET 2

NORTHERN DRUMSITE WORKS PLAN - SHEET 3

CENTRAL DRUMSITE WORKS PLAN - SHEET 1

CENTRAL DRUMSITE WORKS PLAN - SHEET 2

SOUTHERN DRUMSITE WORKS PLAN - SHEET 1

SOUTHERN DRUMSITE WORKS PLAN - SHEET 2

NORTHERN DRUMSITE WORKS - INCLINE BASIN PLAN AND TYPICAL

SECTIONS

NORTHERN DRUMSITE WORKS - INCLINE BASIN LONGITUDINAL SECTION
& TYPICAL SECTIONS & DETAILS

NORTHERN DRUMSITE WORKS - INCLINE DRAIN PLAN, LONGITUDINAL
SECTIONS & TYPICAL SECTIONS

NORTHERN DRUMSITE WORKS - DRAINAGE LINE N17 PLAN AND
LONGITUDINAL SECTION

NORTHERN DRUMSITE WORKS - DRIVE OVER PLAN, LONGITUDINAL
SECTION & TYPICAL SECTIONS

NORTHERN DRUMSITE WORKS - INCLINE BUND PLAN, LONGITUDINAL
SECTION & TYPICAL SECTIONS

NORTHERN DRUMSITE WORKS - BASIN 1 PLAN AND TYPICAL SECTIONS
SOUTHERN DRUMSITE WORKS - BASIN PLAN AND TYPICAL SECTIONS
NORTHERN DRUMSITE WORKS PIPELINE LONGITUDINAL SECTIONS -
SHEET 1

NORTHERN DRUMSITE WORKS PIPELINE LONGITUDINAL SECTIONS -
SHEET 2

NORTHERN DRUMSITE WORKS PIPELINE LONGITUDINAL SECTIONS -
SHEET 3

NORTHERN DRUMSITE WORKS PIPELINE LONGITUDINAL SECTIONS -
SHEET 4

NORTHERN DRUMSITE WORKS PIPELINE LONGITUDINAL SECTIONS -
SHEET 5

NORTHERN DRUMSITE WORKS PIPELINE LONGITUDINAL SECTIONS -
SHEET 6

CENTRAL DRUMSITE WORKS PIPELINE LONGITUDINAL SECTIONS -
SHEET 1
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61-35637-C261

61-35637-C270

61-35637-C271

61-35637-C272

61-35637-C273

61-35637-C280

61-35637-C281

61-35637-C285

61-35637-C286

61-35637-C290
61-35637-C291
61-35637-C292
61-35637-C293
61-35637-C294
61-35637-C295
61-35637-C296
61-35637-C300
61-35637-C301
61-35637-C302
61-35637-C303
61-35637-S002
61-35637-S003
61-35637-S005

61-35637-S010

61-35637-S011

61-35637-S012

61-35637-S013

61-35637-S014

61-35637-S020
61-35637-S021
61-35637-S025

61-35637-S026

61-35637-S027

61-35637-S030
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CENTRAL DRUMSITE WORKS PIPELINE LONGITUDINAL SECTIONS -
SHEET 2

SOUTHERN DRUMSITE WORKS PIPELINE LONGITUDINAL SECTIONS -
SHEET 1

SOUTHERN DRUMSITE WORKS PIPELINE LONGITUDINAL SECTIONS -
SHEET 2

SOUTHERN DRUMSITE WORKS PIPELINE LONGITUDINAL SECTIONS -
SHEET 3

SOUTHERN DRUMSITE WORKS PIPELINE LONGITUDINAL SECTIONS -
SHEET 4

NORTHERN DRUMSITE - ROAD AND PAVEMENT DESIGN PAVEMENT
REINSTATEMENT WORKS

NORTHERN DRUMSITE - ROAD AND PAVEMENT DESIGN TONG YAN LOH
CAR PARK MODIFICATIONS

SOUTHERN DRUMSITE - ROAD AND PAVEMENT DESIGN CHRISTMAS
ISLAND SCHOOL ENTRANCE MODIFICATIONS

SOUTHERN DRUMSITE - ROAD AND PAVEMENT DESIGN MURRAY ROAD
SPEED REDUCTION HUMP

DRAINAGE STRUCTURES TYPICAL DETAILS - SHEET 1
DRAINAGE STRUCTURES TYPICAL DETAILS - SHEET 2
DRAINAGE STRUCTURES TYPICAL DETAILS - SHEET 3
KERBING AND FOOTPATH TYPICAL DETAILS

FENCING TYPICAL DETAILS

MISCELLANEOUS TYPICAL DETAILS

ROAD AND PAVEMENT DESIGN TYPICAL DETAILS

DN250 PVC WATER MAIN CONSTRUCTION NOTES

DN250 PVC WATER MAIN PLAN AND LONGITUDINAL SECTION
DN250 PVC WATER MAIN THRUST BLOCK AND BEND DETAILS
DN250 PVC WATER MAIN SCOUR DETAILS

STRUCTURAL NOTES

TYPICAL STRUCTURAL & HEADWALL GRATE DETAILS

NORTHERN DRUMSITE WORKS INCLINE MISCELLANEOUS STRUCTURES -
PLANS & DETAILS

NORTHERN DRUMSITE WORKS INCLINE DIVERSION PIT & CHANNEL -
GENERAL ARRANGEMENT

NORTHERN DRUMSITE WORKS INCLINE DIVERSION PIT & CHANNEL -
REINF. DETAILS SHEET 1 OF 3

NORTHERN DRUMSITE WORKS INCLINE DIVERSION PIT & CHANNEL -
REINF. DETAILS SHEET 2 OF 3

NORTHERN DRUMSITE WORKS INCLINE DIVERSION PIT & CHANNEL -
REINF. DETAILS SHEET 3 OF 3

NORTHERN DRUMSITE WORKS INCLINE DIVERSION PIT & CHANNEL -
STEELWORK SETOUT & DETAILS

NORTHERN DRUMSITE WORKS PIT N17-2 - SECTIONS & DETAILS
NORTHERN DRUMSITE WORKS HEADWALL N17-3 - SECTIONS & DETAILS
NORTHERN DRUMSITE WORKS INCLINE DRAIN OUTLET STRUCTURE -
GENERAL ARRANGEMENT

NORTHERN DRUMSITE WORKS INCLINE DRAIN OUTLET STRUCTURE -
REINF. DETAILS SHEET 1 OF 2

NORTHERN DRUMSITE WORKS INCLINE DRAIN OUTLET STRUCTURE -
REINF. DETAILS SHEET 2 OF 2

SOUTHERN DRUMSITE WORKS PIT S01-7 - SECTIONS & DETAILS

GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications -

Christmas Island Drainage Remediation Works, 61/35637 | 23



FOI 26-292 - Document 27

61-35637-S035 NORTHERN DRUMSITE WORKS - INCLINE TANK DRAIN HEADWALL
MODIFICATIONS - GENERAL ARRANGEMENT

NORTHERN DRUMSITE WORKS - INCLINE TANK DRAIN HEADWALL
MODIFICATIONS - REINFORCEMENT DETAILS

61-35637-S036

All current drawings for the WUC are included in the above list and within Appendix B however
drawings may undergo revision post the issue of this documentation. The Contractor is to
ensure that they have a current version of all design drawings prior to commencing WUC.
Should any conflicts or omissions be noted by the Contractor these are to be brought to the
attention of the Client and Superintendent’s Representative prior to the construction
commencing.

Where applicable manufacture drawings and documents have been referenced on the Drawings
and within this Specification, a copy of these are contained in Appendix C, noting that these are
only included as a guide. The Contractor is to ensure all manufacture requirements at the time
of supply and install are meet.

The following Table 1-7 contains a list of drawings prepared to support the early works package
of construction that was completed in 2018 within the site extent. These are ‘For Construction
Only’ drawings only with as constructed drawings not available for the Works. However as
constructed levels and survey has been used at interfaces with the WUC. A Copy of the
drawings is contained in Appendix D

Table 1-7 List of Early Works Design Drawings

61-35637-C002
61-35637-C005

61-35637-C006

61-35637-C007

61-35637-C008

61-35637-C009

61-35637-C013
61-35637-C015

61-35637-C016

61-35637-C017

61-35637-C018

61-35637-C028

61-35637-C040
61-35637-C041

61-35637-C042

61-35637-C049
61-35637-C050

COVER SHEET, LOCALITY PLAN AND DRAWING LIST — EARLY WORKS
NORTHERN DRUMSITE WORKS — EXISTING SERVICES — PLAN — SHEET 1
OF 5

NORTHERN DRUMSITE WORKS - EXISTING SERVICES — PLAN — SHEET 2
OF 5

NORTHERN DRUMSITE WORKS - EXISTING SERVICES — PLAN — SHEET 3
OF 5

NORTHERN DRUMSITE WORKS — EXISTING SERVICES — PLAN — SHEET 4
OF 5

NORTHERN DRUMSITE WORKS — EXISTING SERVICES — PLAN — SHEET 5
OF 5

CENTRAL DRUMSITE WORKS — PLAN — SHEET 2
CENTRAL DRUMSITE WORKS — PLAN & LONGITUDINAL SECTIONS —
EARLY WORKS

NORTHERN & SOUTHERN DRUMSITE WORKS - PLAN & LONGITUDINAL
SECTIONS — EARLY WORKS

CENTRAL DRUMSITE WORKS — PLAN & LONGITUDINAL SECTION - C01-14
TO C01-15 CULVERT — EARLY WORKS

SOUTHERN DRUMSITE WORKS - CIP ACCESS ROAD CULVERT DETAILS -
EARLY WORKS

CENTRAL DRUMSITE WORKS — BUND & DRAIN — PLAN, LONGITUDINAL
SECTION & TYPICAL SECTIONS — EARLY WORKS

STRUCTURAL NOTES
CENTRAL DRUMSITE WORKS — TYPICAL DETAILS — PIT ADJACENT
CONVEYOR CROSSOVER

CENTRAL DRUMSITE WORKS - TYPICAL DETAILS — OUTLET ADJACENT
CONVEYOR CROSSOVER

DRAINAGE STRUCTURES - TYPICAL DETAILS — SHEET 1
DRAINAGE STRUCTURES — TYPICAL DETAILS — SHEET 2
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61-35637-C051 DRAINAGE STRUCTURES - TYPICAL DETAILS — SHEET 3
61-35637-C052 DRAINAGE STRUCTURES - TYPICAL DETAILS — SHEET 4

61-35637-C101 SOUTHERN DRUMSITE WORKS — ROAD SIGNS AND GUIDEPOSTS — EARLY
WORKS

61-35637-C102 TYPICAL DETAILS — EARLY WORKS — PROTECTIVE SCREENS

Previous survey information which has been used in the development of the design is included
for information within Appendix E.

The Contractor prior to construction can request copies of the digital versions of all drawings for
there understanding and use.

1.11 Discrepancies

All discrepancies between design assumptions or details and actual conditions (e.g. tie-in levels
for embankments) shall be immediately notified in writing to the Superintendent’s
Representative. Where such a discrepancy or discrepancies occur, WUC shall not occur until
the Contractor receives written instructions from the Superintendent’s Representative.

1.12 Existing Services

The Contractor shall be responsible for coordination of the WUC with other service providers.

It shall be the Contractor's responsibility to physically verify the position of underground and
other services and identify them before commencing any WUC. The Contractor shall not rely on
the indicative services locations shown on the Drawings. The Contractor shall obtain all
necessary permits, such as electrical proximity or confined space permits, from the relevant
Permit Authority before commencement of WUC.

Where existing services must be interrupted to enable carrying out of the WUC, such
interruption shall be at a time agreed by the Superintendent’s Representative. The Contractor
shall organise with the responsible Authority so that the interruption shall be for the minimum
practical time ensuring the order of WUC is set out in the response to tender.

Any damage to existing services is to be rectified by the Contractor at their own expense to the
complete satisfaction of the Superintendent’s Representative.

1.13 Contractors Work Area

The Contractor shall take all reasonable precautions to ensure that the site and other approved
laydown areas, when unattended is in a secured and safe condition.

As far as reasonably practical, the Contractor shall keep the WUC site free of all loose and other
items which may introduce additional hazards. Materials that are to be salvaged as part of the
WUC shall be neatly stacked in a safe and secure location. Items that are to be disposed of as
part of the WUC shall be removed from the site as soon as practical.

The Contractor is responsible for installing and maintaining appropriate site security to protect
the WUC, materials, equipment, and general public on the site at all times. The Contractor may
deem it necessary to employ an approved static guard service on the site, in which case all
costs associated with the service shall be the responsibility of the Contractor.

If the Contractor cannot render the site secure and safe it shall not be left unattended.
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1.14 Inclement Weather and Stormwater

The Contractor shall provide all plant, materials and labour necessary to protect the WUC from
inclement weather and flooding from runoff and rainfall. Low points or excavations where water
may collect shall be kept thoroughly drained by mechanical or gravitational means. The
Contractor shall provide for the diversion and control of stormwater during construction and
where necessary, provide secure and proper temporary pumping or fluming for conducting
storm and subsoil water on and away from the Site. Drains utilised for this purpose shall be
maintained in a satisfactory working order. The Contractor shall provide adequate means of
disposing of water.

Construction material, including masonry, concrete, services, and the like, shall only be placed
on ground from which water has been removed. Water flow over freshly laid work shall be
prevented.

All work shall be protected from water immersion in whole or part and from rain and surface
water related work delays and defects. Dewatering systems shall continue to operate until the
WUC have been protected from the risk of flotation or displacement by ground or surface water.
The health of personnel employed for the purposes of WUC and members of the public shall be
protected from ground or surface water related injury.

1.15 Sequencing of the WUC

The Contractor shall ensure that all construction of drainage infrastructure is undertaken so as
to not detrimentally impact on other works within the Project Site. Should construction
sequencing be required this should be detailed within the Contractor's submission so potential
issues can be identified by the Superintendent’s Representative and key project stakeholders
be informed.

Where specific staging of construction of a work package has not been detailed it is assumed
that the Contractor will determine a suitable sequencing of the WUC to minimise disruption to
existing services on the island and provided details where required within their tender
submission for the works.

1.16 Private Property Access

The Contractor shall liaise with owners/occupiers along the route and shall schedule the WUC
to minimise disruption.

In particular, the WUC shall be planned and undertaken to minimise impacts to Christmas Island
Phosphates (CIP) and CIDHS operations and access to existing facilities during the WUC.

Uncontrolled access to the properties affected by the WUC is not permitted. The occupier’s
property, access, privacy, security, and safety shall be paramount and respected at all times.
The use of water and power from the private properties services shall not be permitted.

The Contractor shall continuously liaise and comply with the reasonable requests of the
occupiers of properties required to be entered during the proper execution of WUC.

1.17 Setting Out of the WUC

The Contractor shall be responsible for supplying all assistance, labour, materials and
equipment in setting out the WUC, in checking the levels, positions, requirements or gradients
of completed or uncompleted WUC. This includes, but is not limited to stakes, templates,
patterns, platforms and special labour that may be required in setting out any part of the WUC.
The Contractor shall set out the WUC from coordinates as shown on the Drawings and shall
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notify the Superintendent’s Representative of any discrepancies at least one week prior to
commencing construction.

Work shall be set out from Landgate Standard Survey Marks (SSMs). Landgate Bench Marks
(BMs) may be used for vertical control. Marks to be spirit levelled with accuracies of 12 root k or
better. Height datum shall be Christmas Island Height Datum (CIHD) and coordinates shall be
MGA94 Zone 48. Set out of cadastral boundaries to be carried out by a licensed surveyor.

Upon completion of the Work under the Contract, the Contractor shall reinstate any cadastral
survey marks that have been disturbed or destroyed by the construction. The reinstatement
shall be undertaken by a licensed surveyor, (using the established control for the WUC) the
relevant survey information recorded in the approved field book and lodged with Landgate.

The Contractor shall preserve (and if disturbed, pay for the replacement of) the survey set out
stations for the whole period of the Contract. The Contractor shall be entirely responsible for
setting out and constructing the WUC to the positions and levels shown and directed and shall
construct the WUC to those levels.

1.18 Asbestos Management

The Contractor is to prepare and implement an Asbestos Management Action Plan at all times.

Should the Contractor encounter asbestos or asbestos pipes during the WUC, the Contractor
shall cease WUC and evacuate the area of WUC immediately. The Superintendent’s
Representative as well as appropriate regulatory authorities shall be notified immediately if
asbestos or asbestos pipe is encountered.

A barrier shall be erected around the suspect material (this barrier shall be as far as practical
with a preferred distance of 10 metres) to isolate immediate area from un-authorised personnel
from entering the contaminated zone. No person shall enter the barricaded area unless they are
the holder of a licence issued by WorkSafe for such work or by and employee of a licence
holder.

Sampling of the suspect material is to be carried out by an appropriately qualified person as
approved by the Superintendent’s Representative. The qualified person (in liaison with the
Superintendent’s Representative and relevant authorities) will determine further actions based
on the sample test results and nominate an appropriate treatment/handling or disposal options
and procedures. Permits to carry out remedial work are to be obtained prior to the
commencement of any new WUC and the nominated Environmental Specialist must provide
written clearance approval.

Work on or with asbestos based products shall comply with Part 5, Division 4, Subdivision 1 of
the OSH Regulations 1996: OSH Regulation 5.42 to 5.52 and with the Code of Practice How to
Remove Asbestos (2020) published by Safe Work Australia. In addition to legislative
requirements that apply to asbestos related work, all such work shall be carried out in
accordance with the Code of Practice for the Safe Removal of Asbestos as published by the
National Occupational Health and Safety Commission. The encapsulation or removal and
disposal of anything containing asbestos shall be carried out by a holder of a licence duly
issued by WorkSafe for such work or by an employee of a licence holder. As a part of the
removal works conducted, asbestos dust air monitoring will be undertaken in accordance with
Guidance Note on the Membrane for Estimating Airborne Asbestos Fibres as published by the
National Occupational Health and Safety Commission.

Once all the asbestos material has been removed, the barricade may then be removed and
work activities may resume under the guidance of the Superintendent’s Representative.
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1.19 Contaminated Fill Management

Should the Contractor encounter contaminated fill during excavations WUC, the Contractor shall
handle the unclean fill material in a safe manner in accordance with the relevant standard and
procedures. The Superintendent’s Representative shall be notified of contaminated fill
encountered.

1.20 Protection of Existing Services and Plant

The Contractor shall ensure that existing services and plant are not damaged by WUC. The
Contractor shall inform the Superintendent’s Representative as soon as possible, of an
impending clash with existing services.

Care shall be taken by the Contractor to avoid damage to all underground or overhead services
and all stay poles, stay wires, brackets, posts and fittings in connection therewith. The
Contractor shall ensure that all poles, pipes, cables, ducts and other services encountered are
securely supported, and protected. The Contractor shall allow for excavating by hand in the
close vicinity of all services.

The Contractor shall provide for any misaligned existing (Client and/or non-Client) property
service connection and where any service is damaged, displaced or otherwise interfered with,
the Contractor shall give notice immediately to the Superintendent’s Representative and to the
owner of the service and afford all facilities to the owner to assist in early inspection and repair.
The Contractor shall accept responsibility for any claims arising from incidental damage caused
to any utility or building because of WUC. The cost of the necessary repairs shall be borne by
the Contractor.

The requirements of the Power Authority when working in the vicinity of overhead and
underground power lines shall always be adhered to with the Contractor to seek all required
permits and approvals.

A Job Safety and Environmental Analysis (JSEA) shall be conducted for each case where work
occurs alongside or crosses beneath overhead power lines and a copy shall be provided to the
Superintendent’s Representative at least seven days prior to planned commencement of WUC.
No construction work shall commence in the vicinity of power lines until the Contractor has
provided the Superintendent’s Representative with evidence that the JSEA has been
undertaken.

If it is necessary for the Contractor to have any third party utility (such as Power Authority,
Water Corporation or telecommunications provider) provide any temporary service, then the
Contractor shall inform such third party utilities immediately such services are no longer
required. The Client reserves the right, subject to agreement of the third party utility concerned,
to have any poles, cable, or ducts, re sited or diverted where it considers it inadvisable to allow
them to remain in their present position. The Contractor shall give every facility to the various
third party utilities to enable them to carry out the alterations.

1.21 Reinstatement

Excavation shall be minimised in all established areas such as roadways, footpaths and other
paved areas.

All existing services must be located prior to excavation commencing, as described in Section
1.12. The location of known underground services is shown indicatively on the Drawings. Site
verification is required to be undertaken by the Contractor.
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Unless otherwise specified or shown, all damage to existing surface structures or existing
services caused by construction WUC shall be made good by the Contractor, to pre-existing
conditions.

Where existing trees, shrubs, underground services or other permanent structures are required
to be removed, relocated or temporarily interrupted, prior approval in writing from the
Superintendent’s Representative shall be obtained by the Contractor. Reinstatement works shall
be carried out in accordance with this Specification.

The site shall always be left clean and tidy. Excess material shall be removed offsite to the
satisfaction of the Superintendent’s Representative.

1.22 Provision for Traffic

1.22.1 General

The Contractor shall provide such signing and undertake temporary works to comply with the all
safety requirements.

All signs and method of traffic control shall be generally in accordance with AS 1742 and to the
approval of the relevant Statutory Authority.

All damage to existing pavements and improvements shall be made good to the standard of the
pre-existing conditions. These works shall comply with the SoClI requirements for works on
public lands.

1.22.2 Traffic Management Plan

The Contractor shall prepare and submit to the Superintendent’s Representative a Traffic
Management Plan for all roads affected by WUC after consulting with CIP and the relevant
Local Authorities and incorporating their requirements.

The Contractor shall submit to the Superintendent’s Representative, within two weeks from
possession of site, their plan for diverting traffic including the location and types of all signs
required to control traffic. It is the sole responsibility of the Contractor to provide all standard
signs required for traffic control including advisory type signs. The Contractor shall allow for all
signing in the appropriate schedule item.

1.22.3 Traffic Control

Notwithstanding the requirements of the General Conditions of Contract, the Contractor shall
provide a representative on site at all times who has successfully completed the MRWA
accredited Basic Worksite Traffic Management training course and also provide written
evidence of the engagement/sub-contracting for the services of a suitable person who has
completed the Advanced Worksite Traffic Management training course and to whom the
Contractor has access at all times. Both aforementioned courses are conducted by various
Registered Training Organisations including WA WARP Training Australia and Perth Traffic
Training.

The Contractor shall ensure that on public roadways and verges, there shall be no greater
obstruction to traffic or vehicular traffic than is reasonably necessary nor shall any obstruction
be of such extent as to prevent free and safe movement of the public.

Where WUC is likely to affect vehicular access to privately owned land (residential properties),
every attempt shall be made to accommodate the needs of landowners with respect to entry
and/or exit from the property. In addition, at the conclusion of construction activities in any given
day, vehicular access shall be restored to privately owned land.
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Unless approval has been obtained for temporary road closures and associated detours, the
Contractor shall always maintain at least one lane of a single carriageway and one lane each
side of a dual carriageway open for free and safe movement of traffic.

Where any trench crosses a road, the road shall always be open to traffic over a width of at
least 3.5 m unless an approved road closure is in place. A safe footway suitable for
perambulators (i.e. ‘prams’) shall be maintained wherever the depth of trenching permits.

The Contractor shall minimise the number of road closures operating at any one time, to the
satisfaction of the Superintendent’s Representative.

The Contractor shall utilise and conform to the MRWA July 2020 guidelines for traffic control,
namely the Code of Practice Traffic Management for Works on Roads in conjunction with the
AS 1742.3. The control signs and devices shall be selected and positioned to give unobscured,
meaningful and sufficient warning to traffic. Sign sizes and legibility shall be in accordance with
Clause 2.4.4 of AS 1742.3. The Contractor shall always have a copy of the MRWA guidelines
on roadwork signage and AS 1742.3 readily available on site for reference.

The Contractor shall submit for noting by the Superintendent’s Representative two (2) copies
each of 1:2000 and 1:500 scale drawings of its proposed traffic control layout for all temporary
road closures and detours and two (2) copies of 1:500 scale drawings of all other proposed
traffic deviations. These drawings shall contain full details of sign dimensions and type
(according to Standards Australia standards) as well as distances between signs on the site.
The Contractor shall submit all drawings to the Superintendent’s Representative at least seven
(7) working days in advance of the commencement of the traffic deviation. The drawings shall
be endorsed by the person holding the Advanced Worksite Traffic Management Certificate and
shall be of a drafting standard satisfactory to the Superintendent’s Representative.

No traffic deviation shall occur unless the traffic control drawings have been approved by the
appropriate authorities and subsequently noted as such by the Superintendent’s
Representative.

The Contractor shall advertise the execution of all or any road closures or traffic detours and
notify all affected property owners and occupiers in accordance with the requirements of the
appropriate authorities.

A copy of proposed advertisements shall be submitted to the Superintendent’s Representative
along with the proposed traffic control drawings.

The Contractor shall carry out the daily routine tasks and record keeping as set out in
Appendix B of AS 1742.3 and shall maintain on site such daily records that shall be made
available to the Superintendent’s Representative on demand. Upon practical completion the
Contractor shall submit a bound copy of all such records.

1.23 Public Safety

The various sites are situated within public open space, therefore public access to the site is not
generally limited. Public safety, amenity and site security is consequentially an important
consideration in undertaking the WUC.

The Contractor shall employ the use of all appropriate methods of protection (including but not
limited to temporary safety fencing and warning signage) that are deemed reasonably
practicable and necessary to protect members of the public from hazards associated with the
Works. Protection methods should comply with the recommendations contained in WorkSafe
(2009). Where safety fences are used, they shall not exceed 1.8 m height.
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1.24 Amenity

Potential effects of the WUC on amenity of the site and surrounding properties include the
production of noise from construction activities and the generation of atmospheric pollution in
the form of dust and odours. Management procedures for noise and atmospheric pollution are
summarised below.

1.24.1 Noise and Atmospheric Pollution

The Contractor shall comply with relevant Regulator requirements for mitigating noise and
atmospheric pollution. Mitigation strategies include, but are not limited to the following:

. Plant and construction equipment shall be operated such that it does not lead to the
creation of undue noise (including compliance with relevant Regulator requirements for
working hours) or atmospheric pollution. Plant and construction equipment shall be fitted
with appropriate silencers or sound moderators as necessary;

° The Contractor shall conduct the WUC in accordance with an approved dust
management strategy, that shall be prepared by the Contractor prior to commencement
of the WUC,; and

° The Contractor shall develop and implement an odour monitoring strategy to assess the
extent of gaseous odours produced through the degradation of excavated and dewatered
organic material present at the site. Where deemed necessary, actions shall be
implemented to reduce the extent or impact of gaseous odours.

1.25 Safety Management

The Contractor is responsible for maintaining a safe site at all times in accordance with
Worksafe requirements including compliance with the Code of Practice for Construction Work
(2018)

All site staff shall be deemed to be employed by the Contractor. The Contactor shall arrange for
all staff to meet the site safety requirements.

Possible hazards shall be addressed by the Contractor and managed to ensure that no
significant hazard is overlooked and that all risks are properly assessed and adequately
controlled.

Work in Access Chambers shall comply with AS 2865 “Confined Spaces”

Trenching shall be carried out in accordance with the Western Australian Occupational Health
and Safety Regulations 1996 and the Australian Model Code of Practice for Excavation Work
(2018). All excavation shall be fenced off with warning signs and lighting if required. The
Contractor is responsible for the complete supply and maintenance of all such safety measures
and costs for these works shall be deemed to have been included with the Tender.

Prior to undertaking any WUC on site, including mobilisation, the Contractor shall provide the
Superintendent’s Representative a Safety Management Plan detailing compliance with all
applicable laws, regulations and standards defined by the Occupational Health and Safety Act
for works undertaken on this project prior to commencing WUC on-site.

1.26 Environmental and Heritage Requirements

The Contractor is to prepare a Contractor Environmental Management Plan (CEMP). The
CEMP with details how the Contractor will ensure compliance with the requirements of the
Environmental and Heritage clearances that have been provided for the project. A copy of the
permits that have been sort by the Client are contained within Appendix F.
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1.26.1 General Construction

The Contractor shall ensure that all personnel involved in construction works undergo a suitable
induction program to ensure they are aware of potential environmental issues associated with
the project. The induction shall be carried out prior to any works commencing and any newly
arrived or local personnel shall be inducted before being allowed to undertake any construction
works or access the construction site.

The induction program as a minimum will include information on the following issues:

a. the need to conserve the terrestrial environment of Cl,

b. the risks of a spill to the environment, spill clean up techniques and procedures;

C. emergency procedures to follow in the event of a spill

d. protection of public and private property,

e. awareness of procedures to be followed if any material of cultural significance is
uncovered,

f. noise, vibration and dust effects on the neighbouring community and environment,

g. awareness of water quality,

h. importance of good housekeeping,

i potential historical contamination and stop work process,

The Contractor shall make sure that employees are sensitive to their cultural surroundings and
establish codes of behaviour to make certain there is minimal disruption to the local
communities.

The induction program shall be approved by the Superintendent’s Representative prior to
implementation and construction commencing on site. Approval of this program will be
considered as a HOLD POINT for the project.

The Contractor shall note that inspection of work practices and/or results by Department of
Agriculture, Water and the Environment (DAWE) or Department of Water and Environmental
Regulation (DWER) may occur. This would normally occur in the presence of the
Superintendent’s Representative and any outcomes of the inspection resulting in changes to
works practices will be communicated to the Contractor by the Superintendent’s Representative.

1.26.2 Terrestrial Flora and Fauna

The Contractor must at all times ensure the following requirements related to the protection of
Terrestrial Flora and Fauna are implemented:

a. Vehicles and equipment will not be parked or driven over tree roots as far as practicable.

b. The clearing envelope shall be clearly pegged out on site so that the allowable
disturbance is clearly marked and delineated.

C. At the completion of the project, all materials will be removed and the area restored to
existing condition unless otherwise agreed.

d. Vegetation that can be retained will be pruned in preference to clearing where possible.
e. Construction vehicles will remain within posted speed limits to minimise fauna collision.
f. Temporary construction purposes (e.g. tracks, stockpiling, lay down) are to be within the

project development envelope.
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During crab migration all construction vehicles will follow any additional requirements in
place by the Shire of Christmas Island or National Parks Australia.

All personnel will be educated on the migration behaviours of crabs and methods to
reduce their impact whilst they reside on the island.

All trees will be inspected for nesting birds prior to clearing. If any birds are found to be
nesting, clearing works will cease until nesting is complete.

1.26.3 Soil and Water

The Contractor must always ensure the following requirements related to the protection of soil
and water management are implemented:

a.

b.

C.
d.

e.

All materials must be stockpiled away from water flows.

Erosion and sediment controls should be installed prior to or during disturbance as
required.

These controls must remain in place until revegetation and stabilisation has occurred.
Topsoil shall be stripped and stockpiled for reuse in revegetation of disturbed areas.

All native vegetation shall be chipped and stockpiled for later reuse in rehabilitation.

1.26.4 Noise and Vibration

The Contractor must always ensure the following requirements related to the noise and vibration
management are implemented:

a.

All noise generating construction equipment will be appropriately muffled, housed or
acoustically baffled in compliance with the installation standards and building codes to
ensure compliance with the Western Australian Environmental Protection (Noise)
Regulations 1997 (EP Noise Regulations).

The idling or unnecessary running of engines will be avoided.
All construction work will be carried out using equipment in good working order.

At least two weeks prior to the commencement of works, residents on Cl will be notified
via newspaper/newsletter and/or local radio advertisement.

Work is generally required to be carried out during daylight hours. If works are required to
be undertaken between 7pm-7am Monday to Saturday, or anytime on a Sunday, a SoCl
approved Noise Management Plan will be prepared by the Contractor for this activity with
appropriate notice given to all residents.

The Contractor shall monitor noise levels associated with project construction and
respond immediately to any noise complaints that may occur. Noise complaints will be
entered into a Complaints Register that will be kept by the Contractor and will be made
available to the Superintendent’s Representative.

1.26.5 Heritage

The Contractor must always ensure the following requirements related to the heritage protection
are implemented:

a.

Any items of heritage related to the old railway (including that from the Drumsite Industrial
Area), will be removed with care. The aim will be to preserve significant pieces for future
use.
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b. Items removed as per the point above will be stored until they are able to be put on
display. This method chosen for display will be done in consultation with the Shire of
Christmas Island. The intention will be to allow the public to view these pieces so that
they can have an appreciation of the heritage values in the area, particularly those which
are currently contained within the Christmas Island Phosphate area which restricts public
access.

C. If any other items suspected to be of archaeological or historic nature are uncovered
during constructions, work will immediately cease in the vicinity to avoid accidental
disturbance.

d. Appropriate conservation of any items found with significant heritage value will be
ensured.
e. Induction training for the Contractors construction staff will include awareness of existing

registered heritage places as well as procedures to be followed in the event that any
material of cultural significance is uncovered.

1.26.6 Construction Waste

The Contractor must always ensure the following requirements related to the waste
management are implemented:

a. The Contractors induction of its workforce will outline the requirements for waste
minimisation and management practices. All workers are to minimise waste production
and to make sure that any waste produced is disposed of appropriately.

b. All staff working on project must not dispose of litter (including wrappings, plastic
takeaway containers, drink cans, cigarette butts and construction waste) on the ground.
All litter produced on site shall be disposed of in accordance with the SoCl waste disposal
requirements.

c. Any waste produced (including construction) that is disposed of to landfills shall be done
in accordance with the SoCl requirements. Waste that is disposed of at locations at Cl
other than licensed landfills shall be done so in accordance with the landowner and the
Superintendent’s Representative instructions.

d. -All materials imported on to the island will be required to have minimal packaging and
where possible be constructed before shipment.

All costs associated with the disposal of waste are the responsibility of the Contractor and are to
be included within the overall tendered price unless otherwise agreed.

1.27 Diverting Water and Dewatering

The Contractor shall undertake and complete all work necessary to drain and/or divert any
water interfering with the progress of the WUC, keep the excavations free from water while the
works are in progress and prevent any injury to the works by water due to floods or other
causes. The cost of such work shall be deemed as having been included in the Contractor's
Tender Price. The Superintendent’s Representative shall be notified of any dewatering or
diversion works being required prior to the implementation with documentation of the works
compliance with the Specification, in particular the environmental control measures being
applied.

1.28 Testing

The Contractor shall be responsible for providing verification that all materials and work comply
with the requirements of this Specification.
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The Contractor shall allow within their price for all testing required by the Specification, including
re-testing.

Where tests show the Works do not meet this Specification’s requirements, the work shall be
rectified and retested until the work falls within the specified tolerances to the satisfaction of the
Superintendent’s Representative.

The Superintendent’s Representative may request additional testing at their sole discretion. The
Client shall pay for such additional testing, unless the results demonstrate non-compliance with
this Specification, in which case, such testing shall be at the Contractors expense. All re-tests
required shall be at the Contractors expense.

1.29 Survey

1.29.1 Survey Control

The Contractor shall be responsible for all survey work required to set out the levels, lines,
alignments and positions of all components of the WUC. A qualified Engineering Surveyor
qualified in accordance with the clause below shall be responsible for the survey set out.

For survey requirements for set out refer to section 1.17 of this Specification.

Dimensioned scale plans that show divergence of existing physical structures, boundary fences
and existing survey marks from the true cadastral positions shall be produced and retained on
site and shall be readily accessible to the Superintendent’s Representative for reference
purposes on request.

The Client has carried out an initial survey of the site. The Client will make the original electronic
survey file available upon request. Existing site contours are computer generated from spot
heights and the Contractor shall make allowance for variations between drawn contours and
actual contours on site.

1.29.2 Surveyors

Responsibility for surveying, setting out and As Constructed information pick-up work shall be
assigned to a qualified Engineering Surveyor eligible for corporate membership of SSSI. Work
that involves surveying and setting out of cadastral boundaries shall, as appropriate, be
assigned to a Licensed Surveyor, as defined in the Licensed Surveyors Act, WA.

1.29.3 As Constructed Survey

The Contractor shall provide, at his own expense As Constructed records to be lodged with the
Superintendent’s Representative during the progress of the works as required.

The survey shall be completed by a qualified Engineering Surveyor who will mark up the
information in ink or digitally on a copy of the plans provided by the Superintendent’s
Representative. The Contractor shall also provide a DXF copy of the As Constructed data in
accordance with the SoCl and DITRDC requirements.

For drainage works intended to be buried, the Contractor shall undertake all required

As Constructed survey as detailed within this Specification and notify the Superintendent’s
Representative prior to backfilling, that As Constructed measurements for buried services are
available.

If the Contractor wishes to backfillimmediately after testing and before As Constructed
information has been obtained, the Contractor will be required to re-expose the line at any
location for this information to be obtained, at their own cost and expense, inclusive of all
materials, labour, dewatering, shoring up, notices, fees and all other payments.
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Practical Completion shall not be issued until the As Constructed drawings have been checked
and approved by the Superintendent’s Representative.

