
Application Details ~ IDAS form 1
(Sustainable Planning Act 2009 version 1.0 effective 18 December 2009)

You MUST complete ALL questions unless the form Indicates otherwise. Incomplete forms or forms without all
necessary information and documentation will result in your application not being a properly made application.

For all development applications, you must:

• complete this form (Application detaiis - IDAS form 1)

• complete any other forms relevant to your application

• provide any mandatory supporting information identified on the forms as being required to accompany your
application.

All terms used on this form have the meaning given in the Sustainable Planning Act 2009 or the Sustainable
Planning Regulation 2009.

Applicant details (note: the applic,mt is the person responsible for making the application and need not be the
owner of the land. The applicant is responsible for ensuring the information provided on alllDAS applicatipn forms is
correqt. Any development permit or preliminary approval that may be issued as a qonsequence of this application will
be issued to the applicant.)

Please note: If there is more than one applicant, provide additional applicant details by clicking the "Add another
applicant" button below.

Namels (Individual or company name in fUll) IpORT PACIFIC ESTATES PTY LTD I
For companies, contact name IRAY BURTON I

In"~==='====']
Postal address rO BOX 473 SMITHFIELD QLD 4878 _

Contact phone number 140574186 I

Mobile number (non-mandatory) 10408654137 I

Fax number (non-mandatory) 1 I

e-mail address (non-mandatory)

1. What is the nature of development proposed? (tick all applicable boxes)

o material change of use of premises

o building work

I:8J operational work

o reconfiguring a lot



[][][]

12. What type of approval is being sought?

~ development permit

o preliminary approval

o both - provide details below

3. Is the application for a mobile and temporary environmentally relevant activity (ERA)?

~ No

DYes - complete table A and then go to question 5

4. Location of the premises (complete table B and/or table C as applicable. Identify each lot in a separate row)

Table B • street addressllot for the premises or street address/lot on plan for the land adjoining or adjacent to the
premises

Street Addresl!
Lot on plan
description

Local government area
Unit Street Street name and official Post

Lot No.
Plan type (e.g. Logan,Cairns)

No. No. suburb/locality name code and plan no.

t - 1 MILMAN DRIVE, CRAiGLlE 4877 120 SP192596 CAIRNS

~ Street address /Iot on pian

o Street address /Iot on plan for the land adjoining or adjacent to the premises (appropriate for development in
water e.g. jetty, pontoon) .

Table C • premises coordinates (appropriate for development in remote areas, over part of a lot or in water e.g.
channel dredging in Moreton Bay)

Coordinates (note: place each set of
coordinates in a separate row) Zone

Datum
Local government

Easting Latitude Longitude
reference area (If applicable)

Northing

o GDA94

1
DWGS84

t - o other

5. Total area of the premises on which the development is proposed (indicate hectares or m2
)

2.84 Ha

6. Current use/s of the premises (e.g. vacant land, house, apartment building, cane farm, etc.)

tIJJVACANT LAND

7. Provide a brief description of the proposal (e.g. six unit apartment building, 30 lot residential subdivision etc.)

STAGES 3 & 4 PORT PACIFIC ESTATE RESIDENTIAL SUBDIVISION (30 LOTS)

------- -- ---_ ..._-

Application Details ~ IDAS form 1
Version 1.0 18 December 2009



8. Is owner's consent required for this application? (refer to notes at the end of this form for more information)

o No

I:><J Yes - complete either tabie D, table E or table F as applicable

Table D (note: do not complete this table if lodging the application on-line using Smart eDA)

Name of ownerls of the land

I/We, the above-mentioned ownerls of the land, consent to the making of this application.

Signature of ownerls of the land

Date

Table E

Name of ownerls of the land PORT PACIFIC ESTATES PTY LTD

I:><J The owner's written consent is attached or will be provided separately to the assessment manager

Table F

Name of ownerls of the land

o By making this application, I, the applicant, declare that the owner has given written consent to the making of
the application.

9. Does thfilapplication involve a state resource? (e.g. the applicalion involves state land, or taking quarry
materials. Refer to the notes at the end of this form for more information)

ONo I:><J Yes - complete table G

10. Identify if any of the following apply to the premises (tick applicable box/es)

I:><J adjacent to a water body, watercourse or aquifer (e.g creek, river, lake, canal) - complete table H

o on strategic port land under the Transport Infrastructure Act 1994 - complete table I

I:><J in a tidal water area - complete table J

11. Are there any existing easements on the premises? (e.g. for vehicular access, electricity, overland flow,
water, etc.)

ONo I:><J Yes - ensure the type, location and dimension of each easement is included in the plans submitted

12. Does the proposal include new building work or operational work on the premis!,s? (including any
services)

ONo I:><J Yes - ensure the nature, location and dimensions of proposed works are included in plans submitted

Applicatic.'Jri

Version 1.0 18 December 2009
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13. Is the payment of a portable long service leave levy applicable to this application? (refer to the notes at the

end of this form for more information)

D No - Go to question 15 IZI Yes

14. Has the portable long service leave levy been paid? (refer to notes at the end of this form for more
information)

IZI No

DYes -
complete table K and submit with this application the yellow local governmentl private certifier's copy of

the receipted QLeave Form

15. Has the local government agreed to apply a superseded planning scheme to this application under
section 96 of the Sustainable Planning Act 2009?

IZI No

DYes - provide details below

16. List below all of the forms and supporting information that accompany this application (includealllDAS
forms, checklists, mandatory supporting information etc. that will be submitted as part of this application. Note: this
question does not apply for applications made online using Smart eDA)

Description of attachment or title of attachment
Method of lodgement to

assessment manager

+ - 1 OPERATIONAL WORKS; IDAS CHECKLIST 4 over the counter

+ 2
BUILDING OR OPERATIONAL WORK ASSESSABLE AGAINST A

over the counter- PLANNING SCHEME - IDAS FORM 6

+ 3
TIDAL WORKS AND COASTAL MANAGEMENT DISTRICTS -IDAS

over the counter- FORM 23

+ 4
DESIGN REPORT TO ACCOMPANY OPERATIONAL WORKS

over the counter- APPLICATION

+ - 5 CIVIL ENGINEERING DRAWINGS NO. Q074061-003 C01 TO C23 over the counter

117. Applicant's declaration

M By making this application, I declare that all information in this application is true and correct (note: it is
161 unlawful to provide false or misleading information).

Application Details - WAS form 1
Versiol11.0 18 December 2009



Notes for completing this form

Question 8:

• Section 263 of the Sustainable Planning Act 2009 sets out when the consent of the owner of the land is required
for an application. Section 260(1 lie) of the Sustainable Planning Act 2009 provides that if the owner's consent is
required under section 263, then an application must contain, or be accompanied by, the written consent of the
owner, or include a declaration by the applicant that the owner has given written consent to the making of the
application.

• Owner's consent is not required for a mobile and temporary ERA.

Question 9:

• Section 264 of the Sustainable Planning Act 2009 provides that if a development involves a state resource, a
regulation may require the application to be supported by certain evidence prescribed under the regulation.
Schedule 14 of the Sustainable Planning Regulation 2009 prescribes the state resources for which evidence is
required to be given, and the evidence required, to support the application.

Question 13:

• The Building and Construction Industry (Portable Long Service Leave) Act 1991 prescribes when the portable
long service leave levy is payable.

• The portable long service leave levy amount and other prescribed percentages and rates for calculating the levy
are prescribed in the Building and Construction Industry (Portable Long Service Leave) Regulation 2002.

Question 14:

• The portable long service leave levy need not be paid when the application is made, but the Building and
Construction Industry (Portable Long Service Leave) Act 1991 requires the levy to be paid before a development
permit is issued.

• Building and Construction Industry Notification and Payment Forms are available from any Queensland post
office or agency, on request from QLeave, or can be completed on the QLeave website at
W\M\A1 nlj:l.~\/,::lo nlrl nn\l ~Il ~nr fllrlhj:lr infnrm~tinn l"'nnt:::lt"'t 01 j:Io~'/!=I nn 1 A.()n RO.1; .d.A.1 nr \Af\/lI\A/ nl,::lo~\Jp. nlrl nn\1 ::u I

Privacy -the information collected in this form will be used by the Department of Infrastructure and Planning (DIP) in
accordance with the processing and assessment of your application. Your personal details will not be disclosed for a
purpose outside of the IDAS process, except where required by legislation (including the Right to Information Act
2009) or as required by Parliament. This information may be stored in a departmental database. The information

collected will be retained as required by the Public Records Act 2002.

OFFICE USE ONLY

Date received I~~~~~~~~~I Reference numbers I~~~~~~~~~~~~~~~~~--,
NOTIFICATION OF ENGAGEMENT OF A PRIVATE CERTIFIER

To: I ICouncil. I have been engaged as the private certifier for the
. building work referred to in this application.

--------------
Date of

Name
BSA Certification Building

engagement license number c1assificationls

QLEAVE NOTIFICATION AND PAYMENT (for completion by assessment manager or private certifier if applicable)

Date receipted

Description of the work
QLeave Project Amount

Date paid
form sighted by Name of officer who

Number paid ($) assessment sighted the form
manager

Version 1.018 December 2009



[lJ[]

[il]L ----'L- ---i _

The Sustainable Planning Act 2009 (SPA) is administered by the Department of Infrastructure and Planning. This
form and all other required application materials should be sent to your assessment manager and any referral
agencies.

- -- ----- -- ---- ----------- - ------

Application Details· IDAS form 1
Versionl.0 18 December 2009



Building or operational work assessable
against a planning scheme m IDAS form 6
(Sustainable Planning Act 2009 version 1.0 effective 18 December 2009)

This form must be completed for development applications for building works or operational work assessable against
a planning scheme.

You MUST complete ALL questions unless the form indicates otherwise. Incomplete forms or forms without all
necessary information and documentation will result in your application not being a properly made application.

For all development applications, you must:

• complete Applicant details - IDAS form 1

• complete any other forms reievant to your application

• provide any mandatory supporting information identified on the forms as being required to accompany your
application.

All terms used on this form have the meaning given in the Sustainable Planning Act 2009 or the Sustainable Planning
Regulation 2009.

This form can also be used for development on strategic portland under the Transport Infrastructure Act 1994.

1. What is the nature of the work that requires assessment against a planning scheme? (tick applicable box/es)

o building work - complete table A

Table B

1:><:1 operational work - complete table B

What is the nature of the operational work made assessable in the planning scheme? (tick applicable box/es)

1:><:1 road works 1:><:1 stormwater

1:><:1 drainage Works 1:><:1 earthworks

1:><:1 landscaping 1:><:1 signage

o other - please specify below

1:><:1 water infrastructure

1:><:1 sewerage infrastructure

1:><:1 clearing vegetation under the planning scheme

What type of approval is being sought? (if you have indicated multipie works in the above question, please
use an attachment to this form to detail each approval request)

1:><:1 deveiopment permit o preliminary approval o both - specify below

Is the operational work necessary to facilitate the creation of new lots? (e.g. subdivision)

ONo

30 LOTS

1:><:1 Yes - specify the number of lots being created

I
Are there any current approvals associated with this application? (e.g. material change of use)

ONo 1:><:1 Yes - provide details below



[][][]

List of approval reference!s Date approved Date approval lapses

+ I - 11
MATERIAL CHANGE OF USE AND

25 NOVEMBER 2004RECONFIGURATION OF A LOT
DEVELOPMENT PERMITS TO CREATE 118
RESIDENTIAL ALLOTMENTS (APPLICATION
CA55)

GENERATE ANOTHER TABLE B

2. What is the dollar value ofthe proposed building work? (Inc GST, materials and labour) $ 2,291 ,769

Building and operational wor', assessable against a planning scheme - IDAS form 6
Version 1.0 18 December 2009



3. Confirm the following mandatory supporting information accompanies this application

Confirmation
Method of lodgement

of lodgement
All applications for operational works

site plans drawn to scale which show the following:

• the location and site area of the land to which the application relates

(relevant land)

• the north point

• the boundaries of the relevant land

• the allotment layout showing existing lots, any proposed lots (including IZI confirmed over the counter
the dimensions of those lots), existing or proposed road reserves,
building envelopes and existing or proposed open space (note:

numbering is required for all lots)

• any existing or proposed easements on the relevant land and their

function

• any access limitation strips

a statement about how the proposed development addresses the local
government's planning schemes and any other planning documents IZI confirmed over the counter
relevant to the application

Applications for operational works involving earthworks (filling and excavating)

drawings showing:

• existing and proposed contours

• areas to be cut and filled

• the location and level of any permanent survey marks or reference IZI confirmed over the counter
stations used as datum for the works

• the location of any proposed retaining walls on the relevant land and

their height

• the defined flood level (if applicable)

Applications for operational works involving roadworks

drawings showing:

• existing and proposed contours

• the centreline or construction line showing chainages, bearings, offsets
if the construction line is not the centreline of the road and all

intersection points

• information for each curve including tangent point chainages and
offsets, curve radii, arc length, tangent length, superelevation (if

applicable) and curve widening (if applicable)

• kerb lines including kerb radii (where not parallel to centreline) and

tangent point changes (where not parallel to centreline) IZI confirmed over the counter

• edge of pavement where kerb is not constructed

• position and extent of channelisation

• location and details of all traffic signs, guideposts, guardrail and other

street furniture

• pavement markings including details on raised pavement markers

• catchpit, manhole and pipeline locations

• drainage details (if applicable)

• cross road drainage culverts (if applicable)

• concrete footpaths and cycle paths
Bwkiino and oiJuDt!onai work assessaf.J: " i'i{fi3!nS! n anninu 8cherne ~ IDAS form 6

Version 1.0 18 December 2009



Confirmation
of lodgement Method of lodgement

Applications for operational works involving stormwater drainage

drawings showing:

• existing and proposed contours
• drainage locations, diameters and class of pipe, open drains and

easements

• manhole location, chainage and offset or co-ordinates and inlet and
outlet invert levels

• inlet pit locations, chainage and offset or co-ordinates and invert and
, .. '

Applications for operational works involving water reticulation

drawings showing:

• kerb lines or edge of pavement where kerb is not constructed

• location and levels of other utility services where affected by water

reticulation works

• pipe diameter, type of pipe and pipe alignment

• water main alignments

• water supply pump station details (if applicable)

• minor reservoir details (if applicable)

• conduits

• location of valves and fire hydrants

• location of house connections (if applicable)
Applications for operational works involving sewerage reticulation

drawings showing:

• location of all existing and proposed services

• location of all existing and proposed sewer lines and manhole locations

• location of all house connection branches
• kerb lines or edge of pavement where kerb is not constructed

• chainages
• design sewer invert levels

• design top of manhole levels
• type of manhole and manhole cover

• . pipe diameter, type of pipe and pipe alignment
• location of house connections (if applicable)

Applications for operational works involving street lighting

drawings showing:

• location of all light poles and service conduits

• location of all other cross road conduits

• type of wattage and lighting

• any traffic calming devices

• additional plans for roundabouts and major roads (if applicable)

• details of any variations to normal alignment

• detHils of Iiohtino levels

o confirmed

o confirmed

0confirmed

Dconfirmed

over the counter

over the counter

over the counter

Building and operational war/( assessable against El planning scheme - WAS form 6
Version 1.0 18 December 2009



Confirmation
Method of lodgement

of lodgement

Applications for operational works involving public utility services

drawings showing:

• any existing light poles and power poles

• any existing underground services Dconfirmed

• details of proposed services

• alternation to existina services
Applications for operational works involving landscaping works

drawings showing:

• the location of proposed plant species

• a plant schedule indicating common and botanical names, pot sizes

and numbers of plants

• planting bed preparation details including topsoil depth, subgrade 0confirmed over the counter
preparation, mulch type and depth, type of turf, pebble, paving and

garden edge

• the location and type of any existing trees to be retained

• construction details of planter boxes, retaining walls and fences

• the proposed maintenance period

Notes for completing this form:

• This form can also be used for development applications for buiiding works or operational works assessable

against the land use plan for Cairns airport land or Mackay airport land. Whenever a planning scheme is
mentioned, take it to mean the land use plan for the airport land.

Privacy -please refer to your assessment manager for further details on the use of information recorded In
this form.

OFFICE USE ONLY

Date Received 1 _ Reference Numbers 1 _

The Sustainable Planning Act 2009 is administered by the Department of Infrastructure and Planning. This form and
all other required application materials should be sent to your assessment manager and any referral agencies.

USS(;SSf)i;!e aqf.1ins! ;j niannfnq scheme ~ IDAS form 6
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Tidal works and coastal management
districts ~ IDAS form 23
(Sustainable Planning Act 2009 version 1.0 effective 18 December 2009)

This form must be completed for development applications for operational work that is tidal works (other than
prescribed tidal works) or work in a coastal management district.

You MUST complete ALL questions unless the form indicates otherwise. Incomplete forms or forms without all
necessary information and documentation will result in your application not being a properly made application.

For all development applications you must:

• complete Application details - IDAS form 1

• complete any other forms relevant to your application

• provide any mandatory supporting information identified on the forms as being required to accompany your
application.

All terms used on this form have the meaning given in the Sustainable Planning Act 2009 or the Sustainable Planning
Regulation 2009.

1. What is the nature ofthe work proposed by this application? (tick applicable box/es)

tidal work (e.g. artificial waterways to be connected to tidal water, basins, breakwaters, bridges, boat ramps,
IZI decks and boardwalks, docks, dockyards, embankments, groynes, jetties, marinas, pipelines, pontoons,

powerlines, seawalls, slips, small craft facilities, training walls, wharves etc.)

o interfering with quarry material as defined under the Coastal Protection and Management Act 1995 on State
coastal land above high-water mark

o disposing of dredge spoil or other solid waste material in tidal water

o draining or allowing drainage or flow of water or other matter across State coastal land above high water mark

o constructing or installing works in a watercourse that are not assessable under the Sustainable Planning
Regulation 2009, schedule 3, part 1, table 4, item 3 or 4

o reclaiming land under tidal water

o constructing an artificial waterway associated with reconfiguring a lot

o constructing an artificial waterway not associated with reconfiguring a lot on land, other than State coastal land,
above high-water mark if the maximum surface area of water on the waterway is at least 5000m2;

o constructing a bank or bund wall to establish a ponded pasture on land, other than State coastal land above high
water mark

o removing or interfering with coastal dunes on land, other than State coastal land, that is in an erosion prone area
as defined in the Coastal Protection and Management Act 1995 and above high water mark

12. What type of approval is being sought?

IZI development permit

o preliminary approval

o both - provide details below



3. Is the application supported by evidence that the proposed work will not prejudice the access rights of
adjoining property owners?

~ No 0 Yes - provide details below and submit with this application a copy of the evidence

4. Are there other associated/previous approvals for tidal work on the premises?

o No ~ Yes - provide details below

List of approval reference/s Date issued Date approval lapses (if known)

I + I - 11

5. Has the relevant local government given a development approval for any associated use or works, or
provided written comment on the proposal?

o No ~Yes

6. Have you entered into a contract with an engineer/consultant to undertake the work? (non-mandatory)

o No ~ Yes - provide details below

Name of engineer/consultant !Cardno (Qld) Pty Lld - for subdivision design

Postal address Ipo Box 1619 Cairns QLD 4870

================
Contact phone number 1(07) 4051 0288

7. To assist in calculating the appropriate fee for this application, indicate what the work Is for
(non-mandatory, tick applicable box/es)

coastal management processes involving beach nourishment, dune fencing, revegetation of dunal areas with
o endemic native plants, stinger enclosures or a purpose directly related to the provision of a lifesaver or rescue

service by a volunteer community organisation

o a private purpose relating to a residence

~ other - specify below'

Residential subdivision development

8. Does the proposal Involve the construction of a canal or other artificial waterway associated with
reconfiguring a lot? (non-mandatory)

~No o Yes --specify the length (in metres) of frontage of the proposed subdivision to the canal or artificial waterway

9. What is the estimated value of the completed works? (non-mandatory)

('('EiS!:;! mnna(ji?f:ii(:'nf ,id"ic!"
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10. Confirm the following mandatory supporting information accompanies this application

Written description of the proposal including a report that Confirmation of
Method of lodgementaddresses the following lodgement

natural coastal, riverine and estuarine processes ~ confirmed over the counter

natural topography and drainage of coastal land ~ confirmed over the counter

coastal wetlands and other coastal ecological systems ~ confirmed over the counter

places or objects that have cultural heritage, landscape,
historical, anthropological, archaeological or aesthetic

~ confirmed over the counter
significance or value

public access to the foreshore ~ confirmed

Plans certified by a registered professional engineer of
Queensland (RPEQ) (or an interstate or international
equivalent registered with the appropriate professional
body) showing:

the location (real property description and boundaries) and
dimensions of the proposed works In relation to the land

~ confirmed over the counter(including tidal land) that would abut or adjoin the proposed
works

the proposed works in relation to the locations and levels of
lowest astronomical tide, highest astronomical tide, mean high ~ confirmed over the counter
water springs and the coastal management district

the slope angles of the beds and banks of the tidal area and the
finished levels of the proposed works i2<J connrmed over me coumer

Other documents

a copy of the certificate of title for the land (including tidal land)
~ confirmed over the counterthat would abut or adjoin the proposed works

Privacy - please refer to your assessment manager for further details on the use of information recorded in
this form.

OFFICE USE ONLY

Date Received I
L--~~~~~~~

Reference Numbers I
'---------------------'

The Sustainable Planning Act 2009 Is administered by the Department of Infrastructure and Planning. This form and
all other required application materials should be sent to your assessment manager and any referral agencies.

innagc:rnent ci/sIccUs
Version 1,0 18 December 2009



Operational Works ~ IDAS Checklist 4
(Sustainable PlanningAcl 2009, version 1.0, 18 December 2009)

This checklist only applies when the development application seeks approval for operational works.

You should complete all questions unless the checklist indicates otherwise.

All planning and development applications require applicants to complete the following:

• Applicant details --IDAS form 1

• any forms or mandatory supporting information identified as forming part of your application.

If you are unsure of any answers to questions, phone or visit your local government, or go to the Department of
Infrastructure and Planning's website, www.dip.qld.gov.au.

The checklist and relevant sections do not need to be completed for applications relating only to building work
requiring assessment against the Building Act 1975.

Ipart 1 • General questions

1.1 Is the proposed operational work assessable under the planning scheme?

ONo

• You must complete Building and operational work assessable against a planning scheme - IDAS
~Yes form 6

• Continue on to question 1.3

1.3 Is any part of the premises located in part of a future state-controlled road or within 100 metres of a
state-controlled road?

~No • It is recommended that you complete part 2 (starting from question 2.1) of this checklist.

DYes • It is recommended that you compiete part 2 (starting from question 2.2) of this checklist.

1.4 Does State Planning Policy 2/02: Planning and Managing Development Involving Acid Sulfate Soils
apply to the development?

ONo

~Yes • It is recommended that you complete part 3 of this checklist.

1.5 Is there any proposed operational work for filling or excavation?

ONo • It is recommended that you complete part 4 (starting from question 4.5) of this checklist.

~ Yes • It is recommended that you complete part 4 (starting from question 4.1) of this checklist.



1.6 Is any of the proposed operational work listed in schedule 12 of the Sustainable Planning Regulation
2009 and does it exceed the specified threshold?

[g] No

DYes • This application requires assessment by the Department of Transport and Main Roads as a
concurrence agency

Section reference:
• Sustainable Planning Reguiation 2009, schedule 7, table 3, item 14

1.7 Is any of the proposed operational work listed in schedule 13 of the Sustainable Planning Regulation
2009 and does it exceed the specified threshold?

[g] No

DYes • This application requires assessment by the Department of Transport and Main Roads as a
concurrence agency

Section reference:
• Sustainable Planning RegUlation 2009, schedule 7, table 3, item 15

1.8 Is any part of the premises in an interim koala habitat protection area identified under the South East
Queensland Koala state planning regulatory provisions (SEQ Koala SPRP)?

[g] No

DYes • It is recommended that you complete part 5 of this checklist.

1.9 Is any of the proposed operational work associated with reconfiguring a lot and the reconfiguration is
also assessable?

[g] No

DYes • It is recommended that you complete part 6 of this checklist.

1.10 DQes the Vegetation ManagementAct 1999 apply to any of the propQsed operational work for the
clearing of native vegetation?

[g] No

DYes • It is recommended that you complete part 7 of this checklist.

1.11 Is any of the proposed operational work for any thing constructtld Qr installed that allows, under the
Water Act 2000, for taking or interfering with water from a watercourstl, lake or spring (other than
using a water truck to pump water; and other than under the Water Act 2000, section 20(2), (3) or (5),
or from a dam constructed on a waterC<lUrse or lake?

[g] No • It is recommended that you complete part 8 (starting from question 8.8) of this checklist.

DYes • It is recommended that you complete part 8 (starting from question 8.1) of this checklist.

1.12 Is any of the proposed operational work tidal work, other than excluded work defined under the
Sustainable Planning RegUlation 2009?

ONo

[g] Yes • It is recommended that you complete part 9 of this checklist.

n,,, ',n,',nnn! works - iDAS checklist 4
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1.13 Is any of the operational work proposed to be carried out within a coastal management district?

ONo

~Yes • It is recommended that you complete part 10 of this checklist.

1.14 Is any of the proposed operational work for constructing or raising waterway barrier works under the
Fisheries Act 1994?

~No

DYes • It is recommended that you complete part 11 of this checklist.

1.15 Is any of the proposed operational work to be carried out completely or partly within a declared fish
habitat area under the Fisheries Act 1994?

~No

DYes • It is recommended that you complete part 12 of this checklist.

1.16 Is any of the proposed operational work removing, destroying or damaging marine plants under the
Fisheries Act 1994?

~ No

DYes • It is recommended that you complete part 13 of this checklist.

1.17 Is any of the operational work proposed to be carried out in a wild river area declared under the Wild
Rivers Act 2005?

~No

DYes • It is recommended that you complete part 14 of this checklist.

1.18 Is any part of the premises located in part of a future state-controlled road or within 100 metres of a
state-controlled road?

ONo

~Yes • It is recommended that you complete part 15 of this checklist.

Ipart 2 - State-controlled roads

2.1 Is the proposed operational work for filling or excavating listed in the Sustainable Planning
Regulation 2009 schedule 11 and does it exceed the threshold or combined threshold?

ONo • End of part 2 of this checklist.

~ Yes • This application requires assessment by the Department of Transport and Main Roads as a
concurrence agency.

• End of part 2 of this checklist.

Section reference:
• Sustainable Planning Regulation 2009, schedule 7, table 3, items 1(b) and 2

works - IDAS checklist 4
Version 1.0 December 2009



Ipart 3 • Acid sulfate soils

3.1 Is the natural ground level of any point where work is being carried out less than 20 metres
Australian Height Datum (AHD)?

End of part 3 of this checklist.

3.2 Does the proposed operational work involve the following?

excavating more than 1000 cubic metres of soil or sediment at or below five metres
I)<J Yes D No

AHD

using more than 1000 cubic metres or more of material with an average depth of 0.5
I)<J Yes D No

metres on land, soil or sediment at or below five metres AHD

• If yes to any of the above, then this application requires assessment by the Department of Environment and
Resource Management as an advice agency.

Section reference:
• Sustainable Planning Regulation 2009, schedule 7, table 3, item 3
• State planning policy 2/02: planning and managing development involving acid sulfate soils, section 3.6

IPart 4 • Easements and Substations

4.1 Is the filling or excavation associated with reconfiguring a lot?

I· Go to question 4.5

4.5 Is any part of the premises subject to an easement in favour of the holder of Pipeline Licence Number
1 issued und~r the Petroleum Act 1923 for the construction or operation of the Moonie t() Brisbane
strategic pipeline?

IZl No • End of part 4 of this checklist.

DYes • This application requries assessment by the pipeline licence holder as an advice agency.

Section reference:
• Sustainable Planning Regulation 2009, schedule 7, table 3, items 9(a), 9(b) and 17

Ipart 8 • Taking or interfering with water

8.8 Is any of the proposed operational work for any thing constructed or installed that allows, under the
Water Act 2000, for taking or interfering with artesian water (other than using a water truck to pump
water)?

IZlNo

• You must complete Taking artesian or sub-artesian water - IDAS form 12.
DYes • This application requires assessment by the Department of Environment and Resource

Management as a concurrence agency.

works - IDAS checklist 4
Version 1.0 December 2009



8.9 Is any of the proposed operational work for any thing constructed or installed that allows, under the
Water Act 2000, for taking overland flow water (other than using a water truck to pump water)?

IIZJ No
DYes

Go to question 8.12.

8.12 Is any of the proposed operational work for any thing constructed or installed that allows, under the
Water Act 2000, for taking or interfering with subartesian water (other than using a water truck to
pump water)?

Go to question 8.14

8.14 Does any of the proposed operational work for any thing constructed or installed that allows, under
the Water Act 2000, for interfering with overland flow water (other than using a water truck to pump
water)?

Go to question 8.19

8.19 Is the proposed operational work for the following?

for the construction of a referabie dam as defined under the Water Supply (Safety
DYes 12$1 No

and Reliability) Act 2008

to increase the storage capacity of a referable dam by more than 10 per cent DYes 12$1 No

• If yes to any of the above you must complete Referable dam - IDAS form 16.
• This application requires assessment by the Department of Environment and Resource Management

(DERM). If DERM is not the assessment manager for the application, the role of the agency will be as a
concurrence agency and you must give DERM a copy of the application

Section reference:
• Sustainable Planning Regulation 2009, schedule 3, part 1, table 4, items 3 and 4
• Sustainable Planning Regulation 2009, schedule 5, part 1, table 4, items 3 and 4
• Sustainable Planning Regulation 2009, schedule 7, table 2, items 9,10 and 11
• Water Act 2000, section 966A and 9668 (note: no current wild river declaration identifies taking or interfering

with subartesian water as assessable)
• Wild Rivers Act 2005, section 43A
• Wild Rivers Code (note: this code does not currently contain applicable provision for taking or interfering with

artesian water)
• Relevant wild river declarations

Ipart 9 - Tidal work

9.1 Is any of the proposed tidal work prescribed tidal work?

Go to question 9.10

ODD!i} 'nna! • IDAS checklist 4
Version 1.0 December 2009



Go to question 9.6I·

Is any of the proposed prescribed tidal work to be carried out in a wild river area declared under the
Wild Rivers Act 2005?

OYes
I~NO

Is the work proposed in a canal?

Go to question 9.5I·OYes
I~NO

9.4 Is any of the proposed tidal work for a marina with more than 6 vessel berths?

• In addition to this checklist, you must also complete Prescribed tidal work - IDAS form 28.
• This application requires assessment by the Department of Environment and Resource

~ No
Management (DERM). If DERM is not the assessment manager for the application, the role of
the agency will be as a concurrence agency and you must give DERM a copy of the application.

• This application requires assessment by the Department of Transport and Main Roads as
concurrence agency.

• In addition to this checklist, you must also complete Prescribed tidal work - IDAS form 28.

• This application requires assessment by the Department of Environment and Resource
Management (DERM). If DERM is not the assessment manager for the application, the role of

0 Yes the agency will be as a concurrence agency and you must give DERM a copy of the application.

• This application requires assessment by the Department of Transport and Main Roads as
concurrence agency.

• This application requires assessment by the Department of Community Safety as advice agency.

9.14 Is any of the proposed tidal work to be carried out in one or more of the following tidal areas?

one only local government tidal area ~ Yes 0 No

starting in one local government tidal area and extending into another local
0 Yes ~ No

government tidal area (but in no strategic port tidal area)

in two or more local government tidal areas but not starting in either local
0 Yes ~ No

government tidal area

one only strategic port tidal area 0 Yes ~ No

a tidal area that is not a strategic port tidal area or a local governrnent tidal area 0 Yes ~ No

• The answers you provide above may affect who the Assessment Manager is for the application.

Section reference:
• Sustainable Planning Regulation 2009, schedule 5, part 3, table 4, items 6 and 7
• Sustainable Planning Regulation 2009, schedule 7, table 2, items 13, 15 and 18
• Coastal Protection Management Act 1995. section 104A

()ner )[Iona' - IDAS checklist 4
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. Ipart 10 - Coastal management

10.1 Is the proposed operational work for the following?

interfering with quarry material on state coastal land above high-water mark DYes I25J No

disposing of dredge spoil or other solid waste material in tidal water DYes I25J No

draining or allowing drainage or flow water or other matter across state costal land
DYes I25J No

above high-water mark

constructing or installing works in a watercourse where the works are not assessable
DYes I25J No

under Sustainable Planning Act 2009, schedule 3, part 1, table 4, items 3 or 4

reclaiming land under tidal water DYes I25J No

constructing an artificial waterway, other than a canal, associated with reconfiguring
DYes I25J No

a lot

constructing an artificial waterway that is a canal, associated with reconfiguring a lot DYes I25J No

constructing an artificial waterway not associated with reconfiguring a lot on land,
other than state coastal land, above high-water if the maximum surface area of water DYes I25J No
on the waterway is at least 5000 square metres

constructing a bank or bund wall to establish a ponded pasture on land, other than
DYes I25J No

state coastal land, above high-water mark

removing or interfering with coastal dunes on land, other than state coastal land, that
DYes I25J No

is in an erosion prone area and above high-water mark

• If you answered no to all of the above, then end of part 10 of this checklist.

Section reference:
• Sustainable Planning Regulation 2009, schedule 3, part 1, table 4, item 5
• Sustainable Planning Regulation 2009, schedule 5, part 1, table 4, items 5 and 6
• Sustainable Planning Regulation 2009, schedule 7, table 2, items 13 and 15
• Coastal Protection Management Act 1995, section 104A

Ipart 15 - State-controlled roads

15.1 Is the proposed use associated with a material change of use under a planning scheme Or
reconfiguring a lot that increases the total number of lots or the total number of lots adjacent to
state-controlled roads?

IDNO
DYes I· End of checklist.

Section reference:
Sustainable Planning Regulation 2009, schedule 7, table 2, item 3

- IDAS checklist 4
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Notes for completing this form:
• Applicant details - IDAS form 1 and Development application assessment - IDAS checklist 1 must be

completed for all development applications to be considered.
• The Sustainable Planning Act 2009 is administered by the Department of Infrastructure and Planning.

Privacy - please refer to the assessment manager for further details on the use of information recorded in
this form.

Disclaimer:
While the Department of Infrastructure and Planning (DIP) believes that the information contained on this form and
provided as part of this process will be of assistance to you, it is provided on the basis that you will not rely on the
information without first making your own enquiries regarding the interpretation and application of the applicable
legislation to your circumstances.

To the full extent permitted by law DIP expressly disclaims all liability (including but not limited to liability for
negligence) for errors or omissions of any kind or for any loss (including direct and indirect losses), damage or other
consequence which may arise from your reliance on this process and the information contained on this form.

- IDAS checklist 4
Version 1.0 December 2009



Our Ret 0074061-003: BNC : TH

Contact Bevan Clayton

29 November 2012

The Chief Executive Officer
Cairns Regional Council
PO Box 359
CAIRNS QLD 4870

Dear Sir

<...r') Cardno
Shaping the Futnre

Cardno (Old) Ply Lld
ABN 57 051 074992

280 Sheridan Street
Cairns North OLD 4870
Australia

P.O. Box 1619
Cairns OLD 4870
Australia

PROPOSED URBAN RESIDENTIAL SUBDIVISION OF LOT 120 ON
SP192596, DOWNING STREET, CAPTAIN COOK HIGHWAY, CRAIGLlE 
STAGES 3 & 4 : DEVELOPMENT APPLICATION FOR OPERATIONAL
WORKS

Phone: 61 74051 0288
Fax: 61740510133

www.cardno.com.au

This letter forms part of a Development Application for an Operational Works Permit for Stages 3 and 4
of the urban residential subdivision of Lot 120 on SP192596, Downing Street, Captain Cook Highway,
Craiglie - Stages 3 and 4.

The estate has been the subject of various development applications stemming from the original
Council approval by the former Douglas Shire Council on 25 November 2004 (CA55).

Stage 1 has already been developed and titles issued.

Stage 2 has also been developed but titles not isued owing to Cairns Regional Council requiring
additional flood investigation works to be carried out. This work is currently proceeding.

Stage 5 was submitted for operational works approval in November 2008. Council subsequently issued
a request for further information in their letter dated 30 July 2009. No further actions have ensued to
date.

This application is for Stages 3 and 4 being the final stage of the estate development subject to the
above.

The following documentation is also included in the Development Appplication and accompanies this
letter:

• Operational Works Receipting Checklist

• IDAS Form 1: Application Details

• IDAS Checklist 4: Operational Works

• IDAS Form 6: Building or Operational Work Assessable Against a Planning Scheme

• IDAS Form 23 : Tidal Works and Coastal Management Districts

Australia • Belgium • Canada • Ecuador. Indonesia. Kenya. New Zealand. Papua New Guinea
Peru • United Kingdom • United Arab Emirates • United States • Operations in 70 countries

Quality
ISO 9001
.=~



0074061-003
29 November 2012

• Operational Works Statement of Compliance

Cardno
Shaping the Future

• Company owner's consent to the making of an IDAS development application

• Design Report in Support of Development Application for Operational Works (Bound & CD)

• Operational Works Design Drawings and Transmittal (1 X A3 set; 1 x electronic copy on CD)

• A cheque of amount $16,107.00 for the prescribed Operational Works Application fee.

Yours faithfully

BevanJ2)8ylon
Princwal
for Cardno

cc: Mr Ray Burton, Port Pacific Estates Pty Lld

H:\2007\074061-003IAdminI291112 Covering letter for operational works submissilln.doc



PORT PACIFIC ESTATE
STAGES 3&4 CIVIL SUBDIVISION WORKS
OPERATIONAL WORKS RECEIPTING CHECKLIST

<.f) Cardno

FRQROC DEVELOPMENT MANUAL

CAIRNS REGIONAL COUNCIL

OPERATION WORKS RECEIPTING CHECKLIST

NAME OF DEVELOPMENT:

LOCATION OF
DEVELOPMENT:

PLANNING PERMIT NOI

COUNCIL FILE NO:

Port Pacific Estate: Stages 3&4

Lot 120 on SP192596, Downing Street I Captain Cook Highway,
Craiglie

Application No. CA55

DESIGN SUBMISSION CHECK COMMENT

1. Completed 'Statement of Compliance' form.
(FNQROC - AP1 - Appendix A)

YES

2. IDAS Forms 1 , Checklist 4, 6 and 23)
YES

3. Payment of Engineering Application Fees
(Copy of receipt to be attached) (Available from
www.cairns.qld.qov.au) YES

4. Copy of Decision Notice for Development
Application Conditions, inc. explanation of how
each condition is to be addressed (Statement of
Compliance)

YES

5. Engineering Design draWings -
Complete sets (1 x A1 set, 2 x A3 sets and
1 x electronic copy on compact disc in 'PDF'
format)

YES

6. One copy of Design and Standard
CD provided in addition to bound hard
copy in design report

Specifications (Unbound Copy Preferable)
YES

7. Written consent from adjoining property
Easement agreement between Port Pacific
and Coral Gardens

owners authorising any works on their property
YES

8. Water reticulation network in electronic format
Water reticulation design shown on design
drawings

(Engineer to confirm system requirements and
compatibility with Cairns Water)

NO

9. Landscape drawings -
Complete set (1 x A1 set, 2 x A3 sets and
1 x electronic copy on compact disc in 'PDF'

format). These must be accompanied by
elements of the stormwater & street Itg. layout
design, to avoid conflicts.

YES

PORT PACIFIC ESTATES PTY LTD Version 1
Commercial in Confidence

November 2012

H:\2007\074061-o03\Admin\OperaUon Works Receipling Checklisl.doc



PORT PACIFIC ESTATE
STAGES 3&4 CIVIL SUBDIVISION WORKS
OPERATIONAL WORKS RECEIPTING CHECKLIST

CJ~Cardno

DESIGN SUBMISSION CHECK COMMENT

10. Overall network drawings (for staged
develoDmentl for:

• Water YES

• Stormwater YES

• Sewer YES

• Pathways and roads YES

Street Lighting
ELECTRICAL DESIGN TO BE• NO FORWARDED TO CRC

Electrical
ELECTRICAL DESIGN TO BE

• NO FORWARDED TO CRC

• Gas N/A

• Public Transport N/A

• Park Reserves N/A

• Drainage Reserves N/A

11 . Pavement design criteria
YES

12. Geotechnical reports for proposed
ACID SULFATE INVESTIGATION
REPORT BY GOLDER ASSOCIATES

earthworks
YES

13. Structural and geotechnical certificates for
retaining walls etc.

N/A

14. Water supply/sewerage pump station design
parameters

YES

15. Stormwater drainage calculations
YES

16. Erosion and Sediment Control Strategy
(ESCS)

YES

17. Declared Pest Management Plan (if
applicable)

N/A

18. The approval of any other Authorities & Concurrence agencies: Department of

concurrence agencies likely to be affected by Environment and Heritage Protection, Main

the works. Roads
NO

19. Contact details of the Consulting Engineer who is submitting the Application:

NAME OF COMPANY:

NAME OF ENGINEER:

EMAIL ADDRESS:

CARDNO CCS PTY LTD

BEVAN CLAYTON

bevan.clayton@cardno.com.au

PHONE NO (07) 40 510 288

20. Date of submission of application

DATE: 30 NOV 2012

(For further information on all of the above refer to the FNQROC Development Manual Section
AP1)

PORT PACIFIC ESTATES PTY LTD

H:\2007\074061-D03\Admin\Operalion Works Recelpl1ng Checklist.doe

Version 1
Commercial in Confidence

November 2012



PORT PACIFIC ESTATE
STAGE 3 CIIVIL SUBDIVISION WORKS
DESIGN REPORT 'J~Cardno

FRQROC DEVELOPMENT MANUAL

CAIRNS REGIONAL COUNCIL

STATEMENT OF COMPLIANCE OPERATIONAL WORKS DESIGN

This form duly completed and signed by an authorised agent of the Designer shall be submitted with
the Operational Works Application for Council Approval.

NAME OF DEVELOPMENT:

LOCATION OF
DEVELOPMENT:

APPLICANT:

DESIGNER:

Port Pacific Estate: Stage 3

Lot 120 on SP192596, Downing St / Captain Cook Highway, Craiglie

Port Pacific Estates Pty Lld

Cardno CCS Pty Lld

It is hereby certified that the Calculations, Drawings, Specifications and related documents submitted
herewith have been prepared, checked and amended in accordance with the requirements of the
FNQROC Development Manual and that the completed works comply with the requirements therein,
except as noted below.

Compliance with the requirements of the Non-Compliance refer to non-compliance
Operational Works Guidelines report/drawing number

Plan Presentation Complies

Geotechnical requirements Complies

Geometric Road Design Complies

Pavements Complies

Structures / Bridges Not Applicable

Subsurface Drainage Complies

Stormwater Drainage Complies, subject to minor flows into stage 1
allotments being acceptable. Refer design report.

Site Re-grading Complies, subject to minor areas of the rear of
stage 3 lots draining into the rear of stage 1 lots.
Refer design report.

Erosion Control and Stormwater Management Complies

Pest Plant Management Not applicable to this Development Application for
an Operational Works Permit

Cycleway / Pathways Complies, excluding boardwalk link required which
requires further discussion with Council on
alignment and function.

Landscaping Complies

Water Reticulation Complies

Port Pacific Estates Pty ltd Version 1
H:\20D7\074061..Q03\Admin\Oesign Report\Statement of Compliance Operational Works Deslgn.doe

November 2012
Commercial in Confidence



PORT PACIFIC ESTATE
STAGE 3 CIIVIL SUBDIVISION WORKS
DESIGN REPORT

<.r) Cardno

Sewer Reticulation and pump station Complies with FNQROC but not with DA Condition
15. Rising main is less than FNQROC minimum.

Electrical Reticulation and Street Lighting Electrical design plans to be forwarded to CRC

Public Transport Complies as per agreed road hierarchy. Refer
design report.

Associated documentation I Specification Complies

Priced Schedule of Quantities Complies

Referral Agency Conditions Complies

Other

Conscientiously believing the above statements to be true and correct, signed on behalf of:

DESIGNER:

NAME IN FULL OF
SIGNATORY:

SIGNATURE:

CARDNO CCS PTY LTO

BEVAN NOEL CLAYTON RPEQNO

DATE:

776

29 NOV2012

Port Pacific Estates Pty Ltd Version 1
H:\2007\074061..Q03\Admin\Oesign Report\Statement of Compflance Operational Works Design.doe

November 2012
Commercial in Confidence



[insort name ill full]I, K'A'-j MO N :::::£-, I-->r-J \':::,v «-'"1-0 1')

Director of the below mentioned company and

I, ___~O_~_I_L;~()::f!::f'-_' N t=_C\-~)::,t:>":~~__________ "____________ "" __ [insel! na me in ILIII}

[insert position in fllfl~- i.e, another direclor, or a company secretary. Delete (he above name and company position jf 1701
applicable, i,e. for a proprielalY company that has a sole (IJi-ec{o( VI/ha is also the sole company secretary, only that director
needs to complete the owner's consent]

of " ..E'OIU?8cific.£siates".E't\cLtd___" """"_"_"_"_"_"_"""""_"_""_"_" "__""" " __" _
[insert name ofcornpany]

as owner of premises identified as follows:

Milman Drive, Craiglea, Allotment 120 SP 192596

[insert street address, Jot on plan description, or coordinates arthe prernises the subject of the application]

consent to the making of a development application under the Sustainable Planning Act 2009 by

[insert name of applicant]

on the premises described above for the purposes of

Operational works application for residential development at Port Pacific Estate

[insert delails oflhe proposed cfevo{oprnenl e.g. (noterial change of /lse (or three storey apaJtment building)

.. ._.~ .. . ...._._. . .._..._. . .,_..__..__. ,.__._,,~ [signa tUIB of Directorl

,"oodO"t"~~";~•. d"Y",_f{o'-~~ 20 ''>-

-a~-~~~ . __.._._ __ __ ___.,~_ __[sigl1l::1tt/lB of DIi'c::;cfol!co/11pany secretary]

signed on the " T'-"!rf},!LE':::r1.:i "-""" "-""- day oL"_~~EV"~(3"~__""_""__ 20.l2::-_

Company seal [il used}

The Sustainable PlannlngAcf 2009 is administered by the Department of infrastructure and Pla,mlng, Queensland Government



DEVELOPMENT ASSESSMENT SPA RECEIPT SHEET
Development Application PAYMENT AMOUNT FI.LE NO,

8(10/(-3,Assessment Assigned to: '43/(0,107 00
Date Recd: Officer

SEDAREF NO DM5NO
I--JONcY.........................

~D./I·/2 . Reviewed By
RECEIPT NO.....................

027,3350..........................
LOT: LI20 PARCEL NO ASSESSMENT NO

RP/SP/PLN/BUPc...SP / q26Cjb. 12795 9'-.~q24-q.

, SITE ADDRESS APPLICANT POSTAL DETAILS

2 lV}ilrrcin If R.:rf r:.cc;(ic r:o 60x 16/9
Cro!9fe E.\510ttXS P/L ' COI,'G Q 4<570.
Planning Scheme C/- CordnO Receipt Letter 0
Cairns Plan 2005 .

riCairns Plan 2009 (Q/clj fJlLt uc1 Acknowledgement. Notice

Douglas Planning Scheme 2008 ,/

Douglas Planning Scheme 2005

Planning District / Locality PLANNING AREA
Cairns Beaches
Barron~Smithfield PROPOSAL
Redlynch Valley cp ~r~s- FbI'+QJof!c -

I Freshwater-Stratford-Aeroglen

I CBO North·Caims \51cgC 1.31(( Lf.
Portsmith,-Woree Industrial
Inner Suburbs \....b lOt ~ub;j,.viCSiCf) .
White Rock·Edmonton
Gordonvale~Goldsborough

Bablnda Notes by Manager/Team Leader
Island Districts

Rural Lands
World Heritaae Areas
Settlement Areas North of Daintree

Properly Made Application Yes riNoD
Mossman & Environs
Port Douglas & Environs /.
Coastal Suburbs Type of Development
Villages & Townships (Preliminary Approval or Development Permit)
Rural Areas & Rural Settlements Material Change of Use (PAor OP)

INTERNAL REFERRALS Reconfiguring a Lot (PA or OP)

Water & Waste (incl Plumbing & Trade Waste) V Operational Work (PA or DP) ,
,

./
Development Engineering Buildlng.W9rk Assepsable against the Planning Scheme

Infrastr~cture Management .v Permissible·Change - s369 Change of Development Approval

Building Services Permissible Change - s383 "Change Relevant PeriQd .

EPU Internai comment or ERA's If Permissible Change s378 Change of Conditions

Plarming Strategies Assessment Details
Environmental'Officer (Natural Environment) If Development Applic ,CSuoerseded Planning Schl
Public Health (Restaurant, Short Term Accom

Yes 0 No 0
Sport & Recreation/ Parks & Leisure IMPACT ASSESSMENT CODE ASSESSMENT

Cultural Servi,ces DIVISION

Planning Officer (Op Works Referrals) Division 1 Cr Steve Brain Division 6 Cr Cooper

Depot - Paul Johnson - Martyn St (Op Works) Division 2 Cr John Schilling Division 7 Cr Max O'Halloran
IM Thomas Malpass (Op Works Only- via Division 3 Cr Pyne Div 8 Cr Jesse Richardson
email)

Division 4 Cr Terry James Division 9 Cr Gregory Fennell

#3679946 Division 5 Cr Richie Bates Division 10 Cr Leu v



CAIRNS REGIONAL COUNCIL

DEVELOPMENT ASSESSMENT - RECEIPT SHEET -2012/2013
APPLICATION NO: ;;///c, /1;;: DATE:'c'/;:' l'e RECEIPT NO: ("'7 /' ;Scc;('), /

APPLICANT: (/-:c'/'(>~k' CONTACT NAME:: /',>7,:f (,(//;' (/>::;//1(>/
, ,,"", " /

ADDRESS 0 F APPLICANT: 1,-)-L~'LcL/'--'_';",'CL'-",X_/-"L/'-~""'_/_'L2",'---"c"='/LIL/L1,-V,,-C,-Cc:c,,,,c-"C",",-',,,,C,,,/,_:;!_'_IL;/_:'',-(,.,-'/_''",7i_(_=_' _

pHONE:'_-L/7'/"-'-('-'~''-)'-/_,,-(,-(,,-,,-/,-,~,-(_S;_)~_ EMAIL: --------"'"'7---------

SITE LOCATION: _-",'_;_7~_'LA_';(_'~;;'_>_/_/_';_'/_lj/_/_"_(_~.:_;"'~:_;;:c',_,,,,/,,,c:_"<"""-r_"/"''''_'_'_'_'_''-f'L>_/_j;_'_c'_'_--<C_''':,,-,,_,,,,,,,,1'..,,,7_-0"7"(,-',,,<:-5:-/_":-/_/_
l

LOT & PLAN: ! /;'e, ,5'/) GC''?' (;;c7(.:,

134

314

130

•

•

•

•

•
•
•

Consideration of Alternative Acceptable Measure I Report to Council
Prelodgement Enquiry I Report to Council! Compliance Check for Self Assessable
Develo ment
Application for Material Change of Use and Preliminary Approvals for" Building Work
- Code and Impact.
Extension of Currency Period I Reconsider Lapsed Approval for MateriaJ' Change of
Use
Request for Superseded Scheme application
Si na e under DSC Scheme 0 Works
Application"for Reconflguring a Lot
Extension of Currency Period I Reconsider Lapsed Approval for Reconflgurlng a Lot

314/130

135.

395.

492

Combined application (Split fee: Code: 314 for MCU and Code: 130 for ROL)

Modification or Cancellation of Application or Consent Order

Landscape Plan Assessments

• Vegetation Protection

• Permit to Damage Protected Vegetation

141 Applications for Operational Works/Re'assessment (Excludes Slgnage ~ DSC Scheme)

302 Applications for EngineerIng Work on the Road" Reserve

142 Construction Monitoring Fee, Works/Final Wolks Inspections, Re'inspections

5.13 Bonds for Outstanding Works, Construction Security, Defecls Liability, EPS

138 Endorsement of Survey Plans

491 Extractive Industry Permits! Renewal

355 Tonnage charge

129 Public Notification Signs

125 Sale of Planning Documents (Including Hard Copies of CalrnsPlan I Douglas Shire
Planning Scheme)

419 o COs of CaIrns Pl;;m I Douglas Shire Planning Scheme and superseded schemes

COs - copy of application

• C-Data Manipulation

• CD supplied to cuslomer 0

1752826 Updated 2/7/12

314 Photocopying,

134 "Letter of Enquiry to determine land use history

(Effective 1 July 2012 - 30 June 2013)
, I

CSO NAME /t;;/' d%iC , DATE ,;"C ~/,/; Z
---~~,--,---=,---------------------' ,<
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1 Introduction 
1.1 The Purpose of this Design Report 
This Design Report accompanies a Development Application for Operational Works for Stages3 & 4 of the 
Civil Subdivision Works for the Port Pacific Estate residential development at Craiglie. 

1.2 Location of the Site 
The Port Pacific residential development site is located on Downing Street, Craiglie, north east of the 
Captain Cook Highway in the vicinity of Port Douglas.  The property to be developed is Lot 120 on 
SP192596 of the Parish of Salisbury and the County of Solander.  A locality map is provided on the cover 
sheet to the Operational Works Drawings Noat Appendix B of this report. 

1.3 Previous Stages 
Stages 1 and 2 have already been developed.  Stage 1 has had title plans sealed and most of the lots have 
been sold with many having been built on.  Stage 2 was completed and never had titles sealed owing to 
Council requirements to raise allotment levels to minimise flooding. 

Stage 5 operational works application was made in about November 2008 and council subsequently issued 
a request for information dated 30 July 2009.  No further progress has been made on stage 5. 

1.4 Pre-Submission Discussions or Correspondence with Council 
Pre-submission discussions and correspondence with Cairns Regional Council regarding the Civil 
Subdivision Works for Stages 3 & 4 of the development have taken place. Email correspondence is included 
at Appendix C of this report.  Subsequent to Council’s email dated 14 August 2012 from Walter Moreno-
Weisa, Bevan Clayton from Cardno spoke to Council’s Tim Smith who confirmed approval to discharge 
allotment and road drainage into the new southern drain provided the usual allotment drainage was 
constructed to FNQROC requirements. 

Other discussions with Council have related to road widths and hierarchy as discussed in section 12. 

 

2 Development Approvals 
2.1 Local Authority and Queensland State Government Development Approvals 
The following Local Authority and Queensland State Government Development Approvals have been 
granted: 

> Material Change of Use to override the Planning Scheme under Section 3.1.6 of the Integrated Planning 
Act 1997 – Development Permit. 

> Reconfiguration of a Lot – Development Permit. 

2.2 Development Application Decision Notice 
A copy of Development Application Decision Notice Ref BH:tap Application No. CA55 dated 25 November 
2004 for the Development Approvals listed in Section 2.1 is provided at Appendix A. 
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3 The Proposed Stages 3 & 4 Civil Subdivision Works 
3.1 General 
Stages 3 & 4 of the Port Pacific Estate consist of 30residential lots and one park lot. 

Access to Stages3 & 4 of the subdivision development will be via Milman Drive, which was constructed as 
part of Stages 1 to 2 of the subject development. 

Stages3 & 4 of the subdivision development will be serviced by the continuation of Milman Drive and Wabul 
Street. 

3.2 The Proposed Scope of the Civil Subdivision Works 
The proposed scope of the Civil Subdivision Works for Stages3 & 4 is as follows: 

> Site clearance only to the extent necessary to permit construction of the Civil Subdivision Works. 
> Stripping of topsoil from areas to be excavated or filled. Stockpiling topsoil for reuse. 
> Filling and compaction of earthworks to the required levels. 
> Construction of stormwater drainage pipes, pits, manholes and drains. 
> Construction of water reticulation. 
> Construction of sewer pipes and manholes. 
> Construction of a sewerage pumping station and associated rising main. 
> Installation of Telstra and Ergon Energy conduits and associated works. 
> Modification of existing services including sewer, water and Telstra. 
> Construction of road pavements, bituminous surfacing and concrete kerb and channel. 
> Trimming of final earthworks 
> Grassing and general landscaping. 
> Installation of erosion and sediment control works for the duration of the construction period. 

3.3 Operational Works Drawings 
A set of operational works drawings for the proposed Civil Subdivision Works is provided at Annex B of this 
report. 

3.4 Operational Works Specification 
A copy of the proposed operational works Specification for the subject Stages 3 & 4 Civil Subdivision Works 
is provided at Annex C. 

The Specification is comprised of: 

> A General Specification which addresses general aspects of the works to be undertaken, and 
> A Particular Specification which qualifies the General Specification as appropriate to this particular 

project. 

Additional specification of the works is provided in the form of notes on the operational works drawings. 

3.5 Compliance of Operational Works Design With Conditions of the Decision 
Notice 

A completed Statement of Compliance – Operational Works Design is provided at Annex D. 

3.6 Estimate of Construction Costs for Civil Subdivision Works 
An estimate of the cost of construction of the Stages 3 & 4 Civil Subdivision Works is attached at Appendix 
E. 
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4 Adjoining Properties 
4.1 Works on and Discharges to Adjoining Properties 
Only minor works are proposed to be performed on adjoining properties being drainage works to the new 
southern drain along the southern boundary of the development. 

Stormwater discharge is proposed to the new southern drain along the southern boundary of the 
development in the adjoining property in accordance with the associated drainage easement. 

 

5 Geotechnical Issues 
5.1 Acid Sulfate Soil 
In 2007, Golder Associates were engaged by United Pacific Properties Pty Ltd to conduct an acid sulfate soil 
investigation for Stages 3, 4 and 5 of the Port Pacific residential subdivision.  A geotechnical report titled 
Acid Sulfate Soil Investigation Stages 3 – 5, Lot 120 on SP192596 Craiglie, Queensland, is included at 
Annex F which details the outcomes of the investigation.  

It was ascertained through the investigation and testing that PASS and AASS materials were present below 
05m AHD in the north-east portion of the possible future Stage 5 of the overall estate.  Organic acidity was 
also detected in pockets generally more than 1m below the current ground surface. 

Provided the filling activities across this site are conducted using typical engineered earthworks placement 
and construction methods no displacement of the AASS/PASS materials underlying the site will occur.  The 
excavation for installation of services such as sewer pipeline will be below 0.5m AHD in certain areas and 
have the potential to encounter AASS/PASS material. 

In accordance with Golder Associates’ recommendations in their report, the following will be complied with by 
the Contractor for the Stage 3 and 4 Civil Subdivision Works in order to minimise the impact of any organic 
acidity or PASS/AASS materials onsite: 

> Materials excavated from greater than 1m below the existing ground surface will be treated with lime at a 
rate of 3kg/m3. 

> Dewatering below 0.5m AHD will be avoided.  Where this is not possible, the pH of discharges and water 
entering the excavations will need to be monitored daily.  Where required, buffering will need to be 
implemented prior to discharge to land and/or surface water bodies. 

5.2 Pavement Design 
The following provisional pavement design is nominated for Milman Drive and Wabul Street which service 
the proposed subdivision: 

> 150mm thick Type 2 Subtype 2.3 unbound pavement material, subbase 
> 100mm thick Type 2 Subtype 2.1 unbound pavement material, base 
> Prime and seal with 30mm thick dense graded asphalt 

No geotechnical testing has been performed to ascertain the subgrade CBR likely to be encountered onsite.  
This pavement design is based on a minimum subgrade soaked CBR of 10% when compacted to 95% dry 
density ratio.  The pavement design will be subject to revision on the basis of confirmatory CBR tests of the 
subgrade at the time of construction.  Confirmation of the CBR will be a hold point for the contractor prior to 
commencing any pavement works. 
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6 Flooding & Stormwater Drainage 
6.1 Flooding 
Cardno have undertaken new modelling and preparation of an updated report on flooding in view of last 
year’s changes to the Queensland Coastal Plan and in particular sea level rise for the period up to 2100 and 
to take into account the agreement between Council and Port Pacific to construct a major drain (the 
Southern drain) along the south eastern boundary and in the adjacent Coral Gardens property as well as 
improved drainage to Dulku Close involving construction of a new pipe drain from Dulku Close into the 
southern drain. As timing of construction of the proposed Northern drain which is also part of an agreement 
between Council and Port Pacific is unknown it has not been taken into account to be conservative. 

As the predictions for sea level rise included in the Coastal Plan are greater than the levels used in all 
previous modelling, it was decided that the full effect of the requirements set out in the Coastal Plan be only 
used for the determination of allotment levels to ensure flood free conditions for all known or predicted 
events based on current knowledge. 

In addition the modelling has been used to determine relative water levels for use in the stormwater drainage 
design at the respective discharge points to the south and east. 

The report by Cardno is attached at Appendix G. 

6.2 Stormwater Catchment Plan 
A stormwater catchment plan for the existing catchments is included in the Operational Works Drawing No. 
Q074061-003-C13 at Appendix B. 

6.3 Stormwater Drainage Concept 
The proposed stormwater drainage concept is as follows. 

Overland flows from internal catchment areas within the subdivision development area of stages 3 and 4 will 
be directed to street frontages where necessary and to the southern drain where available and appropriate.  
As a result some lots along the southern drain will have the rear half of their area drain to a standard 
collection drain and pit which will discharge direct to the southern drain.  Street drainage from the end of 
Stage 1 along Milman Drive and Wabul Street will discharge into the southern drain and the eastern part of 
Milman Drive connecting to Jilwal Jilwal Street will drain eastwards to the end of the southern drain. 

As stage 1 has properties which are already established, the filling of stage 3 lots to satisfy the flooding 
immunity levels described above, results in allotment levels at the rear of the stage 3 lots being slightly 
higher than the adjacent stage 1 lots.  In most cases it is less than 300mm and as such it is proposed to 
simply batter the higher level down to the fences of stage 1.  These batters are situated on a drainage 
easement which caters for flood mitigation works in stage 1 and have been specified to be at 1 vertical to 2 
horizontal. 

6.4 Stormwater Drainage Calculations 
Stormwater drainage calculations are presented in the Operational Works Drawing No. Q074061-003-C20 
and C21 at Appendix B.  Given the times of concentration of the subject site (15 minutes) and the larger 
catchment (50 minutes), QUDM indicates that the local 5 year ARI event should be considered with a 1 year 
ARI regional flood.  Also, the regional 5 year ARI event should be considered with the local 1 year ARI event.  
Tail water levels for these events are based on existing climate conditions. From the flood study it is 
determined that the 5 year ARI flood level and the 1 year ARI flood level at the discharge point is RL2.7 and 
RL2.51respectively  However RL 2.75 has been adopted as the minimum tailwater level for design purposes. 
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7 Water & Sewerage Reticulation 
7.1 Water and Sewerage Reticulation Design 
The water and sewerage reticulation for the proposed subdivision has been designed by others in previous 
stages and as part of the master planning for the total development.  The design for water and sewerage 
within the development stage applicable to this Operational Works application (Stages 3 & 4) is in 
accordance with the design parameters specified in the FNQROC Development Manual.  Similar plans were 
lodged for Stage 5 by Cardno in late 2008.  Thus these plans and this report completes the development of 
the estate and as such master plans are not applicable. 

7.2 Water Design 
Whilst the future stage 5 is the subject of an earlier application its future development would impact on water 
pressures throughout the estate.  As such, a Water Network Analysis has been undertaken for stages 3 to 5 
of the development.  Stage 5 may contain up to 21 lots as previously submitted.  A copy of the network 
analysis results is included at Appendix H. 

7.3 Water Demand 
The current FNQROC Development Manual suggests that water demand be assessed on the following 
basis: 

> Average Daily Consumption (ADC): 500 litres per person per day. 
> Average number of equivalent persons (EP) per single family dwelling lots varying according to lot areas 

itemised below. 
- Number of EP for Lot size 1101m2 to 1500m2: 3.4 per lot. 
- Number of EP for Lot size 901m2 to 1100m2: 3.1 per lot. 
- Number of EP for Lot size 401m2 to 900m2: 2.8 per lot. 

> Peak to average demand ratios: 
- Mean Day Maximum Month (MDMM):1.5 x Average Day. 
- Maximum Day: 2.25 x Average Day. 
- Maximum Hour: one twelfth of the Maximum Day demand. 

 

On the above basis the Average Daily Consumption (ADC) of water of the proposed development is 
estimated as follows: 

Stage 3 

17 lots (areas 401m2-900m2) at 2.8 EP per lot 
 at 500 litres per EP per day: 23,800 litres per day 

Stage 4 

12 lots (areas 401m2-900m2) at 2.8 EP per lot 
at 500 litres per EP per day: 16,800 litres per day 

1 lot (areas 901m2-1100m2) at 3.1 EP per lot 
at 500 litres per EP per day: 1,550 litres per day 

Stage 5 

21 lots (areas 401m2-900m2) at 2.8 EP per lot 
at 500 litres per EP per day: 29,400 litres per day 

Summary of estimated total water consumption 

On the basis of the above estimates the total Average Daily Consumption of water of the proposed 
development would be as follows: 
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Table 1 Estimated Total Water Consumption 
Stage of Subdivision Development Equivalent Persons Average Daily Consumption (L) 

Stage 3 47.6 23,800 

Stage 4 36.7 18,350 

Stage 5 58.8 29,400 

TOTAL 143.1 71,550 

The peak demands for water supply for stages3 & 4 of the subdivision are estimated to be as follows: 

Mean Day of the Maximum Month Demand: 63,225 litres per day. 

Maximum Day Demand:  94,837 litres per day. 

Maximum Hour Demand: 7,903 litres (or about 2.2 litres per second). 

The peak demands for water supply for stage 5 of the subdivision are estimated to be as follows: 

Mean Day of the Maximum Month Demand: 44,100 litres per day. 

Maximum Day Demand:  66,150 litres per day. 

Maximum Hour Demand: 5,513 litres (or about 1.53 litres per second). 

The peak demands for water supply for Stages 3 – 5 of the subdivision are estimated to be as follows: 

Mean Day of the Maximum Month Demand: 107,325 litres per day. 

Maximum Day Demand:  160,987 litres per day. 

Maximum Hour Demand: 13,416 litres (or about 3.73 litres per second). 

7.4 Water Reticulation Design Criteria 
Assessment of the requirements for water supply and reticulation for the proposed development was based 
on the following design criteria: 

> Minimum residual water pressure at allotments of 22m at maximum hour demand. 
> Minimum residual hydrant pressure of 12m for a hydrant demand of 15 litres per second at two thirds 

maximum hour demand in the system.  The minimum residual pressure is required at the most 
disadvantaged fire hydrant. 

> Maximum residual water pressure at the building pad (taken as the average allotment level) of 60m. 

7.5 Water Reticulation Analysis 
The water reticulation network was analysed from the intersection of Downing Street and Milman Drive, 
including Stages 1 and 2.  The adopted head at the intersection was based on a hydrant curve extracted 
from Cairns Regional Council’s planning water model for the ultimate peak hour demand case and also 
includes consideration for the future reservoir that will service the area.  Information received from Cairns 
Regional Council on the planning water model hydrant pressures is included at Appendix I. 

The total peak hour demand for Stages 1 – 5 of the subdivision is 8.42 L/s.  Therefore, the total head at the 
intersection under peak hour flow was modelled as 41.6m AHD. 

The total fire fighting flow demand for Stages 1 – 5 of the subdivision is 20.6 L/s.  Therefore, the total head at 
the intersection under fire fighting flow was modelled as 35.0m AHD. 

From the water network analysis, it was determined that a34m length of existing 100 DN water main from 
Milman Drive and Dulku Close intersection to Lot 68 will need to be upgraded to 150 DN water main in order 
to provide adequate pressures to the subdivision stage 5. 
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7.6 Sewerage Generation 
The FNQROC Development Manual requires that the Average Dry Weather Flow (ADWF) of sewage be 
calculated using an allowance of 270 litres per capita per day. 

The FNQROC Development Manual suggests that the general quantities of sewage generation may be 
estimated assuming various numbers of persons per connection for single family dwelling lots of various 
areas as itemised below: 

 Number of EP for Lot size401m2 - 900m2: 2.8 per lot. 
 Number of EP for Lot size 901m2 to 1100m2: 3.1 per lot. 

On the above basis, the ADWF of sewage likely to be generated by the proposed subdivision development is 
estimated as follows: 

Stage 3 

15 lots at 2.8 EP per lot at 270 litres per EP per day: 
 11,340 litres per day 

Stage 4 

12 lots at 2.8 EP per lot at 270 litres per EP per day:  

 9,072 litres per day 

1 lot at 3.1 EP per lot at 270 litres per EP per day  

 837 litres per day 

Stage 5 

21 lots at 2.8 EP per lot at 270 litres per EP per day: 

 15,876 litres per day 

Sum of Average Dry Weather Flow (ADWF): 37,125 litres per day 

Based on a C1 of 6.867 the minimum pump capacity is 2.95 l/s. 

The existing sewerage pipeline in stage 2 directly downstream of the subdivision development receiving the 
pump discharge has been checked and is adequately sized to take the additional sewage generated by the 
proposed subdivision development together with a future stage 5. 

 

7.7 Sewerage Pump Station 
The sewerage pump station which will service Stages3 & 4 of the proposed development was originally 
designed by others and has been reviewed by Cardno. The design for the sewerage pump station is in 
accordance with the design parameters specified in the FNQROC Development Manual. 

The design calculations and operating regime for the sewerage pump station are included at Appendix J. 

A pump has not been specified at this stage subject to discussions with Council. 

An overflow has been detailed to overflow into the end of the southern drain in accordance with details set 
out in FNQROC. 

The rising main has been chosen at 80mm diameter rather than the minimum 100mm specified in FNQROC.  
This is because the minimum velocity in a 100mm main would be too low.  Refer to the calculations in 
Appendix J. 
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8 Landscape Design 
8.1 Landscape Design Drawings 
A landscape design plan for the proposed subdivision is included in the Operational Works Drawing No. 
Q074061-003-C22at Appendix B. 

9 Erosion & Sediment Control Strategy 
9.1 Erosion and Sediment Control Strategy Plan 
An erosion and sediment control strategy plan is included in the operational works drawings at Appendix B. 

It is intended that the future Contractor’s Environmental Management Plan will incorporate the sediment 
control strategy plan and that the erosion and sediment control strategies will be implemented during the 
construction of the Stages 3 & 4 Civil Subdivision Works. 

9.2 Erosion and Sediment Control Strategy During Construction 
The following erosion and sediment control strategy during construction of the Stages3 & 4 Civil Subdivision 
Works is proposed: 

> The areas of the site which are not to be subject to disturbance by excavation, filling or stockpiling of 
excavated material and access requirements are to remain undisturbed. 

> A truck shaker ramp will be provided at the vehicular access or other approved means for preventing soil 
from being deposited on council roads by vehicles leaving the site. 

> Silt fences will be provided at any location at which runoff from disturbed terrain could discharge toward 
the site boundary. 

> Sediment control devices will be installed at stormwater pits. 
> Footpaths will have final trim and kerb line turf strips will be installed as soon as practicable. 

 

10 Traffic Management Plan 
10.1 Access Via Milman Drive 
Traffic movements attributable to the Stages3 & 4 Civil Subdivision Works on external roads will be limited to 
those required for mobilisation and demobilisation of plant, arrival and departure of the contractor’s 
operatives and site visitors, transport of fill material to site and deliveries of other construction materials. 

It is proposed that a single point of access to the site will be provided and that the point of access will be 
from Milman Drive subject to Council’s approval. 

The suggested point of access is at the proposed continuation of Milman Drive at the north of the site, as 
indicated on the drawings. 

10.2 Contractor’s Traffic Management Plan 
The contractor for the Stages 3 & 4 Civil Subdivision Works will be required to provide a detailed traffic 
management plan for Council’s approval prior to commencement of work on site in accordance with the 
requirements of the FNCROC Development Manual. 
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11 Environmental Management Plan 
11.1 Environmental Management Plan 
An Environmental Management Plan for the Civil Subdivision Works is included at Appendix K.  The 
contractor for the Stages3 & 4 Civil Subdivision Works will be required to provide its own detailed 
Construction Environmental Plan for Council’s approval prior to commencement of work on site. 

 

12 Conditions of the Development Application 
All conditions of the DA have been addressed and incorporated into the documentation submitted as part of 
the Operational Works application except for the following; 

The DA requires the link road to the south to accommodate full size buses.  However the road widths 
constructed in the earlier stages of the subdivision do not match these requirements or the latest FNQROC 
requirements.  As such Cardno met with Council officers in early July this year.  Whilst there was no written 
confirmation of the discussions the road hierarchy attached at Appendix L was agreed. 

Boardwalk Link – requires further discussions with Council and possibly other agencies in relation to 
alignment, appearance and function and has not been detailed at this stage. 

Sewer grades – 1:100 sewer grades have not been provided on all sewer pipes as per the DA condition.  
However grades are in accordance with FNQROC and were required in order to maintain suitable sewer 
depths and connect into the pump station. 

 

13 Other Preliminaries 
13.1 Portable Long Service Leave Levy 
Port Pacific Estates Pty Ltd acknowledges that the Portable Long Service Leave Levy must be paid prior to 
issue of a development permit for operational works. 

13.2 Negotiations Entered into with Ergon and Telstra 
Negotiations with Ergon and Telstra have been entered into for the Estate in particular for the earlier stages 
of the Development with provision for subsequent stages including Stages 3 & 4.  Further negotiations and 
formal applications will be required with these authorities to provide final design requirements for Stages 3 & 
4. 
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: :.:..:..::~:~: \ ">::"':: ~; ~\ ::: .:: :.',:~ :f~~?~~~.::':;~:t:;~..:!.::.r: ~:;.:. >.:: «';~:.::: ··.·:··..'~".:·:i·::.:·~·c ..? '.: .. '~: :".' ' ."'. ..:"~.' :',,: :_.' :.;..:;"':'.: '.:.: ::. :"':~':": :'~.':.' :. "
,'.: :.; :.: .::.. ';.: ..:'.. .ca). . rQ:'pr9'1de' a link road·:bet;Weeq·. tI?-e.·s6titl~;.~astern :bourid~·.9f:the· sjte"and':: '.

:: ; :'::':. '" .: ..>.....:. '.i: :--:..:..:: .pqwnirig· ::Sti'~d. ;.gener8.liY jri 'ac9,prdarice "Wlih ··the· ..reqiriiemen~ ::.of ~:e' .. '

<:·.:· ...·.:·... i:· .~< .X:~· .. ~·::,··>:··:: '..;...b~#.¥.~~te~f~~.~~~~.:~~·a.~::t~·~.9.~n:;~tli:··~~ ·1.~.r~~~ t~ ..~·e~·p~9~.~~.d.·~~~ .....':,-.:...... '.'
. ".: .' .. : ':_: . '. .' -. tl!e. ~dY~l1:llng (Gor;l19~.dep~) .s~t~. ," :.... . -:., ". :. :.:- :. .: .' " ..:

.~,' :~:':::'.:' ::~..t. ~ ...' :::' .:'~.;. '. ~ t ..· ...: ":.' .:. ~'~':' i!~r~;~.~'..::I~~;~'i~i·:··.f;i·::;~:~;: jl~': .;oa~~:,'.t?· int.~s~~i. :.~e.··~~~Uih~;~S~~~< ."
:, ,':,,:;::,:, ...". bqi.mda.1:y-ofthe s~t~ i.~..itr:~~:~q~ty:of·pr.<?pos:t'!c1,·LOts 33, ~:4·.3Ad 35·.

' '.~ : "':' ;,." ':':M' '.:. : '.': : :.~ : .~.:.:.\ .. :;.. : ~: .:,,:_.~. . ::. .:. ' ,/. . '.

:.'. ~:~:': <-:':. <..·.::~~:~i~·.~~ppi{ ....:.:':/:.·.···.. ~.;.·.;.:: .....:<i:.« ,.. :.~./"'... '. : ':'. . "..

'." ..:;::; :.' ':.' i··/··j·~~·:re~~~iat~d·.~y.,a~~ ·~u~~·~~· ~iist:·:~e.co~struCtei:1 in a6coidanc~%th the '4~sikn' ,..
.' '.' .' '. . .~ ...',.:. "plati's :~p·pr~ve.d:-~y.:~ouncil ..at9p.eraW;il~tv.y.orks Stage. .",: .

. . . .' . :.: '. . ....... .. : ..:: . :: . :. .... : ..~ .. .~.•. ~. '.' .. .. .. . . ':.' .

',,, <·.:....··.T.~e· ~pp1i.c~t..must.proy.ide"~:~etidilated V{at~ supply to the <Jeve1o.pmf;)p-t. .. . '.. '. ", .
' .

..' '.

',5, :This System· ..inusttnake provi~ion f~r services to the boundaries of all lots.
i~ciuciing:.~~!1 works, enveloper .pipes at cros~ streetsi::Mcesand. valve and

<hydrant m·arkem.· .
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· ::..:. .. '. .·::.b1cfudtiig '-plaID' ·woiks·,·· .e~nveiop'~ .pip~s :aLcrpss ~treet ~erviq'es: ---:rnd·.;;'a·lv~·"an·a

, ">', , •',' ;.'.·:tt:'=~!~!:::Lb~,~qUired;op~~jdea2omm~2e(&wa;~;ci';';~et6 ih~
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,.,. .'.:. ;.:.. :..:.::' :~'. ".8', :~~~ ..~I~.S: :~9: sp.~?!fi~ati?~ ·d.qh~.~n"t.e~~l wa~ei; G~ppJy '*,ust :b~'.~ybmitte(l:~o· :. . ..
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; ':' ..;"" ". '

:.:.....:. ,.'

',,;"
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··;l;.·.··If£r~~:1r,~TIlJl:C~:'i;:: n:n: ~i~~r~r~~u~;l~"·· '..'
:. . l~dt~.~ 'o~·O~'d ·PC?if.~oaa·: .~xi~·tUi.g' press~e ~iJ. this rising main is .40 riie1;i-:~s::. .' . .
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.. . ' : . .',":' .. 'l7:': 'P~or ·to.·the ai:rpr.6V?l~ ·.of the':P;'an :·9{SUrv.~y: the Appii9aPt .must 's't1bmit tQCou.nciV·a .....
'. :: '... :' .: :.... : .. ".' ~.:- ·.copy ~o.f .~. l~tter·--ff.9rt1.:··Eigo·q: jtri~gy ·s~ting. ,that.. sa~siaqtory arnmgmn~'ts' :'ha~t ~

. :,:,"':: .. ' ". >..:' ;:'" -:..~·e~.n·:n:~~~/~~. f~e ~~qy.ls~:~~;:o~: :..>: :; ,. .::': : :.: '.. :.:.: ' :.~ . ': -: ",' .:".:
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. - '.' . :" :. :';.rs.:::,,' ';p.ri~.r.:.t~ th~ apPfPi,r~ 9r~~··:PlanAf ~.~r.v#y; th(Applic.cif1.t..m~s~ .~ub~i~ to' CoUlicil·a::: :.. '.' .:: .
. :. i.: ":'::.: .... . . >: .. :,:.cop.Y of~:re~~ ~o:ql'Tdsti-a'stating:~~ s.aqsfac~C?ry· ~g~~~ ~ve b.e~n.mad~ for.: ; ,' ..>:

.. '..;::,;...•....•.. _-. '..-.:,;_:::~~t~l~~~d_~I~~~~:~+~~a,h~:t;~.·:;:/ •.·_::-_.;:.'·;;/':r:~:<:;'~ •
. ': ';'. ~.: '..: ': :::'..',' :, :" "(b) ", ..:l.o.~<l:~inir.9f.al1.1~ovegrou;n~;.sm~9?lri8.:sta~~n::cubicles· cl~a.r 9(t.ci.~tP~th· mj'd' .~~ :.

,,:;icI;-"-:~ ':;:~l~%anf'~otL~t~:-;j;:;~'~,_,i{'t}'~l~i::: \;;;'!:'i~?;-,:!, !:,:;':;~;,';- ::;{\\;-:;~;:')~,i,i~f;
, ":, ". :.': ~":., .':':.:":" ".:.... ~19·:·:·::. :;T]i6 'applicant muSt ·tranSfer:'the·.:ar6a::iii:.:the··north,:eastefu"coniet: flf 'the·site::·:·shQVv1l· .::. ',: .:.;,,~;,~::. ':..

:." .' '.'~ ••" .'. '.\ :_ : ••.••••• ; :r .' ':'. : ; •••• ' '.' : ••••••••• '.' .:~ •• ' J~ ~ '. 1:-:·:·.:; ;.·:·...•.:..<:...../.:-".,..:.:: ::,~..:-/..:.;.. )JriJpe, ·.pt9p6se'd"plan ':'tq ··puQli·~.9.'0i~is~p. ...iil:p?ft;i~~ satisfa:c1iJ~I!:·9rth~:.~ppli9ant'·s. :.. ::.:·:·;.:t<:'·.>?·.:.

.~S~[;0
. :;.;::::': ".: . .... . 20. ;<:;rhy)ippli~~#.m~~quide~~·:~eJ:O~~.9'0rig :'i'Y,orIa;·~~nJh~·pm:J..(~~(!":. ':.":'. ::<.. ~..:, ·;·.. ·· .. ·:i.'... :':.:.';>:..~': i.

~~;\~~~~ ~
': ::...... ". . : . '..... -.:.A~):.. ,:eroy~s.io.~ of'a '2n:I~tre·,~~~...p~~e~tri.~'Jipf<: ~o.n:t :t~leTr~~~x:n.~ ·t.9:~~ .~~~u~ ..D~~·../:.,···::::·· ..;' .:<....
"""'<' . . .':". -.....:,:"-: :'. ·pr9Pose·d~p.·a:r~I3I.ld:.t:6.:·t.h~<c·6ri:.s1;r:Ude.d :carriagev.,ray. QfM~tt:~: StreeL:~Ti:i'e' iiiii(,.· .. ;' '.. "..

.. '. '. '<'-.:." .;;: :·j.s.' ~9'.1~¥ 6~ :.~ ·~4.~ent:·~4· td·,.a '~~~\iu.~'~~ .s~~~d;·appr6~~(t~y}~9~cii.. ....: .' .
:::.,:.:, ..,,.:: - ".::' ... ': '. ·:~t.'.6pei~tiq~ai. -W9i~~: ..:s:t~g·~:~ ..>·G~~cl~ Wi.lf mak,~)~~y·· ...ap.·p.i~cat1·9~::'::ib.:·:·~~: .....·:'" .:. :

<:.:::~ ._.;'; .....;; :..... -.', ::... : ·,;·Envir9nme~~~1. ·:~iC!t~~.tiQ~':--:'?t-·geo.cy·,,·:an~or ·tp:e. :.pep~rtiil~p;t .\' ot'-':.p~aiY:":· -:--' ...

,., .•..•..,' ..•.....·'·.··:W(:~;Jtr~;:~i"1:~:::J~P1~,~d t~ih:si~l~~ii.;ti;.~~;~.~l{1:: •.......'
:' ... ; '. . :' . '...O'peratidn~LWo.rks··approyaF·i;)li.o*; to:-·C.o~ncir sigOingan9.~~ali~gt:l).e··miiJ;l:··Qf.:,.:

.: ;-..: , .:.:... :.' ':';Sti~ey'" f9f ·S#·ge·::'~ ..of.~e··, ileY.~loprri·e~(o(·ihe-·ftmil stage 6.(.th~ ~e~~lopi1i~~~;' ~ '.
,;'. ": .:' ..' '. ·vi.mche;;ei-:.octriH first~ '. ': ..... .' ..' ' ..:.:. . :--. .... . .... .'-
.. . .- ..' " ' .' .. , :': : '. ';'" . . ' . .':- ". - ". . ~'" .' '. :.'

"..~'. .... .. .E.al~tln~~·~k~ .....:;:.:... :.::-:,... ::' . ...... :.':'.. ' ...... . '. ., .....

;'~:. ': 'Ali'pr6'~~s~d l~ts:~u.St'be·diameci .fr~tn-~e riar b'ounCicitY.·to th~·'fro_nt~g~ oIthe io~
'in a~cordllI1ce 'With the FaiNgrth Queensland'Regional Orgaritsati~n of CoUncils'. . ..:.,.. . . -.. . - .' ..' '.. ':
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, .' ./c; bperat16~~i Works·.Develqpmepfpermit; :... .. " .

. .' .-2i. .:., ;~Jallo'~~nt: .·and: f~otp~tl~:::'i~~~i~:ll;t ~:~~deSi~e·~. inac'~o'fd"~ce ~~tli.e::Fai~o~ ":.:" .
: :' ·:.·.:Queensiand:Regioilal 6rgai1.i.satioi1..6f~6urICits DevelopJii.eiitManual. :<:. :.., :: . »: ':".; .

',' ": ". '.:'" ',. i~~;·.·/.:·:ri~t~l~·.·:;~(~.e·::~ip.:~~.~~··;:·bi~r~d.::~:~cav:~h~~:>';~~'::~~.·:·:re6.~:~~ti~:~: :~~~-(,~t::.····· .
. ':':., .:..:..:·:~~~lu4~d.":#i· a-·pI~·.'~a:. ·s~b1nitt;:tf'·~~ :.~~ ..~~ !:if :lqdgeiiienCo(.the :'npp~~at~on ;{gf'), . .'

..... .......:... Operational' Worh. .qo'tmciHuis ~·.if·p·idereiil?e.·· [or·:alI· ·tops·oi(·~·<,:aVated .ftoiii ·the··. :., "::: .
. '. :'. subject sihprlcido..cO:nstlii~iiQ~ 'c6mmendn'g to: ~i ri:use(l"on tli~ .site· .'. .... '.' .... , ....>'... ':.'
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'... ....• • ··:rm~t:::::~a~age,U:~~:;bei~l~edJn~ctOtd~,~e··~iih' .th~·F:~;rt~ •• ;·'·.·' ",-
'. . .-.:. ..>..: Q~~~ns.land :. :Regi~~~r- 'qrgiuii~a~!o!l'" 'o( .Cq'~:n~iis:- p·ev~l<?px#.~h~ ·:M~ua~..::;' .AIr', ':: .'
.... eaSernents "ariq!C>1: ~es~e5' a,re ..to·':he ·er~Sferr~d .. to 'Council as a:ckainage ·easemen!.(.. ,..> -
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. .

.<.. '. .' ~6: ..:.:;pr~ge (~~lv~~.g·~~d~~~~.tiA~)~: :!9g~t1}~~. :Wi~1·:~9~.t.a1;J,l~.:P9~~~' 9(~s~h~~~¥c::::' ::.: ... >:.... ":: ;.
.' '. .......: .: .. ": .:;: .:. ieqtij:red iD rq.~~qes·.~o: ,bfC;I~{~~~ :f.91lq~g:·~~b.Irii~.~ij.lf'?f..engiI\~~g···dra;mn-g§ .'; ::< .:.:....:"" ..;:

.:.: .~.:' ..::. ,'..::. ;': ;.' :;' .'. ;.;'.:.~;:: :.·r~·~~~~~~.:~t.;?:~~~~?.~ ~t~f{:i;\~t:: ..:;:: .:'; ::~: :;: ';..,: ': .../:~>'. :.... ::?:·:i·:·:;::· :~::·:u~ ..:.)::\·: '~i\::":' :.:.:.~.;'.)~;~.-: ·~~i;·t~..:.;:~·::·::.if!:>~;:·
. .. .:27::<,:-The"caIl(ul;lt.ea. 4~s.rgnJr~quency·:fofaI:l·:stotm 'wat~' d:ni4i~ge $h~lJ.b~·:.det~irilfued ·on·~: ..::..:,·: :..;" .':,..:.~(

. ..'" .. .::"::. ..:.... 'five' (5) year:re'durreric~' ·inte:t.vafiiIcl'aH}eievarlt design':'data ShaH·b~' :su'tIIIrltted ~th": ~ ~.:: .;:':~ .... ,:;.:

. ~~~~:.:~~~~~~~' .~.:
." '. .' ::., ",Y~g~t~.t).q*~.:·exc~ss.::·:~Qidi!i .~~ l$<;l$lip. ·ei~et 'yii~ b~·~~$ar ..tQ..·the. :$ite~':·. Side ..;......: .. ' .. ...

"..•.. '~~:.:~Z:'r:z~Y~~~:~~~:~1:c:~~~~tingUnd:~;d s~j~,i~, . '
. ::'.. 'd~ge': slWLhe 'qEl~i&1eo, f6r"appio.Y~I ·a~. Oper~tiot;iar Wor~s ApP'lic~#qn :st~~.:·#l, ...... ..

" .'. ac,cordatic~:'~':Mth ·the' .~qu:rr~m~ri~"·:·~oJ .tlie·:. Far Norlh:Qu~ensland/.:RegJ.6naf···

':,.; .. Org?,ili~~t~.o:p,." o(~o'~cii$ D~Ye19Pih~f~aririar ·and. coriitrti~te~' at jhe C?st '~llh~ ".: .
:-- .. appli~~t. . :":.:. ". '. ;..

'. .~....'. .
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FACSIMILE

TO: Alistair

OF: The Toma Trust

DATE: 2G1h November, 2004

FAX NO: 4041 2899 PAGES: 28
(Indlllll'ng {hi! paJ}}

DEPT: Building & Town Planning Dept

)
.~.

FROM: Tess Patterson
Administrative Assistant

PlelJI~ ~POrl any trl1fumiuionf(lJ{itf to the rrJ{61JfJ11t dpar1m8"f.

.JJ1essage

Dear Alistair

RE DECISION NOTICE· CA 55 • LOT 2 ON RP734080 • DOWNING STREET & CAPTAIN
COOl< HIGHWAY, CRA1GlIE

Please find following the copy of the decision notice you requested.

Regards,

TeS5 Patterson
Administration Officer
Development Services (Building & Town Planning)

Thir fa"Iimilc if ronjidmtiat ana may be (he sl/bjs," qf legalpn·vileg~. It is intunddftr the named addmm. IjYQU are not the
addnr.ree, a'!J tile of thi!facsimile wbatJoe/l6r or the in}Ormation conTained in it is prohibited. Please let UJ' know immdiate!y
ij'yOIl hl1VI "",ivld thiJ' ''OrJfmUnil'afi4n in mvr.fO that /pe can arrangefor it fo be ~tumcd..

Enquiries to: Tess Patterson. Administration Officer - Development Services
Douglas Shire Council. P 0 Sox 357, Mossman OLD 4873

Phone; (07) 4099 9450 Fax: (07) 4096 2902
Email: douglas@dsc:.qld.gov.au
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PS1.00 PARTICULAR SPECIFICATION NUMBERING SYSTEM 

The Section and Clause numbers in this Particular Specification are cross-
referenced to the corresponding section and clause numbers in the General 
Specification. 

For example, if General Specification Clause GS1.05 refers to the Particular 
Specification the appropriate information should generally be found in Clause 
PS1.05 of the Particular Specification.  It may alternatively be found on the 
Drawings. 

PS1.01 SCOPE OF WORKS 

The works to be executed in accordance with the Contract are construction of the 
Civil Subdivision Works (30 Lots) for Stages 3 & 4 of the Port Pacific Estate 
residential development at Milman Drive, Craiglie, situated at property Lot 120 on 
SP192596. 

The Works include construction of: 

• Earthworks and roadworks 

• stormwater drainage pipes, box culverts, inlet pits, gross pollutant traps, 
subsoil drains, headwalls, rock scour protection and open stormwater drain 

• water reticulation 

• sewer pipes, manholes and house connection branches 
• sewage pump station and appurtenances 

• sewer rising main 

• concrete access crossover and access driveway to pump station 
• footpaths 

• retaining walls 
• grassing, hydromulching and general landscaping 

• Telstra and Ergon conduits, street light footings and associated works 

• modification of existing services including sewer, water and Telstra 

• temporary erosion and sediment control works to be maintained in place for 
the duration of the construction period and the defects liability period 

PS1.02 NATURE OF CONTRACT 

The Contract is a Lump Sum Contract. 

The Contract Sum shall be deemed to include 10% Goods and Services Tax (GST) 

Monies payable to the Contractor under the Contract are not to be subject to rise 
and fall in costs.  

PS1.03 THE SPECIFICATION 

The FNQROC Development Manual shall be deemed to form part of the 
specification for this contract. 

Where the Particular or General Specification requirements do not appear to comply 
with the FNQROC Development Manual Specification the Contractor shall clarify 
requirements with the Superintendent. 
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PS1.06 THE SITE 

The Site to be made available to the Contractor by the Principal for the purposes of 
the Contract shall be such places as are approved by the Principal, the 
Superintendent and Cairns Regional Council. 

Where works are to be performed in private properties title to which are not held by 
the Principal, the boundaries of the parts of those properties to which the Contractor 
shall have access shall be subject to the agreement of the property owner and other 
stakeholders. 

PS1.07 ACCESS TO THE SITE 

Access to the Site shall be by such routes as are approved by the Superintendent 
and Cairns Regional Council. 

Access to the Site shall generally be via Milman Drive. 

PS1.08 PREPARATION OF SITE, SITE WORKS 

The Contractor shall be responsible for all preparation of the Site and all site works 
required for execution of the Contract Works, on the basis of the conditions of the 
Site as existing at the time of acceptance of Tender. 

PS1.13 PROVISIONAL ALLOWANCES, AMOUNTS AND SUMS 

The Contract Sum shall be deemed to include such Provisional Allowances, 
Provisional Amounts etc. as are calculated on the basis of rates against provisional 
quantities for Provisional Items in the Tenderer’s Bill of Quantities accompanying the 
Tender. 

These amounts shall be deducted from payment to the Contractor and expended in 
whole or part only upon the written instructions of the Superintendent. 

PS1.14 CONTINGENCY AMOUNT 

The Contract Sum shall not include an allowance for contingencies. 

PS1.17 CONSTRUCTION SAFETY 

Construction must not commence on any works until the Contractor has received a 
Notice of Appointment of Principal Contractor under the provisions of the Workplace, 
Health and Safety Act and QLeave has been advised of their appointment as the 
Principal Contractor. 

PS1.19 NUISANCE 

All construction equipment used must be muffled as appropriate to prevent 
excessive noise. 

PS1.21 SETTING OUT OF WORKS 

The information which shall be supplied to the Contractor pursuant to  
Clause 28 Sub-Clause 28.1 of the Conditions of Contract and Clause GS1.20 of the 
General Specification shall be as follows: 
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(i) The boundaries of the property to be developed shall be set out with pegs 
at all changes of direction. 

(ii) Sufficient property boundary, road reserve and easement pegs shall be 
provided to allow sewerage, stormwater drains, water reticulation and road 
crossing conduits and their appurtenances to be properly located. 

(iii) Temporary bench marks shall be provided where deemed necessary by the 
Superintendent. 

Datum for levels is AHD. 

The vertical alignment of the sewer rising main shown on the Drawings has been 
designed to achieve the following desirable outcomes: 

• Absolute minimum cover to pipe in the verge 600mm. 

• Maximum trench depth 1500mm. 
• Depth of pipe at air release valves sufficient to accommodate the air release 

valve assembly. 

• Numbers of air/gas release valves and scour valves minimised. 

• Uniform grades between high and low points with no intermediate minor 
peaks so that potential locations of gas pockets are known and with no 
intermediate minor sags so that siltation zones are minimised. 

• Ascending grades not flatter than +0.2%. 

• Descending grades not flatter than -0.4%. 
 

Before commencement of excavation of the pipe trench the Contractor shall verify 
existing ground levels and existing service locations and levels to the extent 
necessary to confirm that the vertical alignment of the pressure main is optimised in 
the context of the desirable outcomes. 

The vertical alignment to which the pressure main is constructed shall be subject to 
the approval of the Superintendent. 

Clearances to existing services shall be subject to the approval of the 
Superintendent and relevant Authorities. 

General arrangements, locations, orientations and top levels etc, of the pump station 
and ancillary works shall be subject to the approval of the Superintendent. 

The Contractor shall employ a Licensed Surveyor to set out all road kerb lines 
horizontally and vertically and shall provide to the Superintendent prior to Practical 
Completion the Certificate of the Licensed Surveyor that those works have been set 
out and constructed in the locations required by the Contract.  Refer also to Clause 
AS CONSTRUCTED DRAWINGS. 

PS1.23 PROGRAM 

The minimum standard of program format shall be bar chart. 

The programs shall include the following events: 

(i) Site setting out and joint inspection. 

(ii) Deliveries of major items of materials to the site. 

(iii) Any construction of works outside the property to be developed. 

(iv) Connection to existing sewerage. 
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(v) Connection of the water main to the existing main. 

(vi) Various other phases of the works. 

The Contractor shall ensure that all works on or adjacent to allotments and real 
property boundaries are completed well in advance of Practical Completion to allow 
the Principal’s Surveyor to peg boundaries for the purposes of final plans and 
easements.  Allow 2 weeks for pegging. 

Two copies of the programs and revisions shall be provided to the Superintendent. 

The Construction program shall be based on the draft program submitted prior to 
acceptance of the Tender.  It shall incorporate any changes from the draft program 
implemented prior to acceptance of the Tender and any further changes required by 
the Principal or the Superintendent. 

In addition to a construction program, the Contractor shall provide a cash flow 
program showing the expected dates and amounts of payment claims. 

If, in the opinion of the Superintendent, the Contractor falls behind the program, the 
Contractor shall take such steps as considered necessary by the Superintendent to 
improve progress.  The Contractor shall submit a revised program in an approved 
form indicating the manner in which the works shall be completed including as 
necessary what additional resources are to be utilised within the specified time.  No 
additional cost shall be incurred by the Principal due to such measures. 

Failure of the Contractor to comply with the requirements of the Superintendent as 
specified above and to improve progress to comply with the current approved 
program shall constitute a default by the Contractor under the terms of the General 
Conditions of Contract.  Neither the submission of, nor the approval of a construction 
program by the Superintendent shall relieve the Contractor of any of its duties or 
responsibilities under this Contract. 

PS1.28 NOTICE OF WORKS 

The items of work Particularly Specified are: 

1. Clearing of vegetation 
2. Work within private properties; 
3. Commencement of work in existing road reserves; 
4. Subgrade preparation; 
5. Construction of sub-base pavement layer; 
6. Construction of base pavement layer; 
7. Prime and asphalt works; 
8. Works affecting existing services or structures including the existing 

sewerage system, existing water mains and existing Telstra reticulation;  
9. Laying and jointing of pipes and culverts; 
10. Excavation for manholes, sewers and the pump station; 
11. Backfilling pipes, conduits and other structures; 
12. Placing concrete including thrust blocks and supports; 
13. Concrete pours for sewage pump station plug and base; 
14. As required by Specification Section CONCRETE Clause GENERAL 

REQUIREMENTS FOR CONCRETE WORKS : INSPECTIONS; 
15. Testing pressure pipework for water reticulation and the sewer pressure 

main; 
16. Testing sewer lines and manholes; 
17. Commissioning and testing of the pump station; 
18. Such other items as are specified by the Superintendent. 
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PS1.31 PROJECT MEETINGS 

Project Meetings shall generally be held on site, at dates and times as determined 
by the Superintendent.  Meetings shall be minuted by the Superintendent. 

PS1.32 CONTRACTOR’S RESPONSIBILITY FOR DESIGN OF THE WORKS 

The Contractor shall be responsible under the Contract for the design and 
performance of the following parts of the Works: 

• Reinforced concrete pipes and box culverts, 

• Concrete mixes, 

• Thrust blocks and anchorages, 

• Retaining walls 

• All measures to prevent flotation; 
• Sewage pump station electrical, control and monitoring works; 

• Sewage pump sets, 

• The sewage pump station Supervisory Control and Data Acquisition 
(SCADA) system, 

• All items selected by the Contractor on the basis of performance 
requirements established by the Specification and Drawings. 

PS1.33 TESTING OF MATERIALS AND WORKMANSHIP 

Testing of materials and worksmanship to be performed by an independent testing 
agency approved by the Superintendent shall be as follows: 

• Testing of compacted earthworks 

• Testing of subgrade, pavement and asphalt layers as specified elsewhere in 
the Contract. 

PS1.35 AS CONSTRUCTED DRAWINGS 

As constructed drawings shall be provided in accordance with the requirements of 
the Cairns Regional Council (refer FNQROC Development Manual). 

Works for which as constructed drawings are required include the following: 

1. Water supply reticulation 
2. Stormwater drainage works 
3. Sewerage works 
4. Allotment finished surface levels 
5. Details of the pump station and ancillary works with all reduced levels 

including operating levels 
6. Telstra service conduits and appurtenances as required by Telstra 
7. Ergon Energy service conduits and appurtenances as required by Ergon 

Energy 
8. Any significant changes from details shown on the Drawings 
9. As required by the Specification Section DOCUMENTATION TO BE 

PROVIDED BY THE CONTRACTOR Clause OPERATING AND 
MAINTENANCE MANUAL 

10. All other works for which as constructed drawings are required by Cairns 
Regional Council. 

As constructed drawings shall be in both hard copy and electronic media form 
suitable for inputting to Cairns Regional Council’s Geographic Information System. 
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PS1.36 SIGNBOARDS 

The Contractor is not required by the Contract to provide a project signboard. 

A project signboard may be supplied and installed by the Principal, who may at his 
discretion require the Contractor to supply and install a project signboard as a 
variation to the scope of works. 

PS1.39 RESPONSIBILITIES AND DUTIES OF CONTRACTOR DURING DEFECTS 
LIABILITY PERIOD 

During the Defects Liability Period in addition to its responsibilities specified in the 
Conditions of Contract and elsewhere in the Specification, the Contractor shall be 
deemed responsible for and at his own cost shall perform to the approval of the 
Superintendent such of the following items of work as are deemed necessary by the 
Superintendent within 14 days or such other time as the Superintendent may deem 
appropriate of being so instructed by the Superintendent: 

[a] be deemed responsible for and repair to the approval of the 
Superintendent, all storm and rain damage including repairing scour 
damage, flushing drains and culverts, drains, pits, valve boxes and the like 
when instructed to do so by the Superintendent 

[b] periodically and when instructed to do so by the Superintendent, broom and 
clean from all pavement surfaces and remove from the Site, all loose 
aggregate, sand, soil and other debris. 

[c] periodically and when instructed to do so by the Superintendent, examine 
the sealed surfaces of roads and correct any softening or bleeding and 
repair any breaks in the surface by thoroughly clearing the affected area 
and treating by approved means. 

[d] where grassing is the responsibility of the Contractor under the Contract, 
supplement grassing treatment and maintain grassing so that at the expiry 
of the Defects Liability Period the degree of grass cover has reached the 
standard specified in the Contract. 

[e] Perform those works stated in the Specification as being required of the 
Contractor after the date of Practical Completion. 

Prior to completion of the Defects Liability Period and before issue of the Final 
Certificate the Contractor shall in addition to its responsibilities specified in the 
Conditions of Contract, in the previous paragraph hereof and elsewhere in the 
Specification perform the following work at his own cost and to the approval of the 
Superintendent: 

1. Clean all channels and open drains of silt, sand and other soil or debris. 

2. Clean all pits, manholes, stormwater drainage pipes and sewers of all sand, 
soil, rocks and other debris by flushing and any other necessary measures. 

3. Free all pipe inlets, outlets and aprons of blockages and other debris. 

4. Broom and clean from all pavement surfaces and remove from the Site all 
loose aggregate, sand, soil and other debris. 

5. Remove by chipping or destroy by poisoning all vegetation growing through 
cracks in the pavement or concrete. 
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6. Make good all settlement of surfaces paved and unpaved to the satisfaction 
of the Superintendent and the Cairns Regional Council. 

7. Ensure that all footpaths and verges are to designed grades and free from 
weeds and slash all grass on footpaths and verges to a length not 
exceeding 80mm. 

8. Replace or repair all fracture or loose concrete. 

9. Free all hydrant and valve boxes and the like of vegetation, soil and other 
debris. 

10. Destroy all noxious weeds and plants existing on the Site. 

11. Perform those works stated in the Specification as being required of the 
Contractor after the date of Practical Completion. 

PS1.43 WORKING HOURS AND WORKING DAYS 

Works may be carried out between the hours of 7.00am and 6.00pm Monday to 
Friday inclusive and 7.00am to 1.00pm on Saturday but excluding public holidays.  
Work outside these hours will be allowed only with the agreement of the 
Superintendent, and the approval of the Principal and Cairns Regional Council.  No 
audible work will be agreed to on Sundays or public holidays. 

PS1.44 QUALITY ASSURANCE 

The applicable Australian Standard shall be AS 9001 in the case of design, 
construction and installation of works for the design of which the Contractor is 
responsible under the Contract; and shall be AS 9001 or AS 9002 for all other works. 

Particular Requirements for Traceability are as follows: 

• Pump/motor assemblies: From works test to certification of insitu testing and 
commissioning. 

• Field tests and tests on field samples and on samples of materials to be 
included in the works:  The location of the test or sample and the extent of 
the works which the test or samples represents. 

• As specified elsewhere in the Specification. 
 

Particular requirements for HOLD POINTS include but are not limited to the 
following: 

• Pumps shall not be despatched from the pump supplier’s works until the 
Superintendent has notified the Contractor of approval of the works test 
certificates; 

• Approval of subgrade CBR test results and proof-roll of subgrade prior to 
placement of pavement material; 

• Proof-roll and approval of test results of sub-base pavement layer prior to 
placement of base pavement layer; 

• Proof-roll and approval of test results of base pavement layer prior to sealing; 

• Approval of steel reinforcing in place prior to concrete pours; 
• As specified elsewhere in the Specification. 

 

The Contractor is required to submit a Quality Plan prior to commencing works 
onsite.  The Quality Plan shall include but not be limited to the following: 
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• Hold Points and Witness Points as required by Cairns Regional Council, in 
accordance with the FNQROC Development Manual, and as required by the 
Superintendent; 

• An Inspection Test Plan for all works under the Contract. 

PS1.55 ENVIRONMENTAL MANAGEMENT PLAN (CONSTRUCTION)  

The Contractor shall prepare and comply with an Environmental Management Plan 
(Construction) (EMP(C)) and an Erosion and Sediment Control Plan (ESCP).  The 
EMP(C) and ESCP shall be subject to the approval of the Superintendent and Cairns 
Regional Council.   

The EMP(C) shall detail the controls to be utilised to ensure that no environmental 
harm or nuisance is caused from the proposed construction works.  In particular, the 
plan should address such issues as dust suppression, vegetation clearing and 
disposal, waste disposal, noise management and stormwater management (to 
minimise discharges of sediment, wastes and other substances). 

The EMP(C) shall include the planned treatment of excavated materials and 
dewatering discharges to comply with Golder Associates’ geotechnical report titled 
Acid Sulfate Soil Investigation Stages 3 – 5, Lot 120 on SP192596 Craiglie, 
Queensland, dated July 2007 (refer Clause PS3.48 TREATMENT OF EXCAVATED 
MATERIAL). 

PS1.57 BUILDING AND CONSTRUCTION INDUSTRY (PORTABLE LONG SERVICE 
LEAVE LEVY) ACT 

The Principal shall pay the Portable Long Service Leave Levy pertaining to the 
works under this Contract. 

PS1.58 PUBLICITY 

The Works under the Contract are a confidential matter between the Principal and 
the Contractor.  The Contractor shall not make any media release or other public 
statement without written approval from the Principal. 

PS1.59 QUEENSLAND BUILDING SERVICES AUTHORITY ACT 

The Principal and Contractor acknowledge the provisions of Section 67K of the 
Queensland Building Services Authority Act which places limits on security amounts 
for contracts subject to the provisions of that Act, but agree that the provisions of the 
General Conditions of Contract and the Annexure thereto will apply for the purposes 
of this Contract. 

PS1.60 TELSTRA AND ERGON ENERGY SERVICES 

The Contractor shall perform such civil works as are deemed to be the responsibility 
of the Principal pursuant to the agreements between the Principal and Telstra and 
between the Principal and Ergon Energy. 

The works performed by the Contractor shall comply with the specifications and 
requirements of Telstra and Ergon Energy. 

The works for Telstra and Ergon Energy shall be valued according to the rates 
established in the Bill of Quantities, or, where no such applicable rates are included 
in the Bill of Quantities, at rates approved or determined by the Superintendent. 
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PS1.61 INSPECTION TEST PLAN  

The Contractor shall prepare and comply with an Inspection Test Plan which shall be 
subject to the approval of the Superintendent and the Cairns Regional Council.  

The Inspection Test Plan shall comply with the requirements as set out in Appendix 
A (Inspection and Tests Requirements) of the FNQROC Development Manual: 
Construction Procedures.   

Engineer’s Certification 

As it is a requirement of the Cairns Regional Council that a suitable Engineer’s 
certificate be provided at the end of the construction and prior to the work being 
accepted on maintenance, it is the Contractor’s responsibility to ensure that all 
required inspections as specified are completed by the Engineer or his 
representative.  Failure to have works inspected may result in works being required 
to be uncovered or removed at the Contractor’s expense in order to allow 
certification to be provided. 

PS3.05 SITE CLEARANCE AND GRUBBING 

The Contractor shall clear the Site only to the extent necessary to perform the 
construction works as shown on the Drawings.   

The Contractor shall identify and adequately fence off vegetation to be retained for 
protection purposes prior to commencement of work on site. 

PS3.44 HYDROMULCHING 

Hydromulching shall be applied to all batters steeper than 1 vertical to 4 horizontal. 

PS3.45 CERTIFICATION OF EARTHWORKS BY APPROVED GEOTECHNICAL 
CERTIFYING AGENCY 

Geotechnical certification of Level 1 testing in accordance with AS3798 is required 
for this site. 

PS3.46 TREATMENT OF EXCAVATED MATERIAL 

Management and treatment of acid sulphate soils shall be undertaken in accordance 
with Golder Associates’ geotechnical report titled Acid Sulfate Soil Investigation 
Stages 3 – 5, Lot 120 on SP192596 Craiglie, Queensland, dated July 2007. 

Golder Associates’ documented recommended strategies shall be complied with as 
follows: 

• Materials excavated from greater than 1m below the existing ground surface 
shall be treated with lime at a rate of 3 kg/m3. 

• pH of dewatering discharges shall be monitored on a daily basis and 
buffering may be required prior to discharge to land and/or surface water 
bodies. 

PS6.10 THRUST BLOCKS 

The Contract Sum shall be deemed to allow for thrust blocks sized on the basis of 
the test pressures Particularly Specified and allowable bearing pressures of  
50 kPa horizontal thrust and 100 kPa down thrust.  The Contractor shall size thrust 
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blocks in accordance with the requirements detailed on Standard Drawing S2015-
CRC. 

PS6.15 INSPECTION OF WATER MAINS AND SEWAGE PRESSURE MAINS 

The Contractor shall arrange for water mains and sewage pressure mains to be 
inspected by the Cairns Regional Council Water & Waste Officer.  The Contractor 
shall ascertain and comply with the Water & Waste Officer’s requirements in this 
regard. 

PS6.16 FILLING AND HYDROSTATIC TESTING OF PRESSURE MAINS 

The test pressure for hydrostatic testing of the water reticulation main shall be 
1.2 MPa. 

The test pressure for hydrostatic testing of the sewer rising main shall be 1.2 MPa. 

Testing of pressure mains shall be performed in the presence of the Cairns Regional 
Council Water & Waste Officer if so required by that Officer.  The Contractor shall 
ascertain and comply with the Water & Waste Officer’s requirements in this regard. 

PS8.16.6 CCTV Inspections of Sewers 

The Contractor shall undertake a CCTV inspection of all constructed sewers.  Any 
defects identified by the CCTV inspection are to be rectified to the satisfaction of 
Cairns Regional Council.  A report in a form approved by Cairns Regional Council 
shall be provided on completion. 

PS9.05 CONSTRUCTION OF PUMP STATION WELL STRUCTURE 

The sewage pump station well may be constructed by caissoning or an alternative 
approved method. 

PS9.11 WATER SERVICE 

A water service shall be provided to the sewage pump station. 

PS9.14 PUMP STATION SECURITY ENCLOSURE 

A security enclosure shall not be provided at the sewage pump station. 

PS10.04 GENERAL ARRANGEMENT OF PUMPING STATION PLANT 

A flushing valve or equivalent shall be provided at each pump station. 

The pump station shall incorporate aluminium fabricated covers to Council’s 
standards.  Switchboards are to be aluminium or stainless steel construction.  Amp 
meters are required for each pump motor. 

PS10.05 OPERATION OF PUMPING STATION 

The controls of all pump stations shall initially be arranged so that pumps 
operate on a one duty/one standby basis, with provision for them to be operated 
on a one duty/one standby - booster basis at the option of the Local Authority. 



Port Pacific Estate Stages 3 & 4 
 

Prepared for Port Pacific Estates Pty Ltd Cardno Pty Ltd November 2012 
   Page 14 of 15 

 

PS10.08 PUMPS 

The Principal’s preferred pump supplier is ITT Flygt Limited. 

PS11.01 ELECTRICITY SUPPLY 

The Contractor shall ensure that application for conditions of supply has been made 
to the Electricity Authority and approval obtained for connection of the plant.  The 
Contractor shall advise the Superintendent of any special conditions imposed by the 
Electricity Supply Authority. 

The Contractor shall ascertain the locations of the points of supply. 

The Contractor shall be responsible for making all applications to the Electricity 
Supply Authority including those for testing inspection and connection. 

PS11.05 POINT OF ATTACHMENT 

Underground conductors are required. 

PS11.08 SWITCHGEAR AND CONTROL AND MONITORING CUBICLE ENCLOSURE 

A zinc anneal enclosure is not acceptable. 

PS11.15 STANDBY ELECTRICITY GENERATION SYSTEM 

PS11.15.1 Requirement for Standby Electricity Generation System 

A standby electricity generation system shall not be provided. 

PS11.16 SUPERVISORY CONTROL AND DATA ACQUISITION (SCADA) INSTALLATION 
AT SEWAGE PUMP STATION 

A Remote Terminal Unit (RTU) complying with FNQROC shall be provided at the 
sewage pump station cubicle. 

The RTU shall be housed in a segregated compartment within the control cubicle.  
The segregated compartment shall be provided with a separate access door. 

The RTU shall accommodate all signals to meet operational health and safety and 
environmental due diligence requirements, together with those required by the 
Principal for the operation of the pump station. 

The RTU interface shall indicate the operational functions, the communication 
interactions and the alarms state. 

The RTU interface shall enable set points such as start and stop levels, alarm 
conditions and other operating parameters to be easily entered and manipulated 
locally by the operator using the interface directly without the use of a laptop 
computer or any external handheld or hardware device, communications hardware 
or any specialist communications tool. 

The RTU interface shall limit access to critical operating parameters by password 
protection. 

The RTU shall have a memory system which will prevent set points being lost in the 
event of power failure. 
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The Contractor shall make all necessary applications for telephone lines and/or other 
required communications equipment to be provided to the Remote Terminal Unit and 
shall be responsible for making all necessary arrangements and paying all Service 
Authority connection charges. 

The RTU shall be equipped with a rechargeable battery back-up system allowing for 
the following to occur during site power failure situations. 

• Continuous reading of the sewage in the pump well. 
• SMS alarm paging 

• Local set-point adjustments 

• Remote set-point adjustments 

 

The battery back-up shall provide approximately three (3) hours of monitoring and 
operation during power failure. 

RTU shall continuously monitor the voltage of the backup battery system. 

The battery back-up system shall ensure that set points are not lost in the event of 
power failure. 

The relevant provisions of Specification Section PUMPING STATION: TESTING, 
INSPECTION, COMMISSIONING, SERVICING AND MAINTENANCE shall apply for 
the SCADA system. 

The Contractor shall perform such works as are necessary to integrate the sewage 
pump station into the Cairns Regional Council’s SCADA system. 

The installation shall in all respects be compatible with the Cairns Regional Council’s 
SCADA system and comply with the requirements of Cairns Regional Council. 
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GS2.13 NON RETURN VALVES 

GS2.14 GATE VALVES 

GS2.15 AIR / GAS RELEASE VALVES 

GS2.16 GIBAULT AND SPLIT COLLAR JOINTS 

GS2.17 POLYETHYLENE SLEEVING 

GS2.18 FLANGES AND BOLTING FOR PIPES VALVES AND FITTINGS 

GS2.19 SEWERAGE MANHOLE COVERS AND FRAMES 

GS2.20 IRON CASTINGS 

GS2.21 LADDERS, STEP IRONS AND PLATFORMS FOR SEWERAGE WORKS 

GS2.22 SCREENS FOR SEWERAGE WORKS 

GS2.23 FLOW METERING SYSTEM 

GS3.00 EARTHWORKS 

GS3.01 APPLICATION OF GENERAL SPECIFICATION SECTION EARTHWORKS 

GS3.02 APPLICATION OF AS 3798 GUIDELINES ON EARTHWORKS FOR 
COMMERCIAL AND RESIDENTIAL DEVELOPMENTS 

GS3.03 DEFINITIONS OF EARTHWORKS MATERIALS 

GS3.04 DIMENSIONAL TOLERANCES FOR EARTHWORKS 
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GS3.05 SITE CLEARANCE AND GRUBBING 

GS3.06 PROTECTION OF BUILDINGS, STRUCTURES, ETC. 
GS3.07 TRIAL HOLES AND TRENCHES 

GS3.08 NO EXCAVATION EXCEPT AS SHOWN ON THE DRAWINGS OR AS 
SPECIFIED 

GS3.09 EARTHWORKS TO BE KEPT FREE OF WATER 

GS3.10 USE AND DISPOSAL OF EXCAVATED MATERIALS 

GS3.11 BENCHING 

GS3.12 EXCAVATION BELOW FILL AREAS AND BELOW FORMATION LEVEL IN 
AREAS OF CUT, ETC. 