As Constructed digital information shall be prepared by the Contractor and supplied to the
DITRDC and SoCl in a form that is compliant with the requirements set out in the D-Spec
specification requirements. Details of D-Spec requirements can be accessed on https://www.a-
specstandards.com.au/d-spec .

All As Constructed plans are to be presented on a Client approved standard title block unless
otherwise agreed. All As Constructed drainage plans are to show:

1. Any details required within the D-Spec;

2 Kerb alignment (change in kerb type is not necessary);

3. Drainage pipe diameter, material, invert levels and flow direction;
4

Drainage pits (manholes, gullies, side entry and overflow pits, and gross pollutant traps)
with a central lid level shown and description of material and construction type;

o

All property connections to be shown. Any modified drainage and/or property connections
to be shown in detail;

6 Any furniture that connects to drainage (drink fountains);

7 Drainage pipes and manholes to be on separate layers;

8. Modified / removed pits in a different colour to constructed pits;

9 Abandoned / removed pipes in a different colour to constructed pipes.

All As Constructed survey drafting is to meet the requirement of AS 1100.401 unless otherwise
detailed by the local authority guidelines. All As Constructed drawings are to be supplied in a
form acceptable to the Superintendent’s Representative with full compliance with the Client
Asset Handover Requirements. These include but are not limited to:

a. Supply of all documentation in DWG format, with height and level data in Christmas
Island Height Datum (CIHD) and coordinate information to be is MGA 94 Zone 48
coordinates.

1.30 Progress Photographs

Where progress photographs are requested by the Superintendent’s Representative or as a
requirement of the Specification they shall be supplied as contained within the request. The
supply of progress photographs shall adhere to the following general requirements:

1. Be provided as colour photographs so they can be easily viewed for the purposes of
recording the overall progress of the WUC and detailing specific aspects of each stage of
work, prior to, during and after completion;

2. The Contractor shall accurately record the works to the satisfaction of the
Superintendent’s Representative. There is no limitation to the number of photos to be
taken;

3. The photographs are only to be of the areas/work in progress. Non-descriptive

photographs will be rejected and are to be replaced;
4. Each set of photographs shall consist of .jpg electronic files;

5. Provide identification markings on the photo prints and/or appropriate sub-titles;
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6. The camera used shall be of a type that shall automatically record onto the .jpg image the
date a photograph is taken;

7. For remote works, the photographs are to be issued to the Superintendent’s
Representative to form part of the basis of approval for the Contractor to commence the
next stage of WUC following a lot completion or as required as a HOLD or WITNESS

POINTS;

8. The quality of photographs shall be to the satisfaction of the Superintendent’s
Representative;

9. Photos are to be supplied with suitable digital geotagging or a suitable map to confirm the

location of each image or set of images.

1.31 Omissions

The Client and Superintendent’s Representative does not represent that information made
available shows completely the existing site conditions. The Client and Superintendent’s
Representative are not responsible for any interpretations, deductions and conclusions made by
the Contractor from the information made available and the Contractor shall accept full
responsibility for any such interpretations, deductions and conclusions.

As the information supplied to the Contractor could include errors or omissions or could be
ambiguous or misleading, the Contractor shall advise the Superintendent’s Representative of
any discrepancies at the earliest possible time.

If the Contractor supplies information to anyone else, including a Contractor or Subcontractor,
for any information supplied the Contractor shall indemnify the Client and Superintendent’s
Representative against any claim by that person arising out of errors or omission or the
misleading nature of the advice.
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Site Preparation

2.1 Scope

This section specifies the requirements for tree protection, site clearing, stripping and grubbing,
as well as for the disposal of the materials produced by clearing, stripping and grubbing, within
the limits specified as shown on the Drawings for the construction of the WUC.

All clearing and grubbing are to be undertaken in accordance with the already approved
permit(s). A copy of this permit(s) is contained within Appendix F with the details of the extent of
the permit(s) shown in the Drawings. Compliance with the requirements of the permit(s) is the
responsibility of both the Client and the Contractor.

All works are to be undertaken in accordance with Section 1.26 of this Specification.
2.2 Clearing and Grubbing

2.2.1 General
Clearing and grubbing is the removal, within the extent of Work, of the following:

. Vegetation such as trees, tree stumps, tree roots, logs, brush, noxious weeds and
decayed vegetable matter; and

] Refuse such as pole stumps and rubbish dumps on or protruding from the ground
surface.

Known trees to be removed have been shown on the Drawings. All attempts are to be made to
retain existing trees where possible. Should additional trees be requested or required to be
removed, the Contractor shall seek written approval from the Superintendent’s Representative
before removing such trees.

2.2.2 Protection of Trees

The Contractor shall clearly mark all trees to be removed, using ribbon, marker tape or a similar
approved method within the immediate vicinity of the WUC. The Superintendent’s
Representative shall inspect the site prior to construction to give approval on the removal of
these trees.

When determining the clearing area, the following principles, set out in order of preference,
must be considered:

° Avoid the clearing of native vegetation;
. Minimise the amount of native vegetation to be cleared; and
. Reduce the impact of clearing on any environmental value.

For trees to be retained a tree protection zone is to extend 2 metres past the drip line (extent of
canopy) of the tree. All work to be carried out within this tree protection zone shall be done by
hand methods such that root systems are preserved intact and undamaged. Canopy pruning
can be undertaken using a chainsaw or handsaw, where no more than 50% of the canopy is
taken. If more Canopy removal is required, approval is to be sort from the Superintendent’s
Representative before any pruning is undertaken. No root pruning is to be undertaken without
prior approval of the Superintendent’s Representative. Excavations under tree canopies shall be
open for as short a period as possible. The Contractor shall not backfill around tree trunks to a
height greater than the original ground surface.
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a. Trees shall be protected in their entirety including roots, stems, trunks, bark, branches
and foliage at all times;

b. No damage shall be caused to trees through physical means including cutting, breaking,
bruising, heating or burning of plant parts or by compaction of removal of soil around
roots; and

C. No damage shall be caused through chemical means including spraying of toxic

materials, or emission of fumes or by contamination of soil.

2.2.3 Limits of Clearing, Stripping and Grubbing

The limits of clearing and grubbing shall comprise of the following:

a. The limits of WUC shown on the Drawings;

b. The areas defined in the Clearing Permit documentation contained within 0

c. Areas where the placement of fill is required as shown on the Drawings; and

d. Other areas as approved by the Superintendent’s Representative subject to the need for

clearing of native vegetation.

Within the work site, the extent of clearing, stripping and grubbing shall not be greater than the
minimum practical extent required for the completion of the Work under the Contract.

The Contractor shall define the limits of clearing and stripping on the site by the erection of a
clearly visible barrier or fence. Vegetation outside the barrier shall not be damaged or disturbed
without the prior written permission of the Superintendent’s Representative. Areas of significant
vegetation and wildlife habitat, as directed by the Superintendent’s Representative, shall not be
disturbed by the Contractor’s activities.

2.2.4 Weed Control

When undertaking any clearing, the following measures are to be in place to minimise the risk of
introducing and/or spreading of weeds:

a. Clean earth-moving machinery of soil and vegetation prior to entering and leaving the
area to be cleared,;

b. Ensure no known weed-affected soil, mulch, fill or other material is brought into the area
to be cleared; and

C. Restrict the movement of machines and other vehicles to the limits of the areas to be
cleared.

2.2.5 Clearing

Unless otherwise specified, the area within the limits of clearing shall be cleared of all
vegetation, refuse, obstructions and equipment down to natural surface.

Trees shall be brought down in such manner as to avoid danger to third party property,
personnel and plant, or damage to other trees, shrubs, structures or property outside the area
being cleared or designated to be retained within the area being cleared.

2.2.6 Topsoil Stripping

Topsoil stripping applies to all natural ground areas within WUC areas, where it is necessary
and required to place permanent or temporary structures.
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The stripped surface level shall be nominally 200 mm below the cleared or natural surface level.
Methods employed for stripping shall not increase the extent of unstable areas.

Stripped materials shall be placed in stockpiles at a location, outside the active work area or
areas, at a location nominated by the Superintendent’s Representative. Stripped material
stockpiles shall be constructed to a measurable shape not more than 2 m in height.

2.2.7 Grubbing

Unless otherwise specified, the area within the limits of clearing shall be totally grubbed (i.e. of
all vegetation, refuse and obstructions), or grubbed to a depth of not less than 0.3 m below the
surface.

Holes resulting from grubbing shall be promptly backfilled with fill material as approved by the
Superintendent’s Representative to prevent the infiltration and pooling of water. The material
shall be compacted to the same degree as the surrounding material.

2.2.8 Reuse of Turfed areas

Where areas that are currently turfed are to be disturbed the Contractor is to make every effort
to preserve the turf (including stolons) for future reuse as detailed on the drawings and within
this Specification. Key areas of turf reuse include the those adjacent and contained within the
CIDHS and areas adjacent the proposed Basin 1 within the Northern Drumsite areas.

2.2.9 Removal of Obstructions

Where required, pits, pipes and other structures that are no longer required, shall be excavated
and removed or broken back to a depth not less than 0.3 m below the final excavation levels.

Where required, disused structures, shall be demolished and removed.

Any trenches or holes resulting from removal of pits, pipes, conduits and structures shall be
promptly backfilled with fill material as approved by the Superintendent’s Representative to
prevent the infiltration and pooling of water. The material shall be compacted to the same
degree as the surrounding material.

2.2.10 Removal, Re-use and Disposal

Items that will remain the property of the Client but to be removed by the Contractor shall be
carefully removed and transported to the Contractor's works area for safe storage. The
Contractor shall be liable for any damage to these items caused by carelessness in removal or
transport. These items include in particular historic rail infrastructure proposed to be removed on
the George Fam incline and any within the Drumsite. All removed items that are to be kept
(excludes concrete) are planned to be kept for future display. The Contractor will be advised
prior to removal the location to which the materials are to be taken for future assembly by
others. The location will be within the overall settlement areas of the Island.

Material generated through clearing activities shall be stockpiled on-site in designated areas for
re-use or disposal. The Contractor shall salvage and store the following items for re-use:

a. Existing site soil;

b. All tree logs deemed useable for placement on the site useable to create fauna and flora
habitat;

C. All tree materials useable for mulching or brushing; and

d. Rocks larger than ~500 mm diameter encountered during clearing useable to create

fauna and flora habitat.
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Stockpiling strategies should keep materials separate and appropriately labelled, and site
personnel should be clearly instructed on stockpile management to avoid soil contamination and
maximise the reuse of salvaged material. Stockpiled material shall be assessed by the
Contractor and discussed with the Superintendent’s Representative prior to disposal or re-use.

Foliage, branches and tree trunks shall be mulched and neatly stockpiled by the Contractor for
re-use. Mulch stockpiles shall be constructed and maintained in such a manner to minimise the
potential for spontaneous combustion of the mulch.

Tree logs and rocks larger than 500 mm diameter should be stored on-site and re-use in
location priory agreed with the Superintendent’s Representative.

All other materials, equipment, structures or waste materials produced by clearing and grubbing
shall become the property of the Contractor and shall be removed from the site and properly
disposed of in the manner proposed by the Contractor in accordance with environmental
requirements and accepted by the Superintendent’s Representative. Burning off cleared or
grubbed material shall not be permitted.

The Contractor shall submit a proposed method for disposal of trees and shrubs and all other
materials to the Superintendent’s Representative prior to commencement of the WUC.
2.2.11 Survey Marks and Equipment

During clearing and grubbing operations, care shall be taken not to disturb any existing
structures, survey marks, monitoring bores or equipment that is to be retained. The Contractor
shall repair any structures, reinstate any survey marks, and repair any equipment damaged
during clearing and grubbing.

2.2.12 Erosion and Sedimentation Controls

The Contractor shall implement effective erosion and sedimentation control measures in
accordance with the Contractor prepared CCMP and CEMP in advance of, or in conjunction
with, clearing and grubbing operations. Refer to section 5.12 for further requirements.

2.2.13 Record Keeping

The Contractor is required to maintain the following records in relation to clearing works:

1. The location where clearing occurred, as surveyed by a licensed surveyor, using the
Geocentric Datum Australia 1994 (GDA94), expressing the geographical coordinates in
Eastings and Northings or decimal degrees;

2. The date(s) that clearing occurred;
3. Size of the area cleared (in hectares);
4. Actions taken to avoid, minimise and reduce the impacts and clearing extents (as per

Section 2.2.2); and

5. Actions taken to minimise the risk of the introduction and spread of weeds (as per Section
2.24).

2.3 Demolition

2.3.1 Scope

This Specification covers the complete demolition of existing improvements (above and below
ground) on the site and the complete removal of all demolished materials from the site.
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2.3.2 Regulations

All WUC shall be completed in accordance with the relevant codes of practice, statutory
regulations for health, safety, handling/disposal/transportation of waste and hazardous
materials.

The Contractor shall be responsible for lodgement of notices to the SoCl, obtaining a Demolition
License and payment of such fees in compliance with sections 8 and 13 of the WA Uniform
Building By Laws.

If asbestos is encountered during the demolition works it shall be removed in accordance with
the relevant sections of the Occupational Health, Safety and Welfare Regulations 1996.
Tenderers are therefore required to hold or provide evidence that they are able to obtain the
necessary asbestos removalist licence.

2.3.3 Disconnection of Utility Services

The Contractor shall submit applications for disconnection of power, water, gas and telecom
services and any other relevant authorities.

The Contractor shall satisfy themselves that such disconnections have been completed by the
respective authorities prior to commencement of work on site.

2.3.4 Demolition Works

The Contractor shall complete demolition and removal of such materials from the site as follows,
except as otherwise detailed.

Pavements

Excavate and remove all existing bituminous pavements including gravel, rock base and
limestone sub-basecourse, together with all concrete kerbing and concrete slabs.

The sand subgrade shall not be disturbed apart from that minimum required to neatly remove
pavement material.

Any driveway crossover pavements shall be neatly and carefully removed without damage to
existing road pavements.

Buildings and Structures
Demolish and remove all buildings and improvements within the site.

Slabs, footings and other subsoil structures shall be demolished and removed from site.

Fencing

The Contractor shall dismantle and remove from site any existing fences, fencing wire, posts
and gates from site unless otherwise specified.

Drainage Structures

The Contractor shall include for location of all existing drainage pipework, pits, manholes and
any other associated structures.

All drainage structures shall be removed from site and excavations backfilled with clean fill and
compacted to 95% MMDD or agreed equivalent.

2.3.5 Disposal of Demolished Materials

All demolished materials shall become the property of the Contractor.
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The Contractor shall be responsible for disposal of all such materials off site in accordance with
the applicable statutory/local authority requirements.

2.3.6 Clean Up and Finish

On completion of demolition and removal of materials from the site, the Contractor shall trim and
grade all disturbed areas to a uniform shape and grade, free from localised crests, troughs or
ruts.

Any spillage of materials onto the existing nearby roads shall be promptly removed and surface
cleaned.

2.4 Fencing

Install a heavy galvanised, security fence around the basin sites to the location shown on the
drawing. The alignment shall be on the located to give a minimum of 3m clear area between the
fence and the edge of the basin embankment to allow servicing equipment around the inside
perimeter unless otherwise detailed on the drawings. The fence type to be used is to be in
accordance with the drawings.

Install a gates with keepers, concrete sill, locking chain and Lockwood 234A padlock as detailed
in the drawings.

All fencing to be in accordance with AS 1725.
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3. Products and Materials

3.1 General

All materials supplied to the site shall be supplied with appropriate compliance certificates and
testing. These documents shall be made available to the Superintendent’s Representative prior
to the installation of any product or material. The Superintendent’s Representative shall be
given the opportunity to inspect all products and materials prior to placement and at any
specified hold points as detailed within this Specification or a Contractor prepared ITP
documentation.

Details of some specific materials required for Earthworks and Roadworks are detailed within
Sections 4.3 and 7 respectively. Material requirements associated with the installation of the
proposed section of Water Corporation Potable water main are to be consistent with the
requirements detailed in Section 6.

3.2 Pipes and Culverts

3.2.1 Pipes and Precast Components

All pipes and precast components incorporated in the WUC shall be in free of cracks, chips,
surface voids and deformities. An inspection shall be undertaken prior to leaving the precast
manufacturers’ facility and also prior to installation on site with both inspections recorded. The
Superintendent’s Representative shall be afforded the opportunity to undertake such
inspections and reject products if damaged. Any damaged items shall be rejected and shall be
removed from the site at the Contractor’'s expense.

3.2.2 Concrete Pipes

All concrete pipes shall conform to AS/NZS 4058 and shall be rubber ring joint type, unless
otherwise specified or authorised by the Superintendent’s Representative. Strength class shall
be 2 unless otherwise noted on the Drawings.

3.2.3 Polyvinyl Chloride Pipes

Unplasticised polyvinyl chloride (uPVC or PVC-U) pipes shall comply with the requirements of
AS/NZS 1477 and be a minimum of 150 diameter nominal and with a pressure rating of PN6
unless otherwise detailed on the Drawings.

Modified polyvinyl chloride (mMPVC or PVC-M) pipes shall comply with the requirements of
AS/NZS 4765 and be a minimum of 150 diameter nominal and with a pressure rating of PN6
unless otherwise detailed on the Drawings.

All pipes shall also be compliant with AS/NZS 2566.1 where it applies.

All PVC-M pipe to be used for pressure applications within the WUC are to also be compliant
with the requirements of the Water Corporation Specification PVC contained within Appendix G
unless otherwise agreed.

3.2.4 Polypropylene Pipes

Polypropylene (PP) stormwater pipes shall comply with the requirements of AS/NZS 5065.
Nominal pipe diameters and classes shall be as detailed on the Drawings and be installed as
per the manufacturers’ requirements.
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3.2.5 Polyethylene Pipes

All polyethylene (PE) Pipe which is to be used for below ground drainage is to be supplied such
that it is compliant with AS/NZS 2566.1 and AS/NZS 5065 where applicable. Where specified or
authorised by the Superintendent’s Representative, Enviropipe’s HDPE Ribbed Pipe or
approved equivalent, shall be supplied in accordance with AS 5065 and any manufacturers’
requirements.

All polyethylene (PE) Pipe which is to be used for above ground drainage is to be supplied such
that it is compliant with AS/NZS 2566.1 and AS/NZS 5065 where applicable. All pipe is to be
compliant with the requirements of the Water Corporations Specification requirement PE
contained within Appendix G unless otherwise agreed.

3.2.6 Fibre Reinforced Pipes

Not used for this Specification.

3.2.7 Precast Reinforced Concrete Box Culverts

Precast reinforced concrete box culverts shall comply with the requirements of AS 1597.1 and
AS 1597.2.

Each batch of culvert section shall be subjected to the proof loading test as prescribed in
AS 1597.1 and AS 1597.2.

Box culvert sections of size equal to or larger than 600 mm x 450 mm shall be fitted with
suitable attachments for lifting gear.

3.2.8 Subsoil Pipes

Not used for this Specification
3.3 Pits, Covers and Headwalls

3.3.1 Precast Concrete Pit Liners

Precast concrete components shall be manufactured in accordance with the dimensions and
details shown on the Drawings in accordance with the relevant Australian Standards, including
AS/NZS 4058 and AS 4198. Proprietary components, where specified or shown on the
Drawings, shall be in accordance with that manufacturers’ latest published information.

Precast concrete liners for junction pits, grated gully pits and side entry pits, shall unless
otherwise specified, be constructed of 1050 mm nominal diameter reinforced concrete pipe
segments. The segments shall be of equivalent strength of Class 2 pipes and shall have
interlocking joints. For pits exceeding 1.3 m depth and internal diameter exceeding 900 mm, the
segments shall have cast-in holes to accept step-irons. Under no circumstances shall step-iron
holes be made with a hammer and/or chisel.

3.3.2 Manhole, Gully and Pit Covers

Manhole and pit covers shall be manufactured from precast concrete and mild steel plates to
the shapes and sizes shown in the Drawings, in accordance with AS 3996.

Manhole and pit covers should be flush with the frame with a maximum allowable vertical
tolerance of £3 mm.

Manhole and pit covers shall fit tightly within their frames with the total gap between the cover
and their frame in any direction not to be greater than 5 mm.
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All mild steel components shall be hot dipped galvanised after fabrication in accordance with

AS/NZS 4680.

All manhole, gully and pit covers are to be equipped so as to allow the lids to be secured with

either a lock or bolt down assembly.

3.3.3 Precast Concrete Pit and Headwall Components

Precast concrete components shall be manufactured in accordance with the dimensions and
details shown on the Drawings in accordance with the relevant Australian Standards, including
AS/NZS 4058. Precast concrete components shall be manufactured in accordance with the
dimensions and details shown on the Drawings by reputable supplier(s) acceptable to the
Superintendent’s Representative. Proprietary components where shown on the Drawings or
specified shall be in accordance with that manufacturers’ latest published information.

3.4 Prefabricated Trenches

3.4.1 Surface or Trench Drains

All surface drainage system detailed on the drawings are to be ACO Trafficdrain TD300 polymer
concrete v-profile channel system with galvanised steel edge rails or approved equivalent.

Trench Drain channels shall be manufactured from polyester resin polymer concrete with an

integrally cast-in galvanised steel edge rail.

Properties of polymer concrete will be as Table 1-1 with supporting documentation.

Further details in relation to the design and components of the trench drain system refer to the

design drawings.

Table 3-1 Trench Drain Material Properties

Compressive Strength 98 MPa
Flexural Strength 26 MPa
Tensile Strength 14 MPa
Water Absorption 0.07%

Frost Proof YES
Coefficient of Expansion/Contraction 2.02x10-5/°C
Water Vapour Transmission 0.0364 g/m?
Non Flammable YES
Coefficient of Roughness (mannings) n=0.011
Resistant to Weathering YES

Dilute Acid and Alkali Resistance YES

SF Sealant YES

3.5 General Concrete

3.5.1 Concrete

Concrete used for in-situ work shall conform to AS 3600 and be provided by a pre-mix concrete
supplier conforming with AS 1379, or mixed on site using materials as specified and plant tothe
approval of the Superintendent’s Representative.
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Concrete strength and characteristics for pits, headwalls, drainage structures, pipe
encasements, mass concrete, footpaths, precast concrete, lean mix concrete, blinding and all
other concrete elements shall be in accordance with the Drawings.

All concrete shall be compacted to be free of honeycombed or voided areas. Manufacture of
precast components under intense compaction as defined in CIA Z7/04 Section 11.2.2 is
preferred and referenced in AS 3600.

Maximum size of aggregate shall be 20 mm.
Concrete shall be cured in accordance with Clause 3.5.13 to Clause 3.5.16 inclusive.

Concrete for use in extruded kerbing shall be in accordance with Clause 7.10.

3.5.2 Cement

All cement used shall be Type GP, or LH where specified on the Drawings, in accordance with
AS 3972 and obtained from an approved manufacturer.

Cement shall be delivered to the site fresh and in sealed bags and there stored in a
weatherproof shed until such time that it is to be used. Any bag showing signs of deterioration or
setting is to be rejected.

3.5.3 Lean Mix Concrete

Lean mix concrete for bedding and/or backfill (where required) shall be 5 MPa compacted
concrete with a maximum particle size of 20 mm.

No density testing of lean mix concrete is required.

3.5.4 Mortar for Stormwater Pipes and Pits

Mortar when used shall be in accordance with AS 3700 or Main Roads WA specifications as
listed in Table 3-2. Air-entraining admixture shall not be used.

Mortar mixed on site shall be used within 30 minutes of mixing the dry ingredients with water.
Re-tempering of mortar will not be permitted. Any mortar which has begun to set shall be
rejected.

Table 3-2 Mix Proportions for Mortar

Mix proportions by volume

Mortar type/location s Proportion of water
Cement | Sand i Y
ime
Mortar for jointing of conduits and
jointing of conduits to structures 1 3 0
MRWA S‘_,peciﬁcation 405
(Appendix H) Sufficient to produce a
Mortar for bedding of box culverts stiff mortar of workability
MRWA Specification 404 1 3 0 that is satisfactory for
(Appendix H) each particular type of
work
Mortar for masonry 1 4 0
AS 3700 Class M4

3.5.5 Aggregate Materials

Aggregates used for concrete shall comply with the provisions of AS 2758.1.

GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications -
Christmas Island Drainage Remediation Works, 61/35637 | 47



FOI 26-292 - Document 27

Aggregates used for mortars shall comply with the requirements of AS 3700.

Fine aggregate shall be well graded, clean, sharp and free from clay and organic impurities in
accordance with AS 1141.

Coarse aggregate shall be crushed granite or diorite clean and free from all impurities and dust
in accordance with AS 1141.

The maximum particle size shall not exceed 20 mm unless otherwise specified in the applicable
standard

Testing of aggregates for concrete shall be carried out in accordance with AS 1141 and other
appropriate methods as directed by this Specification.

Aggregates shall consist of hard, dense, durable, uncoated rock particles and shall be free from
organic matter and injurious amounts of dust, clay lumps, soft or flaky particles, shale, alkali,
loam or other deleterious substances. The aggregates shall consist substantially of particles of
satisfactory shape. A particle of satisfactory shape is defined as a particle having a maximum
dimension not greater than 3 times the minimum dimension.

3.5.6 Fine Aggregate

Fine aggregate for concrete and mortar shall be natural silica sands. The use of up to 20%
manufactured sand as a percentage of total fine aggregate is permitted provided the source is
approved by the Superintendent’s Representative. It shall consist of hard, durable grains and
shall be free from injurious amounts of dust, soft particles, alkali, organic matter, loam or other
deleterious substances. When assessed in accordance with Clause 9 of AS 2758.1, the
aggregate shall meet the requirements for Exposure Class C. Chert shall not be used as fine
aggregate. The particles of sand shall be of a satisfactory shape. Fine aggregate producing a
colour darker than the standard in the colorimetric test for organic impurities described in
Section 34 of AS 1141 may be rejected. The fine aggregate shall be acceptably graded and
supplied within the Limits of Deviation specified in Table 2 of AS 2758.1.

3.5.7 Coarse Aggregate

Coarse aggregate shall consist of crushed unweathered granite, diorite, basalt, other approved
hard durable rock or approved screened river shingle which does not contain minerals known to
react deleteriously with cement alkalis. When assessed in accordance with Clause 9 of

AS 2758.1, the aggregate shall meet the requirements for Exposure Class C. Chert shall not be
used as coarse aggregate. The coarse aggregate shall be obtained from a source approved by
the Superintendent’s Representative. To obtain an acceptable grading, the coarse aggregate
shall be batched in at least two size designations. The coarse aggregate shall be acceptably
graded in general accordance with Table B1 of AS 2758.1 and supplied in within the Limits of
Deviation specified Table 1 of AS 2758.1.

3.5.8 Alkali-Aggregate Reaction (AAR)

The risk of alkali aggregate reaction (AAR) shall be controlled in accordance with the
recommendations of SA HB-79 assuming High Risk Level. Any aggregate intended for use in
concrete mixes should be assessed for potential alkali-silica reactions based on, but not limited
to:

a. Fine and coarse aggregates shall be separately tested for potential alkali aggregate
reactivity (AAR) using the Accelerated Mortar Bar Test, AS 1141.60.1 or similar approved
method. An alternative test method is the Accelerated Concrete Prism Test,

AS 1141.60.2 or similar approved method such as ASTM C1293.
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b. Petrographic testing of aggregates shall be undertaken to provide information on alkali
aggregate reactivity risk by ASTM C295 or other approved test method.

C. Recently completed laboratory test data not more than 12 months old may be accepted at
the discretion of the Superintendent’s Representative.

d. Aggregates shall be classified in accordance with AS 1141.60.1 Aggregate Reactivity
Classification and the below.

i. For aggregates classified as non-reactive by AS 1141.60.1 no action for control is
required.

ii. For aggregates classified as slowly reactive by AS 1141.60.1 the concrete mix shall
either:

1. Incorporate a proportion of fly ash that is 25% by mass of the total cementitious
materials; or

2. Be ablended cement (65% ground granulated iron blast-furnace slag + 35 %
Type GP cement); or

3. Incorporate a proportion of amorphous silica that is 8% by mass of the total
cementitious material.

4. Fly ash, ground granulated iron blast-furnace slag and amorphous silica shall
comply with the requirements of AS 3582.1, AS 3582.2 and AS 3582.3
respectively.

iii. Aggregates classified by AS 1141.60.1 or AS 1141.60.2 as reactive shall not be
used.

iv. Guidance is given in SA HB 79 on use of flyash, slag and silica fume as a
mitigation measure for aggregates that would be reactive when using only Portland
cement.

3.5.9 Concrete Admixtures

The Premix Supplier will generally need to use a water-reducing and likely a set-retarding,
admixture to achieve the specified water/cement ratio and workability requirements. Where a
water-reducing admixture is used, the Premix Supplier shall show by tests that the use of the
admixture, in combination with the other materials to be used in the WUC, produces the desired
effect without affecting the other qualities required for the concrete and without endangering the
reinforcement.

The water-reducing and set-retarding admixture shall comply with the requirements for a Type
WR, Type Re, or Type WRRe admixture (as appropriate) as specified in Section 2, AS 1478.1
as appropriate. The dosage used in each mix and section of the WUC shall be as approved by
the Superintendent’s Representative.

3.5.10 Formwork
Concrete forms and the use of formwork shall be in accordance with AS 3610.

The primary requirements for all formed concrete permanently exposed are that the concrete
surface shall be durable, without any signs of dusting and true to line and level. The formed
surface finish shall comply with the specified surface texture and have a uniform finish without
voids, patching, plastering, cement washing or any treatment whatsoever after removal of the
formwork.

All formwork made up from panels shall be so arranged that panel joints obvious in the formed
concrete do not detract from the final appearance of the structure to the Superintendent’s
Representative approval.
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Formwork shall be constructed so that it can be removed without damage to any permanent part
of the WUC.

Joints between adjacent form facing panels shall be sealed and taped to prevent loss of
concrete fine material during concrete placement.

Formwork shall be structurally adequate to support formwork, concrete, and reinforcement loads
as well as all impact loads transmitted by concreting operations and equipment.

Formwork shall be designed, constructed and maintained so as to achieve finished surface
tolerances as specified in the Specification.

Form linings may be steel, select grade tongued and grooved hardwood, or plywood.

Formwork for successive wall lifts shall not be supported by previously placed concrete until that
concrete has achieved a minimum characteristic strength of 15 MPa.

Horizontal forms (for in-situ cast suspended slabs and beams) shall not be removed until a
compressive strength of 25 MPa has been achieved.

Formwork system shall be nominated by the Contractor in the tender submission.
Use of tie wire passing from one face of a concrete form to another face shall not be permitted.

Only proprietary form spacers and ties shall be used. In drainage structures, only approved
watertight form tie products such as Max Frank, Peri or approved equivalent shall be used.

The form tie product proposed for use will require prior approval by the Superintendent’s
Representative. The supply of such documentation is considered a HOLD POINT for
construction of all concrete works on the site.

Bolts that fix or support formwork shall be greased and so arranged that they may easily be
removed from the concrete without damage to the concrete

Block-outs, inserts, ducts and embedded items shall be located and fixed so that the
construction tolerances specified are complied with.

Embedded metallic items shall be isolated from the reinforcement materials.

For all holes and ducts in walls that require reinforcement to be curtailed, an equal amount of
reinforcing shall be placed either side of the hole with laps as specified.

Before concrete placing begins, the interiors of forms are to be inspected and any foreign
material removed if found. Where the bottom of a form is inaccessible from within, temporary
access panels shall be provided to permit thorough removal of debris immediately prior to
placing concrete. Before placing concrete, close and seal these openings to prevent loss of
slurry.

Where the formwork requires a release treatment, treat surfaces with form fluid designed to act
as form release agent and to minimise the formation of bug holes and dusting. The form release
agent shall be approved by the Superintendent’s Representative and the method of application
shall be in accordance with the manufacturers’ instructions.

Ensure that no form fluid comes into contact with any steelwork or reinforcement, should this
occur, thoroughly clean the steel with solvent prior to placing concrete.

Do not use form oils or releasing agents which will discolour concrete finish, or applied finishes.

Form release agents shall be non-residual and compatible with any subsequently applied
durability or decorative coating, or readily removable prior to coating application.

Form oils or releasing agents shall be of a type that is stable, non-toxic and self-dissipating.
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Formwork shall be subject to inspection and acceptance by the Superintendent’s
Representative at least 24 hours prior to any concrete placing operation, This is considered a
HOLD POINT.

Should any forms show signs of bulging or sagging after the concrete has been placed, the
concrete shall be removed as directed by the Superintendent’s Representative and the
formwork shall be reconstructed to the Superintendent’s Representative’s satisfaction.

All formwork jointing shall be sufficiently tight to prevent the escape of any mortar, slurry or free
water.

Formwork shall be so fabricated that, when stripped, the finished concrete shall conform to both
AS 3610 (Table 3.4.2, based on the specified class of finish) and AS 3600 (Clause 17.5.2). The
requirements of AS 3610 are to take precedence except where the requirements of AS 3600
are more stringent.

No tolerances specified shall permit encroachment of horizontal or vertical building lines or
footings beyond the legal boundaries.
3.5.11 Placing Concrete

The placement of concrete shall be in accordance with AS 1379 and in general accordance of
the guidelines in CIA Z7/04.

Water shall not be added to the concrete mix at the site unless specifically approved by the
Superintendent’s Representative. Water added on site shall not void any strength or durability
requirements. Additional water may be added on site as long as the following is done:

e. Complies with AS 1379 Clause 4.2.3 and the below with the higher quality requirements
taking precedence where differences occur.

f. Time from batching when water or admixture is added shall be no later than 75 minutes
or 80% of an extended time approved as above.

g. Discharge from the batch when water is added shall only be a minimum quantity to allow
a slump test or slump flow test including a second test as required.

h. Procedure is in accordance with a Contractor's method statement.

i. Slump or slump flow of the concrete is measured before and after the addition.

j- Samples for compressive strength testing are taken after the addition.

k. Approval is given by the Superintendent’s Representative and the Concrete Supplier.

l. Additional water or admixture quantity is measured, recorded, and witnessed by the
Superintendent’s Representative.

m.  Added water quantity is measured using a calibrated meter or container and mixed
thoroughly prior to commencement of discharge.

n. Total water or admixture does not exceed the allowable additional water content recorded
on the delivery docket as based on the specified maximum water cement/ratio.

0. Where autographic records exist, these shall be made available for inspection upon
request.

Where concrete placing is delayed until the concrete is in danger of taking its initial set, the line
of stoppage shall be formed into a construction joint. If the stoppage occurs in a position
unsuitable for a construction joint, the concrete shall be removed from the forms back to a
suitable location.
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3.5.12 Maximum Temperature of Concrete

The placement temperature of all concrete shall not exceed 32°C. Concrete placement method
start and finish pour times shall be selected to achieve the lowest possible concrete placement
temperature to minimise the risk of concrete cracks.

The maximum temperature of all in situ and precast concrete elements shall not exceed 70°C
for cement type GP and 80°C for approved cement systems with a minimum quantity of 40%
slag, 20% fly ash or 8% silica fume (refer guidance in CIA Z7/04 Section 3.15.1).

3.5.13 Curing Concrete General

The Contractor shall submit to the Superintendent’s Representative for approval their proposed
curing regime within its Inspection and Testing Plans for all concrete work on this project a
minimum of four weeks prior to any concrete construction. The supply of such documentation is
considered a HOLD POINT for construction of all concrete works on the site.

3.5.14 Placement Concrete Curing

The concrete shall be protected from the sun, wind and rain by being kept moist from time of
placement until surface finishing is completed by use of shading, windbreaks and spraying an
evaporation retardant to prevent plastic shrinkage cracking and/or crusting. Re-apply the
evaporation retardant as weather conditions justify and as specified on the evaporation
retardant manufacturers’ product data sheet.

3.5.15 Hardened Concrete Curing

Hardened concrete curing of exposed concrete surfaces commence as soon as surface
finishing operations are completed when the concrete has hardened sufficiently to prevent
damage. The concrete surface shall be kept continuously moist and the whole surface protected
from the effects of wind and sun. Acceptable curing methods include:

a. Prevent moisture evaporation from the concrete surface by covering completely with
polythene sheeting or equivalent covering material securely held in position. The covering
shall be in full contact with the concrete surface. The edges of the sheeting shall be taped
or shall be overlapped by at least 200 mm and the whole shall be securely held in
position. Any damage to or displacement of the sheeting during construction operations
shall immediately be made good. An additional measure for consideration is the top
concrete surface shall be kept continuously moist by the use of an absorbent cover being
saturated with water and then immediately being covered by the polythene sheet;

b. Apply an approved liquid curing compound to exposed concrete surfaces where
approved by the Superintendent’s Representative. Refer to CIA Z9 for guidance on curing
of concrete and application of liquid-applied curing membranes.