GS3.13 MATERIAL ALLOWED TO BECOME UNSUITABLE 

GS3.14 FORMING FILLED AREAS 

GS3.15 COMPACTION OF EARTHWORKS 

GS3.16 PREPARATION OF SUBGRADE (PAVEMENT BED) 
GS3.17 INSPECTION AND APPROVAL OF SURFACE OF SUBGRADE 

GS3.18 SPRINGS, SOFT SPOTS, ETC 

GS3.19 SLIPS, COLLAPSES IN EARTHWORKS 

GS3.20 UNSTABLE ROCK IN CUTTINGS, ETC. 
GS3.21 EXCAVATIONS GENERALLY 

GS3.22 SAFETY AND SUPPORTS FOR EXCAVATIONS 

GS3.23 INCREASED DEPTH OF EXCAVATION 

GS3.24 EXCESSIVE EXCAVATION 

GS3.25 PREPARATION AND SURFACE TREATMENT OF FORMATIONS AND 
EXCAVATION BOTTOMS (OTHER THAN SUBGRADE) 

GS3.26 INSPECTION AND APPROVAL OF EXCAVATIONS 

GS3.27 REFILLING EXCAVATIONS AND REMOVAL OF SUPPORTS 

GS3.28 EXCAVATION IN TRENCH FOR PIPELINES 

GS3.29 REFILLING OF EXCESS LENGTHS OF TRENCHES 

GS3.30 DIVERSION CHANNELS AND INLETS AND OUTLETS TO CULVERTS 

GS3.31 ROCK FILL 

GS3.32 TOPSOILING 

GS3.33 GRASSING 

GS3.34 GEOTEXTILES 

GS3.35 FOOTPATHS 

GS3.36 SOIL EROSION AND SEDIMENT CONTROL 

GS3.37 VALUATION OF ROCK EXCAVATION 

GS3.38 WORK BY OTHERS 

GS3.39 RESTRICTION ON THE USE OF MECHANICAL EXCAVATORS 

GS3.40 USE OF EXPLOSIVES 

GS3.41 APPROVAL FOR VARIATIONS 

GS3.42 RECORDS OF MEASUREMENT 

GS3.43 USE OF SURFACES BY CONSTRUCTION TRAFFIC 

GS3.44 HYDROMULCHING 

GS3.45 CERTIFICATION OF EARTHWORKS BY APPROVED GEOTECHNICAL 
CERTIFYING AGENCY 

GS4.00 PAVEMENTS 

GS4.01 GENERAL REQUIREMENTS FOR MATERIALS AND CONSTRUCTION 

GS4.02 PAVEMENT MATERIALS 

GS4.03 PAVEMENT LAYER THICKNESSES 

GS4.04 PAVEMENT CONSTRUCTION 

GS4.05 PAVEMENT COMPACTION PROCEDURE 

GS4.06 COMPACTION STANDARDS FOR PAVEMENTS 

GS4.07 SURFACE FINISH AND TOLERANCES OF PAVEMENT LAYERS 

GS4.08 INSPECTION AND APPROVAL OF SUBGRADE AND PAVEMENT LAYERS 

GS4.09 PAVEMENT WORKS TO BE KEPT FREE OF WATER 
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GS4.10 UNBOUND PAVEMENT 

GS4.11 STABILISED PAVEMENT 

GS4.12 SPRAYED BITUMINOUS SURFACING 

GS4.13 ASPHALT SURFACING 

GS4.14 USE OF SURFACES BY CONSTRUCTION TRAFFIC 

GS5.00 STORMWATER DRAINAGE 

GS5.01 SUBJECT OF SPECIFICATION: STORMWATER DRAINAGE 

GS5.02 STANDARDS AND RECOMMENDATIONS FOR INSTALLATION OF DRAINAGE 
WORKS 

GS5.03 STANDARD DRAWINGS FOR DRAINAGE WORKS 

GS5.04 SEQUENCE OF CONSTRUCTION OF DRAINAGE WORKS 

GS5.05 EARTHWORKS FOR DRAINAGE WORKS 

GS5.06 BED AND SURROUND TO CONCRETE DRAINAGE PIPES 

GS5.07 LAYING AND JOINTING CONCRETE DRAINAGE PIPES 

GS5.08 INSTALLATION OF PRECAST REINFORCED CONCRETE BOX CULVERTS 

GS5.09 BACKFILLING FOR DRAINAGE WORKS 

GS5.10 RESTORATION OF SURFACES OF DRAINAGE EXCAVATIONS 

GS5.11 CLEANING DRAINAGE PIPES, CULVERTS AND CHANNELS 

GS5.12 FLOTATION OF DRAINAGE PIPELINE 

GS5.13 END WALLS TO CULVERTS 

GS5.14 KERB AND FIELD INLET PITS, DRAINAGE MANHOLES AND CHAMBERS 

GS5.15 CONCRETE KERB AND CHANNEL 

GS5.16 KERB AND CHANNEL AND EXISTING PAVEMENT 

GS5.17 OPEN DRAINAGE CHANNELS 

GS5.18 GENERAL REQUIREMENTS FOR CULVERTS 

GS5.19 INVERT LEVELS AND ALIGNMENTS OF CULVERTS 

GS5.20 EROSION PROTECTION FOR DRAINAGE WORKS 

GS5.21 SUBSOIL DRAINS 

GS5.22 RIPRAP 

GS5.23 GROUTED STONE PITCHING 

GS5.24 GABIONS AND GABION MATTRESSES 

GS5.25 GEOTEXTILES 

GS6.00 PRESSURE MAINS 

GS6.01 SUBJECT OF SPECIFICATION 

GS6.02 STANDARDS AND RECOMMENDATIONS FOR INSTALLATION 

GS6.03 STANDARD DRAWINGS 

GS6.04 EXCAVATION 

GS6.05 BEDDING AND SURROUND TO PIPES AND FITTINGS 

GS6.06 LAYING AND JOINTING PIPES AND FITTINGS 

GS6.07 POLYETHYLENE SLEEVING TO PIPES AND FITTINGS 

GS6.08 UNSOUND PIPES OR FITTINGS 

GS6.09 REPAIR OF PROTECTIVE COATINGS 

GS6.10 THRUST BLOCKS 

GS6.11 VALVES, HYDRANTS AND OTHER APPURTENANCES 

GS6.12 PROPERTY SERVICES 

GS6.13 CONCRETE SURROUND 

GS6.14 CONCRETE MATERIALS FOR PRESSURE MAINS 

GS6.15 INSPECTION OF WATER MAINS AND SEWAGE PRESSURE MAINS 

GS6.16 FILLING AND HYDROSTATIC TESTING OF PRESSURE MAINS 

GS6.17 FLOTATION OF PRESSURE PIPELINE 

GS6.18 CONNECTION TO EXISTING WATER MAINS 

GS6.19 CONNECTION TO EXISTING SEWAGE PUMPING MAINS 

GS6.20 BACKFILLING 
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GS6.20.1 GENERAL 

GS6.20.2 BACKFILLING UNDER PROPOSED PAVEMENTS 

GS6.20.3 BACKFILLING UNDER EXISTING PAVEMENTS 

GS6.20.4 BACKFILLING UNDER FOOTPATHS AND ELSEWHERE 

GS6.21 DISPOSAL OF SURPLUS EXCAVATED MATERIAL 

GS6.22 RESTORATION OF SURFACES 

GS6.23 COVER BOXES, MARGIN BLOCKS AND MARKING 

GS6.24 CLEANING PRESSURE PIPELINES 

GS6.25 DISINFECTION OF WATER SUPPLY MAINS 

GS6.26 PRESSURE PIPES LAID ABOVE GROUND 

GS6.27 ALIGNMENTS OF PRESSURE MAINS 

GS7.00 CONCRETE 

GS7.01 GENERAL REQUIREMENTS FOR CONCRETE WORK 

GS7.01.1 CONCRETE WORK STANDARDS 

GS7.01.2 RESPONSIBILITY FOR CONCRETE : GENERAL 

GS7.01.3 PARTICULAR REQUIREMENTS FOR CONCRETE 

GS7.01.4 LIGHTING AND WEATHER 

GS7.01.5 RECORDS 

GS7.01.6 TESTING : GENERAL 

GS7.01.7 INSPECTIONS 

GS7.01.8 REJECTION OF CONCRETE 

GS7.01.9 DEFECTIVE CONCRETE 

GS7.02 FORMWORK FOR CONCRETE 

GS7.02.1 DEFINITIONS FOR FORMWORK 

GS7.02.2 DESIGN OF FORMWORK 

GS7.02.3 GENERAL STANDARDS OF FORMWORK 

GS7.02.4 CONSTRUCTION OF FORMWORK 

GS7.02.5 DIMENSIONAL TOLERANCES 

GS7.02.6 FORMWORK TIES 

GS7.02.7 CLEANING AND OILING FORMS 

GS7.02.8 REMOVAL OF FORMWORK 

GS7.02.9 FORMWORK IN THE GROUND 

GS7.02.10 FORMWORK FOR PAVEMENTS AND SLABS ON THE GROUND 

GS7.02.11 FORMWORK FOR ENCASEMENT OF STRUCTURAL STEEL MEMBERS 

GS7.02.12 SUPERIMPOSED LOADING 

GS7.02.13 DEFECTIVE FORMWORK 

GS7.03 REINFORCEMENT FOR CONCRETE 

GS7.03.1 MATERIALS 

GS7.03.2 TESTING 

GS7.03.3 BENDING SCHEDULES 

GS7.03.4 BENDING AND SPLICING REINFORCEMENT 

GS7.03.5 MARKING REINFORCEMENT 

GS7.03.6 STACKING AND CLEANING REINFORCEMENT 

GS7.03.7 FABRICATION AND PLACEMENT OF REINFORCEMENT 

GS7.03.8 CONCRETE COVER 

GS7.03.9 WELDING OR HEATING OF REINFORCEMENT 

GS7.03.10 EXPOSED REINFORCEMENT 

GS7.03.11 REINFORCEMENT TO CASING OF STRUCTURAL STEEL MEMBERS 

GS7.04 MATERIALS FOR CONCRETE 

GS7.04.1 MATERIALS FOR CONCRETE : GENERAL 

GS7.04.2 WATER FOR CONCRETE 

GS7.04.3 CEMENT FOR CONCRETE 

GS7.04.4 AGGREGATES FOR CONCRETE 

GS7.04.5 CHEMICAL ADMIXTURES AND FLY ASH 

GS7.04.6 USE OF XYPEX 
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GS7.04.7 STORAGE OF MATERIALS 

GS7.05 EMBEDMENTS IN AND PENETRATIONS THROUGH CONCRETE 

GS7.05.1 EMBEDMENTS AND PENETRATIONS GENERALLY 

GS7.05.2 EMBEDMENTS AND BLOCKOUTS IN CONCRETE MEMBERS 

GS7.05.3 TYPES OF EMBEDMENTS 

GS7.05.4 BLOCKOUTS AND HOLES 

GS7.05.5 PIPES THROUGH CONCRETE MEMBERS 

GS7.05.6 PIPES THROUGH CONCRETE REQUIRED TO PREVENT PASSAGE OF 
WATER 

GS7.05.7 DRILLING OF HARDENED CONCRETE 

GS7.05.8 TENSIONED CONCRETE 

GS7.06 READY MIXED OR SITE MIXED CONCRETE 

GS7.06.1 USE OF READY MIXED CONCRETE 

GS7.06.2 READY MIXED CONCRETE : GENERAL 

GS7.06.3 APPROVAL OF READY MIXED CONCRETE SUPPLIER 

GS7.06.4 PLANT AND EQUIPMENT FOR READY MIXED CONCRETE 

GS7.06.5 SITE MIXED CONCRETE : GENERAL 

GS7.06.6 GRADING AND PROPORTIONS OF CONCRETE 

GS7.06.7 UNIFORMITY OF READY MIXED CONCRETE MIXTURE 

GS7.06.8 ORDERING READY MIXED CONCRETE 

GS7.06.9 RECORDS FOR SITE MIXED CONCRETE 

GS7.06.10 SITE MIXED CONCRETE : TRIAL MIXES 

GS7.07 MIXING AND PLACING CONCRETE 

GS7.07.1 MIXERS AND MIXING 

GS7.07.2 MIXING TIME 

GS7.07.3 HAND MIXING OF CONCRETE 

GS7.07.4 HOT WEATHER REQUIREMENTS 

GS7.07.5 COLD WEATHER REQUIREMENTS 

GS7.07.6 PLACING - GENERAL 

GS7.07.7 CONCRETING UNDERWATER 

GS7.07.8 COMPACTION OF CONCRETE 

GS7.07.9 CONSTRUCTION JOINTS 

GS7.08 CONCRETE FINISHES 

GS7.08.1 GENERAL 

GS7.08.2 CLASSIFICATION FOR SURFACE FINISH 

GS7.08.3 COLOUR UNIFORMITY 

GS7.08.4 SURFACE IMPERFECTIONS 

GS7.09 CURING AND PROTECTION OF CONCRETE 

GS7.09.1 CURING OF CONCRETE 

GS7.09.2 PROTECTION OF CONCRETE 

GS7.10 SAMPLING AND TESTING 

GS7.10.1 SAMPLING AND TESTING PROCEDURES 

GS7.10.2 PLANT CONTROL OR PROJECT CONTROL TESTING 

GS7.10.3 SEVEN DAY TESTS 

GS7.10.4 FAILURE TO SAMPLE AND /OR TEST CONCRETE 

GS7.11 REPAIR OF CONCRETE 

GS7.12 SPRAYED CONCRETE 

GS7.12.1 MIX PROPORTIONS AND TEST PANELS 

GS7.12.2 PLACING, COMPACTING AND FINISHING 

GS7.13 MOVEMENT JOINTS AND WATERSTOPS 

GS7.13.1 APPROVAL OF MOVEMENT JOINTS 

GS7.13.2 MATERIALS USED IN JOINTS 

GS7.13.3 WATERSTOPS 

GS7.14 WATER RETAINING STRUCTURES 
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GS8.00 GRAVITY SEWERAGE 

GS8.01 SUBJECT OF SPECIFICATION: SEWERAGE 

GS8.02 STANDARDS AND RECOMMENDATIONS FOR INSTALLATION OF 
SEWERAGE WORKS 

GS8.03 STANDARD DRAWINGS FOR SEWERAGE WORKS 

GS8.04 EXCAVATION ETC FOR SEWERAGE WORKS 

GS8.05 BEDDING AND SURROUND FOR SEWERAGE PIPES AND FITTINGS 

GS8.05.1 FNQROC TYPE 1 BEDDING 

GS8.05.2 TYPE 1A BEDDING 

GS8.05.3 FNQROC TYPE 2 BEDDING 

GS8.05.4 TYPE 3 BEDDING 

GS8.06 LAYING AND JOINTING SEWERAGE PIPES AND FITTINGS 

GS8.07 CONCRETE SURROUND 

GS8.08 UNSOUND SEWERAGE PIPES OR FITTINGS 

GS8.09 REPAIR OF PROTECTIVE COATINGS OF SEWERAGE PIPES AND FITTINGS 

GS8.10 HOUSE CONNECTION BRANCHES 

GS8.11 SEWERAGE MANHOLES AND INSPECTION CHAMBERS 

GS8.12 BUILDING CONNECTION JUNCTIONS TO MANHOLES 

GS8.13 CONNECTIONS TO EXISTING SEWERAGE WORKS 

GS8.14 WATERTIGHTNESS 

GS8.15 INSPECTION OF SEWERAGE WORKS 

GS8.16 TESTING SEWERAGE WORKS 

GS8.16.1 GENERAL 

GS8.16.2 SEWERS AND BUILDING CONNECTION JUNCTIONS 

GS8.16.3 MANHOLES AND CHAMBERS 

GS8.16.4 RETESTING 

GS8.16.5 DELAY OF TESTING 

GS8.16.6 CCTV INSPECTION OF SEWERS 

GS8.16.7 OVALITY TESTING 

GS8.17 FLOTATION OF SEWERAGE PIPELINE 

GS8.18 BACKFILLING FOR SEWERAGE WORKS 

GS8.19 GENERAL 

GS8.19.1 BACKFILLING UNDER PROPOSED PAVEMENTS AND ROAD SHOULDERS 

GS8.19.2 BACKFILLING UNDER EXISTING PAVEMENTS AND ROAD SHOULDERS 

GS8.19.3 BACKFILLING UNDER FOOTPATHS AND ELSEWHERE 

GS8.20 DISPOSAL OF SURPLUS EXCAVATED MATERIAL 

GS8.21 RESTORATION OF SURFACES OF SEWERAGE EXCAVATIONS 

GS8.22 CLEANING AND FLUSHING SEWERAGE WORKS 

GS8.23 CLEANING UP 

GS9.00 SUBMERSIBLE SEWAGE PUMPING STATION: CIVIL WORKS 

GS9.01 SUBJECT OF SPECIFICATION SECTION 

GS9.02 GENERAL ARRANGEMENT OF PUMPING STATION 

GS9.03 WATERTIGHTNESS 

GS9.04 CONCRETE 

GS9.05 CONSTRUCTION OF PUMP STATION WELL STRUCTURE 

GS9.06 CAISSON CONSTRUCTION 

GS9.07 JOINT SEALING AND WATERSTOPS 

GS9.08 PIPES AND FITTINGS 

GS9.09 ANCHORAGES AND SUPPORTS 

GS9.10 PIPES THROUGH CONCRETE 

GS9.11 WATER SERVICE 

GS9.12 PUMP LIFTING EQUIPMENT 

GS9.13 REPAIR OF DAMAGED FINISHES 

GS9.14 PUMP STATION SECURITY ENCLOSURE 
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GS9.15 GROUND SURFACE AROUND PUMP STATION 

GS10.00 SUBMERSIBLE SEWAGE PUMPING STATION: ELECTRICAL MECHANICAL 
WORKS 

GS10.01 SUBJECT OF SPECIFICATION SECTION 

GS10.02 GENERAL STANDARDS OF DESIGN, MATERIALS AND WORKMANSHIP 

GS10.03 GUARANTEES 

GS10.04 GENERAL ARRANGEMENT OF PUMPING STATION PLANT 

GS10.05 OPERATION OF PUMPING STATION 

GS10.06 INSTALLATION OF PLANT 

GS10.07 ELECTRICAL INSTALLATION 

GS10.08 PUMPS 

GS10.09 PUMP MOTORS 

GS10.10 LIQUID LEVEL SENSORS 

GS10.11 PROTECTIVE COATINGS 

GS10.12 WATERTIGHTNESS 

GS10.13 NOISE CONTROL 

GS10.14 MARKING OF EQUIPMENT 

GS10.15 REPAIR OF DAMAGED FINISHES 

GS10.16 SERVICE MATERIALS AND SPARE PARTS 

GS10.17 SPECIAL TOOLS AND EQUIPMENT 

GS11.00 PUMPING STATION: ELECTRICAL INSTALLATION 

GS11.01 ELECTRICITY SUPPLY 

GS11.02 COMPLIANCE WITH REGULATIONS ETC 

GS11.03 FEES 

GS11.04 FINAL INSPECTION BY ELECTRICITY AUTHORITY 

GS11.05 POINT OF ATTACHMENT 

GS11.06 CONSUMERS MAINS CABLES 

GS11.07 METERING 

GS11.08 SWITCHGEAR AND CONTROL AND MONITORING CUBICLE ENCLOSURE 

GS11.09 SWITCHGEAR CONTROL AND MONITORING EQUIPMENT 

GS11.10 IDENTIFICATION OF EQUIPMENT 

GS11.11 ELECTRICAL WIRING 

GS11.12 PUMP MOTOR STARTERS 

GS11.13 LIGHTNING PROTECTION 

GS11.14 PROGRAMMABLE LOGIC CONTROLLERS (PLC) 
GS11.15 STANDBY ELECTRICITY GENERATION SYSTEM 

GS11.15.1 REQUIREMENT FOR STANDBY ELECTRICITY GENERATION SYSTEM 

GS11.15.2 GENERATOR MOUNTING AND FOOTING SYSTEM 

GS11.15.3 SOUND ATTENUATION ENCLOSURE 

GS11.15.4 DIESEL ENGINE 

GS11.15.5 ALTERNATOR 

GS11.15.6 MONITORING, PROTECTION AND OPERATIONAL EQUIPMENT 

GS11.15.7 MONITORING EQUIPMENT 

GS11.15.8 PROTECTION EQUIPMENT 

GS11.15.9 OPERATIONAL EQUIPMENT 

GS11.15.10 OPERATING MANUAL 

GS11.15.11 SITE TESTING OF STANDBY ELECTRICITY GENERATION SYSTEM 

GS11.15.12 PROCEDURE IN EVENT OF FAILURE TO PASS TESTS 

GS11.15.13 DEFECTS LIABILITY PERIOD 
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GS12.00 PUMPING STATION: TESTING, INSPECTION, COMMISSIONING, SERVICING, 
MAINTENANCE 

GS12.01 TESTING - GENERAL 

GS12.02 WORKS TESTS - GENERAL 

GS12.03 WORKS TESTS - PUMPS 

GS12.04 WORKS TESTING OF ELECTRICAL EQUIPMENT, MOTORS 

GS12.05 TESTING OF THE WORKS FOR WATERTIGHTNESS 

GS12.06 HYDROSTATIC TESTING OF PIPEWORK 

GS12.07 ON SITE TESTING OF PERFORMANCE 

GS12.08 PROCEDURE IN EVENT OF FAILURE TO PASS TESTS 

GS12.09 DEFECTS LIABILITY PERIOD 

GS13.00 DOCUMENTATION TO BE PROVIDED BY THE CONTRACTOR FOR PUMP 
STATIONS 

GS13.01 DOCUMENTATION TO BE PROVIDED BY CONTRACTOR ON ACCEPTANCE 
OF TENDER 

GS13.02 OPERATING AND MAINTENANCE MANUAL AND WIRING DIAGRAMS 
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GS1.00 PRELIMINARIES 

GS1.01 SCOPE OF WORKS 

The scope of works to be executed in accordance with the Contract and items not 
included in the Contract shall be as Particularly Specified. 

Nothing in this clause shall limit, modify or alter the extent or description of the Works 
as set out in detail elsewhere in the Contract documents. 

The scope of works shall include work which is deemed by the Superintendent as being 
reasonably inferred from the Drawings, Specification and Conditions of Contract etc. to 
be included. 

GS1.02 NATURE OF CONTRACT 

The nature of the Contract, whether Lump Sum or Schedule of Rates, and other such 
matters shall be as stated in the Contract. 

GS1.03 THE SPECIFICATION 

Unless Particularly Specified otherwise the Specification referred to in the Conditions of 
Contract shall be: 

(a) the Particular Specification provided for the purpose of tendering together with 

(b) this General Specification provided for the purposes of tendering, and 

(c) the Specification submitted as part of the Tender amended as required by the 
Superintendent prior to acceptance of the Tender should such Specification be 
required by the Conditions of Tendering, and 

(d) such other Specifications as are issued by the Superintendent or furnished by 
the Contractor and approved by the Superintendent in accordance with the 
Contract. 

The "Specification submitted as part of the Tender" and "such other Specifications as 
are furnished by the Contractor" are expressly deemed to include the General 
Schedules, Technical Schedules and where provided, Piling Schedules of Information 
and such other data as are provided as part of the Tender amended as required by the 
Superintendent prior to acceptance of the Tender. 

GS1.04 STANDARDS 

All materials and works shall conform to the relevant Australian Standards. 

Where this Contract requires compliance with a Standard or Code, the Standard or 
Code shall be the one current at the closing date for tenders. 

GS1.05 THE DRAWINGS 

The Drawings referred to in the Conditions of Contract and elsewhere in the Contract 
shall be: 

(a) the drawings provided for the purpose of Tendering and listed in Appendix 1 to 
this Specification together with 

(b) the drawings submitted as part of the Tender amended as required by the 
Superintendent prior to acceptance of the Tender and listed in Appendix 2 to 
this Specification should such drawings be required by the Conditions of 
Tendering, and with 

(c) such other drawings as are issued by the Superintendent or furnished by the 
Contractor and approved by the Superintendent in accordance with the Tender 
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and / or Contract. 

GS1.06 THE SITE 

The Site to be made available to the Contractor by the Principal for the purpose of the 
Contract shall be the land described as the Site in the Particular Specification and/or 
shown as the Site on the Drawings provided for the purpose of tendering. 

When the Site as so defined includes roadways or private property the Contractor shall 
have temporary possession only of such part of the width of roadway or such part of the 
private property as in the opinion of the Superintendent is reasonably required for 
construction of the works without unduly interfering with the reasonable requirements of 
traffic and the owner and/or occupier of the private property.  In such cases unless 
otherwise approved by the Superintendent possession shall be for construction only 
and the roadway or private land shall not be used for storage or other purposes not in 
the opinion of the Superintendent directly necessary for the construction. 

GS1.07 ACCESS TO THE SITE  

Access to the Site shall be as Particularly Specified. 

The Contractor shall provide and maintain any necessary roadway as agreed with the 
Superintendent, and make good on completion. 

The Contractor shall construct and maintain any temporary road and gutter crossings, 
as necessary, in accordance with Local Authorities requirements, and made good on 
completion. 

GS1.08 PREPARATION OF THE SITE, SITE WORKS 

The respective responsibilities of the Principal and the Contractor for preparation of the 
Site and for execution of Site Works shall be as Particularly Specified. 

Where no respective responsibilities are Particularly Specified the Contractor shall be 
entirely responsible for all preparation of the Site and Site Works. 

GS1.09 TEMPORARY SERVICES 

The Contractor shall: 

• Provide and maintain temporary services necessary for the execution of the 
work under the Contract. 

• Make all necessary arrangements and give all necessary notices in connection 
with temporary services. 

• Install such services in accordance with the requirements of the relevant 
authorities. 

• Make such services available to sub-contractors. 

• Pay charges in connection with the installation and use of such services. 

• Provide a temporary telephone at the site office.  Pay charges for installation, 
rental and calls.  Pay charges for removal on completion. 

• On completion, disconnect temporary services and clear away traces. 

The electricity service shall be separately metered and suitably protected by circuit 
breakers. 

GS1.10 INTERPRETATION OF SPECIFICATION 

Directions, instructions and the like given in this Specification whether or not they 
include the expression "The Contractor shall" or equivalent, shall be deemed to be 
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given to and accepted by the Contractor, except where the context otherwise requires. 

"approved", "directed", "required", "rejected", and similar expressions, shall mean 
approved, directed, required, rejected and the like by the Superintendent.  "give notice", 
"submit", "furnish", and similar expressions, shall mean give notice, submit, furnish and 
the like to the Superintendent. 

GS1.11 INTERPRETATION OF DRAWINGS 

Check dimensions on site and verify dimensions of existing work before proceeding 
with the work under the Contract. 

The layout of any plant and equipment as shown on the Drawings is diagrammatic only.  
Obtain measurements and other information necessary to carry out the work specified. 

GS1.12 INTERPRETATION OF CONTRACT DOCUMENTS 

Should there be any ambiguity, discrepancy or inconsistency in the documents forming 
part of this Contract, the following order of precedence shall apply: 

1. The Letter of Acceptance 

2. Tender Correspondence 

3. The Drawings 

4. The Special Conditions of Contract, if any 

5. The Particular Specifications 

6. The General Specification  

7. The General Conditions of Contract Annexure – Part B 

8. The General Conditions of Contract Annexure – Part A 

9. The General Conditions of Contract – AS 2124 : 1992 

In the event that the aforesaid order of precedence of contract documents cannot be 
reasonably applied, the Superintendent will determine which document shall have 
precedence in the matter. 

GS1.13 PROVISIONAL ALLOWANCES, AMOUNTS AND SUMS 

The Contract Sum shall be deemed to include such provisional allowances, amounts 
and sums as are Particularly Specified.  Work stated as Provisional shall only be 
undertaken or otherwise upon the written direction of the Superintendent, and the 
Contract Sum shall be varied on the basis of the Superintendent's direction. 

GS1.14 CONTINGENCY AMOUNT 

If the Contract includes a contingency amount, this amount shall be as Particularly 
Specified. 

Materials supplied or work performed as contingencies shall only be undertaken upon 
the written direction of the Superintendent.  The contingency amount Particularly 
Specified shall be initially deducted from the Contract Sum, and the Contract Sum shall 
be varied on the basis of the Superintendent's written directions as provided for in the 
Conditions of Contract 

GS1.15 WATER FOR THE WORKS 

Unless otherwise Particularly Specified or provided for herein the Contractor shall 
arrange and pay for connections and extensions of water services to the Site and for all 
charges in connection with water supply as required by him for execution of the Works. 
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The Contractor shall not draw water from the local Water Authority's hydrants during 
the course of Construction or Defects Liability Period without first having obtained the 
appropriate license from the relevant Authority. 

Where the Principal operates the Water Authority, unless Particularly Specified 
otherwise the Principal will supply water for construction purposes.  Such supply shall 
be provided at existing water mains, at such pressures and discharges as may be 
available, and at such specific points of supply as may be approved by the Principal.  
Such supply shall be free of charge to the Contractor provided the Principal is satisfied 
that there is no waste of water.  Should the Principal consider that waste of water is 
occurring however he may curtail or limit supply and / or may require the Contractor to 
pay for excess consumption at the current relevant charges. 

The Principal shall not be held responsible for any delay or expense incurred by the 
Contractor or for any other matters arising out of cessation or limitation or failure of 
water supply. 

The Contractor shall be responsible for any damage to the water supply system 
resulting from its use in connection with the Contract and shall be responsible for the 
consequences of escape of water. 

GS1.16 CONTRACTOR’S SITE OFFICE AMENITIES AND FACILITIES 

Unless otherwise expressly approved, the Contractor shall provide, erect and maintain 
an office for his site representative, sheds and stores for his own use, sheds for 
workmen and make arrangements for properly constructed toilets and washing facilities 
for the use of all personnel.  Before erecting any sheds or other buildings the Contractor 
shall agree to their location with the Superintendent and obtain approval from all public 
utility authorities for construction and to connect the necessary services. 

The Contractor shall install and maintain adequate portable fire fighting equipment to all 
temporary facilities.  Personnel shall be instructed in the emergency use of this fire 
fighting equipment. 

The Contractor shall provide equipment and maintain an adequate first aid treatment 
centre for this project.  This shall be centrally located at the site of the works.  The 
Contractor shall have an experienced first aid person available at all times when work is 
in progress. 

The Contractor shall maintain the site office amenities and facilities and shall remove 
them on completion. 

GS1.17 CONSTRUCTION SAFETY 

The Contractor shall at all times conduct his work to comply in full with any and all 
provisions of the Workplace Health and Safety Act 2011. 

For the purpose of this Clause the words "Owner," "Principal Contractor," "Serious 
bodily injury," and "Prescribed Fee" have the meanings ascribed to them under the Act. 

The Contractor shall be the "Principal Contractor" under the Act and shall perform all 
the duties of the "Principal Contractor" prescribed by the Act including but not limited to: 
giving notice to QLeave, the portable long service authority, prior to commencing 
notifiable work. 

Within seven days of acceptance of tender, the Contractor shall certify to the 
Superintendent that the appropriate notice has been issued to the portable long service 
authority.  A copy of the notice shall be included with the certificate. 

The Contractor shall indemnify and keep indemnified the Principal and the "Owner" 
against all liabilities which may be imposed under the Act or which may arise out of 
enforcement of any section of the Act. 
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The Contractor shall notify the Superintendent of the occurrence of, and shall furnish to 
the Superintendent a written report of, the following, such notice to be given as soon as 
possible but not later than twelve hours after such occurrence: 

• accidents involving death or personal injury; 

• accidents involving loss of time; 

• incidents with accident potential such as equipment failure, slides, cave-ins, and 
the like. 

The requirements of the following documents shall be strictly observed for all works 
undertaken as part of the Contract: 

• Queensland Workplace Health and Safety Regulations (current edition). 

• Workplace Health and Safety Act 2011 (Queensland). 

• AS 1470 Health and Safety at Work - Principles and Practices. 

GS1.18 PROVISION FOR TRAFFIC 

The Contractor shall employ all necessary measures to avoid interruption of all 
vehicular and pedestrian traffic arising from the execution of work under the Contract or 
should such interruption be avoidable to minimise interruption and to regulate and 
control such traffic to the satisfaction of the Superintendent.  The Contractor shall liaise 
with Main Roads Department and other highway and road authorities and the Police in 
this regard and shall comply with all requirements of such authorities. 

The Contractor shall take all due precautions to prevent accidents including the 
provisions of all necessary warning signs, flagmen etc. in accordance with AS 1742 : 
Manual of Uniform Traffic Control Devices, Parts 1 and 2. 

Should the Contractor refuse or neglect to carry out his obligations or to comply with the 
directions of the Superintendent with regard to traffic the Principal may after 24 hours 
notice has been given to the Contractor or in case of emergency without notice, 
perform the necessary works.  All costs thereby incurred shall be borne by the 
Contractor. 

GS1.19 NUISANCE 

The Contractor shall take adequate measures to restrict to the satisfaction of the 
Principal and the Superintendent nuisance caused by smoke, dust, debris, noise, 
obstruction, vibration, trespass, workmen, stormwater, siltation or any other cause. 

The Works shall be performed or carried out in such a manner as will avoid the risk of 
threat of injunctions to cease or restrict the execution of the Works. 

Where material is to be carried to or from the site, loads are to be covered to prevent 
dust or spillage.  Where material is spilled or carried onto existing roads and 
carriageways, it shall be removed forthwith so as to restrict dust nuisance and ensure 
traffic safety.  Adequate safety precautions shall be maintained where work is taking 
place on existing roads and any damage deemed by the Superintendent to be 
attributable to the progress of the work or vehicles travelling to or from the site shall be 
remedied by the Contractor. 

The Contractor shall at all times comply with the requirements of the “Noise Abatement 
Act”.  No work involving the use of machinery of any description may be undertaken at 
the site on a Sunday unless the express approval of Local Authority, the Principal and 
the Superintendent are obtained. 
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GS1.20 EXISTING SERVICES 

The Contractor shall identify and shall establish the positions of all existing services 
(including public utilities, other services and watercourses) on the Site or which may be 
affected by the Works.  Where such services are concealed he shall mark and keep 
marked their positions to the approval of the Superintendent.  The Contractor shall 
liaise with the relevant Authority in this regard. 

The Contractor shall in addition to his responsibilities under Clause 15 of the Conditions 
of Contract employ all necessary measures to protect services against obstruction or 
damage resulting from the execution of work under the Contract, and shall at his own 
expense cause to be made good any such obstruction or damage as may occur to the 
satisfaction of the Superintendent and the relevant Authority. 

The Contractor shall deal with existing services encountered, obstructed, or damaged 
in the course of performing the work under the Contract as required by the Contract. 

Before commencing any work near to or which may affect any service the Contractor 
shall give notice to the relevant Authority.  He shall not commence the work until he has 
received permission of the Authority.  He shall perform the work in accordance with any 
conditions of the permit. 

Should it become necessary for the proper execution of the work under the Contract 
temporarily to disconnect or obstruct any existing service the Contractor shall obtain 
permission of the Superintendent and of the relevant Authority and shall carry out the 
necessary work at his expense in a manner and at times approved by the 
Superintendent and such Authority.  In the case of temporary work the Contractor shall 
subsequently reinstate the service to the satisfaction of the Superintendent and such 
Authority.  In the event of the Superintendent or relevant Authority electing to arrange 
for the work relating to the existing services to be done other than by the Contractor the 
Contractor shall pay any costs so incurred.  Should the Contractor fail to pay any such 
cost within a period considered reasonable by the Superintendent the Principal may at 
his discretion settle the account and deduct the amount so paid from moneys due or 
which may become due to the Contractor.  However, the cost of dealing as specified 
with any existing service not visible or the presence or location of which could not be 
ascertained by an experienced and competent Contractor from the appropriate 
Authority or from the Contract will be allowed as a variation to the work under the 
Contract provided that the Contractor has taken all reasonable precautions to 
determine the locations of existing services and safeguard them before commencing 
operations in the area of such services. 

Before commencing any excavations near to existing services the Contractor shall 
expose such services by hand excavation prior to use of mechanical excavation 
equipment.  The locations of various services shown on the Drawings are based on 
information provided by the relevant Authorities, or survey of exposed markers, and in 
some cases on results of trial excavations where such was necessary for the design of 
the Works. 

Information on the locations of services shown on the Drawings is tentative only, with 
respect to services shown and presence of other services.   

No individual services to premises are shown.  Neither the Principal nor the 
Superintendent nor any agent thereof warrant or will be held responsible for the 
correctness of any information thus provided or which be not provided. 

Should it be necessary for an existing service to be abandoned the Contractor shall 
remove the service to the extent required by the Contract, shall cut and seal or 
disconnect, and make safe. 
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GS1.21 SETTING OUT THE WORKS 

The information which shall be supplied to the Contractor pursuant to Clause 28 Sub-
Clause 28.1 of the Conditions of Contract shall be as specified in the Particular 
Specification. 

This setting out work shall be done by the Principal's Surveyor at no charge to the 
Contractor. 

The setting out provided by the Principal's Surveyor will be performed only within 7 
days of receipt by the Superintendent of the Contractor's notice to the Superintendent 
of his intention to commence work under the Contract on the site. 

The Contractor shall be deemed to have satisfied himself of the accuracy of all setting 
out information provided by the Principal's Surveyor and shall be deemed to be wholly 
responsible for the correct setting out of the Works. 

The manner in which the Contractor shall set out the Works pursuant to Clause 28 
Sub-Clause 28.1 of the Conditions of Contract shall be to the approval of the 
Superintendent. 

If required by the Particular Specification to do so the Contractor shall employ a 
Licensed Surveyor to set out certain specified works and shall provide to the 
Superintendent prior to Practical Completion the certificate of the Licensed Surveyor 
that those works have been set out and constructed in the locations required by the 
Contract. 

GS1.22 CONDITIONS AND NOTICE OF ENTRY TO LANDS 

Before entering any land the Contractor shall first obtain the written authority of the 
Principal to do so.  After he has received such authority the Contractor shall give 7 days 
clear notice of entry in writing to the owner and the occupier or other body controlling 
the land. 

The notice of entry to each parcel of land shall be in a form approved by the 
Superintendent.  It shall include: 

(a) The address and / or description of the parcel of land, 

(b) details of the work to be performed on the land, 

(c) the approximate duration of the work on the land, 

(d) a statement that a notice of clearance will be required from the owner, occupier 
or other body controlling the land on completion of work on the land. 

A copy of each notice of entry shall be provided to the Superintendent within 24 hours 
of its issue. 

The Contractor shall obtain the written approval of the relevant Authority before 
entering into any road, railway, tramway or other reserve or easement. 

The Contractor shall be responsible for all damage to existing improvements and shall 
restore such improvements to a condition not less than that which obtained before the 
work commenced. 

GS1.23 PROGRAM 

The Contractor shall provide a program in accordance with the following. 

Particular requirements for the program for the Works which are not included in the 
General Specification shall be as Particularly Specified. 

The format for the program shall be bar chart, linked bar chart or critical path network 
analysis program at the Contractor’s discretion, provided that the minimum standard of 
program format Particularly Specified or required by the Superintendent is employed. 
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BAR CHART:  Within 7 calendar days after notification of acceptance of the tender, 
submit to the Superintendent two hard copies and one electronic copy of a detailed bar 
chart showing intended progress against a suitable time scale, with provision made for 
entering actual progress.  If the Superintendent considers that this bar chart is not 
sufficient for his purposes or otherwise not satisfactory, he may require the Contractor 
to provide an amended bar chart within 7 days of being requested to do so. 

Revisions:  If at any time during the carrying out of the work the progress for any item of 
work shown on the bar chart is less than that forecast by the bar chart or the 
Superintendent considers that the bar chart does not show a satisfactory program of 
work, he may request the Contractor to provide within a stated period, a bar chart 
showing a revised work plan. 

Payment:  The Principal may refuse payment upon any certificate until such bar charts 
have been provided. 

LINKED BAR CHART:  Within 7 calendar days after notification of acceptance of the 
tender, submit to the Superintendent five copies of a detailed linked bar chart having 
dependency lines showing the intended progress and relationship of one activity upon 
each subsequent activity set against time scale.  The beginning and end of each 
activity shall be linked with a dependency line and critical path identified.  Provision 
shall be made for entering actual progress.  If the Superintendent considers that this 
bar chart is not sufficient for his purposes or otherwise not satisfactory, he may require 
the Contractor to provide an amended bar chart within 7 days of being requested to do 
so. 

Revisions:  If at any time during the carrying out of the work the progress for any item of 
work shown on the bar chart is less than that forecast by the bar chart or the 
Superintendent considers that the bar chart does not show a satisfactory program of 
work, he may request the Contractor to provide within a state period, a bar chart 
showing a revised work plan. 

Payment:  The Principal may refuse payment upon any certificate until such bar charts 
have been provided. 

UPDATING CONSTRUCTION PROGRAM:  Requirement:  The updating of the 
Construction Program shall meet the following requirements: 

• Three copies of the updated construction program shall be submitted to the 
Superintendent – two (2) hard copies (colour) and one (1) electronic copy on a 
CD, or other method approved by the Superintendent. 

• all copies of the Construction Program and Time Analysis shall be updated as 
requested in writing by the Superintendent.  Such updates shall be delivered to 
the Superintendent within seven working days of the request.  The number and 
cost of updates actually provided will be adjusted against the provisional items 
above. 

• for the purpose of this Contract: 

“STATUS” is defined as .... “accurately recording the status of the work based 
on the percentage of activities complete on the applicable program”. 

“UPDATING” is defined as .... “correcting activity sequences and adding or 
deleting activities, where necessary, to produce a network and analysis clearly 
indicative of the current job status and the intended progress”. 

• the status of the works is to be reviewed at one month periods in conjunction 
with such representatives as may be nominated by the Superintendent. 

• notwithstanding such reviews, prepare a monthly status report for submission 
and review by the Superintendent at the project team meeting.  The status 
report shall contain description of critical activities, current status, non-critical 
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activities which durations have varied, contract completion date, program 
completion date, report on milestones to be achieved over the ensuing month 
and items critical to maintain the program original status. 

• no changes of activity duration during the course of the works shall be made 
without agreement of the Superintendent. 

• outstanding claims for extension of time shall not negate the Contractor’s 
obligation to provide an updated program. 

• in the event that the Contractor does not comply with the provisions relating to 
updated program, the Principal may arrange to have the default rectified by 
other persons at the Contractor’s expense. 

EXTENSIONS OF TIME:  All extensions of time granted to the Contractor shall be 
incorporated in the construction program by adjustment of the program relative to 
current job situation at the update immediately following the granting of the extension. 

Support Data:  Applications for Extensions of Time under Clause 35 of the General 
Conditions of Contract shall be supported by data based on the updated construction 
program together with a time analysis indicating how critical activities were or will be 
affected and the effect on the Project Completion Date. 

Assessment:  Extensions of Time will be assessed on a normal 6 day working week (ie. 
Monday to Saturday). 

Format:  The format for submission of claims for Principal caused delays for Extension 
of Time is as follows: 

 

STATEMENT OF FACTS AND SUPPORTING DATA REQUIRED FOR 
SUBMISSION OF CLAIMS FOR PRINCIPAL CAUSED DELAYS FOR 

EXTENSIONS OF TIME 

ITEM DESCRIPTION 

A. Claim Identification of the Claim: description 

B. Costs Cost of Claim: 

• Whether costs are to be claimed. 

• Amount of costs claimed. 

C. Contractual Basis for Claim The contractual reason on which the claim is 
based (with references). 

D. Cause Cause of Claim: 

ie. late supply information; variation etc. 

E. Duration Time claimed. 

Identification of time on the program calendar. 

F. Program Effects Effects on: 

• Critical activities. 

• The critical path. 

• Non-critical items of work. 

• Other 

G. Graphic Presentation (to 
demonstrate the difference 
between the planned work and 
the actual work). 

Network Diagrams detailing: 

• The original programmed activities with 
allowances for approved extensions of 
time. 
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• The as-constructed details which will 
support the claim. 

H. Documentation Copies of all information relating to the claim, 
eg. 

• Correspondence 

• Variations 

• Site Instructions 

• Requests for Information 

• Transmittals 

• Drawings (where possible) 

• Any other information, i.e. background 
information that is relevant to the claim, 
(eg. relevant minutes from site meetings, 
etc.) 

I. Mitigation Identify what action has been taken, or is 
possible, to mitigate the delay, or costs of the 
delay. 

 

In the absence of an agreed planning program the Superintendent is not bound to base 
decisions on the Contractor’s program and will make decisions in a reasonable manner 
based on information available at the time. 

The Contractor shall mount and display on the Contractor’s site office the bar chart or 
network diagram based on the construction program and shall keep it up to date. 

GS1.24 MATERIALS PROVIDED BY THE CONTRACTOR 

The Contractor shall provide all materials and things temporary and permanent for 
performance of the Contract other than those specified as to be provided by the 
Principal. 

Any special provisions of the Conditions of Contract regarding supply of cement for the 
Contract shall apply.  Inspection and testing before delivery to the Site of manufactured 
materials and goods to be supplied by the Contractor shall be the responsibility of the 
Contractor. 

All articles to be manufactured and supplied by the Contractor under this Contract shall 
be inspected and tested by the Department of Local Government, Queensland, or by 
other Testing Authorities approved by the Principal and the Department of Local 
Government, Queensland. 

The Contractor shall at his own expense supply all labour and equipment and render all 
assistance required to enable the Testing Authority to perform all inspections and tests 
which that Authority deems necessary for the purpose of this Contract. 

The Contractor shall so arrange that the Testing Authority may at all times during 
normal working hours inspect any work in progress. 

Before dispatch or delivery of any article or batch of articles the Contractor shall give 
notification to the Testing Authority of readiness for inspection and / or testing.  No 
articles shall be dispatched or delivered until they have been inspected and / or tested 
as deemed necessary by the Authority. 

All articles inspected and / or tested and deemed satisfactory by the Testing Authority 
shall be branded with the stamp of the Testing Authority. 

Any article rejected by the Testing Authority shall be unmistakably marked as such and 
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shall not be supplied under this Contract. 

When by prior arrangement articles have not been inspected by the Testing Authority or 
tests have been performed in the absence of the Testing Authority the Contractor shall, 
on request, provide to the Superintendent Certificates signed by an approved testing 
agency giving the results of required by the Contract and certifying that the articles 
have been manufactured in accordance with the provisions of the Contract. 

Payment of fees for inspection and testing shall be made by the Contractor or his agent 
direct to the Testing Authority.  In the case of a Schedule of Rates Contract no separate 
payment shall be made to the Contractor for charges for testing manufactured articles 
as provided in this Clause, which are deemed to be included in the appropriate rates in 
the Schedule of Quantities and Rates. 

The Principal reserves the right to further inspect and / or test, at his own expense, the 
whole or any portion of the works after delivery to the Site.  If due to damage prior to or 
during delivery, offloading and stacking, or due to any modification or alteration 
subsequent to any previous inspection or test, an article fails to withstand the onsite 
inspection and / or test, it will be rejected by the Superintendent and the Contractor 
shall replace it by another which shall fulfil all requirements of the Specification at no 
additional charge to the Principal. 

GS1.25 MATERIALS PROVIDED BY THE PRINCIPAL 

Not applicable. 

GS1.26 WORKS TO BE TO APPROVAL OF THE SUPERINTENDENT 

The Work under the Contract and the methods and manner in which it is to be 
executed shall be subject to the approval of the Superintendent. 

To this end the Contractor shall, before commencing work and at such other times as 
are required by the Superintendent, submit to the Superintendent for his approval a 
statement of the methods by which he proposes to carry out the works including 
descriptions of the constructional plant and temporary works proposed to be employed.  
Unless otherwise approved by the Superintendent such statements shall be in writing. 

GS1.27 SUPERINTENDENT'S INSPECTIONS 

The Contractor shall give reasonable and adequate notice to the Superintendent when 
items of work are ready for inspection and shall ensure the readiness for inspection of 
all such works.  Items of work for which such notice shall be required shall be as 
directed by the Superintendent. 

The Contractor shall provide sufficient and safe facilities including access, equipment, 
materials and labour to enable the Superintendent and his staff conveniently to carry 
out such inspections as they may deem necessary. 

In the event that scaffolding or other means of access is to be removed or work is to be 
covered the Contractor shall advise the Superintendent in reasonably sufficient time to 
enable inspections to be carried out prior to such removal or covering. 

No inspections will be performed on weekends or public holidays unless by special 
arrangement and the Contractor shall pay the cost of inspections made by special 
arrangements.  The Contractor shall also be responsible for payment of all charges and 
costs of the Superintendent in and associated with extra inspections and other work 
which are necessary due to defective work and failure of tests. 

GS1.28 NOTICE OF WORKS 

The Contractor shall give to the Superintendent at least 48 hours notice of his intention 
to perform any works for which such provision is Particularly Specified and shall 
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perform those works only in the presence of the Superintendent or his representative 
unless the prior approval of the Superintendent has been granted for them to be 
performed in his absence. 

GS1.29 COVERING UP OF WORK 

Parts of the work under the Contract which under Clause 31.2 of the Conditions of 
Contract shall not be covered up or made inaccessible without the Superintendent's 
prior approval shall include those parts Particularly Specified. 

GS1.30 INSPECTIONS BY SUPERINTENDENT DURING DEFECTS LIABILITY PERIOD 

The Superintendent will give the Contractor due notice of his intentions to carry out any 
inspections during the Defects Liability Period and the Contractor shall thereupon 
arrange for a responsible representative to be present on the Site at the times and 
dates specified by the Superintendent. Such representative shall render all necessary 
assistance to the Superintendent and shall take note of all matters and things to which 
his attention is directed. 

GS1.31 PROJECT MEETINGS 

The Contractor's Representative and such other of the Contractor's personnel 
(including representatives of subcontractors) as are required by the Superintendent to 
do so shall attend project meetings as required by the Superintendent. 

The Superintendent may require project meetings to be held on Site or at his office. 

Unless otherwise directed by the Superintendent, the Superintendent shall keep 
minutes of project meetings and shall issue one copy thereof to the Contractor within 5 
working days after each meeting. 

At the first site meeting the Contractor shall submit to the Superintendent the names 
and telephone numbers of all responsible persons who may be contacted after hours 
during the course of the Contract. 

GS1.32 CONTRACTOR'S RESPONSIBILITY FOR DESIGN OF THE WORKS 

The Contractor shall design those parts of the Works as are Particularly Specified in all 
respects to the approval of the Superintendent and shall be responsible for the design 
and performance of those parts of the Works. 

GS1.33 TESTING OF MATERIALS AND WORKMANSHIP 

Inspection and testing before delivery to the designated delivery point of materials and 
other goods to be supplied by the Principal shall not be the responsibility of the 
Contractor.  The Contractor shall be responsible for inspection of materials and other 
goods supplied by the Principal after delivery to the designated delivery point as 
specified elsewhere. 

Inspection and testing as specified elsewhere before delivery to the Site or the 
designated delivery point of materials and other goods to be supplied by the Contractor 
shall be the responsibility of the Contractor in accordance with MATERIALS 
PROVIDED BY THE CONTRACTOR. 

Pressure testing of pipework, testing of plant and other works required to contain or 
prevent the passage of water or the like for watertightness and performance testing of 
plant and equipment as specified shall be performed by the Contractor unless 
Particularly Specified otherwise. 

Unless Particularly Specified otherwise all other tests of materials and workmanship 
(i.e. those not referred to previously in this Clause) shall be performed by an 
independent testing agency approved by the Superintendent. The results of tests shall 
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be provided to the Superintendent in duplicate by the testing agency, with copy to the 
Contractor. 

The tests to be performed shall be as specified elsewhere in the General Specification 
or in the Particular Specification. 

The Contractor shall make all necessary arrangements for testing with the testing 
agency approved by the Superintendent. 

Testing will be carried out at times mutually agreed between the Contractor and the 
Superintendent and a minimum of 24 hours notice shall be provided by the Contractor 
of when materials and workmanship will be ready for testing to enable tests to be 
completed and correlated. The Contractor shall make due allowance for the time taken 
for tests eg. soaked CBR tests.  Samples shall be obtained from and insitu tests shall 
be performed at locations chosen by the Superintendent or chosen by the testing 
agency and approved by the Superintendent. 

The Contract Price shall be deemed to allow for provision of all samples required for 
testing purposes, and for any inconvenience caused to the Contractor by such testing. 

Except as hereinafter provided to the contrary or otherwise Particularly Specified, the 
cost of tests performed by the appointed testing agency shall be borne by the 
Contractor. 

GS1.34 FAILURE OF CONTRACTOR TO PERFORM OBLIGATIONS IN TESTING 

Should the Contractor fail to perform any of his obligations for inspection and / or 
testing, the Principal may arrange for any such obligations to be performed by others, 
at a place deemed appropriate by the Superintendent.  Costs incurred by the Principal 
in so doing shall be deducted from payments otherwise to be made to the Contractor. 

GS1.35 AS CONSTRUCTED DRAWINGS 

The Contractor shall employ a Licensed Surveyor to prepare "as constructed" drawings 
of all works constructed under the Contract for which as constructed drawings are 
Particularly Specified to be required. 

Unless otherwise required by the Contract as constructed drawings of the following 
elements of the works shall be prepared: 

• stormwater drainage 

• sewerage 

• water reticulation 

• earthworks 

• roadworks 

• Telstra services 

• electricity Services 

• bridge piling 

• concrete works (including bridge decks, kerbs, etc) 

• bridge metalwork 

As constructed drawings and certification shall comply fully with the requirements of the 
relevant Local Authority. 

Unless otherwise required by the Contract as constructed drawings shall be presented 
in approved digital format and as hard copy on a transparent medium and with 2 No. 
prints thereof at scales approved by the Superintendent. 
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"As constructed" drawings shall be clearly noted and dimensioned and shall include 
such information as is particularly specified to be required. 

Unless otherwise required by the relevant Local Authority the information shown on as 
constructed drawings shall include: 

(a) the alignments and grades of all sewers, pipelines and reticulation and the 
locations of all appurtenances relative to two property boundaries or other 
permanent physical features if no boundaries are convenient; 

(b) the individual materials, sizes, types, classes stiffnesses, qualities etc. of all 
pipes and fittings and joint types; 

(c) in the case of water reticulation, water mains and sewage pressure mains, 
invert levels and changes of grade and depths of cover at significant locations; 

(d) in the case of sewers, pipe invert levels at manholes, manhole cover levels, 
locations of manholes with respect to two property boundaries and distances 
between manholes; 

(e) in the case of sewers, house connection branch types, depths, invert levels and 
locations with respect to two property boundaries and as chainage along sewer 
from downstream manhole; 

(f) in the case of stormwater drainage, invert levels at all inlets, manholes and 
outlets; 

(g) in the case of open channels, invert levels at all changes of grade; 

(h) in the case of water reticulation, the locations of all hydrants, valves, bends, 
tees, and other fixtures and road crossings; 

(i) in the cases of trunk water mains and sewage pressure mains, invert levels, 
gradients of pipes and depths of cover; 

(j) in the cases of trunk water mains and sewage pressure mains, the locations of 
all valves, bends, tees and other appurtenances and fittings; 

(k) In the case of concrete works the extent and levels of foundations, abutments, 
bridge beams, kerb units, relieving slabs and footpaths. 

(l) In the case of bridge metalwork the extent, alignment and level of installed rails, 
balastrades and the like. 

(m) in the cases of earthworks, final surface levels at all points at which design 
levels are provided on the Drawings; 

(n) in the cases of roadworks, such information as is required to confirm that the 
roadworks comply with the design intent. 

As constructed drawings shall be supplied to the Superintendent within 3 weeks of 
Practical Completion. 

As constructed drawings of Telstra service conduits shall be provided to the 
Superintendent for onward transmission to Telstra at least ten days before the 
proposed inspection of the works by the relevant Local Authority and at least 10 days 
before commencement of installation of services by Telstra. 

The Licensed Surveyor who prepares the as constructed plans shall certify their 
accuracy.  The certification shall include the statement to as constructed survey 
location of the relevant construction element presented in the data, relative to all 
appropriate survey datums (ie the exact location in space of each construction element 
/ entity). 
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GS1.36 SIGNBOARDS 

Within two weeks of the Date of Acceptance of Tender the Contractor shall, if required 
to do so by the Particular Specification, provide and erect in locations approved by the 
Superintendent project signboards in approved format.  The signboards shall be 
soundly constructed and supported.  The signboard information shall be written by a 
competent signwriter to the approval of the Superintendent.  The Contractor shall 
maintain the boards in good condition until instructed to remove them and make good 
all land or other things disturbed by its presence and removal. 

GS1.37 PERMANENT SERVICE MARKERS 

If the Works include the construction and/or relocation of underground services, the 
Contractor shall provide permanent service markers as Particularly Specified. 

GS1.38 RESTORATION AND CLEANING UP 

Prior to issue of a Certificate of Practical Completion the Contractor shall (except as 
provided for by the Conditions of Contract) remove from the Site and other areas 
affected by the performance of the Contract all surplus materials, waste materials, 
rubbish and the like and shall restore all improvements as specified and reinstate all 
surfaces necessarily or otherwise disturbed during the course of the Works. 

GS1.39 RESPONSIBILITIES AND DUTIES OF CONTRACTOR DURING DEFECTS 
LIABILITY PERIOD 

During the Defects Liability Period the Contractor shall in addition to his responsibilities 
specified in the Conditions of Contract be deemed responsible for those things which 
are in the Particular Specification or elsewhere specified to be the responsibilities and 
duties of the Contractor during the Defects Liability Period. 

GS1.40 FINAL INSPECTION 

The Contractor shall arrange for the Superintendent and all interested Authorities to 
inspect the whole of the Works not sooner than two weeks before the due date for 
completion of the Defects Liability Period.  All defects to be remedied and outstanding 
works required to be completed shall be itemised and the Superintendent shall direct 
the Contractor to remedy the defects and complete the work as provided for in the 
Conditions of Contract. 

GS1.41 WORKS PERFORMED BY THE PRINCIPAL 

Not applicable 

GS1.42 CHARGES FOR INSPECTIONS AND REINSPECTION BY LOCAL AUTHORITY 

The Contractor shall pay all charges levied by the Local Authority or other Authorities 
for inspection and reinspections of the Works. 

GS1.43 WORKING HOURS AND WORKING DAYS 

The working hours and working days which are deemed to be stated in the Contract 
shall be those working hours and working days stated by the Contractor in his Tender 
amended as required by the Superintendent prior to acceptance of the Tender. 

GS1.44 QUALITY ASSURANCE 

Unless otherwise Particularly Specified the Contractor shall propose, establish, 
document, implement, maintain and monitor a quality system in accordance with the 
requirements of AS 9001 as appropriate to the contract or as nominated in the 
Particular Specification. 
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The quality system shall cover all aspects of the Works, including design to the extent 
that design is the responsibility of the Contractor. 

The Quality System shall be subject to the approval of the Superintendent, which 
approval shall not relieve the Contractor of any obligation under the Contract. 

The Quality System shall be documented in: 

(a) A Quality Manual, 

(b) A Procedures Manual, 

(c) Such other documentation as is required 

Formats of quality system documentation shall be those of the Contractor, subject to 
the approval of the Superintendent, unless otherwise Particularly Specified. 

The Quality manual shall be prepared in accordance with the nominated Australian 
Standard.  The manual shall include: 

(a) A Policy Statement setting out the Contractor’s QA Policy. 

(b) System Application 

(c) Responsibilities and Organisations 

(d) Procedural Flow Chart and Procedure Index  

(e) Manual review 

The Contractor shall prepare, maintain and continuously update a Procedures Manual 
to include: 

(a) Documentation 

(b) Design / Design Certification Plan 

(c) Procurement (materials and equipment supply) 

(d) Inspection and test plans (including Acceptance Criteria and Test Frequencies) 

(e) Construction 

(f) Special Processes 

(g) Records 

(h) Non-conformance 

(i) Quality Audits 

The Procedures Manual shall be reviewed and updated continuously. 

During the period of the Contract the Contractor shall compile and submit to the 
Superintendent fortnightly Quality Assurance Statements.  The Quality Assurance 
Statements shall provide a continuous record of checking and verification procedures 
throughout all phases of the work and shall also include review and update of existing 
procedures and submission of revised procedures. 

Any item which does not conform to contractual requirements shall be the subject of a 
Non-conformance Report.  Non-conformance Reports shall be documented in an 
approved format and shall include identification of the non-conformance instructions 
regarding re-working, rectification, rejection or removal of the item. Non-conformance 
reports do not need to be immediately submitted to the Superintendent (as specified 
elsewhere in this Clause) in the case of such events as occasional failure to pass field 
tests when such failure is readily remedied by re-working and retest, eg in the case of 
compaction of earthworks or pavement materials. 

The Superintendent at his discretion may notify the Contractor of perceived non-
conformances, which instances shall be treated as non-conformance by the Contractor. 
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Within 28 days after the date of Practical Completion the Contractor shall compile and 
submit to the Superintendent two copies of a Final Quality Assurance Report.  This 
document shall contain all of the quality records for the Contract together with such 
analysis of such records as the Superintendent may deem necessary to demonstrate 
that the works have been designed and constructed in accordance with the Contract 
and the approved Quality System.  If at that time there are minor omissions and minor 
defects not yet remedied which when remedied will generate quality records, such 
additional quality records shall be issued as addenda to the Final Quality Assurance 
Report. 

Unless otherwise Particularly Specified, the Contractor shall submit to the 
Superintendent, or shall make available for review on request as nominated, quality 
system documentation in the numbers of copies and in accordance with the time-frame 
stated below: 

• Quality Manual: 1 No. copy to be submitted to the Superintendent within 7 days 
of acceptance of the Tender. 

• Design / Design Verification Plan (for components of the works the design of 
which are the responsibility of the Contractor): 2 No. copies to be submitted to 
the Superintendent within 14 days of acceptance of the Tender. 

• Quality Plan: 2 No. copies to be submitted to the Superintendent within 14 days 
of acceptance of the Tender. 

• Quality Procedures: 1 No. copy to be available for review on request. 

• Inspection and Test Plan: 2 No. copies to be submitted to the Superintendent 
no less than 14 days prior to use. 

• Technical Procedures: 1 No. copy to be available for review on request. 

• Quality Records: 1 No. copy to be available for review on request, and to be 
submitted as required for the Final Quality Assurance Report; 

• Quality Assurance Statements: 2 No. copies to be submitted to the 
Superintendent fortnightly. 

• Non-conformance reports: 2 No. copies to be submitted to the Superintendent 
immediately. 

• Final Quality Assurance Report:  2 No. copies to be submitted to the 
Superintendent within 28 days after the date of Practical Completion. 

• Addenda to the Final Quality Assurance Report: 2 No. copies to be submitted to 
the Superintendent within 7 days of completion of the outstanding item of work, 
and prior to issue of the Final Completion Certificate. 

It shall be a prerequisite to issue by the Superintendent of a payment certificate or a 
Certificate of Practical Completion that Quality Assurance Statements have been 
submitted to the Superintendent up to date. 

It shall be a prerequisite to issue by the Superintendent of a Final Completion 
Certificate that the Final Quality Assurance report and all addenda thereto deemed 
necessary by the Superintendent have been submitted to the Superintendent. 

Witness and Hold Points shall be as agreed during the course of the works and/or as 
Particularly Specified.  The Contractor shall give the Superintendent at least 5 working 
days notice of witness and hold points unless otherwise Particularly Specified or 
agreed. 

Neither the Principal nor the Superintendent has obligations in respect of hold and 
witness points other than those specified or required to ensure Building Act compliance. 
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Requirements for Traceability shall be as specified in the General Specification and in 
the Particular Specification. 

GS1.45 DUTY OF CONTRACTOR TO NOTIFY SUPERINTENDENT 

It shall be a duty of the Contractor to notify the Superintendent of any sign of actual or 
potential damage to the Works. 

Such sign may include, but not by way of limitation, unexpected behaviour of a 
structure, noticeable deflection or other movement of a structure, cracking of a 
structure, ingress of water, unexpected behaviour of earthworks, such as settlement, 
cracking, heaving or other movement, movement of pavement layers. 

GS1.46 CERTIFICATION BY THE SUPERINTENDENT OF WORKS UNDER THE 
CONTRACT 

Where the Superintendent is required by the Principal, the Local Authority or other 
authority to provide any certification of the works under the Contract, the Contractor 
shall perform to the satisfaction of the Superintendent whatever is required of it to 
enable the Superintendent to provide the required certification. 

Such responsibility of the Contractor shall include, but not by way of limitation, the 
following: 

(a) provision of safety requirements; 

(b) provision for traffic; 

(c) protection of public and adjacent property; 

(d) protection of public utilities; 

(e) evidence of accuracy of setting out and accuracy of compliance with setting out; 

(f) evidence of suitability of materials including fill and pavement materials; 

(g) evidence of suitability of plant; 

(h) evidence of suitability of formwork; 

(i) timely provision of test results; 

(j) provision of adequate notice to the Superintendent where aspects of the works 
are ready for inspection; 

(k) keeping the works open for inspection as required by the Superintendent; 

(l) evidence of suitability of pavement surfacing, including evidence of pavement 
preparation, primer, aggregate and binder, rates of application, road and primer 
temperatures, rates of application of materials, timely application of rolling etc; 

(m) evidence of proper jointing of pipework; 

(n) provision of adequate notice to the Local Authority and other authorities when 
supervision or inspection of works is to be undertaken by such authority; 

(o) immediate notification of the Superintendent on becoming aware of a test result 
or results suggesting possible non-compliance with the requirements of the 
Contract; 

(p) as constructed drawings as specified; 

(q) photographic records as specified; and 

(r) such other requirements as are particularly Specified on are made known from 
time to time by the Superintendent. 

When the Contractor is required to provide test results or other evidence of compliance 
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or non-compliance of aspects of work with the requirements of the Contract, such 
documentation shall be delivered to the Superintendent before the next related stage of 
the works is commenced. 

GS1.47 PHOTOGRAPHIC RECORD OF THE WORKS 

Unless otherwise Particularly Specified the Contractor shall compile a photographic 
record of the works under the Contract as they proceed. 

The photographic record shall include photographs of the following: 

(a) areas to be filled, before commencement of preparation for placement of fill, 
and after preparation for but before commencement of placement of fill; 

(b) areas where removal of unsuitable material is necessary, prior to removal of 
unsuitable material, following removal of unsuitable material but before 
commencement of placement of fill, and upon completion of placement of fill; 

(c) earthworks at the intervals Particularly Specified on if no interval is Particularly 
Specified, daily; the photographs to show only those parts of earthworks worked 
since the previous record; 

(d) road subgrade after preparation to receive subbase but before commencement 
of placement of subbase; 

(e) trenches for sewers, stormwater drain pipes and culverts, water reticulation, 
Telstra conduits and electricity conduits: 

o following excavation and trimming but prior to commencement of 
placement of pipe bedding; 

o following placement of bedding but before commencement of laying 
pipes; 

o following laying pipes and provision of haunch but prior to provision of 
surround; photographs of stormwater pipes to show proper application 
of joint and lifting hole taping or other sealing, photographs of water 
reticulation to show thrust blocks; 

o following provision of surround but prior to commencement of 
placement of backfill; 

o in the case of trenches across pavements, on completion of backfill but 
prior to placement of pavement layers; 

o in the case of Telstra and electricity conduits, to show marker tapes and 
the like. 

All pipe runs shall be covered by the photographic record. The record shall 
clearly identify the part of the pipe run covered by each photograph. 

(f) prepared formations prior to placement of concrete or sand or concrete blinding 
layers; 

(g) pits, manholes and pump station wells prior to placement of backfill, showing 
proper application of joint and lifting hole taping or other sealing, and where 
bases are required to extend beyond the shaft of the pit manhole or well, the 
base extension; 

(h) formwork and reinforcement immediately prior to each concrete pour; 

(i) surfaces of pavement layers prior to placement of the subsequent layer; 

(j) temporary safety devices and signage, at intervals approved by the 
Superintendent; 

(k) such other aspects of the works as are Particular Specified or may be required 
from time to time by the Superintendent. 
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The photographic record shall be complete in its coverage of those works to be 
concealed subsequently. 

Two copies of the photographic record shall be provided to the Superintendent. 

Photographs shall be mounted on A4 paper suitable for compilation in a lever arch file.  
Each photograph shall be accompanied by text identifying the date of the photograph 
and the location of the works shown, and shall include identification plans if necessary. 

The Contractor shall provide the mounted photographs to the Superintendent as work 
proceeds, in a timely manner satisfactory to the Superintendent. 

GS1.48 OCCUPIED PREMISES 

OCCUPANCY BY PRINCIPAL:  The Principal or persons authorised by the Principal 
will continue in possession and occupancy of the parts of the site and existing buildings 
shown on the Drawings, or Particularly Specified. 

The Contractor shall provide safe access to occupied premises for the Principal and 
such authorised persons as shall be notified to the Contractor. 

The Contractor shall arrange work in occupied or partially occupied premises to 
minimise nuisance to the occupants and ensure their safety. 

The Contractor shall protect the occupants against weather, dust, dirt, water or other 
nuisance by means of temporary screens or the like. 

GS1.49 ADJOINING PROPERTY 

JOINT INSPECTIONS:  The Contractor shall arrange a joint inspection with the 
Superintendent and the owners and occupants of adjoining properties prior to and on 
completion of the Works. 

RECORDS:  At the initial inspection, the Contractor shall make detailed records of 
conditions existing within the adjoining properties, especially structural defects and 
other damage or defacement; arrange for not less than two copies of each record, 
including drawings, written descriptions and photographs, to be endorsed by the 
owners and occupants, or their representative, as evidence of conditions existing 
before commencement of work; provide one endorsed copy of each record to the 
Superintendent; keep the other endorsed copy on site. 

NOTICE:  The Contractor shall give notice of intention to commence work to owners 
and / or occupants of adjoining property, and give them an outline description of the 
type and extent of the work. 

KNOWN ENCROACHMENTS:  The Contractor shall not demolish or damage adjoining 
property shown on the Drawings as encroachments on to the site. 

REVEALED ENCROACHMENTS:  Should the works reveal encroachments of 
adjoining property on to the site or encroachments of existing site structures on to 
adjoining property, and should such encroachments be not referred to in the Contract, 
the Contractor shall obtain instructions immediately such encroachments are revealed. 

GS1.50 EXISTING FLORA 

The Contractor shall protect from damage all trees and other plants which are shown or 
specified to be retained, or need not be removed or damaged for construction 
operations. 

GS1.51 SALVAGED ITEMS 

Unless otherwise Particularly Specified, and subject to the provisions of the General 
Conditions of Contract, materials, plant, equipment or other things salvaged from the 
Works shall become the property of the Contractor and shall be removed by him for the 
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site. 

GS1.52 TEMPORARY FENCE 

The Contractor shall enclose the work and plant area within the defined Contractor’s 
site area (shown on the Drawings or as defined by the Superintendent) with a 
temporary barricade, hoarding and / or gantry with adequate gates to satisfy 
requirements of the Workplace Health and Safety Act; shall maintain same, remove on 
completion and make good the grounds. 

GS1.53 JOINING TO EXISTING WORK 

The Contractor shall carry out the joining of new work to existing work, and any 
consequent cutting away, in a manner appropriate to the materials, and make good to 
existing work such that a neat and well executed junction is formed. 

GS1.54 TEMPORARY WORKS 

The Contractor shall provide, maintain, remove, and/or reinstate all and any temporary 
work required in connection with the work.  All such temporary work shall be properly 
designed and constructed for the load which it will be required to carry.  A description of 
the proposed temporary works together with designs prepared by a competent 
Professional Engineer shall be submitted to the Superintendent for approval prior to 
construction.  In no case shall such approval relieve the Contractor of responsibility for 
the adequacy and safety of the temporary work. 

No payment additional to the Contract Sum will be paid for the construction 
maintenance and removal of any temporary work in connection with the Contract. 

GS1.55 ENVIRONMENTAL MANAGEMENT PLAN (CONSTRUCTION) (EMP(C)) 

GS1.55.1 Preparation of EMP(C) 

The Contractor shall prepare an Environmental Management Plan (Construction) 
(EMP(C) to cover all site construction works required for the completion of the Contract. 