C. Maintain formwork in position for curing period with no gaps between concrete and
formwork at exposed surfaces that would allow moisture loss (e.g. apply polythene
sheeting as mitigation measure).

d. Pond or continuously sprinkle the surface with water. Intermittent curing, such as spraying
with water once a day, is not acceptable. Water can only be applied after sufficient
surface hardening to avoid damage to the concrete surface and therefore other curing
methods shall be applied immediately after surface finishing operations (e.g. polythene
sheeting or curing compounds).
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Curing shall be undertaken to satisfy short-term requirements to prevent plastic cracking and
long-term requirements of ensuring continued cement hydration. Curing shall be continued until
the requirements of Options 1, 2 or 3 described below are met:

6. Option 1: 7 days curing for GP cement;
7. Option 2: 14 days curing for GB or LH cement.

8. Option 3: Until the concrete in the cover zone achieves 60% of its characteristic strength
that shall be determined by cover zone maturity monitoring in accordance with
ASTM C1074 or strength testing of additional cylinders cast by the premix concrete
supplier and cured in a similar manner to the cover zone concrete it represents.

No traffic shall be allowed to pass over, and no materials shall be deposited on, any concrete
during its curing period without taking precautions to prevent damage to the concrete or
impairment of the curing process.

If forms are removed during the curing period, one of the previously described curing methods
shall be employed and continued for the remainder of the period.

3.5.16 Liquid Applied Curing Compounds

General and specific characteristics of curing compounds and testing thereof shall comply with
the requirements of AS 3799. For each curing compound proposed for the WUC a current
Certificate of Compliance from the supplier shall be provided.

For each batch delivered, the Contractor shall provide a Certificate of Uniformity from the
supplier.

Only wax-based (AS 3799, Class A), resin based (AS 3799, Class B), and water-borne (AS
3799, Class Z) curing compounds that comply with the requirements of AS 3799 shall be used.

A pressurised sprayer to give uniform cover shall apply the curing compound. The sprayer shall
incorporate a device for continuous agitation and mixing of the compound in its container during
spraying. The curing compound shall be applied using a fine spray at the rate stated on the
certificate of compliance.

The curing compound shall be applied to unformed surfaces immediately after completion of all
finishing operations and disappearance of the sheen. Where curing of formed surfaces is to be
continued by application of a liquid-applied membrane after removal of formwork, concrete
surfaces are to be wetted to return to saturated/surface dry condition then the liquid membrane
applied immediately that the surface sheen has disappeared. Refer to CIA Z9 for guidance.

The curing membrane shall be maintained intact after its initial application, for the required
curing period. Any damage to the curing membrane shall be made good by re-spraying of the
affected areas.

Any curing compound shall be compatible with both the concrete mix and the applied finishes
and shall take account of all possible finishes (e.g. protective coatings) to be applied to the
concrete, and consider concrete surface preparation for such finishes. If the curing membrane
has an impact on the concrete surface preparation (e.g. requiring blast cleaning removal)
alternative curing methods shall be considered. Wax based (AS 3799 Class A) curing
membranes shall not be used where subsequent preparation by abrasive blast cleaning will be
used, as they can be difficult to remove by this method.

Curing compounds shall not be used on surfaces against which fresh concrete is required to
bond.
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3.5.17 Concrete Impregnated Fabric

Concrete impregnated fabric shall be a canvas type product with a minimum of 8 mm thickness.
The concrete impregnated fabric (concrete canvas) produced by CC8 or agreed equivalent shall
be installed in the locations shown on the accepted drawings. All installation of product shall be

undertaken in accordance with the manufacturers’ requirements.

3.5.18 Concrete Additives - Pipes/Pits

The use of Xypex Admix C-5000 or a similar durability enhancement additive are permitted
upon approval by both the manufacturer and the Superintendent’s Representative prior to
concrete manufacturer or construction including this admixture use designated for concrete on
the Drawings.

3.5.19 Concrete Coatings - Pipes/Pits

Coating of the inside and outside of the concrete pipes as a measure for maintaining the life
expectancy of the pipes can be used but requires approval by the Superintendent’s
Representative prior to installation.

3.5.20 Concrete Crack Inspection

A site crack inspection (including any minor gap opening at construction joints) shall be
completed on all interior and exterior concrete surfaces as in accordance with the procedures
and crack measuring devices in CIA Z7/07 and crack assessment in CIA Z7/06:

a. Detailed inspection after the concrete has cooled to ambient conditions (approximately
7 days after casting). This will identify any unexpected cracking and allow adjustments as
needed for future concrete pours.

b. Inspection at times as required by project Quality Assurance/Quality Control.

C. Immediately after all construction activities are completed to document crack positions
and measure the surface width of any cracks that have formed, prior to any backfilling of
soil or water contact.

d. These inspections shall determine the presence of any cracks in insitu concrete greater
than 0.2 mm width for drainage-structures and 0.3 mm width for all other concrete
elements. The Superintendent’s Representative will decide the need for appropriate
remedial Works.

All insitu concrete cracks greater than 0.2 mm width for drainage structures and 0.3 mm width
for all other concrete elements shall be marked on plan and elevation drawings and issued as
As Constructed Concrete Cracks drawings in a format acceptable to the Superintendent’s
Representative.

3.5.21 Repair of Concrete

All concrete that is defective in any way shall be liable for rejection by the Superintendent’s
Representative.

If the Superintendent’s Representative is satisfied that the concrete in question can be properly
and satisfactorily repaired, the concrete shall be repaired by the Contractor at the Contractor’s
expense to the satisfaction of the Superintendent’s Representative.

The repairs shall be carried out as soon as practicable after the damage has been detected.
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All repair material filling shall be acceptable bonded to the concrete substrate to be repaired and
shall be sound and free of shrinkage cracks and drummy areas after the repair material has
cured and dried.

Any repair shall be to the direction and approval from the Superintendent’s Representative.

The Contractor shall repair the following imperfections (refer guidance on concrete defects in
CIA Z6/06):

a. Concrete damaged from any cause;

b. Voided, honeycombed, fractured or otherwise defective concrete;

C. Concrete surface deviations beyond specified dimensional and/or finish tolerances;
d. Holes left by removal of form-ties and fittings;

e. Other defects identified by the Superintendent’s Representative.

Concrete repair materials and procedures shall in each instance be subject to written approval
by the Superintendent’s Representative prior to commencement of repair work.

The Contractor shall provide the Superintendent’s Representative with details of concrete repair
proposals at least seven working days prior to commencement of any concrete repair operation.
The supply of such documentation is considered a HOLD POINT for repair of all concrete works
on the site.

3.5.22 Cementitious Grouting

Before placing grout, existing concrete surfaces on which the grout will be placed shall be
roughened and shall be cleaned of all laitance, loose or defective concrete, coatings and other
foreign material by effective means followed by thorough water washing.

The concrete surface shall be water wetted to achieve a saturated surface dry condition before
placing the grout (e.g. kept moist for 24 hours immediately prior to grouting).

Potable water washing shall be used for grout that will be in contact with potable water.

All grout required to fill gaps in concrete elements (e.g. for precast cover installations) or for
installation of metal elements (e.g. under base plates) shall be the thickness shown on the
Drawings. Grout for this purpose shall be a proprietary cementitious shrinkage compensating
grout such as Fosroc Conbextra GP, Conbextra HES, Conbextra HF or approved equivalent
materials (e.g. by Sika, BASF, etc.) used strictly in accordance with manufacturers’
recommendations (in particular, check present day recommended thickness applied).

The grout shall be applied using acceptable consistency (e.g. stiff, plastic, flowable, fluid, etc. to
grout manufacturers’ recommendations) for the specific requirements so the gap between
concrete elements or under the metal elements is completely filled.

For precast concrete elements that are grouted below, they shall be levelled, plumbed and
supported on non-metal shims while the grout is placed.

For metal base plates, the metal element shall be levelled, plumbed and lightly bolted with base
plates supported on steel shims while the grout is placed.

Grout materials and procedures shall in each instance be subject to written approval by the
Superintendent’s Representative prior to commencement of repair work.

The supply of such documentation is considered a HOLD POINT for grout in the site.
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3.5.23 Surface Finish of Concrete

Formed Surfaces
Unless otherwise specified formed surfaces shall be finished in accordance with Table 3-3.

Table 3-3 Concrete Finish - Formed Surfaces

All exposed vertical faces Class 2 to AS 3610
All totally concealed formed faces Class 5 to AS 3610
Surface colour control shall be Class B as defined in AS 3610.

Unformed Surfaces

Unless otherwise specified:

a. Unformed surfaces which are permanently concealed shall be of finish Class U1.
b. Trafficable surfaces shall be of finish Class U4.

c. Tops of walls shall be of finish Class U3.

d. Cover slabs to be U2 finish.

e. Kerbs and channels to be as per the requirements of section 7.10.4.

f. All other surfaces to be class U1.

Table 3-4 Concrete Finish - Unformed Surfaces

Finish Class | Finishing Procedure (Note 1)

Class U1 Screeded Finish 5 mm abrupt or,

This procedure shall consist of levelling and screeding the UL T 0 2

concrete to produce an even uniform surface.

Class U2 Power-floated Finish Nil abrupt, or 5

This procedure shall consist of a floated finish using mmin 3 m

power-driven equipment. Floating work shall not
commence until some stiffening of the concrete has taken
place and the moisture film or shine on the concrete
surface has disappeared. Floating work shall be the
minimum necessary to produce a surface that is uniform
in texture and free of screed marks. All necessary
concrete surface cutting or filling shall be carried out
during floating operations. Concrete element joints and
edges shall be finished by means of approved edging
tools.
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Class U3 Trowelled Finish Nil abrupt, or 5

This procedure shall consist of steel trowelling work which il

shall commence only after the moisture film and shine
have disappeared from the concrete surface and after the
concrete has hardened sufficiently to prevent an excess of
fine materials and water from being drawn to the surface.
Steel trowelling shall produce a dense uniform surface
free from visible blemishes and trowel marks.

Class U4 Broomed Finish 2 mm abrupt, or

This procedure shall apply to unformed horizontal or near 2l LB

horizontal concrete surfaces. It shall consist of slight
roughening of the concrete surface by broom so as to
produce a non-slip surface. Finishing operations, by
wooden float only shall commence as soon as the
screeded concrete has stiffened sufficiently to prevent the
formation of laitance, and shall be the minimum necessary
to produce a surface that is free from screed marks and is
uniform in texture. Floating shall be followed by brooming
with a bass broom until a regular but non smooth surface
texture has been achieved.

Note 1: Unless otherwise specified, finishing procedure shall be as specified in this table.

3.6 Earthworks Materials

Refer to Section 4 for details.

3.7 Roadworks Materials

Refer to section 7 for details.

3.8 Water

The Contractor will be responsible for ensuring all water used is safe and appropriate for the
intended use, and method of application. Where a significant health risk is posed, disinfection or
filtration may be required.

The Contractor will be responsible for supplying a calibrated meter and providing weekly
records of water used to the Superintendent’s Representative.

3.8.1 Water for Concrete Works

Water for use in concrete and mortar manufacture and for curing shall be of a general potable
quality, free from any impurities harmful to concrete, reinforcement, embedded items, mortar or
steel. Water shall comply with the provisions of AS 1379.

3.8.2 Water for Pavements

Water added to the pavement material shall be clear and substantially free from sediments and
detrimental impurities such as oils, salts, acids, alkalis and vegetable substances.
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Water intended for use in pavement construction shall be potable, or shall contain not more than
3000 mg/L of Total Soluble Salts (TSS) when tested in accordance with Test Method WA 910.1,
(or other authorised method).

3.8.3 Water for Other uses

Water used for dust suppression, moisture control and compaction shall be approval of the
Superintendent’s Representative. Suitable and approved water sources include:

. Water from the basin (dewatering or surface water); and
° Metered potable supply, which is managed by the Water Corporation.
3.9 Sand

3.9.1 Sand for Mortar

Sand for mortar shall be crushed stone or natural sand free from all deleterious substances and
have a uniform grading.

3.9.2 Sand for Other Purposes

Sand for other purposes unless otherwise specified shall be natural sand with a percentage of
fines not greater than 12% and free from organic material, rocks, stones, roots or other hard or
sharp objects that would be retained on a 19 mm AS 1141.11.1 sieve.

3.10 Steel for Reinforcement

3.10.1 General

Steel reinforcing fabric and steel reinforcing bars for concrete shall comply with the
requirements of AS/NZS 4671 and be free from loose rust or matter likely to impair the bond
with concrete.

Structural steel shall comply with the requirements of AS 4100.

3.10.2 Preparation of Reinforcement

Reinforcement shall be cut and bent in accordance with AS 3600. Reinforcement shall be bent
or straightened in a manner which will not damage it. Reinforcement shall be bent cold, except
when approved by the Superintendent’s Representative. Bending of reinforcement shall comply
with the requirements of Section 17.2.3 of AS 3600. Re-bending of reinforcement or bending of
reinforcement embedded in hardened concrete shall not be permitted unless specifically
approved by the Superintendent’s Representative..

Reinforcement shall, upon delivery to site, be stored on blocks which shall be raised above
ground and to be well clear of sand, vegetation and other deleterious substances. It shall be
handled in a manner so that it will not suffer any permanent deformation. Damaged bars shall
not be made good by rebending.

Before the reinforcement is placed, the surfaces of the reinforcement and the surfaces of all
reinforcement supports shall be cleaned of heavy rust, loose mill scale, dried mortar or grout,
dirt, grease and other foreign substances which, in the opinion of the Superintendent’s
Representative are objectionable. Flaky rust which can be removed by firm rubbing with hessian
or equivalent treatment shall not be acceptable. After being placed, the reinforcement shall be
maintained in this clean condition until it is completely embedded in the concrete.
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3.10.3 Placement of Reinforcement

Reinforcement shall be accurately placed and secured in position by steel tie wire so that it will
not be displaced during the placing of the concrete. Reinforcement shall be adequately
supported by approved spacers complying with AS/NZS 2425 to achieve the specified concrete
cover. Chairs, hangers, spacers or other satisfactory supports made of metal or concrete may
be furnished and used by the Contractor for supporting reinforcement however, metal supports
shall not be used within the designated cover. Where concrete spacers are used, they shall be
of equal or higher grade than the concrete being poured, and otherwise complaint with
AS/NZS 2425.

In drainage structures, all spacers within the cover zone shall be proprietary high-durability fibre-
cement such as Max Frank or similar to the approval of the Superintendent’s Representative.

Tack welding of intersecting bars to secure reinforcement in position shall not be permitted. Any
Contractor proposed tack welding of intersecting bars to secure reinforcement in position shall
be in accordance with AS/NZS 1554.3, will require the Superintendent’s Representative prior
approval and be included in the Contractor’s Inspection and Testing Plan.

Lifting of reinforcement into position during concreting operations is not permitted. The ends of
the tie wire shall be directed away from the formwork and finished surfaces to avoid
encroaching into the concrete cover.

Reinforcement shall be inspected in place and approved by the Superintendent’s
Representative prior to completion of the construction of the formwork. The Contractor shall give
a minimum of two (2) working days notice to the Superintendent’s Representative for inspection
of in-place reinforcement.

3.10.4 Splicing of Reinforcement

Splicing of reinforcement shall be by lapping and shall be in accordance with Section 13 of

AS 3600, unless otherwise shown on the accepted drawings or approved by the
Superintendent’s Representative. Splices shall be staggered so that splices in adjacent bars are
not within the same lap length.

Where lapping lengths are not shown on the accepted drawings, or where additional splices are
required, the lengths of lap splices shall be determined by detailed calculations of lengths
required by AS 3600 made by the Contractor and approved by the Superintendent’s
Representative.

3.11 Soils

3.11.1 Topsoil Definitions

Topsoil is defined as soil which:

a. Contains organic matter;
b. Supports plant life;
C. Is free from unwanted matter such as:
— stones over 25 mm diameter;
— clay lumps;
— weeds and tree roots;
— sticks and rubbish;

— material toxic to plants; and

GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications -
Christmas Island Drainage Remediation Works, 61/35637 | 59



FOI 26-292 - Document 27

— is approved by the Superintendent’s Representative for reuse on site as topsoil.

Site Topsoil

Site Topsoil must be topsoil won from stripping of the site of works and has the following
characteristics:

a. free from stones or other material exceeding 25 mm in any dimension;

b. free from contaminants injurious to the establishment and growth of grass;

C. contains a proportion of organic matter conducive to the growth of grass; and

d. suitable for sowing, establishment and permanent growth of a full cover of grass.

Imported Topsoil

Imported Topsoil must be Fine Sandy Clay Loam to AS 4419.

3.11.2 Source

Site topsoil shall be used in preference to imported topsoil. The Contractor is responsible for
creating a growing medium which will ensure satisfactory growth of the desired species and that
it is in compliance with the Specification.

The Contractor shall notify the Superintendent’s Representative of any topsoil characteristic
found within the stockpiled site topsoil which may reduce the performance of any plant species
or specified aquatic plant.

Import topsoil from an approved off-site local source where the site topsoil is not able to meet
the Specification requirements. Imported topsoil should have a minimum of 20% organic matter.

3.11.3 Additives

There is no plan to undertake placement of additives in topsoil for this work package.

3.11.4 Bioretention Media

There is no plan to undertake placement of bioretention media for this work package.
3.12 Grates and Trash Racks

3.12.1 Galvanised Steel

After preparation, the items shall be galvanised in accordance with AS/NZS 4680, or AS 1214
as applicable.

The galvanising shall be adherent, clean, smooth, continuous and free from acid spots, cracks,
laminations, blisters, gas-holes, runs or drips. The minimum finished coating thickness shall be
the equivalent thickness specified in AS/NZS 4680 unless otherwise specified. After galvanising
all items shall be free from distortion, or embrittlement and all traces of flux shall be completely
removed.

3.12.2 Mild Steel Grates

All other grates are to confirm to the details as shown on the drawing with the metal used for the
manufacture of fabricated steel grates shall comply with minimum Grade 250 structural steel of
AS/NZS 3678 and AS/NZS 3679.1 or equivalent.

Welding shall comply with AS 1554.1. The fabricated grates shall be hot dip galvanised in
accordance with AS/NZS 4680 after fabrication.

60 | GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications - Christmas
Island Drainage Remediation Works, 61/35637



FOI 26-292 - Document 27

3.12.3 Trench Drain Grates

The grate shall be ACO TD300 Iron Hi-Flo with boltless locking system or approved equivalent.
Supplier details are contained in Appendix C for information.

This grate (for TD300 Drain) has an overall width of 337 mm and overall length of 499 mm to
suit the approved drain. Slot widths measure at a maximum of 80 mm.

Grates should be compliant with the following standard requirements:

a. Manufactured from ductile iron to AS 1831 Grade 500-7;
b. Certified to AS 3996 Load Class D (210kN)
c. Meets AS 3996 (Clause 3.3.6); and

d. Intake area of greater than 80,000 mm? per half metre of grate.

3.12.4 Stainless Steel

Except as otherwise specified or shown on the Drawings, all material shall conform to the
requirements of the following listed specifications:

. Stainless steel material -Grade SS 316.

All stainless steel bolts shall be SS 316 with dimensions in accordance with AS 1111.1. Nickel
anti-seize compound shall be applied to all stainless steel bolt threads before assembly.

All stainless steel nuts and washers shall be SS 316 with dimensions in accordance with
AS/NZS 1252 and AS 1237.

Stainless steel welding shall comply with AS/NZS 1554.6. Weld consumables for stainless steel
shall be with the same generic designation.

3.13 Plants

Refer to Section 10 for details.
3.14 Other Materials

3.14.1 Bricks

Bricks shall be hard well burnt, pressed or wire cut clay brick in accordance with AS/NZS 4455
and AS 3700. The minimum characteristic unconfined compressive strength of 20 MPa and
absorbing when saturated, not more than 10% of their own weight of water.

Bricks shall be of uniform shape and size, carefully conveyed and unloaded at the site. No
chipped or broken bricks shall be used, and no pieces of brick to be used except where
necessary as closures.

3.14.2 Rock

Rock to be used for Mortared Rock Pitching shall be in accordance with Clause 3.14.3. The
areas immediately adjacent wing walls and headwalls shall be rock pitched for a minimum
distance of one (1) metre in all directions. Additional mortaring may be detailed on the accepted
drawings however this minimum requirement must be adhered to at all times.

Rock for erosion protection in drains and around culverts shall comply with the following
requirements, based upon those detailed in Table 406.1 of the Main Roads of Western Australia
Specification 406 Rock Protection and summarised in Table 3-5. Unless otherwise specified on
the Drawings rock should be of a minimum of a Facing class classification.
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Table 3-5 Rock Size Distribution for Drainage

Rock Class (Typical Rock Size — assuming | Rock mass (kg) Min % of
Section Thickness) SG of 2.65 and Rocks larger
Spherical Shape than
(mm)
Facing (500 mm) 400 100 0
300 35 50
150 25 90
Light (750 mm) 550 250 0
400 100 50
200 10 90
s Tonne (1000 mm) 750 500 0
550 250 50
300 35 90
% Tonne (1250 mm) 900 1000 0
700 450 50
400 100 90

3.14.3 Mortared Stone/Rock Pitching

Stones shall generally weigh in excess of 10 kg each and the greatest dimension of any stone
shall not exceed 1.5 times its least dimension.

3.14.4 Biodegradable Matting

Biodegradable matting shall be Coir Net (700 gsm) and TEC Mat™ Coir (700 gsm), or other
agreed equivalent. The product shall to be suitable for placement over topsoiled areas on
slopes in preparation for future rehabilitation by others. The product shall be installed in
accordance with manufacturers’ requirements.

3.14.5 Non-return Floodgates

All floodgates at ends of pipes as detailed on the Drawings are to be ring mounted type to the
end of the pipes. All floodgates are to be manufactured of a suitable material to withstand high
corrosive conditions as would be expected within a marine environment.

3.14.6 Geotextile

Geotextile lining shall be a non-woven fabric consisting of long chain synthetic polymer fibres,
composed of at least 95% by mass of polyester or polyolefins (polypropylene, polyethylene)
bonded by needle punching, heat or chemical processes or combinations thereof. Bonded fibres
must be capable of retaining their relative position in the geotextile. The polymer fibres shall be
rot proof, chemically stable and have low water absorbency.

The geotextile shall have a high ultraviolet resistance such that when tested in accordance with
AS 3706.11 it shall have retained strength of at least 50% after 672 hours of test exposure. The
geotextile shall be free of any flaws or defects that may adversely affect the mechanical or
physical properties of the fabric.

Each roll of geotextile shall be provided with a suitable covering to prevent exposure of the
fabric to moisture or ultraviolet radiation, and marked in conformance with AS 3705.

Prior to installation, the geotextile rolls shall be stored on site in the Contractor's secure storage
area. The Contractor shall take appropriate measures to protect the geotextile from damage.
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This includes adhering to any other recommendations on method of storage set by the
supplier/manufacturer.

Table 3-6 Geotextile Mechanical/Hydraulic Properties

Minimum Geotextile Strength Rating, G' as defined in 1700 AS 37064 &
AUSTROADS “Part 4G: Geotextiles and Geogrids”. AS 3706.5
Maximum Equivalent Opening Size?, (EOS) (um) 200 AS 3706.7
Minimum Q 100 (I/m ?/s) 50 AS 3706.9

The Contractor shall certify that the geotextile delivered to Site meets the requirements of this
Specification. Sampling, conditioning and statistical analysis of results for each batch of
geotextile shall be carried out in accordance with AS 3706.1. Sampling frequency shall be in
accordance with AS 3706.1 Appendix A. The conformance testing shall include determining the
mean weight (mass per unit area) of the geotextile, in accordance with AS 3706.1.

Prior to the use of the geotextile for drainage lining, the Contractor shall submit to the
Superintendent’s Representative certificates of compliance from the product supplier, showing
that the geotextile complies with all the requirements of this Specification. Test results shall be
reported on NATA endorsed documents.

! Geotextile Strength Rating, G = (L h 50)°° Geotextile survivability refers to the ability of the Geotextile
to withstand the installation stresses during construction.

L (in Newtons) is the characteristic value of burst strength (CBR Plunger Method) for the batch tested
determined in accordance with AS 3706.1 and AS 3706.4.

h so (in mm) is the characteristic value of puncture resistance (Drop Cone Method) for the batch tested
determined in accordance with AS 3706.1 and AS 3706.5. The characteristic values of L and h so shall
be calculated as the mean value less 0.83 standard deviation.

2 Mean value at which 95% of the particles would be retained.

3 Mean value which would meet the requirements of the 100mm constant head determined using the
Perpendicular Flow Test
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4.3 Material Sources

4.3.1 General Requirements

The Contractor shall provide all construction materials to be used for the WUC as required to
meet the requirements of this Specification and shall demonstrate the material compliance as
stated in this Specification.

Geotechnical properties described in this Specification shall be determined in accordance with
the most recently issued relevant Australian Standard.

Suitability and accessibility of the various required fill shall be agreed with the Superintendent’s
Representative at least seven days prior to material placement (HOLD POINT).

Any material that has been used for the WUC but is later found to not meet the requirements of
this Specification and is therefore rejected by the Superintendent’s Representative, shall be
removed and replaced with suitable complying material at the Contractor's expense.

4.3.2 Material Sources and Winning of Materials

The Contractor shall utilise natural material recovered from required earthworks as a
construction material. Other sources of construction materials may be used, such as borrow pits
or quarries where insufficient compliant natural materials can be won.

The Contractor shall provide a detailed Borrow Management Plan (BMP) to the
Superintendent’s Representative a minimum of 14 days prior to the planned commencement
date of borrow operations.

The BMP shall detail the proposed borrow operation and conditioning method including the
proposed construction equipment and planned daily production rates. All winning and borrow
operations shall comply with the approved BMP. Any quarry operations proposed shall also
comply with the approved BMP. Such operations are referred to collectively in this Specification
as Borrow Operations. Areas where materials for construction purposes are obtained are
referred to as Borrow Pits in this Specification, regardless of their nature as quarries, excavation
sites or otherwise.

The Contractor shall not commence hauling of any construction material to the area of
placement before the BMP is approved by the Superintendent’s Representative. Borrow
Operations outside approved excavation areas shall not occur unless approved in writing by the
Superintendent’s Representative.

All earthfill materials to be used for the WUC shall be conditioned (as required) and hauled to
the area of placement by the Contractor. Conditioning may include excavation, stockpiling,
breaking down the clods and soil structure to a fine tilth, mixing, blending, moisture conditioning,
drying and curing to meet the requirements of this Specification.

The Contractor shall be responsible for providing and maintaining suitable access to the Borrow
Operations, taking into consideration the terrain and topography. The Contractor shall be
responsible for the establishment and maintenance of all construction access roads throughout
the Contract.

The Contractor shall moisture condition clayey materials within the Borrow Pit or at a dedicated
stockpile area approved by the Superintendent’s Representative. The moisture content of
clayey materials to be hauled to the area of their placement shall be within 2% of the required
compaction moisture limits specified in Section 4.6.5.

Where unsuitable material is encountered, as determined by compliance testing or by the
Superintendent’s Representative, such material shall not be used as fill. This unsuitable material
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shall be discarded or stockpiled separately for possible use in other areas of the WUC as
directed by the Superintendent’s Representative. The Contractor shall, where practicable and
with the approval of the Superintendent’s Representative, blend materials that do not comply
with the acceptance criteria to ensure maximum usage of the borrow area materials.

Material for engineered fill includes but is not limited to:

° Natural material recovered from required earthworks;

. Chalk fill from a declared borrow pit or quarry;

° Crushed limestone from a declared borrow pit or quarry;
° Imported clean fill from a declared borrow pit or quarry.

All materials for engineered fill shall conform to the requirements of Section 4.4 of this
Specification. Where the Contractor is proposing to use imported material, the source of
imported material and laboratory certificates stating the relevant material properties shall be
declared to the Superintendent’s Representative in advance of importation.

Other materials that a Contractor considers potentially suitable for use as engineered fill must
not be used without the written approval of the Superintendent’s Representative.

Where natural material potentially suitable for engineered fill is won from various required
excavations, it shall be shall be stockpiled and subject to visual inspection by the
Superintendent’s Representative prior to its use in the WUC.

4.4 Earthworks Materials

4.4.1 Engineering Fill

Engineered fill material shall satisfy the following criteria:

a. Free from stumps, roots, rubbish, topsoil and other unsuitable matter;
b. Composed of sound, hard and durable material;
C. Maximum particle dimension of no more than 37.5 mm;

d. No more than 10% material by weight which will pass a 0.075 mm AS 1141.11.1 sieve;
and

e. Meet the material requires for construction of various layers and treatments as specified
in the drawings.

4.4.2 Selected Core Fill

Material for the core of embankment shall consist of a selected impervious mixture of soil. Rock
fragments having a maximum dimension of more than 19 mm will not be permitted in the select
fill zone of the embankment. Should stones, cobbles, rock fragments or hard clay lumps that
interfere with compaction be found in select fill core material, they shall be broken down or
removed before being transported to the basin embankment.

The properties of the material when compacted in the embankment shall be as follows:

1. The gradation, as determined in accordance with AS 1289.3.6.1, shall be such that:

— not less than 75 per cent, by weight, shall pass a 4.75 mm AS 1141.11.1 sieve;

— not less than 30 percent, by weight, of the material passing the 4.75 mm AS 1141.11.1
sieve shall pass the 0.075 mm AS 1141.11.1 sieve;
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2. The plasticity index, as determined in accordance with AS 1289.3.3.1, shall be not less
than 15 per cent nor shall the liquid limit exceed 80 per cent when determined in
accordance with AS 1289.3.1.1.

Unless otherwise approved by the Superintendent’s Representative.

4.4.3 Earthfill

Unless otherwise specified or directed, the materials used for earthfill shall be obtained from
required excavations. Earthfill shall be soil that is free from logs, stumps, weeds and other
perishable matter, physical and chemical contaminants, waste, debris and other deleterious
elements. Earthfill material shall have a maximum particle size equivalent to half the layer
thickness being placed.

The Superintendent’s Representative may direct that material unsuitable for road embankments
or detention basins be used elsewhere on Site or run to spoil. If this should result in a deficiency
of material available for filling, then additional material shall be obtained as the Superintendent’s
Representative directs.

The Contractor shall provide a methodology statement on how he proposes to achieve
the design specification.

To document compliance with the requirements for earthfill material, the Contractor shall
undertake material testing in accordance with Section 4.2 of this Specification.

Placement of earthfill material shall be in accordance with Section 4.6.5 of this Specification.

4.4.4 Limestone Fill

Limestone fill must comply with the requirements of engineering fill as detailed in Section 4.4.1
of this Specification as well as the requirements set out below. Limestone fill with a maximum
size of 19 mm is also referred to as ‘Acker’ Crushed Limestone on the Drawings.

Limestone fill shall be obtained from an approved source, and shall be free from organic content
and other deleterious material and conform to the following tables:

Table 4-2 Crushed Limestone - Particle Size Distribution

AS 1141.11.1 Sieve Size Percentage Passing by mass (%)
()

75 100

19 55-85 100
2.36 35-65 30-80
0.075 6-10 7-12

Table 4-3 Crushed Limestone - Other Limits

Los Angeles Abrasion % of wear of crushed limestone not to be less
than 30% or exceed 55%
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Calcium Carbonate Content (CaCO3) shall not be less than 60% or greater than
80%.

4.4.5 Chalk

Chalk material shall consist of durable rock fragments, either naturally occurring or crushed,
with the following requirements:

e The material shall be free of visible organic and deleterious material.
e The material shall be non-plastic.

U Chalk gravel material gradation shall comply with the grading limits provided in Table 4-4.
Table 4-4 Chalk - Particle Size Distribution

AS 1141.11.1 Sieve Size (mm) Percentage Passing by mass (%)

150 100
37.5 80 (max)
4.75 50 (min)
0.075 2 (max)

To document compliance with the requirements for chalk material, the Contractor shall
undertake material testing in accordance with Section 4.2 of this Specification.

Placement of chalk material shall be in accordance with Section 1.1 of this Specification.

4.4.6 Crushed Rock

Crushed rock shall be manufactured from hard, durable stone, free of clay, organic matter and
other deleterious material. The crushed rock shall be freshly blended prior to delivery and
conform to the following table:

Table 4-5 Crushed Rock - Particle Size Distribution

AS 1141.11.1 Sieve Size (mm) Percentage Passing by mass (%)

26.50 100
19.00 95 - 100
13.20 78 -92
9.500 63 - 83
4.750 44 - 64
2.360 30 -48
0.425 14 -22
0.075 6-10

Ratio of the portion passing the 0.075mm sieve to the portion passing the 0.425mm sieve
shall fall within the range of 40-60%
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Liquid Limit

Plasticity Index

Linear Shrinkage

Maximum Dry Compressive Strength
Los Angeles abrasion

Wet strength

Wet / Dry strength variation ratio
Flakiness index

Soluble sulphate salt content

4.4.7 Bedding Material

not greater than 25%

not greater than 5

not greater than 2%

not less than 2 MPa

loss not greater than 35%
not less than 100kN

not greater than 40%

not greater than 35

not greater than 0.1% (expressed as
percentage sulphate by mass of crushed
rock)

Materials for the bedding zone for pipes, pits, culverts and other structures shall comply with the
following. Bedding material shall also adhering to the manufacturers’ recommendations, where
specified. In the event of conflict between this Specification and the manufacturers’
requirements, the more stringent of requirements shall apply.

. Bedding material shall be granular material of low plasticity (or non-plastic material) that
can be compacted to provide a uniform firm bedding and can be shaped as specified
hereinafter. The materials shall comply with the particle size distribution indicated in Table
4-7 when tested in accordance with AS 1289.3.6.1 using the wet preparation method.

U The fraction of the Bedding Materials passing the 0.075 mm AS 1141.11.1 sieve shall be
of low plasticity as described in Figure 5 of AS 1726.

° Alternatively, select fill as defined in AS/NZS 3725 which does not conform with Table 4-7
grading limits may be used provided that it is cement stabilized. Where controlled low
strength materials are used they should comply with Appendix A of AS/NZS 3725 to
achieve 28 day compressive strength in the range of 0.6 to 3.0 MPa.

Table 4-7 Bedding Material - Particle Size Distribution

AS 1141.11.1 Sieve Size (mm) Percentage Passing by mass (%)

19.0
2.36
0.60
0.30
0.15
0.075

100
50-100
90-20
60-10
25-0
10-0
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4.4.8 Cement Stabilised Backfill

Cement stabilised backfill shall comply with the requirements of Main Roads WA Specification
404 and is only to be used for the construction of drainage under roadways or within basin
walls.

4.5 Soft Ground

Soft ground is defined as ground with undrained shear strength of less than 25 kPa at depth
greater than 300 mm below the stripped or prepared surface. Potential soft ground areas shall
be brought to the attention of the Superintendent’s Representative for confirmation. Potential
soft ground shall not be removed without written instruction of the Superintendent’s
Representative (HOLD POINT). Photographic records are required of all areas identified as
having this issue both following identification and following remediation.

The extent of the soft ground shall be surveyed by the Contractor and approved by the
Superintendent’s Representative, and the volume of the approved extent shall be recorded by
the Contractor. Approved soft ground shall be removed within the approved limits using
appropriate equipment as agreed with the Superintendent’s Representative before removal.

Approved soft ground shall be disposed of or stockpiled as directed by the Superintendent’s
Representative. The soft ground stockpile area shall be protected from erosion by suitable
sloping and windrowing during construction, to the dimensions designated by the
Superintendent’s Representative.

Material designated soft ground shall be replaced with earthfill, which shall be moisture
conditioned and compacted in accordance with the requirements of Section 1.1.1. The
excavated surface of the removed soft ground shall be proof rolled by a minimum of four (4)
passes of a pad foot drum vibrating roller compactor (minimum weight 12 t) to confirm all soft
materials have been removed as witnessed (WITNESS POINT) by the Superintendent’s
Representative.

4.6 Fill

4.6.1 General

The Contractor shall construct embankments, access roads, turning points and ramps to the
lines and levels shown on the Drawings.

The Contractor's operations in handling and spreading of all earthfill materials required for the
WUC shall result in an even distribution and gradation of the materials throughout the zone.

4.6.2 Foundation Preparation

The foundation of the Select Selected Core Fill in the cut off trench shall be prepared by
excavating down to 2 metres below ground level or are detailed in the drawings, whichever is
deeper. If bedrock is reached before these limits, the bedrock shall be the foundation of the cut
off trench. Where the foundation is bedded on rock, the surface shall be cleaned by hand to
allow good adhesion of the select fill.

The foundation for the Earthfill shall be the ground surface with topsoil and any vegetation roots
removed. Compact the foundation with 6 passes of a 10 tonnes static weight vibrating roller,
before placing any embankment fill.
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4.6.3 Compaction Equipment

It is the Contractors responsibility to assess the nature of the soil being cut or filled and to select
the appropriate method and machinery to be used in order to achieve the specified results.

Based upon the Contractor's assessment of the material, the Contractor shall propose specific
compaction equipment, and methods, for Select Core Fill and Earthfill. The Contractor may
elect to undertake compaction trials in accordance with these proposals to simulate construction
of the embankment. The purpose of a trial is to establish the suitability or otherwise of the
compaction equipment proposed, the number of roller passes required and determine the
optimum layer thickness for each compactive plant proposed.