The following relevant Australian Standards and other documents shall be taken into 
account in the preparation of the EMP(C): 

• Environment Protection Act 1994 and its Environmental Protection Policies and 
Regulation; 

• Environmental Guidelines for Construction and Building Sites – Department of 
Environment (DOE); 

• Environmental Guidelines for Noise from Blasting (DOE); 

• Environmental Management Plan Process (DOE); 

• Water Act 2000 and its Policies and Regulation; 

• Fisheries Act 1994 and its Regulation; 

• Workplace Health and Safety Act 2011 and its Regulations and Codes; 

• Coastal Protection and Management Act 1995 and its Regulation; 

• Nature Conservation Act 1992; 

• AS 2436 : Guide to Noise Control on Construction, Maintenance and Demolition 
Sites; 

• Soil Erosion and Sediment Control – Engineering Guidelines for Queensland 
Construction Sites (Institution of Engineers, 1996); 
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• Guidelines for the Assessment of Contaminated Land (Chem. Unit 1991); 

• Sediment Control Guidelines (TIMP 1994); 

• Land Protection (Pest and Stock Route Management) Act 2002; 

• Queensland State Planning Policy 2/02: Planning and Managing Development 
Involving Acid Sulfate Soils; 

• Queensland Acid Sulfate Soil Technical Manual: Soil Management Guidelines. 

If final copies of these documents have not been issued, then the latest draft copy 
where available shall be used. 

The EMP(C) shall be a practical and achievable plan of management for the Contractor 
to implement and shall ensure that the environmental impact of the works is minimised.  
The plan shall be job and site specific. 

GS1.55.2 Licencing 

All relevant Australian Standards, legislation and other documents taken into account in 
the preparation of the EMP(C) shall be detailed in the EMP(C).  The EMP(C) shall 
identify environmental licencing requirements and the Contractor shall be responsible 
for obtaining licences pertaining to the construction activities they are undertaking. 

GS1.55.3 Content of EMP(C) 

The EMP(C) shall address in detail each of the following environmental impacts as they 
affect the works, however the EMP(C) shall not be limited in scope to the items listed 
below: 

• Licencing requirements; 

• Dust generated as a result of construction activities; 

• Stormwater quality; 

• Storage of fuel and other hazardous goods; 

• Fuelling and maintenance of vehicles and equipment; 

• Disposal of waste (Fuel, oil, chemical, human etc); 

• Erosion and sediment control; 

• Surface water flows; 

• Contaminated water; 

• Land contamination; 

• Cultural heritage; 

• Social disruption; 

• Noise; 

• Traffic control; 

• Flora and Fauna; 

• Acid Sulfate soils: 

• Laser beams; 

• Environmental incidents; 

• Environmental complaints; 
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• Environmental training; 

• Self auditing procedures; and  

• Audits. 

GS1.55.4 EMP(C) Approval 

The Contractor shall submit three (3) copies of the EMP(C) to the Superintendent for 
approval within fourteen (14) days of acceptance of the tender.  The Superintendent 
shall review the EMP(C) and advise the Contractor of its acceptability or otherwise. 

If alterations are required they shall be re-submitted as soon as possible and prior to 
work commencing on site. 

If the Contractor desires mobilisation on site and commencement of operations before 
full approval of the EMP (C), it shall designate a HOLD POINT in the submitted EMP 
(C) and gain approval up to that point from the Superintendent prior to commencing the 
works. 

Approval of the EMP(C) will not relieve the Contractor of its obligations and duties to 
comply with all relevant legislation. 

The EMP(C) shall remain in place and cover the entire contract period from its date of 
approval until the end of the defects liability period. 

GS1.55.5 Implementation of EMP(C) 

The Contractor shall provide the Superintendent a copy of the self audit report including 
environmental incidents and reports at each site construction meeting.  The 
Superintendent will independently audit the works from time to time referenced against 
the Contractor’s approved EMP(C). 

The Contractor shall comply with the approved EMP(C) throughout the course of the 
Contract. 

GS1.56 THIRD PARTY CLAIMS 

The Contractor shall be responsible for any damage to any public or private property 
that occurs as a result of their operations. 

The Contractor shall notify the Superintendent in writing, within one working day, of all 
claims made against the Contractor in respect of personal injury and damage to 
property.  The written notification shall include details of: 

• The date of location of the incident; 

• The type and amount of claim; 

• The alleged cause of claim; and 

• The date of settlement of the claim or the reason for rejection of the claim. 

Prompt settlement of all reasonable claims whether by the Contractor or by his insurer 
is a priority requirement of the Council’s commitment to the provision of excellent 
Customer Service. 
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GS2.00 MATERIALS 

GS2.01 SUBJECT OF SPECIFICATION: MATERIALS 

This section of the Specification applies to the general standards of materials to be 
supplied under the Contract. 

Materials for which standards are not specified herein shall be as Particularly Specified 
or as approved by the Superintendent. 

References to a Schedule of Quantities and Rates apply only to Supply Contracts of 
that nature. 

GS2.02 SUITABLE MATERIALS AND FINISHES 

All material and their finishes shall be suitable for their conditions of service. 

GS2.03 MATERIALS FOR PRESSURE PIPES AND FITTINGS: PARTICULAR 
REQUIREMENTS AND STANDARDS 

Particular requirements and standards for pressure pipes and fittings to be supplied 
under the Contract shall be as Particularly Specified, shown on the Drawings, or as 
itemised in the Schedule of Quantities and Rates. 

Such requirements and standards shall include, but not by way of limitation, the 
following:  

• nominal or effective diameters or sizes, 

• working pressures and test pressures, 

• classes or grades of pipes and fittings, lengths which are particularly required or 
which differ from standard lengths, 

• particular requirements or standards which differ from those of this General 
Specification or are not specified herein. 

Where special pipe lengths are not itemised in the documentation the Contractor shall 
assess the requirements for special pipe lengths and the Contract Sum shall be 
deemed to include the provision of such special pipes. 

The provisions of the Particular Specification and Drawings shall take precedence over 
those of the General Specification. 

GS2.04 TESTING AND INSPECTION OF MATERIALS 

The pipes, fittings and other materials supplied by the Contractor and produced by a 
Manufacturer who has an approved Quality Assurance programme in place shall be 
tested and inspected by the Manufacturer in accordance with the provisions of his 
Quality Assurance procedures prior to dispatch from the works.  The items successfully 
tested shall be stamped or certified as appropriate. 

Materials produced by a Manufacturer who does not have an approved Quality 
Assurance programme shall be tested and inspected by an approved independent 
Testing Authority prior to dispatch from the works.  The items successfully tested shall 
be stamped or certified as appropriate by the Testing Authority. 

Items not marked under the Manufacturer’s Quality Assurance programme or by 
Testing Authority will not be accepted.  

Testing and inspection fees shall be paid by the Contractor and included in the relevant 
unit rates. 
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GS2.05 PIPES AND FITTINGS FOR GRAVITY SEWERS 

Sewerage pipes and fittings shall be manufactured and tested in accordance with the 
following Australian Standards as applicable: 

• AS 1260: 2009  PVC-U Pipes and Fittings for Drain, Waste and Vent 
Application. 

• AS 1646: 2007  Elastomeric Seals for Waterworks Purposes. 

PVC pipes and fittings used for sewers shall be rubber ring jointed and shall not be 
jointed by solvent welding except as follows: 

(a) Where couplings have been solvent welded to pipes and fittings at the 
manufacturer’s works. 

(b) Where adaptor couplings and single couplings for jointing cut pipes require 
solvent welded joints on site. 

(c) Where joints between pipes and fittings are to be encased in concrete. 

PVC-U pipes and fittings used for house connection branches may be jointed by 
solvent welding. 

The sizes of sewerage pipes shall be as shown on the Drawings or itemised in the 
Schedule of Quantities and Rates. 

Lengths of pipes shall be limited to 2 metres where directed by the Superintendent in 
bad ground conditions. 

Where the Contract is for Supply and Delivery sewer pipes shall be supplied complete 
with all jointing materials.  The cost of jointing materials shall be included in the rate 
tendered in the Schedule of Quantities and Rates for the supply of sewerage pipes. 

GS2.06 DUCTILE IRON PRESSURE PIPE  

Ductile iron pressure pipe shall be manufactured and tested in accordance with 
AS/NZS 2280: 2012  Ductile Iron Pipes and Fittings. 

The class of pipe or working / test pressure shall be as Particularly Specified, shown on 
the Drawings or required by the Schedule of Quantities and Rates.  Unless otherwise 
particularly required by the Contract the Class of pipe shall be Class K9 except for  

DN 80 pipe and as provided for hereinafter for screw flanged spun iron pipe; or where 
pressure rated Series 2100 ductile iron pipe is required by the Contract. 

Ductile iron pressure rated Series 2100 pipe shall be Class PN20 or PN35 as required 
by the Contract. 

Ductile iron pressure pipe shall be Tyton jointed unless otherwise Particularly Specified 
or itemised in the Schedule of Quantities and Rates or shown on the Drawings. 

Flange jointed pipe, where required by the Contract, shall be screw flanged.  In the 
case of screw flanged spun iron pipe the class of pipe shall be K12 notwithstanding the 
requirements of the Particular Specification regarding working and / or test pressures. 

Flange types shall be as Particularly Specified, itemised in the Schedule of Quantities 
and Rates or shown on the Drawings.  Where no such particular information is 
provided, flanges shall be standard flanges conforming to Clause 3.2 and Appendix H 
of AS 2280 (Class 16, compatible with Table C of AS 2129). 

Tyton jointed ductile iron pressure pipe shall be provided complete with Tyton gaskets 
complying with AS 1646 : 2007  Elastomeric Seals for Waterworks Purposes of class 
appropriate to the conditions of service and with sufficient pipe jointing lubricant. 

Flange jointed ductile iron pressure pipe shall be provided complete with suitable bolts, 
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nuts, washers, flange thread sealant and flange gaskets appropriate to the conditions of 
service. 

Ductile iron pressure pipe shall be ordinary Portland cement mortar lined internally in 
accordance with AS 2280. 

Where in the case of ductile iron pipes for sewerage purposes calcium aluminate 
cement (CAC) lining is required by the Contract, CAC lining shall conform to the 
requirements of British and European Standard BS EN 598, Ductile iron pipes, fittings, 
accessories and their joints for sewerage applications – requirements and test 
methods.  Calcium aluminate cement lining shall not be used for pipes in contact with 
drinking water. 

Ductile iron pressure pipe shall be coated externally with approved bituminous paint 
complying with the requirements of AS 2280 unless other coating is Particularly 
Specified. 

Ductile iron pressure pipe laid underground shall be provided with loose polyethylene 
sleeving as specified unless Particularly Specified otherwise.  Where the Contract is for 
Supply and Delivery sufficient polyethylene sleeving for the whole length of pipe 
supplied, with approved laps, shall be provided. 

The cost of jointing materials, internal lining, external coating and polyethylene sleeving 
as specified shall be included in the rate tendered in the Schedule of Quantities and 
Rates for supply of pipes. 

GS2.07 MILD STEEL PRESSURE PIPE  

Not applicable 

GS2.08 PVC-U PRESSURE PIPES AND FITTINGS  

Unplasticised PVC (PVC-U) pressure pipes and fittings shall be manufactured and 
tested in accordance with AS/NZS 1477: 2006  PVC Pipes and Fittings for Pressure 
Applications. 

The type, size and class of pipe or working / test pressure shall be as required by the 
Contract.  The Class of PVC-U pipe used for sewage pressure mains shall be not less 
than Class 12.  The Class of PVC-U pipe used for water mains and reticulation shall be 
not less than Class PN16, or for a pressure boosted fire main shall be not less than 
Class PN18.  Unless otherwise Particularly Specified or approved PVC-U pipe used for 
water mains and reticulation of size 100 DN and greater shall be of ductile iron 
compatible external diameter. 

When PVC-U pressure pipes and fittings are to be provided in accordance with a 
Performance Specification the maximum allowable working pressure in the pipes and 
fittings shall be down rated in accordance with AS 1477.  Unless otherwise Particularly 
Specified the pipe material temperature for this purpose shall be taken as 30

o
C. 

PVC-U pipes and fitting joints shall be rubber ring joints or solvent weld joints as 
required by the Particular Specification, Drawings and/or conditions of service.  Unless 
otherwise particularly required by the Contract such joints shall be rubber ring joints.  
Type of joints shall be subject to the approval of the Superintendent. 

PVC-U pipes shall not be employed beneath concrete or cast into or through concrete 
except where so required by the Contract. 

GS2.09 PVC-O PRESSURE PIPES  

Oriented PVC (PVC-O) pressure pipes shall be manufactured and tested in accordance 
with AS/NZS 4441: 2008  Oriented PVC (PVC-O) Pipe for Pressure Applications. 

The type, size and pressure class of pipe shall be as required by the Contract.  The 
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Class of PVC-O pipe used for sewage pressure mains shall be not less than Class 
PN12.  The Class of PVC-O pipe used for water mains shall be not less than Class 
PN16, or for a pressure boosted fire main shall be not less than Class PN18.  PVC-O 
pipe used for water mains and reticulation shall be of ductile iron compatible external 
diameter. 

When PVC-O pressure pipes and fittings are to be provided in accordance with a 
Performance Specification, the maximum allowable working pressure in the pipes and 
fittings shall be down rated in accordance with Table 3.3.1 of AS 1477: 2006.  Unless 
otherwise Particularly Specified the pipe material temperature for this purpose shall be 
taken as 30

o
C. 

PVC-O pipes and fitting joints shall be rubber joints or solvent weld joints as required by 
the Particular Specification, Drawings and / or conditions of service.  Unless otherwise 
particularly required by the Contract such joints shall be rubber ring joints.  Type of 
joints shall be subject to the approval of the Superintendent. 

PVC-O pipes shall not be employed beneath concrete or cast into or through concrete 
except where so required by the Contract. 

GS2.10 POLYETHYLENE PIPES AND FITTINGS 

Polyethylene pipes shall comply with AS/NZS 4130: 2009  Polyethylene (PE) pipes for 
pressure applications. 

Fittings for use with polyethylene pipes shall comply with AS 4129: 2008  Fittings for 
Polyethylene (PE) Pipes for Pressure Applications. 

Polyethylene pipes and fittings shall be manufactured from compounds complying with 
AS/NZS 4131: 2010  Polyethylene (PE) Compounds for pressure pipes and fittings. 

Polyethylene pipe and fitting material, size and pressure class shall be as required by 
the Contract. 

Polyethylene fitting types shall be as required by the Contract. 

Butt fusion welding and electrofusion jointing shall be performed only by properly 
qualified and certified welders using procedures and equipment approved by the pipe 
manufacturer. 

Female polyethylene threads shall not be connected to metal male threads. 

GS2.11 IRON PIPE FITTINGS  

The size, type and class of pipe fittings and pipe fitting joints shall be appropriate to the 
material, size, type, class, working pressure, jointing system and conditions of service 
of the pipeline and/or shall be as Particularly Specified, itemised in the Schedule of 
Quantities and Rates or shown on the Drawings. 

Pipe fittings shall be provided complete with protective coatings as specified and with 
suitable jointing materials.  Where loose polyethylene sleeving is specified sufficient 
polyethylene sleeving for the whole of the fittings supplied, with approved laps, shall be 
provided. 

The cost of protective coatings jointing materials and polyethylene sleeving as specified 
shall be included in the rates tendered in the Schedule of Quantities and Rates for 
supply of fittings. 

Iron pipe fittings shall be ductile iron fittings except where grey iron fittings are 
specifically permitted by the Contract for maximum working pressures not exceeding 
1200 KPa. 

Ductile iron fittings shall be manufactured and tested in accordance with AS/NZS 2280: 
2012  Ductile Iron Pipes and Fittings. 
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Grey iron pressure pipes and fittings shall be manufactured and tested in accordance 
with AS/NZS 2544: 1995  Grey Iron Pressure Fittings and shall be Class C.  Ends of 
fittings shall be spigot, socket or flanged as required by the Contract. 

Sockets of fittings which are to connect to PVC pipe shall be provided with a minimum 
socket depth in compliance with Table 7.4 of AS 1477: 2006, unless approved 
otherwise by the Superintendent.  

Flange joints shall be integral flanges or screw on flanges as appropriate.  In the case 
of screw on flanges the minimum class of pipe shall be K12 notwithstanding the 
requirements of the Contract regarding working and / or test pressures. 

Ductile iron fittings shall be ordinary Portland cement mortar lined internally in 
accordance with AS 2280 except where CAC mortar lined pipes are specified, or other 
fitting lining is required by the Contract. 

Grey iron pressure pipes and fittings shall be ordinary Portland cement mortar lined 
internally in accordance with AS/NZS 2544: 1995 except where CAC mortar lined pipes 
are specified or other fitting lining is required by the Contract. 

Fittings fusion bonded polymer coated with fusion bonded Nylon 11 or fusion bonded 
epoxy shall be provided where CAC mortar lined pipes are specified, or where such 
fusion bonded polymer coated fittings are otherwise required by the Contract.  Fusion 
bonded polymer coated fittings may be provided in lieu of cement lined fittings at no 
additional cost to the Principal. 

Except in the case of fusion bonded polymer coated fittings, the surfaces of all iron 
fittings not lined with cement mortar shall be coated with an approved bitumen paint.  
External surfaces may be powder coated in lieu of the bitumen coating. 

Iron pressure pipes and fittings laid underground shall be provided with loose 
polyethylene sleeving as specified. 

GS2.12 SLUICE VALVES 

Sluice valves shall be used for all pipe sizes 100mm and greater. 

Sluice valves shall be manufactured and tested in accordance with the particularly 
specified part of AS 2638: Gate Valves for Waterworks Purposes as follows: 

• AS 2638.1: 2011  Metal seated 

• AS 2638.2: 2011  Resilient seated 

Unless otherwise particularly specified valves shall be resilient seated. 

The size of sluice valve shall be as Particularly Specified, itemised in the Schedule of 
Quantities and Rates, or shown on the Drawings. 

The class of valve shall be appropriate to the maximum working pressure of the 
pipeline, or shall be as Particularly Specified, itemised in the Schedule of Quantities 
and Rates, or shown on the Drawings.  Unless otherwise particularly specified valves 
shall be minimum Class 14. 

Valves shall be of type appropriate to installation in the vertical (direction of flow 
horizontal) position unless otherwise Particularly Specified or shown on the Drawings or 
required by the equipment arrangement. 

The required operating differential pressure shall be the maximum working pressure of 
the valve unless otherwise Particularly Specified. 

Brass valve components shall be manufactured from dezincification resistant materials.  
Testing in accordance with AS 2345 is not required. 

The type of valve joint shall be as Particularly Specified, itemised in the Schedule of 
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Quantities and Rates, or shown on the Drawings; or shall be as approved by the 
Superintendent.  The type of valve joint shall be compatible with the pipe jointing 
system employed and the class of valve. 

Valve flanges shall be of a class to AS 4087 compatible with the valve class unless 
otherwise Particularly Specified. 

For Class 14 valves of 300 nominal size and larger, length over flanges shall be as 
shown on the Drawings or Particularly Specified or approved. 

Unless otherwise required by the Contract sluice valves shall close clockwise, shall be 
non-rising spindle and shall be fitted with a removable cast iron cap for key operation 
opening and closing. 

Each valve shall be subjected to a closed end body test and valve seat test in 
accordance with AS 2638 prior to dispatch from the works. 

Flanged valves shall be subjected to an open end test. 

All valves shall be subjected to a wedge strength test in both directions. 

Each valve shall be given a performance test consisting of the valve being operated for 
the full length of gate travel in both directions to ensure the free and smooth functioning 
of all components in the intended manner.  Any defects of workmanship shall be 
corrected and the test repeated until satisfactory performance is demonstrated. 

A test certificate is required for each valve. 

The Superintendent may require physical or analytical tests in addition to the tests 
specified above.  If the required tests prove satisfactory, the cost of the preparation for 
such tests and the cost of testing will be borne entirely by the Principal.  Should the 
tests prove the material or materials to be of quality inferior to that specified herein the 
costs shall be borne by the Contractor. 

Valves shall be despatched from the works and installed with the wedge in the closed 
position. 

Valves shall be coated with thermosetting epoxy powder to AS 2638 or shall be nylon 
powder coated or equivalent. 

All exposed machined surfaces shall be coated with grease or other approved rust 
preventive coating as soon as practicable after machining. 

Sockets of sluice valves which are to connect to PVC-U pipe shall be provided with a 
minimum socket depth in compliance with Table 7.4 of AS 1477: 2006. 

Where special connections are required by the pipe jointing system employed such 
connections shall be supplied and the cost thereof included in the rate tendered in the 
Schedule of Quantities and Rates for the supply of sluice valves. 

Sluice valves shall be supplied complete with steel nuts, bolts, gaskets, washers, and 
all other necessary jointing fittings and materials and the cost thereof shall be included 
in the rate tendered in the Schedule of Quantities and Rates for the supply of sluice 
valves. 

Bolts, nuts and washers shall be stainless steel unless galvanised steel is required by 
the Contract. 

GS2.13 NON RETURN VALVES  

Non-return valves shall comply with AS 4794: 2001  Non-return Valves - Swing Check 
and Tilting Disc. 

The size, type and maximum working pressure of non return valves shall be as 
Particularly Specified, shown on the Drawings itemised in the Schedule of Quantities 
and Rates or otherwise required by the Contract.  Unless otherwise required by the 
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Contract non-return valves shall be Class 14. 

Unless otherwise required by the Contract non return valves for use in water supply 
works shall be tilting disk type and non return valves for use in sewage works shall be 
swing check type with full bore clearance. 

Non return valves shall be of approved manufacture and design and shall comply with 
the requirements of the relevant Queensland State Government Department. Unless 
otherwise Particularly Specified manufacturer's certificates of test shall be provided. 

Non return valves shall have maximum working pressures appropriate to those in the 
system in which they are to be employed. 

Unless otherwise expressly approved non return valves shall have cast iron or cast 
steel bodies as appropriate to the maximum working pressure. 

The type of valve joint shall be as Particularly Specified, shown on the Drawings or 
itemised in the Schedule of Quantities and Rates; or shall be as approved by the 
Superintendent. The type of valve joint shall be compatible with the pipe jointing system 
employed and the maximum working pressure of the valve.  Valve flanges shall be of a 
class to AS 4087 compatible with the valve class. 

Non return valves shall be of type appropriate in installation in the horizontal (direction 
of flow horizontal) position unless otherwise Particularly Specified or shown on the 
Drawings or required by the equipment arrangement. 

In the case of flap / disc type non return valves spindles and flap pins shall unless 
otherwise expressly approved be of bronze or stainless steel as appropriate in the 
maximum working pressure; flaps and seats etc. shall be of approved materials. 

Non return valves shall be provided with cover plates such that flaps may readily be 
withdrawn for clearing purposes.  There shall be external means of rotation of flaps / 
discs. 

Valves shall be protected internally with an approved corrosion resisting finish.  In the 
case of valves for water supply works the finish shall be such that it will not impart to the 
water taste, smell or any poisonous substance in concentrations that could be injurious 
to health.  All machined surfaces shall be thoroughly clean of the coating specified. 

Valves shall be powder coated externally. 

The direction of flow through the non return valve shall be clearly and permanently 
marked in a conspicuous position on the outside of the valve body. 

Non-return valves shall be fitted with such special auxiliary controls as are Particularly 
Specified. 

Non-return valves shall be supplied complete with steel nuts, bolts, gaskets, washers, 
and all other necessary jointing fittings and materials and the cost thereof shall be 
included in the rate tendered in the Schedule of Quantities and Rates for the supply of 
sluice valves. 

Bolts, nuts and washers shall be stainless steel unless galvanised steel is required by 
the Contract. 

GS2.14 GATE VALVES  

Bronze gate valves shall be used for pipe sizes smaller than 100mm. 

Gate valves and bronze non-return valves shall comply with AS 1628 and shall be 
supplied with female B.S.P. threaded ends. 

Bronze gate valves shall be subject to the approval of the Superintendent. 
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GS2.15 AIR / GAS RELEASE VALVES 

Air / gas release valves shall be of the types and sizes Particularly Specified, itemised 
in the Schedule of Quantities and Rates or shown on the Drawings. 

Air / gas release valves shall be of design test pressure / maximum working pressure 
compatible with the pipeline to which they are to be fitted. 

Unless otherwise Particularly Specified or indicated on the Drawings, a gate valve shall 
be provided between the air release valve and the pipeline or alternatively the air 
release valve shall incorporate a control valve to permit maintenance to be performed 
on the air valve without dewatering the pipeline. 

Design of air / gas release valves shall be such that the valve sealing will not blow out 
during operation. 

In the case of air release valves for water supply, unless otherwise Particularly 
Specified: 

• Single air / gas valves shall be 25 diameter inlet small orifice air relief valves 

• Double air / gas valves shall be 80 diameter inlet large and small orifice air relief 
valves of the nominal size specified. 

In the case of sewage pressure mains air / gas release valves shall be manually 
operated air / gas release valves unless otherwise particularly required by the Contract. 

Automatic air / gas valves for use in sewage works shall be specifically designed and 
manufactured for such use employing suitable and compatible materials.  Such air 
release valves shall incorporate backwashing systems to scour sealing surfaces of the 
valves and their operating mechanisms. 

Automatic air / gas release valves for use in sewage works shall when required by the 
Contract be provided with vent pipes. Such vent pipes shall be of approved diameter 
and design and shall be 2.5m tall unless otherwise Particularly Specified.  Vent pipes 
taller than 2.5m shall be stayed to the approval of the Superintendent. 

Isolating valves, operating gate valves and backwashing facilities (if incorporated) of air 
/ gas release valves installed in pits shall be vertically operated or otherwise readily 
operable from the surface. 

Air / gas release valves shall be provided complete with all tapping fittings and 
ancillaries appropriate to the pipeline material employed and the cost thereof shall be 
included in the rate tendered in the Schedule of Quantities and Rates for the supply of 
air release valves. 

Air release valves shall be subject to the approval of the Superintendent. 

GS2.16 GIBAULT AND SPLIT COLLAR JOINTS  

Gibault and split collar joints shall be of approved design and shall be suitable in all 
respects for the types of pipes to be joined. 

Joints used to connect to PVC pipes shall be approved elongated type having a 
minimum distance between rubber rings of twice Dimension A in Table 7.4 of  
AS 1477: 2006 for the relevant pipe diameter. 

Tapping bands shall be of approved two piece cast iron or bronze type, secured with 
galvanised steel bolts and nuts.  Bands of the u-bolt type are not acceptable. 

Gibault joints shall be supplied complete with all ancillary jointing materials.  Bolts, nuts 
and washers shall be stainless steel unless galvanised steel is required by the 
Contract. 

Gibault joints shall be provided with an approved protective coating. 
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GS2.17 POLYETHYLENE SLEEVING  

Polyethylene sleeving material for ductile iron pipes shall comply with the provisions of 
AS 3680 and shall be installed in accordance with AS 3681. 

Unless otherwise approved the lay flat width of polyethylene sleeving for a specified 
nominal pipe size shall be as shown in the following table: 

Nominal Pipe Size (mm) Lay Flat Width (mm) 

100 350 

150 425 

200 525 

225 635 

250 635 

300 725 

375 875 

450 1100 

500 1100 

600 1270 

750 1500 

GS2.18 FLANGES AND BOLTING FOR PIPES VALVES AND FITTINGS  

Flanges for pipes valves and fittings shall comply with AS 4087: 2011  Metallic flanges 
for waterworks purposes. 

Flange types shall be as Particularly Specified, itemised in the Schedule of Quantities 
and Rates, shown on the Drawings, or required by the class of pipe, or valve etc. which 
it joins. 

Bolting for flanges shall comply with AS 2528: 1982  Bolts, Studbolts and Nuts for 
Flanges and other High and Low Temperature Applications.  Bolts nuts and washers 
for flange joints shall be stainless steel unless galvanised steel is required by the 
Contract. 

GS2.19 SEWERAGE MANHOLE COVERS AND FRAMES 

Sewer manhole access covers and frames shall comply with AS 3996: 2006  Access 
Covers and Grates. 

The classes of access covers and frames shall conform to Clause 3.1 of  
AS 3996: 2006 except where a higher class than that corresponding to Clause 3.1 is 
required by the Contract. 

Manhole covers shall be sealed water tight and gas tight. 

Sewer manhole access covers shall be solid-top except where recessed covers are 
required by the Contract. 

All covers shall be installed strictly in accordance with the manufacturer’s 
recommendations. 

Bolt down covers if Particularly Specified shall be to the approval of the Superintendent. 
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Recessed covers shall be concrete filled in compliance with Clause 2.5 of  
AS 3996: 2006. 

GS2.20 IRON CASTINGS 

Iron castings shall be sound castings, free from warps, bends, cracks, air holes, 
impurities or other blemishes, and shall be to the approval of the Superintendent. 

GS2.21 LADDERS, STEP IRONS AND PLATFORMS FOR SEWERAGE WORKS 

Portable ladders shall be aluminium and shall comply with AS 1892.1: 1996  Portable 
Ladders - Metal.  Modifications to standard manufacture shall be to the approval of the 
Superintendent. 

Fixed ladders and step irons shall comply with the Sewerage and Water Supply Act 
1949. 

Fixed ladders and platforms shall be provided where required by the Drawings or 
Particular Specification. 

Fixed ladders and platforms shall be of the type detailed and shall comply with  
AS 1657.  They shall be of mild steel and shall be heavily hot dip galvanised to  
AS 4680: 2006 after manufacture. 

No cutting or drilling shall be performed after galvanising. 

Ladder and platform fixings shall be subject to the approval of the Superintendent.  
Fixing bolts, nuts, packings and washers shall be of stainless steel. 

GS2.22 SCREENS FOR SEWERAGE WORKS 

Screens shall be constructed to the details shown on the Drawings.  They shall be of 
mild steel and shall be heavily hot dip galvanised to AS 4680: 2006 after manufacture. 

No cutting or drilling shall be performed after galvanising. 

Screen fixings shall be subject to the approval of the Superintendent.  Fixing bolts, nuts 
and washers shall be of stainless steel. 

GS2.23 FLOW METERING SYSTEM 

Not applicable 
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GS3.00 EARTHWORKS 

GS3.01 APPLICATION OF GENERAL SPECIFICATION SECTION EARTHWORKS 

The provisions of General Specification Section EARTHWORKS shall apply when the 
Contract contains no contrary or more stringent provisions. 

Where special earthworks requirements are specified in the Contract (eg. in the case of 
structural fills) those particular earthworks requirements shall take precedence over 
General Specification Section EARTHWORKS. 

GS3.02 APPLICATION OF AS 3798 GUIDELINES ON EARTHWORKS FOR 
COMMERCIAL AND RESIDENTIAL DEVELOPMENTS 

AS 3798 "Guidelines on Earthworks for Commercial and Residential Developments" 
shall take precedence over General Specification Section EARTHWORKS within the 
scope of application of AS 3798 as stated in AS 3798, except as follows. 

Where special earthworks requirements are specified in the Contract which are more 
stringent than the requirements of AS 3798, the more stringent requirements of the 
Contract shall take precedence. 

Where Queensland Department of Transport test methods are specified in the Contract 
in lieu of Australian Standard test methods, the Queensland Department of Transport 
test methods shall be employed. 

Where particularly specified or shown in the drawings earthworks shall be supervised 
by a geotechnical consultant who shall provide a certificate that the works have been 
completed satisfactorily in accordance with the specification and to level 1 of AS 3798. 

GS3.03 DEFINITIONS OF EARTHWORKS MATERIALS 

The definitions of terms set out in AS 1348 "Australian Standards Glossary of Terms  - 
Roads and Traffic Engineering" shall apply. 

The following definitions of terms relating to earthworks shall apply whenever the 
defined terms are used: 

"Suitable Material" shall comprise all that material which is acceptable in accordance 
with the Contract for use in the Works to the satisfaction of the Superintendent and 
which is capable of being compacted in the manner and to the density specified to form 
a stable fill having side slopes as indicated on the Drawings. 

"Unsuitable Material" shall mean material other than suitable material and shall include, 
but not by way of limitation, the following: 

(a) in the cases of Class 1 or Class 2 gravel fill, sand fill or topsoil, material not 
complying with the appropriate definitions included in this Clause; 

(b) materials having a moisture content greater than the maximum of the range for 
that material at which the specified degree of compaction can be achieved as 
established in accordance with the Specification; 

(c) material having a total acid soluble sulphate content (expressed as SO3) 
greater than 1% unless otherwise permitted by the Superintendent; 

(d) material from swamps, marshes or bogs; 

(e) vegetable material, perishable material and material susceptible to spontaneous 
combustion; 

(f) clay of liquid limit exceeding 80 and/or plasticity index exceeding 55; 

(g) material which, after compaction, contains large particles and may lead to 
difficulties in the excavation of trenches for footings or services or driving of 
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piles or drilling of piers if this is necessary; 

(h) single sized or gap graded gravels or rock fill which will not break down upon 
compaction, leaving voids into which finer material may subsequently migrate. 

"Class 1 Gravel Fill" shall be a gravel, or decomposed or broken rock, free from 
vegetable matter and lumps of clay and unless otherwise Particularly Specified or 
shown on the Drawings, shall have the following properties: 

A.S. METRIC SIEVE PERCENTAGE PASSING 
 BY WEIGHT 

75.00 mm 100 

2.36 mm 25-70 

75.00 um 0-30 

Miniature Abrasion Loss  
Passing 2.36 mm  

0-15 

Linear Shrinkage 
 Passing 425 um  

0-8 

 

Material retained on 2.36 A.S. Metric Sieve shall consist of sound stone. 

Class 1 gravel fill shall have a minimum soaked CBR of 15% when compacted to 95% 
of Standard Maximum Dry Density unless shown otherwise on the Drawings and shall 
have such additional properties as are particularly required by the Contract. 

"Class 2 Gravel Fill" shall be a gravel, or decomposed or broken rock, free from 
vegetable matter and lumps of clay.  It shall have a maximum particle size of 150mm 
greatest dimension and shall have a grading such that the specified degree of 
compaction may be achieved.  Class 2 gravel fill shall have a minimum soaked CBR of 
10% when compacted to 95% of Standard Maximum Dry Density unless shown 
otherwise on the Drawings. 

"Sand Fill" shall be clean sand free from vegetable matter.  The content of silt and clay 
when measured in accordance with AS 1289 shall not exceed 3% by weight of total 
aggregate.  The grading of the sand shall be such that the specified degree of 
compaction may be achieved.  Sand fill used below or within 2 metres in plan of 
building locations shall be free of organic matter. 

"Topsoil" shall mean soil which contains organic matter, supports plant life, is free from 
unwanted matter such as stones over 25mm maximum diameter, clay lumps, weeds, 
tree roots, sticks, rubbish, material toxic to plant life and the like. 

"Rock" encountered other than in trench excavation shall be deemed to be materials 
which in the opinion of the Superintendent cannot be ripped by a tractor of minimum 
power 225 Flywheel KW and matching rear mounted heavy duty hydraulic ripper, all 
equipment in good operating condition and operated by an experienced and capable 
operator. 

"Rock" encountered in trench excavation shall be deemed to be materials which in the 
opinion of the Superintendent cannot be excavated in trench by a hydraulic excavator 
deemed suitable by the Superintendent, cannot be ripped before excavation by a 
tractor of minimum power 225 Flywheel KW and matching rear mounted heavy duty 
hydraulic single ripper for reasons of material type or accessibility (all equipment in 
good operating condition and operated by an experienced and capable operator), and 
in the opinion of the Superintendent can be excavated only following breaking up by 
pneumatic tools, explosives or other such methods. 

Individual boulders greater than 1m 3 in volume shall be considered as "Rock" when 
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their natures are such that in the opinion of the Superintendent they cannot be 
excavated and removed using earthmoving equipment available at the Site and without 
recourse to blasting, compressed air drilling and like measures. 

Individual boulders less than 1m 3 in volume shall not be considered to be rock. 

All material encountered in excavation other than that covered by the above definitions 
of rock shall be considered to be "Material Other Than Rock". 

GS3.04 DIMENSIONAL TOLERANCES FOR EARTHWORKS  

The tolerances for earthworks associated with permanent works other than earthworks 
shall be governed by the tolerances specified for such permanent works. 

The tolerances for the finished lines and levels of earthworks not so governed shall 
unless Particularly Specified otherwise be 25mm measured perpendicularly to the line 
or plane determined from the Drawings. 

GS3.05 SITE CLEARANCE AND GRUBBING 

The Contractor shall clear the Site only to the extent Particularly Specified of all 
rubbish, grass, bushes, undergrowth, trees except those specifically marked for 
preservation and structures and artificial obstructions and the like identified in the 
Contract as required to be removed. 

The Contractor shall strip all topsoil or other vegetable or otherwise unsuitable material 
and shall stockpile it in an approved location on or adjacent to the Site. 

The Contractor shall remove from the ground tree stumps, roots, rocks, artificial 
obstructions etc. to a depth of 300mm below existing ground level or 300mm below the 
level to which the ground is to be lowered before filling, whichever is lower.  All grub 
holes shall be filled and thoroughly compacted as required by the Specification for 
general filling. 

If permission has been obtained from the Relevant Authority combustible material shall 
be stacked and burnt to ashes on an approved area. 

Except as specified above, all rubbish and debris and other site clearance arisings shall 
be removed from the Site. 

The Contractor shall adequately protect from damage all trees and other plants which 
need not be removed or destroyed for construction operations or which are shown on 
the Drawings and/or specified to be retained or which are beyond the limits allowed to 
the Contractor. 

GS3.06 PROTECTION OF BUILDINGS, STRUCTURES, ETC.  

All existing buildings, structures and other features which the Superintendent instructs 
shall not be removed or otherwise dealt with shall be protected from damage and upon 
completion of the works shall be left in a proper state to the satisfaction of the 
Superintendent. 

Should such features be damaged by the Contractor they shall be made good at the 
Contractor's expense to the satisfaction of the Superintendent. 

GS3.07 TRIAL HOLES AND TRENCHES 

Where directed by the Superintendent, the Contractor shall excavate trial holes and/or 
trenches in order to determine the position and depth of public and other services, the 
nature of the ground etc.  Excavation of such holes and trenches shall be paid for at 
rates established in the Bill of Quantities or otherwise in the Contract. 
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GS3.08 NO EXCAVATION EXCEPT AS SHOWN ON THE DRAWINGS OR AS SPECIFIED 

No excavation shall be made on the Site for any purpose whatsoever except as shown 
on the Drawings or as specified without permission of the Superintendent. 

GS3.09 EARTHWORKS TO BE KEPT FREE OF WATER 

All earthworks, including excavations in pit or trench, cuttings, embankments and other 
fill areas, shall be kept free of standing water and drained during the whole of the 
construction. 

When practicable the water shall be discharged in the permanent drainage system for 
the works.  Adequate and approved means of trapping silt shall be provided on 
temporary systems discharging into permanent drainage systems. 

The Contractor where necessary shall provide temporary water courses, ditches, 
drains, dams, pumping or other means to maintain the earthworks free of water and 
shall perform work in such a manner that surfaces of earthworks have at all times 
sufficient grades to shed water and prevent ponding. 

Water in excavations shall be dealt with in such a manner as will prevent the surfaces 
on or against which foundations or other work will be constructed from any deterioration 
of their natural condition, or from such condition as improved by work executed under 
the Contract. 

Should the Superintendent be dissatisfied with the measures taken by the Contractor to 
keep the works free of water, the Superintendent shall direct and the Contractor shall at 
his own expense execute such measures as the Superintendent may deem necessary. 

Prior to Practical Completion, or at such earlier time as the Superintendent may direct, 
the Contractor shall fill in any temporary waterways and remove any temporary 
measures for dealing with water to the satisfaction of the Superintendent. 

GS3.10 USE AND DISPOSAL OF EXCAVATED MATERIALS 

No excavated suitable material other than surplus to requirements of the Contract shall 
be removed from the Site except on the direction or with the permission of the 
Superintendent. 

Excavations shall be so worked that the best material available in the opinion of the 
Superintendent is used to form the upper 450mm, and particularly the highest levels 
beneath pavements, in fill areas. 

The Contractor shall make his own arrangements for stockpiling suitable material, and 
for the provision of sites for the purpose. 

Excavated suitable material surplus to the total requirements of the Works and all 
excavated unsuitable material shall, unless the Superintendent permits or directs 
otherwise, be removed from the Site and disposed of by the Contractor at his expense. 

GS3.11 BENCHING 

When a fill area is to be constructed on an existing surface with a side slope exceeding 
8 horizontal to 1 vertical a bench of adequate width shall be cut into the existing surface 
at the lowest level to permit filling to commence with horizontal layers of uniform cross 
sectional depth.  In addition, where the side slope of the existing surface is 3 horizontal 
to 1 vertical or steeper benches shall be cut into the existing surface to provide a 
continuous series of horizontal steps at least 300mm deep forming keys for the fill area. 

Benches shall be slightly sloped to provide free drainage. 

Costs of and associated with such benching shall be included in the Contractor's rates 
and prices for filling. 
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GS3.12 EXCAVATION BELOW FILL AREAS AND BELOW FORMATION LEVEL IN 
AREAS OF CUT, ETC. 

Where any material below the natural or surface stripped ground level under fill areas 
or below formation level in areas of cut is required by the Superintendent to be 
excavated, it shall be removed to such depth and over such areas as the 
Superintendent shall direct and disposed of in a manner depending on its nature and 
condition at the time.  The resultant excavation shall be backfilled with suitable material 
deposited and compacted as specified for the forming of fill areas unless the 
Superintendent directs other measures to be adopted. 

If after the removal of material as specified hereinbefore the Contractor allows the 
material so exposed to reach a condition where compaction of the backfill is 
impracticable he shall make good at his own expense either by additional excavation 
and filling in the manner specified in this Clause or by waiting until the condition of the 
exposed material is fit to receive the approved backfill, provided that the Contractor 
shall not be entitled to any extension of time on account of such waiting for the 
condition of exposed material to improve. 

If the Contractor is of the opinion that material encountered on the Site is unsuitable he 
shall inform the Superintendent to that effect and shall take such measures as the 
Superintendent directs to deal with the material. 

GS3.13 MATERIAL ALLOWED TO BECOME UNSUITABLE 

If material deposited as fill or other material which has been deemed by the 
Superintendent to be suitable and which has been or is to be compacted subsequently 
reaches a condition such that it cannot be compacted in accordance with the 
requirements of the Contract the Contractor shall at his own expense either: 

(a) make good by removing the material either to tip or elsewhere until it is in a 
suitable condition for re-use, and replacing it with suitable material as originally 
required; or 

(b) make good the material by mechanical or chemical means to improve its 
stability; or 

(c) cease work on the material until its physical condition is again such that it can 
be compacted as described in the Contract. 

The Contractor shall not be allowed any extension of time for completion on account of 
adoption of any of the above processes. 

GS3.14 FORMING FILLED AREAS 

Filled areas shall be formed of selected gravel fill, sand fill, or other suitable excavated 
or imported soil, as Particularly Specified or otherwise approved. 

Materials or fill from excavation shall not be used to form fill areas until approval has 
been received from the Superintendent for the specific material that the Contractor 
proposes to use.  Such approval will only be given after test results have proved that 
the material conforms to the Specification to the satisfaction of the Superintendent, 
should the Superintendent deem such tests to be necessary. 

The maximum particle size of any rocks or other lumps within a fill layer after 
compaction shall not exceed two-thirds of the compacted layer thickness. 

Hauling of fill material to fill areas shall commence only when the Superintendent has 
inspected the surfaces on which fill is to be placed and has deemed such surfaces to 
be ready to accept fill material. 

Hauling of fill material to fill areas shall proceed only when sufficient compaction plant is 
operating at the place of deposition to ensure compliance with the requirements of 
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COMPACTION OF EARTHWORKS. 

The methods of excavation, transport and deposition of fill material shall be such that 
the fill is placed in as uniform a mixture as practical. 

All earthworks material placed in fill areas, below formation level in cuttings or 
elsewhere in the Works shall deposited and compacted in layers in accordance with 
COMPACTION OF EARTHWORKS as soon as practicable after excavation.  Fill 
material shall be built up evenly over the full width of the fill areas and shall be 
maintained at all times with a sufficient camber and a surface sufficiently even to enable 
surface water to drain readily from them.  During the construction of fill areas the 
Contractor shall control and direct constructional traffic uniformly over their full width.  
Damage to compacted layers by constructional traffic shall be made good by the 
Contractor at his own expense and to the approval of the Superintendent. 

Work on fill areas adjacent to foundations or other structures shall not be performed 
until the Superintendent agrees that construction of such structures is sufficiently 
advanced that there is no undue risk of interference or damage to them.  The 
Contractor shall take precautions against any such interference or damage, and shall at 
his own expense and to the approval of the Superintendent rectify any such damage 
which does occur. 

Where a culvert, drain, duct or the like is to be constructed in a fill area the Contractor 
shall unless Particularly Specified or permitted otherwise by the Superintendent 
complete filling and compaction and then excavate for the culvert, drain, duct or the 
like.  Should the Contractor be permitted to construct any culvert or the like in a fill area 
before completion of filling, the fill shall be brought up equally on both sides of the 
structure.  Where special forms of compaction adjacent to structures are described in 
the Contract, filling may proceed over widths less than the full width of the fill area and 
in steps not exceeding the depth of one layer above the adjoining area of fill. In such 
cases in rock fill embankments the rocks shall be carefully packed for such distance 
from the structure as is described in the Contract. 

In the cases of culverts or other structures over or against which fill is to be placed, the 
Contractor shall provide adequate propping to ensure that compaction operations 
cause no damage to the structure. 

Fill batter faces shall be overfilled and compacted and subsequently cut back to the 
required profile such that the specified degree of compaction is achieved at the batter 
face. 

Should the Contractor wish to use the surface of a fill area for constructional traffic 
before trimming to formation level he shall bring up and maintain the areas below any 
slab, roadway or other hard standing including hard shoulders or road central reserves 
to a level not less than 150mm above formation level whereupon constructional traffic 
will be allowed to use the surface so formed but any damage to the subgrade caused 
by the use of such surface shall be made good by the Contractor at his own expense 
and to the approval of the Superintendent.  When it is necessary to complete to 
formation level and this has been done, the movement and use of constructional plant 
thereon shall be in accordance with the requirements of PREPARATION OF 
SUBGRADE. 

In areas of shallow filling where before filling the ground level is within 300mm of 
formation level, constructional traffic shall not use the surface unless the Contractor 
brings up and maintains the surface level at least 300mm above formation level.  Any 
damage to the subgrade arising from such use shall be made good by the Contractor at 
his own expense and to the approval of the Superintendent. 

Fill material shall not be placed in water or on saturated ground except rock fill where 
approved by the Superintendent. 
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If there is a delay in the placement of subsequent fill layers, previously accepted layers 
shall conform with the Specification before further filling is placed. 

If rain is threatening or the Site is to be left unattended, the upper surfaces of fills shall 
be crowned, if possible, sealed with rubber-tyred or smooth-wheeled plant and graded 
to prevent ponding. 

GS3.15 COMPACTION OF EARTHWORKS 

Earthworks shall be compacted in layers of thickness appropriate in the opinion of the 
Superintendent to the compaction equipment used.  In general, the thickness of each 
layer shall not exceed 200mm unless written approval from the Superintendent for a 
greater thickness has been obtained. 

Each layer of fill shall be compacted as a systematic construction operation, using plant 
which is specifically assigned to the compaction task and which tracks progressively 
across the surface of the fill. 

The plant shall be capable of compacting all of the fill area including its edges and 
junctions with the natural ground. 

All procedures and equipment used for compaction shall be subject to the approval of 
the Superintendent who shall have authority to disallow the use of any procedure or 
equipment for the application and incorporation of water or for the compaction of 
material if he deems such procedure or equipment to be inadequate for the purpose. 

Earthmoving plant shall not be accepted as compaction equipment under this Clause. 

The Contractor shall submit to the Superintendent for approval his proposals for 
compaction and once a compaction procedure for a particular material has been 
approved it shall not be changed without the further approval of the Superintendent.  
Notwithstanding such approval, the responsibility of achieving the required degree of 
compaction shall rest entirely on the Contractor. 

Where vibratory rollers or other vibratory plant are used, the mechanism for vibration 
shall be kept continuously working during compaction operations unless the 
Superintendent permits or directs discontinuance.  Unless otherwise permitted by the 
Superintendent, the frequency of vibration shall be maintained within the range of 
amplitude and frequency recommended by the manufacturers of the plant for the 
material being compacted. 

All material used for filling shall be compacted as soon as practicable after deposition 
unless otherwise authorised by the Superintendent.  Excavated, surface stripped or 
natural formation surfaces and surfaces upon which fill material is to be deposited shall 
also be compacted as specified in this Clause.  Each layer of material shall be fully 
compacted before a subsequent layer shall be deposited. 

Compaction shall be carried out at standard optimum moisture content or within a 
range of moisture contents as may be directed or approved by the Superintendent as 
such that the specified degree of compaction can be achieved.   

The Contractor shall provide all water necessary for the regulation of moisture content 
of material to be compacted and shall provide all plant necessary for conveying and 
distributing water and for harrowing and/or mixing as may be necessary, such plant 
being capable of attaining uniform moisture distribution within the range specified.  
Water applied to the fill shall be finely sprayed and uniformly blended throughout the 
uncompacted material.  If the moisture content of the uncompacted fill is non-uniform, 
the material shall be mixed to provide a consistent moisture distribution.  Care shall be 
exercised to ensure that mixing or blending does not produce segregation of the fill 
material.  Control of moisture content shall be applied not only to the upper layer of 
uncompacted material but also to the material of the previously compacted layer.  This 
surface material shall be brought to within the specified moisture range before it is 
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covered by a new layer.  Sea water may be used to increase the moisture content of 
material to be compacted except where otherwise specified on the Drawings or 
Particularly Specified. 

Notwithstanding the approval by the Superintendent of procedures and equipment for 
compaction, the compaction of each layer of compacted material shall be such that all 
compaction tests show the material tested to have a relative compaction (Dry Density 
Ratio) of at least the minimum value specified in the following table, or such other value 
as is specified on the Drawings or in the Particular Specification, which take 
precedence: 

MATERIAL RELATIVE COMPACTION 
(DRY DENSITY RATIO) 

Class 1 gravel fill not less than 300 below 
road pavement subgrade 

98% SRDD 

Class 2 gravel fill not less than 300 below 
road pavement subgrade or in commercial 
or industrial development sites 

95% SRDD 

Any material in a zone within 1000mm 
horizontally and 250mm below mountable 
kerb and channel or the like  

100% of Standard  
Maximum Dry Density 

Suitable material other than Class 1 or 
Class 2 fill or associated with mountable 
kerb and channel or the like or less than 
300 below road pavement subgrade or in 
commercial or industrial development sites  

95% SRDD 

Material less than 300 below road 
pavement subgrade  

100% SRDD 

Material in commercial or industrial 
development Material in commercial or 
industrial development sites when a more 
stringent standard of relative compaction is 
not specified 

98% SRDD 

 

In the case of cohesionless soils when minimum density index may be an appropriate 
means of control of achieved relative compaction, correlation of density index and dry 
density ratio shall be subject to the approval of the Superintendent.  

Excavated, surface stripped or natural formation surface and surfaces upon which fill 
material is to be deposited shall be compacted to the specified standard to a depth of 
250mm below the surface. 

In the case of compaction of material which contains more than 20 percent by dry mass 
coarser than 19mm after compaction, the Superintendent may require test rolling as 
specified to assist in evaluating the stability of fill materials being placed. 

For materials for which test rolling is required, areas upon which fills are to be 
constructed, all layers of filling and materials less than 250mm below permanent 
subgrade level in cuttings, shall be compacted so as to be capable of withstanding test 
rolling, without visible deformation or springing, with a smooth steel wheeled roller, 
pneumatic tyred roller or highway truck ballasted to comply with the following: 

(a) Steel wheeled - used without vibration and which has a minimum applied load 
intensity of 4 t/m width of wheels or drum being considered. 
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(b) Pneumatic tyred - not less than 3 t per tyre with tyres inflated to 550 kPa. 

(c) Highway truck - with rear axle or axles loaded to not less than 8 t each with 
tyres inflated to 550 kPa. 

Fill layers shall be test rolled immediately following completion of compaction. If further 
test rolling is required at some later date, the surface shall be moisture conditioned as 
required and given not less than four coverages of the testing roller before test rolling 
commences. 

Any unstable areas detected by test rolling shall be rectified and re-presented for test 
rolling.  Where unstable areas exceed 20% of the area being test rolled the whole of 
the area shall be ripped, re-compacted and re-presented for test rolling. 

GS3.16 PREPARATION OF SUBGRADE (PAVEMENT BED)  

The subgrade shall be cleaned of all foreign matter and any potholes, loose material, 
ruts, corrugations, depressions or other defects which have appeared in the subgrade 
layer due to improper drainage, traffic or any other cause shall be corrected and, if 
directed by the Superintendent, the Contractor shall scarify, grade and recompact the 
subgrade to line and level all at his own expense. 

Where rock or rock bars are encountered at the level of the subgrade, such rock or rock 
bars shall be shattered and/or ripped for a depth of 450mm below the subgrade and for 
the full width of the Works or as directed.  The top 150mm shall be excavated and 
removed, and replaced by approved selected material.  Where the Contract does not 
specifically identify this requirement it shall be deemed to be a variation to the Works. 

The surface of the subgrade shall be graded and compacted to a tolerance of +00 to 
-50mm from the true surface calculated from the levels, gradients, falls and nominal 
pavement thicknesses shown on the Drawings.  The difference between the deviations 
from the true levels at any two points 15 metres apart shall not exceed 15mm. 

GS3.17 INSPECTION AND APPROVAL OF SURFACE OF SUBGRADE 

The Contractor shall inform the Superintendent when the subgrade surface is in his 
opinion ready to receive pavement.  No pavement material shall be deposited on the 
subgrade surface until the Superintendent has approved the subgrade surfaces. 

Any damage to the prepared surface of the subgrade shall be corrected by the 
Contractor at his expense 

GS3.18 SPRINGS, SOFT SPOTS, ETC 

Should springs, soft spots or the like be encountered in locations which in the opinion of 
the Superintendent may affect the Works or the execution thereof they shall be dealt 
with in a manner prescribed or approved by the Superintendent. 

The Contractor shall draw the attention of the Superintendent to any incidence of 
springs, soft spots or the like. 

Unless the Contract identifies a spring, soft spot or the like and provides for remedial 
measures to be performed, any work arising from presence of a spring soft spot or the 
like shall be the subject of a Variation Order. 

GS3.19 SLIPS, COLLAPSES IN EARTHWORKS 

Every precaution shall be taken by the Contractor to prevent slips and falls of earth and 
other material in earthworks. 

Slips or collapses shall be the responsibility of the Contractor and shall be dealt with at 
his cost. 

Should any part of an excavation or fill area collapse the Contractor shall immediately 
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inform the Superintendent.  He shall then remove all the material which has fallen in, 
shall fill any voids formed, and shall provide and fix all supports necessary to ensure 
the safety of the Works or adjacent earthworks, structures, services, property or the like 
and to prevent further collapse. 

If in the opinion of the Superintendent there is a possibility of any part of the Works 
being affected by the collapse or over-excavation such parts shall be exposed, tested 
or retested, and where necessary reinstated and strengthened.   

If in the opinion of the Superintendent there is a possibility that any adjacent 
earthworks, structures, services, property or the like may be affected by the collapse or 
over-excavation the Contractor shall use such measures as the Superintendent may 
direct to remedy the situation. 

In the event of slips, falls or over-excavation in pipeline trenches resulting in trench 
widths exceeding the maximum widths specified, the Contractor shall alter the form of 
construction and provide additional bedding or concrete protection for the pipeline over 
the lengths affected, as the Superintendent may direct. 

All work resulting from or made necessary by a slip or collapse shall be performed to 
the satisfaction of the Superintendent at the expense of the Contractor. 

GS3.20 UNSTABLE ROCK IN CUTTINGS, ETC.  

Any rock material in cuttings or the like affected by the operations of the Contractor and 
which is considered unstable by the Superintendent shall be removed by the Contractor 
at his own expense. 

GS3.21 EXCAVATIONS GENERALLY 

All excavation shall be performed to the line, grade and dimensions required for the 
construction of the work as shown on the Drawings or directed by the Superintendent in 
whatever material may be found. 

All excavated material shall be deposited clear of the excavation so that it will do as 
little damage and occasion as little inconvenience as possible. 

Excavations shall be proceeded with in such positions and at such times as are 
approved by the Superintendent and with due regard to the work of other Contractors 
and operators. 

In the case of excavations for foundations, slabs, and the like the excavation shall not 
be carried down in the first instance to a depth nearer than 100mm to the formation 
level. 

Construction traffic shall not use the surface of the bottom of an excavation unless the 
excavation is in rock or the Contractor maintains the level of the bottom surface at least 
300mm above formation level.   

Any damage to the subgrade arising from such use of the surface shall be made good 
to the approval of the Superintendent by the Contractor at his own expense with 
material having the same characteristics as the material which has been damaged.  
From the time the Contractor begins to trim the remaining material to formation level of 
the excavation on any given area, the movement and use of constructional plant 
thereon other than that used to complete this operation shall be in accordance with the 
requirements of Clause USE OF SURFACES BY CONSTRUCTION TRAFFIC and all 
plant used shall comply with the requirements of that Clause. 
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GS3.22 SAFETY AND SUPPORTS FOR EXCAVATIONS  

All responsibility connected with the safety of excavations shall rest with the Contractor 
and any advice, permission, approval or instruction given by the Superintendent relative 
to excavation supports or the removal thereof shall not relieve the Contractor from his 
responsibilities under the Contract. 

The sides of excavations other than bulk excavations in the open shall be timbered, 
sheeted, piled or otherwise supported at all times to the extent necessary to support 
and prevent weakening of the surrounding ground and to ensure the safety of the 
workers, the Works and adjacent structures or works. 

Alternatively except where the Contract expressly requires otherwise excavations may 
be suitably battered or a combination of supports up to a certain height and battering of 
slopes above may be used.  The Contractor shall provide any necessary needling, 
shoring and strutting or other support to adjacent buildings or structures.  The method 
of ensuring the safety of excavations and adjacent structures or works shall be subject 
to the approval of the Superintendent, and if in the opinion of the Superintendent the 
support used by the Contractor is insufficient then the Contractor shall provide stronger 
support as ordered by the Superintendent. 

The Contractor shall guard against the formation of voids outside sheeting or sheet 
piling if used, and should any voids form, fill and consolidate them to approval. 

Should support be required for trench sides below the crown level of a new pipeline it 
should be so arranged that it can be withdrawn as the bedding material alongside the 
pipes is placed.  The use of walings and struts below this level shall be avoided and the 
bottom restraint for poling boards or trench sheets provided by overdriving these a 
sufficient distance below the trench bottom.  If the ground conditions are such that 
walings and struts are required below this level then they shall be sunk a minimum of 
150mm below trench bottom.  Such struts and walings, which shall be left in place, may 
be of plain timber if below permanent ground water level; otherwise they shall be of 
treated timber, rot resistance hardwood or concrete. 

The Contractor shall not remove temporary supports to excavations until in the opinion 
of the Superintendent the permanent work is sufficiently advanced to permit such 
removal with safety, which removal shall be executed under the personal supervision of 
a competent supervisor.  Unless otherwise required by the Contract or directed or 
approved by the Superintendent no excavation supports shall be left in excavations 
after completion of the Works. 

Excavations having unshored vertical or near vertical sides shall be filled without undue 
delay. 

The Contractor shall provide safety covers over holes. 

GS3.23 INCREASED DEPTH OF EXCAVATION  

On inspecting the excavation for a footing or the like before or after trimming has been 
carried out the Superintendent may instruct the Contractor to excavate further to obtain 
an adequate foundation. 

Except where provided for by Clauses EXCESSIVE EXCAVATION and COMPACTION 
OF EARTHWORKS of this Specification any excavation required by the 
Superintendent to be carried out to a depth in excess of that shown on the Drawings 
shall be the subject of a Variation Order unless provision has been made in the 
Contract for such excavation.  No Variation Order shall be issued and no extra payment 
shall be made in any case where the additional excavation has been commenced 
without prior instructions to that effect in writing from the Superintendent. 

Where additional excavation is necessary as hereinbefore described the Contractor 
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shall employ such measures as the Superintendent may direct to partially refill the 
excavation or modify the footing.  Such work shall be the subject of a Variation Order 
unless suitable provision has been made in the Contract. 

GS3.24 EXCESSIVE EXCAVATION  

The Contractor shall make good excessive excavation in the manner specified 
hereinafter. 

Except as provided for in Clause INCREASED DEPTH OF EXCAVATION over-
excavation below the levels shown on the Drawings including additional excavation 
below such levels to remove material which the Contractor allows to become unsuitable 
shall be made good with suitable compacted material or if required by the 
Superintendent in the case of excavations for structures with concrete of an approved 
grade. 

Except in the case of trench width for pipelines where the provisions of Clause 
EXCAVATION IN TRENCH FOR PIPELINES shall apply and in the case of structures 
required to be cast against existing soil, any excavation greater in plan than the net size 
required for the Works shall be made good with suitable compacted materials unless 
directed or approved otherwise by the Superintendent. 

Where shown on the Drawings or directed by the Superintendent that a concrete 
structure shall be cast against the existing soil, the excavations shall be neatly 
excavated to the shape required. Should the foundation be over-excavated, the space 
between the structure and the soil face shall be filled with the same class of concrete as 
the structure, as directed by the Superintendent. 

Should side slopes of cuttings be over-excavated no backfilling will be required, but the 
slopes shall be trimmed to a neat shape and safe angle as directed by the 
Superintendent. 

All making good of excessive excavations shall be done at the expense of the 
Contractor in accordance with the Superintendent's instructions and to his approval. 

GS3.25 PREPARATION AND SURFACE TREATMENT OF FORMATIONS AND 
EXCAVATION BOTTOMS (OTHER THAN SUBGRADE) 

Unless otherwise agreed by the Superintendent, preparation and surface treatment of 
formations and excavation bottoms other than subgrade shall be done immediately 
prior to the construction of permanent work.  In the event of the Contractor requiring, 
with the consent of the Superintendent to prepare a formation or excavation bottom in 
advance of readiness to place permanent work, the prepared formation or excavation 
bottom shall be protected against the ingress of moisture or the evaporation of soil 
moisture in a manner approved by the Superintendent. 

The bottom of all excavations shall be levelled carefully, shaped as shown on the 
Drawings and cleaned of any mud or slurry.  Any minor pockets of soft or loose material 
shall be removed and the resulting cavities filled with suitable material or concrete as 
directed by the Superintendent. 

The surface of fill areas shall be well cleaned and freed of mud or slurry and where 
required by the Contract in the case of formations of rock fill shall also be blinded. 

All excavation or fill surfaces shall be trimmed and regulated to within the specified 
tolerances, shall be freed of any loose material or other debris, and shall be compacted 
to the specified densities.  If any surface upon which permanent work is to be placed 
subsequently deteriorates due to delay in placing permanent work or through any other 
cause it shall at the expense of the Contractor be excavated to firm material and made 
good in accordance with Clauses EXCESSIVE EXCAVATION and FORMING FILLED 
AREAS or recompacted and made good to the satisfaction of the Superintendent.  The 
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new formation surface either below additional concrete placed or on suitable material 
added in making good shall be prepared as hereinbefore described and at the expense 
of the Contractor. 

After the placing of any blinding concrete required by the Contract, no trimming of 
excavation side faces shall be carried out for 24 hours. 

GS3.26 INSPECTION AND APPROVAL OF EXCAVATIONS 

The Contractor shall inform the Superintendent when any excavation is ready to 
receive permanent work, and unless otherwise approved by the Superintendent no 
concrete shall be placed, no pipes shall be laid and no permanent works of any kind 
shall be begun upon the surfaces prepared by excavation until the Superintendent has 
approved the excavations. 

Should the contractor be of the opinion that an excavation will require to be taken down 
below the depth shown on the Drawings in order to obtain an adequate foundation he 
shall inform the Superintendent to that effect before trimming the excavation to 
determine whether further excavation is necessary. 

Any further work executed before the excavations have been inspected and approved 
shall if directed by the Superintendent be removed and new work substituted after the 
excavations have been approved, all at the Contractor's expense. 

GS3.27 REFILLING EXCAVATIONS AND REMOVAL OF SUPPORTS  

Unless otherwise required by the Contract or directed by the Superintendent all 
material for refilling excavations shall consist of suitable material as defined in the 
Specification deposited and compacted as specified by approved plant in accordance 
with the Specification. 

Backfilling shall wherever practicable be undertaken immediately the specified 
operations preceding it have been completed to the satisfaction of the Superintendent.  
Where concrete cradles have been used backfilling shall not commence until the 
concrete has obtained the strength specified. 

Where required to meet the Specification for testing pipelines, trenches shall be 
partially backfilled to provide anchorage, but joints shall be left exposed until the testing 
has been completed to the satisfaction of the Superintendent. 

No backfill material shall be placed in trenches containing water. 

In pipe trenches unless otherwise Particularly Specified or required by the Contract 
selected backfill material as hereinafter specified shall be placed by hand as follows: 

(a) Where pipes do not have surround of granular material or concrete, the 
selected backfill shall be placed around and over the pipe to a compacted depth 
of not less than 300mm above the top of the pipe, 

(b) Where pipes have surround of granular material the selected backfill shall be 
placed to a depth of 150mm above the top of the granular surround. 

(c) Where pipes have surround of concrete the selected backfill shall be placed to 
the top of the concrete surround. 

Such selected backfill shall be free from clay lumps retained on a 75mm sieve and from 
stones retained on a 25mm sieve.  This selected backfill shall be carefully compacted in 
layers not exceeding 150mm compacted thickness using hand rammers so that the 
pipe is not displaced laterally or vertically.  Above the specified level and where 
trenches do not pass under roadways or vehicular crossings, the remainder of the 
trench may be filled with ordinary fill not containing rocks larger than 75mm in diameter 
placed and compacted in layers not exceeding 250mm compacted thickness. 
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Unless otherwise Particularly Specified or shown on the Drawings trenches or pits 
across or in roads or vehicular crossings shall be refilled with clean coarse sand in 
layers of compacted thickness not exceeding 150mm and compacted, to the 
satisfaction of the Superintendent, to the underside level of the road pavement.   

Each layer of backfill shall be fully compacted before the next is placed.  Vibratory 
compactors or mechanical rammers shall not be used where, in the opinion of the 
Superintendent their use might be harmful to structures, pipes, fittings or services.  In 
such circumstances adequate hand rammers shall be used.  The backfill material shall 
be compacted to the appropriate Relative Compaction specified in COMPACTION OF 
EARTHWORKS except where otherwise specified. 

Compaction of sand or other backfill by flooding with water shall not be employed 
unless specifically approved in conjunction with other compaction method in any 
instance by the Superintendent. 

Excavation supports shall be progressively withdrawn as backfilling proceeds so that no 
voids are left except where they are required by the Contract or directed or approved by 
the Superintendent to be left in position, but the removal of such supports will not 
relieve the Contractor of his responsibilities for the stability of the Works. 

Elsewhere than in roads and other paved areas, allowance shall be made in the 
finished levels for anticipated settlement.  After all likely settlement has ceased, in the 
opinion of the Superintendent, the finished surfaces shall be trimmed to the levels 
shown on the Drawings, or, where no such levels are shown, to the levels existing 
before commencement of the Works.  Notwithstanding that such trimming may have 
been performed the Contractor shall make good any settlement that may occur and 
which reduces the finished levels below those specified in this Clause. 

GS3.28 EXCAVATION IN TRENCH FOR PIPELINES  

Excavation in trench for pipelines shall be made with vertical sides unless in any 
particular case the Superintendent has given permission for a limited batter or stepped 
trench profile.  Such permission will not in any case be given in the proximity of existing 
structures or on the site of future structures. 

Notwithstanding any permission which the Superintendent may give for the use of a 
batter or stepped trench profile, in the case of single pipes the widths of all trenches 
below a level at least 300mm above the crown of the pipe shall have vertical sides and 
shall conform to the maximum stated in the table below unless otherwise Particularly 
Specified: 

NOMINAL 
DIAMETER (mm) 

MAXIMUM WIDTH OF TRENCH PIPE UP 
TO 300MM ABOVE THE CROWN OF THE 

PIPE FOR SINGLE PIPELINES (mm) 

100 & 150 600 

200, 225 & 250 700 

300 750 

374 850 

450 900 

525 1000 

600 1050 

675 1150 

750 1300 
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825 1350 

900 1450 

1050 1550 

1200 1700 

Above 1200 Outside diameter of pipe plus 500mm 

 

Trenches for single pipes shall be excavated to equal dimensions on either side of the 
required centreline of the pipes to be laid in them. 

The trench widths for single pipes stated may be a critical factor in design and if 
exceeded may necessitate the redesign of the length of pipeline concerned or require 
provision of adequate reinforced concrete surrounds to the pipe as directed by the 
Superintendent. The Contractor shall immediately refer to the Superintendent all cases 
where the specified maximum trench widths are exceeded.  Any additional expenditure 
made necessary by the specified maximum trench widths having been exceeded shall 
be borne entirely by the Contractor. 

In this context all pipes in trench shall be deemed to be single pipes in trench and 
tabulated trench widths shall apply unless specifically indicated otherwise on the 
Drawings. 

Pipe trenches shall be excavated true to line and deep enough to accept bedding 
materials.  Bottoms of trenches shall be trimmed to reduce irregularities to not more 
than 50mm in length of one pipe and all boulders, large and hard objects shall be 
removed. Trench bottoms shall be shaped to accept pipe joints as required. 

Unless otherwise approved by the Superintendent, no bedding material shall be placed 
nor pipes laid until the bottom of the trench has been inspected and approved by the 
Superintendent.  If there is a risk of the trench bottom becoming puddled and/or soft 
before the bedding material is placed the last 150mm shall be excavated by hand 
immediately prior to the placing of the bedding material so that a firm bottom is assured. 

Alternatively, the trench may be overdug by machine an additional 75mm and this over 
excavation immediately replaced with granular bedding material at the Contractor's 
expense.  The bottoming up of the trench and cutting of holes for pipe sockets or 
collars shall be carried out immediately in advance of laying the bedding material as far 
as practicable. 

When constructing structures and laying adjacent services, the one requiring the 
deepest excavation shall be executed first.  If this is impracticable, the Contractor shall 
obtain the approval of the Superintendent to his proposed method of maintaining 
undisturbed the ground supporting the higher construction, during the whole of the 
construction and backfill over and/or around the lower one. 

GS3.29 REFILLING OF EXCESS LENGTHS OF TRENCHES 

If in the opinion of the Superintendent the length of trench opened up in advance of 
pipe laying is greater than is advisable or necessary, the Contractor shall immediately 
refill such length of trench as the Superintendent may direct in writing. 

If in the opinion of the Superintendent contingencies such as heavy rain may 
detrimentally affect the pipe line or adjoining roads, footpaths or other public or private 
utilities or property, the Contractor shall immediately refill such length of trench as the 
Superintendent may direct in writing. 

The costs of all such refilling and subsequent re-excavating shall be borne by the 
Contractor.  In the event of the Contractor failing to carry out within twenty-four (24) 
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hours the written directions of the Superintendent to refill any length of trench, the 
Principal may carry out such refilling and deduct the cost of same from any moneys 
due, or to become due to the Contractor. 

GS3.30 DIVERSION CHANNELS AND INLETS AND OUTLETS TO CULVERTS 

Diversion channels and the inlets and outlets to culverts shall be formed for such 
length, width, depth, and fall as will ensure complete drainage.  Unless the 
Superintendent orders that it be deposited elsewhere, the excavated material may be 
deposited in a neatly trimmed and uniform bank on the lower side of the drain, the toe 
of the bank being at least 0.3m from the edge of the drain.  In cases where the material 
excavated is used to form a water retaining bank, the material shall be thoroughly 
compacted to the satisfaction of the Superintendent. 

GS3.31 ROCK FILL 

Unless otherwise Particularly Specified, Rock fill used for spring dispersion, banks, 
culvert scour protection or other specified purposes shall be composed of sound 
igneous, metamorphic or approved sedimentary rock which will not disintegrate in 
water.  The least spall dimension shall be 150mm and interstices between the spalls 
shall be completely filled with broken stone or gravel.  Maximum spall dimension shall 
400mm. 

GS3.32 TOPSOILING  

Topsoil shall be stockpiled for re-use separate from other site stripping arisings. 

Topsoil arising from the site and imported topsoil where required by the Contract shall 
be stockpiled before spreading. 

Topsoil stockpiles shall be of approved sizes and in approved locations. Stockpiles 
shall be protected from water and wind erosion and provided with adequate drainage.  
Traffic shall not be allowed on stockpiles.  Do not burn off or remove plant growth which 
may occur during storage unless instructed to do so. 

Stockpiled topsoil shall be inspected for approval before placing. Only approved topsoil 
shall be re-used.  The Superintendent may approve topsoil selectively for use in various 
locations.  Any site stripping arisings not approved for re-use as topsoil shall be 
removed from the site. 

If harmful material, including diesel or engine oil, cement, or the like has been spilt on 
the formation or topsoil, excavate and remove the contaminated material from the site, 
and replace with topsoil at no extra cost. 

Place topsoil to the thickness required by the Contract over areas required by the 
Contract to be topsoiled. 

Lightly compact so that the finished surface is smooth, free from lumps of soil, ready for 
cultivation and planting and at the required levels.  Allow for the thickness of mulch 
where specified. 

Feather topsoil edges into adjoining undisturbed ground.  Finish flush with abutting 
kerbs, mower strips, hydrant and valve boxes and paved surfaces unless otherwise 
specified.  Prevent excess compaction by constructional plant of newly scarified or 
topsoiled areas. 

Complete the backfilling of service excavations, trenches and the like in existing or new 
topsoiled areas with an equal depth of topsoil. 

GS3.33 GRASSING  

The Contractor shall establish grassing prior to Practical Completion in areas required 
by the Contract to be grassed, and shall maintain grassing until the expiry of the 
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Defects Liability Period. 

Grassing shall be established by spreading and raking in an approved mix of inoculated 
or pretreated (to enhance germination) grass seed at an approved rate in evenly 
distributed proportions.  The mix shall include an approved primary seed mix and an 
approved secondary seed mix. 

When the primary growth has established to a height of 12mm or 6 weeks after 
planting, whichever is later, the Contractor shall apply at a rate of 50kg per hectare and 
will water in an approved nitrogenous fertiliser. 

The Contractor shall supplement the approved treatment as necessary so that at the 
expiry of the Defects Liability Period the degree of grass cover has reached the 
standard specified in the Contract. 

In the case of road footpaths and park areas unless otherwise Particularly Specified the 
required minimum standard of grass cover at the expiry of the Defects Liability Period 
shall be a 90% root mat evenly distributed with no bare areas. 

Scouring and silting shall be rectified regularly in order that the required standard of 
grass cover shall be achieved by the expiry of the Defects Liability Period. 

GS3.34 GEOTEXTILES 

Geotextiles shall have technical properties in all respects suitable for the proposed use 
and shall be subject to the approval of the Superintendent. 

Geotextiles shall be used in accordance with the manufacturer's recommendations 
unless otherwise Particularly Specified or required by the Superintendent. 

Geotextiles shall comply with the Specification Section MATERIALS Clause 
GEOTEXTILES. 

Unless otherwise Particularly Specified or permitted in writing by the Superintendent 
geotextiles used in pavements shall be laid with minimum overlap of sheets of not less 
than 1000mm, and shall extend not less than 1000mm beyond the nominal face of the 
kerb. 

GS3.35 FOOTPATHS 

Footpaths shall be grassed as specified unless some other form of surfacing is required 
by the Contract. 

Where required by the Contract in areas of sandy soil footpaths shall be dressed with 
topsoil to encourage moisture retention and establishment of grass. 

The Contractor shall restore all footpaths after installation of services by Statutory 
Authorities. 

To this end the Contractor shall give two weeks notice to the Telstra and Ergon Energy 
that footpaths are ready to accept services. 

Should completion of installation of services be delayed by either Statutory Authority 
the work may be considered as a separable portion of the Contract as provided for in 
the General Conditions of Contract. 

GS3.36 SOIL EROSION AND SEDIMENT CONTROL 

The Contractor shall employ suitable and efficient measures to minimise soil erosion 
and sedimentation during the Construction Period and throughout the Defects Liability 
Period. 

Such measures shall comply with the requirements of the relevant Local Authority and 
with “best practice” principles and practices, such as those described in the following 
publications: 
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* ”Soil Erosion and Sediment Control - Engineering Guidelines for Queensland” by the 
Queensland Division of the Institution of Engineering Australia and the Queensland 
Branch of the Australian Institute of Agricultural Scientists for Commonwealth 
Department of Primary Industries and Energy National Soil Conservation Program. 

*  Trinity Inlet Management Program “Sediment Control Guidelines”. 

The measures may include construction and maintenance of temporary drains, 
diversions, sediment control structures and other such measures to minimise 
concentrations of stormwater runoff over earthworks, erosion and sedimentation. 

The Contractor shall provide sandbags or other approved means to direct stormwater 
flow into road channels or drains and to prevent longitudinal scouring of footpaths, 
shoulders etc. 

Such temporary measures shall be removed when in the opinion of the Superintendent 
vegetation has become sufficiently well established to control erosion to acceptable 
levels. 

Prior to commencement of the works on site, the Contractor shall prepare and shall 
submit for the approval of the Superintendent and the relevant Local Authority a 
detailed Erosion and Sediment Control Plan setting out the measures which will be 
implemented to minimise and control soil erosion and sedimentation during the 
Construction Period and throughout the Defects Liability Period.  The proposal 
documentation shall include such drawings as the Superintendent may require showing 
the measures to be implemented. 

The Contractor shall amend the proposal documentation from time to time as required 
by the Superintendent to the approval of the Superintendent. 

The Contractor shall implement the approved proposal to the satisfaction of the 
Superintendent. 

GS3.37 VALUATION OF ROCK EXCAVATION 

All excavation is deemed to be in material other than rock unless the Superintendent 
determines that a material encountered is rock as defined in the Specification. 

The Contractor shall receive an "extra over" payment for excavation in rock at rates 
established in accordance with the Clause VALUATION OF VARIATIONS of the 
Conditions of Contract. 

Where rock is encountered, the Contractor shall be paid an extra amount for the actual 
quantity of rock necessarily and reasonably excavated, or the quantity measured in 
accordance with the Australian Standard Method of Measurement, whichever is the 
less. 

GS3.38 WORK BY OTHERS 

Where work under the Contract is to be performed on earthworks which have been 
performed by others, check levels, and make good, trim, and grade where necessary 
by excavation or filling and compaction to provide the finished levels, grades and 
degree of compaction required by the Contract. 

GS3.39 RESTRICTION ON THE USE OF MECHANICAL EXCAVATORS 

The Contractor shall not be permitted to use mechanical excavators, cranes or similar 
items of construction plant when the Superintendent has issued a written order to that 
effect. 

Such an order will normally be issued only: 

(a) When the use of such constructional plant would involve damage to property or 
underground services which would not be damaged or destroyed if the work 
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was carried out by manual labour; or 

(b) where working space is restricted and there is no room for a machine to work or 
the ground is otherwise unsuitable for the use of such plant; or 

(c) where work is below or near power or Telstra lines; or 

(d) Where a pipeline or the like crosses or runs adjacent to underground services. 

GS3.40 USE OF EXPLOSIVES 

The Contractor shall not use explosives unless approved.  All explosives shall be 
properly transported, stored, handled and used in strict compliance with the provision of 
every Act, Regulation or Ordinance, Rule or order relative to the use of explosives, and 
any necessary licenses in connection therewith shall be obtained. 

Due care for the protection of workmen, the public and property must be exercised 
during the blasting operations and the Contractor shall be responsible for any damage 
in any way arising as a result of the use of explosives. 

GS3.41 APPROVAL FOR VARIATIONS 

Before starting any earthworks which may involve a Variation (whether addition or 
deduction) because of the nature of the material to be involved, obtain a determination 
of such nature from the Superintendent. The variation shall be derived from the 
determination. If no prior determination has been obtained, the variation, if any, shall be 
made only at the Superintendent's discretion. 

GS3.42 RECORDS OF MEASUREMENT 

If provisional quantities are specified, or if there have been variations to the Contract 
levels or dimensions of excavations, or if rock has been identified in ground to be 
excavated, do not commence to excavate rock or commence backfilling or place any 
permanent work in excavations until the Superintendent has made measurements 
recording the following: 

• depths of excavations 

• quantities of excavations in rock 

• quantities of fill and/or topsoil, imports being recorded separately. 

The Superintendent shall provide a copy of the records of measurement to the 
Contractor. 

GS3.43 USE OF SURFACES BY CONSTRUCTION TRAFFIC 

Construction traffic used on pavements or earthworks surfaces under construction shall 
be suitable in relation to the thickness of the courses it traverses so that damage is not 
caused to the sub-grade or the material already constructed. 

The wheels or tracks of plant moving over the various pavement courses shall be kept 
free from deleterious materials. 

GS3.44 HYDROMULCHING 

Unless otherwise required by the Contract, hydromulching shall be applied to 
embankments with a side slope steeper than 4 horizontal to 1 vertical, and to other 
areas required by the Drawings to be hydromulched. 

Unless otherwise expressly approved, hydromulching shall be as follows: 

Trained personnel shall apply evenly to the areas to be seeded a thoroughly mixed 
slurry of seed, fertiliser, vegetative/bitumen emulsion, mulch and water using a 
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purpose-made mechanical mixer and high pressure pumping equipment with sufficient 
drive to push the majority of the seeds into the soil.  A non-toxic green dye may be 
used in the mix to ensure evenness of application. 

The subject areas shall be initially prepared with a layer of topsoil in compliance with 
Clause TOPSOIL.  On steep batters, topsoil may be spread by means of a chain drag, 
provided there is no danger of batter disturbance, to achieve a reasonably even finish 
on as much of the surface as possible. 

Approved seed shall be subjected to approved pretreatment. 

An approved nitrogenous fertiliser shall be spread as part of the seeding operation, or 
as a separate operation, or combined with the seeding and vegetative mulching. 

Mulch shall consist of hygroscopic wood fibre, cereal straw, paper pulp or other 
approved substance, applied at the rate of 2.5 to 5kg per 10m

2
.  An amnionic type 

bitumen emulsion, Grade ASS/170 to AS 1160 containing no petroleum solvent or 
other component toxic to plant life and diluted with an equal volume of water shall be 
applied at the rate of 1.5 to 3.0L / 10m2.  Alternatively an approved polymer binder may 
be applied at the rate of 0.25L / 10m2. 

Water shall be applied at the rate of 3.5 to 4.0L/m2 to assist in the distribution of seed, 
fertiliser and mulch.  

The Contractor shall water the hydromulched areas regularly especially during the 
germination period to ensure quick establishment of grass cover and prevent the 
occurrence of erosion. 

The Contractor shall supplement the approved treatment as necessary so that at the 
expiry of the Defects Liability Period the degree of vegetative cover has reached the 
standard specified in the Contract. 

Unless otherwise Particularly Specified the required minimum standard of vegetative 
cover at the expiry of the Defects Liability Period shall be a 90% root mat evenly 
distributed with no bare areas. 

Scouring and silting shall be rectified regularly in order that the required standard of 
vegetative cover shall be achieved by the expiry of the Defects Liability Period. 

GS3.45 CERTIFICATION OF EARTHWORKS BY APPROVED GEOTECHNICAL 
CERTIFYING AGENCY 

In this Clause the "geotechnical certifying agency" shall be deemed to have the same 
function as the "geotechnical testing authority" referred to in AS 3798 : 2007. 

The Contractor shall employ an approved geotechnical certifying agency to inspect 
earthworks as they progress, to cause all earthworks control tests required by the 
Contract to be performed, and to provide a certificate in a form and of content 
acceptable to the pertinent Local Authority and the Superintendent that all earthworks 
performed by the Contractor under the Contract have been performed in accordance 
with the requirements of the Contract and with sound engineering principles. 

The geotechnical certifying agency shall be a registered professional engineering 
company or registered geotechnical engineer maintaining a standard of professional 
indemnity insurance acceptable to the Local Authority and the Superintendent. 

The identity of the geotechnical certifying agency shall be subject to the approval of the 
Superintendent, which approval will not be granted unless corresponding approval is 
granted by the pertinent Local Authority and the Principal.  The Contractor shall obtain 
the Superintendent's approval of the geotechnical certifying agency prior to the need for 
the geotechnical certifying agency's duties to commence. 

The Contractor shall cause the geotechnical certifying agency to provide to the 
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Superintendent prior to Practical Completion the certificate required by the second 
paragraph of this Clause. Provision of such certificate shall be one of the prerequisites 
for issue of a Certificate of Practical Completion. 

The level of services provided by the geotechnical certifying agency shall be Level 1 as 
defined in Clause 8.2 “Level 1 Inspection and Testing” of AS 3798 : 2007, unless a 
different level of services is Particularly Specified. 

Rates, locations and timing of earthworks testing shall be as required by the 
geotechnical certifying agency to permit certification of earthworks by the geotechnical 
certifying agency.  The frequency of field density tests shall additionally be no less than 
those specified in Table 8.1 "Frequency of Field Density Tests" of AS 3798 : 2007 for 
the scope of earthworks Particularly Specified, unless a more stringent rate of testing is 
specified in Appendix 3 to the Specification, in which case the more stringent rate of 
testing shall apply. 

It is not a requirement of the Contract that the earthworks tests shall necessarily be 
actually performed by the geotechnical certifying agency provided that the quality of 
testing is satisfactory to the geotechnical certifying agency. 

When the Contract provides for Separable Portions, separate earthworks certification 
shall be provided for each Separable Portion. 

It shall be the Contractor's responsibility to ensure that there shall be no impediment to 
provision of earthworks certification in accordance with this Clause. 
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GS4.00 PAVEMENTS 

GS4.01 GENERAL REQUIREMENTS FOR MATERIALS AND CONSTRUCTION 

In general pavement materials and construction shall comply with the requirements of 
the current issue of the following Department of Main Roads Specifications: 

 

Specification Number Title 

MRS 05 Unbound Pavements 

MRS 07B In Situ Stabilised Pavements 

MRS 08 Plant-Mixed Stabilised Pavements using 
cement 

MRS 11 Sprayed Bituminous Surfacing (Excluding 
Emulsion) 

MRS 12 Sprayed Bitumen Emulsion Surfacing 

MRS 13 Bituminous Slurry Surfacing 

MRTS 17 Bitumen 

MRTS 19 Cutter Oil and Flux Oil 

MRTS 20 Cutback Bitumen 

MRTS 21 Bituminous Emulsion 

MRS 22 Supply of Cover Aggregate 

MRTS 23 Supply and Delivery of Quicklime and 
Hydrated Lime for Road Stabilisation 

MRS 30 Dense Graded and Open Graded Asphalt 
Pavements 

 

References to Engineer in the Department of Main Roads Specifications shall be 
deemed to be references to the Superintendent. 

All references to Addendum in the Department of Main Roads Specifications shall be 
deemed to be references to this General Specification, Particular Specification, or 
Drawings as appropriate.  

GS4.02 PAVEMENT MATERIALS  

The classes of pavement material used in the Works shall be as required by the 
Contract. 

The Superintendent may reject any pavement material delivered to the Site which in his 
opinion does not conform with the Specification or with the quality of the original 
acceptance samples. 

Pavement material delivered to the Works shall exhibit minimal segregation. 

Pavement materials shall not be used for construction until approval has been received 
from the Superintendent for the specific material that the Contractor proposes to use, 
which approval will only be given after the test results have proved that the material 
conforms to the Specification to the satisfaction of the Superintendent. 
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GS4.03 PAVEMENT LAYER THICKNESSES  

Pavement layers shall be of the nominal thicknesses shown on the Drawings except 
that the Superintendent reserves the right to alter pavement thickness should the 
subgrade encountered be found to be appreciably different from the conditions used for 
design purposes. 

GS4.04 PAVEMENT CONSTRUCTION  

If two or more materials are to be combined to produce the required pavement material, 
the mixing (including the addition of water) shall preferably be carried out in an efficient 
processing plant.  The component materials may be uniformly spread and mixed in 
place on the subgrade only if specifically approved by the Superintendent. Such 
approval may be withdrawn by the Superintendent should the results of use of this 
method be deemed by the Superintendent to be unsatisfactory. 

If the specified compacted thickness of a pavement course is 150mm or less, the 
course shall be spread and compacted in one layer. 

If the specified compacted thickness of a pavement is more than 150mm, the material 
shall be spread and compacted using more than one layer.  The compacted thickness 
of each layer shall not be less than 75mm or more than 150mm. 

Any section of the pavement exhibiting segregation of the material, or any other 
deleterious property, shall be corrected in a manner approved by the Superintendent or 
otherwise removed and replaced with material which complies with the Specification. 

The desirable field moisture content of the pavement material at the time of 
compaction, as determined by trial, shall be maintained (within a tolerance of +1 
percent by mass) throughout the Works unless approved otherwise by the 
Superintendent.  The Contractor shall provide all water necessary for the regulation of 
moisture content of material to be compacted and shall provide all plant necessary for 
conveying and distributing water and for harrowing and/or mixing as may be necessary, 
such plant being capable of attaining uniform moisture distribution within the range 
specified. 

GS4.05 PAVEMENT COMPACTION PROCEDURE  

All procedures and equipment used for compaction of pavement material shall be 
subject to the approval of the Superintendent, who shall have authority to disallow the 
use of any procedure or equipment for the application and incorporation of water or for 
the compaction of material if he deems such procedure or equipment to be inadequate 
for the purpose. 

Earthmoving plant shall not be accepted as compaction equipment under this Clause. 

The Contractor shall submit to the Superintendent for approval his proposals for 
compaction and once a compaction procedure has been approved it shall not be 
changed without the further approval of the Superintendent.  Notwithstanding such 
approval, the responsibility of achieving the required degree of compaction shall rest 
entirely on the Contractor. 

Compaction of pavement material shall commence as soon as practicable after 
spreading. 

Compaction shall not take place on any material which has commenced to dry out.  If 
necessary, water may be added just prior to compaction, but only in quantities sufficient 
to maintain the desirable field moisture content, within the limits specified previously, 
uniformly, throughout the depth of the spread material. 

The material shall be compacted to conform to the alignments, grades, cross sections 
and thicknesses shown on the Drawings (or as otherwise directed in writing by the 
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Superintendent) within the tolerances specified. 

On sections of pavement having a one way crossfall, compaction shall commence at 
the lower edge and progress upwards towards the higher edge. 

On crowned sections of pavement, compaction shall commence at the outer edges and 
progress inwards towards the crown. 

In the case of narrow sections of pavement such as roads, compaction plant shall 
operate generally parallel to the centrelines of the pavement. 

The method of compaction shall allow for progressive and uniform overlap between 
passes of compaction plant. 

An outer zone, one metre wide, along each edge of the pavement shall receive a 
minimum of 25 percent additional passes of the compaction plant, compared to the 
remaining section of the pavement. 

If non vibrating smooth wheeled rollers are used as compaction plant, they shall be 
operated with the driving rollers facing the uncompacted material during the initial pass. 

If vibrating rollers are used as compaction plant, the vibrator shall not be activated until 
a minimum of two “static” passes has been made. In addition, the vibrators shall not be 
activated during any change in direction of the roller. 

Except as previously specified, the mechanism for vibration of vibratory rollers or other 
vibratory plant shall be kept continuously working during compaction operations unless 
the Superintendent permits or directs discontinuance.  Unless otherwise permitted by 
the Superintendent, the frequency of vibration shall be maintained within the range of 
amplitude and frequency recommended by the manufacturers of the plant for the 
material being compacted. 

Compaction plant and other ancillary plant shall not be allowed to remain standing on 
the compacted pavement without approval of the Superintendent. 

Traffic shall not be allowed on any compacted layer without approval of the 
Superintendent. 

Each layer in a multi layer pavement shall be fully compacted and shall require 
acceptance by the Superintendent before material for any subsequent layer is placed 
on it.  The surface of the compacted layer shall be watered in a manner approved by 
the Superintendent prior to placement of material for subsequent layers. 

GS4.06 COMPACTION STANDARDS FOR PAVEMENTS  

Notwithstanding the approval by the Superintendent of procedures and equipment for 
compaction, the compaction of pavement layers shall be such that all compaction tests 
show the material tested to have a relative compaction (Dry Density Ratio) of at least 
the standard required by the Contract. 

GS4.07 SURFACE FINISH AND TOLERANCES OF PAVEMENT LAYERS 

After compaction, the pavement material shall be graded, trimmed and finished to give 
a hard, dense, even, tightly locked stone mosaic surface, free from lenses, compaction 
planes and caking, which conforms to the tolerances specified. 

The finished thickness of each pavement layer shall be not less than the nominal 
thickness specified in the Contract. 

The finished surface of each pavement course shall conform to the alignment, 
dimensions, levels and gradients shown on the Drawings, or such other requirements 
as otherwise directed in writing by the Superintendent, within the specified tolerances. 
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Unless otherwise required by the Contract the tolerances shall be as follows:  

• Surface level of pavement layers other than top base course: +00mm to 
 -25mm. 

• Surface level of top base course : +15mm to -15mm 

• Deviation of pavement surface from a straight edge 3.0m long shall not exceed 
8mm. 

• Mean gradient: such that ponding of water cannot occur 

In multi layered pavements each layer shall be finished within the specified tolerances 
prior to placement of material for the subsequent layer. 

GS4.08 INSPECTION AND APPROVAL OF SUBGRADE AND PAVEMENT LAYERS  

The Contractor shall inform the Superintendent when in his opinion the subgrade and 
each pavement layer is ready to receive material for the subsequent layer.  No material 
shall be deposited on the subgrade or the surface of a pavement layer until the 
Superintendent has approved the subgrade or that pavement layer unless the 
Superintendent otherwise expressly permits. 

The Contractor shall inform the Superintendent when in his opinion the base is ready to 
receive surfacing.  No surfacing shall be deposited on the base surface until the 
Superintendent has approved the base surface. 

Unless otherwise Particularly Specified, subgrade and pavement layers may be 
inspected by a representative of the relevant Local or other Authority, and approval of 
the subgrade and pavement layers shall be subject to receipt of approval of the Local 
or other Authority. 

The Contractor shall at his own expense during the inspection, proof roll in an approved 
manner such areas of the subgrade and pavement layers as are required to be proof 
rolled by the Superintendent. 

GS4.09 PAVEMENT WORKS TO BE KEPT FREE OF WATER  

All pavement works shall be kept free of standing water and drained during the whole of 
the construction.  Table drains and drainage generally shall where practicable be 
constructed and maintained to allow proper drainage flow from pavement works at all 
times.  The Contractor where necessary shall provide temporary water courses, 
ditches, drains, dams, pumping or other means to maintain the pavement works free of 
water and shall carry out work in such a manner that surfaces of pavement works have 
at all times sufficient grades to shed water and prevent ponding. 

Should the Superintendent be dissatisfied with the measures taken by the Contractor to 
keep the pavement works free of water, the Superintendent shall direct and the 
Contractor shall at his own expense execute such measures as the Superintendent 
may deem necessary. 

Pavement failure as a result of water ingress during construction shall be the 
Contractor's responsibility.  Such pavements shall be repaired to the satisfaction of the 
Superintendent at the Contractor's expense. 

GS4.10 UNBOUND PAVEMENT 

Requirements for unbound pavement shall be as Particularly Specified or shown on the 
drawings. 

GS4.11 STABILISED PAVEMENT 

Requirements for stabilised pavement shall be as Particularly Specified or shown on 
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the drawings. 

GS4.12 SPRAYED BITUMINOUS SURFACING  

Not applicable 

GS4.13 ASPHALT SURFACING  

Provide Asphalt Surfacing to the areas indicated on the Drawings, in accordance with 
Department of Main Roads Standard Specifications MRS 30 for Dense Graded and 
Open Graded Asphalt Pavements, except that all testing costs shall be borne by the 
Contractor unless otherwise Particularly Specified. 

The area to be asphalted shall be neatly compacted, swept and spray sealed or primed 
in accordance with the details shown on the drawings.  The minimum period between 
prime and asphalt shall be 3 days unless otherwise advised by the Superintendent. 

Defective materials shall not be subject to reductions in payment but shall be removed 
from the site and the work redone to the required standard. 

GS4.14 USE OF SURFACES BY CONSTRUCTION TRAFFIC  

Construction traffic used on pavements under construction shall be suitable in relation 
to the thickness of the courses it traverses so that damage is not caused to the 
subgrade or the material already constructed. 

The wheels or tracks of plant moving over the various pavement courses shall be kept 
free from deleterious materials. 
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GS5.00 STORMWATER DRAINAGE 

GS5.01 SUBJECT OF SPECIFICATION: STORMWATER DRAINAGE 

This section of the Specification applies to Stormwater Drainage Works. 

GS5.02 STANDARDS AND RECOMMENDATIONS FOR INSTALLATION OF DRAINAGE 
WORKS 

Installation of all Stormwater Drainage Works shall comply with the recommendations 
of the manufacturer and with the approval of the Superintendent. 

GS5.03 STANDARD DRAWINGS FOR DRAINAGE WORKS 

Standard construction details for stormwater drainage shall be as shown on the 
drawings and/or to the Local Authority’s requirements where applicable. 

GS5.04 SEQUENCE OF CONSTRUCTION OF DRAINAGE WORKS 

The sequence of construction of each drainage line shall be from the outfall to the head 
of the line except where permitted otherwise by the Superintendent. 

GS5.05 EARTHWORKS FOR DRAINAGE WORKS 

Earthworks for drainage works shall comply with the Specification Section 
EARTHWORKS. 

GS5.06 BED AND SURROUND TO CONCRETE DRAINAGE PIPES 

Bedding and surround to concrete drainage pipes shall be as shown on the Drawings 
and Particularly Specified. 

GS5.07 LAYING AND JOINTING CONCRETE DRAINAGE PIPES 

In all cases, pipes shall be bedded solidly and evenly for the full length of the barrels 
with the sockets of spigot and socket pipes free from pressure.  In the case of spigot 
and socket pipes, as pipe laying advances, hand holes shall be dug to accommodate 
the sockets. When joints are made the holes shall be filled with bedding material and 
the material shall be compacted and brought up to the level of the adjoining bedding 
material. 

Pipes marked "Top" shall be laid with that mark at the top. 

Before laying the insides of all pipes shall be thoroughly cleaned of all dirt or foreign 
matter and care shall be exercised to prevent any dirt or foreign matter entering the 
pipes during the operation of laying and jointing. 

In the case of flush jointed pipes all pipe joints shall be externally bandaged with 
100mm wide approved adhesive tape.  Internal joints of pipes greater than 900mm 
diameter shall be filled with a 2:1 mortar.  All lifting holes shall be filled with approved 
concrete plugs. 

Rubber ring, spigot and socket jointed pipes shall be jointed strictly in accordance with 
the recommendations of the manufacturer.  The position of the ring shall be checked to 
ensure that it is properly home and is free from kinks and twists.  Spigots and sockets 
shall be clean and dry before jointing and foreign material shall be removed. 

The finished line and level of concrete pipe drains shall not deviate from the line and 
level shown on the Drawings or otherwise ordered by the Superintendent by more than 
10mm at any point.  The finished grade of concrete pipe drains shall not deviate from 
the grade shown on the Drawings or otherwise ordered by the Superintendent by more 
than an amount deemed by the Superintendent to be acceptable with regard to the 
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design. 

GS5.08 INSTALLATION OF PRECAST REINFORCED CONCRETE BOX CULVERTS 

Precast reinforced concrete box culverts shall be transported, handled and installed in 
accordance with the manufacturer's recommendations. 

Box culvert components shall be handled in a manner that will avoid damage to them.  
They shall be lifted using only the designed lifting points.  Crown units shall not be lifted 
by slings around the legs or from the side lifting points with the crown in the "legs up" 
position unless a lifting beam is used to prevent inducing excessive bending moments.  
Precast base slabs and lids shall be handled and transported in the "as laid" position. 

Crown units for box culverts smaller than 1,500mm span x 1,200mm legs shall be 
transported "legs up" or "legs down", not on edge or on side. 

Crown units for box culverts 1,500mm span x 1,200mm legs or larger shall whenever 
reasonably possible be transported on edge.  Should it be necessary to transport them 
"legs up" the legs shall be restrained with tie beams or cross-bracing.  They shall be 
transported "legs down" only when no  adequate provision can be made for tiering them 
on site; in such case the legs shall be braced securely and care shall be taken to 
ensure that they do not overturn. 

Box culvert components to be stored shall be placed on a plane surface, stacked and 
supported in a manner which will avoid damage. 

Where precast base slabs are used, excavation shall be performed to a minimum of 
100mm below the underside of the base slab.  Approved sand shall be placed on the 
subgrade and compacted to at least 98% of Standard Relative Dry Density to bring the 
bed to the required levels and grade and to provide a firm and level base.  Base slabs 
shall be firmly bedded on the sand, laid true to line and level with their ends firmly 
butted together to form a continuous base.  

If cast in-situ bases are used they shall be bedded in the same manner as precast units 
and a rebate of the required size shall be formed at each side to accommodate the 
crown units.  Details of such construction shall be proposed by the Contractor and shall 
be confirmed and approved by the Superintendent prior to construction. 

A layer of 3:1 sand/cement mortar shall be placed in the rebates of the base slabs, just 
prior to the positioning of the crown section.  The legs of the crown section shall be 
firmly bedded onto the wet mortar. Any excess mortar extruding from the joint shall be 
trowelled off. 

The Crown units shall be laid with their ends butting against one another maintaining 
the correct level and grade. 

Horizontal joints shall be filled using a 3:1 sand/cement mortar and transverse joints 
shall be taped with 100mm wide approved adhesive tape. 

Multiple culvert boxes shall be laid with minimum 40mm space between legs of 
adjacent boxes. 

Joints between the legs of multiple culvert boxes shall be infilled with Grade N20/20 
concrete plugs of 100mm minimum length at both ends of the structure and the 
remaining gap infilled with 1:10 lean mix concrete having a maximum aggregate size of 
10mm packed dry. 

Box culverts shall be backfilled with selected approved fill material in layers not 
exceeding 150mm compacted thickness compacted to 95% of Standard Relative Dry 
Density unless a higher standard of compaction is required by the Contract.  Filling and 
compaction shall take place simultaneously on each side of the culvert. 

Unless otherwise expressly approved traffic loads shall not be allowed on a box culvert 
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until the backfill at the sides of the culvert has been placed and a cover of at least 
150mm of compacted soil has been placed on top of the culverts. 

GS5.09 BACKFILLING FOR DRAINAGE WORKS 

Backfilling shall comply with the Specification Section EARTHWORKS. 

No length of pipe drain shall be backfilled before having been inspected and approved 
for backfilling by the Superintendent. 

GS5.10 RESTORATION OF SURFACES OF DRAINAGE EXCAVATIONS 

Except where existing surfaces are to be altered, all surfaces disturbed by drainage 
works shall be restored generally to the levels, profiles and types of surface material 
originally existing. 

In paved surfaces the edges of trench or pit excavation shall be cut neatly and vertically 
through the pavement.  The pavement shall be restored to the original standard to the 
approval of the Superintendent. 

Soil aggregate pavements shall be compacted to 100% of Standard Relative Dry 
Density.  Bitumen seal shall be to the standard required by the Road Authority or other 
owner. 

In grassed areas the thickness and type of surface soil shall be of the original standard 
to the approval of the Superintendent. 

GS5.11 CLEANING DRAINAGE PIPES, CULVERTS AND CHANNELS 

Prior to Practical Completion of the Works or section thereof the Contractor shall 
thoroughly clean out all drainage pipes and channels to the approval of the 
Superintendent. 

GS5.12 FLOTATION OF DRAINAGE PIPELINE 

The Contractor shall be solely responsible for ensuring that flotation of the pipeline 
does not occur. 

Should any section of pipeline become buoyant the pipes of the effected section shall 
be pulled apart and relaid as specified to the satisfaction of the Superintendent. 

GS5.13 END WALLS TO CULVERTS 

End walls to culverts shall be constructed in accordance with the details shown on the 
Drawings. 

Reinforced concrete end walls shall comply with Specification Section CONCRETE 
WORKS.  Concrete in end walls shall be Grade N20/20 unless otherwise required by 
the Contract. 

Grouted rubble and rubble masonry end walls shall be composed of sound approved 
stone which will not weather or disintegrate in water. The stones shall be undressed 
and each have a minimum dimension not less than 150mm, except stones for wedging.  
The stones shall be properly set and bedded, generally breaking the line of joints, and 
wedged, if necessary, with stone chips driven firmly in, and shall be finished so as to 
present an even but not necessarily smooth face. 

Grouted rubble end walls shall be constructed in handpacked dry stone with one to 
three cement mortar applied to the faces and worked between the stones. 

Rubble masonry end walls shall be constructed in handpacked stone properly bedded 
and bonded in one to three cement mortar as the work progresses. 

All grouted rubble and rubble masonry end walls shall be weathered on the top with a 
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25mm thick layer of one to three cement mortar splayed one in three and neatly 
trowelled to an even surface with clean sharp ridges and angles. 

GS5.14 KERB AND FIELD INLET PITS, DRAINAGE MANHOLES AND CHAMBERS 

Kerb inlet pits, field inlet pits, drainage manholes and chambers shall be constructed to 
the details shown in the Drawings. 

The bases shall be cast or placed on firm, uniformly compacted and properly graded 
bedding. 

Benching shall be provided where shown in the Drawings and where directed by the 
Superintendent, and shall be formed to approximately correct size, shape and gradient 
but allowing for rendering in cement mortar.  Rendering shall be applied while the base 
concrete is still green.  Surfaces shall be thoroughly brushed, washed down and excess 
water removed from depressions before applying rendering.  Such rendering shall be 
applied in one coat not less than 5mm and not more than 15mm thick.  The rendering 
shall consist of 1 part Portland cement to 3 parts approved sand.  Care shall be taken 
to ensure that there are no irregularities of line or grade in the inverts of main channels 
and that branch channels are turned smoothly to promote streamlined flow at the point 
of confluence.  Precast bases or precast concrete channels or glazed earthenware 
channels may be used, subject to approval by the Superintendent. 

Manhole walls shall be wholly cast-in-situ or may with the approval of the 
Superintendent be constructed using precast liners. 

Dimensions shown on the Drawings assume that walls are formed on both sides.  As 
an alternative to the use of external forms the Contractor may, subject to the approval 
of the Superintendent, elect to cast concrete directly against the ground.  In such event 
the minimum wall thickness shall be increased from that shown on the Drawings by 
50mm. 

Precast units if used shall be carefully handled, fully bedded in cement mortar and 
brought up to the required height vertical and concentric.  Step irons as shown in the 
Drawings shall be firmly built in, horizontal, and at right angles to the manhole wall.  All 
holes shall be completely filled with cement mortar, and all joints neatly pointed so that 
the whole is left rigid and watertight.  

The cover slab shall be constructed of concrete Grade N32/20.  Backfilling may be 
completed when the cover slab is placed in position and the opening in it closed with a 
suitable temporary cover.  Backfill shall be placed by hand and compacted with hand 
equipment until the fill has attained a height of 150mm above the crown of the highest 
pipe entering the manhole.  Backfill shall be compacted to the standard specified for the 
adjacent zone of construction. Where no standard of compaction is given for the 
adjacent zone, the standard shall be not less than 98% Standard Relative Dry Density. 

All pipes entering and leaving drainage pits, field inlet pits, manholes and chambers 
shall be cast in place or shall be solidly grouted in place to effect a watertight joint. 

Pits manholes and chambers shall be located in the positions shown on the Drawings 
to a horizontal tolerance of + 50mm unless otherwise required by the Contract. 

Cast iron frames shall be set in place employing an approved practice. In general cast 
iron frames shall be set on a bed of cement mortar 6mm thick and shall be tightly 
packed round with cement mortar finished to a smooth even surface level with the 
surrounding concrete and adjacent frame. 

GS5.15 CONCRETE KERB AND CHANNEL 

The provisions of this Clause apply similarly to kerb without channel. 

The foundation under upright kerb and channel and mountable kerb and channel shall 
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be compacted to a Relative Dry Density of 95% and 98% respectively unless otherwise 
required by the Contract. 

Concrete used in kerb and channel shall be Grade N17.5. 

Kerb and channel and invert crossings shall be constructed to the requirements of the 
relevant Local Authority and shall be constructed to the following tolerances: 

1. The invert levels of the invert and lip of the completed channel shall not vary 
more than 5mm from design levels. 

2. The deviation from a straight edge laid parallel to the centre line shall not exceed 
5mm in 5 metres. 

3. Local deviations of the invert grade from the design grade shall not be such that 
ponding occurs in the channel. 

Contraction joints 40mm deep x 3mm wide shall be cut in all exposed surfaces of kerb 
and channel at a maximum spacing of 6 metres.  Contraction joints shall be plumb and 
square to the line of the kerb and channel.  Exposed faces of kerb and channel shall 
have a steel float finish. 

Adequate measures shall be adopted to ensure that concrete used in kerb and channel 
is cured correctly.  Polythene protection shall be applied or an approved additive, which 
will promote early hardening, shall be used.  Such additive must be approved by the 
Superintendent prior to use. 

GS5.16 KERB AND CHANNEL AND EXISTING PAVEMENT 

The provisions of this Clause apply similarly to kerb without channel. 

Where kerb and channel is to be constructed and pavement is to be constructed 
between that kerb and channel and existing pavement (whether by the Contractor or by 
others), the following provisions shall apply. 

The object of this procedure is to confirm that reasonable cross grades may occur 
between the lip of channel and the existing pavement surface. 

1. The Contractor shall set out the kerb and channel as designed.  The Contractor 
shall at all setting out points and at other points of interest to the Superintendent 
measure the horizontal and, by levelling, the vertical distance between the design 
lip of channel and the proposed corresponding edge, after trimmings, of existing 
pavement surface.  The Contractor shall provide the information so obtained to 
the Superintendent in an approved form. 

2. Following examination of the information so provided the Superintendent will 
advise the Contractor whether to proceed in accordance with the original design 
or whether any adjustment of design is required. 

3. The Contractor shall allow in his programme for this procedure.  No extension of 
time will be permitted in connection with it, nor will any additional payment be 
made to the Contractor for additional setting out which may be required. 

GS5.17 OPEN DRAINAGE CHANNELS 

Open drainage channels shall be constructed to the details shown on the Drawings. 

The tolerances for finished lines and levels of open drainage channels measured 
perpendicularly to the line or plane determined from the Drawings shall unless 
otherwise Particularly Specified be + 25mm for unlined earth or stone pitched channels 
and + 10mm for concrete lined channels; except that the tolerance in invert level shall 
be no more than the calculated fall in 5m length with maximum as previously specified 
and shall be such that ponding of water shall not occur. 

Faces of open drainage channels shall be compacted to the approval of the 



Port Pacific Estate Stages 3 & 4 

Prepared for Port Pacific Estates Pty Ltd Cardno Pty Ltd November 2012 
   Page 76 of 158 

Superintendent. 

Open drainage channels shall be lined as required by the Drawings. 

GS5.18 GENERAL REQUIREMENTS FOR CULVERTS 

Exact locations of culverts shall be as directed or approved by the Superintendent. 

Drains at inlets and outlets of culverts shall be shaped as directed or approved by the 
Superintendent to provide acceptably smooth changes of direction of flow. 

All pipe and box culverts shall have inlet and outlet headwalls with wingwalls and 
aprons. 

All pipe culvert inlets shall be formed to provide groove end with headwall form unless 
otherwise expressly required or approved. 

All box culvert inlets shall have inlet headwalls with angles of wingwall flare (angle 
between wingwall and axis of culvert) 30 degrees to 75 degrees unless otherwise 
expressly required or approved. 

All box culverts with angles of wingwall flare 30 degrees to 75 degrees shall be formed 
to provide the crown edge rounded to a radius of one twelfth barrel dimension unless 
otherwise expressly required or approved.  All box culvert inlets which with approval of 
the Superintendent have headwall nominally parallel to embankment and no wingwalls 
shall have inlets rounded on upper and both side edges to radius of one twelfth barrel 
dimension unless otherwise expressly required or approved. 

GS5.19 INVERT LEVELS AND ALIGNMENTS OF CULVERTS 

Where invert levels and alignments of culverts are shown on Drawings such invert 
levels and alignments are intended to be indicative only unless otherwise Particularly 
Specified on the Drawings.  Culvert invert levels and alignments shall be compatible 
with existing or final invert levels and alignments of the waterway in which the culverts 
are set as required by the Superintendent. 

To this end the Contractor shall set out on site the culvert invert levels and alignment 
and shall request the Superintendent to inspect the setting out and to direct the 
Contractor of the final levels and alignment to be adopted and of any waterway 
realignment and/or regrading which may be required.  The Contractor shall comply with 
the consequent directions of the Superintendent. 

GS5.20 EROSION PROTECTION FOR DRAINAGE WORKS 

Erosion protection shall be provided at all drainage outfalls to the satisfaction of the 
Superintendent (notwithstanding that such protection is not specifically indicated on the 
Drawings), except where the Superintendent directs in a specific instance that such 
protection is not required. 

Erosion protection shall be provided in earth drains at changes of direction and other 
locations where and as expressly required. 

Unless otherwise required by the Contract, erosion protection shall consist of riprap, 
grouted stone pitching or rock protection as expressly required or approved. 

Unless otherwise Particularly Specified, riprap shall comply with this Specification 
Section Clause RIPRAP. 

Unless otherwise Particularly Specified, grouted stone pitching for drainage works shall 
comply with this Specification Section Clause GROUTED STONE PITCHING. 

Unless otherwise Particularly Specified, rock protection for drainage works shall comply 
with Specification Section EARTHWORKS Clause ROCK FILL. 

Where a drain is deepened approaching a culvert inlet, riprap shall be provided to the 
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deepened section as follows unless otherwise expressly required or approved: 

Riprap shall be provided to the bed and to the lower 300mm of the drain sideslopes.  
Riprap stone size shall be 200mm minimum, layer thickness shall be 300mm.  Riprap 
shall be laid on filter layer of 150mm size stone.   

GS5.21 SUBSOIL DRAINS 

Subsoil drains shall be constructed in accordance with the details shown in the 
Contract. 

Subsoil drainage pipes shall be slotted PVC.  Unless otherwise Particularly Specified 
the minimum size of pipe shall be 100mm diameter.  Perforations shall not exceed 
8mm diameter or width.  Slotted PVC pipes shall be sleeved with approved filter fabric. 

All subsoil pipes shall have flushing points installed at not greater than 60m intervals.  
Flushing points shall preferably be located within stormwater gully pits, manholes or the 
like. 

Filter material used as bedding and backfill for subsoil drains shall be a crushed or 
natural granular material conforming with the following grading requirement: 

A.S. METRIC SIEVE QUANTITY PASSING PER 
CENT BY WEIGHT 

9.5 mm 100 

4.75mm 90 - 100 

1.18mm 45 - 100 

300um 10 - 30 

150um 0 - 10 

75um 0 - 1 

 

Trenches for subsoil drains shall be excavated to the dimensions shown on the 
Drawings. 

Where subsoil drains are laid in road footpaths they shall unless otherwise required by 
the Contract be generally laid on a vertical alignment parallel to that of the adjacent 
kerb and channel or edge of road pavement, except that where possible the gradient 
shall fall at no less than 0.5% towards the outlet.  Elsewhere subsoil drains shall be laid 
at gradients required by the Contract but where possible at gradients falling at no less 
than 0.5% towards the outlet. 

Unless otherwise required by the Contract the subsoil drainage trench shall be lined 
with an approved filter fabric before placing the subsoil drainage pipe or granular filter 
medium. 

After placing the granular filter medium the filter fabric shall be turned over the top of 
the filter medium and shall be lapped the full width of the trench. Lateral joints in filter 
fabric shall be lapped at least 500mm. 

Unless otherwise required by the Contract subsoil drainage pipes shall be bedded onto 
the trench bottom immediately over the filter fabric. All joints in subsoil drainage pipes 
shall be fitted with approved collars or other approved means of preventing ingress of 
granular filter medium. 

The filter medium shall be damp when placed in the trench and shall be placed and 
compacted in 150mm layers for the full width of the trench.  Where subsoil drains are 
laid under road pavement or shoulders the trench shall be backfilled with filter material 
to subgrade level.  Where subsoil drains are laid beneath water mains the granular filter 
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medium shall extend to 75mm below the underside of the main to achieve the specified 
thickness of water main sand bedding.  Elsewhere, unless otherwise required by the 
Contract, the granular filter medium shall extend to within 150mm of the ground surface 
and the top 150mm of the trench shall be backfilled with an approved impervious 
material which shall be thoroughly compacted. 

GS5.22 RIPRAP 

The following requirements for riprap protection shall apply unless otherwise expressly 
required by the Contract. 

Riprap shall consist of an outer or armour layer of crushed or broken stone laid on a 
filter layer as follows. 

Riprap stone, including the filter material where a stone filter is employed, shall be 
sound igneous, metamorphic or approved sedimentary rock which is hard, dense, 
durable and will not disintegrate in water. 

The outer or armour layer shall be one of the following types as required by the 
Contract or approved by the Superintendent. 

Type 1 armour layer shall consist of stone of nominal size required by the Contract.  
The layer shall be composed of a well graded mixture but not less than 60% of the 
stones shall be of the specified nominal size and no stones shall be less than 50% of 
the specified nominal size. The armour layer shall be not less than 1.5 times as thick as 
the nominal stone size. 

Type 1 armour layer shall be placed in a manner which ensures that the larger rocks 
are uniformly distributed throughout the layer, and that the smaller rocks effectively fill 
the spaces between the larger rocks without leaving any large voids.  The layers of 
placed rock shall be of even thickness and of even grading. 

Type 2 armour layer shall consist of approved shot rock ex quarry.  The rock shall be 
free of overburden or other soil.  The armour layer shall have a minimum thickness of 
400mm unless a greater layer thickness is required by the Contract or the 
Superintendent. 

Type 2 armour layer shall be placed by machine bucket and worked into compacted 
form.  Segregation excessive in the opinion of the Superintendent shall be avoided.  
The final surface shall be hand placed to a suitable finish. 

Generally the least dimension of individual armour layer stones (Type 1 and Type 2) 
shall be not less than one third their maximum dimension. 

The armour layer shall be laid on a filter layer of stone or an approved geotextile fabric 
as required by the Contract or approved by the Superintendent. 

A stone filter layer shall consist of not less than 150mm thick of well graded stone in the 
size range 5mm to 50mm. 

The geotextile filter layer shall consist of an approved geotextile fabric complying with 
Specification Section Earthworks Clause GEOTEXTILES. 

The geotextile filter layer shall be protected by a suitable layer of sand or other 
approved means against puncturing during construction of the armour layer. 

Riprap protection shall be constructed to the shapes and other requirements required 
by the Contract. 

Where necessary, localised excavations shall be performed to permit construction of 
riprap protection. 

Riprap shall have a uniform appearance overall, and shall not have noticeable overall 
irregularities in horizontal and vertical alignments. 
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The placing operations shall minimise the chances of rock running loose and/or 
damaging adjacent sections of the works or adjacent areas.  Any rock which runs loose 
to areas outside the riprap protection zone shall be recovered from those areas. 

Where riprap protection of embankments is specified, placement of the protection shall 
occur progressively with the construction of the embankment such that at no time shall 
the constructed level of the riprap protection be more than 1m vertical height below the 
constructed level of the embankment. 

GS5.23 GROUTED STONE PITCHING 

Stone pitching shall be laid as shown on the Drawings or elsewhere specified, and shall 
consist of sound igneous, metamorphic or approved sedimentary rock which will not 
disintegrate in water.  The stones shall be properly bedded to even planes on approved 
loam or sand, and wedged together with broken rock. 

Mortar for Grouted Stone Pitching shall consist of one (1) part Portland Cement to three 
(3) parts of Fine Sand. 

The mortar shall be worked between the stones, so that the interstices are completely 
filled as far down as practicable but to a depth of at least 75mm.  The grouted stone 
must be shaded and kept damp for at least 48 hours.  If any stones be not firmly held in 
position, the mortar shall be removed around such loose stones and the area re-
grouted. 

GS5.24 GABIONS AND GABION MATTRESSES 

Not applicable. 

GS5.25 GEOTEXTILES 

Geotextiles shall have technical properties in all respects suitable for the proposed use 
and shall be subject to the approval of the Superintendent. 

Geotextiles shall be used in accordance with the manufacturer’s recommendations 
unless otherwise particularly required by the Contract or by the Superintendent. 

Unless otherwise required by the Contract or permitted in writing by the Superintendent 
geotextiles shall be laid with minimum overlap of sheets of not less than 1000mm. 
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GS6.00 PRESSURE MAINS 

GS6.01 SUBJECT OF SPECIFICATION 

This section of the Specification applies to the following: 

(a) Water supply delivery mains 

(b) Water supply reticulation 

(c) Sewage rising (pumping) mains 

(d) Other pressure pipe applications where so required by the Contract. 

GS6.02 STANDARDS AND RECOMMENDATIONS FOR INSTALLATION  

Installation of all pressure mains shall comply with the Sewerage and Water Supply Act 
Amendment Act 1981 and Standard Water Supply and Sewerage By Laws of 
Queensland, which take precedence over manufacturer's recommendations. 

Installation of PVC-U pressure pipes shall comply with: 

• AS 2032: 2006  Installation of PVC pipe systems 

• AS 2566.2: 2002  Buried Flexible Pipelines Part 2: Installation 

Installation of other pipe types shall be as approved and/or Particularly Specified. 

Where connections are required to/from existing/new water reticulation mains, all works 
shall be supervised by a licensed plumber. 

GS6.03 STANDARD DRAWINGS  

Standard construction details for pressure mains including fittings shall be as shown on 
the Drawings. 

GS6.04 EXCAVATION  

Excavation shall comply with the Specification section EARTHWORKS. 

GS6.05 BEDDING AND SURROUND TO PIPES AND FITTINGS  

Bedding and surround to pipes and fittings shall be as shown on the Drawings and 
Particularly Specified. 

Minimum compaction requirements for bedding, pipe surround and blanket course is 
90% of the Standard Maximum Dry Density as determined using the relevant test, 
either Test No. 5.1.1 (Standard Compaction) of AS 1289 for cohesive material, or a 
Density Index of 60 as determined by Test No. 5.6.1 of AS 1289 for cohesionless 
materials. 

When the Contract requires sand bedding or sand bed and surround to be provided the 
Contract Sum shall be deemed to allow for importing such material.   Should material 
suitable in the opinion of the Superintendent as sand bedding/surround occur naturally 
in trenches the Superintendent may approve or direct that such material be used for 
sand bedding / surround.  

GS6.06 LAYING AND JOINTING PIPES AND FITTINGS  

All pipes shall be laid true to line, level and grade. 

Pipes shall be laid with uniform grades between high and low points with no 
intermediate minor peaks so that potential locations of gas pockets are known and with 
no intermediate minor sags so that siltation zones are minimised. 
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Where there is unidirectional flow, eg pumping mains, pipes shall be laid to ascending 
grades not flatter than +0.2% and descending grades not flatter than -0.4% except 
where in the case of water pipes flatter grades are expressly required by the Contract 
or approved by the Superintendent. 

The following minimum pipe covers shall apply unless otherwise required by the 
contract. 

The minimum cover for mains of 150mm diameter and less located on a footpath shall 
be 600mm to the top of pipe measured from finished ground level above the pipe 
except where it shall be necessary to avoid existing services. 

The minimum cover for mains of more than 150mm to 600mm diameter shall be 
750mm to the top of pipe measured from the finished ground level above the pipe 
except where it shall be necessary to avoid existing services. 

Only where Particularly Specified the minimum cover to mains may be reduced to 
450mm for mains 300mm diameter or less and to 600mm for mains 375mm to 600mm 
diameter except where it shall be necessary to avoid existing services. 

The minimum cover for a pipe crossing a road other than a Main Road shall be 600mm 
to the top of pipe measured from the invert of the adjacent channel. 

Where mains cross other services minimum clearance shall be 150mm. 

Unless otherwise required by the Contract pipe crossings of Main Roads shall be bored 
with enveloping pipes to the approval of Department of Main Roads and minimum 
cover to enveloping pipe shall be 1200mm. 

Where specific requirements for level, grade or cover other than the minimum specified 
above are shown on the Drawings or Particularly Specified those specific requirements 
shall take precedence. 

Laying and jointing of pipes, valves and fittings shall not proceed until the 
Superintendent has approved the trench construction and bedding material.  Unless 
approved by the Superintendent laying and jointing shall not be carried out in trenches 
which are not completely dewatered. 

In all cases, pipes shall be bedded solidly and evenly on the compacted bedding 
material for the full length of the barrels with the sockets or couplings free from 
pressure.  As pipe laying advances, hand holes shall be dug to accommodate sockets 
or couplings.  When joints are made the holes shall be filled with bedding material and 
the material shall be compacted and brought up to the level of the adjoining bedding 
material. 

PVC pipes and fittings shall be installed in accordance with the provisions of Sections 4 
and 5 of AS 2032: 2006 particularly with respect to the provision of pipe side support 
and overlay material.  Polyethylene pipes and fittings shall similarly be installed in 
accordance with the provisions of Sections 4 and 5 of AS 2033: 2008. 

Before laying, the insides of all pipes and fittings shall be thoroughly cleaned of all dirt 
or foreign matter and care shall be exercised to prevent any dirt or foreign matter 
entering the pipes and fittings during the operation of laying and jointing.  After laying, 
all open ends shall be protected by the use of plugs against the entrance of dirt or 
foreign matter. 

Rubber ring jointed pipes shall be jointed strictly in accordance with the 
recommendations of the manufacturer.  Lubricant used for rubber ring joints shall be 
that recommended by the pipe Manufacturer. The position of the ring shall be checked 
to ensure that it is properly home and is free from kinks and twists.  Spigots and 
sockets shall be clean and dry before jointing and foreign material shall be removed. 

Separate pipe couplings, Gibault joints, split jointed collars and the like shall be set with 
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equal overlap on both pipes, the rings rolled into place without twisting and the collars 
bolted up tightly and evenly at right angles to the pipe. 