When compacting Selected Core Fill the Contractor shall use equipment with tamping feet or
similar (e.g. sheep’s foot roller). The tamping feet should penetrate through the full depth of the
layer into the underlying previously compacted layer or foundation. The Contractor shall perform
all operations as necessary, including testing in accordance with the requirements of this
Clause, to determine the acceptability of the equipment and methods proposed.

During the operation of tamping rollers, the Contractor shall keep the spaces between the ends
of the feet and the surface of the drum clear of accumulated soil. All rollers shall be properly
maintained to ensure that they retain consistent compaction characteristics.

Particular care shall be taken in compacting fill around pipes. The Contractor is to demonstrate
how it will ensure proper compaction to the haunching under the pipe.

4.6.4 Placement of Selected Core Fill

The Contractor shall handle and spread fill on the embankment and/ in the cut off trench so as
to produce a uniform distribution and gradation of the select fill throughout the core. Clusters of
rock that interfere with compaction shall be removed.

The Contractor's operations in handling, spreading and compacting Select Core Fill material on
the embankment shall result in an even distribution and gradation of the materials throughout
the zone. The zone shall be free of lenses, streaks, laminations, layers of material differing
substantially from the surrounding material in the zone or other discontinuity’s and the density
shall be uniform throughout each compacted layer.

The surface of any layer of Select Core Fill material shall be worked with harrow, scarifier or
other suitable equipment, to a sufficient depth to provide a satisfactory bonding surface and
moistened if necessary, before placing the next succeeding layer of Select Core Fill.

The Select Core Fill material shall be placed in continuous horizontal layers for the full width of
the zone. The thickness of each compacted layer shall be not more than 150 mm.

Place and compact in uniform layers of appropriate thickness and using compaction equipment
capable of achieving the level of compaction specified. Layers should extend for the full width of
embankments. Each layer shall be compacted to the appropriate density prescribed in Table
4-8. Unless otherwise approved or directed by the Superintendent’s Representative, the
material in each layer of Selected Core Fill shall have a moisture content, during and after
compaction, within the range of detailed in Table 4-8.

Except as otherwise specified, the moisture content shall be uniform throughout the layer. The
moisture limits may be varied at the direction of the Superintendent’s Representative but in
general the permitted range of moisture content will be 2 per cent.

The optimum moisture content of the material shall be the moisture content that is required to
achieve the standard maximum dry density when tested in accordance with the method given in
AS 1289.5.1.1. If the moisture content does not fall within the required limits, the Contractor
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shall treat the material in such a manner that the moisture content is brought to within the
required limits.

Table 4-8 Moisture and Compaction Requirements for Selected Core Fill

Materials
Compaction control In accordance with AS 1289.5.4.1
Compaction moisture content -2% to +2% of Optimum Moisture Content
et Greater than 95% SMDD according to AS
1289.5.4.1

The Contractor shall establish procedures for conditioning the Select Core Fill at its
source so as to bring it within the range of moisture contents specified in this sub-clause
prior to its haulage to the embankment. Such procedures shall include, but are not restricted
to, well planned sequential development in borrow pits, effective drainage plan, and selective
mixing and removal of the top most conditioned layers of soil, using if necessary lighter
equipment to achieve this and conditioning in stockpiles.

If the surface of the prepared foundation or the surface of any layer of Selected Core Fill
material is outside the moisture content limits specified in this clause or is too wet for proper
compaction and bonding of the layer of material to be placed thereon, it shall be allowed to dry
or be worked with harrow, scarifier or other suitable equipment to reduce the moisture content to
the required range. The layer shall then be recompacted and a satisfactory bonding surface
shall be provided before the next succeeding layer of material is placed.

If the Select Core Fill material cannot be brought conveniently to the specified moisture content
it shall be removed from the embankment.

When each layer of material in a zone of fill has been conditioned to have the specified moisture
content, it shall be compacted with the approved rollers until the standard dry density ratio
determined in accordance with AS 1289.5.7.1 equals or is in excess of 95% of Standard
Maximum Dry Density (SMDD). If the result of any test of the Density Ratio of a sample is less
than 95% of SMDD, the Contractor shall scarify the layer, correct the moisture content and
recompact the layer to meet the criteria set out in this Clause.

Layer thickness of Selected Core Fill shall be adjusted to suit the compaction plant available, to
ensure sufficient compactive energy throughout the layer.

4.6.5 Placement of Earthfill

The Contractor shall work the earthfill materials during conditioning and placement to ensure
that all large lumps or clods are broken down.

The Contractor shall minimise plant, particularly rubber tyred plant, travelling on the prepared
and scarified surface of the earthfill material before placement of the overlying layer has been
completed.

All earthworks shall be suitably maintained during the construction period to avoid excess drying
or wetting up.

The thickness of loose earthfill material, before compaction, shall not exceed 300 mm.

In the event that, in the opinion of the Superintendent’s Representative, unsuitable material has

been placed, the Contractor shall remove the material identified by the Superintendent’s
Representative as unsuitable and replace it with suitable material at the Contractor's expense.
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The Contractor shall stockpile the noncompliant material at a location nominated by the
Superintendent’s Representative.

The moisture content and compaction requirements for earthfill materials, unless otherwise
specified, are detailed in Table 4-9.

Table 4-9 Moisture and Compaction Requirements for Earthfill Materials

Compaction control In accordance with AS 1289.5.1.1
Compaction moisture content -2% to +2% of Optimum Moisture Content
Density ratio 95% of SMDD according to AS 1289.5.1.1

The optimum moisture content of the earthfill materials shall be the moisture content that is
required to achieve the peak dry density when tested in accordance with the method stated in
AS 1289.5.1.1. Corrections for material with 20% oversize material may be required in
accordance with AS 1289.5.2.1.

If the moisture content does not fall within the required limits specified Table 4-9, the Contractor
shall treat the material in such a manner that the moisture content is brought to within the
required limits as below.

If the moisture content of the compacted material is within -3% to +3% of the Optimum Moisture
Content, the Contractor shall be permitted to adjust the moisture content of the placed material
within the area of placement.

If the moisture content of the compacted material is outside -3% to +3% of the Optimum
Moisture Content, the Contractor shall remove the materials from the non-complying lot and
replace it with conforming materials.

When the specified moisture content is achieved, the earthfill materials shall be compacted with
approved rollers until the field density, tested in accordance with Section 4.6.6, meets the
criterion specified in Table 4-9.

If the specified moisture content is achieved but the result of any field density tests does not
comply with the specifications in Table 4-9, the Contractor shall re-compact the layer to meet
the compaction criteria set out in this Specification.

Each compacted layer shall be free of discontinuities such as lenses, streaks, laminations or
pockets or zones of material differing substantially from the surrounding material and the density
shall be uniform throughout the layer.

If the Contractor is unable to achieve the compaction specified, or lamination of the fill is
observed, the Contractor shall treat the defective layers as defined in this Specification and the
loose thickness of the layers shall be reduced as directed by the Superintendent’s
Representative.

4.6.6 Placement of Chalk

The Contractor shall place the chalk to the lines and levels as shown on the Drawings. Where
used as a surface treatment on top of embankments, the final level of the chalk shall be
measured at the centreline of the embankment.

The layer thickness for chalk material shall be no less than 150 mm and no greater than
300 mm when loose.

The compaction requirements for chalk materials, unless otherwise specified, are detailed in .
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Table 4-10 Moisture and Compaction Requirements for Chalk
Compaction control In accordance with AS 1289.5.2.1
Compaction moisture content -3% to +3% of Optimum Moisture Content
Density ratio 95% of MMDD according to AS 1289.5.2.1

If the result of any field density tests does not comply with the specifications in Table 4-10, the
Contractor shall re-compact the layer to meet the compaction criteria set out in this
Specification.

Each compacted layer shall be free of discontinuities such as lenses, streaks, laminations or
pockets or zones of material differing substantially from the surrounding material and the density
shall be uniform throughout the layer.

If the Contractor is unable to achieve the compaction specified in this Section, or lamination of
the wearing course is observed, the Contractor shall treat the defective layers as specified in
this Section and the loose thickness of the layers shall be reduced as directed by the
Superintendent’s Representative.

4.6.7 Placement of Limestone Fill

Shall be in accordance with the requirements of detailed in 4.6.5 unless otherwise detailed on
the drawings.

4.6.8 Testing of Selected Core Fill and Earthfill

The Contractor shall undertake field testing to confirm that suitable compaction is achieved.
Compliance testing shall be carried out in accordance with AS 1289.5.4.1, which outlines but is
not limited to such methods as the Sand Replacement method (in accordance with

AS 1289.5.3.1) or the Nuclear Densometer method (in accordance with AS 1289.5.8.1).

At least one (1) field density test shall be carried out every 1,000 m3 of fill material placed, or
every horizontal distance of 200 m, or every lift in every lot, whichever occurs more frequently.

At least one (1) field density test shall be carried out every 500 m? of selected core fill material
placed, or every horizontal distance of 150 m, or every lift in every lot, whichever occurs more
frequently.

Compaction testing shall be performed by a NATA registered laboratory, or a suitably qualified
technician with NATA calibrated equipment, as agreed by the Superintendent’s Representative.
Test results shall be provided to the nearest 0.5% for density and 0.1% for moisture variation.
Results that fall outside the requirements shall constitute a non-conformance.

The Contractor shall provide the Superintendent’s Representative with a copy of the field
density test original results, which shall include a test identifier, layer number, and three-
dimensional GPS coordinates. The Contractor shall submit to the Superintendent’s
Representative updated compaction test reports within 24 hours of the test.

At the commencement of the Contract and at any other time as required by the
Superintendent’s Representative, the soil tester and NATA registered laboratory shall provide
the Superintendent’s Representative with copies of the calibration certificates for all testing
equipment in use on the WUC.

Unless otherwise noted, the Contractor shall demonstrate compliance with this Specification
using the latest revision of the tests required.
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All compliance testing shall be performed by a NATA registered laboratory, or a suitably
qualified technician with NATA calibrated equipment, as agreed by the Superintendent’s
Representative. All test reports shall be NATA endorsed by a current NATA signatory for the
laboratory conducting the testing.

At the commencement of the Contract and at any other time as required by the
Superintendent’s Representative, the soil tester / current NATA signatory and NATA registered
laboratory / NATA certified equipment shall provide the Superintendent’s Representative with
copies of the calibration certificates for all testing equipment in use on the WUC.

4.6.9 Testing of Chalk

The Contractor shall undertake field testing to confirm that suitable compaction is achieved.
Compliance testing shall be carried out in accordance with AS 1289.5.4.1, which outlines but is
not limited to such methods as the Sand Replacement method (in accordance with

AS 1289.5.3.1) or the Nuclear Densometer method (in accordance with AS 1289.5.8.1).

At least one (1) field density test shall be carried out every horizontal distance of 200 m, or
every lift in every lot, whichever occurs more frequently.

Compaction testing shall be performed by a NATA registered laboratory, or a suitably qualified
technician with NATA calibrated equipment, as agreed by the Superintendent’s Representative.
Test results shall be provided to the nearest 0.5% for density and 0.1% for moisture variation.
Results that fall outside the requirements shall constitute a non-conformance.

The Contractor shall provide the Superintendent’s Representative with a copy of the field
density test original results, which shall include a test identifier, layer number, and three-
dimensional GPS coordinates. The Contractor shall submit to the Superintendent’s
Representative updated compaction test reports within 24 hours of the test.

At the commencement of the Contract and at any other time as required by the
Superintendent’s Representative, the soil tester and NATA registered laboratory shall provide
the Superintendent’s Representative with copies of the calibration certificates for all testing
equipment in use on the WUC.

If the field density test indicates non-compliance of any chalk material, the Contractor shall treat
the non-complying material in accordance with the Specification.

4.6.10 Protection of Earthfill and Selected Core Fill

The Contractor shall ensure that target minimum dry density and target moisture contents are
achieved and maintained until the fill material is covered with the next layer of the fill.

Filled areas shall be sealed and shaped by the Contractor using appropriate plant to be free
draining when rain is expected. The surface of the sealed area of fill material shall be worked
with harrow, scarifier or other suitable equipment, as necessary to provide a satisfactory
bonding surface and moistened if necessary, before the next layer of fill material is placed.

The Contractor shall suitably maintain the earthworks during the construction period to avoid
excess drying or wetting.

If the surface layer of fill material is left exposed for any significant length of time resulting in the
possibility of the underlying material drying out, as determined by the Superintendent’s
Representative, the Contractor shall prevent drying out of the underlying material by periodic
watering, covering or other methods approved by the Superintendent’s Representative. If, in the
opinion of the Superintendent’s Representative, excessive drying or wetting occurs, the
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Contractor shall, at its own expense, rip, blade, level and re-compact the deficient fill materials
in accordance with the Specification.

4.6.11 Final Grading of Earthfill and Selected Core Fill

The Contractor shall grade the final layer of fill to the upstream batter as shown on the Drawings
prior to placement of any final upper surface treatment.

The Contractor shall grade the upstream and downstream batters of the embankment to the
grades shown on the Drawings.

4.7 Excavation

4.7.1 General

Required excavations for civil earthworks are within the bunds, basin and for drainage structure
installation. Required excavations also include trenching for installation of pipes.

The Contractor shall undertake all excavations to the minimum lines, levels and grades as
shown on the Drawings or as directed by the Superintendent’s Representative.

Excavation shall not commence in any area prior to inspection and approval of the Contractor's
survey markers in that area by the Superintendent’s Representative.

Loose and unstable materials on any temporary cut batters shall be removed immediately. Any
falls or slips of material that occur due to the Contractor's negligence or use of inappropriate
methods shall be removed and the area reinstated by the Contractor.

No mechanical ripping shall be undertaken within 300 mm of the back of any existing kerb or
structure.

The Contractor shall remove any unsuitable material exposed when excavated areas have been
trimmed to finished formation levels and remove all rocks, boulders etc which protrude above
finished surfaces of subgrades.

4.7.2 Rock Excavation

Excavation in material that is defined as rock below, shall be paid for at a rate provided for in the
contract. The rate shall be extra over normal excavation rates i.e. “other than rock”.

The contract sum will include a provisional sum that is for the excavation of rock expected
across the site for various works including excavation for installation of drainage infrastructure
including but not limited to pipes, pits, basins and other embankments. The Contractor
geotechnical testing detailed in Section 8 will be a point of review for these quantities.

The contract sum will be adjusted for the actual quantity of excavation in rock using the rate
included in the Schedule of Prices. Rock in service trenches shall be measured as the pipe O.D.
plus 400 mm width by the depth from rock surface to 150 mm below invert level. For combined
services, the width shall be the outside width of services plus 400 mm. Rock for embankment
construction in particular core placement shall be measured as the design width of the trench as
per the drawings by the depth from base of the trench to the lowest height in the trench width.

Before removing any rock, obtain the Superintendent’s Representative direction as to the
finishing levels for rock excavation.

When rock is encountered, arrange for it to be inspected by the Superintendent’s
Representative to confirm it is rock. The Contractor shall arrange for the rock profile to be
surveyed by licensed surveyor. The surveyor shall use a suitable computer program to calculate
the rock volumes and provide survey information for checking of quantities to the
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Superintendent’s Representative. The contractor shall include all costs for survey work in his
rate for rock excavation.

When necessary for the purpose of payment, the different kinds of material met within
excavation shall be classified under the headings "Other than Rock" or "Rock", and where such
words occur in the Contract Documents they shall have the following meanings:

1. "Other than Rock" generally shall means all kinds of materials which in the opinion of the
Superintendent’s Representative do not require blasting or removal by jackhammer or
mechanical rock breaker.

2. “Rock" generally means hard rock which in the opinion of the Superintendent’s
Representative requires blasting and is in fact blasted, or removed by jackhammer or
mechanical rock breaker.

“Other than rock” is specifically defined as the overlying layers of soil and highly and extremely
weathered rock and rock with a low rock strength, together with loose rocks of less than 1.0
cubic metre in volume. “Rock” is specifically defined as all materials other than “Other than
Rock”. The interface between “Other than rock” and “Rock” is defined as the surface upon which
the rock bucket of a 29 tonne excavator in good condition refuses, when the excavator is
operated at full operating power by an experienced and competent operator.

4.7.3 Blasting

Explosives shall not be used in the work of this Contract.

4.7.4 Excavation for the Construction of the Basins and Bunds

This excavation includes stripping of all topsoil, and the removal of vegetable matter of all kinds
including stumps, roots and all other materials unsuitable for engineered fill, together with weak,
loose, friable, softened or permeable soils.

The Superintendent’s Representative may direct additional excavation required to reach
acceptable foundation conditions.

Final excavated surfaces shall not be loose or friable (loose blocks) and shall not have
excessive desiccation cracking at the time of placement of any overlying material. Should
foundation materials become desiccated or cracked due to excessive drying, eroded or softened
due to excessive flows or ponding of water or damaged due to machinery the Contractor shall
carry out excavation in such areas to expose acceptable material to the satisfaction of the
Superintendent’s Representative.

Excavation shall be carried out to the specified depth according to the lines and levels shown on
the drawings, at which point the foundations will be inspected to determine the need for
additional work (HOLD POINT).

Any other excavations performed at the option of the Contractor to ensure safe trench
conditions, secure access to required work, or for any other purpose, shall be kept within limits
approved by the Superintendent’s Representative, and the costs deemed included in the
tendered amounts for the work.

4.7.5 Treatment of Karst and Voids

A void created by the removal of unsuitable material during required excavation shall be
backfilled with suitable material complying with the above material-type, or as directed by the
Superintendent’s Representative and compacted in accordance with the relevant clause.
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Identification of natural voids (including karst), or suspected natural voids, during Works on site
shall be brought to the immediate attention of the Superintendent’s Representative. The
Superintendent’s Representative shall determine the need for additional work (HOLD POINT),
which is likely to include:

a. Measurement of the size and extent of the void.

b. Placement of cement-stabilised sand or similar flowable material into the void until it is
filled.

c. Removal of soil or rock overlying the void, followed by placement and compaction of

engineered fill (of a type defined in Section 4.3.2) into the void until it is filled.

4.7.6 Groundwater

Where groundwater or seepage is encountered in any excavation, the Contractor is required to
follow the requirements for management and disposal of such water as set out in their approved
CCMP.

The Contractor shall ensure that water quality of the any receiving environment is not
compromised. Should groundwater be encountered this shall constitute a HOLD POINT for
work within that portion of the site affected by groundwater or seepage.

4.8 Site Restoration

Where existing ground surfaces are not required to be varied as part of the WUC, restore them
to the condition existing at the commencement of the Work under the Contract.

4.9 Quality and Process Control

Due to the limited facilities and resources on site, an alternative testing methodology to facilitate
construction is permitted. Indicative results provided by the in-situ compaction tests as specified
in Section 4.10 and 4.11 are permitted for quality control of earthworks related to stormwater
drainage, water pipeline and pavements. The Contractor must nominate the testing method
(Relative Density or CIV and DCP) intended to validate conformance of the lot prior to
commencing works for each lot. Where unsatisfactory results are obtained with the in-situ
compaction indication tests, the affected lot shall be removed and reworked.

Testing shall be carried out upon the completion of each lot of pavement works at the earliest
opportunity as well as at all agreed intervals with the Superintendent’s Representative prior to
commencement of construction to ensure compliance. It shall be noted that any remediation
and rectification works required upon completion of construction shall be carried out at the cost
of the Contractor.

The Contractor shall continuously monitor the processes used in the supply, filling, mixing,
placing, compacting and finishing of construction works and shall continuously monitor the
quality of all materials incorporated into the WUC. As part of the quality and process control, the
Contractor shall undertake a program of inspection, testing and supervision with the aim of
ensuring that all the materials incorporated in the WUC conform with the requirements of this
Specification and the requirements of the Shire of Christmas Island and those of the Client.

Copies of all test results shall be supplied to the Superintendent’s Representative within 48
hours of receiving the test results unless otherwise required / noted in this Specification. All test
results shall include at least all the information listed in the following conformity tables.
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4.10

4.10 Clegg Impact Soil Testing

4.10.1 General

Clegg Impact Soil Testing shall be carried out in accordance to Australian Standard

AS 1289.6.9.1. Previous localised testing has provided a good indication of Clegg Impact
Values (CIV) that are representative of soil behaviour for the locality. CIV values for the material
at Optimum Moisture Content (OMC) and at dry back moisture condition have been provided.
Dry back is not required for subgrade or embankment fills.

The minimum indicative CIV readings during construction are presented in Table 4-11 below.
Where higher values are specified on the Drawings, the Drawings take precedence.

Table 4-11 Minimum Clegg Impact Test Values

Material Type Ve CIV at CIV at Comments on
* ° Dryback Dryback

Brown Clayey Subgrade / In-situ foundation Not required
Sand Fill / embankment 15 NA Not required
F|II/embankment_/embedment 30 NA Vierrer
material
()
Limestone Subbase 45 60 85% C.)MC
required
0,
Base 60 80 80% QMC
required

Minimum CIV values at OMC shall be achieved for the in situ subgrade, fill, imestone subbase
and limestone base. In addition, for pavement layers a minimum CIV value at dry back moisture
condition (moisture content at specified %OMC) shall also be achieved.

Achievement of minimum CIV at dry back moisture condition alone is insufficient to demonstrate
that the proposed material is suitable for use in the pavement structure.

Embankment / Fill Testing Frequency

Clegg tests shall be carried out at minimum testing frequency of six (6) per lot, or a maximum of
10 m intervals (whichever is the greater) to ensure uniformity of compaction of the material
placed. Clegg testing shall be carried out on a random spacing to achieve representative
coverage. Particular attention should be paid to edges of pavement where compaction is at risk.

Pavement Layers

Clegg tests shall be carried out at a minimum testing frequency of nine (9) per lot, or a
maximum of 10 m intervals (whichever is the greater) to ensure uniformity of compaction of the
material placed. Clegg testing shall be carried out on a random spacing to achieve
representative coverage. Particular attention should be paid to edges of pavement where
compaction is at risk.

4.10.2 Test Procedure
CIV testing shall be carried out for each layer prior to construction of the following layer.

Pavement layers must be constructed in thin lifts of up to a maximum of 150 mm thickness per
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lift. A suitable 12 tonne roller shall be utilised in achieving the minimum compaction
requirements.

Visual identification on site of heaving or lateral cracking of the soil at any time will constitute a
HOLD POINT and an investigation by the Superintendent’s Representative will be required.
Remedial works involving drying out of the subgrade and or removal and replacement with
selected fill shall be carried out where required. All remedial, removal and replacement, and
other associated works costs shall be borne by the Contractor. Permanent pavement works
shall resume only when authorised by the Superintendent’s Representative.

A HOLD POINT will be required for all wet weather events during construction, with WUC only
resuming after satisfactory CIV tests are carried out on all exposed pavement layers to the
satisfaction of the Superintendent’s Representative.

4.10.3 Reporting of CIV Test Results

Lots representative of the dominant soil type in the locality shall be clearly defined and agreed
with the Superintendent’s Representative, with each layer tested and reported on. A plan
detailing the proposed works for the shift shall be prepared and submitted to the
Superintendent’s Representative prior to the commencement of the shift. The plans and
summary sheet for the tests must as a minimum include the following information:

. Start and End Chainages

. Depth of finished layer from finished road level
. Offset
. Layer and material description

The Contractor shall submit a preliminary Clegg Hammer Test sheet for approval by the
Superintendent’s Representative. Test sheets shall be submitted on a timely basis after
completion of each layer to the Superintendent’s Representative, certifying that compaction and
checks have been completed.

4.11 Dynamic Cone Penetrometer Testing

4.11.1 General

Dynamic Cone Penetrometer (DCP) testing shall be carried out in accordance with Australian
Standards AS 1289.6.3.2. DCP testing shall be carried out to determine as-constructed layer
compaction of subgrade, fills and pavement layers.

The minimum DCP readings required are presented in the table below.

Table 4-12 Minimum Dense Cone Penetrometer Test Values
. DCP Penetration Rate
Soil Type (Blows/50 mm Penetration)
Brown Sandy Clay >10 At OMC
Limestone Fill and
Subbase >10 At OMC
At Dryback Moist
Limestone Base >20to 24 rybacr Voisture
Content
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Embankment / Fill

DCP testing shall be carried at every 400 mm of placed material. DCP tests shall be carried out
at a maximum of 10 m intervals to ensure uniformity of compaction throughout material placed.
DCP testing shall be carried out on a random spacing to achieve representative coverage.
Particular attention should be paid to edges of pavement where compaction is at risk.

DCP testing is to be completed within the pipe bedding and haunch zone beside the pipe. DCP
testing shall not be carried out above the pipe until there is sufficient depth of fill to avoid
damage to the pipe.

Pavement Layers

DCP testing shall be carried out through the base and subbase as a single layer. DCP tests
shall be carried out at a maximum of 10 m intervals to ensure uniformity of compaction
throughout material placed. DCP testing shall be carried out on a random spacing to achieve
representative coverage. Particular attention should be paid to edges of pavement where
compaction is at risk.

4.11.2 Reporting of DCP Test Results

Lots representative of the dominant soil type in the locality shall be clearly defined and agreed
with the Superintendent’s Representative, with each layer tested and reported on. A plan
detailing the proposed works for the shift shall be prepared and submitted to the
Superintendent’s Representative prior to the commencement of the shift. The plans and
summary sheet for the tests must as a minimum include the following information:

o Number of tests

. Start and End Chainages

] Depth of finished layer from finished road level
. Offset
. Layer and material description

The Contractor shall submit a preliminary DCP Test sheet for approval by the Superintendent’s
Representative. Test sheets shall be submitted on a timely basis after completion of each layer
to the Superintendent’s Representative, certifying that compaction and checks have been
completed.

DCP tests shall be recorded and included as per lot allocations agreed with the
Superintendent’s Representative prior to commencement of WUC on site.

4.12 Stabilisation

4.12.1 General

On completion of the earthworks as specified the areas with cut and/or fill batters shall be
stabilised by grass seeding, covering with 75mm mulched vegetation and by placing
Biodegradable matting over the areas as shown on the drawings. The disturbed area including
the overflow channel shall be grass seeded as specified below.

The provision of these grassed surfaces is for general appearances, to prevent scour and
generally stabilise the area from erosion.

The Contractor shall cultivate and clean the area prior to seeding and bring the surface to a
smooth, even grade free from mounds and hollows and to the correct profile shown on the
drawings. The area shall be consolidated by light rolling.
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Stabilising and seeding shall consist of hand application of the mixture of seed, fertiliser or
organic stabiliser as recommended by Park Australia (PA).

4.12.2 Materials

a. Mulched vegetation from clearing operations.

b. Matting shall be in accordance with Clause 3.14.4 or approved equivalent, installed in
accordance with manufacturer's recommendations after seeding.

C. All grass seed shall be pre-packed commercially prepared mixture and a Certificate of
Germination shall be submitted to the Superintendent’s Representative prior to any
seeding taking place.

d. Seed quality shall be of minimum purity 98%, minimum germination 90%, and fungicide
dusted to resist rotting in the ground and damping off during establishment.

e. Fertiliser to be used shall be an approved lawn seed starter fertiliser with an NPK Ratio
5:15:5 or 10:9:8 plus trace elements.

4.12.3 Application

Apply seed by hand based casting to give an even distribution and then lightly raked to cover
the seed.

4.12.4 Maintenance

The seed shall be kept moist until germination is completed and irrigated at intervals necessary
until satisfactory growth is established.

The Contractor shall allow for making over the re-seeding all areas where the grass seed fails to
germinate within one month from the date of original seeding.

Six weeks after germination 500 kg/hectare NPK 10:9:8 fertiliser or equivalent shall be applied.
The fertiliser shall be evenly spread and thoroughly watered in after application.

The Contractor shall unless otherwise directed protect the newly sown areas against trespass
and traffic until the grass is well established.

4.12.5 Seed Mixture

The seed mixture selected will of necessity depending on the time of planting and anticipated
weather conditions.

The Contractor is to nominate for approval with their tender the type, rate per hectare and
percentages of grass seed to produce the result required.

As a guide the following grass seeds will be considered. However, alternative grasses may be
approved provided the Contractor achieves a healthy growth at the end of the maintenance
period of the contract.

a. Bermuda couch or other native vegetation approved by PA.

82 | GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications - Christmas
Island Drainage Remediation Works, 61/35637



Sy 9y)] pue 11odg ‘suoljeoiunwiwo) ‘Juswdol|aAa |euolbay ‘lJJodsuel] ‘ainjonuiselju)
Jo uswieds eyl Aq Zg6 | 10V UONEWIOJU| JO WOopaald Y] Japun pases|ay



Sy 9y)] pue 11odg ‘suoljeoiunwiwo) ‘Juswdol|aAa |euolbay ‘lJJodsuel] ‘ainjonuiselju)
Jo uswieds eyl Aq Zg6 | 10V UONEWIOJU| JO WOopaald Y] Japun pases|ay



FOI'26-292 - Document 27

Location Density Ratio | Density Indicative Compaction

Index
Clv DCP
Backfill / Earthfill 95% MMDD 15
embankment
Limestone Fill 95% MMDD 30
Trench drain In-situ 93% MMDD 15
subgrade

Minimum CIV values shall be determined at OMC for all Clegg Hammer Testing.
5.3 Existing Drainage Structures

5.3.1 Removal of Existing Drainage Structures

Where detailed on the Drawings, redundant drainage structures shall be removed and disposed
of by the Contractor to an authorised waste disposal site as approved by the Superintendent’s
Representative in accordance with this Specification.

Voids left from the removal of drainage structures that are not intended to be replaced shall be
backfilled and reinstated to the natural state prior to excavation of the structure. Backfill material
shall be compacted as detailed in Table 5-2.

All reinforced concrete pipes and pits to be installed adjacent to or within 10 m of the final as
constructed shoreline, as defined by mean sea level, shall be manufactured for use in marine
and aggressive soil conditions in accordance with the manufacturers’ recommendations, to
achieve a design service life of at least 50 years without replacement or repair.

Where the required size is not available in a conventional marine grade, alternative methods for
increasing resistance to corrosion and prolong the life of the structure must be used to ensure
the life expectancy of the structure is maintained. All additives used must comply with the
requirements of AS 1478.1 and AS 1478.2.

5.3.2 Breaking into Existing Structures

Where shown on the Drawings, existing structures shall be broken into and new pipes installed.
When breaking into the structure, holes of sufficient size to accommodate the new pipes shall
be cut or punched out without causing any unnecessary damage to the structure. The hole to
accommodate the pipe shall be no greater than the pipe diameter plus 100 mm. Cement mortar
or an approved epoxy mortar shall be used in sealing holes around the new pipe to affect a
watertight closure.

Any damage to the structure during the installation of new pipes shall be repaired by the
Contractor at no cost to the Client.
5.3.3 New Structure with Existing Pipes

Where shown on the Drawings, new drainage structures shall be constructed on existing
drainage lines. When breaking into existing drainage lines, cutting of the existing pipes shall be
made square to the pipe.

The reinforcement exposed at the ends of the cut pipes shall be treated with an approved epoxy
mortar.
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5.3.4 Damage to Existing Drainage Structures

If during construction of the WUC, the Contractor causes damage to any drainage structure that
is not to be removed or disturbed, the Contractor shall repair the damage or replace the
damaged structure to the requirements of the Specification at no cost to the Client.

5.3.5 Managing Existing Stormwater

The Contractor shall provide for the diversion and control of stormwater during construction and
where necessary, provide secure and proper temporary fluming for conducting storm and
subsoil water away from the Site.

The Contractor shall prevent, any deleterious materials/rubbish entering gullies, access
chambers or pipes, and shall remove from the drainage system any such materials (from any
source) which may be deposited in the drainage system up to the date of the completion of the
wucC.

5.4 Setting Out

5.4.1 General

The Drawings show centre lines, grades, lengths, diameters, invert levels at entry and exit of
drains and the location of pits.

The distances shown between pits are mostly scaled measurements and are for the
Contractor’s guidance only. In all instances pits are to be constructed in the locations shown.
Centre lines and invert levels are to be strictly adhered to and no alterations shall be made
except on the written authority of the Superintendent’s Representative.

5.4.2 Setting Out of Drainage Lines

Centre lines and profile levels for fixing invert levels shall be set out by an Engineering
Surveyor, arranged for by the Contractor at the Contractor’s expense.

Profiles shall be set such that there are never less than three (3) profiles between pit locations
or between a pit and a headwall or endwall.

5.4.3 Pegging of Pits

Each pit shall be pegged and levelled by the Contractor's Engineering Surveyor.

The centre of each pit shall be pegged and at least two reference stakes at 5 metres offset on
either side of the pit centreline shall be provided.

The Contractor's Engineering Surveyor shall provide the Contractor's Foreman with a copy of
the survey record for each drain. The record shall indicate all reference pegs, offset pegs, RL's
of dumpy pegs, pit-to-pit distance, and the height of boning rods. Records shall be retained by
the Foreman on Site and shall be available for checking by the Superintendent’s
Representative.

55 Excavation

5.5.1 Trench Excavation

3. Trenching shall be carried out in accordance with the Western Australian Occupational
Health and Safety Regulations 1996.

4. Trenches are to be cut to line and gradient.
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5. The trench widths shall be kept to a minimum consistent with the bed width requirements
and the requirements of adequate working space and timbering.

6. Tunnelling shall be only carried out where directed and to the approval of the
Superintendent’s Representative.

7. Should the bed of the trench be over excavated, then the over-excavated volume shall be
replaced with a similar material used for the bedding and compacted to the minimum
requirement detailed in Table 5-2.

8. The excavation of trenches with irregular shaped sides shall be avoided and, where this
occurs or there is any danger of sides collapsing, then adequate timbering and strutting
shall be placed to the approval of the Superintendent’s Representative, at the
Contractor's expense.

9. Trenches shall be kept free from water, debris and falling earth.

10.  The final trimming of the bottom 150 mm of trench excavation must not be carried out
until immediately prior to concreting or placing of pipe bedding. Excavation must be
completed for a minimum of 10 metres length ahead of pipe laying.

11.  Adequate shoring to the approval of the Superintendent’s Representative shall be used
where the drain is within 2.0 metres plus the depth of the drain from a building, or load
bearing structure, or where requested by the Superintendent’s Representative. Details of
the proposed method of shoring to be submitted to the Superintendent’s Representative
and approved prior to commencing excavation of this section of drain.

12. The Superintendent’s Representative may at any time during the Contract stop any works
they considers necessary, if in their opinion, any part of the work is in an unsafe
condition.

13.  All surplus or unsuitable materials resulting from trench excavation, pipe laying and
backfill shall be removed from site at Contractor’s cost.

5.5.2 Pit Excavation

Excavation for pits must be made to the correct depth and of sufficient dimensions to allow the
base and walls to be constructed.

Where a firm pit foundation cannot be obtained, the Contractor shall place timber piles and raft.
The depth of piles shall be as directed by the Superintendent’s Representative.

The Contractor shall be responsible for safety at all times.

5.5.3 Blasting

Blasting is not permitted.

554 Measurement of Excavation

Measurement of excavation for the purpose of costing variations shall be in accordance with the
trench dimensions shown on the Drawings.

5.5.5 Obstruction to Traffic

Excavation material shall be deposited in an area causing the least interference to vehicular and
pedestrian traffic.
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At all times when the WUC are left unattended, all excavation in public areas shall be fenced off
with warning signs and lighting and the Contractor shall ensure that they remain in a safe
condition.

These safety precautions shall be subject to the approval of the Superintendent’s
Representative.

5.5.6 Dewatering and Disposal of Dewatered Products

Proposals for the discharge of all dewatered products shall be submitted in a detailed
Dewatering Management Plan, including disposal of dewatering products contaminated by
exposure to Acid Sulphate Soil (ASS), for approval by the Superintendent’s Representative at
least 10 working days prior to the dewatering work.

Each proposal shall detail the location and size of sedimentation or recharge basins to be used
for settlement of solids and turbidity prior to evaporation or final discharge of clarified effluent
into a receiving water body.

The Contractor shall not discharge or cause to be discharged into any drain, lake, river or other
receiving waters any dewatered products which are worse that the current water quality in the
receiving water body.

Stormwater trenches and excavations where the groundwater level is above the bottom of the
trench/excavation shall be dewatered to provide stable foundations for bedding materials.
Dewatering shall continue until the trenches/excavations have been backfilled to a sufficient
depth to prevent flotation of the pipes.

The Contractor shall allow within their Tender the cost of all dewatering and any additional
construction costs due to wet ground conditions.

In the event of water being encountered, the Contractor shall make adequate provision to
ensure that the excavation is kept free from water during the process of concrete pouring and
for a period of at least 24 hours after the concrete pour. No bedding or pipes shall be laid in
water and trenches are to be kept free from water until backfilling has commenced.

5.6 Pipe and Culvert Construction

5.6.1 Pipe Setting

All pipes shall be set in a straight line between pits. On inspection by the Superintendent’s
Representative, any pipe not placed in a straight line shall be replaced at the cost of the
Contractor.