In making flanged joints the flanges shall be thoroughly cleaned and set with bolts in 
line and with faces truly parallel.  The joints shall be made with rubber insertion 
packings and bolts.  The insertion shall be cleaned and set in position without folds or 
creases, and the nuts shall be screwed up evenly to a uniform tension. 

Bends shall be used where shown on the Drawings to achieve deflections in the 
horizontal or vertical planes.  Elsewhere deflections shall be obtained by deflecting 
flexible pipe joints and where necessary using short pipe lengths to achieve the 
required deflection. 

The joint deflection angle shall not exceed the maximum recommended by the relevant 
pipe Manufacturer and the Contractor shall provide such information to the 
Superintendent if directed to do so. 

GS6.07 POLYETHYLENE SLEEVING TO PIPES AND FITTINGS  

Unless otherwise Particularly Specified all ductile iron pipes and iron fittings laid in 
ground shall be loose polyethylene sleeved in accordance with the provisions of  
AS 3681. 

Unless otherwise Particularly Specified or required in specific instances by the 
Superintendent coated steel pipe shall not be loose polyethylene sleeved. 

Details of the application of loose polyethylene sleeving shall be subject to the approval 
of the Superintendent.  

GS6.08 UNSOUND PIPES OR FITTINGS  

The Contractor shall examine all pipes and fittings at the time of laying or installation 
and shall not incorporate any unsound pipes or fittings in the Works. 

GS6.09 REPAIR OF PROTECTIVE COATINGS  

Unless otherwise directed by the Superintendent the Contractor shall repair all 
damaged protective coatings to the approval of the Superintendent. 

Such repair shall be at the Contractor's expense unless the Superintendent shall 
otherwise direct in cases in which the Superintendent is satisfied that the damage is not 
the responsibility of the Contractor. 

GS6.10 THRUST BLOCKS  

Thrust blocks constructed with Grade N15 concrete shall be provided at all in ground 
tees, bends, reducers, ends, valves and all other locations where an unbalanced thrust 
will occur under working or pressure testing conditions. 

The thrust face of blocks for horizontal bends, fittings etc or for vertical bends, fittings 
etc with thrust downwards, shall be poured against undisturbed ground in the trench 
wall or bottom respectively.  For bends, fittings etc with thrust upwards or where the 
unbalanced thrust cannot bear against undisturbed ground, the thrust block shall be 
sized so that its total mass together with the mass of the backfill directly above the 
block shall equal the maximum unbalanced thrust on the bed, fitting etc. 

Details of thrust blocks shall be proposed by the Contractor and shall be subject to the 
approval of the Superintendent. The Contractor shall prepare dimensioned sketches to 
scale of the thrust block details proposed and shall submit them to the Superintendent 
for approval.  The Contractor shall not cast thrust blocks until such approval has been 
obtained. 

Thrust blocks shall have obtained the concrete strength specified before filling or 
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pressure testing the main, and shall be constructed not less than 3 days prior to 
pressure testing. 

The Contract Sum shall be deemed to allow for thrust blocks sized on the basis of the 
test pressures and allowable bearing pressures Particularly Specified. Should 
conditions other than those Particularly Specified be encountered or directed by the 
Superintendent the difference in cost of thrust blocks shall be the subject of a Variation 
Order. 

GS6.11 VALVES, HYDRANTS AND OTHER APPURTENANCES  

Valves, hydrants and other appurtenances shall be located as shown on the Drawings.  
Unless otherwise required by the Contract the following shall apply. In residential, rural 
residential, industrial and other such areas (other than agricultural areas) valves shall 
be located opposite property corner truncation locations or property boundaries. In 
residential and industrial areas hydrants shall be located opposite property corner 
truncation locations or property boundaries.  In rural residential areas hydrants shall be 
located alongside property accesses. 

If necessary, pipes shall be cut in order to ensure the fixing of valves and other fittings 
in the correct position required by the Contract, and no additional payment shall be 
made for such cutting. 

Valves, hydrants, air valves and the like and their boxes shall be constructed to the 
details shown on the Drawings or where no detail is shown in accordance with normal 
good practice and to the approval of the Superintendent. 

All valves, air valves, and hydrants, shall be carefully placed in position so as to be 
plumb and, where underground, at such depths as will provide between 75mm and 
150mm clearance between the hydrant lugs or air valve body and the underside of the 
cover, and at least 75mm clearance between the valve cap and the underside of the 
cover. 

Risers shall be installed to air valves and hydrants where necessary, and if required, 
trenches shall be deepened and graded in the vicinity of all air valves and hydrants in 
order to secure the correct depth below the surface.  Unless Particularly Specified 
otherwise risers shall not be included in materials supplied by the Principal and shall be 
supplied by the Contractor. 

Air valve boxes shall be so constructed and air valves arranged in their boxes that the 
gate valve between the air valve and main is readily accessible. 

Hydrants shall be bolted to the flange of the hydrant tee so that the bolts joining the 
upper and lower castings are directly above the centreline of the water main, the lugs of 
the hydrant are across the main, and the hydrant cover box fitted with its long axis 
along the centre line of the main.  Hydrant lugs shall be housed within the hydrant box.  
Hydrants shall be protected during backfilling in such a manner as will prevent earth or 
grit from damaging the valve seating. 

Valve packing shall be checked before fitting and the Contractor shall ensure that no 
foreign matter is present beneath the seat and that the gate will properly close. 

Hydrants and valves shall be fully protected during laying and backfilling, and on 
completion all glands shall be well screwed down and all valves shall operate freely. 

Approved markers for valves, hydrants and air valves shall be provided and installed in 
approved locations by the Contractor.  Where the appurtenances are located adjacent 
to kerbed roads such markers shall be reflectorised and securely fixed to the kerb face 
opposite the appurtenance. 
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GS6.12 PROPERTY SERVICES  

Where property services are required to be provided they shall be located and detailed 
on the Drawings or approved by the Superintendent. 

GS6.13 CONCRETE SURROUND 

Where indicated in the drawings or where cover to pipes is less than the specified 
minimum, or elsewhere as directed by the Superintendent, the Contractor shall supply 
and place Grade N15 mass concrete surround of 100mm minimum thickness to the 
pipes. 

Reinforcement and construction joints shall be provided to the surround where detailed 
on the Drawings. 

GS6.14 CONCRETE MATERIALS FOR PRESSURE MAINS 

Concrete shall comply with AS 3600: 2009  Concrete Structures.  Materials for the 
Manufacture of Concrete shall be as specified in AS 3600. 

Readymixed concrete shall comply with AS 1379: 2007  Specification and Supply of 
Concrete. Unless otherwise Particularly Specified, performance specification shall 
apply. 

GS6.15 INSPECTION OF WATER MAINS AND SEWAGE PRESSURE MAINS 

All works shall be inspected by the Superintendent prior to the backfilling of trenches.  
(Hold Point) 

Unless otherwise required by the Contract the Contractor shall arrange for pressure 
mains to be inspected by the Water & Waste Officer of the relevant Local Authority. 

The Contractor shall ascertain and comply with the Water & Waste Officer's 
requirements in this regard. 

GS6.16 FILLING AND HYDROSTATIC TESTING OF PRESSURE MAINS  

All pressure mains shall be hydrostatically tested using clean water. 

Mains, and services connections where applicable, shall be filled and hydrostatically 
tested prior to backfilling of the pipe trenches. 

The tests shall be carried out by the Contractor at the Contractor’s risk and expense.  
The Contractor shall provide all labour together with certified pressure gauges and all 
pumps, engines, pipes, temporary valves, plugs and other equipment as may be 
necessary.  All tests shall be carried out in the presence of the Superintendent. 

Should the Contractor delay testing until other works are carried out, the Contractor 
shall have no claim for compensation or damages for any matters arising from such 
delay in carrying out the testing of the mains. 

The works will not be accepted by the Superintendent for Practical Completion until all 
mains have been successfully tested. 

The arrangements for filling the section of main to be tested shall be subject to the 
approval of the Superintendent.  The mains shall be filled as slowly as practicable and 
all hydrants, gas release valves and vacuum relief valves shall be kept open during the 
filling operation to ensure as much air as possible is expelled from the system. 

Care shall be taken to ensure that the filling rate does not cause pressures in the mains 
to exceed the applicable test pressure. 

The following shall apply in the case of sewage pressure mains in cases in which the 
pump station has been built prior to testing the pressure main.  Sewage pressure mains 
shall be filled with water from the sewage pump well by operating one pump until the 
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main is filled.  The sluice valves in the pump station valve pit shall then be closed and 
the discharge end of the main fitted with plug which is adequately propped.  A pressure 
gauge shall be fitted to the pipe plug or other approved point on the main.   

Unless otherwise Particularly Specified pressure mains shall be tested at a pressure of 
1200 kPa.  The location at which the test pressure is determined shall be the lowest 
pipe level in that section of the mains under test. 

The test pressure shall be maintained for a period of 24 hours.  During the test the 
leakage shall not exceed the rate of 0.4 litres per millimetre of pipe diameter per 
kilometre of pipeline per 24 hours.  Any defects which arise during tests shall be 
repaired in an approved manner by the Contractor at the Contractor’s expense.  The 
mains shall then be retested and repaired until such time as the test acceptance criteria 
are achieved. 

Where reasonably possible, the whole of the mains system, including services 
connections where such are included in the works, shall be tested in one operation.  If 
testing is carried out in sections, the extent of the sections separately tested shall be 
approved by the Superintendent. 

Unless otherwise Particularly Specified the Contractor shall, before construction 
commences, submit to the Superintendent for his approval of a program of testing 
setting out the following: 

(a) Sections to be tested. 

(b) Maximum and minimum test pressure in each section. 

(c) Sequence of pipe laying and testing. 

The program of testing shall be subject to the approval of the Superintendent and 
testing shall be performed in accordance with the approved program. 

The length of each test section should be such that the pressure at the highest point of 
the section shall be not less than 0.8 times the pressure at the lowest point, unless 
particularly approved otherwise by the Superintendent. 

Testing shall be performed in sections with valves open / closed in arrangements 
approved by the Superintendent.  The program of testing shall be such as to satisfy the 
Superintendent that every valve seals when closed. 

Should testing of the main in sections be approved, the Superintendent may require 
that the entire main be tested before Practical Completion, provided terrain permits. 

Testing shall be performed in the presence of the Superintendent or his representative. 

No section of main shall be pressurised until thrust blocks have developed adequate 
strength. 

Water used in testing shall be disposed of to the approval of the Superintendent, 
preferably to stormwater drainage courses, without damage to the environment. 

The Contractor shall be responsible for all costs of pressure testing including temporary 
anchorages, closures and other temporary works. 

GS6.17 FLOTATION OF PRESSURE PIPELINE  

The Contractor shall be solely responsible for ensuring that flotation of the pipeline 
does not occur. 

Should any section of pipeline become buoyant the pipes of the affected section shall 
be pulled apart and re-laid as specified to the satisfaction of the Superintendent. 
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GS6.18 CONNECTION TO EXISTING WATER MAINS  

Unless directed otherwise by the Superintendent, the connection of the new water 
mains to existing water mains shall be carried out by the Contractor. 

Not less than 15 days prior to the commencement of connection work, the Contractor 
shall provide written details of the procedure and programme for the performance of the 
connections.  Connections to existing mains shall only be made at times approved by 
the Superintendent. 

Connections to existing mains shall be made using an appropriately sized tee as 
specified cut into the main and fixed using gibault joints.  The tee shall be supported by 
a cast insitu concrete thrust block as specified and noted on the Drawings. 

Should the Local Water Authority require that it shall connect new to existing works the 
Contractor shall liaise with the Local Authority to expedite such connections and shall 
pay all costs and charges associated with such connections.  Connections shall be 
performed with utmost expedition so that supply to consumers is not unduly interrupted 
and shall be undertaken at such times of the day or night and in such manner as the 
Superintendent may direct. 

GS6.19 CONNECTION TO EXISTING SEWAGE PUMPING MAINS 

Not applicable. 

GS6.20 BACKFILLING  

GS6.20.1 General 

Backfilling shall not be placed until the main has been successfully tested unless 
approved otherwise by the Superintendent.  The following shall apply unless a different 
form of construction is required by the Contract. 

Bedding material shall be supplied and placed to provide a surround to the pipe, 
providing a minimum compacted thickness of 75mm over the top of rigid pipes or 
150mm over the top of flexible pipes.  A blanket course of 225mm compacted thickness 
shall then be placed over the surround material.  Blanket course material shall be 
selected excavated material of low cohesion and free of stones in excess of 25mm in 
size. 

The surround or blanket course material shall be placed in layers not more than 
150mm thick placed so that the difference in level of compacted material on each side 
of the pipe is not more than half the diameter of the pipe up to a maximum of 150mm.  
Care shall be taken to ensure that the pipe section for flexible pipe does not become 
out of round.  The surround and blanket course material shall be compacted to the 
same requirement specified for bedding material. 

Trenches above blanket course level and the spaces behind structures shall be 
backfilled with approved material from the excavations unless imported backfill material 
is ordered or specified.  The backfill shall be placed in layers not exceeding 150mm 
compacted thickness and shall be compacted to the standards specified hereunder. 

The backfilling shall be density tested at the rate of one (1) test for each forty (40) 
metres of trench for each two (2) layers of backfill in accordance with Table 8.1 of  
AS 3798: 2007. 

GS6.20.2 Backfilling Under Proposed Pavements 

The following shall apply unless a different form of construction is required by the 
Contract. 

The trench above the surround level shall be backfilled with approved granular material 



Port Pacific Estate Stages 3 & 4 

Prepared for Port Pacific Estates Pty Ltd Cardno Pty Ltd November 2012 
   Page 87 of 158 

having a soaked CBR value of not less than 15% and shall be compacted to not less 
than 100% of the Standard Maximum Dry Density, as determined by  
AS 1289.5.1.1. 

GS6.20.3 Backfilling Under Existing Pavements 

The following shall apply unless a different form of construction is required by the 
Contract. 

The trench above the surround level shall be backfilled with cement stabilised gravel.  
Cement stabilised gravel shall be DMR Class 2.1 base with 3% cement by volume. 

The material shall be compacted to not less than 100% of the Standard Maximum Dry 
Density as determined by AS 1289.5.1.1.  Where the existing pavement is sealed, the 
pavement material over the trench shall be primed and then sealed with an equal 
thickness of 7mm bituminous concrete, screeded and compacted to a smooth even 
finish to match existing surface levels.  The prime coat shall be an approved CRS 
emulsion applied at the rate of 0.5L/m2. 

In all cases, the finished surface shall be left in a condition at least equal to that of the 
original pavement. 

GS6.20.4 Backfilling Under Footpaths and Elsewhere 

The following shall apply unless a different form of construction is required by the 
Contract. 

The trench above the blanket course level shall be filled with approved material from 
the excavations and compacted to not less than 95% of the Standard Maximum Dry 
Density as determined by AS 1289.5.1.1. 

GS6.21 DISPOSAL OF SURPLUS EXCAVATED MATERIAL 

Surplus spoil or reject material from the excavations shall be disposed of to the 
approval of the Superintendent. 

GS6.22 RESTORATION OF SURFACES  

All surfaces shall be restored generally to the levels, profiles and types of surface 
material originally obtaining. 

In paved surfaces the edges of trench or pit excavation shall be cut neatly and vertically 
through the pavement. The pavement shall be restored to the original standard to the 
approval of the Superintendent. 

Soil aggregate pavements shall be compacted to 100% of Standard Relative Dry 
Density.  Bitumen seal or asphaltic concrete surfacing shall be to the standard required 
by the Road Authority or other owner. 

In grassed areas the thickness and type of surface soil shall be of the original standard 
to the approval of the Superintendent. 

GS6.23 COVER BOXES, MARGIN BLOCKS AND MARKING 

The Contractor shall construct cover box installations to sluice valves, hydrants, scour 
valves and the like in accordance with details shown on the Drawings.  Unless 
otherwise required by the Contract the installation shall comprise a chamber 
constructed from pre-cast concrete rings around the valve set on a sand bed in such 
manner that the minimum possible load is transmitted to the pipe.  Walls on which 
cover boxes are founded shall be taken down to a sand cushion as shown and so 
constructed that transmission of load or shock to pipes is minimised.  The appropriate 
cast iron cover box shall be mounted on the chamber such that its top is set 25mm 
above finished surface level in grassed areas, and with their tops flush with the 
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permanent ground surface. 

Margin blocks as detailed on the Drawings shall be placed on compacted gravel around 
the cover boxes with the top flush with the cover box.  Concrete for blocks and sets 
shall be grade N20. 

Subject to the approval of the road Authority, the Contractor shall mark the location of 
each valve and hydrant by painting the road surface and kerb face with an approved 
reflective road marking paint as follows: 

Valves: 
(colour blue) 

Top of valve cover box and the top and face of the kerb 
opposite each valve for a width of 300mm 

Hydrants: 
(colour yellow) 

The top and face of the kerb opposite each hydrant for a 
width of 300mm and a tear drop on road centreline with the 
tail pointing at each hydrant as detailed on the Drawings. 

Cover boxes and margin blocks shall unless otherwise required by the Contract be 
fixed with their tops flush with the permanent ground surface. 

GS6.24 CLEANING PRESSURE PIPELINES  

Prior to Practical Completion the Contractor shall clean all foreign materials from the 
pipelines by flushing with clean water. 

Such flushing shall be performed without damage or interference to the works or 
others. 

The mains shall be flushed in a progressive manner to carry dirt and foreign matter to 
scour outlets and hydrants which shall be opened as required to discharge the flushing 
water to waste.  Sluice valves in the system shall be operated as required to achieve a 
flow velocity in mains of not less than 0.7m/s during the flushing process.   

Flushing water shall be disposed of to the approval of the Superintendent, preferably to 
stormwater drainage courses.  Where flushing water is discharged to scour manholes it 
shall be subsequently removed by the Contractor. 

After flushing the main shall be left filled with water. 

GS6.25 DISINFECTION OF WATER SUPPLY MAINS  

The Contractor shall sterilise all water reticulation mains and water service connections 
before they are placed in service.  (Hold Point) 

Chlorine shall be added to the mains, either as a solution of sodium or calcium 
hypochlorite in water using a small solution feed pump.  The Contractor’s equipment 
shall be mounted and secured for safety, and shall be operated by persons approved 
by the Superintendent, and outfitted with the appropriate protective and safety 
equipment. 

A slow water flow shall be arranged in each length of new main by opening the main 
supply valve, pumping or other means approved by the Superintendent, and by 
operating a scour, fire hydrant or other flushing point at the far end of such length.  
Chlorine solution shall be continually fed in the inlet end until the specified 
concentration is measurable at the outlet, when the main shall be sealed off at each 
end. 

Where a network of mains is to be sterilised the location of chlorination and flushing 
point and sequence of valve operation shall be proposed by the Contractor and subject 
to the approval of the Superintendent to ensure that all sections of the network are 
sterilised. 

The chlorination dose rate shall not be less than 40 mg/l unless approved otherwise by 
the Superintendent.  The required residual chlorine at any location in the system being 
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sterilised shall not be less than 5m/l after a 2 hour detention period.  The Contractor 
shall provide and operate fire hydrant standpipes and/or operate mains, valves and 
service cocks as and where required by the Superintendent to obtain samples for 
testing. 

Should the 2 hour residual not be obtained, the Superintendent may order re-
sterilisation and/or the use of higher initial doses for subsequent mains. 

On completion of satisfactory sterilisation, all mains shall be flushed to remove excess 
chlorine residual.  Flushing will be considered complete when the residual is reduced to 
less than 0.5mg/l or the mains supply residual whichever is the greater. 

GS6.26 PRESSURE PIPES LAID ABOVE GROUND  

Unless otherwise required by the Contract pipes laid above ground shall be supported 
on concrete pedestals or piers as shown on the Drawings. 

The supports of all pipework spans shall accurately align to ensure that each support 
bears its share of the weight of the pipeline.  They shall be stable and unyielding. 

Pipes shall be fixed to the supports with mild steel straps as shown on the Drawings 
such that axial movement due to expansion or contraction is taken up at individual 
joints. 

Spigot and socket joints shall be assembled with the spigot end withdrawn 5mm to 
10mm from the bottom of the socket to accommodate thermal or other movements. 

Anchorages to resist thrusts developed by internal pressures at bends, tees, etc. shall 
be constructed to the details shown on the Drawings. 

Where no such details are shown on the Drawings anchorages shall be to the approval 
of the Superintendent.  In such cases details of anchorages shall be proposed by the 
Contractor who shall prepare dimensioned sketches to scale of the anchorage details 
proposed and shall submit them to the Superintendent for approval. 

GS6.27 ALIGNMENTS OF PRESSURE MAINS 

A preferred alignment for a pressure main will usually be shown on the Drawings or 
Particularly Specified.  The preferred alignment may be indicated as a distance from a 
property boundary, as a traverse alignment, as a shift from a traverse line, as a 
coordinated set out relative to coordinated survey/setting out stations or the like. 

The actual alignment shall be adjusted from the preferred alignment to the approval of 
the Superintendent to achieve the primary alignment criterion indicated on the 
Drawings or Particularly Specified and to maintain the clearance from services required 
by the relevant Authority.  The Contractor shall not commence construction without 
approval of the Superintendent that the alignment set out is acceptable. 
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GS7.00 CONCRETE 

GS7.01 GENERAL REQUIREMENTS FOR CONCRETE WORK 

GS7.01.1 Concrete Work Standards 

Concrete work shall conform with the current relevant Australian Standards including 
the following: 

 

Standard No Standard Title 

AS 1012 Methods of Testing Concrete 

AS 1141 Methods for Sampling and Testing Aggregates 

AS 1379 Specification and Supply of Concrete 

AS 1478 Chemical Admixtures for Concrete, Mortar and Grout 

AS 1554.3 Structural Steel Welding – Welding of Reinforcing Steel 

AS 2758.1 Aggregates and Rock for Engineering Purposes - Concrete 
Aggregates 

AS 3582 Supplementary Cementitious Materials for use with Portland and 
Blended Cement 

AS 3583 Methods of Test for Supplementary Cementitious Materials for 
use with Portland and Blended Cement 

AS 3600 Concrete Structures 

AS 3610 Formwork for Concrete 

AS 3799 Liquid membrane-forming curing compounds for concrete 

AS 3972 General Purpose and Blended Cements 

AS 4671 Steel Reinforcing Materials 

 

Any reference in the Standards to the "designer", "engineer", "architect", "statutory 
authority", "building authority", or the like, shall be read as a reference to the 
Superintendent. 

GS7.01.2 Responsibility for Concrete : General 

Although permission to use materials and methods may be given and the Drawings and 
Specification state certain requirements it shall remain the responsibility of the 
Contractor to ensure that the concrete and all associated work shall be as required to 
complete the work in accordance with the Contract. 

GS7.01.3 Particular Requirements for Concrete 

Particular requirements for concrete shall be as Particularly Specified, shown on the 
Drawings or otherwise required by the Contract.  Such particular requirements shall 
include the following: 

(a) Grades and types of concrete 
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(b) The standards of finish 

(c) Special tolerances to be used 

(d) Whether the use of fly ash is permitted and the maximum amount permitted 

(e) Maximum size of aggregate for special applications 

(f) Whether bevelling of external and internal corners is or is not required 

(g) Any special formwork requirements 

(h) Any special surface textures required; and 

(i) Any other specific requirements concerning the particular project 

The specific requirements for concrete stated in the Contract shall at all times take 
precedence over the requirements of this General Specification Section. 

GS7.01.4 Lighting and Weather 

All concreting operations shall be performed in good daylight or under other approved 
lighting conditions. 

Concrete shall not be placed under adverse weather conditions, or any other 
circumstances likely to cause defects in the concrete or structure. 

GS7.01.5 Records 

All log books and records required to be kept under the provisions of the Contract shall 
be available at all times to the Superintendent for inspection and on completion handed 
over to the Superintendent or otherwise disposed of as directed. 

In addition to the requirements relating to testing, forward one copy of all records to the 
Superintendent at intervals of four weeks or on request. 

GS7.01.6 Testing : General 

All testing shall be performed by an Approved NATA Testing Laboratory acceptable to 
the Superintendent. 

Perform tests in accordance with all relevant codes except where otherwise specified.  
Comply with Specification Clause SAMPLING AND TESTING. 

The costs of all sampling, tests, certificates and evaluation of test results where 
required, are deemed to be included in the Contract Sum. 

GS7.01.7 Inspections 

The Contractor shall give 24 hours notice in writing so that the Superintendent may 
inspect : 

(a) Completed formwork and falsework prior to fixing of reinforcement or placing of 
concrete. 

(b) Reinforcement in place prior to placing concrete 

(c) Core hole and embedment details prior to placing of concrete. 

(d) Commencement of Concreting operations 

Allow reasonable time for inspection, after completion of Stages (a), (b) and (c) of the 
work, before proceeding. 
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GS7.01.8 Rejection of Concrete 

Plastic concrete shall be considered to be defective and shall be liable to be rejected if: 

(a) the slump differs from the specified slump by more than the tolerances 
specified. 

(b) the time since commencement of mixing is outside the time interval allowed in 
AS 1379; or 

(c) the appearance and cohesiveness of that particular quantity is significantly 
different from previously supplied quantities of the same specification. 

Hardened concrete shall be considered to be defective and shall be liable to be 
rejected if: 

(a) It fails to meet the strength of the Contract requirements on testing 

(b) It is porous, segregated or honeycombed 

(c) Its placing has been so interrupted that there is a construction joint not 
complying with this Specification 

(d) The reinforcing steel it incorporates has been displaced or has insufficient cover 

(e) Construction tolerances have not been obtained 

(f) The required surface finish has not been obtained 

(g) The concrete can be shown to be otherwise defective or shown to fail to comply 
with other requirements. 

Where hardened concrete is liable to rejection, the concrete may be accepted if: 

(a) it can be demonstrated that the structural adequacy and intended use of the 
affected members are not significantly impaired thereby; or 

(b) it passes further testing in accordance with Clause 17.1.7.3 of AS 3600 : 2009. 

If either (a) or (b) above is not satisfied, the concrete shall be rejected. 

GS7.01.9 Defective Concrete 

Unless the Superintendent expressly permits defective concrete to be repaired as 
specified, all defective concrete and concrete work rejected, pursuant to the General 
Conditions of Contract, shall be removed and the adjoining concrete shall be cut back 
to positions as directed; construction joints shall be made and the whole shall be 
reconstructed to comply with the Specification. In addition, provision shall be made as 
specified by the Superintendent to compensate for any deficiencies resulting from the 
removal of the defective work. 

GS7.02 FORMWORK FOR CONCRETE 

GS7.02.1 Definitions for Formwork 

Except where otherwise defined, technical terms have the meanings assigned to them 
in AS 3610. 

Formwork is defined as the temporary boarding or sheeting designed and erected to 
contain plastic concrete, to form it to required shapes and dimensions in the required 
location and support it until sufficiently hard to be self-supporting and carry 
superimposed loads. 

Forms are defined as that part of the formwork which consists of the sheeting and its 
immediate supporting or stiffening members. 

Falsework is defined as the temporary structure supporting forms, access platforms, 



Port Pacific Estate Stages 3 & 4 

Prepared for Port Pacific Estates Pty Ltd Cardno Pty Ltd November 2012 
   Page 93 of 158 

runways, access ladders and the like including any arrangement of fixed and/or 
adjustable supports necessary to keep the forms in their correct positions. 

GS7.02.2 Design of Formwork 

(a) Accept responsibility for the design, construction and use of all formwork, forms 
and falsework. 

(b) Where so required by the Particular Specification, prior to construction submit to 
the Superintendent for information full details of proposals including Drawings 
stating all relevant design criteria, nature of material to be used in the temporary 
works (viz: new or used) and the tolerances within which the falsework is to be 
erected, and description of the mode of operation. 

(c) Design falsework to withstand a total horizontal load in any direction equal to 
3% of the vertical load or the sum of the calculated loads plus 1% of the vertical 
load whichever is the greater.  As a whole the overall factor of safety shall be 
not less than 2. 

Formwork and falsework design shall ensure adequate strength to withstand the 
pressures from placement and vibration of concrete and shall be such that formwork 
and falsework shall have sufficient rigidity to maintain specified tolerances. 

The formwork shall be cambered as required to compensate for anticipated formwork 
deflections so that the finished members will conform accurately to the required lines, 
shapes and levels. 

GS7.02.3 General Standards of Formwork 

Formwork shall conform to the shape, lines, grades and dimensions of the concrete as 
required by the Drawings and shall be constructed of approved timber or of metal in 
which all bolt and rivet heads in contact with the concrete are countersunk unless 
otherwise required. 

Formwork that has been previously used shall have nails withdrawn and be thoroughly 
cleaned and repaired prior to re-use. 

Permission must be obtained from the Superintendent for the re-use of formwork. 

Formwork faces shall be so prepared or have approved lining added to conform to  
AS 3610 to achieve the finishes specified. 

Inserts, anchor bolts and embedded fixings shall be securely fixed to the formwork and 
reinforced where shown on the Drawings and shall comply with the requirements of 
AS 3600. 

"Wood Wool" or permanent formers of similar construction shall be used only when 
permitted by the Superintendent. 

Permanent formers containing calcium chloride shall not be used. 

GS7.02.4 Construction of Formwork 

Forms shall be true to line and level, and substantially supported, adequately braced 
and tied together to maintain their position and shape and prevent any lateral 
movement and also to maintain structural safety under external loadings such as wind 
loads, erection loads and the like. 

The forms shall be close-jointed and sealed to prevent leakage of mortar, with joints 
either horizontal or vertical unless otherwise specified or approved. 

Forms shall be chamfered for re-entrant angles and filleted for corners where these will 
be exposed to view in the completed project. The face of the bevel in each case, unless 
otherwise required by the Contract shall be 25mm wide. 
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Should the Contractor require to strip formwork before the removal of props and 
falsework is allowed, the formwork shall be so designed and constructed that it will 
enable such stripping without disturbing the props and falsework and without injuring 
the concrete. 

Shores supporting successive storeys shall be vertical, adequately braced and shall be 
placed directly over those below or be so designed and placed that the load will not be 
supported by concrete which has not been completely cured or which has not achieved 
adequate strength, or which has not been designed to carry such loads.  If adequate 
foundations for shores cannot be secured, trussed supports shall be provided. 

Shores bearing on previously placed concrete shall be provided with sole plates and all 
other formwork shall be erected in such a manner as will not damage the surface of the 
supporting concrete. 

GS7.02.5 Dimensional Tolerances 

Except where other tolerances are particularly required by the Contract formwork shall 
be so constructed that the finished concrete work will be to the lines and levels as 
shown on the Drawings within the tolerances listed in AS 3610 and no part of the 
finished Works shall project beyond the boundaries of the Site. 

GS7.02.6 Formwork Ties 

Use formwork ties consistent with the class of surface specified for the member as a 
whole. 

Retain in place any embedded ties for holding forms and terminate not less than two 
diameters or twice the minimum dimensions of the tie or 10mm whichever is the greater 
in from the formed faces of the concrete.  Construct the ties so that removal of the ends 
of end fasteners can be accomplished without causing spalling at the faces of the 
concrete.  Keep form ties clear of the steel reinforcement and in no circumstances use 
the steel reinforcement support the formwork. 

Thoroughly clean recesses resulting from the removal of the ends of form ties, saturate 
with water, and fill with mortar in the proportion of one part of cement to 3 parts of sand 
used in the concrete in which the cavity occurs, and float flush.  If in the opinion of the 
Superintendent the finished surface is not satisfactory, carry out further treatment using 
the mortar specified above and rub down with a medium coarse carborundum stone 
until a surface is produced which is clean, smooth and consistent with the class of 
surface finish specified for the member as a whole. 

GS7.02.7 Cleaning and Oiling Forms 

All forms shall be cleaned before use or re-use. 

Temporary openings shall be provided at the base of column and wall forms and at 
other points where necessary or where directed by the Superintendent to facilitate 
cleaning and inspection prior to the placing of concrete. 

All forms shall be clean and free from foreign matter immediately before depositing 
concrete. 

The interior surfaces of forms shall be treated with a release agent to prevent adhesion 
of mortar. Release agents shall be of non-staining type, applied in a thin film before the 
reinforcement is placed.  The reinforcement shall not be allowed to come in contact 
with the release agent. 

Any reinforcement in contact with the release agent shall be thoroughly cleaned to 
remove all traces of the release agent or may be subject to rejection.  Any surplus 
moisture shall be removed from the forms prior to placing of the concrete. 
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Any formwork bolts which are to be removed from the concrete shall be coated with a 
concrete retarder and arranged that they can be extracted without excessive jarring or 
hammering and without injury to the concrete surface. 

Formwork for surfaces which are to receive an applied finish shall be treated with a 
compatible release agent permitted by the Superintendent or alternatively no release 
agent shall be used. 

GS7.02.8 Removal of Formwork 

Forms shall be maintained firmly in place until the concrete has attained the necessary 
strength to support its own weight and construction loads.  In addition they shall remain 
in place when required to protect the concrete against the effects of low temperature or 
excessive evaporation.  No formwork shall be removed without the permission of the 
Superintendent. 

Forms and falsework shall be constructed such that it may be easily and safely 
removed without impact or shock to the concrete or damage to the structure. 

The provisions of AS 3600 : 2009 for stripping of forms and removal of formwork 
supports shall be complied with. 

All formwork and shores under suspended concrete work shall be removed before any 
brickwork or blockwork is built above. 

GS7.02.9 Formwork in the Ground 

In pier-and-beams, ground beams, footings and similar construction where concrete is 
cast below ground, unless the Superintendent is satisfied that the sides of the 
excavation will remain stable and that the concrete will be placed without 
contamination, the Contractor shall line the sides of the excavation with formwork and 
the formwork shall be stripped so that the concrete can be inspected and any defects 
rectified. 

In pier and beam footings, unless shown or specified otherwise, a gap shall be formed 
at the soffit of the beams, the forms for the soffits shall be supported on a 75mm thick 
layer of an approved compressible material approved by the Superintendent, such as 
cardboard formers. 

Cardboard formers shall be kept dry at all times until the concrete has cured.  
Cardboard formers which have been exposed to moisture may be rejected. 

Where a concrete blinding layer is required by the Contract or by the Superintendent, 
the blinding concrete shall comprise a layer of Grade 15 concrete with a maximum 
aggregate size of 20mm and a slump of 80mm, not less than 50mm thick laid on the 
undisturbed foundation material.  Blinding shall be free from loose earth, debris, mud, 
water and other contamination.  Concrete blinding layers required to receive a 
membrane shall have a surface texture similar to a Type 2 finish. 

GS7.02.10 Formwork for Pavements and Slabs on the Ground 

Formwork for pavements and slabs on the ground shall conform to the previous 
clauses as far as they are applicable. 

Forms shall be of steel or seasoned dressed timber planks. 

Formwork shall be the full depth of the concrete and shall be in lengths of not less than 
3m. 

Formwork shall rest upon the base and shall be rigidly fixed so as to maintain line and 
level under the pressure of concrete and the weight and movement of the finishing 
equipment. 

Forms shall be secured to steel stakes by means which allow adjustments to line and 
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level to be made without moving the stakes and permit the forms to then be rigidly 
locked in that position. 

The meeting ends of forms shall be locked securely in line by approved connectors and 
shall have top flanges flush. 

Chamfered forming strips for keyed joints may be of timber bolted to the steel forms. 

Timber forms for the edges of pavements and slabs shall be at least 50mm in thickness 
and the top edge shall be armoured with substantial mild steel angle or strip straight 
and flat from end to end and properly secured to the timber. 

Formwork shall be drilled to receive dowels and/or tie bars as shown on the Drawings. 

Moisture barrier membranes if damaged or pierced at any stage shall be patched to 
achieve watertightness before placing concrete. 

GS7.02.11 Formwork for Encasement of Structural Steel Members 

Unless otherwise specified, formwork for encasement of structural steel members shall 
be constructed to provide a minimum thickness of concrete cover to the steelwork as 
hereunder: 

Grillage Steelwork in foundations: 100mm 

Columns (unplastered): 65mm 

Columns (plastered): 50mm 

Beams - flange width 150mm or less: 50mm 

Beams - flange width over 150mm: 75mm 

 

Over small areas such as nut, boltheads, brackets, gussets and splice plates the clear 
cover specified above may be reduced by not more than 25mm. 

GS7.02.12 Superimposed Loading 

Do not erect walls or impose any permanent loading on any part of the structure while it 
is still supported by formwork, unless otherwise permitted by the Superintendent. 

GS7.02.13 Defective Formwork 

Should any formwork or falsework move while concrete is being placed, or within the 
periods specified for the retention of formwork, the whole of the concrete shall be 
removed between such limits as the Superintendent may determine, construction joints 
shall be formed and the section of work shall be reconstructed after the has been 
strengthened and adjusted. 

Concrete work which is misshapen or in any other way defective due to inadequacy of 
formwork or otherwise shall be removed and replaced or the defect shall be remedied 
as directed. 

GS7.03 REINFORCEMENT FOR CONCRETE 

GS7.03.1 Materials 

Reinforcing Steel 

All reinforcing bars shall comply with the requirements of AS 4671, unless otherwise 
required by the Contract. 

Hard-drawn wire shall comply with requirements of AS 4671. 
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Reinforcing-fabric shall comply with the requirements of AS 4671. 

Prestressing Tendons 

Prestressing tendons shall comply with AS 4672. 

Anchorages for tendons shall comply with AS 1314. 

Tendons shall not be galvanised. 

Hard-drawn, high tensile steel wire which has not been stress-relieved shall not be 
used for wire winding unless its elongation, tested in accordance with AS 4672, is 2% 
or greater. 

Plain wire shall not be used for pretensioning. 

GS7.03.2 Testing 

The Contractor shall supply a maker's Certificate for each grade and parcel reinforcing 
steel, prestressing tendons or anchorages when required by the Superintendent. 

When a maker's Certificate cannot be provided, proving tests as specified by the 
Superintendent shall be made.  Samples will be selected by the Superintendent and 
the tests shall be made by an approved NATA registered laboratory. 

Before permission will be given to use reinforcement not conforming to the Australian 
Standards, tests may be performed by the Superintendent to establish the suitability of 
the reinforcement for the work.  The Superintendent will select the samples and the 
tests shall be made by an approved NATA registered laboratory.  The Superintendent 
may at his discretion waive this requirement if the Contractor provides results of 
sufficient tests made by an approved testing authority. 

GS7.03.3 Bending Schedules 

The Contractor shall be responsible for the preparation of bar bending schedules and 
for the correctness and accuracy thereof. 

The nominal dimensions of some portions of a bar may be adjusted if necessary by an 
amount approximately equal to the undersize or oversize tolerance, as appropriate, in 
order that the specified cover be maintained. 

If required to do so by the Superintendent the Contractor shall submit to the 
Superintendent, for his information only, one copy of all bending Schedules, together 
with tag or other reference Drawings. 

GS7.03.4 Bending and Splicing Reinforcement 

Reinforcement shall be cut and bent to the tolerances given in AS 3600. 

Reinforcement shall be bent and straightened cold in a manner that will not damage it.  
Bars shall not be re-bent within 20 diameters of any weld or within 20 diameters of 
location of bend and subsequent straightening.  Except as specified hereinafter, 
reinforcement shall be spliced only as shown on the Drawings. 

When splices not shown on the Drawings are found necessary, the Contractor shall 
submit details of the proposed splices to the Superintendent for approval.  Proprietary 
lines of mechanical/welded bar splices will only be permitted if specifically provided for 
and clearly noted on the Drawings or accepted by the Superintendent for use in 
particular locations.  

GS7.03.5 Marking Reinforcement 

Means shall be provided for ready identification of  all reinforcement, its grade and 
location within the structure.  Such identification shall be transferred to bundle tags after 
stock reinforcement is cut and bent.  Evidence shall be supplied on request that the 
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steel conforms to the quality specified. 

GS7.03.6 Stacking and Cleaning Reinforcement 

On delivery to the Site, steel reinforcement shall be placed on supports clear of the 
ground and shall be protected against damage.  Before being placed in position in the 
work all loose mill scale, loose rust, oil, paint, grease or other deleterious material shall 
be removed from the reinforcement and the reinforcement shall be kept free of these 
substances until the concrete is placed. 

GS7.03.7 Fabrication and Placement of Reinforcement 

Fabrication and placement of reinforcement shall conform to the requirements of  
AS 3600 and as specified herein. 

Reinforcing Steel 

Reinforcement shall be accurately placed in position and supported by approved 
concrete, metal or plastic chairs, spacers or hangers.  All reinforcement supports shall 
be securely wired to reinforcement.  In work where the final concrete surfaces will not 
be fully protected from the weather, all chairs and distance pieces in contact with the 
formwork shall be made of concrete or other approved materials. 

Concrete spacers shall be constructed from the same concrete mix specified for the 
section of the work in which the spacers are to be used. 

The reinforcement shall be secured against displacement by tying at intersections with 
annealed iron wire ties not smaller than 1.25mm diameter or by approved clips. Bars 
shall be tied at all intersections except where spacing is less than 300mm in each 
direction, in which case alternate intersections shall be tied. 

Reinforcing bars shall not be secured by tack welding except where permitted in writing 
in specific instances by the Superintendent. 

The ends of wire ties shall be bent away from nearby faces of forms, and shall not 
project into the concrete cover. 

In reinforcement in the form of a mat, each bar shall be secured at alternate 
intersections and at other points as required. 

Unless otherwise shown or specified, the minimum clear distance between parallel bars 
shall be in accordance with AS 3600. 

Top and bottom slab reinforcement shall be supported at such intervals and in such a 
manner to ensure no undue deflection of the bars during placing of the concrete.  The 
maximum spacing of supports shall be 60 diameters for bars and 750mm for fabric. 

Particular care shall be given to the support of light gauge reinforcement and of 
reinforcement in general where concrete is cast against the ground or against thin and 
relatively easily damaged waterproof membranes. 

Each beam ligature shall be secured to a bar in each corner of the ligature.  
Longitudinal beam reinforcement shall be secured by spacers or ties at not more than 
1000mm interval and all longitudinal column reinforcement secured to all ligatures at 
every intersection.  Spacers between layers of longitudinal reinforcements shall 
conform with the requirements of AS 3600.  

Under no circumstances shall reinforcement be displaced from the positions shown on 
the Drawings for the purpose of accommodating electrical conduits or service pipes of 
any description without the written permission of and to the details specified by the 
Superintendent. 

Prestressing Steel and Ducts 

The fabrication, protection, surface condition, fixing, tensioning and grouting of 
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prestressing tendons shall comply with AS 3600. 

The fixing and surface conditions of the anchorages shall comply with AS 3600. 

The surface condition, sealing and fixing of ducts shall comply with AS 3600. 

GS7.03.8 Concrete Cover 

Reinforcement shall be so placed to ensure that the resulting concrete cover to 
reinforcement is in accordance with the requirements of AS 3600 unless otherwise 
required by the Contract. 

GS7.03.9 Welding or Heating of Reinforcement 

Heating and welding of reinforcing bars shall conform to the requirements of AS 1554 
Part 3. The written permission of the Superintendent must be obtained before any 
heating or welding is performed. 

Welding or heating of prestressing tendons is not permitted. 

Where a quantity of welded reinforcement is to be provided, welding shall be performed 
by qualified welders under the supervision of an inspector qualified to CA 60. 
Production control tests shall be performed in accordance with AS 1554 Part 3. 

GS7.03.10 Exposed Reinforcement 

Exposed reinforcement bars intended for bonding with future extensions shall be 
thoroughly cleaned and protection from corrosion by a double coating of neat cement 
grout of creamy consistency or by other specified or approved covering. 

GS7.03.11 Reinforcement to Casing of Structural Steel Members 

Concrete casing to structural steel members shall be reinforced with hard-drawn wire or 
structural grade bars in accordance with the requirements of AS 4100 unless otherwise 
specified or shown on the Drawings.  An equivalent preformed fabric to AS 1304 may 
be permitted as an alternative form of wrapping.  The wrapping shall be placed so that 
the horizontal wires do not prevent or seriously impede the placing and proper 
compaction of the concrete.  The wires of the fabric wrapping shall not be less than 
40mm from the extreme edges of the steel members. 

The reinforcement shall be held in position by chairs, clips, ties (preferably of metal) or 
other supports, permitted by the Superintendent. 

GS7.04 MATERIALS FOR CONCRETE 

GS7.04.1 Materials for Concrete : General 

Concrete shall be composed of Portland cement, with or without fly ash, fine aggregate, 
coarse aggregate, water and any admixture that may be specified or approved. 

GS7.04.2 Water for Concrete 

Water for concrete shall be clean, fresh, and free from injurious amounts of acid, alkali, 
organic matter, oil or other deleterious substances harmful to concrete and/or the 
reinforcement. 

Water from the reticulated water supply shall be used where practicable. 

Recycled water shall not be used, except with the permission of the Superintendent. 

GS7.04.3 Cement for Concrete 

Type A Portland Cement shall be used unless otherwise particularly required by the 
Contract or approved by the Superintendent. 
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Cement shall have fineness index as defined in AS 3972 : 2010. 

Maximum acid-soluble chloride-ion shall not exceed 0.8 kg/m
3
 for concrete containing 

material requiring protection. 

Maximum sulphate content expressed as the percentage by mass of acid-soluble SO3 
to cement shall be not greater than 5%. 

Other strongly ionised salts, such as nitrates, shall not be added to concrete unless it 
can be shown that durability is not adversely affected. 

For cements used in works in the Northern Territory and North Queensland : 

(d) Maximum alkalis (expressed as N20) shall not exceed 0.8% 

(e) Maximum C3A shall not exceed 9% 

GS7.04.4 Aggregates for Concrete 

Aggregates for concrete shall comply with AS 2758 Part 1 "Concrete Aggregates".  
They shall be dense natural aggregates. 

Fine aggregates shall be clear, hard uncoated grains of natural sand and shall have not 
more than 70% passing a 600 micron sieve unless otherwise permitted by the 
Superintendent. 

Coarse aggregates shall consist of clear, hard, strong, durable, uncoated pieces of 
crushed stone, gravel, or crushed gravel.  The flakiness index and the elongation index 
shall be less than 30% when determined by the tests set out in AS 1141. 

GS7.04.5 Chemical Admixtures and Fly Ash 

Where specified or directed, chemical admixtures or fly ash shall be incorporated in the 
concrete mixture.  If the Contractor wishes to use such material when chemical 
admixtures or fly ash are not specified or directed, he shall request permission in writing 
and proceed only if permitted by the Superintendent.   

The Contractor shall advise the Superintendent of the type, brand and name of the 
proposed material, and if so required he shall submit samples for testing not less than 
28 days before use of the material is proposed, or the Contractor shall provide 
evidence to the Superintendent of the necessity for the use of the proposed additional 
material and that its use will have no deleterious effect on the concrete or 
reinforcement. 

Admixtures will not be permitted unless they conform to relevant Australian Standards 
or other approved Specifications and have a Queensland Main Roads Department 
Certificate of Approval for its use in the relevant situations.  A copy of such Certificate 
shall be supplied to the Superintendent for information. 

GS7.04.6 Use of Xypex 

This clause applies when a Xypex waterproofing product is used as an admixture or 
additive in concrete. 

A Xypex water proofing product shall be used as an admixture or additive in concrete 
when and where required by the contract or approved by the Superintendent. 

Use of a Xypex product in concrete and all aspects of concrete incorporating Xypex 
shall comply with the requirements of Xypex Australia and the Xypex Australia 
specification for use of the Xypex product.  Where this requirement would conflict with 
any other provision of the Contract the Contractor shall refer the matter to the 
Superintendent who after consultation with Xypex Australia or its authorised agent will 
direct the Contractor on the action to be taken. 

No other admixture or additives shall be used in concrete incorporating a Xypex 
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product unless such use is specifically approved by Xypex Australia. 

The Contractor shall liaise and cooperate with Xypex Australia or its authorised agent 
so as to ensure the successful outcome of the use of the Xypex product. 

The Contractor shall cause Xypex Australia to provide to the Superintendent is terms 
approved by the Superintendent a written guarantee that the concrete elements 
incorporating the Xypex product will be waterproof. 

GS7.04.7 Storage of Materials 

Each type and size of both fine and coarse aggregates shall be separately deposited 
on the site of the work in defined and prepared areas.  Precautions shall be taken to 
prevent contamination of the materials and mixing of the various types and sizes prior 
to use.  The aggregates shall be stored on a firm base with provision for adequate 
drainage of the stockpile. 

Adjacent stockpiles shall be separated by bulkheads. 

Batching bins, from which the water does not thoroughly drain, will not be permitted. 

To prevent variations in moisture content in excess of 2 percent, unless otherwise 
specified or approved, and/or contamination by dust, leaves, debris and rain the fine 
aggregate may be required to be protected by a suitable covering. 

Where special aggregates are required for exposed concrete finishes, the 
Superintendent may require that the Contractor ensure supply of these aggregates by 
storage of the full quantity of aggregate required on site or in locations nominated by 
the Superintendent. 

Cement shall be stored in sealed packages provided by the manufacturer, out of the 
weather. Cement which has been contaminated by moisture shall not be incorporated 
in concrete. 

GS7.05 EMBEDMENTS IN AND PENETRATIONS THROUGH CONCRETE 

GS7.05.1 Embedments and Penetrations Generally 

The Contractor shall be responsible for co-ordinating the provision of core holes and 
embedment requirements of all trades whether or not shown on the Drawings.  Where 
not shown on the Drawings, the Contractor shall submit details of such cores and 
embedments to the Superintendent for approval. 

The requirements specified below are given for general guidance only, and strict 
compliance therewith does not necessarily mean that approval will be forthcoming 
automatic. 

GS7.05.2 Embedments and Blockouts in Concrete Members 

Electric conduits, pipes and blockouts may only be embedded in structural members 
with the permission of the Superintendent and then only on condition that the size and 
location of the conduits, pipes and blockouts do not unduly impair the strength of those 
members, and shall not displace or interrupt reinforcement. 

The spacing and size of conduits and pipes shall conform to the requirements AS 3600. 

Generally embedded service lines, other than those merely passing through, shall not 
be larger in outside diameter than one third the thickness of the slab or wall, or one 
third of the minimum dimension of beam or column in which they are embedded, nor 
may they be spaced closer than three diameters centre to centre, or so located as to 
impair the strength of the construction. 

Unless otherwise approved electric conduits shall be placed above the bottom 
reinforcement and between bottom and top reinforcement in slabs. 
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All conduits, pipes and blockouts embedded in the concrete shall be so secured as to 
prevent movement during concreting. 

Positioning of embedded items shall be to a tolerance of + 5mm unless otherwise 
required by the Contract. 

The thickness of concrete cover measured from the nearest permanent surface of a 
concrete member to the outside of pipes, conduits, etc., embedded generally parallel to 
the surface of the member shall be not less than that of reinforcement in a similar 
location. 

No pipe or conduit shall be embedded within the concrete cover normally provided to 
the steel reinforcement. 

GS7.05.3 Types of Embedments 

No embedded conduit, pipe or the like shall contain or transport any material which is 
injurious to the material of such conduit, pipe, etc.  Aluminium embedded service lines 
shall not be used unless effectively coated or covered to prevent chemical action with 
the concrete or electrolytic action with the reinforcement. 

Conduits and pipes for electrical purposes shall conform to AS 3000: Electrical 
Installations. 

GS7.05.4 Blockouts and Holes 

Formwork for blockouts and holes shall be adequately fixed to withstand the placement 
and vibration of the concrete without displacement and shall be sealed to prevent grout 
loss.  The blockout forms shall be so designed to permit easy early removal without 
damage to the concrete. 

All openings shall be trimmed by reinforcement to the details required by the Contract. 

Concrete shall be thoroughly compacted by vibrators in and around any blockout to 
eliminate air pockets and to ensure that the surrounding section of concrete, including 
that vertically below any blockout, are totally filled. 

GS7.05.5 Pipes through Concrete Members  

Except for concrete members required to prevent the passage of water, penetrations 
for plumbing pipes and the like through slabs, walls and other concrete members shall 
be cored with approved sleeves of 20mm larger diameter than the pipe size.  After 
pipes are installed penetrations shall be packed and sealed to approval. Conduits shall 
be located over bottom reinforcement and under any top reinforcement, inside 
ligaments and ties etc., all to the approval of the Superintendent. 

GS7.05.6 Pipes Through Concrete Required to Prevent Passage of Water 

Where pipes are required to be set into concrete members required to prevent passage 
of water, they shall be accurately positioned before concreting and incorporated in the 
structure during the pour.  Formwork shall be formed closely to the outside of the pipe 
and concrete shall be placed and compacted thoroughly round pipe and puddle flange. 

Over the lengths of the pipes to be surrounded in concrete, the pipes shall be 
thoroughly cleaned of all surface coatings so that the bare clean pipe is exposed for 
bonding of the concrete. 

Where fixing in the course of construction is not possible and the Superintendent 
decides that cored holes may be left for future building in of pipes, the holes shall be of 
sufficient size to accommodate the proposed pipes and allow adequate room for 
subsequent filling with concrete.  Before setting pipes into position, the concrete shall 
be scabbled and before concreting the surfaces shall be moistened and grouted in 
order to develop a good bond.  The plugging concrete shall be as dry as possible and 
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shall be caulked tight and kept covered with moist sacks until set and for seven days 
thereafter.  The plugging concrete shall have an approved additive to reduce shrinkage 
or may be an approved epoxy mortar. 

GS7.05.7 Drilling of Hardened Concrete 

Drilling of hardened concrete for conduits or pipes or the like shall not be performed 
without the prior permission of the Superintendent, and shall be carried out in the 
locations indicated by and to the specification of the Superintendent. 

GS7.05.8 Tensioned Concrete 

In the case of tensioned concrete, penetrations or embedment of pipes, conduit and the 
like, other than those shown on the Drawings, may be restricted. 

The cost of any additional lengths of pipes or conduit lines made necessary by the 
rejection of embedment or core proposals shall be deemed to be included in the 
Contract Sum. 

GS7.06 READY MIXED OR SITE MIXED CONCRETE 

GS7.06.1 Use of Ready Mixed Concrete 

All concrete shall be supplied from an approved ready mixed concrete batch plant 
unless otherwise approved in particular instances by the Superintendent. 

Site mixing of concrete will normally only be approved by the Superintendent when he 
is satisfied that no suitable ready mixed concrete batch plant is available. 

GS7.06.2 Ready Mixed Concrete : General 

Ready mixed concrete shall be subject to approval by the Superintendent of the 
supplier thereof, the particular plant and the means of transport. 

The supply, delivery and use of ready mixed concrete shall comply in all respects with 
AS 1379 : 2007. 

The Superintendent may or may not require to supervise the batching and mixing at the 
particular plant.  Where concrete is ordered by Performance the Superintendent will 
generally not require it to be supervised but requires that the Contractor shall assume 
responsibility for the design of the concrete mix.  The Superintendent reserves the right 
to request full details of the mix supplied and to perform analysis of the concrete. 

GS7.06.3 Approval of Ready Mixed Concrete Supplier 

The Contractor shall submit to the Superintendent the name and address of the 
supplier and plant from whom he proposes to obtain the ready mixed concrete, not less 
than 7 days before he proposes to place an order.  The Superintendent may, at his 
discretion, approve or disapprove of any supplier or plant.  No commitments shall be 
made by the Contractor, and no concrete shall be supplied by any supplier from any 
plant, unless and until the Superintendent shall have approved of that supplier and 
plant.  

Should sampling of materials or inspection of equipment or supervision of any process 
by the Superintendent be refused or obstructed, the approval of the supplier shall be 
revoked. 

No extra payment will be made for any consequence arising from the disapproval by 
the Superintendent of any proposed supplier(s), or for disapproving the use of ready 
mixed concrete. 
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GS7.06.4 Plant and Equipment for Ready Mixed Concrete 

All plant and equipment used for ready mixed concrete shall comply with the Australian 
Standard for Specification and Supply of Concrete AS 1379. 

GS7.06.5 Site Mixed Concrete : General 

When the Superintendent approves that concrete may be mixed on Site the Contractor 
shall satisfy the Superintendent that the materials and methods and all other provisions 
of this Specification are being met at appropriate times during the course of the work. 

All concrete shall be batched and mixed in equipment conforming to the requirements 
of AS 1379. 

The equipment shall be regularly inspected and maintained and the calibration of all 
weighing equipment verified at intervals not exceeding 2 weeks. 

Concrete shall be batched and mixed only in quantities required for immediate placing 
in the forms.  

The remixing of partly hardened or old concrete, with or without additional cement or 
water, shall not be permitted. 

GS7.06.6 Grading and Proportions of Concrete 

Whether concrete is ready mixed or site mixed it shall be the Contractor's responsibility 
to ensure that the aggregates and cement are proportioned to produce a mixture which 
will work readily into the corners and angles of the forms and around reinforcement and 
embedments without permitting the materials to segregate or excess water to collect on 
the surface, and which has the strength and other properties required by the Contract. 

The water content of the mixture shall be the minimum that will provide the required 
slump.  The proportioning shall be such as to ensure that the resultant concrete will be 
sound, dense, durable and of the strength, surface finish and other properties specified 
or shown on the Drawings when placed and cured as specified. 

Unless the Superintendent's approval of gap-grading has been obtained, the grading of 
the mixed aggregates shall be continuous from coarse to fine.  The Superintendent 
may have analyses made of the wet concrete, and if the grading and/or proportions of 
the constituents of the concrete, including the cement, appear likely to cause excessive 
shrinkage or porosity in the set concrete, or to cause insufficient durability or have other 
deleterious effects, the approval of the supplier may be revoked. 

GS7.06.7 Uniformity of Ready Mixed Concrete Mixture 

If the concrete on delivery to the site has not been adequately mixed or has 
segregated, it shall be further mixed to approval before being discharged from the 
truck.  Concrete which has not been mixed to an acceptable state within 1 hour of the 
time of the addition of the cement to the mix shall not be used in the Works. 

GS7.06.8 Ordering Ready Mixed Concrete 

When ordering ready mixed concrete the Contractor shall give the following information 
as applicable to the concrete supplier and record the same information in an 
appropriately dated log-book cross-referenced to log-books required under Clause 
SAMPLING AND TESTING CONCRETE. 

(a) Type of Portland Cement 

(b) Slump 

(c) Maximum size of aggregate 

(d) Admixtures and rate of dosage 
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(e) Characteristic compressive strength - F'c 

(f) Quantity required 

(g) The structural element of the building being poured 

(h) Non-agitating trucks will not be permitted 

(i) Any other requirements 

GS7.06.9 Records for Site Mixed Concrete 

The Contractor shall maintain records for Site mixed concrete similar to those required 
for ready mixed concrete. 

GS7.06.10 Site Mixed Concrete : Trial Mixes 

If so directed, the Contractor shall make trial mixes using approved materials in 
proportions as specified and if so required he shall cast sample panels and/or cylinders 
for the purpose of checking any required properties. 

GS7.07 MIXING AND PLACING CONCRETE 

GS7.07.1 Mixers and Mixing 

Concrete shall be mixed in batch mixers of approved types which will ensure uniform 
distribution of the ingredients throughout the mix.  No mixer having a rated capacity of 
less than one bag batch shall be used.  The mixers shall be in good operating condition 
and the interior of the drums and the mixing blades shall be kept thoroughly clean and 
free of hardened concrete or mortar.  The mixer blades are to be in good condition, 
clean and undamaged.  During mixing, the drum shall be rotated at the optimum speed 
recommended by the manufacturer or, where no such recommendation has been 
made at a speed of not less than fourteen (14) and not more than twenty (20) 
revolutions per minute. 

The mixer shall not be charged with a batch greater than its rated capacity.  Charging 
of the mixer shall be so arranged that all solid ingredients will enter the mixer together.  
When charging the mixer, water shall be released first with the rate of flow so adjusted 
that it finished immediately after the last of the solids have entered the drum. If, 
however, as a precaution during cold weather, the water is heated above 40oC, then all 
the water shall first be charged into the mixer before any of the cement and aggregates 
are allowed to enter; sufficient coarse aggregate shall then be added to reduce the 
water temperature to below 40

o
C followed by the remainder of the dry ingredients. 

Each batch of concrete shall be discharged completely from the mixer drum before the 
materials for the following batch are loaded therein. 

GS7.07.2 Mixing Time  

Before any portion of the batch is discharged, the mixing shall continue for not less than 
the following times: 

Size of Batch Minimum Period of Mixing 

Not greater than 2 cubic metres 1.5 minutes 

Each additional 1 cubic 
metre or part thereof 

0.5 minute additional 

Permission to reduce these times may be given if it can be demonstrated that properly 
mixed concrete can be obtained in a shorter time. 

Provided the specified slump is maintained mixed concrete may be held in the mixer for 
a period of not more than 1 hour after the time of entry of cement into the mixer.  During 
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hot weather this time shall be reduced at the discretion of the Superintendent.  The 
mixer drum shall be rotated from time to time at mixing speed or continuously at a lower 
rate but under no circumstances shall water be added in excess of the amount 
specified. 

GS7.07.3 Hand Mixing of Concrete 

Concrete shall not be mixed by hand tools except in an emergency and then it shall be 
subject to permission of the Superintendent.  The amount of cement shall be 10 
percent more than the amount specified for machine-mixed concrete of similar grade. 

The volume of any hand mixed batch shall not exceed 0.5 cubic metre.  The fine 
aggregate and cement shall first be mixed until a uniform colour is obtained and then 
spread over the mixing platform in a thin layer. The coarse aggregate shall then be 
spread uniformly over the fine aggregate and cement and the whole turned over whilst 
the water is being added gently in finely-divided spray.  After the necessary quantity of 
water has been added, the mass shall be turned not less than three times on the 
platform until it is uniform in colour and texture. 

GS7.07.4 Hot Weather Requirements 

Concrete shall not be mixed when the outdoor shade temperature at the site of mixing 
exceeds 38oC except with the permission of and subject to such conditions as may be 
required by the Superintendent. 

Precautions shall be taken to avoid premature stiffening of the fresh mix and to reduce 
water absorption and evaporation losses. 

Concrete which is placed when the surrounding shade outdoor temperature is greater 
than 35oC but less than 38oC shall have a temperature when placed in the forms not 
greater than 35oC for normal concrete in footings, beams, columns, walls and slabs and 
not greater than 25oC when the concrete is used for large mass concrete sections, or 
where concrete strength equal to or greater than 40 MPa are used in sections 
exceeding 600mm in thickness.   

The concrete temperature when placed in the forms shall not exceed the specified 
temperature and shall be controlled by :   

(a) Using chilled mixing water, or 

(b) Spraying the coarse aggregate with cold water, or 

(c) Covering the container in which the concrete is transported to the forms, or 

(d) Using any combination of these methods 

The proposed method of maintaining the specified maximum temperature of the 
concrete shall be subject to the approval of the Superintendent. In addition, the 
formwork and reinforcement shall be maintained at a temperature not greater than 
32

o
C by protection, cold water spraying or other effective means.  The concrete shall be 

mixed, transported, placed and compacted as rapidly as possible and shall then be 
covered with an impervious membrane (or hessian kept wet) until moist curing begins.  
Curing compounds shall not be used except with the permission of the Superintendent. 
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GS7.07.5 Cold Weather Requirements 

The temperature of the freshly mixed concrete shall be within the limits shown in the 
following table: 

 Temperature of Concrete 

'Outdoor' Air Temperature Minimum Maximum 

Not less than 5
o
C  

 

10
o
C 32

o
C 

Less than 5
o
C or, in the opinion of the 

Superintendent likely to be less than 5
o
C 

within 48 hours after the time of mixing 

18
o
C 32

o
C 

 

No frozen materials or materials containing ice shall be placed in the mixer and all 
materials, forms and equipment coming in contact with the concrete shall be free of 
frost and ice. 

The use of salts, chemicals or other material in the mix, to lower the freezing point of 
the concrete, will not be permitted. 

If during cold weather it becomes evident that concrete will not develop sufficient 
strength to permit stripping of formwork within the specified  period of time, the 
Superintendent may permit the use of high-early-strength cement Type 'B'. 

The use of calcium chloride is PROHIBITED. 

The use of high early strength cement shall not be considered as a substitute for the 
heating of materials or for adequate protection of the freshly placed concrete against 
low temperatures. 

When so directed or permitted the materials, other than cement, shall be heated. 

Materials shall not be heated to a temperature greater than the minimum necessary to 
ensure that the temperature of the concrete, when placed, is within the limits specified 
above.  The temperature of the water shall not be above 70

o
C when placed in the 

mixer. 

GS7.07.6 Placing - General 

Concrete which has partially hardened or has been contaminated by foreign materials 
shall not be deposited in the work. 

Re-tempered concrete shall not be used. 

Concrete shall not be exposed to rain during mixing, transport or placing, or until it has 
set. During rain and when rain is impending approved protective measures shall be 
taken.  Any concrete so exposed shall immediately be removed from the works if so 
required by the Superintendent. 

Concrete shall be conveyed from the mixer to the place of deposit without delay and by 
methods which will not cause or permit segregation and/or loss of materials.  Troughs, 
chutes or pipes for conveying concrete may be used only if permission is obtained 
before use.  Such permission may be withdrawn if in the opinion of the Superintendent 
their use will adversely affect the quality of the concrete, and their use shall then be 
discontinued immediately. 

Concrete shall be deposited as nearly as practicable in its final position.  It shall not be 
dropped from a height in excess of 2 metres except with the prior permission of the 
Superintendent, nor shall it be dumped away from its final position and worked along 
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the forms. 

Concrete shall be placed at a rate that will permit proper compaction and shall not be 
placed to a depth greater than 450mm before compaction of the concrete below. 

The method of deposition shall be such as to prevent segregation and/or accumulation 
of concrete on the forms or reinforcement other than at the place of deposit.  Concrete 
for the work may be placed by concrete pump subject to the prior permission by the 
Superintendent of the pumping plant, methods and equipment including the pipework 
proposed to be used. 

The use of aluminium or magnesium alloy discharge pipe will not be permitted.  
Permission to use a pump will be provisional only and may be revoked at any time or 
for any portion of the work. 

Except at permitted construction joints, concrete in each section of the work shall be 
placed in a continuous operation such that new concrete is constantly being placed 
against unset concrete to produce a monolithic mass. 

Concrete shall be placed in the various sections of the work in such order and with 
such time intervals as may be permitted or required.  No reinforcement or other work 
shall be supported on walls or columns less than twelve (12) hours after the concreting 
in the walls and columns has been completed. 

When ready mix concrete is used the Contractor shall organise the delivery of concrete 
to the site in such quantities as can be efficiently handled by the labour and equipment 
available.  The Superintendent reserves the right to order the Contractor to provide 
additional equipment or men to assist in placing concrete and/or to alter the method of 
placing. 

All barrow runs, chute runs, pipelines, walkways and any other means of conveying 
concrete shall be adequately supported by independent means directly from the 
formwork and in no case shall the means of conveying the concrete etc. be supported 
from or allowed to displace the reinforcement. 

Concrete in which the reinforcement has been displaced shall be declared defective 
and shall be demolished. 

GS7.07.7 Concreting Underwater 

When conditions render it impossible or inadvisable to dewater excavations before 
placing concrete the Contractor shall obtain permission of the Superintendent prior to 
placing any concrete under water by tremie method. 

The Contractor shall give the Superintendent full details of the proposed concrete to be 
used in the above application, which shall be subject to the approval of the 
Superintendent. 

The Contractor shall continuously deposit concrete underwater, by means of a tremie 
or a concrete pump, until the required finished level of the concrete is obtained.  The 
concrete shall be carefully placed in a compact mass and shall not be disturbed after 
being deposited.  Still water shall be maintained at the point of deposit.  

A tremie shall consist of a watertight tube having a diameter of not less than 250mm 
with a hopper at the top. When a batch is dumped into the hopper the flow of concrete 
shall be induced by slightly raising the discharge end, always keeping it in the 
deposited concrete. 

Concrete pump discharge tubes and tremie tubes used to deposit concrete under water 
shall be equipped with a device that will prevent water from entering the tube while 
charging the tube with concrete.  The tubes shall be filled by a method that will prevent 
washing of the concrete.  The discharge end shall be completely submerged in 
concrete at all times and the tube shall contain sufficient concrete to prevent any water 
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entry.  Such tubes shall be supported so as to permit free movement of the discharge 
end over the entire top surface of the work and to permit rapid lowering when 
necessary to retard or stop the flow of concrete.  The flow shall be continuous until the 
work is completed and the resulting concrete seal shall be monolithic and homogenous. 

GS7.07.8 Compaction of Concrete 

During and immediately after placing, the concrete shall be thoroughly compacted by 
means of mechanical vibration supplemented by tamping, spading and slicing, as 
required, except when tremie concrete is placed.  Care shall be taken to fill every part 
of the forms, to work the concrete under and around all blockouts, fittings and the 
reinforcement without displacing it and to leave no air bubbles or voids. 

Mechanical vibration shall be applied internally to the freshly placed concrete, or 
externally to the surface of the freshly placed concrete, or externally to the formwork, or 
by a combination of these methods as specified, permitted or directed. Internal 
vibrators shall be used unless otherwise specified, permitted or directed.  Where fixed 
vibrators are attached directly to the forms, the forms shall be of sufficient rigidity to 
prevent distortion or movement under the action of these vibrators. 

Where sections are constructed in progressive layers (maximum height of layer to be 
450mm) the internal vibrators shall be extended through the freshly poured layer into 
the previous layer to provide thorough compaction of the mixture. 

A sufficient number of vibrators of adequate size shall be used to ensure the effective 
compaction of the whole of the concrete and expulsion of the air from it at the same 
rate as it is deposited in the forms.  In addition at least one vibrator of each type shall 
be provided as a reserve. 

Internal vibrators shall be applied in a systematic manner in the area of freshly 
deposited concrete immediately concrete placement is commenced at uniformly 
spaced points not further apart than twice the radius of visible vibration effect.  Vibrators 
shall be inserted vertically for not less than five seconds at each of these points.  
Vibration shall not be allowed to cause segregation, or to draw mortar from the 
surrounding concrete, or to damage partially hardened concrete. 

GS7.07.9 Construction Joints 

Construction joints shall be made only as and where shown on the Drawing and/or 
specified, or permitted and the whole of any section of the work between joints shall be 
cast in one continuous operation. 

If, due to breakdown or other unforseen contingency, a construction joint becomes 
necessary at a point not specified, concreting shall be continued by emergency means 
to a point designated by the Superintendent and a construction joint of approved type 
shall be formed. 

Unless otherwise specified, permitted or directed, construction joints shall be either 
vertical or horizontal. 

Construction joints shall be formed against mortar tight barriers to the details shown on 
the Drawings. 

Steel reinforcement shown as continuous on Drawings shall not be interrupted at 
construction joints. 

For construction joints in locations other than shown on the Drawings or specified, the 
Contractor shall obtain instructions from the Superintendent as to dowels, keys, steps, 
scabbling, or other provisions for load transfer. The cost of providing the keys, steps or 
other provisions shall be borne by the Contractor. 

Unless otherwise approved stop ends shall be removed within 4 hours of the concrete 
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being finished and the exposed surface shall be washed and brushed to remove 
laitance and mortar and to reveal the coarse aggregate. 

Where the early removal of stop ends is not practical and/or where approved the 
surface of the hardened concrete shall be cut back to dense sound concrete to reveal 
the coarse aggregate and debris removed. Cutting back of the surface shall not remove 
any upstands or keys. 

Immediately prior to placing the new concrete and subject to the permission of the 
Superintendent, the existing surface shall be cleaned with an air or water jet and the 
surface of the hardened concrete dampened by spraying with water. 

Waterstops shall be held firmly in position so that displacement is prevented during 
placement and vibration of the concrete.  To ensure bonding of the waterstops, 
particular care is to be taken in the compaction of the concrete at these locations. 

GS7.08 CONCRETE FINISHES 

GS7.08.1 General 

Concrete finishes shall be as required by the Contract. 

GS7.08.2 Classification for Surface Finish 

Unless otherwise required by the Contract, Class 3 Formwork in accordance with 
Section 3 of AS 3610 : 1995 shall be acceptable. 

GS7.08.3 Colour Uniformity 

Unless otherwise required by the Contract, type C Colour Control in accordance with 
Section 3 of AS 3610 : 1995 shall be acceptable. 

GS7.08.4 Surface Imperfections 

Unless otherwise required by the Contract, surface imperfections shall be in 
accordance with Table 3.4.2 of AS 3610 : 1995 for Class 3 formwork.  Blowholes 
greater than 12mm shall not be permitted. Method of repair shall be as approved by the 
Superintendent upon inspection of the surface. 

GS7.09 CURING AND PROTECTION OF CONCRETE 

GS7.09.1 Curing of Concrete 

Freshly cast concrete surfaces shall be protected from premature and excessively hot 
or cold temperatures. In windy conditions windbreaks shall be erected to shield the 
concrete surface during and after placing. 

The responsibility for the curing and protection of the concrete shall rest entirely with 
the Contractor, and curing methods which do not conform to this specification shall be 
rejected. 

Curing shall be commenced as soon as the exposed surface of the concrete has 
hardened sufficiently to prevent damage but in no case later than two hours after the 
finishing operation has been completed. Concrete shall be kept continuously moist by 
one of the following methods permitted by the Superintendent as listed hereunder: 

(a) Ponding or continuous spraying with water 

(b) The use of an absorptive cover (hessian, sand, or similar) kept continuously wet 

(c) The use of an impermeable membrane 

The covering material shall be held firmly against the concrete surface for the full length 
of all edges and laps and at frequent intervals between, so that there shall be no air 
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circulation at the concrete surface and to protect the membrane against damage from 
wind effects. 

If it is impractical in the opinion of the Superintendent to cover any surface with a 
vapourproof material, it shall be coated immediately the surface water has disappeared 
or the forms have been removed, with an approved liquid membrane-forming curing 
compound having an efficiency index at 7 days not less 80 percent.  If required to do so 
by the Superintendent the Contractor shall provide a certificate of the efficiency index of 
the curing compound measured using a method based on ASTM Des. C156-70 or 
other approved. 

Curing compounds shall be used only with the prior permission of the Superintendent. 

Where curing compounds are used care shall be taken not to damage the compounds 
by construction traffic during the curing period. 

Wax based curing compounds shall not be used on external surfaces subject to traffic 
unless they are completely removed after the curing period and before the surface is 
put into service. 

On surfaces which are to receive an applied finish, no compound which may adversely 
affect the proposed finish or its bond to the concrete shall be used. 

Curing shall continue until the cumulative number of days or fractions thereof, not 
necessarily consecutive, during which the outdoor air temperature is above 10oC, has 
totalled 7 days for normal Portland Cement concrete, 5 days for high early strength 
cement concrete, and 10 days for concrete containing Blended Cements, fly ash or 
pozzalanic materials. 

When the outdoor air temperature of the air during curing is less than 5oC, the 
temperature of the concrete shall be maintained between 10oC and 21oC for the 
required curing period and at the end of the curing period the use of cold moist sprays 
on the exposed surfaces shall not be required or permitted. 

The necessary arrangements for maintaining this temperature shall be made in 
advance of concreting. 

Rapid drying out at the end of the curing period shall be prevented by moist spraying as 
directed. 

Steel forms heated by the sun and all wood forms in contact with the concrete during 
the curing period shall be kept cool by loosening from contact with the concrete, 
shading, and/or wetting.  If forms are removed during the curing period one of the 
methods of curing specified shall be employed immediately and continued for the 
remainder of the curing period. 

Moist curing methods are preferred and the use of curing compounds is not to be 
considered as an alternative to moist curing under high temperature conditions. 

Atmospheric Steam curing of precast concrete members may be employed when 
permitted by the Superintendent and shall be in accordance with the recommendations 
of the relevant Australian Standard.  Where required by the Superintendent the 
members shall be moist cured for a further seven days after the temperature of the 
member has returned to ambient. 

GS7.09.2 Protection of Concrete 

The concrete shall be protected from damage due to load over-stress, heavy shocks 
and excessive vibration at all times and particularly during the curing period. 

All finished concrete surfaces and arrises shall be protected from damage caused by 
construction equipment, materials or methods, and by rain or running water. 

Self-supporting structures shall not be loaded by construction loads in such a manner 
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as to cause over-stress. 

In multi-storey construction it shall be the Contractor's responsibility to design the 
propping systems to prevent the loading of the lower floors exceeding the design live 
load on those floors. 

Erection of steelwork shall not commence until curing is completed, unless permitted 
otherwise in writing by the Superintendent. 

GS7.10 SAMPLING AND TESTING 

GS7.10.1 Sampling and Testing Procedures 

Sampling and testing shall be performed in accordance with AS 3600. 

GS7.10.2 Plant Control or Project Control Testing 

Plant control testing is not required under the Contract and project control testing shall 
be performed unless Particularly Specified. 

GS7.10.3 Seven Day Tests 

When required under the Contract, or at the Contractor's option, additional samples 
shall be taken for seven day compression tests.  The results of seven day tests shall be 
supplied to the Superintendent. Seven day tests may be used as a guide to the 
expected 28 day characteristic compressive strength.  However, acceptance or 
rejection of the concrete shall be based on the 28 day tests. 

GS7.10.4 Failure to Sample and /or Test Concrete 

In the event that the Contractor has failed to sample and/or test concrete, the 
Superintendent may direct that testing by alternative means be performed.  Such tests 
may include: 

(a) tests on cores drilled from the structure 

(b) Schmidt hammer tests 

(c) ultrasonic tests 

(d) other tests deemed appropriate by the Superintendent 

The Contractor shall bear the cost of any such tests and shall reinstate concrete 
removed or destroyed by such testing. 

Acceptance criteria shall be as determined by the Superintendent. 

GS7.11 REPAIR OF CONCRETE 

Where repair of concrete is necessary and permitted such repairs shall be performed 
by skilled workmen and completed within 24 hours after removal of formwork, or in the 
case of unformed concrete within 24 hours after placing of the concrete. 

Perform out all repairs to the entire approval of the Superintendent and at no cost to the 
Principal. 

GS7.12 SPRAYED CONCRETE 

GS7.12.1 Mix Proportions and Test Panels 

Mix proportions shall be such as to produce a cohesive mix suitable for spraying.  If the 
batch plant proposed as the supplier of the concrete has previously supplied concrete 
for application by spraying to vertical surfaces, the Contractor shall arrange for the 
Superintendent or his representative to inspect samples of such work and, subject to 
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approval of the quality of the work, the Superintendent may exempt the Contractor from 
the requirement to construct test panels. 

If the batch plant proposed as the supplier of sprayed concrete has not previously 
supplied concrete for spraying on vertical surfaces, a vertical test panel 2 metres long 
by 1 metre high and 150mm thick shall be constructed by spraying at least 24 hours 
prior to spraying of the pool. If the test panel is not considered satisfactory by the 
Superintendent, the mix proportions shall be adjusted and further test panels 
constructed as required until a satisfactory mix is obtained. Once the mix proportions 
have been approved by the Superintendent, they shall not be altered without his 
approval. 

The cost of making test panels shall be borne by the Contractor. 

GS7.12.2 Placing, Compacting and Finishing 

Sprayed concrete shall be applied only by Contractors, Sub-contractors, or tradesmen 
experienced in the practice of placing concrete by spraying. 

Concrete to be applied by spraying shall be supplied to the nozzle by a concrete pump, 
from which point it shall be propelled to its final position by compressed air.  The 
compressed air shall be supplied by a compressor having a capacity of not less than 
4m3/min. and shall be passed through a filter to remove all traces of oil. 

Where concrete is to be sprayed against earth, sand, rock or formed surfaces, all 
surfaces shall be dampened not more than one hour before concreting.  Rebound 
material shall not be incorporated into the work but shall be blown or shovelled clear. 

The nozzle shall be maintained at an angle as nearly normal to the surface as 
practicable except that the nozzle shall be angled to ensure thorough compaction 
behind all reinforcing bars and around all parts of embedments, waterstops, rope 
anchors, pipes and fittings. The sequence of placing shall be such that no surface shall 
be allowed to set before the addition of further concrete.  Where unforeseen delays 
occur as a result of interruptions to delivery or plant breakdown the Contractor shall 
make every endeavour to keep the progressing surfaces alive by applying small layers 
of material as available, and shall cover all progressing surfaces with new concrete 
immediately on resumption of normal operations. 

Thickness applied on vertical walls shall not exceed 100mm per layer, allowing 
sufficient time between layers for the concrete to stiffen but not set before application of 
the next layer.  If, for any reason, the concrete does take an initial set before application 
of the next layer, the surface shall be lightly broomed to remove laitance before 
application of the next layer.  Spraying will not be permitted to commence if rain is 
falling or if the Superintendent considers that rain is likely to fall during concreting or 
within 2 hours of the expected time of completion of concreting.  Where practicable very 
hot or very cold days shall be avoided. 

Floor surfaces shall be screeded and steel trowelled to a smooth finish as concreting 
proceeds. Walls shall be screeded to taut wires or other approved gauging device and 
shall be true to line and truly vertical.  All re-entrant corners shall be coved to a radius of 
300mm unless otherwise required by the Contract. 

In a sprayed concrete structure only the expansion joints detailed on the Drawings will 
be permitted, and no other construction joints will be allowed. 

GS7.13 MOVEMENT JOINTS AND WATERSTOPS 

GS7.13.1 Approval of Movement Joints 

The method of construction of movement joints shall be to the approval of the 
Superintendent.  Unless detailed in Drawings provided to the Contractor, the Contractor 
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shall be responsible for the design of movement joints so that the joint will tolerate 
movements expected in the normal service of the structure without detriment to the 
appearance, water tightness or serviceability of the structure. 

GS7.13.2 Materials Used in Joints 

The materials used in joints including bearing pads, mechanical parts, waterstops 
sealants, fillers and the like shall be subject to the approval of the Superintendent. 

GS7.13.3 Waterstops 

The type of waterstop to be used in floor expansion joints shall be one designed for 
application to the rear face of the concrete with valve elements projecting into the 
concrete.  The valves should be located at a centre to centre distance of not less than 
140mm.  For sprayed concrete structures, the same type of waterstop shall be 
continued up the walls. 

For conventional reinforced concrete construction, a waterstop of the centre bulb type 
shall be provided up the wall at expansion joints and in the horizontal joint between the 
floor and the wall.  At all intersections, waterstops shall be joined by heat or solvent 
welding to ensure continuity. 

Care shall be taken during concreting that waterstops are not damaged or displaced 
before or during concreting, and any damage occurring to an exposed section shall be 
made good before placing concrete in the vicinity of the damage. Waterstops shall be 
maintained in their correct locations during concreting and care shall be taken to ensure 
thorough compaction around the parts projecting into the concrete. 

GS7.14 WATER RETAINING STRUCTURES 

For structures in which reinforced concrete members are liquid retaining elements refer 
to Specification Section REINFORCED CONCRETE LIQUID RETAINING 
STRUCTURES. 
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GS8.00 GRAVITY SEWERAGE 

GS8.01 SUBJECT OF SPECIFICATION: SEWERAGE 

This Section of the Specification applies to the following: 

(a) Gravity Sewers 

(b) Sewerage manholes 

(c) Sewerage house connection branches 

GS8.02 STANDARDS AND RECOMMENDATIONS FOR INSTALLATION OF SEWERAGE 
WORKS 

Unless otherwise expressly required by the relevant Local Authority, installation of all 
sewerage works shall comply with the requirements of the relevant Local Authority, 
particularly the FNQROC Development Manual where applicable and elsewhere where 
required by the Contract, and AS 3500.2 Plumbing and Drainage Part 2: Sanitary 
Plumbing and Drainage, which take precedence over manufacturer’s 
recommendations. 

Installation of uPVC sewers shall comply with: 

• AS 2032: Installation of PVC Pipe Systems 

• AS 2566.2: Buried Flexible Pipelines Part 2: Installation 

All sewerage reticulation is to be undertaken by Licensed Drainers. 

GS8.03 STANDARD DRAWINGS FOR SEWERAGE WORKS 

Construction details shall be as shown on such of the following sets of drawings as are 
required by the Contract: 

• FNQROC Standard Drawings, which take precedence where applicable 

• Standard Drawings of the relevant Local Authority 

• Sewerage Code of Australia WSA-02 Standard Drawings 

• The Institute of Municipal Engineering Australia (Queensland) Standard 
Drawings. 

• The Local Government Engineers Association of Queensland Standard 
Drawings. 

• Such other drawings as are Particularly Specified 

GS8.04 EXCAVATION ETC FOR SEWERAGE WORKS 

Excavation and other earthworks for sewerage works shall comply with the 
Specification Section EARTHWORKS except where that Section conflicts with the 
FNQROC Development Manual, AS 3500.2 or AS 2566.2, which take precedence. 

All excavation shall be made to the lines, grades and forms shown on the drawings.  All 
trenches shall have vertical sides except that the Superintendent may approve trenches 
in which the sides above a level of 300mm above the top of the pipe are battered from 
the vertical, and if sheeted the clear width between the trench sheeting shall 
correspond with the dimensions shown for trenches. 

All trenches in developed private property, footpaths, roadways or public access areas 
shall have vertical sides unless otherwise approved in writing by the Superintendent. 

Trenches shall not be excavated wider than the standard widths shown on the 
drawings, except with the written approval of the Superintendent, who will take into 
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account the depth of trench, class of pipe and type of backfilling material.  If the 
Contractor excavates the trench wider than the approved width (due to collapse of the 
trench walls or for any other reason), then the Contractor shall, without extra payment, 
provide stronger pipes and/or more effective bedding and consolidation as ordered by 
the Superintendent. 

The Contractor shall take such precautions as are necessary to ensure that all 
excavation is made in a careful manner and that it is rendered secure and safe by 
sheeting and/or other means.  Throughout the whole of the work the Contractor shall 
take all precautions against accidents, etc, whether arising from insufficient strength of 
sheeting, bad workmanship, breakage of machinery or plant, inadequate caulking or 
packing, floods or any other causes whatsoever, as the Contractor will be held solely 
responsible for all damage, injury or loss that may be occasioned during the progress of 
the work, to all structures and other things above or adjacent to the excavation, to 
persons employed by the Contractor, by the Principal or otherwise, to the general 
public or to the Contractor's own or other works, and if the Principal shall suffer any 
expense by reason of such damage, injury or loss, the amount of such expense may be 
deducted from any monies or security held by the Principal due to the Contractor. 

The Contractor shall leave a clear space of 600mm minimum between the edge of the 
excavation and inner toes of the spoil banks.  No construction material, plant, or other 
loads shall be stored or parked within 1.00m of the edge of any excavation.  No 
excavated materials shall be stacked against the walls of any building or fence without 
the written permission of the owner of such building or fence. 

Where necessary due to site constraints or to suit specified work area limitations, 
excavated materials shall be removed from the site, stockpiled and brought back to the 
site for trench backfill following laying and jointing of sewers.  No extra payment shall 
be made for any such removal off site and return of excavated materials. 

The Contractor shall provide suitable drainage and shall remove all water promptly from 
all excavations and keep them dry while work is being prosecuted therein and until its 
completion.  Dewatering shall be carried out by methods which cause no damage to 
the works or to adjacent property.  The Contractor shall ensure that his workmen do not 
by walking on unprotected trench bottoms cause puddling or other damage to the 
material of the trench bottom or in any other way bring about a reduction in the bearing 
capacity of the material.  In the event that such capacity be reduced in such manner, 
the Contractor shall without any additional payment therefore make good the trench 
bottom to the satisfaction of the Superintendent by such means as the Superintendent 
may direct. 

The Contractor shall satisfy himself as to the necessity of timbering any excavation and 
he shall accept the sole responsibility as to requirements in this regard. 

GS8.05 BEDDING AND SURROUND FOR SEWERAGE PIPES AND FITTINGS 

The standard types of sewer construction are detailed on the Standard Drawings and 
are dependent upon the actual trench conditions prevailing.  It is to be clearly 
understood that the actual type of bedding to be constructed and paid for shall be as 
ordered by the Superintendent in writing after consideration of actual conditions in the 
trench. 

Unless otherwise directed or approved by the Superintendent sewer bed and surround 
shall be FNQROC Type 1.  The Superintendent may in writing vary the class of 
bedding and surround to be employed in any location on the basis of ground or other 
conditions actually encountered.  Should the Contractor encounter ground conditions 
which he considers should warrant a change in type of bedding and surround from 
those shown on the Drawings and/or Particularly Specified he shall draw the attention 
of the Superintendent to this matter. 
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Other forms of trench construction shall be as directed or approved by the 
Superintendent, for which purpose reference may be made to FNQROC, IMEAQ, 
LGEAQ or CRC Standard Drawings. 

Approved granular bedding material shall be placed, spread, compacted and brought to 
a minimum thickness required by the Drawings, over the full width of the trench to the 
level underside of the pipe.  An area of bedding adjacent to the position of the pipe 
collar shall be removed to provide a minimum 20mm clearance to the collar while the 
remainder of the pipe is bedded evenly on the bedding material.  The remainder of the 
bedding material shall then be placed and carefully tamped to avoid disturbing the 
position of the pipe ensuring that the surface of every pipe is in full and even contact 
with the bedding material. 

All bell holes shall be rammed prior to completion of the bedding operation.  The 
bedding material shall be uniformly compacted so as to achieve the following standards 
according to the relevant Test Methods contained in AS 1289: 

• Minimum dry density ratio (cohesive soils) 95% Standard 

• Minimum density index (cohesionless soils)  65% 

The pipes shall then be bedded evenly on this material.  After laying and levelling the 
pipe, more material shall be placed and compacted evenly and carefully below and on 
each side of the pipe. 

Specific requirements for Type 1 and Type 2 bedding and trench details shall be as 
follows. 

GS8.05.1 FNQROC Type 1 Bedding 

Type 1 bedding and trench detail shall consist of a clean coarse sand free from organic 
matter, clay, shells and deleterious material with 100% passing the 6.7mm AS sieve 
and not more than 5% passing a 0.150mm sieve.  A finer grained sand may be 
approved where the trench bottom is founded in sound ground and clear of 
groundwater at all times. 

GS8.05.2 Type 1A Bedding 

Type 1A Alternative Construction consisting of a screened rock with a maximum size of 
16mm and not more than 15% passing a 6.7mm sieve will be accepted as an 
alternative bedding material under the pipe.  Where the Superintendent is satisfied that 
ground water conditions are such that the use of the alternative bedding will provide 
improved foundations and/or improved laying and jointing conditions he may approve 
the alternative screened gravel bedding. 

GS8.05.3 FNQROC Type 2 Bedding 

Type 2 bedding and trench detail method of construction requires the excavation of the 
trench to below the invert level of the pipe.  Geotextile fabric as specified shall be laid in 
the bottom section of the trench as indicated on the drawing and held in position by an 
approved method.  Crushed rock with a maximum size of 37.5mm, not more than 20% 
passing a 19mm sieve and not more than 5% passing a 4.3mm sieve, shall be placed 
in 100mm layers and thoroughly compacted to within 100mm below the underside of 
the pipe.  Each layer shall be tamped with air operated tampers or other approved 
means, water being removed from the excavation as work proceeds.  The geotextile 
fabric shall then be folded over the top of the approved fill as indicated on the drawings 
and lapped a minimum of 450mm. 

Rock shall be placed and tamped until it supports the load of 3 tonnes on a 300mm 
square steel plate with a settlement not exceeding 12mm in 12 hours under full load.  
The equipment for performance of load tests on Type 2 bedding in accordance with this 
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Clause shall be provided by the Contractor. 

Such load tests shall be carried out by the Contractor at any locations where the 
Superintendent deems desirable.  The cost of provisions of the equipment and labour 
involved shall be included in the Bill of Quantities. 

The remaining 100mm between the top of the crushed rock layer and the pipe shall be 
filled with an approved bedding material as specified for Type 1 bedding.  The pipes 
shall be surrounded to height of 300mm above the top of the pipe with approved fill. 

GS8.05.4 Type 3 Bedding  

Prior to the formation of the cradle the pipes shall be laid on concrete or hardwood 
blocks and brought to line and grade by means of wedges or similar.  Cradles shall be 
interrupted at the face of each socket by a compressible membrane 12mm thick to 
allow for expansion and movement of the pipes.  The concrete shall have a slump of 
between 100mm and 150mm. 

After jointing of the pipe the concrete shall be placed uniformly beneath and on both 
sides of the pipe with sufficient concrete to provide support for at least the bottom 
quadrant of the pipe.  The width of the cradle shall be as shown on the Drawings.  
Before concreting commences, the pipes shall be secured to prevent them from 
floating. 

Where hardwood decking or piles are used the timber shall be of an approved variety. 

GS8.06 LAYING AND JOINTING SEWERAGE PIPES AND FITTINGS 

Sewerage pipes and fittings shall be laid in compliance with AS2566.2 and AS3500.2 
as applicable except that rubber ring joints shall be employed. 

Laying and jointing of pipes and fittings shall not proceed until the Superintendent has 
approved the trench construction and bedding material.  Unless approved by the 
Superintendent, laying and jointing shall not be carried out in trenches which are not 
completely dewatered.  

Pipes and fitting shall be laid in straight lines to the lines, grades and levels shown on 
the drawings.  Pipes which are not straight shall be laid with the deviation from straight 
in the horizontal plane.  Flexible pipes with such deviation shall then be brought back to 
a straight line by selective compaction of bedding material along the sides of the pipes.  
The maximum horizontal deviations to either side from the design axis of a pipeline 
shall be 100mm for all sizes of pipes.  Pipes and fittings shall be laid to a tolerance of ± 
5mm on design invert level provided that the difference between the greatest positive 
and the greatest negative deviation from the design invert level does not exceed 5mm 
in any 6m length of pipe, and provided that the grade in the pipe calculated between 
manholes shall not be less than that specified.  Fall between pipe inverts across 
manholes shall not be less than that shown on the drawings.  Lines, levels and grades 
shall be checked and pipes found to be incorrect shall be removed and re-laid. 

Pipes shall be bedded solidly and evenly on the compacted bedding material for the full 
length of the barrel with the sockets or couplings free from pressure. 

Before laying, the insides of all pipes and fittings shall be thoroughly cleaned of all dirt 
or foreign matter and care shall be exercised to prevent any dirt or foreign matter 
entering the pipes and fittings during the operation of laying and jointing.  After laying, 
all open ends shall be protected by the use of plugs against the entrance of dirt or 
foreign matter. 

Rubber ring jointed pipes shall be jointed strictly in accordance with the 
recommendations of the manufacturer.  Lubricant used for rubber ring joints shall be 
that recommended by the pipe manufacturer.  The position of the ring shall be checked 
to ensure that it is properly home and is free from kinks and twists.  Spigots and 
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sockets shall be clean and dry before jointing and foreign material shall be removed. 

PVC-U pipes and fittings shall be installed in accordance with the provisions of Part 5 of 
AS 2032 particularly with respect to the provision of pipe side support and overlay 
material. 

Gibault joints shall be set with equal overlap on both pipes, the rings rolled into place 
without twisting and the collars bolted up tightly and evenly at right angles to the pipe.  
Pipes shall be laid, jointed, checked, tested and approved in complete lengths from 
manhole to manhole, prior to the commencement of backfilling. 

Pipes to be embedded in manhole walls shall be laid and retained in correct position. 

Where the drawings require ductile iron pipes or iron fittings to be laid in ground, the 
pipes and fittings shall be protected with polyethylene sleeving installed in accordance 
with the provisions AS 3681. 

GS8.07 CONCRETE SURROUND 

Where indicated in the Drawings, or where cover to pipes from finished surface level is 
less than 600mm or elsewhere as directed by the Superintendent, the Contractor shall 
supply and place Grade N15 mass concrete surround of 100mm minimum thickness to 
the pipes. 

Reinforcement and construction joints shall be provided to the surround where detailed 
in the Drawings or as directed by the Superintendent. 

GS8.08 UNSOUND SEWERAGE PIPES OR FITTINGS 

The Contractor shall examine all pipes and fittings at the time of laying or installation 
and shall not incorporate any unsound pipes or fittings in the Works. 

GS8.09 REPAIR OF PROTECTIVE COATINGS OF SEWERAGE PIPES AND FITTINGS 

Unless otherwise directed by the Superintendent the Contractor shall repair all 
damaged protective coatings to the approval of the Superintendent. 

Such repair shall be at the Contractor’s expense unless the Superintendent shall 
otherwise direct in cases in which the Superintendent is satisfied that the damage is not 
the responsibility of the Contractor. 

GS8.10 HOUSE CONNECTION BRANCHES 

Oblique (Y) junction fittings shall be positioned in the pipeline to suit house drainage 
connection locations.  A standard short pipe shall be installed each side of the junction 
fitting.  An approved watertight, readily removable cap shall be provided to seal the 
branch of the fitting. 

The locations of all jump-up and house connection branch locations shall be indicated 
by connecting an approved metallic marker tape to the end cap prior to backfilling, and 
continuing this tape to ground level or the level required by the Standard Drawings. 

GS8.11 SEWERAGE MANHOLES AND INSPECTION CHAMBERS 

Sewerage manholes and their appurtenances shall be constructed in accordance with 
the Standard Sewerage Drawings. 

Manhole types to be used in each instance shall be as required by the Drawings. 

Manholes and inspection chambers shall be constructed to the dimensions, levels and 
other details shown on the drawings. 

Marine aggregates shall not be used. 

Manhole and chamber bases and walls shall be cast using both internal and external 
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formwork. 

Formwork and concrete surface finish shall comply with AS 3610.  Surface finish shall 
be Class 3. 

Unformed surfaces shall have steel trowelled finish. 

Method of repair of concrete surfaces, if permitted, shall be to the approval of the 
Superintendent. 

Where the difference between inlet and outlet sewer levels necessitates internal drops, 
they shall be constructed as detailed on the Drawings. 

Channels shall be formed in the base of the manhole chamber to connect all incoming 
sewers and house connection junctions to the outlet sewer.  Changes in channel 
direction shall be achieved with the largest practicable radius curve.  Channel profiles 
and bench slopes shall be as detailed in the Drawings and the channels and benches 
shall be rendered with a 1 cement: 2 sand mortar not less than 12mm thick, finished 
smoothly. 

Step irons or ladders in manholes or chambers are not required. 

Where indicated on the Drawings the covers shall be of an approved bolt down type. 

Where manhole cover levels are shown on Drawings such levels are intended to be 
indicative only unless otherwise Particularly Specified on the Drawings.  Manhole tops 
shall be at final ground level or above final ground level as required by the Contract. 

Frames shall generally be cast in a concrete surround ring which shall be cast insitu on 
the top slab as detailed on the Drawings.  Manhole and chamber top slabs shall be 
reinforced as detailed on the Drawings and cast insitu on the walls as detailed on the 
Drawings.  Care shall be taken to ensure that the joint is water tight.  For shallow 
manholes the manhole cover frame shall be set in the top slab as detailed in the 
Drawings. 

Sewer pipe connections to manholes shall be made using a short length of pipe set in 
the wall to provide a flexible joint at the outside face of the wall, with a short pipe 
located immediately outside the wall as detailed on the drawings.  The couplings or 
pipes shall be cast into the concrete so that there is no infiltration of ground water into 
the structure. 

Where the Drawings require an inlet to be provided at a manhole for a future sewer to 
be connected, the inlet shall be provided as a closed manhole coupling or socket of 
appropriate diameter cast in the wall of the manhole at the invert level shown on the 
Drawings.  A channel and benching shall be provided in the manhole base to form a 
smooth connection to the outlet. 

GS8.12 BUILDING CONNECTION JUNCTIONS TO MANHOLES 

Where the Drawings require a house drainage connection junction to be provided to a 
manhole or chamber, a 100mm dia closed manhole coupling or a short length of pipe 
shall be set at the required level in the wall as specified for sewer pipe connections.  
The short pipe shall provide a flexible joint at the outer face of the wall and shall be 
closed with a watertight plug or cap which can be readily removed when a house drain 
is to be connected to it.  A channel and benching shall be provided in the manhole or 
chamber as specified for those structures to connect the junction to the outlet sewer. 

GS8.13 CONNECTIONS TO EXISTING SEWERAGE WORKS 

The Contractor shall connect new sewerage to existing sewerage as required by the 
Contract. 

The connection of new sewers to existing sewerage shall be carried out by the 
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Contractor in the presence of the relevant Council Representative. 

Connection shall be made to existing sewers only at manholes or inspection chambers 
and after all new sewers have been flushed and approved by the Superintendent.  
Where the Drawings show connection to an existing sealed inlet, the cap or plug shall 
be removed and the pipe set in the inlet with a suitable new rubber ring seal.  The 
channel inside the manhole from the inlet shall be cleaned of all accumulated debris. 

Where there is no existing sealed inlet, the Contractor shall break out the manhole wall 
at the appropriate level, supply and securely concrete in a manhole coupling or short 
pipe providing a flexible joint at the external face of the wall.  The sewer pipe shall then 
be connected to the coupling or short pipe.  Benching in the manhole shall be broken 
out to form a channel from the new inlet.  The channel shall be rendered as previously 
specified to provide a smooth surface and a channel width equal to the diameter of the 
sewer pipe to which it connects.  Extreme care shall be taken by the Contractor to 
prevent any debris falling into the ‘live’ channel of the manhole and be carried off in the 
sewer. 

Connection to other structures such as pump stations shall be made in a manner 
similar to that specified for manholes and in accordance with details shown on the 
Drawings. 

GS8.14 WATERTIGHTNESS 

All sewerage works shall be water tight under all conditions of normal use. 

GS8.15 INSPECTION OF SEWERAGE WORKS 

Sewerage Works shall be inspected and tested in accordance with the requirements of 
the referenced Standards. 

All works shall be inspected by the Superintendent. 

The Contractor shall arrange for sewers and pumping mains to be inspected by the 
appropriate officer of the relevant Local Authority.  The Contractor shall ascertain and 
comply with the requirements of the Local Authority Officer in this regard. 

GS8.16 TESTING SEWERAGE WORKS 

GS8.16.1 General 

Testing shall be carried out by the Contractor at the Contractor’s risk and expense.  
The Contractor shall provide all labour together with certified pressure gauges and all 
compressors, pumps, engines, pipes, temporary valves, plugs, fittings as may be 
necessary.  All testing shall be carried out in the presence of the Superintendent.  (Hold 
Point). 

GS8.16.2 Sewers and Building Connection Junctions 

The accuracy of alignment and grade will be checked by sighting through the sewers 
with mirrors and by check levelling of invert levels. A tolerance of plus or minus 5mm in 
level will be allowed provided that the difference between the greatest positive and 
negative deviations from the planned invert levels does not exceed 5mm in any length 
of 6m, the line does not pond water and provided that the grade in the pipe calculated 
between manholes shall not be less than that specified.  Fall between pipe inverts 
across manholes shall not be less than that shown on the Drawings. 

The Contractor shall pressure test by air testing each length of sewer between 
successive manholes on completion of all building connection branches and prior to 
backfilling that length of sewer trench. 

Such tests shall be performed in accordance with the requirements of the FNQROC 
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Development Manual. 

GS8.16.3 Manholes and Chambers 

The Contractor shall hydrostatically test or vacuum test each manhole and inspection 
chamber.  The Contractor shall carry out the testing prior to backfilling around the 
structure unless approved otherwise by the Superintendent. 

Such tests shall be performed in accordance with the requirements of the FNQROC 
Development Manual. 

Should any manhole or chamber fail the test or should any defects arise during the test, 
the Contractor shall carry out repairs in an approved manner at the Contractor’s 
expense.  The structure shall then be retested and repaired until such time as the test 
acceptance criteria are achieved. 

GS8.16.4 Retesting 

Should a section of sewer fail the test or should any defects arise during the test, the 
Contractor shall carry out repairs in an approved manner at the Contractor’s expense.  
The section shall then be retested and repaired until such time as the test acceptance 
criteria are achieved.  If the test procedures do not achieve a satisfactory result, then 
the Superintendent may order that the pipe work be inspected internally at the 
Contractor’s expense by television camera or other approved means to determine pipe 
defects.  Defects revealed by such internal inspection shall be repaired to comply with 
the provisions of the Specification. 

GS8.16.5 Delay of Testing 

Should the Contractor delay testing until other works, such as backfilling, are carried 
out, the Contractors shall have no claim for compensation or damage for any matters 
arising from such delay in testing. 

GS8.16.6 CCTV Inspection of Sewers 

All sewers shall be inspected by closed circuit television (CCTV) as required by the 
FNQROC Development Manual. 

GS8.16.7 Ovality Testing 

Sewers shall be tested to determine excessive ovality in accordance with the 
requirements of the FNQROC Development Manual. 

GS8.17 FLOTATION OF SEWERAGE PIPELINE 

The Contractor shall be solely responsible for ensuring that flotation of the pipeline 
does not occur. 

Should any section of pipeline become buoyant the pipes of the affected section shall 
be pulled apart and re-laid as specified to the satisfaction of the Superintendent. 

GS8.18 BACKFILLING FOR SEWERAGE WORKS 

GS8.19 GENERAL 

Backfilling for sewerage works shall comply with the Specification Section 
EARTHWORKS except where that Section conflicts with the referenced Standards 
which take precedence. 

Backfilling shall not be placed until the sewers and manholes have been successfully 
tested unless approved otherwise by the Superintendent. 

Sewer trenches shall be backfilled in accordance with the requirements of the 
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FNQROC Development Manual. 

The materials used for backfilling shall, except as specified below, be selected by the 
Superintendent from those excavated under the Contract. 

Should the excavated material be insufficient in quality or quantity for backfilling the 
Contractor shall, if ordered by the Superintendent, procure additional materials of 
approved quality from some other source outside the limits of this Contract. 

Trench sheeting shall be carefully withdrawn and the Contractor shall exercise every 
precaution against slips or falls by means of intermediate shoring, planking or props as 
he will be held solely responsible for any damage occasioned to the work or adjoining 
properties.  Where trenches have been sheeted the backfilling and the removal of 
sheeting shall be carried out in stages.  Backfilling shall first be carried out up to the 
stage as agreed on with the Superintendent, being appropriately consolidated as 
specified.  The trench sheeting shall then be partially removed as approved by the 
Superintendent and the backfilling re consolidated so as to ensure that the space 
occupied by the trench sheeting is completely filled with consolidated backfill material. 

Flooding of non-cohesive material shall be an acceptable method to achieve 
compaction only in circumstances in which rapid drainage of the bedding is available. 

GS8.19.1 Backfilling Under Proposed Pavements and Road Shoulders 

Unless otherwise approved the following shall apply unless a different form of 
construction is required by the Contract. 

Where trenches are under constructed road pavements and shoulders, or in other 
situations where ordered by the Superintendent, the backfill shall be approved sand to 
underside of pavement.  The backfill shall be compacted to not less than 75% Density 
Index. 

Compaction testing for road crossings shall be carried out at the rate of not less than 
one (1) test for each road crossing for both subgrade and base course. 

GS8.19.2 Backfilling Under Existing Pavements and Road Shoulders 

The following shall apply unless a different form of construction is required by the 
Contract. 

The trench above the surround level shall be backfilled with cement stabilised sand with 
3% cement by volume compacted to not less than 75% Density Index. 

Compaction testing for road crossings shall be carried out at the rate of not less than 
one (1) test for each road crossing for both subgrade and base course. 

In all cases, the finished surface shall be left in a condition at least equal to that of the 
original pavement. 

GS8.19.3 Backfilling under Footpaths and Elsewhere 

The trench above the blanket course level shall be filled with approved material from 
the excavations and compacted until a minimum of 90% of the Standard Maximum Dry 
Density as determined by AS 1289 5.1.1 has been achieved.  A nominal 50mm mound 
across the trench is to be placed as part of the backfilling operation. 

GS8.20 DISPOSAL OF SURPLUS EXCAVATED MATERIAL 

Surplus spoil or reject material from the excavations shall be disposed of off site to the 
approval of the Superintendent. 

GS8.21 RESTORATION OF SURFACES OF SEWERAGE EXCAVATIONS 

All surfaces shall be restored in accordance with the requirements of the FNQROC 
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Development Manual. 

In paved surfaces the edges of trench or pit excavation shall be cut neatly and vertically 
through the pavement.  The pavement shall be restored to the original standard to the 
approval of the Superintendent. 

In grassed areas, the top 150mm and in garden areas the top 300mm of the backfilling 
shall be carried out with material approved by the Superintendent as equivalent to that 
removed. 

In flexible pavements the pavement material used in restoration shall be of a quality 
approved by the Superintendent as equivalent to that removed.  The depth and width of 
pavement material shall be as ordered by the Superintendent.  The sides of the trench 
shall be trimmed straight and vertical to a depth of 50mm below the existing paved 
surface and 50mm compacted depth of approved bitumen premix shall be used to fill 
the excavation to the level of the existing paved surface after the application of a tack 
coat to the bottom and sides. 

Asphalt surfaces shall be restored using asphalt in accordance with the current 
Specifications of the Department of Main Roads (Qld).  The thickness of asphalt shall 
be the same as that removed. 

In concrete pavements, the sides of the areas to be removed shall be neatly saw cut in 
straight lines.  The concrete used for reinstatement shall be of a quality approved by the 
Superintendent as not inferior to that removed, but shall in no case be of lower quality 
than N25 concrete.  The depth of concrete shall be as ordered by the Superintendent.  
In reinforced concrete pavements, reinforcing steel shall be included in the restored 
pavement to details approved by the Superintendent as providing equivalent strength.  
The surface finish of the restored pavement shall match the adjoining pavement in 
texture and colour and the junction with the undisturbed pavement shall be a neat even 
joint. 

All backfilling shall be completed as soon as practicable in each length.  Areas affected 
shall be cleared up, the surfaces made good and all surplus materials carted away.  All 
road crossings including bitumen sealing shall be completed within five (5) days of 
commencement of excavation of the crossing. 

The Contractor shall, from time to time, as required, provide and place any pavement 
material, topsoil and other material that may be necessary to make good any 
subsidence and shall ensure that the restored surfaces are maintained throughout the 
duration of the Contract in conformity with the level of the adjoining surfaces to allow 
the safe and convenient passage of traffic. 

All fences, buildings, and other structures removed or damaged by the Contractor shall 
be made good or replaced so as to be the equal of those existing before the 
Contractor's operations. 

Where creek banks are disturbed during construction of the works, the areas disturbed 
shall be rock pitched to prevent erosion during flood periods.  All work shall be to the 
satisfaction of the Department of Natural Resources & Water. 

All restoration work shall be to the satisfaction of the Superintendent.  Initial cleaning up 
shall be carried out as soon as backfilling is complete and restoration shall be 
completed (excluding maintenance) within fourteen (14) days after each length is 
backfilled. 

Where, in the opinion of the Superintendent, restoration work is not proceeding in 
accordance with the Contract requirements, the Superintendent may direct that 
construction of sewers/vacuum mains/pressure mains cease pending rectification of 
outstanding restoration work.  The Contractor shall not be entitled to any claims for 
delay or additional cost arising from any such direction. 
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In the event of the Contractor refusing or neglecting to carry out restoration work 
(including maintenance thereof) as specified, or to comply with the directions of the 
Superintendent in connection therewith, the Principal shall have the power after seven 
(7) days notice has been given by the Superintendent, or in the case of road crossings 
or emergencies without prior notice, to do the same and all costs and expenses thereby 
incurred shall be charged to the Contractor on account of this Contract or may be 
deducted from any moneys due or that may come due to the Contractor under this 
Contract. 

GS8.22 CLEANING AND FLUSHING SEWERAGE WORKS 

After testing for water tightness the Contractor shall clean all foreign materials from 
sewerage pipelines, including house connection branches, by flushing with clean water. 

Such flushing shall be performed without damage or interference to the Works or 
others. 

Flushing water and debris shall be trapped and removed at the lower end of each 
section and under no circumstance shall it be flushed into previously inspected lines or 
into ‘live’ sewers.  Where flushing water is discharged to new sewerage manholes or 
pumping station chambers it shall be removed by the Contractor by pumping or other 
approved means. 

Flushing water shall not be permitted to enter the existing sewerage system. 

Flushing water shall be disposed of to the approval of the Superintendent, 

After cleaning, the line is to be inspected by the Superintendent before acceptance and 
the Contractor shall provide any assistance necessary to complete the inspection.  On 
inspection by the Superintendent after flushing the sewer shall present a clear barrel 
free from any obstruction. 

Manhole and chamber benching and channels shall also be cleaned and the channels 
left in a clean and smooth condition. 

GS8.23 CLEANING UP 

The Contractor shall remove all equipment, debris and extraneous materials from the 
site of works and clean up the site generally to the satisfaction of the Superintendent.
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GS9.00 SUBMERSIBLE SEWAGE PUMPING STATION: CIVIL WORKS 

GS9.01 SUBJECT OF SPECIFICATION SECTION  

This section of the Specification states general requirements for construction of the 
submersible pumping station well and valve chamber, for supply and installation of 
pipework fittings and valves, and for the pump station security compound. 

GS9.02 GENERAL ARRANGEMENT OF PUMPING STATION  

The general arrangement of the pumping station shall be as shown on the Drawings 
and/or as Particularly Specified. 

Where the pumping station top level is shown on the Drawings such level is intended to 
be indicative only unless otherwise Particularly Specified on the Drawings.  The 
pumping station top levels shall be at final ground level or above final ground level as 
required by the Contract.  Electrical plinth top level shall be raised above pumping 
station top level where so required by the Drawings. 

Notwithstanding the above, the top levels shall be not lower than the general minimum 
top level specified in the Contract. 

An external all weather light shall be provided of such power as to provide adequate 
night illumination for servicing purposes.  The light shall be controlled from the control 
panel on a separately protected circuit. 

GS9.03 WATERTIGHTNESS  

The Works including all pipework, fittings and other parts of the Works required to 
contain or come into contact with water, sewage or the like shall be watertight under all 
conditions of normal use. 

GS9.04 CONCRETE  

All concrete works shall be constructed in accordance with Specification Section 
CONCRETE WORK and as specified herein. 

Concrete shall be of grade shown on the Drawings or otherwise approved, shall have a 
water/cement ratio not exceeding 0.5 and a cement content between the limits 360 and 
400kg per cubic metre. 

Marine aggregates shall not be used. 

Formwork shall comply with Section 3 of AS 3610 : 1995, and shall be Class 3 with no 
blowholes of largest visible dimension greater than 12mm. 

Concrete surface shall have a type C colour finish as defined in Section 3 of  
AS 3610 : 1995. 

Unformed surfaces shall have steel trowelled finish. 

Method of repair of concrete surfaces, if permitted, shall be to the approval of the 
Superintendent. 

GS9.05 CONSTRUCTION OF PUMP STATION WELL STRUCTURE 

The pump station well structure shall be constructed only by caissoning where that 
method of construction is required by the Contract. 

Where a specific method of construction is not specified, the Contractor may choose to 
construct the well by caissoning or an alternative method. 

The method of construction of the pump station well shall be subject to the approval of 
the Superintendent but shall be the sole responsibility of the Contractor. 
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In all cases the Contractor shall be solely responsible for ensuring an adequate factor 
of safety against uplift of the whole structure or any part of the structure during the 
temporary or permanent condition. 

Measures for preventing flotation may include any or any combination of the following 
subject to the limitations of the method of construction and to the approval of the 
Superintendent: 

• a concrete plug in the base of the structure; 

• extension of the base beyond the walls of the structure so as to mobilize mass 
of soil in resisting uplift; 

• a concrete collar outside the walls of the structure; 

• thickening of structure walls; 

• thickening of roof slab; 

• permanent ground anchors; 

• such other measures as are approved by the Superintendent. 

All costs of preventing flotation shall be borne by the Contractor. 

Should flotation to any extent occur, the structure shall be rectified by the Contractor to 
the approval of the Superintendent at the sole expense of the Contractor. 

GS9.06 CAISSON CONSTRUCTION  

Where the pump station well is built by caissoning the provisions of this Clause shall 
apply. 

The method of construction including the method of sinking the caisson shall be subject 
to the prior approval of the Superintendent. 

Any modifications to the structure from the details shown on the Drawings which are 
necessary to accommodate construction in the form of a caisson shall be at the 
expense of the Contractor and shall be subject to the prior approval of the 
Superintendent.   

During sinking the caisson the Contractor shall maintain a constant check on its 
position and alignment and shall promptly implement any necessary measures to 
correct errors in position or alignment as work proceeds. 

The floor of the pumping station shall be cast in the dry.  The perimeter of the walls at 
the joint with the floor shall be scabbled and immediately prior to placing floor concrete 
shall be moistened and painted with cement slurry. 

GS9.07 JOINT SEALING AND WATERSTOPS  

All joint fillers, sealants, waterstops and the like shall be of approved manufacture, shall 
be suitable for the purpose for which they are employed and shall be used in strict 
accordance with the manufacturer's recommendations. 

Where waterstops are required in joints in concrete they shall be fully supported in the 
formwork, free of nails and clear of reinforcement or other fixtures.  During concreting, 
care shall be taken to ensure that the concrete is fully compacted against the 
waterstops and that they do not bend or distort. 

GS9.08 PIPES AND FITTINGS  

Pipework and fittings shall be securely fixed in position and shall be isolated from 
vibration by flexible connections and supports where necessary. 

Connection of pumping station and valve chamber pipework to external pipework shall 
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be approved flexible couplings. 

Where pipe cutting is necessary it shall be performed with an approved mechanical 
pipe cutter, and the edges of the cut shall be clean, true and square.  Any damage to 
lining and the cut edge shall be protected to the approval of the Superintendent. 

The ends of pipes shall be capped or plugged while awaiting erection and when 
otherwise open after erection. 

GS9.09 ANCHORAGES AND SUPPORTS  

All valves, bends, tees, wyes, reducers and the like shall be supported and restrained.  
Pipework shall be supported as necessary. 

Supports and anchorages shall be designed by the Contractor to accept the thrusts 
developed in the system including those due to hydraulic transients and to testing. 

Details of anchorages and supports shall be proposed by the Contractor and shall be 
subject to the approval of the Superintendent. 

Bolts, nuts, washers and packings used in anchorages and supports shall be of 
stainless steel.  Straps shall be of galvanised mild steel with an approved applied 
protective coating. 

GS9.10 PIPES THROUGH CONCRETE  

Where pipes are required to be set into concrete structure required to prevent the 
passage of water they shall wherever reasonably possible in the opinion of the 
Superintendent be accurately positioned before concreting and incorporated in the 
structure during the pour.  Such pipes shall be fitted with weep flanges.  Formwork shall 
be formed closely to the outside of the pipe and concrete shall be placed and 
compacted thoroughly round pipe and puddle flange.  

Over the lengths of the pipes to be surrounded in concrete, the pipes shall be 
thoroughly cleaned of all surface coatings so that the bare clean pipe is exposed for 
bonding of the concrete. 

Where fixing in the course of construction is not possible and the Superintendent 
decides that cored holes may be left for future building in of pipes, the holes shall be of 
sufficient size to accommodate the proposed pipes and allow adequate room for 
subsequent filling with concrete.  Before setting pipes into position, the concrete shall 
be scabbled and before concreting the surfaces shall be moistened and grouted in 
order to develop a good bond.  The plugging concrete shall be as dry as possible and 
shall be caulked tight and kept covered with moist sacks or the like until set and for 
seven days thereafter.  The plugging concrete shall have an approved additive to 
reduce shrinkage or may be an epoxy mortar. 

Pipework passing through concrete not required to prevent passage of water shall be 
isolated from the concrete structure by an approved collar in such a manner as to 
permit relative movement. 

GS9.11 WATER SERVICE  

A water service shall be provided to the pumping station.  The service shall terminate at 
an approved brass hose cock of size as Particularly Specified, located 750mm above 
the pumping station roof slab level at the location shown on the Drawings.  The hose 
cock riser shall be of galvanised iron and shall be securely fastened by approved 
means. 

GS9.12 PUMP LIFTING EQUIPMENT 

Pump lifting equipment (other than lifting chains) shall not be provided for ongoing use 
by the Principal unless otherwise required by the Contract. 
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Pump lifting equipment if required shall be as Particularly Specified or shown on the 
Drawings. 

The Contactor shall however be responsible for provision of such lifting equipment as 
the Contractor may require for performance of the Works. 

GS9.13 REPAIR OF DAMAGED FINISHES  

Damaged finishes shall be repaired by means approved by the Superintendent. 

GS9.14 PUMP STATION SECURITY ENCLOSURE 

A security enclosure shall be provided when Particularly Specified or otherwise 
required by the Contract. 

The dimensions of the pump station security enclosure shall be as shown on the 
Drawings. 

Unless otherwise required by the Contract the security fence shall comply with 
FNQROC Standard Drawing S1027 Security Fencing, and shall be Type 1 with the 
barbed wire cranked outside the compound. 

The fence shall be adequately tensioned.  The tops of fabric and fence posts shall be 
even. 

Bottoms of fence and gate posts shall be painted with an approved epoxy paint to 
150mm above the top of the concrete footings. 

Tops of concrete footings shall be sloped downwards from the post to the edge as 
shown on the Drawing and shall be above the level of the ground including mulch or the 
like so that water drains away from the post. 

The pump station security enclosure shall include a double gate in an approved 
location and opening hands.  The clear width of the gate shall be appropriate to the 
requirements of maintenance but no less than 2.40m.  The gate shall be provided with 
a robust lock with three keys which shall be provided to the Superintendent prior to 
Practical Completion. 

GS9.15 GROUND SURFACE AROUND PUMP STATION 

The ground surface around the pump station shall be graded so that water will drain 
freely away from the station without ponding over an area approved by the 
Superintendent. 

The ground surface shall be compacted to no less than 95% of Standard Relative Dry 
Density to a depth of at least 250mm beyond the extent of backfill.  All backfill shall be 
compacted to at least 95% of S.R.D.D.  

The Contractor shall reinstate any settlement of the surface so prepared when required 
to do so by the Superintendent. 
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GS10.00 SUBMERSIBLE SEWAGE PUMPING STATION: ELECTRICAL MECHANICAL 
WORKS 

GS10.01 SUBJECT OF SPECIFICATION SECTION  

This Section of the Specification states general requirements for electrical and 
mechanical aspects of sewage pumping station employing submersible pumps. 

GS10.02 GENERAL STANDARDS OF DESIGN, MATERIALS AND WORKMANSHIP 

References to design in this Clause shall apply to the extent that design is the 
responsibility of the Contractor. 

The Works shall be designed and constructed according to best modern practice to 
ensure satisfactory operation in which efficient operation, continuity and reliability of 
service and the facilitation of inspection, maintenance and repair are prime 
considerations. 

Every reasonable precaution shall be incorporated in the Works for the safety and 
convenience of the public and of maintenance and operating personnel, which are of 
paramount importance. 

The installation shall include all apparatus necessary to achieve the criteria stated 
above. 

The design of the Works shall be in accordance with the relevant Australian Standards 
and all materials and workmanship shall be in accordance with the relevant Australian 
Standards.   

The Works shall be entirely suitable for service in the local climatic conditions. 

The plant shall be of types of which spare parts are readily obtainable and shall not be 
of obsolete or obsolescent design. 

All materials shall be stamped by an approved authority.  Any materials not so stamped 
shall be deemed to be unsatisfactory.  Notwithstanding that materials carry the stamp 
of an approved authority the Superintendent shall have the right to reject any materials 
which in his opinion are unsatisfactory. 

Materials shall comply with the Specification Section MATERIALS. 

All materials and their finishes shall be suitable for their conditions of service. 

As far as reasonably possible, the Works shall be vandal proof.  The Works shall 
comply with the requirements of the Superintendent and shall meet his approval in all 
respects. 

GS10.03 GUARANTEES  

The Contractor shall guarantee the performance of the plant in accordance with the 
Specification and the operational circumstances and shall accept full responsibility for 
the efficiency and correct operation of the equipment.  The Contractor shall be 
responsible for all sub guarantees of suppliers and sub contractors to this end. 

Guarantees shall be in writing and shall be in terms approved by the Superintendent. 

Copies of all guarantees shall be included in the Operating and Maintenance Catalogue 
as specified. 

GS10.04 GENERAL ARRANGEMENT OF PUMPING STATION PLANT 

The general arrangement of the pumping station plant shall be as shown on the 
Drawings and/or Particularly Specified. 

Unless otherwise required by the Contract there shall be two identical pumps and 
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motors mounted in parallel. 

GS10.05 OPERATION OF PUMPING STATION  

The system/method of operation of the pumping station shall be as Particularly 
Specified and/or shown on the Drawings, or as follows. 

Unless otherwise Particularly Specified the operation of the pumping station shall be as 
follows:  

The pumps shall operate on a one duty/one standby or one duty/one standby-booster 
basis as required by the Contract.   

Pumping units shall be automatically controlled from level sensing equipment in the wet 
well.  Control levels for long term conditions will typically be as follows: 

• High high level alarm (100mm below overflow level) 

• High level alarm (200mm below inlet invert level) 

• Standby start level (300mm below inlet invert level) 

• Duty start level (600mm below inlet invert level) 

• Pump cut-out level  

o for fixed speed pumps: 100mm above the minimum submergence level 
of pumps 

o for variable speed pumps: minimum of 100mm above top of motor 
casing 

• Low level alarm (snort level of the pumps) 

Pump control levels shall be set at least 150mm apart. 

For the short term, different control levels may be required by the Contract or by the 
Superintendent, particularly pump start levels. 

The electrical controls shall provide sequential operation of the pumps so that running 
times are equalized. 

The duty pump shall start when the liquid level rises to the duty start level.   

Unless otherwise Particularly Specified an interlock shall prevent both pumps from 
running together and limit the load on the power supply.   However, it shall be possible 
to set the pumps to operate on a duty plus standby-booster basis. 

Where the pumps are to operate on a one duty/one standby basis the following shall 
apply.  If the duty pump fails to start or fails to run at or above duty start level the 
standby pump shall start when the liquid level rises to the standby start level. 

Where the pumps are to operate on a one duty/one standby-booster basis the following 
shall apply.  If the duty pump fails to start or fails to run at or above duty start level the 
standby-booster pump shall start when the liquid level rises to the standby start level.  
Additionally, the standby-booster pump shall start when the liquid level rises to standby 
start level when the duty pump is running. 

The duty pump shall stop when the liquid level falls to the pump stop level.  If the 
running pump does not stop and the liquid level falls to the low level alarm level, a 
second attempt shall be made to stop the running pump and if that fails a pump over-
run alarm shall be initiated.  If the liquid level falls to a level at which damage could 
occur to the pump, the pump shall stop automatically. 