The acceptable tolerance of pipe setting shall be as specified in Inspection and Tolerances
clause of this Specification.

Pipes shall be set in an upstream direction unless otherwise approved by the Superintendent’s
Representative.

Pipes shall be set using boning rods and profiles unless alternative methods are approved by
the Superintendent’s Representative.

5.6.2 Concrete Pipe Jointing

Spigot and socket pipes shall be jointed with the spigot fully home in the socket and rubber ring
jointed, as shown on the drawings. Pipes shall be laid such that the sockets face upstream.
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Externally flush interlocking pipe shall be jointed with the ends fully butting on the inside face of
the pipe and caulked with a 3 part sand to 1 part cement mortar on the outer face of the joint.
The mortar shall be neatly struck off flush with the outer surface of the pipe.

While waiting for backfilling, all mortar joints shall be covered with damp clean sand to prevent
the mortar cracking.

5.6.3 PVC, PE and PP Pipe Installation and Jointing

All pipes shall be installed in accordance with AS/NZS 2566.2. All PVC pipes are to be joined in
accordance with the relevant standard as applied to the pipe material and application.

5.6.4 FRC Pipe Jointing

Not used for this Specification

5.6.5 Box Culverts

Precast box culverts shall be manufactured from concrete of Grade 40 MPa or 50 MPa to
comply with Main Roads WA Specification 404 (Appendix H) and AS 1597 as applicable to size.

Box culverts shall be placed on a reinforced concrete base slab to the details shown on the
Drawings. The box culverts shall be butt jointed and caulked with mortar complying with Section
3.5.4 and Table 3-2 on the outer face of the joint. The lifting recesses shall be caulked in the
same manner.

Tape for the banding of transverse butt joints between reinforced concrete box culvert units
must be 225 mm wide Densopol 60 Tape or approved equivalent.

5.6.6 Pipe and Culvert Bedding

Bedding for pipes and culverts shall be strictly in accordance with the details on the Drawings
and with AS/NZS 3725 or AS/NZS 2566 as appropriate. In the event that soft or unstable
material is encountered in the trench base, the Superintendent’s Representative may direct that
this be removed and replaced with approved, compacted material.

The bed zone shall be placed with minimum thickness as specified in Table 5-3. Bed zone
materials shall comply with the requirements of Section 4.4.7.
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Table 5-3 Bed Zone Required Thickness

Pipe or Culvert Nominal Minimum bed zone thickness Minimum bed zone thickness
Diameter (Plastic Pipes) (Concrete Pipes)

=450 mm 100 mm 100 mm
450 mm < 900 mm 150 mm 100 mm
900 mm < 1500 mm 150 mm 100 mm
> 1500 mm 150 mm 150 mm

Where pipes or culverts are placed in a trench, the bed material shall be placed over the full
width of the trench and shall be compacted by tamping, rolling and/or vibration to the minimum
requirement detailed in Table 5-2 unless otherwise approved by the Superintendent’s
Representative.

Where pipes or culverts are placed on-grade, the bed material shall be placed over the width of
the pipe plus a minimum of 25% of the pipe or culvert nominal diameter to each side of the pipe
or culvert. The bed material shall then be compacted by tamping, rolling and/or vibration to the
minimum requirement detailed in Table 5-2 unless otherwise approved by the Superintendent’s
Representative.

Where the Contractor elects density index to prove compliance with the compaction criteria, the
density index obtained by compaction shall be monitored and reported by field testing in
accordance with AS 1289. Field testing locations shall be selected by the testing authority at
random. Test locations shall be undertaken at offsets to the centerline with a minimum of one
field test for every 100 m of pipe or culvert length

The bed level shall be graded to provide for a uniform fall to the discharging end of the pipeline,
with line and level as shown on the drawings.

For pipes with sockets protruding beyond the barrel outside surface, chases shall be dug into
the bed and foundation if necessary, in the appropriate positions, so that each pipe is supported
along the full length of the barrel and the socket is not subjected to point loading.

Where socket pipes are to be used small recesses shall be left under pipe joints to allow the
barrels to bear evenly on foundations for their full length.

Slotted pipes shall be laid on a minimum to 150 mm of bedding material which shall rise to mid
height of the barrel of the pipe, also in a minimum thickness of 150 mm. The crushed rock shall
be a 'no fines', grading with maximum particle size of 14 mm unless otherwise specified.

Where shown on the drawings, subsoil drains and slotted pipes, shall be wrapped in an
approved geofabric material, such as "Bidim® A14" and the trench backfilled with clean free
draining sand.

5.6.7 Backfill

The Contractor shall manage the construction schedule such that pipe and culvert trenches are
progressively backfilled, and aim to minimise the length of trench that is open at any point in
time. Backfilling shall be carried out in three stages, defined below.

a. Haunch zone;
b. Overlay zone; and
C. Backfill or embankment fill.
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The haunch zone is defined as extending vertically from the top of the bed zone to 0.1 times
the pipe outside diameter. Material placed in the haunch zone shall be a cohesionless material
with a maximum particle size of 19 mm, refer section 4.4.4 for local limestone material, and
compliant with the requirements of AS/NZS 2566.2 and AS/NZ 3725. The contractor may
propose an alternative material compliant with section 4.4.4 for approval from the
Superintendent’s Representative.

Material placed in the haunch zone shall be placed over the full width of the trench either:

. In layers not exceeding 150 mm compacted thickness and compacted by conventional
methods, or
] Compacted in one operation by saturation and vibration to achieve the minimum

requirement detailed in Table 5-2.

Where the Contractor elects density index to prove compliance with the compaction criteria, the
density index obtained by compaction shall be monitored and reported by field testing in
accordance with AS 1289. Field testing locations shall be selected by the testing authority at
random. Test locations shall be undertaken at offsets to the centerline with a minimum of one
field test for every 100 m of pipe or culvert length

The overlay zone is defined as extending vertically from the top of the haunch zone to 150 mm
above the top of the pipe and around the pipe measured radially from any point. The fill material
in the overlay zone shall be earthfill consisting of material from the excavation or elsewhere. It
shall not contain any particles larger than 150 mm, nor more than 20% by mass with a size
between 75 mm and 150 mm. Where overlay is placed directly above a pipe it shall not be
compacted by rolling or other method that may damage the pipe.

Overlay zone materials shall be placed and compacted in layers with a loose thickness of

200 mm or less. Compaction shall be undertaken by rolling, tamping, vibration or other method
necessary to produce a uniform and well-knit surface and achieve the minimum requirement
detailed in Table 5-2. The Superintendent’s Representative shall visually inspect the overlay
zone at completion for compaction, and may inspect the overlay zone at any point during
construction.

Backfill fill is defined as any required fill other than bedding, haunch support or overlay zone
and should consist of any available suitable material up to finished levels as shown on the
drawings compliant with the material requirements detailed within the Specification. Materials
under roadways will need to conform to the requirements of Section 7. Materials within
embankments shall conform to the requirements for the embankments they are penetrating,
refer to Section 4. Material excavated from the trenches may be used provided that it is free
from stone over 150 mm diameter, clay, organic or other deleterious matter. The backfilling shall
be placed in 300 mm layers and be compacted to achieve the requirement detailed in Table 5-2.

Where trenches are sheeted, the following additional requirements for backfill apply:

1. No struts, walling or other supports shall be removed until the top of the compacted
refilling has reached the level of these supports.

2. No wall sheeting is to totally removed from the trench until the level of the compacted refill
is within 1500 mm of the surface.

3. No wall sheeting is to be removed, in dewatered trenches, until the level in water table
between natural ground and refill material is less than 500 mm.

4. The wall sheeting is to be withdrawn or removed in such a manner that the pipe and
compacted bed and haunch support are not disturbed during such withdrawal or removal.
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Pipes shall not be backfilled until they have been inspected and approved by the
Superintendent’s Representative. Care shall be taken so as not to disturb the pipe.

The surfaces of trenches after backfill shall be graded level with the surrounding ground.

5.6.8 Trench Subsidence

If any subsidence of backfill occurs during the Contract period, including the Defects Liability
Period, in any road, verge, footpath, pavement or elsewhere in the WUC, the Contractor shall at
the Contractor’s own expense, make it good immediately is appears.

In the event of the Contractor's failure to make good such defects, the Superintendent’s
Representative may take action under the provisions of AS 2124.

5.7 Pits

Junction pits, grated pits and side entry pits, shall be constructed as shown on the Drawings.
The pits shall be constructed with the tops of the covers laid to the slope of the surface, flush
with the verge or the pavement in road reserves and other paved areas. Elsewhere, the covers
are to be finished approximately 40 mm above the ground.

5.7.1 Precast Concrete Pits

Precast concrete pits shall be assembled accurately in strict accordance with the Drawings. It is
important that the alignment of the pipe liners and the level and location of the matching pieces

be accurately set in order that kerb level components can be properly constructed. If the pits are
not constructed to the correct lines and levels, they shall be removed and rebuilt.

All joints between pit components shall be neatly grouted with mortar complying with Section
3.5.4 and Table 3-2. Pipes entering pits shall be finished to extend inside of the liners so as to
ensure full penetration through the wall of the liner. Should the pipe be cut and contain
reinforcement, the reinforcement trimmed back, and reinforcement protected in accordance with
the drawings.

The lengths of pit liners shall be chosen with particular regard to the design of each pit.
Generally, the number of joints should be minimised by the use of 0.9 m and 1.2 m lengths.
Under no circumstances shall the top most section be broken down to a length of less than
300 mm. Any liners which are cracked shall be rejected.

5.7.2 Pit Bases

Bases shall be founded on a well compacted layer of granular material of minimum 150 mm
thickness, meeting the requirements for bedding as described in Section 4.4.7. Bases may
comprise either precast or cast-in-situ slabs constructed to the minimum dimensions shown on
the Drawings.

5.7.3 Pit Covers

Standard rectangular or circular, reinforced concrete manhole covers for use on all manholes
not under road pavements shall be as provided by a supplier, approved by the Superintendent’s
Representative.

Manholes under road pavements shall be fitted with trafficable Gatic® GM300S6D3 Cover or
agreed equivalent.

Gully type entry pits shall have a standard gully grate large size with cycle friendly flat bars
welded to the frame. The grates and surrounds shall be fabricated as shown in the detail
drawings. The grate must be hinged in the frame.
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For all covers, the lids shall be fitted with suitable lifting keyholes and rings.

5.7.4 Raised Entry and Exit Pits and Covers

All raised entry and exit pit or bubble ups into and out of basins and swales are to be
constructed in accordance with Section 5.7.1 of this document.

All raised entry and exit pit or bubble ups into and out of basins and swales are to have bases
constructed in accordance with section 5.7.2 of this document.

All grated covers are to be constructed in accordance with the details contained within the
drawings from a suitable galvanised material. It is expected that the Contractor will prepare
suitable shop drawings of proposed designs for approval from the Superintendent’s
Representative prior to manufacture. The Contractor should make suitable provision in the
tender for the design and preparation of these non-standard covers or propose a suitable
equivalent to suit.

5.7.5 Brickwork

All brickwork shall be carried out by competent tradesmen. The bricks shall be properly bedded
and bounded true to line and level.

All joints shall be struck smooth. Mortar for brickwork shall be class M4 in accordance with
AS 3700. Refer Table 3-2.
5.7.6 Step Irons

Where manhole or entry pits exceed 1.0 metres in depth, measured from top of cover to invert
level of the lowest pipe, step irons consisting of 24 mm diameter hot dipped galvanised
deformed steel bars shall be provided at 300 mm centres for the full depth of the manhole as
detailed on the Drawings.

Stepping Irons are not to be installed within liner pits with nominal internal diameters of 600 mm
or less unless otherwise specified on the drawings.

5.8 Surface Drains

5.8.1 General
The location of the surface drains are shown on the Drawings.

Surface drains shall be excavated to provide an even grade with no obstructions or hollows
which would impede the flow of water.

Surface drains shall be constructed to conform to the cross-sections and levels as shown on the
Drawings and shall be neatly finished to a standard obtainable with blade grader operations.

Batter slopes shall comply with the finishing of batters and ground surfaces as defined on the
Drawings.

Material excavated from surface drains, which conforms to the requirements for material as
specified in this Specification, may be utilised for backfilling.

Where access road embankments meet the existing surface drainage, protection works shall be
provided in accordance with the Drawings.

Where indicated on the Drawings, the surface drains shall be lined with biodegradable
geotextile, mortared rock pitching or stone pitching. Surface drains shall be placed to the
dimensions, shape and extent as shown on the Drawings.
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5.8.2 Contour Drains

The Contractor shall terminate all contour drains upslope unless otherwise noted. The
Contractor shall install geotextile to the contour drains as per Clause 3.14.6.

The Contractor shall rip between all contour drains across slope with each run terminating
upslope.

Where rills and gullies form between contour drains the area between the drains shall be hydro
seeded after ripping with deep-rooted stoloniferous grass species for sediment retention.

5.8.3 Spoon Drains

The locations of spoon drains shall be as shown on the Drawings. They are generally located
where water from the adjacent road will discharge down embankment slopes into the adjacent
surface drains. Spoon drains shall be erosion protected and constructed in accordance with the
Drawings.

Should concrete canvas be specified on the Drawings, it shall be anchored through the use of a
number of methods as detailed by the manufacturer and on the accepted drawings including
pegs and anchor trenching.

All concrete impregnated fabric (concrete canvas) shall be laid with the appropriate overlap at
joints as specified in the manufacturers’ installation guidelines. Deviation from this installation
method can only be undertaken with the Superintendent’s Representative approval. The
preferred joint method is the use of a screwed overlapping joint combined with the application of
a suitable sealant.

The bedding zone for the concrete impregnated fabric (concrete canvas) shall be smooth to
ensure a solid interface with the bedding material. The bedding material shall extend over the
full width of the drain location. Compaction achieved shall be monitored and reported by field
testing in accordance with AS 1289. The Bed Zone shall be compacted by tamping, rolling
and/or vibration to achieve the minimum requirement detailed in Table 5-2.

5.9 Trench Drains

An installed trench drain system should incorporate the following;

a. Correct grate type;
b. Correct channel type and size; and
C. Minimum grade 32 MPa compressive strength concrete surround.

If more than one pour is cast for the concrete surround, they must be adequately bonded to
each other. This is for structural continuity. Specific site conditions may require an increase in
these dimensions or reinforcement.

5.9.1 Excavation

The trench profile shall accommodate the channel pit width plus concrete surrounds.
Excavations must be made about the centre line of proposed drainage run and pit. Following
the removal of loose material, the base shall be compacted.

5.9.2 On - Site Fabrication / Installation

Where channels are laid in concrete pavements, an allowance shall be made for expansion /
isolation joints to allow expansion and contraction movement. Where necessary, channels shall
be cut with a masonry diamond disc saw, whilst grates should be cut with a band saw or similar
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using a suitable blade. Channel bonding shall be achieved using a 2-part polymer concrete
repair kit such as ‘ACO Tuffstick’ or a suitable proprietary sealant /adhesive.

5.9.3 Pipe Connections

Pipe connections shall made at preformed drill-outs, care should be exercised in removing drill-
outs and hammering directly on the material should be avoided to prevent cracking.

5.9.4 Positioning of and Sealing of Channels

Common methods include the Patty method and the Hanging method. The patty method
consists of placing patties made from a stiff /wet concrete mix at support joints with sufficient
material to provide for the required concrete surround. Additional concrete shall be placed in the
keys on the side of the channel to prevent movement or floating during the concrete pour.
Channel ends are to be roughened prior to sealing with a flexible sealant.

5.9.5 Channel Bracing

To prevent channel wall and joints from distortion, sections of plywood shall be cut and placed
in the channel grate rebate. If grates are used in lieu of plywood, they should laid to bridge joints
to aid alignment. Grates shall be suitably protected using plastic wrap to prevent concrete
contamination.

5.9.6 Pavement Finishing - Concrete

Concrete shall be trowelled flat and tapered down towards channel edge. The top of the
adjacent pavement must be approximately 3 mm above the grate level to ensure liquids run into
the channel.

5.9.7 Pavement Finishing - Asphalt

For applications up to Load Class D, asphalt can be applied directly up to the channel edge. As
above, the top of the adjacent pavement must be approximately 3 mm above the grate level to
ensure liquids run into the channel.

5.9.8 Pavement Finishing - Pavers

For applications up to Load Class D, pavers must be above grate level by approximately 3 mm
to ensure liquids run into the channel. Pavers adjacent to channel must be fully bonded to
concrete haunch to prevent movement of pavers and possible damage to the channel.

5.9.9 Expansion Joints

Longitudinal expansion/isolation joints should be continuous and flexible. They must be
provided between the concrete surround and the surrounding slab and may be varied to suit
concrete surround width by up to a metre from the channel. Transverse joints (cutting across
channel haunch and base) to prevent surface cracking in the slab may be required. Ideally,
such joints should be positioned at the channel joints. Alternatively, a cut may be made at the
appropriate location along the channel and sealed with a flexible sealant. If the joint is dowelled,
debonding should be provided.

5.9.10 Health and Safety

Polymer concrete products are manufactured using synthetic resin, mineral aggregates and
curing agents. Hazards include;

1. Abrasive damage to hands;
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2. Inhalation of dust from grinding, cutting, or drilling; and

3. Grinding, cutting projecting small fragments.

5.10 Headwalls and Endwalls

These are to be constructed using either concrete complying with section 3.5 of this
Specification or mortared rock as detailed on the Drawings.

These are to be constructed using either concrete compressive strength or mortared stonework
as detailed on the Drawings.

Where temporary or precast headwalls are specified, they shall be standard products as
manufactured by Superintendent’s Representative approved Australian manufacturers.

For mortared stonework the size and quality of the stone shall be as specified for Stone
Pitching, elsewhere in this Specification.

5.11 Basins

The location of the various types of drainage basins shall be as shown on the Drawings.

Drainage basins shall be excavated to provide an even grade with no obstructions or hollows
which would impede the flow of water.

Drainage basins shall be constructed to conform to the cross-sections and levels as shown in
the Drawings, and shall be neatly finished to a standard obtainable with blade grader
operations.

Batter slopes shall comply with the finishing of batters and ground surfaces as defined in the
Drawings.

Material excavated from drainage basins, which conforms to the requirements for fill as
specified in the Specification and may be utilised for backfilling as long as they meet the
requires as specified in this Specification.

Where indicated on the Drawings, basins shall be lined with protection as specified in Section
5.12, placed to the dimensions, shape and extent as shown on the Drawings.

Basins and similar drainage features shall be excavated and formed to the dimensions, slopes
and levels shown on the Drawings, in accordance with this Specification.

Suitable material from excavations for drainage basins shall be incorporated into the WUC.
Unsuitable material shall be disposed of to the Contractor's spoil sites.

5.12 Erosion Stabilisation

5.12.1 Rock Pitching

Where indicated on the Drawings, surfaces shall be protected by either mechanically placed
rock pitching or hand-placed mortared pitching rocks.

The rocks shall be set on a geotextile fabric under layer, e.g. Bidim® A44 or a 150 mm
aggregate rock layer or equivalent, in a close fitting pattern and rammed into position. Courses
of stones shall be placed such that the bed is at right angles to the ground slope. The larger
stones shall be used for the lower courses, with smaller stones used at the top. The weight of all
stones shall be carried by the ground bedding and not adjacent stones.

The minimum thickness of the rock pitching, measured at right angles to the ground slope, shall
be 500 mm unless otherwise noted on the accepted drawings.
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The mortared rock pitching shall be of sound durable stones at least 0.002 to 0.01 cubic metres
in volume. Low strength, friable stones will not be accepted. Rocks for mortar rock pitching shall
generally weigh in excess of 15 kg each and the greatest dimension of any stone shall not
exceed 1.5 times its least dimension.

Where specified as mortared rock pitching on the accepted drawings, the rocks shall be pressed
into a wet 50 to 75 mm thick mortar bed (over the geotextile/drainage layer) made of 3 parts
sand to 1 part Portland Cement. The joints between rocks shall filled so as to achieve an even
level surrounding rocks. The minimum space between the rocks shall generally not exceed

25 mm.

The underlying geotextile and soil subgrade shall be dampened down before placing the mortar
bed.

The finished pitching shall present an even surface of the required contour.

5.12.2 Biodegradable Matting

Biodegradable matting material is to be been placed in several locations across the site
following the reinstatement of topsoil. Should biodegradable matting require disturbance as part
of WUC it shall be reinstated to match existing.

Unless otherwise detailed on the accepted drawings biodegradable matting is to be installed to
the following for stabilisation:

d. All contour, open or surface drains with longitudinal slopes greater that or equal to 3%;
e. Basin embankment or Cut slopes with slopes between 1V:4H and 1V:3H; and
f. Disturbed slopes with slopes greater than 1V:4H

The material used to replace the existing shall be of an appropriate grade and shall be pegged
down and anchored in accordance with the manufacturers’ requirements. Refer to section
4.12.2 for material requirements.

5.12.3 Hydromulching/Hydroseeding

Not used for this Specification

5.12.4 Stabilisation

The Contractor shall be responsible for maintaining all temporary stabilisation required prior to
final stabilisation for dust and erosion control during the course of the WUC.

Where earthworked surfaces are exposed to or are likely to be exposed to winds or inclement
weather, the Contractor shall take all steps necessary to stabilise those surfaces. Any stabilised
areas damaged by wind, rain or the controlled movement of vehicles or pedestrians shall be
made good by the Contractor at the Contractor's expense.

The Contractor shall use suitable erosion and dust inhibitor such as “Dustex” or similar
approved products for use as temporary stabilisation. There shall be enough of the product on
site to cover the exposed area under works at that time.

All stabilisation shall comply with the requirements of the Dust Management Plan and any
additional steps instructed by the Superintendent’s Representative.

5.13 Inspection and Tolerances

No backfilling shall be commenced until the drainage lines have been approved by the
Superintendent’s Representative.
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On completion of backfilling, the Superintendent’s Representative shall again inspect the
drainage lines for alignment, level and gradient and all pipes must be free from debris.

Pipelines and trench drains shall be within 20 mm of design line and level at all points where
design grade exceeds 1% and within 10 mm of the line and level for grades flatter than 1%.

Pipelines and trench drains which have not been constructed within tolerance shall be
excavated and relayed at the entire cost of the Contractor.

The invert levels of open drains and basins shall be within 50 mm vertically and 100 mm
laterally of the position shown in the Drawings unless otherwise detailed in this Specification.

The Contractor shall test each section of the pipework that is not slotted prior to backfilling in
accordance with the requirements of this Specification and AS / NZS 2032.
5.14 Water Safety Signage

All open water safety signage is to be installed in accordance with AS/NZS 2416 at all times.

5.15 Maintenance

The performance of the drains during and after a major storm event shall be examined to
ensure that flows are contained within the designated flow paths and erosion is minimal. Where
the flows are found to not be contained and/or erosion is found to occur, the Contractor shall
repair any damages and make modifications to the drainage system necessary to rectify the
situation.

5.15.1 Weed Control

The Contractor shall be responsible for ensuring that any areas seeded will establish and thrive.
To achieve this, suitable weed control will be required. This may involve pre-spraying, scalping
of weedy topsoil, weed matting or other options to remove or control weeds in planting zones.

5.15.2 Cleaning and Clearing

Immediately prior to demobilisation from site, after the majority of the WUC have been
completed, the Contractor shall check and clean out where necessary drains, pipes, pits and
drains, both pre-existing and those constructed as part of WUC.
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Water Pipeline

6.1 General

The requirements for the supply and installation of the proposed DN250 PVC-M potable water
supply pipeline to be installed in conjunction with the stormwater pipework along and adjacent
Murray Road are to be undertaken in accordance with Water Corporation requirements detailed
on the Drawings and specific requirements detailed within Appendix G. It is the responsibility of
the Contractor to ensure that compliance to the current version of any Water Corporation
Standard, Guideline, Product Specification or Procedure occurs. To gain a copy of the current
version of these documents the Contractor can access these on the Water Corporation website
by following the following link https://www.watercorporation.com.au/About-us/Suppliers-and-
contractors/Resources/Design-standards.

The installation of the proposed above ground HDPE main between pits S13-1 and S13-7
detailed on Drawing 61-35637-C272 contained within Appendix B is to be undertaken in
accordance with the requirements of document PE contained within Appendix G.

The requirements detailed within Appendix G are to be read in conjunction with the remainder of
the Specification and Drawings.

6.2 Discrepancies

In the event the requirement relates to specific water pipeline construction the prevailing
requirement will be that detailed in Appendix G. Should the Specification requirements
contained within Appendix G conflict with the requirements of the greater Specification the
Contractor is to inform the Superintendent’s Representative of the conflict and propose their
proposed resolution for consideration and acceptance or rejection.

6.3 Interpretation

Where documentation in Appendix G refers to the following, the following is to be the
interpretation unless otherwise detailed in the Specification.

1. Principal is to be interpreted as the being the Department of Infrastructure, Transport,
Regional Development and Communication.

2. Client’s Representative is to be interpreted as the Superintendent’s Representative.
3. Superintendent is to be interpreted as the Superintendent’s Representative.
4. Water Corporation Representative is it be interpreted as detailed being a representative

of Water Corporation either located on Christmas Island or elsewhere.

6.4 Other Water Corporation Documents

Should this Specification or the modular specification documents contained within Appendix G
call on specific Water Corporation standards, specifications or Documents these can be
provided to the Contractor upon request.
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Roadworks

The work under this section of the Specification consists of the supply and use of materials for
road and other associated works. The WUC shall include the supply, storage, transport,
handling, placement and testing of materials.

The construction of the layer works does not require a NATA accredited on site laboratory to
check compaction. Instead a Dynamic Cone Penetrometer as well as a Clegg Impact Hammer
shall be used to check consistency (compaction) and adequate dry back. The testing shall be
done frequently to demonstrate conformance, following a series of calibration check tests.

71 Quality Assurance
The Contractor shall provide at weekly intervals, unless otherwise agreed in writing, to the
Superintendent’s Representative the following verification documentation.

Table 7-1 Roadworks Quality Assurance Summary

Materials Supplier Certification of Prior to Delivery to Site
Specifications compliance with Drawings,
Specifications and Standards

2 Survey Set Out Survey Record prior to Completed per pavement
installation layer per designated Lot
3 Compacted Compaction Certification As per the requirements
pavement layers of this Specification
4 As Constructed As per Specification and Upon completion of WUC
drawings SoCl requirements for Asset  unless otherwise
handover specified

7.2 Preparation of Subgrade

The subgrade/foundation typically comprises brown clayey sand, and shall be compacted to the
indicative consistency specified in Table 4-11 and Table 4-12 to a depth of 900 mm below the
sub-base.

After compaction the subgrade shall be trimmed to the required level and profile. The Contractor
shall submit consistency test results and finished survey levels to the Superintendent’s
Representative, demonstrating that the subgrade meets the Specification requirements.

The Superintendent’s Representative may direct additional proof rolling of the sub-grade to
ensure that soft or weak spots are eliminated. Proof rolling shall consist of no less than two (2)
passes of a 12 tonne vibrating roller over the entire area of prepared sub-grade, witnessed by
the Superintendent’s Representative (WITNESS POINT). The cost of proof rolling, and
reconstruction of any identified weak spots, shall be borne by the Contractor.

In subgrade areas identified to be heaving or moving, the material shall be dried or removed
and replaced with a suitable crushed limestone material, witnessed by the Superintendent’s
Representative (WITNESS POINT). The cost of drying, removing and replacement of material
and other associated works shall be borne by the Contractor.
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Once approved by the Superintendent’s Representative, the sub-grade shall be lightly watered
prior to placing sub-base or basecourse material. A qualified nominated Engineer must witness
and supervise the Clegg Impact Testing and Dynamic Cone Penetrometer testing as specified

for HOLD POINT release.

Note the brown subgrade sands are moisture sensitive and have chemically bound water.
Compaction releases the water rendering a moist sand to appear wet, leading to heaving of the
layer.

7.3 Sub-base

7.3.1 General

The Contractor shall supply, transport, place, compact and trim sub-base material for
pavements as shown on the Drawings.

7.3.2 Material

Sub-base material shall consist of locally available crushed limestone and shall be free from
clay, roots and other foreign material, and shall not contain either oversize spalls or capstone or
an excessive proportion of fine-grained material.

Sampling and testing of crushed limestone shall be in accordance with AS 1141.

Sub-base material shall comply with the grading requirements described in Table 4-2 and Table
4-3 when tested in accordance with AS 1289.

Table 7-2 Sub-base Particle Size Distribution

AS 1141.11.1 Sieve Size (mm) Percentage Passing by Mass (%)

75 mm 100
19 mm 55-85
2.36 mm 35-65

Table 7-3 Crushed Limestone - Other Limits

Los Angeles Abrasion % of wear of crushed limestone not to be less than
30% or exceed 55%

Calcium Carbonate Content (CaCOs3) shall not be less than 60% or greater than 80%.

A sample shall be taken and tested by the Contractor for calcium carbonate content, percentage
of wear, grading and determination of the maximum dry density of the material. If the material
varies in quality or is obtained from various quarries, each variation in quality, or material from
each quarry, shall have this test performed by an approved Testing Authority and the Contractor
shall maintain a record as to where the various materials have been placed.

Any material which does not meet the above requirements or which, in the opinion of the
Superintendent’s Representative, is composed of material which would break down with ageing
or weathering to such an extent that it would then fall outside the limits of this Specification,
shall be rejected.
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7.3.3 Placement

Subbase material shall be spread and compacted in uniform layers of maximum 150 mm
compacted thickness.

During compaction, the moisture content of the sub-base material shall be maintained within the
range of OMC - 2% to OMC + 2%.

Oversize material discarded from the sub-base layer during construction shall be removed from
the WUC and disposed of offsite.

7.3.4 Compaction

The sub-base shall be compacted to a density not less than 95% of Modified Maximum Dry
Density or alternatively shall conform to the Clegg Impact Testing and Dynamic Cone
Penetrometer Testing requirements as set out in Section 4.10 and 4.11. A qualified Contractor
appointed Nominated Engineer must witness and supervise the Clegg Impact Testing and
Dynamic Cone Penetrometer testing as specified for HOLD POINT release.

7.3.5 Dryback

The subbase must be dried back to a characteristic moisture content of 85% of optimum
moisture content or lower prior to construction of the basecourse layer above the subbase and
must be confirmed with the Clegg Hammer that increased CIV values specified in Section 4.10
have been achieved.

7.4 Basecourse

7.4.1 General

The Contractor shall blend, crush, screen or otherwise process basecourse material to ensure
the achievement of the specified material properties.

Basecourse material shall not be placed unless the sub-base layer has been compacted,
finished and approved in writing by the Superintendent’s Representative.

7.4.2 Material

The basecourse shall consist of locally available crushed and screened limestone rock (rock
base) and shall be free from clay, roots and other foreign material, and shall not contain either
oversize spalls or capstone or an excessive proportion of fine grained material. Crushed Rock
as defined in Section 4.4.6 can be used if it can be shown to meet the requirements of this
section.

Sampling and testing of crushed limestone rock shall be in accordance with AS 1141. Material
properties shall conform with the following tables.

Table 7-4 Basecourse Particle Size Distribution

AS 1141.11.1 Sieve Size (mm) Percentage Passing by Mass

26.5 100
19.0 95-100
13.2 78-92
9.5 63-83
4.75 44-64
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AS 1141.11.1 Sieve Size (mm) Percentage Passing by Mass

2.36 30-48
0.425 14-22
0.075 6-10

Table 7-5 Basecourse - Other Limits

Liquid Limit not greater than 30%

Plasticity Index not greater than 5%

Linear Shrinkage not greater than 2%

Los Angeles abrasion loss not greater than 35%

Flakiness index not greater than 35

Wet / Dry strength variation ratio not greater than 40%

Soluble sulphate salt content not greater than 0.1% (expressed as

percentage sulphate by mass of
crushed rock)

Where the Plasticity Index is unobtainable or where the Linear Shrinkage is less than 1.0% a
Maximum Dry Compressive Strength value of not less than 1700 kPa is required.

7.4.3 Placement

Basecourse shall be spread and compacted in uniform layers of maximum 150 mm compacted
thickness. Where the existing surface is close to the design grade, the existing pavement shall
be scarified to ensure that the resulting compacted thickness of the layer to be worked is greater
than 100 mm.

Care must be taken to avoid segregation of material during tipping and spreading. The tipping of
material shall be run over a minimum length of 25 m and not placed in heaps. If material
becomes segregated it shall be mixed as directed using a rotary hoe or other suitable
equipment.

Oversize material discarded from the basecourse layer during construction shall be removed
from the WUC and disposed of offsite.

7.4.4 Compaction

The basecourse material shall be watered to optimum moisture content, mixed, shaped and
compacted to a slightly higher level than shown on the drawings, in anticipation of final
trimming. Moisture content shall be maintained within the range OMC - 2% to OMC + 1%.

Basecourse shall be compacted to a density not less than 98% of Modified Maximum Dry
Density or alternatively the proposed material to be used shall conform to the Clegg Impact
Testing and Dynamic Cone Penetrometer Testing requirements as set out in Section 4.10 and
4.11. A Contractor appointed qualified Nominated Engineer must witness and supervise the
Clegg Impact Testing and Dynamic Cone Penetrometer testing as specified for HOLD POINT
release.
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7.4.5 Dryback

The basecourse must be dried back to a characteristic moisture content of 80% of optimal
moisture content or lower prior to the sealing works on the basecourse. The dryback shall be
confirmed by a marked increase in the Clegg Hammer CIV results as specified in Section 4.10.

7.4.6 Finished Surface

The surface must be swept clean of all loose sand, stones, dust and other foreign matter before
sealing. It shall be heavily broomed to produce a rough angular surface to improve bond and
shear resistance at the layer interface. The surface shall also be free of dust, loose stone or
unbound material and be suitable to receive a bituminous surface.

The finished surface of the pavement shall not deviate above or below the levels shown on the
Drawings by more than +10 mm, -0 mm. Additionally, the surface shall not deviate in excess of
7 mm from the testing edge of a 3 m straight edge. The Contractor shall supply a 3 m straight
edge for the sole use of the Superintendent’s Representative for the duration of the Contract.

Where a bituminous seal is to be applied, the Contractor shall maintain the finished surface in a
condition that meets all Specification requirements until commencement of sealing works. The
finished basecourse layer shall not be trafficked by any equipment other than that essential for
bituminous sealing.

7.4.7 Matching to Existing Pavements

Where the pavement is to be joined to an existing pavement, remove a strip of the existing
pavement at least 300 mm wide for its full depth and trim the edge at an angle of approximately
45 degrees in steps of maximum height 150 mm before placing new pavement material. If the
existing pavement is sealed, trim the seal to a neat edge.

Onsite testing requirements to determine compaction requirements for subgrade and pavement
layers consistency, indicative compaction and dry back.

The following tests facilitate construction in the absence of proper suitable testing facilities on
site and shall constitute the basis of the site testing schedule. This section contains information
pertinent to on site in-situ testing requirements that do not constitute a release from the other
requirements set out in this Specification.

Laboratory testing of each completed section of WUC shall be carried out at the earliest
opportunity in order to demonstrate compliance with this Specification. Where results from
Laboratory testing have been deemed unsatisfactory, affected lots of work must be removed
and replaced. All remedial, removal and replacement, and other associated works costs shall be
borne by the Contractor.

The compaction of subgrade and pavement layers must be checked with Clegg Impact and
Dynamic Cone Penetrometer tests. Both tests must be carried out immediately after completion
of the layers at OMC and when it is believed dryback of the layer has been achieved. The Clegg
Hammer shall be used to demonstrate an increase in CIV and dry back.

The requirements of each pavement layer must be complied with in full to the satisfaction of the
nominated Engineer prior to placement of the subsequent layer.

7.5 Sealing Works

7.5.1 Surface Preparation

The pavement surface shall be swept clean of all loose sand, stones, dust and other foreign
matter before surfacing. Adherent patches of foreign matter shall be removed by using hand
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brooming and steel scrapers or similar methods. Loose material shall be swept a sufficient
distance off the pavement to permit execution of the bituminous binder

Prior to the application of bituminous binder as an initial surfacing treatment, the Contractor
shall certify to the Superintendent’s Representative that the basecourse complies in all respects
with the requirements of the Specification, including the surface finish as described in MRWA
Specification 501 Pavements (Appendix H). Compliance with the specified requirements for
Dryback, CIV Testing and DCP Testing as per Section 4.10 and 4.11 is also required.

At the completion of the basecourse surface being swept and prior to the application of the
bituminous binder, the Contractor shall certify to the Superintendent’s Representative that the
basecourse complies with the surface finish requirements as described in MRWA Specification
501 Pavements and that the surface is suitable to receive the bituminous binder.

7.5.2 Bitumen

The bitumen proposed for use on site shall conform with the requirements of MRWA
Specification 511 Materials for Bituminous Treatments (Appendix H).

Bitumen emulsion shall be manufactured as specified in AS 1160 and conforms to the
properties specified in AS 1160. In addition, where CRS/170-72 emulsion is specified, it shall
meet or exceed the following criteria when tested.

1. Dry Aggregate: 80% coated
2. Wet Aggregate: 60% coated

Water used to dilute bitumen shall be compatible with the emulsion. The water shall be added to
the emulsion at a suitable temperature. Emulsion shall not be added to the water.

Bitumen emulsion shall be mixed by circulation in the mechanical sprayer for not less than ten
minutes or such longer period as may be necessary to ensure a uniform and homogeneous
mixture.

Any bitumen emulsion heated in excess of 80 degrees Celsius (60% or 70% standard emulsion)
after leaving the place of manufacture, shall not be used and shall be removed from site. The
quantity of bitumen emulsion heated shall be that quantity that is to be applied to the pavement
within 6 hours of the heating being carried out. If bitumen emulsion is held in site storage for
prolonged periods, then such heating as may be necessary to prevent the bitumen emulsion
temperature from falling below 10 degrees Celsius shall be permitted.

Where a pressurised sprayer is used circulation in the site storage or road tanker shall be
permitted as a substitute for circulation in the sprayer. Such circulation shall take place
immediately prior to the loading of the sprayer.

Bitumen emulsion seals shall not be subject to any vehicular traffic until the emulsion has
completely broken and cured to form a stable seal leaving no water in the binder.

Transport and Handling of Binder

The handling, transport and heating of binder (if required) shall comply with the requirements of
MRWA Specification 511 Materials for Bituminous Treatments,

Application
The seal shall be applied on a light application of emulsion based prime (Ecoprime or similar).
The surface to be sealed shall be dry and no binder shall be applied during wet or rainy

conditions, or when adverse weather conditions may prevail at any time during such work.
When binder is applied and rain is forecast during the 24-hour period after application of the
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seal the Contractor shall be responsible for any damage to or defects in the seal and action and
cost to maintain or repair the seal.

The Contractor shall provide the Superintendent’s Representative with safe and convenient
access to the sprayer at all times for checking the volume before and after spraying by means of
the dipstick.

Binder shall be applied only when the pavement temperature is between 10°C and 40°C.
Application of emulsion at a temperature above 40°C shall only be done when it can be shown
by demonstration that the emulsion will not form a skin or break rapidly.

The binder spraying temperature range shall be 35°C to 50°C for 60% emulsions, 50°C to 80°C
for 67% or 70% high bitumen content emulsions or greater than 90°C for polymer modified
emulsions.

The spraying of the binder for each run of the sprayer shall start and finish on protective paper.
The sprayer shall start each run at least 10 m before the protective paper and shall cross the
paper at its correct spraying speed. The paper so used and any spilt binder shall be removed
and disposed of in an approved manner. All tapers and fillets shall be sprayed after masking
with protective paper

7.5.3 Aggregates

Aggregates shall conform to the requirements of Section 511.10 Aggregates, of MRWA
specification 511 Materials for Bituminous Treatments.

Crushed Aggregate for bitumen emulsion surfacing work shall not be precoated with a
precoating fluid. However, the aggregate may be prewetted with water to assist adhesion of the
binder.

Prior to the on-site delivery of crushed aggregate, the Contractor shall provide certification to the
Superintendent’s Representative that the aggregate conforms to specified requirements.

All cover material for sealing works supplied for this contract shall be organised into clearly
identifiable stockpiles either at source or on site in order that they may be tested as required by
the Quality Plan.

The aggregate stockpile sites shall be constructed and maintained in a tidy condition and the
Contractor's operations shall not contaminate aggregate in the stockpiles. Surplus aggregate
shall be removed from temporary stockpiles and the aggregate stockpile sites shall be fully
cleaned and rehabilitated. The Contractor shall prepare a management plan for the stockpile
sites detailing how contamination from precoating work (if required) is to be managed and
cleaned after completion of WUC. Stockpile areas shall be of sufficient size to allow a 4 m clear
margin around each stockpile.

Any contamination of aggregate after acceptance that is due in any way to the Contractor’s
activities shall be corrected at their own cost.

The damp aggregate shall be applied immediately after the emulsion has been sprayed and
before it has broken, and the specified number of complete coverages with the roller shall be
completed within 15 minutes of the application of the binder. The length of spray runs shall be
limited to comply with this requirement.

Rolling and Drag Brooming

Immediately after application of the cover material, the surface shall be rolled with rubber tyred
rollers to the minimum number of designed passes for the whole area. For the first 4 complete
coverages, rollers shall be operated at speeds less than 7 km per hour. Drag brooming shall be

106 | GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications - Christmas
Island Drainage Remediation Works, 61/35637



FOI 26-292 - Document 27

carried out after every second complete coverage of rolling or as deemed required by the
Superintendent’s Representative.

Public traffic shall not be allowed on the first coat of a double/double seal. Any damage to the
first coat shall be repaired by the Contractor at no cost to the Client prior to spraying the binder
for the second coat

7.5.4 Protective Paper

All protective paper used shall meet the requirements of MRWA Specification 511 Materials for
Bituminous Treatments.

7.5.5 Disposal Sites

The Contractor shall dispose of bituminous products or other disposable items such as
protective paper at an authorised waste disposal site.

Any area so used without the approval of the Superintendent’s Representative shall be made
good immediately at no cost to the Client.

7.6 Prevention of Damage to Road Surfaces

The Contractor shall take all reasonable precautions to prevent damage to existing or new
sections of seal by the Contractor’s workforce and subcontractors or suppliers either directly or
indirectly employed by the Contractor.

7.7 Remedial Works for Damaged Road Surfaces

Where damage occurs to the existing road/driveway crossing surface, i.e. gouges, scrapes or
potholes; the Contractor shall repair the surface to the previous condition.

The repair may involve the spraying/re-surfacing of the entire road pavement (lane) and/or the
entire driveway crossing area at the discretion of the Superintendent’s Representative.

The Contractor shall repair any subsidence within two days of the occurrence and/or notification
of the defect. Immediate repairs shall be carried out by the Contractor as necessary to maintain
the safety of the Site to the satisfaction of the Superintendent’s Representative otherwise the
SoCl shall be authorised to carry out remedial WUC at the Contractor’s cost.

7.8 Remedial Works for Asphalt

The Contractor shall remove and replace areas of asphalt which show signs of either ravelling,
fretting, cracking, deflection, subsidence, scabbing or instability, for any reason, at the discretion
of the Superintendent’s Representative.

Any bituminous mix that has become damaged or contaminated with foreign material shall be
removed and replaced.

The extent of the defective area shall include all the asphalt in the area containing the failed
Test(s). Further Tests may be required by the Superintendent’s Representative to help isolate
the failed area and therefore define the extent of remedial WUC. The Contractor shall be
responsible for such additional Tests, including all costs.

Skin patching of an area that has been rolled shall not be permitted.

Defective areas shall be removed and replaced with fresh materials. Patches shall be prepared
by cutting and removing the defective asphalt to the full depth of the course such that the sides
of the area are at right angles or parallel to the direction of traffic and the edges are vertical. The
internal edges and surfaces of the area to be patched shall be cleaned of all cutting residues by

GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications -
Christmas Island Drainage Remediation Works, 61/35637 | 107



FOI 26-292 - Document 27

flushing with water and all free water removed. The surfaces shall be tack coated with
bituminous emulsion prior to placing of fresh material.

Notwithstanding the above where there are a number of repair patches in close proximity to one
another and in the opinion of the Superintendent’s Representative it is reasonable to do so, the
patches may be replaced by a single large patch.

7.9 Remedial Works for Sealing

7.9.1 Incorrect Application Rate for Sealing

Payment for sealing work will only be made for application rates between 95% and 105% of that
ordered.

7.9.2 Bleeding, Fatty Seals

The Contractor shall apply a blinding layer of clean fine aggregate or coarse sand as often as is
necessary to soak up excess bitumen and to provide an acceptable wearing course consistent
with a spray seal properly applied. If the extent of blinding is such that surface shape is affected
the area shall be planed and resealed.

7.9.3 Stripping

The Contractor shall design and apply enrichment or overspray to affected areas to provide an
acceptable wearing course consistent with a spray seal properly applied.

7.10 Extruded Kerbing

7.10.1 Scope

Kerb sections shall be installed in accordance with AS 2876 and as shown on the accepted
drawings.

7.10.2 Concrete

Concrete for use in extruded kerbing shall be ready mixed concrete complying with all
requirements of the current relevant Australian Standard and in accordance with MRWA
Specification 407 Kerbing (Appendix H). The concrete mix shall be S32 in accordance with
Drawings, MRWA Specification 407 and requirements in this Specification that take
precedence. Kerbing Contractors may submit alternative mix designs for Superintendent’s
Representative approval. The aggregate size shall be 10 mm nominal. The concrete cylinder
compressive strength at 28 days shall be not less than 32 MPa, with a maximum slump of 50
mm.

7.10.3 Line and Level of Work

The kerbing shall be laid on the alignment, grades and to the levels shown on the accepted
drawings. The top and face surface of the kerb shall be parallel to the ruling grade of the
pavement and shall be free from depressions exceeding 3 mm when measured with a 3 m
straight edge. The construction tolerance shall be such that when a 3 metre long straight edge
is laid on the top or face of the kerb, the surface shall not vary more than 3 mm from the edge of
the straight edge, except at grade changes or curves.

7.10.4 Construction Details

The surface to receive the kerb shall be a fully compacted and primed basecourse. The
Contractor shall prepare the surface by removing free or loose material to the satisfaction of the
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Superintendent’s Representative immediately prior to the placing of the kerb. The Contractor
shall give the Superintendent’s Representative 24 hours notice of the start of the kerb laying
operations in order that the Superintendent’s Representative may have the opportunity of
inspecting the work.

Whenever shown on the Drawings or required by the Local Council, kerbing shall be keyed into
the base course on all radii less than 40 m.

The extruded kerb shall be finished whilst the concrete is still comparatively wet to give a
smooth finish free of surface pits and depressions. The finished height of the kerb shall not vary
by more than +10 mm and -10 mm from the design level.

Expansion joints shall be constructed and provided at intervals, to SoCl requirements or as
shown on the Drawings. Expansion joints shall be sawn vertically at right angles to the
longitudinal line of the kerb, to give a 10 to 12 mm wide cut for the full section of the kerb.

Expansion joints shall also be provided at all tangent points and adjacent to inlet structures and
as shown on the Drawings.

When the joint preparation has been inspected and approved by the Superintendent’s
Representative, the expansion joints shall be sealed with a strip of foam to a depth of 25 mm to
act as a backing for Butyl mastic seal. The seal shall finish 3 mm below the face of the kerb.

Contraction joints shall be inserted immediately after final finish, to SoCl requirements, or as
shown on the Drawings. Joints shall be formed with a grooving tool, not fully fitting through the
section of the kerb. Alternatively, the joint may be formed by cutting a 5 mm gap at least to 2/3
the depth of the kerb section. All contraction joints shall be sealed by approved means to
prevent ingress of sand.

All joints where cutting is required, shall be cut not less than 24 hours following the laying of that
section of kerb, with methods used to avoid staining the seal.

7.10.5 Curing

Within two hours of surface finishing, all exposed faces of the completed kerb shall be protected
from moisture loss for a period of not less than four (4) days after extrusion by covering with
plastic sheeting or spraying with an approved curing compound.

Curing compounds shall meet the requirements of the current relevant Australian Standard.

Kerbing shall be treated with a sprayed application of a SoCl approved membrane curing
compound applied in accordance with manufacturers’ specifications.

After the application of the curing compound, the kerb shall be covered with an approved
polythene membrane for a minimum period of seven (7) days prior to:

a. Any road materials being placed adjacent to the kerb,
b. Any further work being done on the road, or
c. Any backfilling adjacent to kerb.

The membrane shall be replaced on completion of cutting and jointing operations.

7.10.6 Protection of Works

The Contractor shall be held solely responsible for the replacement as necessary of any kerbing
during the course of the WUC of the Contract and for the Defects Liability Period as specified.
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7.10.7 Kerb Protection

In areas where kerb protection has been specified on the accepted drawings, a spray on
material such as Acromastic or similar approved shall be applied behind the kerb and
basecourse to form a water proof seal. The product shall be applied to manufacturers’
specifications.

Released under the Freedom of Information Act 1982 by the Department of
Infrastructure, Transport, Regional Development, Communications, Sport and the Arts
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Geotechnical Site Investigations

8.1 General

A geotechnical site investigation is required for the Southern Drumsite Basin and the Incline
Basin. A preliminary site investigation was undertaken in 2018 by GHD, which is to be
supplemented by additional fieldwork and laboratory testing. A copy of this report has been
included with this Specification as Appendix I. This section describes the minimum scope of
fieldwork, laboratory testing and reporting for the geotechnical investigation needing to be
undertaken by the Contractor prior to the construction of a number of key areas within the WUC.

8.2 Southern Drumsite Basin

The Southern Drumsite Basin is located near the CIDHS adjacent to an existing drainage basin
known as the School Basin. Drawing 61-35637-C245 shows the layout and general
arrangement of the Southern Drumsite Basin.

The site investigation completed in 2018 comprised four hand auger boreholes and two test
pits. The Contractor is to undertake as WUC additional testing to supplement this data which is
to include but not be limited to one supplementary geotechnical borehole. The locations of the
existing and proposed site investigation locations are shown on Drawing 61-35637-C245, which
is included in Appendix B.

The target depth for the Southern Drumsite Basin borehole is 6.0 m. Further technical details for
drilling is included in Section 8.8.

8.3 Incline Basin and Drain

The George Fam Incline Basin (Incline Basin) and Incline Drain are located near the Christmas
Island Phosphate product storage silos. Drawing 61-35637-C230 shows the layout and general
arrangement of the Incline Basin. Drawing 61-35637-C232 shows the layout and general
arrangement of the Incline Drain.

The site investigation completed in 2018 comprised two hand auger boreholes at the basin site
and a further one auger holes near the drain site. Access at the time of investigations was
limited with no clearing permitted and several of the test auger holes did not reach the desired
target depth. The Contractor is to undertake as WUC additional testing to supplement this data
which is to include but not be limited to five supplementary geotechnical boreholes at the basin
site and a further two additional boreholes at the drain site. The locations of the existing and
proposed site investigation locations are shown on Drawing 61-35637-C245, which is included
in Appendix B.

The target depth for all the Incline Basin boreholes is 15.0 m with those at the drain site being
6.0 m. Further technical details for drilling is included in Section 8.8.

8.4 Laboratory Testing

Laboratory testing shall be conducted on samples retrieved from the boreholes on the basis of
the actual ground conditions encountered. The laboratory testing schedule shall be submitted
the Superintendent’s Representative for approval prior to the commencement of testing. All
laboratory tests shall be undertaken by an organisation accredited by the National Association
of Testing Authorities (NATA) for the relevant test(s).

Testing is expected to comprise the following:
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. Particle size distribution (PSD).
. Atterberg Limits and Linear Shrinkage.

] Field density.

° Shear strength (direct shear, simple shear or triaxial as appropriate to sample).
. Permeability.

° Emerson class and pinhole dispersion.

. Point load index — rock core only.

. Uniaxial compressive strength (UCS) — rock core only.

8.5 Analysis and Reporting

Upon completion of the fieldwork, factual results consisting of preliminary logs and site layout
plans of the investigation fieldwork shall be forwarded to the Superintendent’s Representative
within 1 week of completion of fieldwork.

On completion of the laboratory testing, the Contractor shall submit a factual geotechnical report

providing:

. Factual results of the investigation, including finalised geotechnical logs;

. Laboratory test result sheets and a laboratory test summary table; and

. Plans and descriptions of the works carried out, together with detailed descriptions of the

site geology and ground conditions encountered.

The Contractor shall allow a four week period in their schedule for review of the factual
geotechnical report and incorporation of any design amendments that may be required.

8.6 Survey of Test Locations and Underground Services

Actual borehole locations shall be nominated by the Contractor and agreed with the
Superintendent’s Representative. Borehole locations may be altered during the course of the
investigation to suit the ground and subsurface conditions encountered or the constraints of any
particular site (e.g. proximity to underground utilities, safety of the drilling rig), subject to
approval the Superintendent’s Representative.

The Contractor shall determine the location of all underground services in the vicinity of the
boreholes and ensure that proposed borehole locations are clear of underground services.
Where boreholes are to be adjusted by 10 m or greater from agreed locations, approval shall be
obtained from the Superintendent’s Representative prior to commencing drilling.

The final position of boreholes shall be surveyed and recorded by the Contractor. The
Contractor shall survey the position and ground surface level of each borehole using approved
surveying methods, such as RTK-GPS. Survey shall be within the following limits of accuracy:

. Position: + 0.5 mm
o Level: 0.1 m

Survey information is to be provided as soon as practical on completion of the survey and must
be included within the factual geotechnical report.
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8.7 Governing Standards and Procedures

Procedures used in the geotechnical investigation and reporting shall be consistent with sound
engineering practice. Unless otherwise stated herein, all procedures used shall conform to the
requirements of AS 1726-2017 — Geotechnical Site Investigations.

All laboratory testing shall be undertaken by a laboratory accredited by NATA for the test
scheduled. Laboratory testing shall be undertaken in accordance with the latest versions of
AS 1289 (for soil materials), or AS 4133 (for rock materials).

8.8 Borehole Drilling Technical Details

Borehole drilling shall be via rotary diamond drilling methods from surface, using a HQ3 core
barrel or larger. Casing shall be provided by the Contractor where the soil is not self-supporting.
As well as the specific log data obtained from drill core and standard penetration tests, all
washings shall be observed, photographed and the logs noted at every change of stratum
and/or significant hardness change.

The investigation and reporting of the boreholes shall include:
. Classification and detailed description of each soil strata to the full depth of the borehole.

. Soil consistency (cohesive soils), relative density (granular soils), rock strength, degree of
weathering, defect spacing, defect characteristics, stratification spacing (natural rock).

Drilling shall be carried out with sufficient care to ensure that all changes of strata are observed
and recorded. Techniques that cause disturbance of the material ahead of the bit, or which
result in unreliable samples or test results, will not be permitted. In boreholes drilled with rotary
equipment, drilling bits most sensitive to change in strata as indicated by drilling rates shall be
used. The rate of progress of the drill bits in the various strata shall be recorded on the drilling
logs and reported to the Superintendent’s Representative on a daily basis while drilling is
proceeding.

In rock strata, the method of drilling employed shall be selected to provide the most useful rock
strength information. Core recovery shall average above 95%. In extremely weathered rock
strata where very low core recovery rates are anticipated, reducing run lengths, switching to
auger drilling and regular SPT testing may provide more useful rock strength information than
rotary core drilling.

Recovered core shall be placed in core trays. Test intervals (for example SPT intervals) and
intervals of core loss shall be represented in the core tray by polystyrene foam of the same
length as the interval.

Photography of complete core trays shall take place in even lighting, perpendicular to the core
tray and before disturbance of core has occurred from geotechnical logging and sampling.

8.9 Sampling and In-situ Testing

Standard Penetration Tests shall be carried out in accordance with AS 1289.6.3.1. SPT testing
should be carried out at not more than 1.5 m depth intervals in soil and weak rock stratum. SPT
sampling can be substituted for thin walled tube sampling (U63) at 1.5 m intervals where very
soft to firm clayey soils are encountered. Shear vane testing should be performed on the ends
of any thin walled tube samples recovered.

Samples shall be obtained from each soil stratum encountered. Sampling will be typically at
1.5 m intervals but will vary according to strata thicknesses and the variability encountered
within each strata. Pocket penetrometer or hand vane shear readings are to be taken on
recovered samples and results recorded on the borehole logs at the relevant locations.
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Each sample shall be legibly labelled with the borehole number, the depth at which the sample
is taken, the date of the sample, and any other data or relevant information.

For undisturbed and rotary core samples, the depth and length of the sample shall be given,
and for bulk samples, the limits of the sampling zone shall be recorded.

Undisturbed sampling shall be carried out using 63 mm diameter thin walled tubes. The
samples shall be securely sealed with end caps. The tubes shall be marked to show the
borehole number and the depth of the sample.

Disturbed samples shall be packed in plastic bags with the exclusion of as much air as possible.
The bags shall be indelibly marked or labelled on the outside. Samples shall be sealed and kept
out of the sun in a cool place to ensure they do not dry out.

8.10 Logging

All boreholes shall be logged on site in accordance with AS 1726 - 2017 by an experienced
geotechnical engineer or engineering geologist. The origin of all logged strata shall be identified
on site, with particular care taken in assessing the depth of fill material as opposed to natural in
situ materials.

8.11 Plant and Equipment

The Contractor shall be responsible for providing the suitable plant and equipment for the
prevailing site conditions.

The provision, operation and maintenance of all plant and equipment shall be the responsibility
of the Contractor.

8.12 Logistics and Health, Safety and Environment Planning

The Contractor (and its Subcontractors) shall be responsible for all logistical and Health Safety
and Environment (HSE) planning and requirements. This includes applying for and receiving
any permits (other than clearing) necessary for undertaking the site investigation, such as wide
load permits, utility proximity permits and traffic management permits. The Contractor is also
responsible for the supply of plant and equipment, personnel, accommodation and subsistence
to their personnel and subcontractors, transport of personnel, equipment and subcontractors,
flights to/from Christmas Island, fuel consumption and other matters of a logistical nature.

All personnel, including subcontractor personnel shall have construction industry Blue or White
Cards, competency certification, qualifications, and be fit for work.

Prior to the commencement of any fieldwork, the Contractor shall prepare project specific HSE
Management Plans (including Job Safety and Environmental Assessment and/or Safe Work
Method Statements) for all tasks required for the project.

These documents shall be forwarded to the Superintendent’s Representative for approval a
minimum of ten (10) business days prior to the commencement of any site activity, Acceptance
of these documents is considered a HOLD POINT for the investigation proceeding.

8.13 Fieldwork Site Supervision and Personnel

The Contractor shall ensure that appropriate degree qualified and experienced personnel are
employed on the project at all times. The site WUC shall always be under the technical control
and supervision of a geotechnical engineer or engineering geologist, with 10 years or greater of
experience in geotechnical engineering, who is capable of taking full responsibility for the
planning and execution of the WUC. The geotechnical engineer or engineering geologist shall
be based on Christmas Island for the duration of the investigation.
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Sewer Relocation

9.1 General Requirements

An existing DN 150 PVC-U sewer may need to be relocated adjacent to the proposed Incline
Diversion Structure (Also known as the Drive Over Structure) as indicated on Drawings 61-
35637-C234 and 61-35637-S010.

This service has not been positively identified during the design stage; existing services
information indicates its presence; and above-ground sections of this pipeline and associated
access chambers have been noted on site. The contractor shall locate the existing sewer at the
commencement of the project and asses its location relative to the proposed excavation for the
new chamber.

If a clash with the proposed construction for the new drainage WUC, the Contractor shall
undertake the followingin consultation with the Water Corporation Representative and
Superintendent’s Representative:

1. Undertake to install a temporarily diversion of the live sewer pipeline to the western side
of the proposed excavation area to ensure continuity of the service.

2. Allow for a temporary connections as required from Access Chamber D03 (shown in
drawing 61-35637-C235 into access chamber D02 as indicated on 61-35637-C234
including temporary rebenching of the access chamber and reinstatement of the chamber
on removal of the diversion.

3. On completion of the new drainage structure reinstate and reconnect the service as
permanent works in accordance with the requirements of the Specification.

4. The sewer is anticipated to be shallow and is likely to require protection (due to being
shallow) in the form of a concrete bed and surround, all concrete works are to be
undertaken in accordance with the Specification.

5. Cover to the pipeline (without protection) shall not be less than 900 mm unless otherwise
agreed with the Water Corporation Representative.

6. The pipe shall be reinstated in a straight line with the existing sewer.

7. Should this not be possible additional access chambers shall be incorporated at change
of direction or grade are required.

All the WUC shall be constructed in accordance with the Drawings (noting relocation of the
sewer is currently not proposed only protection), the current version of the Water Corporation
Design Standards, in particular but not limited to DS 50 (Design and Construction Requirements
for Gravity Sewers DN150 to DN600) and this Specification and will be subject to inspection and
approval of the Water Corporation Representative as well as the Superintendent’s
Representative. The specific requirements of this section of the Specification are intended to
cover situations where the above Design Standards may not provide adequate definition. If
there is any conflict between the above Design Standards and the specific requirements of this
Specification, then the provisions of the Design Standards shall prevail.
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9.2 Specific Requirements

9.2.1 Setting Out

The distances shown between access chambers are for the Contractor's guidance only. In all
instances access chambers are to be constructed in the locations shown. Alignments and invert
levels are to be strictly adhered to and no alterations shall be made without the written approval
of the Superintendent’s Representative.

Unless otherwise shown, intersection points of sewer lines shall be positioned on the 3.5 metre
alignment in road reserves and 1.0 metre alignment in lots. Centre lines and profile levels for
fixing invert levels shall be set out by an Engineering Surveyor, arranged for by the Contractor
and at his expense. Profiles shall be set such that there are never less than 3 profiles between
access chamber locations or between an access chamber and an inspection opening.
Alternatively, the contractor may use electronic instruments in setting out sewers for
construction.

Each access chamber shall be pegged and levelled by the Contractor's Engineering Surveyor.

Where the measured distance between two access chambers or between an access chamber
and an inspection‘opening or inspection shaft varies more than 1.5 metres from the distance
shown on the drawings, the Superintendent’s Representative shall be advised so that the
design may be revised if necessary. The Superintendent’s Representative shall be advised
before any excavation-is commenced.

The Contractor's engineering surveyor shall provide the Contractor's Representative with a copy
of his survey record for each sewer. The record shall indicate all reference pegs, offset pegs,
reduced levels of dummy pegs, access chamber to access chamber distance, distance to house
connections and the height of boning rods. Records shall be retained by the Contractors
Representative on Site and shall be available for checking by the Superintendent’s
Representative during working hours.

9.2.2 Trench Excavation

Should the bed of the trench be over excavated, then the over excavated volume shall be
replaced with bedding material appropriate for the ground conditions encountered and
compacted to the density of the backfill material

The excavation of trenches with irregular shaped sides shall be avoided and trenches shall
always be kept free from debris and falling earth. Excavation must be completed for a minimum
of 10 metres length ahead of pipe laying.

9.2.3 Bedding Conditions

The bedding condition of a sewer shall be governed by the worst condition of the sewer
between access chambers. Except for piles and keels for unstable conditions, only one type of
bedding condition shall be used for any sewer between access chambers.

Where the base of any sewer or access chamber is deemed to be unstable by the
Superintendent’s Representative, piles and keels (or raft) will be required in accordance with the
drawings.

Typical details for individual Lot (or property or house) connections and brought up for property
connection lines shall be the same as the bedding condition for the adjacent sewer.

Bedding material shall be 19 mm screened chalk.
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9.2.4 Pipe Jointing

Jointing of unplasticised PVC pipelines shall be in accordance with AS 2032. Solvent cement
and pipe cleaning fluid shall be dyed with contrasting colours and shall be in accordance with
AS/NZS 3879.

Jointing of VC and cast iron pipes shall be by neoprene ring joints in accordance with Australian
Standard AS 1646.

Jointing of RC pipes shall be by neoprene ring joints and plastic lining welded by an approved
hot air welding process in accordance with Water Corporation requirements.

9.2.5 Concrete

Refer to Section 3.5 for details.

9.2.6 Concrete Encasement

Concrete encasements shall incorporate expansion joints comprising 12 mm compressible
board at 12 m centres unless otherwise shown on the Drawings.

9.2.7 EXxisting Sewers

Where connections are made to existing sewers, access chambers or any other sewer facility,
the connection and any necessary amendment or correction work to the existing sewer facility,
shall be completed by the Water Corporation, at the Contractors expense.

The Contractor shall provide reasonable notice to liaise with and arrange for this work to be
carried out by the Water Corporation.

9.2.8 Access Chamber Construction

All bricks used in access chamber construction shall be well soaked in water and brushed free

from all excess grit, prior to use. All brickworks shall be true to line, plumb, clean and free from

mortar splashings. Mortar fill to cavity brickwork shall be rodded.into place in lifts not exceeding
300mm in height.

Access chambers are shallow and shall be constructed using bricks unless otherwise agreed by
the Water Corporation Representative.

9.2.9 Refilling

The contractor shall test the compaction in all trenches and produce a certificate from a NATA
registered laboratory certifying the compaction is achieved. A minimum of 1 tests over the full
depth of trench compaction are required on each length of sewer between access chambers, or
1 test per 20 metres whichever is greater.

Backfilling beneath road pavements, and within the 45 degree zone of influence adjacent to
road pavements, shall consist of an approved 19 mm screened chalk free from clay material,
organic matter or building debris.

All trench filling within 600 mm above the top of the pipe shall be 19 mm limestone fill free from
clay material, organic matter or building debris, compacted in 150 mm layers with hand
rammers weighing not less than 9 kg or other method as approved by the Superintendent’s
Representative and thereafter in 300 mm layers using mechanical compaction equipment.

All backfilling shall be compacted to a minimum of 95% SMDD for cohesive material, or 70%
Density Index for non cohesive material, or to a density at least equal to that of the surrounding
undisturbed ground, whichever is the greater.
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The final 150 mm thickness of refilling shall consist of the original top soil material and shall be
graded level with the surrounding ground.

9.2.10 Testing and Acceptance of Sewers

All pipes shall be cleared of any debris prior to testing. All sewer lines shall be tested and no
trench backfill shall be allowed until the test results have been approved by the
Superintendent’s Representative. If the sides of the trench collapse and cover the pipe after
testing, the collapsed material shall be removed and the line retested. Tests shall be repeated
on all sewers after trench backfill, and all sewers are subject to testing at any time during the
defects liability period.

The Water Corporation’s Representative shall have access to the site. The Superintendent’s
Representative shall arrange for the visits of the Water Corporation’s Representatives and for
this purpose the Contractor shall advise the Superintendent’s Representative of all tests 48
hours in advance.

The contractor shall produce and submit to the Superintendent’s Representative prior to issue of
the Certificate of Practical Completion:

a. Sewer testresults indicating lengths tested with dates and by whom

b. As constructed records for sewers including property connections located by a licensed
surveyor

C. Compaction results on sewer trenches certified by a NATA registered laboratory

d. Approvals from SoCl where appropriate for road reserves works

e. Certification from landowners or lease holder for acceptance of restoration in private lots

and along verges.

9.2.11 Reinstatement

Where the sewer has been constructed in a private property, the final 300 mm depth of refill,
shall be of a similar material to the natural soil adjacent to the trench. Excess spoil from the
trench excavation must be removed and deposited on Site in an-area approved by the
Superintendent’s Representative.

After refilling, trenches in road reserves or laneways are to be maintained in a safe condition for
traffic and pedestrians. The final surface treatment shall be to the standard of the Local
Corporation and the Contractor shall obtain a letter from the Local Corporation, indicating its
approval of the final surface treatment, and submit a copy of this letter to the Superintendent’s
Representative.

Generally, after refilling, trenches are to finish flush with the surrounding surface and all lawns
replanted, gardens reinstated and all buildings, services, fences, driveways, paths and any
other private property shall be fully reinstated at the Contractor's expense, to at least that item's
original standard, or otherwise to the reasonable satisfaction of the owner of that property.
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Landscape Works

10.1 General

Within the project site there is not expected to be significant requirements for landscaping
across the site. Areas surrounding the proposed Incline and Southern Basins are to be
rehabilitated in accordance with the requirements detailed within Section 4.12 of the
Specification. The following requirements related to works within and adjacent Basin 1 within the
Northern Drumsite and within the works associated with pipeline installation adjacent to and
across the CIDHS oval. In both locations it is intended that a mown grassed surface be
established following construction being completed. It is intended that the existing site topsoil
and turf is reused where possible to rehabilitate the areas following construction.

10.2 Definitions

10.2.1 Imported Topsoil

Similar to local natural soil, suitable for the establishment and ongoing viability of the selected
vegetation, free of weed propagules and of contaminants, and classified by texture to AS 4419
Appendix K Table K1, as follows:

1. Fine: Clay loam, fine sandy clay loam, sandy clay loam, silty loam, loam.
2. Medium: Sandy loam, fine sandy loam.
3. Coarse: Sand, loamy sand.

10.2.2 Plant Establishment Period

The period between the date of practical completion and the end of the defects liability period.

10.2.3 Site Topsoil

Natural soil, excavated from the site, that contains organic matter, supports plant life, conforms
generally to the fine-to-medium texture classification to AS 4419-and is.free from the following:

1. Stones more than 25 mm diameter.

2 Clay lumps more than 50 mm diameter.
3 Weeds and tree roots.

4. Sticks and rubbish.
5

Material toxic to plants.
10.3 Submission and Inspection

10.3.1 Subcontractors

Submit names and contact details of proposed suppliers and evidence of the following:

a. Experience in the required type of work.
b. Production capacity for material of the required type and quantity.
c. Lead times for delivery of materials to the site.
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10.3.2 Inspection Requirements

Give notice in accordance with the contract so that inspection may be made of the following:

a. Subgrades cultivated or prepared for placing topsoil.

b. Topsoil spread before planting.

C. Grassing bed prepared before turfing, seeding, or temporary grassing.
d. Grassing or turfing completed.

e. Completion of planting establishment work.

10.4 Turf Supply and Installation

10.4.1 Stolons

Lay turfing prior to the wet season but not during dry season and watered to maintain moisture
levels for the first 4 weeks after planting or until such time as watering is no longer required.

As a guide the following grass seeds will be considered suitable. However, alternative grasses
may be approved provided the Contractor achieves a healthy growth at the end of the
maintenance period of the contract.

a. Bermuda couch or other native vegetation approved by PA.

10.4.2 Supply

Deliver stolons to the site within 24 hours of harvesting, and plant them within 36 hours of arrival
on site. Prevent them from drying out-between ‘harvesting and planting.

10.4.3 Preparation

Prepare the area to be planted by cultivating, fertilising and watering. Make sure topsoil is
moistened to its full depth, loose, friable and weed free.

10.4.4 Fertilising

Mix the fertiliser thoroughly into the topsoil before plantingthe stolons.

10.4.5 Planting

Using a disk sprigger or row planter, mechanically sprig the stolons into the prepared soil to a
minimum depth of half the stolon length, at maximum centre to centre spacings of 150 mm in
both transverse directions over the whole of the planting area, and extending 1 m into adjacent
grassed areas.

Alternative methods can be considered by the Superintendent’s Representative however must
meet the intent that is detailed within this Specification

10.4.6 Watering

General: Water thoroughly on completion of planting. Keep the topsoil moist to its full depth.
10.4.7 Stimulant

a. General: Three days after planting, spray with hormone root growth stimulant.

b. Fertiliser: Locally sourced suitable turf establishment fertiliser at the time of planting,
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C. Delivery: Provide proprietary fertilisers, delivered to the site in sealed bags marked to
show manufacturer or vendor, weight, fertiliser type, N:P:K ratio, recommended uses and
application rates.

d. Application rate: Vary the application rate to allow for the plant available immediate
fertilizer equivalence value of the soil conditioning compost.
10.5 Maintenance

10.5.1 Mowing and Trimming

a. Litter: Remove litter and fallen branches before mowing.

b. Height: Consistent with the growth habit of the grass variety and maintained at 25 mm to
40 mm throughout the year.

C. Program: Weekly during the mowing season, November to March, and at fortnightly
intervals from April to October. Do not mow during wet conditions.

d. Raking: Once every month before mowing from November to March, rake the grass with
a flexible rake. On alternate mowing’s, adopt a north-south and east-west pattern.

e. Edges: At the same time as mowing, trim lawn edges to plant beds, pathways, base of
trees and other obstacles. Do not damage trees and shrubs.

10.5.2 Topdressing

a. Topdressing material for established lawns: Weed-free imported sandy topsoil to a
depth of 5 mm.

b. Program: The spring following establishment.

C. Topdressing material for remediation of depressions or irregularities: Apply coarse
or medium soil to AS 4419 suitable for application to turf or grass seeded areas.

10.5.3 Fertilising

a. Fertilising: Apply lawn fertiliser at the completion of the first and last mowing’s of the
plant establishment period, and at other times as required to maintain healthy grass
cover.

10.6 Weeding

10.6.1 General

Remove unwanted broadleaf plants and grasses considered invasive to the locality. Eradicate
weeds using environmentally acceptable methods, such as a non-residual glyphosate herbicide
in any of its registered formulae, at the maximum application rate. Regularly remove weed
growth by hand throughout grassed, planted and mulched areas is also considered acceptable
and preferred.

10.6.2 Program

a. Lawns: Quarterly, and as required to maintain the general lawn condition.

b. Trees and shrubs: As required for planted, paved and mulched areas to be weed free
when observed at fortnightly intervals.
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c. Vigorous ground covers: Keep 200 mm clear from the base of any shrub or tree.
Remove as follows:
— Small areas: By hand.
— Large areas: Proprietary herbicides.

d. Herbicide application: Apply as follows:

To the manufacturer’s instructions and Safety Data Sheets (SDS).

When the weather is humid with moderate temperatures and maximum sunlight.

When the ground has recommended soil moisture.

Avoid windy days or if rain is likely to follow within 12 hours.
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11. Tolerances

11.1 General

Unless otherwise shown on the accepted drawings, or otherwise stated in the Specification, the
WUC shall be constructed within the following tolerances:

11.1.1 Location in Plan

Tolerance for location in plan relative to the designated location shall be 10 mm.

11.1.2 Dimension in Plan

Tolerance for dimensions in plan between related components or features, relative to each other
shall be as follows:

Table 11-1 Dimension in Plan
Distance Apart
Less than 5 m 10 mm
Between 5mand 10 m 15 mm
More than 10 m 20 mm

11.1.3 Variation from Plumb

Variation of any two points on a surface from specified verticality, batter or curvature shall be as
follows:

Table 11-2 Variation from Plumb

Less than 3 m 5 mm
Between 3mand 5 m 10 mm
Between 5mand 10 m 15 mm

More than 10 m 20 mm

11.1.4 Level

Level of Components or Surface

a. The level of any component or surface relative to an established datum shall not deviate
from the designated level by more than 10 mm.

b. Level of Related Components

The difference in level between any two related components that are designated as equal in
level shall not exceed:

Table 11-3 Difference in Level - Two Related Components
Distance Apart
Less than 5 m 5 mm
Between 5mand 10 m 10 mm
More than 10 m 20 mm
C. Levels on Same Surface

GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications -
Christmas Island Drainage Remediation Works, 61/35637 | 123



FOI'26-292 - Document 27

The difference in level between any two points on the same horizontal surface shall be as

follows:
Table 11-4 Difference in Level - Two Points Same Surface
Less than 5 m 5mm
Between 5 mand 30 m 10 mm
More than 30 m 20 mm

11.2 Concealed Construction

In the case of construction work to be ultimately buried, and where the positions and levels of
the buried work do not adversely affect the specified location of adjoining exposed work or the
function of the structure, the tolerance values specified may be doubled.

11.3 Dimensions of Components

Tolerances for structural concrete component dimensions shall be as follows:

Table 11-5 Tolerance for Structural Concrete Dimensions

Structural Elements Tolerances

Wall, slab and similar element Dimension: -0,+5mm

Sleeve, block out and opening

Location: -5mm, + 5 mm
Size: -0,+5mm
Cast-in fastener Location: -2mm, + 2 mm

11.4 Reinforcement

Tolerances for reinforcement work shall comply with the requirements of AS 3600.

11.5 Earthworks

On completion of cutting, filling and all incidental operations, and before the placement of
covering materials, finished surfaces shall conform to the tolerances in level and shape itemised
in

Table 11-6 Tolerances for Earthworks

ltem Description Tolerances

1 Clearing and grubbing (width of design earthworks plus 2 m) Om+1m
2 Earthworks - Level -0 mm + 50 mm
3 Topsoiling Thickness + 20 mm
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Quality Assurance

12.1 Introduction

1. The Contractor shall control the quality of the work and fully implement quality
management system under the Contract in accordance, as a minimum, with the
requirements of:

(1) Standards Australia AS/NZS ISO 9001 Quality Management Systems —Requirements;
and

(2) HB 90.3-2000 The Construction Industry — Guide to 1ISO 9001.2000.

2. Notwithstanding any statements to the contrary in the Contractor's Quality System, no
part of the Quality System shall be used to pre-empt, preclude or otherwise negate the
requirements of any part of the Contract Documents. Quality System elements shall be
used as an aid to achieve compliance with the Contract Documents and documenting
such compliance, and in no way shall they relieve the Contractor of responsibility to
comply with the Contract Documents.

3. Valid current copies of the following shall be submitted no later than two (2) weeks after
the date of acceptance of tender:

(1) Certificate of approval of management system compliance with AS/NZS 1SO 9001;
(2) Management system quality manual (for review and return to the Contractor);

(3) Proposed project quality plan, for control as part of the management system, in
duplicate; and

(4) Proposed schedule for compliance auditing for the management system and its
implementation.

4. The Superintendent’s Representative shall be authorised to view all management system
procedures that apply to the WUC.

12.2 Definitions

12.2.1 Project Quality Representative

The Project Quality Representative (PQR) must be a person nominated by the Contractor and
independent of the overall construction management function and must be responsible for
ensuring the requirements of the approved Project Quality Plan (PQP) are implemented. The
Contractor’'s PQR must have the authority to resolve all quality matters in conjunction with the
Contractor’s Project Manager and/or the Contractor’s Quality Manager. The Contractor’'s PQR
must have authority to reject non-conforming work and the responsibility to ensure remedial
measures are implemented to curtail further non-conformances.

12.2.2 Lot

For the purposes of the Contract, a lot is an essentially homogeneous section of the WUC, the
limits of which must be chosen by the Contractor but must be subject to the requirements
elsewhere in this Specification and to the approval of the Superintendent’s Representative. A
lot, for the purposes of the work under this Contract, must not be greater than one (1) day’s
work.
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12.2.3 Hold Point

A Hold Point is defined as a position in the progress of the WUC, beyond which further work
shall not proceed without mandatory verification by the PQR and the Superintendent’s
Representative. Approval must be in written form by the designated person/s.

12.2.4 Witness Point

A Witness Point is defined as a position or point in the progress of the WUC, where the
Contractor must notify its PQR and the Superintendent’s Representative prior to proceeding and
the option for attendance for witnessing of inspection and test may be exercised. If any do not
attend, then work may nevertheless proceed, unless otherwise instructed.

12.2.5 Contractor

The Contractor is the contractor or supplier contracted to the Client.

12.2.6 Subcontractor

A Subcontractor is a subcontractor or supplier contracted to the Contractor.

12.3 QA Management Representative

The Contractor shall be required to nominate a suitably qualified PQR who is at a management
level with appropriate authority to effectively control the complete quality assurance process.
For construction works the PQR shall be site based.

12.4 Quality System Documentation

The Contractor shall submit to the Superintendent’s Representative a copy of the following
documents within 14 days of the award of the Contract:

a. Certificate of Approval to AS/NZS 1SO 9001;

b. Corporate Quality Manual (for review and return to the Contractor); and

C. Two controlled copies of the Project Quality Plan.

The Contractor shall also provide the Superintendent’s Representative with access to inspect
Corporate Quality Procedures applicable to this Contract:

The Project Quality Plan shall follow the guidelines of AS/NZS ISO 10005 Guidelines provided
by AS/NZS ISO 3905.12 shall also apply.

The Project Quality Plan shall cover all quality system elements required by the appropriate
Quality Systems Standard as specified, that are applicable to this Contract.

As a minimum, the Project Quality Plan shall contain the following information:

d. A Project Organisation Chart or list of nominated Project Personnel showing their
positions, lines of communication and details of the responsibilities of the positions.

e. Details of the qualifications and experience of the following positions:

— Project Manager;

— Construction Manager;

— Project Engineer;

— Project Quality Representative (PQR);
— Surveyor; and

— Foreman, Supervisor(s).
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f. Inspection and Test Plans for the various phases during design, manufacture,
construction and commissioning, as applicable to the project, to be submitted at least 14
days prior to commencement of relevant activity.

A copy of the NATA Terms of Registration for the Contractor's Compliance Testing Laboratory
(Internal or Sub-Contract).

Project specific operating procedures or descriptions outlining as a minimum, details of
activities, who is responsible for implementation/verification, identification of relevant Quality
Records and distribution and of such records, to be submitted at least 7 days prior to
commencement of relevant activities.

A Register of all intended Quality Records to be used on the project, together with proformas.

12.5 Project Quality Plan

The Contractor must prepare a draft PQP as specified in the Conditions of the Contract. The
draft PQP must cover all WUC (both on-site and off-site) and include:

a. The Quality Policy
b. Quality Manual(s), and

c. A schedule and program of all quality documentation to be prepared during the progress
of the WUC.
d. Other documents which must comprise the System Element Procedures and Descriptions

and associated Technical Procedures such as: system implementation, management
responsibilities, organisation structure, ITPs, Hold Points, Witness Points and planned
audits to satisfy the quality requirements of the Specification.

The Hold Points and Witness Points nominated in the Specification must be incorporated in the
draft PQP. The Contractor must include additional Hold Points and Witness Points as
determined by the Contractor in accordance with the Quality System and as required to ensure
conformance with the requirements of the Specification.

The Contractor must submit the draft PQP to the Superintendent’s Representative for
examination and review. The Superintendent’s Representative will examine and review the draft
PQP and, if necessary, provide comments on the contents to the Contractor.

Within three (3) working days of the draft PQP being finalised in accordance with the Contract,
the Contractor must submit a bound pdf electronic copy of the final PQP to the Superintendent’s
Representative.

The PQP is a Project Plan and must be submitted and updated in accordance with the
requirements of the Contract.

12.6 Inspection and Test Plans

Inspection and Test Plans shall contain at least the following information for each significant
activity identified in the relevant process:

a. Description of activity;
b. Specification requirements/reference;
C. Person responsible for activity (title);

d. Hold Points and Witness Points;
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e. Activity checklists;

f. Inspection and test type;
g. Tolerances or other acceptance criteria;
h. Identification of relevant procedure and quality records;

i Test/inspection frequency; and
J- Work item or work lot identification.

Inspection and Test Plans and examples of their relevant activities checklists established for this
Contract shall be submitted to the Superintendent’s Representative for review. Where
considered necessary the Superintendent’s Representative may request the Contractor to insert
additional Hold Points or Witness Points. Provisions shall be made for the Contractor and
Superintendent’s Representative to sign off at these points.

12.7 ldentification and Traceability

All work under this Contract including construction and commissioning, shall be subdivided into
distinct work lots or work items.

Work lots or work items shall be chosen by the Contractor, consistent with any specified
requirements, but shall be subject to approval by the Superintendent’s Representative.

Each work lot or work-item shall be assigned a unique identification number.
The Contractor shall maintain a register of all allocated work lot or work item numbers.

This register shall contain as a minimum, the following information:

a. Brief description of the work lotor work item;
b. Location reference (3 dimensional where applicable); and
C. Lot or item status (conforming or non-conforming).

The Contractor shall ensure that traceability is maintained throughout all documented records
under this Contract.

All test results where applicable under this Contract shall be positively identified with their
respective work lot or work item number.

The Contractor shall notify the Superintendent’s Representative in writing 24 hours prior to
commencing a new work lot or work item.
12.8 Conformance Reports

Conformance Reports shall be forwarded to the Superintendent’s Representative for each
designated work lot or work item, within 24 hours of completion of the work lot or work item.

Conformance Reports shall include a verification statement certifying that the relevant work lots
or work items have been inspected and/or tested in accordance with the Contractor's Inspection
and Test Plan(s) applicable to this Contract and that they comply with the specified
requirements of the Contract Documents.

Conformance Reports shall be accompanied by the following documents:

a. All relevant signed off Inspection and Test Plans and associated Checklists;

b. NATA certified compliance test results (where applicable); and
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*Note: In cases where test results are not available within this period (eg. 28 day
concrete compressive strengths), the Contractor shall submit preliminary
results or previous analytical data of the same mix type which statistically
indicates a high probability of conformance. Submission of such information
does not absolve the Contractor from the Contractor’s responsibilities under
this Contract should actual results subsequently identify non-conformance of
the work lot or work item.

C. Survey and measurement compliance data ie. As constructed information (where
applicable) as detailed in the Specification.

d. Progress Photographs.

12.9 Non-conformance Reports

The Contractor shall submit a Non-conformance Report to the Superintendent’s Representative
within 24 hours of detecting nonconforming work.

The Contractor's Non-conformance Report shall clearly detail but not be limited to the following
items:

a. The nature and extent of the non-conformance;

b. The work lot or work item number it relates to including the precise boundaries of the
nonconforming work;

c. Any relevant information, data, test results and/or measurements (as applicable);
d. The corrective and preventive actions the Contractor proposes to take; and
e. The time frame within which the non-conformance will be rectified.

The method of isolating/identifying nonconforming work, applying and releasing hold points, etc,
shall be clearly stated in the Project Quality Plan.

The proposed corrective action shall be subject to approval by the Superintendent’s
Representative.

12.10 Default by the Contractor

Failure by the Contractor to submit either a Conformance Report or a Non-conformance Report
within the nominated time frame shall constitute a substantial breach of the Contract and may,
at the Superintendent’s Representatives discretion, be subject to a stop work order. As a result
of such action by the Superintendent’s Representative, and in addition to the Contractor's
responsibility to rectify the nonconforming work, the Contractor shall be responsible for its own
costs for any time delays due to such breach of Contract.

12.11 Hold Points and Witnhess Points

Hold Points must apply at the points in the construction process identified in the Specification
and other points identified by the Contractor to ensure compliance with the intent of the designs
and with other specified requirements . All such Hold Points must be included in the
Contractor’s Project Quality Plan. A Hold Point must also apply to any point in the construction
process at which a non-conformance has been detected to ensure that critical and/or
irreversible activities are not constructed incorrectly.

Witness Points also apply at the points in the construction process identified in the Specification
and other points identified by the Contractor. All such Witness Points must be included in the
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Contractor’s PQP. Witness Points shall apply to verify compliance of the constructed works with
the approved design drawings.

All Hold Points and Witness Points can be accepted, at their sole discretion, by the
Superintendent’s Representative through the supply of photographic evidence by the Contractor
(as detailed in Section 1.30 or as agreed at the time with the Superintendent’s Representative)
and other suitable documentation may be used where site access is limited due to unforeseen
circumstances.

To obtain the Superintendent’s Representative approval to proceed, the Contractor shall ensure

the following:
a. That all work(s) subject to the Hold Point(s)/ Witness Point(s) are conforming; and
b. That all Conformance Reports (including photographic documentation) for work(s) subject

to the Hold Point(s)/Witness Point(s) have been submitted at least 72 hours prior to the
time (or as otherwise agreed with the Superintendent’s Representative) the Contractor
intends to proceed with the work(s) subject to the Hold Point(s)/Witness Point(s), thus
ensuring that defective works are not built-in prior to approval being granted.

12.12 Compliancelnspections and Testing

All compliance inspections.and tests shall be based on work lots or work items unless otherwise
specified in the Contract documents. The costs for all such inspections and tests shall be borne
by the Contractor and included in the tender price submitted.

All compliance testing shall be carried out by a NATA registered laboratory certified for the tests
specified in this Contract.

The Contractor shall advise the Superintendent’s Representative of the work lot or work item
number and the location within the lot or item, prior to any testing of the lot or item.

The Contractor shall submit a Non-conformance Report and the proposed corrective action for
any nonconforming test result. No further testing shall be permitted until approval by the
Superintendent’s Representative.

For compliance inspections the Contractor shall nominate responsible persons, who are not
directly involved in performing the work.

The frequency of compliance testing shall be in accordance with the minimum requirements of
the Contract Documents, or as specified.

The Contractor shall submit to the Superintendent’s Representative any preliminary results on
compliance tests carried out for each work lot or work item within 24 hours of completion of
tests.

12.13 Subcontracted Work

The Contractor shall ensure that subcontracted works and procured supplies are subject to
appropriate quality assurance standards, when incorporated into the works to comply with the
requirements of this Contract.

If requested by the Superintendent’s Representative, the Contractor shall provide evidence of
appropriate quality assurance for subcontracted work or procured items incorporated into the
WUC. This shall include verification by the Contractor.
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12.14 Quality Records

The Contractor's quality system shall include sufficient quality records to provide objective
evidence that the requirements of the Contract are met. This shall include Design Consultants,
Subcontractors and Suppliers records relevant to this Contract.

The Contractor shall, when requested by the Superintendent’s Representative, provide access
to all quality records relevant to the Contractor's quality system under this Contract.

Within 28 days of the Date of Completion, the Contractor shall forward a complete and bound
clean copy of at least the following records to the Superintendent’s Representative. Previously
submitted documents may be selected as appropriate.

a. The Work Lot or Work Item Register for the Contract;

b. All Conformance and Non-conformance Reports;
C. All Inspection and Test Plans and associated Checklists;
d. All Test Results, analyses, reports, measurements, appropriate supply documents and

observations; and

e. The original Project Quality Plan and any changes made to the Contractor's Quality
System:

Records shall be maintained by the Contractor for a minimum period of two years from the Date
of Completion or in‘accordance with the Contractor's statutory requirements if the latter exceeds
the minimum period required for this Contract.

Records for equipment and parts subject to inspection and approval by the relevant regulatory
authority shall be made available on site at the time of arrival of all relevant items at site, or after
inspections have been carried out.on site (if applicable).

12.15 Quality Audits

The Contractor shall submit an audit schedule to the Superintendent’s Representative at the
time of submission of the Contractor's Quality System documentation. This shall include internal
audits and external audits on Design Consultants, Suppliers and Subcontractors.

The Contractor shall carry out at least two (2) audit on each of these groups, over the duration
of the Contract, and submit all audit records including objective evidence for any necessary
follow up corrective actions attached to close out corrective action reports.

12.16 Certifications

12.16.1 To Accompany Each Payment Claim

Each Payment Claim shall be accompanied by a Conformance Report from the Contractor in
respect of the WUC completed to the date of the claim and the subject of the claim, certifying
that the WUC as constructed are in full accordance with the Contract requirements.
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Appendix A - Safety in Design Assessment

Released under the Freedom of Information Act 1982 by the Department of
Infrastructure, Transport, Regional Development, Communications, Sport and the Arts
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Initial Risk  potential Control Measures Residual Risk
Rating (Consider Hierarchy of Control - Rating
Elimination, Substitution, Isolation,
Design Design Life Cycle Engineering Controls, Administrative
Reference Hazards Stage Risk Existing Control Measures L RR Controls, PPE) Responsibility By When Decision/Status C L RR Comments
Health & Mosquitos Mosquito borne Basins designed to meet DOH guideline for 2 Monitoring water quality and Client After commissioning Assuming no major mosquito
Hygiene diseases mosquito and midge control (recommended) insects present. diseases (ie, Ross River virus,
3 Dengue fever, Malaria)
Minimise standing water Designer During design
(quantity and duration)
All areas Walking in still Getting stuck in soft Undertake prework B |1 Low
shallow water and ground - soft tissue assessment
4 |mud - soft ground. injury
Do not enter shallow running
water
Off road areas, |Rolling and bogging Cause vehicle E |2 Mud mats to be used. All At all times Ongoing E |1 Medium
especially  Jof equipment instability resulting in Drilling equipment to be track
adjacent incline tipping leading to mounted.
and south of crushing of persons
school Restrict access to boggy areas
5 to specific compliant plant
machinery.
Selection of locations for
drilling to minimise the potential
for bogging.
All areas, Working around Personal injury due to |Mine site safety plan D |2 Conform to CIP mining contractor Prior to construction |Pending D |1 Medium
particularly mobile plant used crush or collision operational procedures when in
6 |roads and during their areas
minesite investigations.
Northern Current area as is. Cutting off road Rock fall barriers Cc|3 Design and construction of Client E| 1 | Medium |[Initial risk based on likelihocd
Drumsite Significant rainfall access Landslide warning system drainage diversion Residual risk based on
event, causing Emergency management plan ucture consequence
flooding, fast Loss of life if people
7 |moving flood are caught in flood or
waters of varying landslips ‘
depths, landslips
Injury to people or
infrastructure
Central Current area as is. Cutting off road Rock fall barriers Cc|4 Design and construction of Client E| 1 | Medium |[Initial risk based on likelihood
Drumsite Significant rainfall access Landslide warning system drainage diversion Residual risk based on
event, causing Emergency management plan infrastructure consequence
flooding, fast Loss of life if people
|moving flood are caught in flood or
waters of varying landslips
depths, landslips
Injury to people or
infrastructure
Water and landslips
8 may restrict access
along Murray Road
Residential areas at
Flying Fish Cove may
be caught in flooding
or landslips
Water over Murray
Road may cause
vehicles to lose
traction and crash

FORM HS 040
C = Consequence, L = Likelihood, RR = Risk Ranking Version 3 - May 2010
NB: Consequence should be assessed first so that the likelihood rating is the likelihood of the selected consequence occurring. 25/01/2013 2 of 20



FOI 26-292 - Document 27

Initial Risk  potential Control Measures Residual Risk
Rating (Consider Hierarchy of Control - Rating

. . . Elimination, Substitution, Isolation,
Design Design Life Cycle Engineering Controls, Administrative
ID Reference Hazards Stage Risk Existing Control Measures C L RR Controls, PPE) Responsibility By When Decision/Status C L RR Comments

Southern Current area as is Cutting off road Landslide warning system E|3 Design and construction of Client Pending D| 1 | Medium |Initial risk and residual risk
Drumsite Significant rainfall access Emergency management plan drainage diversion based on consequence
event, causing infrastructure
flooding, fast Loss of life if people Develop or revise evacuation
|moving flood are caught in flood or plan for school for flooding
waters of varying landslips event
depths, landslips
9 Injury to people or
infrastructure
School is flooded,
resulting in damage to
buildings and
equipment; cancelling
of classes.
All areas Walking in to Washed away causing Minimum of two people on site |All At all times Ongoing E |1 Medium
[running water death or serious injury
Do not enter shallow running
water especially on incline or
adjacent drainage structures
10 (ie, culverts, open drains)
Prior to site inspection confirm
weather conditions are
predicted to be suitable for
work to proceed
Northern General rubbish Infection due to open |Do not touch or lift rubbish and waste. Provide information to field staff|Designer
Drumsite basin jand construction wounds of the hazard and its
waste, dumped If you must lift, use appropriate gloves. management.
|hazardous
substances Hazards contained within sediments, not ‘ Consider wellington boots/wet
1 water. Current concentrations are not waders.
considered a health hazard
Personal checks for wounds
before and after entering water
Northern and  |Steep cliff adjacent Slips, trips, falls, Wear safety footwear capable of being laced Check for hazards at each stop |Designer Prior to Site Ongoing D| 1| Medium
Central to Murray Road resulting in injury. above the ankle. during site inspections. Inspection and
Drumsites Walking adjacent to during design
Murray Road |steep slopes and Walk, do not run.
drops, both
stabilised and Use caution when walking on uneven or
12 unstabilised sloping ground.
Do not take photographs or write notes while
walking - stop moving.
Do not stand close to the edge or base of
unstabilised ground
All areas Inspection of Fall into drainage Do not enter drainage structures unless Cc |3 Site Staff Prior to site
existing drainage structures, e.g. qualified to do so (confined spaces permit). inspection
structures manhole, resulting in
injury Stand clear of steep slopes or drops and
13 drainage when open.
Do not stand and lean over manhole to look
inside
FORM HS 040
C = Consequence, L = Likelihood, RR = Risk Ranking Version 3 - May 2010

NB: Consequence should be assessed first so that the likelihood rating is the likelihood of the selected consequence occurring. 25/01/2013 3of 20



Design
ID Reference
All areas

14

Hazards

Under estimating
Intensity Frequency
Duration (IFD)

All areas

15

Assumptions
around existing
drainage
|infrastructure

All areas

16

Walking in to
[running water

Design Life Cycle
Stage

Setup, Construction
and Commissioning /
Operation and
Maintenance

Under sizing the
structures resulting in
continual flood risks

Existing Control Measures
Based off location with similar monsoonal
climate, latitude and orographic influences.

IFD developed using AR&R 1987
methodologies based on actual Christmas
Island (ClI) rainfall data

Initial Risk
Rating

L

Potential Control Measures
(Consider Hierarchy of Control -
Elimination, Substitution, Isolation,
Engineering Controls, Administrative
Controls, PPE)

Request BOM to undertake
development of IFD data for CI

RR
Medium

Undertake site flow and rainfall
monitoring as per
recommendations

Responsibility

Decision / Status
Pending

Residual Risk

L

Rating

RR
Medium
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Comments

DIRD currently requesting
additional funds to support
undertaking of onsite
monitoring of flow and quality,
along with a request to BOM
for support

Gaps in existing
documentation about
the size and standard
of existing drainage
infrastructure

Site visit to view structures in person

Undertake survey of major drainage
infrastructure linked to upgrades

Potential survey of additional
areas based on design

Medium

Designer

Prior to design
finalisation

Pending

Medium

Washed away causing
death or serious injury

Minimum of two people on site
Do not enter shallow running
water or areas expected to
receive water especially on
incline or adjacent drainage
structures (ie, culverts, open
drains)

Prior to site inspection confirm
weather conditions are
predicted to be suitable for
work to proceed

Use of mechanical equipment
which results in workers not
needing to enter structures
where possible
CONSTRUCTION SEQUENCE
OSAL TO BE

ARED FOR THE WORK
ESPECIALLY FOR INCLINE
WORKS

Ensure Contractor prepares a
suitable Construction
sequencing

Stop work and conduct new
risk assessment if weather
changes

All

At all times

Ongoing

Medium

Northern

17

Drumsite basin

General rubbish
and construction
waste, dumped
|hazardous
substances

Setup, Construction
and Commissioning

Infection due to open
wounds

Do not touch or lift rubbish and waste.
If you must lift, use appropriate gloves.
Hazards contained within sediments, not

water. Current concentrations are not
considered a health hazard

Under taking investigations to
determine extent and nature of
|hazardous waste

Removal and treatment of any
|identified hazardous waste

Designer/Client
(DIRD)

Contractor

Prior to construction

Commencement of
construction

Pending

Pending

Northern

18

Drumsite basin

Asbestos found
during construction

Setup, Construction
and Commissioning

Asbestosis

Medium |Under taking further

|investigations

Removal and disposal of any
lidentified hazardous waste

Develop asbestos management
|plan

Educate site staff on how to
lidentify potential asbestos

Contractor

Designer/Client
(DIRD)

Prior to construction

Commencement of

construction

Commencement of
construction

Pending

Pending

Pending

FORM HS 040

C = Consequence, L = Likelihood, RR = Risk Ranking
NB: Consequence should be assessed first so that the likelihood rating is the likelihood of the selected consequence occurring.
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Design
Reference

Hazards

Live drainage |Direct exposure to
connections runoff water
19
Sitewide Existing water
|pipes are broken
20 during construction
Sitewide Existing
underground telco
21 crossed during
construction
Sitewide Existing
underground power
22 crossed during
construction
Northern Existing HV
Drumsite Near |overhead power
incline during construction
above bund and
|pipe work
23
Pipe lines along|Steep slope and
Murray Road in |sharp drop on
central and same side of
northern drum |Murray Road as
sites drain is to be
General Works |constructed.
25

FORM HS 040

C = Consequence, L = Likelihood, RR = Risk Ranking

Design Life Cycle

Stage

Existing Control Measures Cc
Include the need to divert water during
commissioning in the Technical Specification
and on drawings.

Where possible, existing drainage in place to
remain operational until construction is
complete

Initial Risk
Rating

Potential Control Measures
(Consider Hierarchy of Control -
Elimination, Substitution, Isolation,
Engineering Controls, Administrative
Controls, PPE)

Don't undertake work during
wet weather.

L RR

Contractor to provide OH&S
|plan

Need a preliminary
construction sequencing plan.

Responsibility
Contractor

By When
Prior to construction

Decision / Status
Future

Residual Risk
Rating

C L RR
Medium

FOI 26-292 - Document 27

Comments

machinery tipping off
edge of cliff resulting
in injury or loss of life

to the road as possible.

Use of light weight pipe materials

The design assumes partial road closures
during construction

distances

Contractor to provide OH&S
plan

No people to work downhill
from machinery

Stabilise slopes
Install temp barriers

Traffic management

PPE

|Water supply to Design stormwater drainage above or below B | 3 | Medium |Ensure Water Corporation Contractor During construction |Pending B|1 Low |Need to confirm with Water.
significant area of the |existing pipes |representative present during Corporation the dependence
town site is disrupted |Take care when constructing not to hit these disturbance works at pipe of lines in this area
resulting in high risk  |pipes. Pothole for accurate depths prior to crossing
|people becoming ill construction.
|Telecommunications |Design stormwater drainage above or below B | 3 | Medium |Ensure service provider Contractor During construction |Pending B|1 Low |Need to confirm with service
to significant area of |existing services. |representative present during provider the dependence of
the town site is Take care when constructing not to hit these disturbance works at pipe lines in this area
disrupted resulting in |services. Pothole for accurate depths prior to crossing
high risk people construction.
|becoming ill
Electrocution due to  |Design stormwater drainage above or below E|2 Ensure service provider Contractor During construction |Pending E| 1 | Medium [Need to confirm with service
equipment striking existing services. representative present during provider the dependence of
power resulting in Take care when constructing not to hit these disturbance works at pipe lines in this area
death of worker services. Pothole for accurate depths prior to crossing
| construction.
|Electrocution due to  |The bund design to minimise need for large E Ensure service provider Contractor During construction |Pending E| 1 | Medium [Need to confirm with service
equipment striking equipment representative present during provider the dependence of
power resulting in The proposed pipeline construction using inert nce works at pipe lines in this area
death of worker and lightweight HDPE ing
Pits located away from power lines ~
Consultation with power authority has ‘ Compliance with CIP and
occurred to confirm their requirements power authority work
instructions
De-energising of power during
high risk construction work, ie
| lifting of equipment
|Falls, construction Design targets placement of pipeline asnear | E | 3 Establish safe working Contractor During construction |Pending E| 1| Medium

NB: Consequence should be assessed first so that the likelihood rating is the likelihood of the selected consequence occurring.

25/01/2013

Version 3 - May 2010
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Design
Reference
Pipe lines along
Murray Road in
central and
northern drum
sites

General Works

Hazards

W Beam road
crash barrier
system and
footings unknown,
could be impacted
on by excavation of
|pipeline

Design Life Cycle
Stage

26
General Works UG Power
throughout much of
the site
27
Basin Through bank pipe
28 work leaks over
time and results in
geotech instability
Basins Steep sides and
significant depths
29
All areas, Low visibility of
particularly small children
around school/ |whilst in machinery
Southern
30 |Drumsite
Site Neighbours
Establishment |(buildings, industry,
31 & Management |natural
environment)
All areas Excavation and
disturbance of
32 underground
services
FORM HS 040

C = Consequence, L = Likelihood, RR = Risk Ranking
NB: Consequence should be assessed first so that the likelihood rating is the likelihood of the selected consequence occurring.

Risk

W Beam foundation
destabilised, resulting
in not working
effectively during a
crash incident, with
vehicle potentially
going over the cliff
and fatality resulting.

Existing Control Measures
Pipeline positioned as far away from W Beam | E
as practical.

Initial Risk
Rating

C L RR

2

Electrocution

Maintain safe distances between equipment
Undertake potholing of known service location
adjacent to proposed works prior to
construction

Design where possible offsets the proposed
drainage from existing services

Embankment failure
resulting in down
stream failure and
potential loss of life

Injury to public and
children during
construction

Injury to children

Majority of drainage works positioned on the
alternate side of roadway to school

Noise, dust

Electrocution of
workers during
construction

Site survey shows known underground
services

Potential Control Measures
(Consider Hierarchy of Control -
Elimination, Substitution, Isolation,
Engineering Controls, Administrative
Controls, PPE)

Consult with local authority to
determine design of W Beam
footings

Undertake potholing of footings
to confirm foundations

Survey of W Beam post
locations

Protect W beam footing during
works

Inspect W Beams for stability
after works

Replace damaged W Beam
footing

Responsibility
Designer

By When
Prior to design
finalisation

Decision / Status
Pending

Residual Risk
Rating

C L RR

D

1

Medium

FOI 26-292 - Document 27

Comments

Could result in a need to alter
position of main trunk line and
pits of these sections to avoid
interface.

Undertake GPR prior to
construction

Client

With CIP GPR work

ASAP

Medium

ct 1982 byl the Department of

Continuous pipe

Concrete encasement

o«

Designer

Prior to IFC

Pending

Medium

z
8
a
5]
a
e
o
2
5
5]
E
.
s
=

approach prior to 90% desigit
and include in drawings

ontractor to prepare traffic
and pedestrian management

plan

Minimise construction occurring
during peak foot traffic times

Requirement for construction
fencing around all excavations
during non-work hours

Temporary fencing

Contractor

During construction

Pending

Medium

Contractor to prepare traffic
and pedestrian management
plan

Minimise construction occurring
during peak foot traffic times

Temporary fencing

Contractor

During construction

Pending

Medium

Contractor to have dust control
procedures in place.

Technical specification needs
to include noise and dust
control requirements.

Contractor

Designer

During construction

During design

Pending

Ongoing

Medium

Relefsed under the Freedom of Informatio

Contractor to engage service
locator in areas of potential
conflict.

Undertake GPR.

Contractor

Prior to construction

Pending

Medium

GHD currently seeking further
information from power
authority to confirm location of
existing underground power

Version 3 - May 2010
6 of 20
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Initial Risk  potential Control Measures Residual Risk
Rating (Consider Hierarchy of Control - Rating

. . . Elimination, Substitution, Isolation,
Design Design Life Cycle Engineering Controls, Administrative
Reference Hazards Stage Existing Control Measures C L RR Controls, PPE) Responsibility By When Decision/Status C L RR Comments

Work Manual Handling Setup, Cc on |Injury to personnel Design maximises use of mechanical Personnel to be trained Contractor Prior to and during
Environment and Commissioning handling. appropriately construction
33 Use lifting equipment where
|possible
PPE
All areas Working during bad | Setup, C on |Injury to personnel Contract to specify requirements regarding D | 2 | Medium |Cease work during bad Contractor During construction |Ongoing D| 1 | Medium |GHD to include in contract &
weather and Co ssioning [due to poor visibility |what is deemed bad weather weather conditions. specific requirement regarding
34 site inspections prior to work
following bad weather
All areas Surrounding Setup, Cc tion |Personnel falling B | 3 | Medium |Personnel to be briefed on risk |Contractor Prior to and during  |Ongoing
Terrain and Commissioning |during construction of of slipping. construction
slopes
Adequate footwear to be worn.
35 Construction management
|plan.
Mark and adequately fence
boundaries
All areas Noise/ Vibration Setup, ion |Injury to personnel No blasting to occur. c|3 Personnel to be trained Contractor Prior to and during  |Ongoing
ng appropriately construction
36 PPE - ear protection
ion and noise exposure
S.
All areas Vehicles (access, Setup, Cc tion |Vehicular incident - E|3 Contractor to have Traffic Contractor Prior to and during  |Pending E
traffic management,| and Commissioning ‘ Management Plan construction
37 road conditions,
load and
dimensions).
All areas Power and hand Setup, C ion |Injury to personnel c|3 Personnel to be trained Contractor Prior to and during  |Ongoing C Medium —
tools and Con ning appropriately construction
38
PPE.
All areas Mobile plant & | Setup, ion |Death of personnel Design consulting with applicable contractors | E | 3 Contractor to provide OH&S Contractor Prior to and during  |Ongoing E| 1| Medium
equipment and Cc Ing |whilst working around |as to appropriate work area requirements plan construction
39 machines and mobile
equipment.
All areas Working at height Setup, Construction |Workers falling into Design minimises work at height. D | 2 | Medium |Contractor to provide OH&S Contractor Prior to and during  |Ongoing D| 1 | Medium
and Com Ng Jopen excavation plan for all excavations, construction
including manholes and basins.
40 ) —
Fencing to identify edges of
excavation and drop offs.
FORM HS 040
C = Consequence, L = Likelihood, RR = Risk Ranking Version 3 - May 2010

NB: Consequence should be assessed first so that the likelihood rating is the likelihood of the selected consequence occurring. 25/01/2013 7 of 20
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Initial Risk  potential Control Measures Residual Risk
Rating (Consider Hierarchy of Control - Rating
Elimination, Substitution, Isolation,
Design Design Life Cycle Engineering Controls, Administrative
ID Reference Hazards Stage Risk Existing Control Measures C L RR Controls, PPE) Responsibility By When Decision/Status C L RR Comments
All areas Working at Asphyxiation Confined space work and trenching is D|3 Contractor to provide OH&S Contractor Prior to and during  |Ongoing D| 1 | Medium
depths/confined minimised in design. plan including confined spaces, construction
space operations pipe installation, working near
(pits, excavations, batter slopes.
|pipe trenches, etc)
Personnel to be trained
appropriately. HC_)
41 Construction methodology Designer Prior to design Pending "E
recommended in the design. finalisation by
Labels/Signage on manholes |Client During construction -g
warning about the confined E
space Ol
During construction O]
Use of tripod setup Contractor (M)
Manhole Dropped/ falling Head injury Contractor to provide OH&S Contractor Prior to and during  |Ongoing D| 2 | Medium [6h)
42 |installation, objects plan for construction of construction c
whole site manholes. o
Work in Dropped!/ falling Head injury Crossing of conveyor minimised in design. Contractor to provide OH&S Contractor Prior to and during  |Ongoing D| 2 | Medium P
Northern objects from plan for working under construction ©Q
Drumsite and |Conveyor Belt conveyor. N
43 |incline g
Consultation with CIP to —
undertake works when o
conveyor is not operational O
Construction of |Collapse of Head injury Crossing of conveyor minimised in design. Contractor to provide OH&S Contractor Prior to and during  |Ongoing D| 2 | Medium <
Pipeline N1 and|Conveyor Belt. plan for construction of construction (-
N17 Line Pipeline manholes. O
construction under =
conveyor parallel ontractor to provide adequate ©
=
44 support of the conveyor belt -
structure during works. (@)
[ e
Consultation with CIP to E
undertake works when "6
conveyor is not operational E
Construction Dust Short duration expose Contractor to target Contractor Prior to and during  |Ongoing D| 2 | Medium (@]
Near conveyor to dust to have construction during none construction o
in Operation potential time off work operation periods. If not, O
45 from i ) ()
rom inhale of dust ensure appropriate PPE. Ll
Consultation with CIP regarding LL
plant operations Q)
Construction of |Damage to Conveyor footings and|Design notes that existing conveyor footings Existing conveyor footings to  |Contractor Prior to and during  |Ongoing D| 2 | Medium e
Pipeline N1 and|conveyor and foundation are to be supported during construction and/or be supported during construction ":
N17 Line footings during destabilised, resulting |reinstated following culvert installation. construction and/or reinstated (¢))
construction in collapse of Design minimises pipeline within conveyor following culvert installation ©
46 conveyor and injury or [footprint -
fatality >
Mine losing money ©
while conveyor is fixed O
S
General Works |Open basin, 5 m Drowning Low grades for slopes to make it safe to get Temporary fencing during Contractor Prior to and during  |Ongoing E| 1| Medium (¢))
Incline Basin  |depth 0 out construction construction 6
47 Unauthorised Bunding and fencing to prevent unauthorised Life rings installed m
access access by pedestrians and vehicles Install safe egress point with a
rope
All areas Heavy lifting Use of lightweight materials where possible Contractor to use suitable Contractor During construction |Ongoing D| 1| Medium
crane and experienced
48 personnel to install heavy
infrastructure such as pipes.
FORM HS 040

C = Consequence, L = Likelihood, RR = Risk Ranking

NB: Consequence should be assessed first so that the likelihood rating is the likelihood of the selected consequence occurring. 25/01/2013

Version 3 - May 2010
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Design Life Cycle
Stage

Design
Reference Hazards
All areas Electricity
49
Abnormal Flood
50 |Events
Abnormal Connection to
Events existing system
51
Abnormal Fire
52 |Events
Abnormal Natural forces
53 Events (lightning, storm,
coastal)
All areas Public access
(Hash House
Harriers especially)
54
All areas Damage/stolen
items due to
malicious human
5 activities
Drive Over for |Several services
George Fam (overhead power,
Incline sewer, water
General Works |supply) in close
proximity to
roposed drainage
56 prop: g
George Fam Steep incline
Incline
General Works
57

FORM HS 040

C = Consequence, L = Likelihood, RR = Risk Ranking
NB: Consequence should be assessed first so that the likelihood rating is the likelihood of the selected consequence occurring.

Risk

|Electrocution

Existing Control Measures Cc
E

Initial Risk
Rating

Potential Control Measures
(Consider Hierarchy of Control -
Elimination, Substitution, Isolation,
Engineering Controls, Administrative
L RR Controls, PPE)

2 Contractor to develop OHS
plan for electrical hazards

during commissioning.

Responsibility
Contractor

By When
Prior to and during
construction

Decision / Status
Pending

FOI 26-292 - Document 27

Residual Risk

C L RR

E

1

Rating

Comments
Medium

‘ Drowning when basin

site fills with water.

Construction sequence to prevent connection
to upstream intake of water until construction
completed.

1 Suitable emergency egress are
still available

: Flooding of basins

due to a rainfall flash
event.

Contractor to provide OH&S
plan

Construction needs to ensure
that the commissioning of pit is
not connected until the end,
and when there is 3 days of
clear weather. Include this in
the Technical Specification.

Contractor

Prior to and during
construction

Pending

Medium

|Inhalation, loss or

damage to vegetation

Local Fire Brigade
Local fire bans

Reduction of vegetation bio
load prior to construction.

Client

Prior to construction

Pending

Medium

|Injury and death either

directly or indirectly.

Contractor to provide OH&S
plan

Contractor

Prior to and during
construction

Pending

Medium

: Injury to public as a

result of unauthorised
access.

Contractor to have Traffic
Management Plan and Security
Plan

Temporary fencing

awareness of work
through local publications and
notice boards

Contractor

Prior to and during
construction

Pending

Medium

: Equipment failure

during operation
leading to personal
injury/delay.

*E

Contractor to have security
plan.

Pre-work checks on equipment.

Contractor

Prior to and during
construction

Pending

Low

|Water supply pipe is

broken during
construction, loss or
contamination of
water supply
Electrocution due to
equipment striking
power resulting in
death of worker

Loss of
telecommunications in

jtown

Maintain safe distances between equipment
Undertake potholing of known service location
adjacent to proposed works prior to
construction

Design where possible offsets the proposed
drainage from existing services

Ensure service provider
representative present during
disturbance works at pipe
crossing

Compliance with CIP and
power authority work
instructions

De-energising of power during
high risk construction work, ie
lifting of equipment

Contractor

During construction

Pending

Need to confirm with service
provider the dependence of
lines in this area

Medium

|injury as a result of

vehicle tip over or fall

Design includes signage indicating edges and
steep slope along George Fam Incline

Establish safe working
distances

Contractor to provide OH&S
plan

No people to work downhill
from machinery

Stabilise slopes

Contractor

During construction

Pending

Medium

25/01/2013

Version 3 - May 2010
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58

Design
Reference
General Works
Incline Basin

Hazards

depth
Unauthorised
access

Open basin, 5 m

Design Life Cycle

Stage Risk

59

General Works
Incline Drain

Open drain,
unauthorised
access

Existing Control Measures

(o4

Initial Risk
Rating

L RR

60

General Works
Incline Drain

|in high rainfall
events

Open drain, erosion

61

General Works
Incline Basin

Outlet pipe
and causes

|basin

|becomes blocked

overtopping of the

62

General Works

Blockage of
drainage pits by
debris

63

General Works
Southern Basin

Public access of
the basin,

school

|particularly children
as it is next to the

64

Southern
Drumsite
General Works

Existing school
|basin

Potential Control Measures
(Consider Hierarchy of Control -
Elimination, Substitution, Isolation,
Engineering Controls, Administrative
Controls, PPE)

Responsibility

By When

Decision / Status

Residual Risk
Rating

C L RR

FOI 26-292 - Document 27

Comments

65

Northern
Drumsite

High velocity

(47%)

discharge from pipe
due to steep grade

66

Sitewidw

of pipe
Unauthorised
vehicles driving

|pipes.
Cover of pipe
washed away
during rainfall
event.

Low level of cover

over and breaking

Drowning Low grades for slopes to make it safe to get E Access procedures for Shire Prior to completion |Pending E| 1| Medium
out maintenance personnel of construction
Bunding and fencing to prevent unauthorised
access by pedestrians and vehicles Prior to maintenance and At all times Ongoing
access confirm weather
conditions are predicted to be
suitable for work to proceed
Drowning Low grades for slopes to make it safe to get E|3 Access procedures for Shire Prior to completion |Pending E] 1| Medium
out maintenance personnel of construction
Bunding and fencing to prevent unauthorised
access by pedestrians and vehicles Prior to maintenance and At all times Ongoing
Step-irons included on headwall for access access confirm weather
conditions are predicted to be
suitable for work to proceed
Washing away of Mortared rock at lower end of open drain to cl|2 Maintenance plan designates |Shire Prior to completion C| 1| Medium
drain, water floods to |prevent erosion when and how maintenance of construction
either side and areas |Start and end elevations tied into natural can occur.
downstream surface levels
PPE when working over water.
Flooding of Design uses combination pits to reduce Develop a maintenance plan Designer/Client Prior to completion |Pending D| 1 | Medium
downstream likelihood of blockage where possible for basin. of construction
residential areas,
erosion of surrounding Keep free of debris with regular |Shire At all times Ongoing
environment, scheduled maintenance during
landslips. Potential for dry days
injury
Overland flow, Design uses combination pits to reduce Develop a maintenance plan Designer/Client Prior to completion |Pending D| 1 | Medium
causing land slips and |likelihood of blockage where possible Sin. of construction
damage to properties
in Flying Fish Cove - Keep free of debris with regular [Shire At all times Ongoing
scheduled maintenance during
dry days
Injury or drowning Low grades for slopes to make it safe to get E|3 Develop a maintenance plan Designer/Client Prior to completion |Pending E| 1| Medium
out. for basin. of construction
Shallow maximum depth of basin. Shire
Bunding and to prevent unauthorised access Keep free of debris with regular At all times Ongoing
by vehicles scheduled maintenance during
dry days
Public access the Fencing to prevent unauthorised access by E | 1| Medium
basin, particularly pedestrians and vehicles
children as it is next to
the school, injury or
drowning (review
existing safety)
Erosion, slipping in Pipes connected by covered manhole C | 2 | Medium
fast moving water Design involves a pipe to replace open drain
Fast moving water c|3 Geofabrics to stabilise ground |Designer/Client Prior to completion |Pending C| 2 | Medium
causes erosion and and reduce erosion. of construction
destabilises ground,
resulting in landslips Check pipe cover as part of Shire At all times Ongoing
and damage to routine maintenance, include in
infrastructure maintenance procedure

FORM HS 040

C = Consequence, L = Likelihood, RR = Risk Ranking
NB: Consequence should be assessed first so that the likelihood rating is the likelihood of the selected consequence occurring.

25/01/2013

Version 3 - May 2010
10 of 20



FOI 26-292 - Document 27

Initial Risk  potential Control Measures Residual Risk

Rating (Consider Hierarchy of Control - Rating
. . . Elimination, Substitution, Isolation,
Design Design Life Cycle Engineering Controls, Administrative
Reference Hazards Stage Risk Existing Control Measures C L RR Controls, PPE) Responsibility By When Decision/Status C L RR Comments

Near Southern |Steep slopes for Maintenance E|3 Fencing or other access Designer/Client Prior to completion |Pending E| 1| Medium
Drumsite basin Jopen drain personnel hurt by restricting measures around of construction
and oval falling in, tripping basin.
during maintenance
e.g. removal of debris. Pipes grated or similar on inlet Prior to design
and outlet to prevent access. finalisation
67 Drowning if person
inside during flood Regular maintenance including |[Shire At all times Ongoing
event, unable to climb removal of debris to reduce
walls to get out. chance of blockage and
subsequent filling during rainfall
events
Sitewide Blockage of main Drowning if person Develop a maintenance plan Designer/Client Prior to completion |Pending D| 1 | Medium
|pipelines inside during flood for basin. of construction
event due to depth of
water. Keep free of debris with regular |Shire At all times Ongoing
scheduled maintenance during
Flow over Murray dry days
Road due to blockage
68 causing basin to fill
with water. Loss of
vehicle access across
Murray Road or
accident caused by
water on the road,
resulting in injury.
Manholes, Slip, trips or falls Injury or death Step irons to assist with access Develop a maintenance plan Designer/Client Prior to completion |Pending D| 1 | Medium
Headwalls and |during Railing provided along the slope that enters anholes, headwalls and of construction
other steep |maintenance. the trash rack other infrastructure.
infrastructure  |Slip trip or fall from - Shire
69 a significant height ‘ Keep free of debris with regular At all times Ongoing
at end of culverts. scheduled maintenance during
Slipping on surface dry days
sloping into trash
|rack (Pit adjacent
Incline)
General Works |Driving along Lam Injury and damage to |Bunding around basins.: Medium
North Basin 1 |Lok Loh; infrastructure. Low slopes in basin to allow exiting.
unauthorised Flooding due to
70 vehicles entering damage to
Northern basin infrastructure followed
drumsite causing by a rainfall event
fatalities
All pipework Insufficient cover of Injury and damage to |Design states earthworks to include backfiling] D | 3 Check pipe cover as part of Shire At all times Ongoing D| 1 | Medium
pipes due to infrastructure. over pipe to achieve minimum cover routine maintenance.
erosion, area is Flooding due to
71 known for unstable damage to Include in maintenance Designer/Client Prior to completion |Pending
soils infrastructure followed procedure of construction
by a rainfall event
General Works |Public access Drowning Designed to drain, rather than hold standing E|2 Life rings adjacent to sediment [Designer/Client Prior to completion |Pending E| 1| Medium
North Basin 1 water. area (maximum depth) and of design
Low grades for slopes to make it safe to get other direct contact locations.
out (1in 6). Artificial lighting.
72 Shallow maximum depth of basin (1m).
Bunding and to prevent unauthorised access Appropriate signage.
by vehicles
Restrict able access (walking
access) to walking public.
FORM HS 040
C = Consequence, L = Likelihood, RR = Risk Ranking Version 3 - May 2010

NB: Consequence should be assessed first so that the likelihood rating is the likelihood of the selected consequence occurring. 25/01/2013 11 of 20



FOI 26-292 - Document 27

Initial Risk  potential Control Measures Residual Risk
Rating (Consider Hierarchy of Control - Rating

. . . Elimination, Substitution, Isolation,
Design Design Life Cycle Engineering Controls, Administrative
ID Reference Hazards Stage Risk Existing Control Measures C L RR Controls, PPE) Responsibility By When Decision/Status C L RR Comments

General Works |Steep slopes may Loss of cover of pipes |Design states earthworks to include backfilling Hig Check pipe cover as part of Shire At all times Ongoing D| 1 | Medium
result in fast flows resulting in damage of Jover pipe to achieve minimum cover routine maintenance, include in
through pipe, also pipes maintenance procedure
73 steep land above
may be eroded in Fast water exiting the
rainfall events outlet onto the Incline
at N10-9
All areas Working in, on or Risk of falling into Minimise tripping hazards by use of gentle D|2 Maintenance plan designates |Designer Prior to Pending D| 1| Medium
over water open water and/or slopes. when and how maintenance commissioning
water in adjacent can occur.
Minimise depth of water during normal
operations. PPE when working over water. |Client At all times Ongoing
74
Low through flow velocities of water. Overwater structures should
|have rails.
All areas Working at height Workers falling into Manholes equipped with step irons. D During access use of Shire Prior to Pending D| 1| Medium
manhole while appropriate temporary commissioning
accessing/cleaning barricading is required.
7 Tether workers to a control Prior to maintenance |Ongoing
system to prevent falling
All areas Manholes Unauthorised access |All manhole lids are heavy - reduces potential | E Bolt down lids/key entry lids Designer/Client During design Pending E| 1| Medium Ny
into manholes for access.
resulting in fall
76 resulting in injury or
death.
All areas Confined space Asphyxiation during  |All manhole lids are heavy - reduces pom‘nti‘(-';l‘E Appropriate confined space Designer/Client Prior to maintenance |Pending E| 1| Medium
maintenance of for unauthorised access. OHS plan to be developed.
manhole pits. Manholes equipped with Step irons.
Labels/Signage on manholes |Client prior to
warning about the confined commissioning
77 space
Use of tripod setup Contractor
During maintenance
Abnormal Flood Drowning Basins designed with outlets and high flow E Review Emergency Client/Shire Prior to Pending E| 1 | Medium
Events weirs Management Plan for Flood commissioning
Events
Design managed to minimise water level in
basins
Minimised velocity of water in basins and
pipes to prevent suction
78
Security grates to be included. Screens
included
on outlet pipes (greater than 225mm)
Stormwater system considers effects of 1in a
100 year ARI flood event.
Design considers high tide conditions.
FORM HS 040
C = Consequence, L = Likelihood, RR = Risk Ranking Version 3 - May 2010

NB: Consequence should be assessed first so that the likelihood rating is the likelihood of the selected consequence occurring. 25/01/2013 12 of 20
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Initial Risk  potential Control Measures Residual Risk
Rating (Consider Hierarchy of Control - Rating

. . . Elimination, Substitution, Isolation,
Design Design Life Cycle Engineering Controls, Administrative

ID Reference Hazards Stage Risk Existing Control Measures C L RR Controls, PPE) Responsibility By When Decision/Status C L RR Comments

Basins Public access of Drowning Basins have outlets E|3 Life rings adjacent to sediment |Designer/Client Prior to completion |Pending E| 1| Medium
(general) basins area (maximum depth) and of design
Design managed to minimise water levels in other direct contact locations.
basins Artificial lighting.
Minimised velocity of water in basins and Appropriate signage.
pipes to prevent suction
Restrict able access (walking
Security grates to be included. Screens access) to walking public.
79 included on outlet pipes (greater than 225mm)
Stormwater system considers effects of 1in a
100 year ARI flood event.
Design considers high tide conditions.
Gentle slopes on embankments.
Drainage Upstream erosion, Flooding, causing Develop maintenance Designer/Client
(general) sediment and landslips procedure.
80 detritus fills
drainage and Carry out cleaning of drainage |Shire
causes blockages system on a regular basis. — |
Drainage Upstream Loss of flora and c|l2
(general) contamination fauna around outlet
event points (ocean outfall)
lliness or injury to ‘
81 public if they go in
open basins while h
contaminated water is
inside. -
Drainage High pressure Injury due to exposure Cc|3 Develop safe working Shire Prior to maintenance |Pending C| 1| Medium
(general) water during to high pressure water procedure
cleaning of hard
82 infrastructure
(potentially 1000
kPa).
Drive Over for |large weights in Setup, Construction |Crush injury to worker
George Fam Driverover grate and Commissioning
83 [incline
General Works
Drive Over for |Signifcant fall risk Setup, Construction |Worker Falls into
George Fam  |into Chambers and Commissioning |concreete structure
84 |incline over 1.2m
General Works
Drive Over for |Signifcant fall risk Worker Falls into
George Fam  |into Chambers concreete structure
85 |incline over 1.2m
General Works
JM Name & Signature: Simon Cleary Staff Involved in Risk Assessment: Simon Cleary, __J
FORM HS 040
C = Consequence, L = Likelihood, RR = Risk Ranking Version 3 - May 2010

NB: Consequence should be assessed first so that the likelihood rating is the likelihood of the selected consequence occurring. 25/01/2013 13 of 20
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CHRISTMAS ISLAND - PROJECT AND SAFETY IN DESIGN RISK REGISTER

CONSEQUENCE CRITERIA

No Health & Safety Environment Regulatory Image & Reputation Financial Impacts Project Performance Basis of Rating
. Damage to the
Long term environmental . . . .
damage (5 years or Department's reputation at [Direct loss or increased cost
E Fatality of staff, contractor o Regulatory intervention [international level; raised  [> $5 million Failure to achieve critical
CATASTROPHIC or the public Iopger), EYUITYES and prosecution possible |in international media. KPI or performance goals JUdgment Frequency
million to study or correct . o
. N Major loss of political or
or in penalties "
community support
Design impacts on the V\Leii:zll'i:eosrporatlon
hydraulic efficiency of the g )
drain are too great. e
Serious injury or occupational |Medium-term (1-5 yr) Breach of licenses, T gn the des? neai || FEim o et sn Very High, may occur at
D illness (non-recoverable) or environmental damage, |legislation, regulation or [GHD do not adequately — 9 T Ty o, Almost certain Expecrediicrocenn least once’durin the life
CRITICAL permanent major disabilities  [requiring $1 to 5 million to |City - mandated assess the operations and prog ) oa?s p .g
(acute or chronic) study or correct standards safety aspects of the . 9 of the project
y . . Water Corp focus is more on
diversion structure which I
results in Water Corp flood mmggtlon rather than
objecting to the design on the design of smaller
: structure.
Inability to demonstrate
Breach of standards, and document that the
Lost time or restricted duties SIEHETm () ) ﬁemidsT:tni:rs\ ?)rr"srsie'ggtmg :mdd?(;:.g:gta iln‘nlsaecf:frfgve e o riiceas=dlcest
c inpary or oocupational ilnesg,_|enVronmental damage, rafse o Corpo:ate e oo & of $.5 - 1 million Some reduction in e More likely to occur than |High, likely to occur during
SEVERE (recoverable) requiring up to $1 million concern through audit . performance y not occur. the life of the project
to correct A q
findings or voluntary Fail to set clear
agreements expectations on what can
be achieved with the site.
Adverse news in local
Medical Treatment or First Aid . media. " . P 0
' ossible, may occur
B Injury in\ﬂl;g:mjnt:)l gggloa}(gi; Breach of internal E;':fééfi%%‘gseased cost Minor performance Possible As likely to occur as not during the Iifé, of the
MAJOR No lost time or occupational Stl?d ogcoprrect procedures or guidelines |Concerns on performance degradation to occur. 9 !
illness Y raised by political or the project
community
Reference to community
1 Negligible environmental [No breach of licenses, EEHEENCIEN Direct loss or increased cost [\ oo e Not impossible, more  |Not impossible but unlikel
IR No Injury impact, managed within [standards, guidelines or |5, Lo below $100,000 S Unlikely | likely not to occur than to| to occur during the life of
operating budgets related audit findings i P TR B REE occur. the project
concern
Very low, very unlikely
Very Unlikely | Very unlikely to occur. |during the next twenty five
years
RISK MATRIX
CONSEQUENCE
MINOR MAJOR SEVERE CRITICAL CATASTROPHIC
LIKELIHOOD A B C D E
VERY UNLIKELY 1 Low Low Medium Medium Medium
ow ow edium edium i
UNLIKELY 2 L L Med! Med! High
POSSIBLE 3 Low Medium High High High
LIKELY 4 Medium Medium High High
ALMOST CERTAIN 5 Medium High High

6135637_Project & Sid Risk Register_Rev 1_2020_10_30 - For Comment.xlsm

Page 14 of 20
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4 — Likely
Refer to relevant Safety in Design .
Control Package 3 — Possible
2 — Unlikely

1-Very UnIikerJ

FORM HS 040
C = Consequence, L = Likelihood, RR = Risk Ranking Version 3 - May 2010
NB: Consequence should be assessed first so that the likelihood rating is the likelihood of th&X®8lE2@t3consequence occurring. 16 of 20



TY IN DESIGN RISK ASSESSMENT
NCE & LIKELIHOOD DESCRIPTORS

GHD CONSEQUENCE DESCRIPTORS

)BABLE consequence descriptor for the information available).

Design Consequence Descriptors

Could result in fatality or irreversible severe environmental damage
required to be notified under jurisdiction requirements.

Could result in permanent total disability or reversible environmental
damage required to be notified under jurisdiction requirements.

Could result in permanent partial disability, injuries or illness that maZI
Iresult in hospitalisation of persons or mitigatiable environmental damag
required to be notified under jurisdiction requirements.

Could result in injury or illness resulting in one or more lost work day(s
or mitigatiable environmental damage not required to be notified unde
ljurisdiction requirements where restoration activites can b

accomplished.

Could result in injury or illness not resulting in a lost work day or minimal
environmental damage not required to be notified under jurisdiction
Jrequirements.

GHD LIKELIHOOD DESCRIPTORS

iptor for the information available).

Design Likelihood Descriptors

Industry experience suggests design failure is almost certain to occu
during the life of the product.

FORM HS 040
C = Consequence, L = Likelihood, RR = Risk Ranking

NB: Consequence should be assessed first so that the likelihood rating is the likelihood of thadBlEeftBconsequence occurring.

FOI 26-292 - Document 27

Version 3 - May 2010

17 of 20
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Industry experience suggests design failure is likely to occur during the}
life of the product.
Industry experience suggests design failure is possible some time duringj
the life of the design.
Industry experienge suggests design failure is unlikely to occur in the lifef
of design.

Industry experience suggests design failure is very unlikely. It can be
assumed failure occurrence may not be experienced, I

FORM HS 040
C = Consequence, L = Likelihood, RR = Risk Ranking Version 3 - May 2010
NB: Consequence should be assessed first so that the likelihood rating is the likelihood of th&X®8lE2@t3consequence occurring. 18 of 20
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- Document

Appendix B - Design Drawings

Released under the Freedom of Information Act 1982 by the Department of
Infrastructure, Transport, Regional Development, Communications, Sport and the Arts

GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications - Christmas Island
Drainage Remediation Works, 61/35637
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- Document

Appendix C - Supplier Drawings and Information

Released under the Freedom of Information Act 1982 by the Department of
Infrastructure, Transport, Regional Development, Communications, Sport and the Arts

GHD | Specification for Department of Infrastructure, Transport, Regional Development and Communications - Christmas Island
Drainage Remediation Works, 61/35637
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DIMENSIONS

POLYETHYLENE (PE100) CORRUGATED PIPE SIZES

NOMINAL OUTSIDE
DIAMETER DIAMETER DIAMETER

(DN)
100
150
225
300
375
450
525
600
750
900
1050
1050*
1200*
1500*
1600*
1800*
2000*
2500
3000
3500
4000

(mm)
110
160
257
339
425
508
595
672
835
995
1228
1216
1370
1686
1794
1982
2170
2694
3214
3714
4214

INTERNAL

(mm)
95
138
223
294
3an
438
514
591
731
869
1057
1050
1200
1500
1600
1800
2000
2500
3000
3500
4000

Overall and effective lengths may change without notice

LENGTH

NOMINAL  (SP/SO)

LENGTH  LENGTH
(mm) (mm)
WA WA
6000 6000
6000 6000
6070 5950
6060 5915
6020 5840
6030 5830
6000 5735
6040 5750
6050 5750
6040 5750
NA NA
6160 6000
6160 6000
6160 6000
6160 6000
6160 6000
6160 6000
5960 5800
5660 5500
5660 5500
5660 5500

Measurements are approximate and subject to change without notice
*Also Available with an electro-fusion joint (WA only)
From 1050-4000 different stiffness ratings can be manufactured (WA only)

*Measurements are in millimetres *Measurements are approximate

NOMINAL LENGTH (SP/
SO) EFFEC-
LENGTH  TIVE LENGTH

OVERALL EFFECTIVE OVERALL

(mm)
QLD &VIC

NA
NA
6340
6340
6280
6300
6240
6140
6180
6260
6270
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

(mm)
QLD & VIC

NA
NA
6200
6165
6060
6065
5970
5815
5820
5900
5910
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

TELEPHONE: WA +61(8) 9352 8444 | VIC +61(3) 9357 8163 | QLD + 61(7) 3260 1416

AFTERHOURS: +61 407 729 899
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STIFFNESS JOINTING
CLASS (SN) METHOD

8 Rubber Ring

Rubber Ring
Rubber Ring
Rubber Ring
Rubber Ring
Rubber Ring
Rubber Ring
Rubber Ring
Rubber Ring
Rubber Ring
Rubber Ring
Rubber Ring
Rubber Ring
Rubber Ring
Rubber Ring
Rubber Ring
Rubber Ring

N ©© © © © © © © © © e © © o o o

Electro Fusion

—_
~

Electro Fusion
1.1 Electro Fusion

0.7 Electro Fusion

enviropipes.com.au @ 1"

Released under the Freedom of Information Act 1982 by the Department of
Infrastructure, Transport, Regional Development, Communications, Sport and the Arts
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ADVANTAGES

LONG LIFE

HDPE (PE100) pipes have proven reliability across a range of applications of around 50 years. The Water Services
Association of Australia (WSAA) Polyethylene Pipeline Code predicts a life in excess of 100 years before major
rehabilitation is required.

INSTALLATION

The installation time is shorter than other materials as the standard pipe lengths are between 5.5 to 6 meters
long. Fewer lifts mean unloading and loading the pipes into position saves even more time. Longer lengths can be
shop fabricated on request.

CHEMICAL CORROSION RESISTANCE

Enviropipes Stormwater Pipes are manufactured from HDPE (PE100) material and have excellent resistance
internally and externally to protect against aggressive soils, chemicals and corrosion.

EFFECTIVE ROUGHNESS

Due to its low roughness as shown in the graph below there is almost no accumulation on the pipe bottom,
Enviropipes Stormwater Pipes and EnviroSewer® pipes have the ability to self purify. Low roughness has an
important economic advantage as maintenance expenditure is kept to a minimum. Due to the low roughness the
hydraulic properties are improved and smaller diameters are required compared to conventional pipe materials
with the same flow rate. Enviropipes Stormwater Pipes and EnviroSewer® pipes convey flows up to 17% greater
than concrete pipes, and up to 60% greater than corrugated steel pipes.

A inch

PE clay steel ductile concrete

wall roughness

1 enviropines.com.au TELEPHONE: WA +61(8) 9352 8444 | VIC +61 (3) 9357 8163 | QLD + 61 (7) 3260 1416
‘ pipes.com. AFTERHOURS: +61 407 729 899

Released under the Freedom of Information Act 1982 by the Department of
Infrastructure, Transport, Regional Development, Communications, Sport and the Arts
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BACKFILL — CEMENT STABILISED

Minimum & Maximum Cover in meters

Minimum Cover

Multi Barrel  Traffic Load Construction Railway Load - AS4799-
Min. Trench Min Spacing - AS5100.2 Equipment - Cat 2000 Table A1 (Average Maximum
Width From outside SM1600 Load 793F Wheel Load  Intensity Railway Load) Cover

Pipe Size SN rating

edge of pipe  *See note 4 *See note 6 *See note 3

225 8 08 0.15 0.5 09 0.7 13.2
300 8 09 0.15 0.5 1.0 07 1.1
375 8 1.0 0.15 0.5 1.0 0.7 10.9
450 8 13 0.15 0.5 1.0 07 121
525 8 15 0.20 0.5 1.0 0.7 121
600 8 16 0.20 0.5 1.0 07 1n3
750 8 19 0.20 0.5 1.1 0.7 10.5
900 8 21 0.20 0.5 1.2 07 9.6
1050 8 23 0.20 0.5 13 0.7 9.0
1200 8 25 0.20 0.5 13 07 8.8
1500 8 28 0.20 0.5 14 0.7 8.0
1600 8 3.0 0.20 0.5 14 0.7 1.0
1800 4 3.2 0.20 0.6 19 1.5 5.0
2000 4 3.6 0.20 0.7 19 28 5.0
Not subject to vehicular loading 0.3m
Subject to vehicular loading -

not in roadways 0.45m

in sealed roadways 0.60m

under unsealed roadways 0.75m
Subject to construction equipment loading 0.75m

Conditions to the above:

1. Based on a native soil (surrounding cement stabilised backfill) having a compaction of 90% MMDD, consisting of coarse-grained soil with
more than 12% fines.

2. Backfill material shall be a cement stabilised granular soil, achieving a minimum moduli of 25MPa, mixed in accordance to Appendix L of
AS2566.2-Buried flexible pipelines Part 2: Installation.

Minimum cover for rail installations has been specified from top of pipe to top of sub-ballast.

SM1600 loading incorporates W80, A160, M1600, and S1600 traffic design loads detailed in AS5100.2-2004:
A160 traffic loads have an axle load of 160kN
M1600 traffic loads have an axle load of 120kN
S1600 traffic loads have an axle load of 80kN

Railway loads have been designed for a single axle weight of 240kN
Construction Cat 793F loads have been designed for a single axle weight of 2500kN, with maximum vehicle weight of 390 tonnes

Minimum covers presented in the table are only suited to EnviroCulvert, EnviroGravity, EnviroSewer, and Enviropipes Stormwater Pipes and
have been calculated through detailed design and require advanced installation methods to be achieved.

TELEPHONE: WA +61(8) 93528444 | VIC +61(3) 9357 8163 | QLD + 61(7) 3260 1416 - 133
AFTERHOURS: +61 407 729 899 b ] e ] e .
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BACKFILL - SAND AND COARSE GRAINED SOILS

Minimum & Maximum Cover of Enviroculvert (in metres)

Minimum Cover

Multi Barrel  Traffic Load Construction Railway Load - AS4799-
Min. Trench Min Spacing - AS5100.2 Equipment - Cat 2000 Table A1 (Average Maximum
Width From outside SM1600 Load 793F Wheel Load  Intensity Railway Load) Cover

Pipe Size SN rating

edge of pipe  *See note 4 *See note 6 *See note 3

225 8 08 0.20 0.5 13 0.7 8.0
300 8 09 0.20 0.5 1.3 07 8.0
375 8 1.0 0.20 0.5 1.4 0.7 8.0
450 8 1.3 0.20 0.5 1.4 07 8.0
525 8 1.5 0.30 0.5 1.4 0.7 8.0
600 8 1.6 0.30 0.5 1.4 07 8.0
750 8 2.3 0.30 0.5 1.4 0.7 1.0
900 8 2.7 0.30 0.5 1.4 07 7.0
1050 8 42 0.35 0.5 14 0.7 7.0
1200 8 43 0.35 0.5 14 07 7.0
1500 8 6.1 0.35 0.5 14 0.7 1.0
1600 8 6.1 0.40 0.5 14 07 7.0
1800 4 6.5 0.45 0.6 17 13 6.0
2000 4 6.5 0.50 0.7 18 14 6.0
Not subject to vehicular loading 03m

Subject to vehicular loading -

not in roadways 0.45m
in sealed roadways 0.60 m
under unsealed roadways 0.75m
Subject to construction equipment loading 0.75m

Conditions to the above:

1. Based on a native soil (surrounding sand and coarse-grained backfill) having a compaction of 90% MMDD, consisting of coarse-grained
soil with more than 12% fines.

Backfill material shall be sand and coarse-grained soil with less than 12% fines, achieving a minimum compaction of 90% MMDD.
. Minimum cover for rail installations has been specified from top of pipe to top of sub-ballast.

4. SM1600 loading incorporates W80, A160, M1600, and S1600 traffic design loads detailed in AS5100.2-2004:

A160 traffic loads have an axle load of 160kN

M1600 traffic loads have an axle load of 120kN

$1600 traffic loads have an axle load of 80kN
5. Railway loads have been designed for a single axle weight of 240kN
6.  Construction Cat 793F loads have been designed for a single axle weight of 2500kN, with maximum vehicle weight of 390 tonnes

7. Minimum covers presented in the table are only suited to EnviroCulvert, EnviroGravity, EnviroSewer, and Enviropipes Stormwater Pipe and
have been calculated through detailed design and require advanced installation methods to be achieved.

134 @



FOI 26-292 - Document 27

CORRUGATED TO RCP COMPARISON

Size Size 2 Depths(m)] 3 Depths(m)| 4 Depths(m)| 6  Depths(m) Depths (m) Depths (m)
225 225 SN4 ALL SN8 06-7.3 SN8 06-73 - - - - - -
300 300 SN2 ALL SN6 ALL SN8 06-7.3 SN8 06-73 SN8 06-7.3 SN8 06-7.3
375 375 SN2 ALL SN6 ALL SN8 06-72 SN8 06-72 SN8 06-7.2 SN8 06-72
450 450 SN2 ALL SN4 ALL SN8 ALL SN8 06-72 SN8 06-7.2 SN8 06-7.2
525 525 SN2 ALL SN4 ALL SN8 ALL SN8  06-7.1 SN8 06-7.1 SN8 06-7.1
600 600 SN2 ALL SN4 ALL SN8 ALL SN8 06-7.1 SN8 06-7.1 SN8 06-71
750 750 SN2 ALL SN4 ALL SN8 ALL SN8 06-68 SN8 06-68 SN8 06-6.8
900 900 SN2 ALL SN4 ALL SN8 ALL SN8 06-69 SN8 06-69 SN8 06-69
1050 1050 SN2 ALL SN4 ALL SN8 ALL SN8 06-6.6 SN8 06-6.6 SN8 0.6-6.6
1200 1200 SN2 ALL SN4 ALL SN6 ALL SN8 06-66 SN8 06-6.6 SN8 0.6-6.6
1500 1500 SN2 ALL SN4 ALL SN6 ALL SN8 06-66 SN8 06-66 SN8 06-66
1650 1650 SN2 ALL SN4 ALL SN6 ALL SN8 06-65 SN8 06-6.5 SN8 0.6-6.5
1800 1800 SN2 ALL SN4 ALL SN6 ALL SN8 06-65 SN8 06-65 SN8 06-65
1950 2000 SN2 ALL SN4 ALL SN6 ALL SN8 06-65 SN8 06-6.5 SN8 0.6-6.5
NOTES:

1. This table should be used for reference only, detailed design is required based on site conditions and pipe types.
Pipe strength comparisons are for buried pipes only, as the design relies upon the surrounding soil to achieve their design capacities.

Refer to the Enviroculvert minimum and maximum load tables to determine the required SN rating for the applied load and design covers.

~ N

Enviroculvert bedding assumptions:
Based on a native soil (surrounding cement stabilised backfill) having a compaction of 90% MMDD, consisting of coarse-grained soil
with more than 12% fines.

Backfill material shall be sand and coarse-grained soil with less than 12% fines, achieving a minimum compaction of
90% MMDD.

5. Concrete pipe bedding assumed to be sand and gravel in trench conditions

6. Live loads are based on SM1600 loading criteria, and incorporate W80, A160, M1600, and S1600 traffic design loads detailed in AS5100.2-
2004

TELEPHONE: WA +61(8) 9352 8444 | VIC +61(3) 9357 8163 | QLD + 61(7) 3260 1416
AFTERHOURS: +61 407 729 899

enviropipes.com.au @ 135
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