Where two pumps are running together they shall be set so that they do not stop 
simultaneously. 

In the event of pump failure the failed pump shall remain locked out and the other pump 
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shall continue to operate as required.   

Where the pumps are to operate on a one duty/one standby-booster basis, there shall 
be a delay between restarting the first and second pumps following restoration of power 
supply when the sewage level has risen to or above the standby start level.  The delay 
shall be adjustable to up to 5 minutes. 

GS10.06 INSTALLATION OF PLANT  

Skilled personnel shall be employed on the installation of plant.  They shall be 
technically competent to interpret drawings, to diagnose faults occurring during the 
installation commissioning and tests on completion, and to report on all matters 
appertaining to installation. 

The installation of plant shall as far as is practicable be performed after civil engineering 
or building work has been substantially completed, so as to minimise damage to plant.  
Where installation proceeds simultaneously with adjacent civil engineering or building 
work, care shall be taken to protect the plant from water, debris, dust, paint and other 
contaminants to the satisfaction of the Superintendent. 

GS10.07 ELECTRICAL INSTALLATION  

Installation of electrical works shall comply with Specification Section ELECTRICAL 
INSTALLATION. 

GS10.08 PUMPS 

Where the Particular Specification or Drawings particularly specify the make, model, 
and type of pumps to be provided that specification shall take precedence over this 
general specification to the extent that there is conflict. 

The pump duty shall be as Particularly Specified or required by the Drawings. 

Where the Contractor has selected pumps on the basis of performance requirements 
detailed in the Particular Specification or on the Drawings and the Superintendent has 
provisionally approved the pumps on the basis of information provided as part of 
Tender or otherwise such approval shall not relieve the Contractor of any of his 
liabilities under the Contract. 

Primary criteria for selection of pumps shall be durability, reliability, simplicity of 
installation and ease of maintenance. 

Pumps shall be of approved type and design, shall be fully submersible electric motor 
driven, shall be suitable for pumping raw unscreened sewage, shall be non clogging, 
capable of passing 75mm diameter spheres, rags and the like and where Particularly 
Specified shall be fitted with macerators or cutter impellers. 

The rated pump operating speed shall not exceed 1,500 RPM unless otherwise 
expressly approved. 

The materials of construction of the pumps shall be suitable for the stresses and 
pressure involved and for adequate resistance to corrosions. 

Pump casings and chambers shall be of robust construction, cast in close grained iron 
or cast steel of a grade suitable for the pressures involved and capable of withstanding 
the stresses likely to be experienced. 

Liquid passages shall be designed and correctly formed to provide the highest 
efficiency and performance and absence of turbulence. 

All pump parts subject to pressure shall be so constructed as to effectively withstand a 
test pressure of 1.0 Mpa. 

Pump impellers and guide vanes (where applicable) shall be of hardened cast iron, 



Port Pacific Estate Stages 3 & 4 

Prepared for Port Pacific Estates Pty Ltd Cardno Pty Ltd November 2012 
   Page 133 of 158 

stainless steel or gun metal and shall be accurately machined with waterways finished 
to a smooth surface. 

Impellers shall be open-sided single bladed and designed to prevent choking.   
Impellers shall be hydraulically, statically and dynamically balanced on the shaft and 
accurately machined and finished to reduce friction and leakage losses to a minimum.  
Impellers shall be so designed that with any variation of head on the pump the driving 
motor will not be loaded above its continuous maximum rating in water at 27

o
C.  The 

impeller shall be securely keyed and locked to the pump shaft. 

Pump shafts shall be of high quality stainless steel and shall be of suitable diameter to 
withstand all stresses imposed on them.  The critical characteristic speeds of the shaft 
shall be well above the maximum running speed.  The design of the pumps shall be 
such that resonance at the specified operating speed is avoided and the amplitude of 
vibration at a maximum, peak to peak, shall not exceed 0.045mm at the four pole 
speed.  Renewable shaft sleeves of approved material shall be fitted to protect the 
pump shaft from the liquid to be pumped and from wear at the glands. 

Main pump and drive shaft intermediate bearings shall be of a type suitable to give 
satisfactory and long service under the duty conditions specified. 

All pump bearings shall be designed for a nominal life of not less than 40,000 operating 
hours.  The lubrication system and bearings shall be so designed that the plant will run 
continuously and satisfactorily for at least 6000 hours without attention of any kind. 

Unless otherwise approved, renewable wearing rings of approved material shall be 
provided, with clearances suitable for the liquid to be pumped, at all surfaces where 
wear may impair the efficiency of the pump.  

All wearing parts shall be of ample size.  Shaft seals shall be approved mechanical 
type.  Two shaft seals are preferred.  Glands and seals shall be suitable for the liquid to 
be pumped, for the suction and delivery heads involved and for the pump shaft speed.  
Adequate arrangements for the adjustment of glands and seals shall be incorporated in 
the pump design. 

The pumps shall have adequately designed and properly constructed discharge 
connections.  The locating and attachment points of the pumps and brackets shall be 
drilled or positioned symmetrically so that similar units are interchangeable, and 
provision shall be made to ensure and maintain accurate alignment of mating faces of 
the discharge connection and pumps so that sewage does not escape during 
operation.  All joints shall have machined metal to metal faces or alternatively be 
provided with a single gasket of maximum thickness 0.13mm.  The discharge pedestal 
shall have provision for fasten it to the floor of the pump well. 

Each pump shall be held in position by a vertical guide bar, or bars, extending to the top 
of the pump well.  Where a single vertical positioning bar is provided this shall be a 
square or rectangular in section for ready alignment of mating faces of the discharge 
connection and pump when the pump is lowered into the well.  Guide bars shall be 
fabricated from galvanized or stainless steel.  Pumps shall slide freely up and down 
guide bars without snatching or jamming.  It shall not be necessary to enter the pump 
well to free, disconnect, raise, lower, locate or fix a pump. 

Each pump shall be fitted with a stainless steel grade 304 lifting chain which shall 
extend to the top of the pump well.  Each lifting chain shall be rated for not less than 
twice the pump unit mass.  The chain shall comply with the requirements of AS 2321 or 
equivalent ISO or DIN standard and shall be tested and marked accordingly.  Each 
lifting chain shall be provided with suitable lifting rings at intervals no greater than 1.0m 
and with adequate terminal shackles, all as recommended by the pump manufacturer.  
Each lifting chain shall be brought up to a stainless steel hook securely anchored and 
readily accessible from outside the pumping station roof opening. 
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All fixing bolts, nuts, washers and packings shall be of stainless steel. 

An automatic cutout shall prevent the dry running of any pump and an adjustable high 
pressure cutout switch shall be provided to stop the pump in the event of excess 
delivery pressure. 

Pumps shall be installed in all respects in accordance with the manufacturer's 
recommendations.  

GS10.09 PUMP MOTORS  

Pump motors shall be suitable in all respects for submerged operation. 

Each motor shall be suitable for connection to a 415 volt + 6% 3 phase, 50 Hz 
electricity supply with voltage drops complying with the SAA Wiring Rules, except that 
for motors of less than 1.5 KW single phase operation shall be acceptable. 

Motor enclosures shall comply with the minimum degree of protection IPX8 in 
accordance with AS 1939.  Motors shall be fully insulated with a minimum of Class E 
material. 

The starting current of each motor shall comply with the requirements of the Electricity 
Act and of the Electricity Supply Authority. 

The power factor of the installation in operating conditions shall not be less than 0.8 
unless written approval of the Electricity Supply Authority for a lower power factor has 
been submitted with the tender. 

For the purposes of establishing motor rating and insulation class, ambient conditions 
shall be deemed to be liquid or air at a temperature of 40oC. 

Each motor shall have a maximum continuous rating in accordance with AS 1359 to 
suit the operational requirements of the driven plant in all respects and prevent motor 
overload under the full range of working conditions, including zero head. 

In all cases motor insulation class shall be suitable for the conditions of service, but 
shall be not inferior to Class H. 

Motor bearings shall be standard metric size anti-friction rolling contract ball or roller 
type.  The bearings shall have a running life of 25 000 hours based on the International 
Standard Organisation’s Recommendation No. R281 for a 90 percent success rate. 

Each motor shall incorporate an integral cooling system which allows the motor to 
operate continuously at its rated output submerged or in air in a wet well environment.  
The cooling system shall be self supplying rendering additional cooling devices 
unnecessary.  

Motors shall be provided with underwater power cables of at least 660 volt grade which 
shall be sealed in the motor terminal housings.  Connections shall be provided to permit 
disconnection of submersible motor cables for maintenance; such connections shall be 
outside the pump chamber and there shall be no terminal or connection boxes or the 
like within the pump chamber. 

Each motor shall be provided with a weatherproof isolating switch. 

The control system for each motor shall incorporate at least the following safeguards:  

• thermistor control in each phase of winding circuits in accordance with  
AS 60947 : 2005 Part 8 for 3 phase motors of rating 2 KW or greater, or 
microtherm control; 

• protection against phase failure; 

• protection against under voltage; 

• protection against overload to AS 60947 : 2005, Part 8; 
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• water voiding control to prevent the dry running of any pump; 

• an adjustable high pressure cutout switch to stop the pump in the event of 
excess delivery pressure. 

Unless otherwise specifically approved motors of 10 KW and over shall be protected by 
HRC fuses not circuit breakers. 

Motor controls shall be such that in the event of power failure motors shall restart 
automatically and in sequence (not simultaneously) on restoration of the power supply.  
Motor controls shall be such that each motor may be started and stopped under full 
manual control. 

GS10.10 LIQUID LEVEL SENSORS 

Liquid level in the pump well shall be monitored and equipment controlled by a system 
incorporating approved liquid level sensors. 

Mercury float switches or similar which depend for their operation on freedom of 
movement shall not be employed in sewage pump wells unless otherwise specifically 
approved. 

The liquid level controller shall be an analog system or a digital system as required by 
the Contract. 

Digital level controllers shall be adjustable in increments no greater than 100mm. 

Initially the controllers shall be set to levels determined by the Superintendent but their 
arrangement shall be such that the operating levels may be easily adjusted in service. 

The level controllers shall be suitably supported on brackets provided and mounted by 
the Contractor to the approval of the Superintendent.  The level controller assembly 
shall be readily accessible from the access hatch. 

GS10.11 PROTECTIVE COATINGS 

The external surfaces of each submersible pump and motor unit, and its associated 
discharge pedestal shall be thoroughly cleaned, primed and coated with an approved 
protective coating.  

GS10.12 WATERTIGHTNESS  

The Works including all pipework fittings and other parts of the Works required to 
contain or come into contact with water shall be watertight under all conditions of 
normal use. 

GS10.13 NOISE CONTROL 

The Contractor shall ensure that the noise emitted by the plant shall be within 
acceptable limits for night time operation in a residential area. 

GS10.14 MARKING OF EQUIPMENT 

Each item of mechanical and electrical equipment shall be fitted with a metal nameplate 
or such other means as may be approved by the Superintendent giving the 
manufacturer's name, model number, serial number, date of manufacture and full 
particulars of the duty or output, speed, or other service details as are appropriate in the 
opinion of the Superintendent. 

An additional stainless steel specification plate providing full details of the pump model, 
serial number, performance etc., shall be provided for each pump unit supplied for 
affixing inside the switchboard cubicle.  Stainless steel grade 316 fasteners shall be 
used to attach the specification plate to the pump units. 
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The direction of rotation of all moving parts shall be clearly marked by stamping or by 
means of a permanently attached plate. 

All markings of equipment shall be located in conspicuous approved positions. 

GS10.15 REPAIR OF DAMAGED FINISHES 

Damaged finishes shall be repaired by means approved by the Superintendent. 

GS10.16 SERVICE MATERIALS AND SPARE PARTS 

The Contractor shall provide sufficient service materials and unused spare parts for 
5,000 hours operation.  The items shall be suitably protected, labelled and delivered to 
a place and person nominated by the Superintendent prior to Practical Completion. The 
Contractor shall provide with the service materials and spare parts a list of the items so 
provided. 

All spare parts shall be strictly interchangeable with the corresponding parts in the 
plant. The quality of spare parts shall not be inferior to that of the original plant. 

The Contractor shall provide to the Superintendent prior to Practical Completion the 
receipt of the recipient for the service materials and spare parts. 

GS10.17 SPECIAL TOOLS AND EQUIPMENT 

The Contractor shall provide all special fixtures, tools and equipment required for 
servicing the plant which are not normally available within the range of equipment found 
in a well equipped fitters and electrician's workshop.  The items shall be delivered in a 
suitable toolbox to a place and person nominated by the Superintendent prior to 
Practical Completion.  The Contractor shall provide with the items a list of the items 
supplied. 

The Contractor shall provide to the Superintendent prior to Practical Completion the 
receipt of the recipient for the special tools and equipment. 
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GS11.00 PUMPING STATION: ELECTRICAL INSTALLATION 

GS11.01 ELECTRICITY SUPPLY 

Unless otherwise provided for in the Contract a 3-phase 415 volt 50 Hz electricity 
supply will be provided by the Electricity Supply Authority to the point of attachment at 
the pump station. 

GS11.02 COMPLIANCE WITH REGULATIONS ETC 

The complete electrical installation and all its components shall comply with the 
requirements of AS 3000 SAA Wiring Rules, the Electricity Act and Regulations, all by-
laws and other relevant regulations and requirements in force in the area of the Works, 
and any special requirements of the Electricity Supply Authority and / or the 
Superintendent. 

GS11.03 FEES 

The Contractor shall obtain and complete all notices and shall pay all fees and charges 
required by the Electricity Supply Authority, and shall obtain any consents necessary to 
enable the works to be undertaken. 

This requirement excludes contributions and deposits payable in accordance with 
conditions of the Electricity Supply Authority for provision of reticulation to the Works. 

GS11.04 FINAL INSPECTION BY ELECTRICITY AUTHORITY 

The Contractor shall arrange for the Electricity Supply Authority to perform all 
necessary inspections and for a certificate of inspection certifying "Nil Defects" to be 
obtained.  The Contractor shall provide such certificate to the Superintendent prior to 
Practical Completion. 

The Contractor shall allow for the Electricity Supply Authority to inspect underground 
wiring before trenches are refilled if so required by the Authority. 

GS11.05 POINT OF ATTACHMENT  

The Contractor shall: 

(a) provide a point of attachment for connection of aerial conductors of sufficient 
height and strength to meet the requirements of the Electricity Supply Authority, 
or 

(b) provide a point of attachment for underground conductors to meet the 
requirements of the Electricity Supply Authority, whichever system of external 
electricity is Particularly Specified, and shall provide the necessary mains   
service connection facilities. 

GS11.06 CONSUMERS MAINS CABLES 

The Contractor shall install consumers mains cables from the Electricity Supply 
Authority point of supply to the main switch at the monitoring and control cubicle.  
Cables shall be installed underground in HD PVC conduits in accordance with AS3000 
category ‘A’ system, with warning tape above.  Conduits shall include sweep bends to 
vertical at transformer pole and under switchboard.  An LD PVC conduit shall be 
provided up the transformer pole with a gooseneck at the top of eliminate water entry. 

The cables shall be of type and size to suit pump starting and operating conditions, 
including a maximum voltage drop of 2% under maximum running conditions (both 
pumps running) and 10% under start conditions (one pump running and one starting).  
Cable calculations shall be computed in accordance with AS 3008 and a copy of the 
calculations shall be supplied to the Superintendent.  
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GS11.07 METERING  

Unless Particularly Specified otherwise main metering shall be accessible from outside 
the security enclosure or plant room. 

Submetering, if required, shall be as Particularly Specified. 

GS11.08 SWITCHGEAR AND CONTROL AND MONITORING CUBICLE ENCLOSURE  

All incoming switchgear, auxiliary distribution gear, motor starters, plant control gear 
and other electrical equipment shall as far as practicable be housed in one switchgear,  
control monitoring cubicle, or otherwise shall be housed in cubicles assembled together 
to form one continuous control panel of uniform height and appearance. 

The switchgear, control and monitoring cubicle enclosure shall be located and mounted 
as shown on the Drawings or Particularly Specified or approved.  Unless otherwise 
required by the Contract it shall be of outdoor type.  It shall be mounted at a convenient 
height for inspection and maintenance, preferably base mounted, otherwise where 
approved mounted on adequate robust corrosion resistant supports. 

The enclosure shall generally comply with the requirements of AS 3439. 

The switchgear, control and monitoring cubicle enclosure shall be constructed of 2mm 
brushed finished unpainted Grade 316 stainless steel or 3.15mm marine grade 
aluminium powder coated in white. 

The exterior and interior surfaces of an aluminium cubicle shall be cleaned and 
prepared for powder coating in compliance with the recommendations or guidelines of 
the powder coating manufacturer and then a white powder finish protective coating 
shall be applied. 

Within a building only where permitted by the Particular Specification the monitoring 
control cubicle enclosure may alternatively be constructed of 1.6mm zinc anneal with 
formed corners adequately braced. 

The exterior and interior surfaces of a zinc anneal enclosure shall be cleaned by 
washing with water, cleaned free of greasy deposits with paint thinners and treated with 
protective coating as follows:  

• 1 coat of two pack etch primer 

• 1 coat of approved undercoat 

• 2 coats of high gloss baked enamel colour grey outside 

• 2 coats of high gloss baked enamel colour white inside. 

Comply with the instructions or recommendations of the zinc anneal and coating 
manufacturers. 

The enclosure shall be IP56 rated in accordance with AS 1939 where in the open air, 
and IP55 rated where enclosed within a building. 

The cubicle shall be provided with a base frame fabricated from structural steel 
sections, suitably drilled to allow connection to the floor by means of anchor bolts or 
masonry anchors.  The base frame shall be hot dip galvanized.  Hot dip galvanized 
structural steel sections shall be used in the cubicle to provide adequate stiffness and 
stability if required.  No electrical equipment shall be mounted in the cubicles within 
200mm of floor level. 

A separate cubicle or an extension of the control cubicle shall be provided and fitted 
with approved disconnectable plugs and angled sockets for the pump motor cables.  
Such disconnectable fittings provided on the pump motor cables shall be sized so as to 
be readily pulled through the PVC conduits provided between the control cubicle and 
the pump well.  Permanent connection of motor cables to the terminals is not 
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acceptable.  If a separate cubicle is adopted, it shall be floor mounted and fabricated 
from stainless steel as specified for the control cubicle.  Cable ducts leading to the plug 
cubicle and the control cubicle shall be gas sealed as specified in the section of the 
Specification relating to the installation of pumps, pipework and control equipment. 

All joints in the cubicle and doors shall be welded and ground smooth and shall be free 
from crevices.  All cable and switchboard attachment holes shall be cut out and finished 
off in an approved manner. 

Cables shall enter the enclosure through suitable gland plates at the bottom, back or 
side of the enclosure as appropriate. 

All cut outs and holes to be drilled in the cubicle shall be carried out before protective 
coating. 

Eyebolts shall be provided for lifting where the enclosure cannot be handled manually. 

Weatherproof ventilation louvers shall be formed in the cubicle’s metalwork to ensure 
the maximum thermo-siphon effect.  They shall be covered by stainless steel or bronze 
gauze with mesh openings not greater in area than 2.6mm2 (approx.) to exclude 
vermin.  The vents shall provide a minimum of 22500mm2 total outlet area per cubic 
metre of internal volume, and shall be protected from damage.  The gauze shall be 
retained by metal framing and secured by stainless steel thread screws.  In addition 
dust filters shall be provided to the vents if required to ensure that the specified degree 
of dust protection is achieved. 

The cubicle shall be provided with a sun hood manufactured from the same material as 
the cubicle.  The hood shall project not less than 150mm beyond the side and rear 
vertical faces of the cubicle and shall overhang 500mm at the front of the cubicle.  The 
sunhood shall be securely fixed to the cubicle so as to provide a 50mm air gap between 
the hood and the top of the cubicle.  The edges of the sunhood shall be turned down 
and structural members provided as necessary to provide adequate stiffness. 

A warning sign approximately 900mm wide and 600mm high will be supplied by the 
Principal and shall be installed by the Contractor on the sunhood using stainless steel 
grade 316 supports and fastenings. 

The cubicle, sunhood and mountings shall be designed withstand a design wind 
velocity appropriate to the location and terrain where they are to be installed, 
determined in accordance with AS 1170 Part 2. 

The cubicle shall be accessible at the front by hinged weatherproof doors.  Doors shall 
have hand operated, heavy duty, internally attached, lockable latch fasteners designed 
to compress a continuous resilient door gasket and ensure continuity of 
weatherproofing.  The gasket shall be fitted to doors only and shall be retained by 
means of metal framing.  No rubber or plastic shall be used on the cubicles where it will 
be exposed to direct sunlight and it shall not be installed in a stressed condition.  All 
external cubicle doors which do not expose live terminals shall be fitted with 3 point 
locking system operated by handles which allow for locking by padlocks.  All live parts 
shall be mounted behind a hinged steel escutcheon plate.  Sufficient clearance shall be 
provided between the cubicle door and the escutcheon to allow the door to be closed 
and locked when the main switch and/or motor circuit breakers are padlocked in the 
“off” position.  Each external cubicle door shall be fitted with internal sliding doorstop to 
hold the door in an open position of not less than 90 degrees. 

A separate door shall be installed over a weather proof enclosed space provided in the 
cubicle for the Electricity Supply Authority meters and ancillary items.   The 
compartment size shall be sufficient for mounting three single phase C/T connected 
kWh meters.  The kWh meters will be supplied and installed by the Electricity Supply 
Authority unless otherwise required by the Contract. 

Auto-transformers if required shall be contained in a separately ventilated compartment 
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in the base of the switchboard. 

Terminal connecting facilities for connection of all incoming and outgoing conductors 
shall be provided. 

A notice shall be provided in a prominent location in the switchgear control and 
monitoring cubicle reading as follows: 

"Switch off motor and associated control circuit breakers before maintenance on 
pumps." 

GS11.09 SWITCHGEAR CONTROL AND MONITORING EQUIPMENT 

Electric control equipment shall comply with the provisions of AS 3947  Low-Voltage 
Switchgear and Controlgear. 

Control equipment shall be suitable in all respects for controlling, operating and 
protecting the plant in the performance of its specified duties.   

Switchgear and control equipment shall be suitable in all respects for enclosure in the 
cubicle provided. 

Except where otherwise expressly approved, the control of the plant shall incorporate at 
least the following equipment:  

• Suitable surge diverters at the connection of the control circuit to the electricity 
supply. 

• A main isolating switch. 

• A motor isolating switch of lock out type for each motor. 

• A general fault warning system as specified. 

• Duty selector switches incorporating off/auto/manual positions. 

• A manual start/stop push button for each motor, operative only when the 
corresponding duty switch is in the manual position. 

• An amber thermal overload light for each motor, which light shall remain lit until 
the thermal overload is reset. 

• An amber over temperature light for thermistors in each motor in which 
thermistors are incorporated, which shall remain lit until reset. 

• An amber over temperature light for thermistors in each transformer where 
used, which shall remain lit until reset. 

• Amber lights for operation of phase failure relay. 

• Amber lights for operation of under voltage relay. 

• An amber light for low or high water level, where applicable 

• An amber light for each water void relay. 

• Push button testing of each indicating light. 

• An ammeter on one phase of each motor circuit. 

• An hour meter for each motor. 

• A 24 hour (4 hour reserve) time switch for alternate operation of the duty pump 
or pumps each 24 hours (other than fire booster pump motor if applicable). 

• Reset push buttons for all protective devices. 

• Adjustable timer controls where timers are installed. 
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• Fuses or circuit breakers as necessary. 

• Additional switches, indicating lights and other equipment required for the 
proper control operation and protection of the plant. 

• 6 No. spare pilot lamps. 

• 3 No. spare fuses of each size. 

• A 500 V voltmeter shall be provided to measure phase to phase voltages.  It 
shall be connected through a phase selector switch and 3 No. protecting fuses 
to the load side of the main switch. 

At least 1 No. 240 Volt 15 amp general purpose outlet with earth leakage protection 
shall be provided in the control centre. 

Components shall be arranged logically and such as to provide adequate accessibility 
for maintenance and for removal of any one component with the minimum disturbance 
to the wiring. 

For the purpose of switchgear rating, ambient temperature shall be appropriate to the 
construction of the cubicle with an external air temperature of 40

o
C where the 

switchgear is housed within a building and 45
o
C where the switchgear / control panel 

enclosure is exposed in the open air, unless otherwise Particularly Specified. 

The main switch shall be three pole, 500 volt, air break switch, rated for the total 
connected load of the installation in accordance with the requirements of AS 3947 Part 
3.  Motor circuit breakers shall be three pole, 500 volt, rated for the control of the 
selected motor in accordance with the requirements of AS 3947 Part 3. 

All contactors in switch gear and starters shall conform to AS 3947.  Contactors shall 
be rated for Class 0.1 Intermittent Duty.  Utilisation categories of contractors shall be 
A.C. -3.  The mechanical endurance for contactors shall be 0.3 million no-load 
operating cycles. 

Isolating switches shall be 3 pole, 415 V minimum, air break switches rated for the 
control of the controlled motor in accordance with the requirements of Category M of 
AS 3133. 

The main switch and motor circuit breakers shall each be provided with an approved 
lock off facility.  The lock off assembles shall be mounted so that the control cubicle 
door can be shut and locked with the assemblies in place. 

Fuses shall be HRC type complying fully with the requirements of the relevant 
Australian Standard.  Fuse carriers shall be fully shrouded unit of non-hygroscopic 
moulded plastic construction, complying fully with the requirements of the relevant 
Australian Standard. 

Indicator lights shall be multi-element high intensity L.E.D. type.  Incandescent or neon 
type are not acceptable.  Indicating lights shall be fitted with mechanically contained 
bezels which shall be a minimum of 20mm across and set flush or nearly flush with the 
switchboard panel. 

Selector switches shall be of an approved rotary snap action type having duty contact 
assemblies and operating mechanisms with a minimum rating of 10 amperes at 250 
volts in accordance with the requirements of AS 3947 Part 3. They shall incorporate off 
manual positions. 

Push buttons shall be heavy duty, oil tight, industrial type with double make or break 
silver button contacts and bronze cross bars and connectors.  The bush buttons shall 
have definite over travel limits and shall be shrouded to prevent accidental operation. 

Voltmeters shall be 80o - 100o quadrant type, scaled 0 - 500 and shall be 100mm 
square, dustproof, of accuracy Class 1.5 in accordance with the requirements of  
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AS 1042.  Each voltmeter shall be provided with a suitably labelled selector switch for 
reading voltage between each phase and neutral. 

Ammeters shall be 80
o
 - 100

o
 quadrant type arranged to have a deflection of 

approximately 80% for nominal full load current of the motor to which it is connected 
and with a compressed overload scale of five times nominal full load current.  
Ammeters shall be 100mm square, dustproof and of accuracy Class 1.5 in accordance 
with the requirements of the relevant Australian Standard. 

Hour meters to record motor running time shall be digital type with five digits plus tenths 
of an hour. 

All items of equipment which will be involved in monitoring pumps available, run, fault 
and high level status etc in conjunction with SCADA equipment shall be fitted with 
additional terminals as required to allow connection to the SCADA equipment. 

Unless other arrangements for accessibility of equipment are particularly required by 
the Contract the following shall apply: 

(a) Equipment not normally required to be accessible to an operator shall be 
mounted on a detachable chassis on the back wall of the enclosure.  Such 
equipment shall be removable and replaceable without removing the chassis. 

(b) Equipment normally required to be accessible to an operator shall be mounted 
so that operating handles, push buttons, fuses etc. are accessible from the front 
of a hinged escutcheon panel or mounted on a hinged panel secured on the 
unhinged side by approved captive hexagon headed bolts.  The hinged 
escutcheon panel shall be provided with stays to maintain the open position 
when such is required. 

The following equipment shall be supplied and mounted on the detachable chassis in 
the cubicle: 

i) Main switch; 

ii) MACB for each motor; 

iii) One automatic starter of approved type with protection etc for each 
motor; 

iv) MACB’s for control circuits, meters, general purpose power and lighting 
circuits as required; 

v) Relays, rectifiers, transformers and other equipment as required for level 
controllers and other equipment or controls; 

vi) Adjustable phase failure relays with automatic reset and connected to the 
load side of the motor circuit breakers; and 

vii) MOV surge arrestors on each phase. 

All relays, rectifying units, etc., shall be completely enclosed in separate air-tight 
containers. 

The following equipment shall be supplied and mounted on the hinged escutcheon 
panel in the cubicle and shall be accessible from the front of the panel: 

i) Duty selector switches suitably arranged and labelled with one switch to 
select operation “Automatic/Off/Manual” and a second switch to select 
pump duty configuration “Duty 1, Standby 2/Duty 2, Standby 1”.  The 
pump duty switch shall only function when the operation switch is in the 
“automatic” position.  When the switch is turned to the “off” position, both 
pumps shall shut down; 

ii) A manual stop/start push button for each motor.  The push buttons shall 
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only be operative when the duty selector switch is set to the “manual” 
position; 

iii) One amber fault light for each motor.  The light shall be switched on when 
the motor protection relay has operated and shall remain on until 
manually extinguished by means of a reset push button; 

iv) High level alarm light (red); 

v) “Fault” (amber), “Run” (white) and “Pump Available (green) indicator 
lights for each pump; 

vi) One lamp test button, which, when pressed shall cause all indicating 
lights to be connected to the lamp supply to show that all indicating lights 
are functioning; 

vii) One Voltmeter; 

viii) One ammeter for each motor; 

ix) One hour meter for each motor; 

x) One general purpose outlet (15 amp) with switch and 30 mA sensitivity 
earth leakage core balance unit; 

xi) One MACB and door switch for the control cubicle lighting circuit; 

xii) One MACB for the battery charger for the strobe light back-up system;  

xiii) One MACB and adjustable thermostat (set 30oC) for anti-condensation 
heater; 

xiv) An identical specification plate to that attached to each pump unit shall be 
fastened to the escutcheon plate below the corresponding motor 
ammeter. 

A fluorescent light shall be provided within the switchgear control and monitoring 
cubicle in such a location and of such power as to provide adequate night illumination 
for switchboard servicing purposes.  The light shall be controlled by an adjacently 
mounted switch and shall be on a separately controlled circuit. 

A red strobe alarm light shall be mounted on the spigot fitting on the adjacent vent pole.  
The light shall be weatherproof, equal to Kobishi type SL5.  The light shall be actuated 
when the sewage level in the pump well reaches the high level alarm level shown on 
the Drawings.  After actuation the light shall remain on until switched off by the sewage 
level in the pump well falling below the high level alarm level.  Unless otherwise 
required by the Contract actuation of the alarm light shall be by a tilt type float switch.  A 
3 position switch ‘test-off-auto’, labelled “alarm light control” shall be mounted on the 
hinged escutcheon panel.  In the test position it shall cause the strobe light to be 
connected to the power supply to indicate if the light is functioning.  In the “off” position, 
a local red LED indicator labelled “strobe light isolated” shall be energized. 

The strobe light shall be provided with a 12 volt 7 amp - hour capacity sealed lead-acid 
battery back-up system. A battery charger shall be supplied and installed in the cubicle 
to keep the battery fully charged.  The charger shall be a constant potential type 
regulated at 13.8 volts, with current limiting at 2.0 amps. 

An 18 watt vandal resistant light fitting shall be fitted to the underside of the sunhood 
overhang.  Operation of the light shall be by switches on the main cubicle doors. 

GS11.10 IDENTIFICATION OF EQUIPMENT 

All control apparatus, switches, circuit breakers, fuses, etc. shall be neatly and legibly 
labelled. Engraved or approved machine impressed labels shall be installed to indicate 
clearly each equipment and the circuit it controls.  Labels shall be screw fixed to 
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escutcheon panel or detachable chassis as appropriate. 

Cable size, circuit rating and equipment identification shall be marked on a circuit 
schedule card which shall be fixed by means of a metal card holder with clear plastic 
front to the inside of the equipment enclosure door. 

Thermistor terminals shall be labelled "THERMISTORS.  DO NOT TEST ABOVE 2.5 
V". 

GS11.11 ELECTRICAL WIRING  

Switchboard and starter wiring including that in components and accessories shall be 
carried out by the Contractor in approved distinctively coloured copper conductors in 
accordance with the wiring diagram specified.  The circuitry, in conjunction with the 
components and accessories used, shall be such as to prevent recycling and feedback 
and shall be fail safe.  Fail safe shall mean that in the event of a motor fault the control 
coils of relays etc., shall de-energise and remain de-energised until the circuitry has 
been re-set manually by means of the fault re-set buttons.  Failure of the protection 
circuit relays shall prevent motor operation and shall indicate as a motor fault. 

Wiring within the control cubicle shall be 0.6/1 kV grade stranded copper not less than 
7/0.67mm size or where flexible wires are required 32/0.29 mm size, insulated with V75 
grade PVC and conforming to AS 5000 Part 1 : 2005. Wiring shall be carried out in 
accordance with the SAA Wiring Rules AS 3000 : 2007. 

Power wiring shall be colour coded in accordance with the requirements of AS 3000. 
Control wiring shall be distinctively coloured and all terminations shall be clearly marked 
with an approved number sleeve.  Control wiring shall be separated from power wiring 
and all wiring shall be neatly loomed and clipped to the framing of the switchboard, or 
neatly retained loose in ventilated cable ducts. 

External wiring shall terminate in a terminal block.  All wiring terminations shall be 
identified by a numbering system and indicated on a wiring diagram. 

Wiring between the control cubicle and external equipment shall be in PVC rigid piping 
suitably protected where necessary. 

Any exposed wiring shall be installed in galvanized steel conduit in accordance with the 
provisions of AS 3000  Wiring Rules. 

The minimum insulation resistance between phases and between phases and earth 
throughout the plant and individual items of plant shall be not less than 50 megohms. 

All cable terminals shall be clamp type not screw type. 

Cable terminals on the inside of the hinged panel shall be shielded against inadvertent 
touching. 

Ducts or cored holes provided in the structure to allow connection of power cables and 
control cables from the pump well to the control cubicle shall be fitted with approved 
devices to prevent gases from the pump well reaching the control cubicle.  The devices 
shall allow the power cables to the readily removed without reducing the gas proofing 
effectiveness of the devices. 

A wiring diagram shall be provided and stored in a suitable pocket attached to the 
inside of the cubicle door. 

GS11.12 PUMP MOTOR STARTERS 

Where required, motor starters shall be suitable to restrict starting currents to comply 
with the Electricity Act and Regulations and the requirements of the Electricity Supply 
Authority.  The Contractor shall determine such requirements.  Each shall be rated to 
suit the operational requirements of the motor in all respects. 
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Starters shall be suitable for the ambient temperature conditions specified elsewhere. 

Unless otherwise required by the Electricity Supply Authority starters shall be direct on-
line (DOL) up to 15kW motor power, subject to written approval of the Electricity Supply 
Authority.  Above 15kW, starters shall be auto-transformer or electronic soft starter 
type.  Soft starters shall include a line and by-pass contactor. 

Auto-transformer starters shall be Class 0.1, intermittent duty rating to AS 60947 Part 
4.1 : 2004, limiting starting current to the requirements of the Electricity Supply 
Authority. 

Utilisation categories of starters shall be A.C. -3.  The mechanical endurance for 
starters shall be 0.3 million no-load operating cycles. 

Each starter shall be complete with all necessary contactors, timers and an electronic 
motor protection relay approved where thermistors protection is required.  Individual 
motor starters shall be tested and certified by an approved testing authority before 
dispatch from the works. 

Where autotransformer starters are used the transformer windings shall incorporate 
thermistors or microtherms for over temperature protection. 

GS11.13 LIGHTNING PROTECTION 

Lightning protection shall be provided in the case of aerial electricity supply only, where 
such requirement is Particularly Specified. 

Lightning protection where required shall be by means of 500 V surge diverters 
provided at the service connection to connect each phase to earth. 

GS11.14 PROGRAMMABLE LOGIC CONTROLLERS (PLC) 

Where required or permitted by the Contract motor control, indication and fault 
functions shall be by means of a programmable logic controller (PLC). 

Use of programmable logic controllers shall be subject to the approval of the 
Superintendent. 

The PLC shall be of approved make and type and shall include a 24V DC power 
supply, CPU and digital input and output modules.   The PLC shall have digital inputs 
and outputs as required by controls, plus 20% minimum spares for future use.  A hand 
held programming module of approved make and type shall be provided. 

When a PLC is employed the switchboard/control panel enclosure shall be ventilated 
such that the interior of the enclosure is maintained at a temperature not exceeding that 
specified by the manufacturer of the PLC. 

An approved surge protection device shall be provided on the 240V supply to the PLC.  
Additionally only in the case of aerial supply 500 V surge diverters shall be provided at 
the service connection to connect each phase to earth for lightning protection. 

Suitable fuses or other approved fault protection device/s shall be provided for the PLC 
output circuits as recommended by the manufacturer of the controller. 

A clear notice shall be installed in a prominent location adjacent to the installed PLC 
reading as follows: 

WARNING 

DO NOT MEGGER THESE 

CIRCUITS WHILE PLC 

IS IN CIRCUIT 
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Copies of the instruction manual for the PLC shall be included in the documentation to 
be provided by the Contractor.  Manuals shall include a hard copy “ladder diagram” and 
floppy disc copy of the PLC program as installed, in a format readily usable with the 
programming module. 

The following information shall be provided, protected by a clear plastic envelope and 
stored with the wiring diagram within the control centre enclosure  

(a) Name, address, telephone number of supplier of electrical installation. 

(b) Instructions on trouble shooting procedure for the PLC. 

GS11.15 STANDBY ELECTRICITY GENERATION SYSTEM 

GS11.15.1 Requirement for Standby Electricity Generation System 

Where required by the Contract a diesel generator set shall be supplied and installed at 
the pump station to provide emergency electricity supply when the reticulated supply 
fails for a period of 30 minutes. 

The generated supply shall be 415 volt 3 phase 50 HZ.  Unless otherwise required by 
the Contract the set shall have the capacity to start and operate one of the pumps. 

GS11.15.2 Generator Mounting and Footing System  

The generator set shall be mounted on a rigid base frame. 

Lifting points shall be provided on the base frame together with a single point lifting 
facility. 

Unless otherwise required by the Contract the base frame shall be mounted on a rigid 
galvanized steel subframe so that the base frame is held not less than 100mm clear 
above the base slab. 

The complete unit shall be mounted on a reinforced concrete footing slab.  The slab 
shall extend out in front of the generator doors so that maintenance personnel can 
stand on the slab while attending to the installation. 

The reinforced concrete footing slab shall have edge thickenings sufficient to prevent 
undermining by erosion. 

The reinforced concrete footing slab shall be designed and constructed by the 
Controller to suit the prevailing foundation conditions to the approval of the 
Superintendent. 

GS11.15.3 Sound Attenuation Enclosure 

The generator unit shall be provided with a fully weatherproof sound attenuation 
enclosure.  The enclosure shall be fabricated from powder coated galvanized steel 
sheet, fitted with stainless steel locks, hinges and fasteners.  Full length top hung, gas 
strut supported doors shall be provided to each side of the enclosure and access 
covers or similar shall be provided for radiator fuel and oil filling etc. 

Unless otherwise required by the Contract the enclosure shall be such that the sound 
pressure levels with the unit operating at full load do not exceed the following: 

• At 7.0m from the enclosure: 75 dBA 

• At 15.0m from the enclosure: 65 dBA 

Where particularly required by the Contract the enclosure shall be a silenced or super 
sound attenuated enclosure. 
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GS11.15.4 Diesel Engine 

The diesel engine shall be a 4 stroke water cooled type, unless otherwise approved 
operating at not more than 1500 rpm. 

The engine shall be provided with: 

• A two stage dry paper air filter. 

• A full flow oil filter.  The element or whole filter shall be readily replaceable. 

• A full flow fuel filter.  The element or whole filter shall be readily replaceable. 

• A starting system with batteries being recharged by an alternator fitted to the 
engine and by the reticulated power supply via a suitable charger.  The starting 
system shall be 12 volt or 24 volt as appropriate to the power of the generator.  
The battery recharge shall be 5A or 10A as appropriate to the installation. 

• 50
o
C ambient radiator. 

• Heavy duty residential type silencer mounted in the sound attenuation 
enclosure adequate to achieve the specified noise suppression levels. 

• A fuel tank preferably base mounted or alternatively located within the 
enclosure with capacity for not less than 10 hours operation at full load. 

GS11.15.5 Alternator 

The alternator shall be brushless or other approved type, direct coupled to the diesel 
engine, providing 415 volt, 3 phase 50 HZ electricity supply.  The capacity of the 
alternator shall be as specified previously, sufficient to start one of the installed pump 
units. 

Bearings and other wearing parts shall be adequately sized and lubricated for extended 
operation under intermittent start/stop conditions. 

The alternator shall have an anti-condensation heater. 

GS11.15.6 Monitoring, Protection and Operational Equipment 

Monitoring, protection and operational equipment shall be fitted to a control panel 
fastened via vibration damping mountings to the attenuation enclosure. 

GS11.15.7 Monitoring Equipment 

The following minimum monitoring equipment shall be fitted to the panel: 

• Engine oil pressure gauge. 

• Engine oil and coolant temperature gauges. 

• Hours run meter (operated by engine oil pressure or other approved means). 

• Battery charge warning light. 

• Alternator voltage. 

• Ammeter. 

• Frequency meter / tachometer (separate or combined). 

• Battery condition voltmeter. 

• Low fuel level warning. 

Other equipment which may be provided as standard on the unit shall also be provided. 
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GS11.15.8 Protection Equipment 

Controls shall be provided so that the unit shuts down if any of the following conditions 
occur: 

• Low engine oil pressure. 

• High engine oil or coolant temperature. 

• Under or over voltage of the alternator. 

• Pole circuit breaker. 

• Overspeed. 

• Low fuel level. 

The limits at which the devices activate shall be set by the generator unit manufacturer. 

When the unit shuts down due to activation of a protective device, it shall remain shut 
down until manually restarted or until the next cycle of automatic operation calls for a 
start up. 

GS11.15.9 Operational Equipment 

A selection switch shall be fitted to the control panel providing manual/off/auto 
positions.  The switch shall be capable of being key locked in the “off” position. 

Under auto operation, starting shall occur when the reticulated power supply has failed 
for a period of 30 minutes.  An adjustable timer shall be provided to vary this period 
between 15 and 60 minutes.  The unit shall stop on the restoration of the reticulated 
power supply.  In the event of a failure to start on call up, the system shall be arranged 
to make two further attempts to start then shut down after the final attempt.  Power 
supply and any necessary control cables shall be installed between the generator set 
and the control cubicle via one or more PVC conduits set under the pump station top 
slab or as indicated in the Drawings.  The power supply cables from the alternator shall 
be connected at the control cubicle after the Ergon meters and the main switch. 

GS11.15.10 Operating Manual 

The Contractor shall provide 3 copies of an operating manual in which shall be shown 
with complete description and illustrations the whole of the information necessary to 
enable an operator to start, operate, service and maintain the standby electricity 
generation system.  The manual shall incorporate a list of parts with index numbers 
from which replacement parts for the unit may be ordered.  The manual shall be 
incorporated with the pump operating manual as specified. 

GS11.15.11 Site Testing of Standby Electricity Generation System 

The generating set shall be supplied to site and installed in the location shown on the 
Drawings.  Cable connections between the unit and the control cubicle shall be 
installed and the fuel tank filled by the Contractor. 

The Contractor shall then carry out manual stop and start procedures to demonstrate 
the operational adequacy for the plant to the satisfaction of the Superintendent.  If 
necessary the plant shall be used to provide power for the site testing of the pump 
units. 

The general provisions of Specification Section PUMPING STATION: TESTING, 
INSPECTION, COMMISSIONING, SERVICING, MAINTENANCE Clause ONSITE 
TESTING OF PERFORMANCE shall apply for the standby electricity generation 
system. 
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GS11.15.12 Procedure in Event of Failure to Pass Tests 

The provisions of Specification Section PUMPING STATION: TESTING, INSPECTION, 
COMMISSIONING, SERVICING, MAINTENANCE Clause PROCEDURE IN EVENT 
OF FAILURE TO PASS TESTS shall apply. 

GS11.15.13 Defects Liability Period 

The provisions of Specification Section PUMPING STATION: TESTING, INSPECTION, 
COMMISSIONING, SERVICING, MAINTENANCE Clause DEFECTS LIABILITY 
PERIOD shall apply. 
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GS12.00 PUMPING STATION: TESTING, INSPECTION, COMMISSIONING, SERVICING, 
MAINTENANCE 

GS12.01 TESTING - GENERAL 

The Contractor shall be responsible for and in accordance with the provisions of the 
Conditions of Contract, shall bear the cost of the following tests: 

1. Tests of goods and materials provided by the Contractor as required by 
MATERIALS PROVIDED BY THE CONTRACTOR and SAA or other approved 
Standards, or where no such Standard is applicable to the requirements of the 
Superintendent; 

2. Inspection of materials provided by the Principal in accordance with MATERIALS 
PROVIDED BY THE PRINCIPAL; 

3. Works testing of pumps and other plant as specified; 

4. Testing of the Works for watertightness as specified; 

5. Hydrostatic testing of pipework as specified; 

6. On-site performance testing after commissioning but prior to Practical 
Completion of the entire pumping station Works as specified; 

7. Testing of concrete, mortar and other such materials as specified. 

The Contractor shall supply everything necessary for on-site testing. 

Certificates of the results of all tests shall be provided in duplicate to the Superintendent 
as soon as possible after performance of the test. 

GS12.02 WORKS TESTS - GENERAL 

Each unit of plant shall be subject to inspection and testing during manufacture in 
accordance with the conditions stipulated in the appropriate Australian Standard and/or 
the Specification, or where no such Standard or Specification requirement is applicable, 
to the requirements of the Superintendent.  

Copies of all works test certificates including performance curves where appropriate 
shall be submitted to the Superintendent in duplicate.  Acceptance by the 
Superintendent of the plant on the basis of works tests shall in no way relieve the 
Contractor of his responsibility for the performance of the plant after installation and 
commissioning. 

GS12.03 WORKS TESTS - PUMPS 

Unless otherwise Particularly Specified pumps shall be tested in accordance with AS 
2417 : 2001  Rotodynamic Pumps - Hydraulic Performance Acceptance Tests - Grades 
1 and 2.  

Unless otherwise Particularly Specified the following data shall apply for such pump 
tests (refer AS 2417):  

1. Extent of guarantee: 

The guarantee shall be for the combined pump-motor unit. 

Guaranteed values shall be: 

o Outlet rate of flow rate and total head as Particularly Specified; 

o Power input as agreed prior to acceptance of Tender; 

o Efficiency as agreed prior to acceptance of Tender and not less than 
the minimum  Particularly Specified; 



Port Pacific Estate Stages 3 & 4 

Prepared for Port Pacific Estates Pty Ltd Cardno Pty Ltd November 2012 
   Page 151 of 158 

o Net Positive Suction Head (NPSH) if and as Particularly Specified. 

2. Method of Verification of Guaranteed NPSH: 

The method of verification of guaranteed NPSH if specified shall be as described 
in AS 2417. 

3. Rotational Speed Deviations Outside Permissible Tolerance: 

Rotational speed deviations outside the permissible tolerance stated in  
AS 2417 shall be as agreed should method of verification of NPSH in 
accordance with AS 2417 be Particularly Specified. 

4. Voltage and Frequency Deviations Outside Permissible Tolerance: 

The provisions of AS 2417 shall apply as necessary. 

5. Method of Prediction of Pump Performance from a Test Using Clear Cold Water: 

Should tests on pumps for liquids other than clean cold water be performed using 
clean cold  water, the rates for predicting the performance  of the pumps for the 
other liquid shall be agreed prior to acceptance of the tender. 

6. Liquid to be Used for Acceptance Test: 

The liquid used in testing shall be clean cold water in accordance with  
AS 2417 unless otherwise approved. 

7. Inlet and Transmission Losses in Vertical Well Pumps: 

Special provision for testing vertical well pumps shall be as Particularly Specified. 

8. Cable Losses: 

In the case of non-submersible pumps the power of the machine unit shall be 
measured at the motor terminals unless otherwise approved. 

In the case of submersible pumps the measurement shall be effected at the 
incoming end of the cables; cable losses shall be taken into account and shall be 
as agreed prior to acceptance of tender. 

9. Gear Losses: 

If applicable the way in which gear losses shall be determined shall be as agreed 
prior to acceptance of the Tender. 

10. Arrangement for Proving Priming Ability of Self-Priming Pumps: 

Unless otherwise approved, the priming ability of self priming pumps shall be 
verified at the contractual static suction head with the attached inlet piping 
equivalent to that in the final installation. 

11. Time of Tests: 

Time of tests shall be at the discretion of the manufacturer. 

12. Location of Tests: 

Location of tests shall be at the manufacturer's works or at a place nominated by 
the manufacturer. 

13. Test Equipment: 

Test equipment shall be selected by the manufacturer in accordance with  
AS 2417. 

14. Test Arrangement: 

Standard test arrangements as described in AS 2417 shall be used.  For pumps 
of type number greater than 1.5 non-standard test conditions shall be as agreed 
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prior to acceptance of the Tender. 

15. Chief of Tests When Test is not Carried Out at Manufacturer's Works: 

Chief of tests shall be as selected by the manufacturer subject to requirements of 
AS 2417 and Specification Clause MATERIALS PROVIDED BY THE 
CONTRACTOR. 

16. Test Costs: 

Cost of tests shall be borne by the Contractor and deemed to be included in the 
Contract Sum. 

17. Number of Pumps to be Tested in a Batch of Practical Pumps: 

Where a number of identical pumps are to be provided under the Contract the 
number of pumps to be tested shall be agreed prior to acceptance of the Tender 
subject to the requirements of Specification Clause MATERIALS PROVIDED BY 
THE CONTRACTOR. 

18. Any other Aspect of Pump Behaviour to be Checked During the Test: 

No aspect of pump behaviour other than those specified in the extent of 
guarantee are required by the Contract to be checked during the test. 

A minimum of five tests shall be made at points suitably spaced on either side of 
the guarantee point to allow the preparation of Curve Q-H for the verification of 
the guarantee value as detailed in AS 2417.  The head at no discharge shall be 
recorded.  The total duration of the works test for each pump set shall be not less 
than two hours continuous operation at the specified head for pump sets in 
excess of 7.5 kW or one hour for smaller units.  Longer periods may be required.  
The actual commencement and completion times for this part of the test and for 
the whole test period shall be shown on the test sheets.  Tolerances on all 
measured and derived values obtained in the tests shall be in accordance with 
tolerances and limits allowed for the Class C test specified. 

The Performance Guarantees of plant offered in the Guaranteed Schedule of Details 
shall show the net figures to be obtained in works tests within the tolerances allowed in 
AS 2417 and those figures shall be achieved before approval for dispatch to the site is 
given. 

The Contractor shall forward two (2) copies of the test results to the Superintendent 
and the equipment shall not be dispatched from the works until permission in writing 
has been obtained from the Superintendent. 

GS12.04 WORKS TESTING OF ELECTRICAL EQUIPMENT, MOTORS 

Prior to dispatch, all switchgear assembled on switchboards shall be inspected and 
tested on the same basis as specified for the pump units.  The Contractor shall provide 
simulated operating conditions, with such additional equipment as necessary to test the 
automatic functioning of the equipment including protective devices, relays, etc., as 
assembled and wired. 

The Contractor shall supply to the Superintendent a certified copy of the motor 
manufacturer’s type tests taken in conjunction with the routine and high voltage tests to 
AS 1359 to demonstrate conformance of the motors to contract guarantees of rating 
and efficiency.  Results of tests for vibration shall be included. 

When testing equipment to which the electric motors are coupled, the motor windings 
insulation to frame shall be measured at the beginning of the tests when at ambient 
temperature, and again at the end of the load tests.  Results obtained shall be entered 
on the test sheets.  The insulation resistance of the motor windings to earth before and 
after the test shall not be less than 15 megohms. 
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All equipment for the conduct of these tests shall be supplied by the Contractor who 
shall furnish certified calibration certificates obtained for meters and other measuring 
advices immediately prior to the test from a recognized Testing Authority. 

The Contractor shall forward two (2) copies of the test results to the Superintendent 
and the equipment shall not be dispatched from the works until permission in writing 
has been obtained from the Superintendent. 

GS12.05 TESTING OF THE WORKS FOR WATERTIGHTNESS  

Each item of the Works required to contain or come into contact with water shall be 
tested for watertightness before Practical Completion to the satisfaction of the 
Superintendent. 

GS12.06 HYDROSTATIC TESTING OF PIPEWORK  

Hydrostatic testing of pipework shall be performed in accordance with HYDROSTATIC 
TESTING OF PRESSURE MAINS. 

Unless otherwise expressly approved pipework which is to be buried shall be tested 
and approved before commencement of backfilling of pipe trenches. 

GS12.07 ON SITE TESTING OF PERFORMANCE  

After installation of the Works has been completed and all other tests have been 
performed to the satisfaction of the Superintendent the Contractor shall demonstrate by 
on-site performance test that all plant is able to be operated efficiently and that all of the 
specified or otherwise required functions operate efficiently. 

Details of the performance testing program shall be formulated by the Contractor but 
shall be subject to the approval of the Superintendent.  The Contractor shall submit a 
statement of details of his proposed testing program to the Superintendent in writing. 

The timing of such submission shall allow adequate time for the Superintendent to 
evaluate and approve the Contractor's proposal, including time necessary for 
amendment by the Contractor and re-evaluation as considered necessary by the 
Superintendent prior to final approval. 

The Contractor shall notify the Superintendent and the Principal in writing of the date of 
commencement of the performance test. 

During the performance test the Contractor shall instruct an operator nominated by the 
Principal in the correct operation and maintenance of the plant. 

After the equipment has been installed and is ready to run, the Contractor shall notify 
the Superintendent accordingly.  Thereafter, if the Contractor so desires, he will be 
given 4 days within which to carry out preliminary tests and make any necessary 
adjustment. 

The Contractor shall supply everything necessary for the satisfactory on-site testing of 
the plant.  Testing equipment shall include a certified pressure gauge, graduated in 
metres of water and of a range approximately 25% in excess of the maximum shut off 
head of the pumps installed. 

Where practicable each item of plant shall be individually tested.  When it has been 
demonstrated that each individual item of plant is operating satisfactorily the plant as a 
complete system shall be operated at the duties and conditions specified.  The tests 
and their results shall be such as to satisfy the Superintendent of the reliability of the 
plant under working conditions and that the guaranteed characteristics of each item and 
the specified overall efficiencies of the plant have been complied with and maintained 
and that all associated items are completely satisfactory. 

The results of the on-site tests shall include details of kWh consumed per 1000 litres 
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pumped and performance curves (head vs discharge) with at least five points plotted of 
the actual test performance. 

The following test procedure will be acceptable. 

The pump units shall be subjected to preliminary running tests as follows. 

The pump well shall be filled with water to about duty pump start level and each pump 
shall be tested.  If feasible the water used in testing may be re-circulated to the pump 
well via the valved drain pipework. 

The pressure gauge shall be fitted to the tapping in the discharge pipe of the pump to 
be tested and the discharge sluice valve shall be adjusted so that the gauge registers 
the test duty head less elevation for the gauge above the water level. 

Total dynamic head, rate of discharge, power consumption and operating currents shall 
be recorded at appropriate intervals during the test period. 

After such preliminary running of each unit, the plant shall be subjected to the following 
tests during which no adjustments shall be made unless by permission of the 
Superintendent.  The test shall be conducted by the Contractor at his sole expense, 
and no previous test at the works or elsewhere nor any approval for dispatch issued by 
the Superintendent shall in any way waive the responsibility of the Contractor for the 
performance of the equipment to the full specified duties and to the guarantees offered 
by him in his tender or elsewhere. 

Test No 1 

Each unit shall be run continuously for a minimum of one hour at specified head and 
quantity conditions. 

Test No 2 

Tests as directed shall be made to prove that the automatic starting and stopping 
controls are functioning in accordance with the Specification requirements. 

During all tests, accurate records of the performance of the unit shall be made by the 
Contractor to the approval of the Superintendent.  The method of measuring the 
discharge rate shall be mutually agreed upon by the Superintendent and the 
Contractor.  The certified pressure gauges installed by the Contractor in the approved 
position and manner shall be the basis of head measurements while the kWh 
consumption of the plant shall be that shown on the meters calibrated and provided by 
the Electricity Supply Authority. 

The tolerance required by the Contractor to enable the guaranteed performance of the 
plant to be obtained after its installation at the site shall be stated in the Performance 
Guarantees.  Such tolerance shall allow for conditions of pressure, discharge rate and 
power measurement as specified above.  No allowance in addition to this tolerance will 
be considered. 

Should the Superintendent consider that the results of the tests are in conformity with 
the performance guarantees, the pumps will be accepted. 

The Principal will provide the electric energy required for the preliminary running and for 
Test No. 1 and Test No. 2, but should further tests be necessary through failure of the 
plant to fulfill the specified requirements, then the costs of the Superintendent’s 
attendance thereat and the electricity used therefore shall be paid by the Contractor. 

Should a permanent power supply be unavailable at the pumping station site at the 
time of commissioning and testing the cost of providing a temporary power supply for 
the purpose of commissioning and testing shall be considered a variation to the 
Contract, unless a stand-by power source is included in the Contract Works for that 
pump station. 
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In the event that it is necessary to commission the station on stand-by power, the 
Contractor shall at an appropriate time perform further tests as deemed necessary by 
the Superintendent to verify that the system operates adequately on the mains power 
and that the stand-by power supply functions as specified. 

The standby power generation system shall be tested so as to demonstrate the 
operational adequacy of the system. 

GS12.08 PROCEDURE IN EVENT OF FAILURE TO PASS TESTS  

Should the Works or any part thereof not pass the specified test the Contractor shall 
take such measures as are approved by the Superintendent to correct the defects and 
shall re-test as required by the Superintendent. 

Any remedial measures and re-testing and any other costs incurred due to failure of the 
Works to satisfy the specified criteria shall be entirely at the expense of the Contractor. 

Should the temperature rise under the operating conditions set out in this Specification 
be exceed or the efficiency of any motor vary from that guaranteed by more than the 
tolerance allowed, the Contractor shall alter, repair or replace the motor or any part 
thereof so that it shall conform in every respect to the Specification and to the 
guarantees. 

Should the discharge at the specified head be less or the electricity consumption per 
thousand litres pumped be more than those guaranteed in the Performance 
Guarantees, including all tolerances allowed or claimed, the Contractor shall alter, 
repair or replace the whole or any part of the relevant pump unit so that it shall conform 
in every respect to the Specification and guarantees. 

Such further tests as may be necessary to prove the conformance of the plant to the 
Specification and guarantees after it has been altered, amended or replaced as 
specified above, shall be made, the cost of which shall be borne by the Contractor. 

If the tests on completion are delayed or proved unsatisfactory due to non-fulfillment of 
the guarantees or to faults in the equipment supplied under this Contract, the Principal 
shall have the right to use the plant commercially subject to permission being given in 
writing by the Contractor, until the tests on completion are successfully carried out.  
Such use shall, provided the equipment is used in a proper and normal manner, be at 
the Contractor’s risk and shall not prejudice any other rights of the Principal under this 
Contract. 

GS12.09 DEFECTS LIABILITY PERIOD 

For a period of 24 calendar months after the equipment has been certified in writing to 
have fulfilled the Contract conditions and has been formally accepted by the 
Superintendent, the Contractor shall be responsible for any defect which may develop, 
under the conditions provided by the Contract and under proper use, due to faulty 
design, materials or workmanship in the equipment. 

The Contractor shall remedy such defects when requested to do so by the 
Superintendent who will state in writing in what respect the plant is defective. 

Should it be necessary during the defects liability period for the Contractor to replace or 
renew any defective portions of the equipment, the same conditions shall apply to the 
portions of the equipment replaced or renewed until the expiration of 24 calendar 
months after the date of such replacement or renewal. 

If any defects are not remedied within a reasonable time, the Principal may have a 
claim against the Contractor in respect of such defects. 

During the Defects Liability Period the Principal undertakes to operate the plant and 
equipment in accordance with the printed instructions issued by the Contractor and to 
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make, in accordance with best trade practice, the recommended adjustments resulting 
from fair wear and tear, but not from any other cause. 

During the Defects Liability Period the Contractor at his own expense shall, when 
instructed by the Superintendent, perform such maintenance work as may be directed 
by the Superintendent to maintain the Works in a satisfactory working condition. 

Six months after the issue of the Certificate of Practical Completion at six monthly 
intervals thereafter and within one month prior to the end of the Defects Liability Period 
the Contractor shall cause a competent technical officer to undertake a thorough check, 
service and maintenance of the Works. 

The Superintendent shall give the Contractor a minimum of 7 days notice in writing of 
the date required for each visit. 

The check service and maintenance operations shall include (but not by way of 
limitation) the following: 

1. Check that the operating instructions are adequate and are being faithfully 
performed. 

2. Check that all equipment is operating in good order and condition.  The check of 
equipment operation shall include running each pump unit for an approved 
period at approved conditions. 

3. Check of all exposed pipe joints, valves, seals, gland packings and the like for 
watertightness; 

4. Check of all gauges and instruments; 

5. Any other matters which in the opinion of the Superintendent require attention 
and which in his opinion can be properly considered to be the responsibility of the 
Contractor. 

As soon as possible following each service the Contractor shall report to the 
Superintendent in writing, copy to the Local Authority (or Principal if the Works are 
within private property) on the results of each visit and the associated checks, testing 
and maintenance.  The report shall draw attention to any matters of concern to the 
Contractor including matters relating to the manner in which the Works are being 
operated and routinely maintained. 
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GS13.00 DOCUMENTATION TO BE PROVIDED BY THE CONTRACTOR FOR PUMP 
STATIONS 

GS13.01 DOCUMENTATION TO BE PROVIDED BY CONTRACTOR ON ACCEPTANCE OF 
TENDER 

Within thirty calendar days of the Date of Acceptance of Tender or within such other 
time as the Superintendent may permit the Contractor shall submit to the 
Superintendent for his approval three copies of the following documentation: 

1. Such documentation as may have been required by the Conditions of Tendering 
amended as necessary to show any changes implemented prior to acceptance 
of the Tender and any additions required by the Superintendent. 

2. A fully dimensioned layout of the proposed pumping station including 
connections to the external mains. 

3. A layout drawing and schematic for the proposed electrical control system. 

4. Proposed wiring diagrams. 

5. A drawing showing the proposed layout and details of the switchgear, control and 
monitoring cubicle. 

6. Details of the proposed standby electricity generator system, including sub-frame 
and footing details (if applicable). 

7. Details of the proposed SCADA system as required by the relevant section of the 
Specification. 

8. Such other documents as the Superintendent may deem necessary to clearly 
define and for the Superintendent to approve details of the Work under the 
Contract. 

The Contractor shall make due allowance in his program for time required by the 
Superintendent for  checking such documents and for time to carry out any 
modifications required by the Superintendent. 

The Contractor shall make such additions or amendments to the documents furnished 
by him as may be required by the Superintendent in accordance with the Contract and 
shall resubmit amended documents to the Superintendent for approval.  On final 
approval the Superintendent will return one set of approved documents to the 
Contractor. 

The Contractor shall not deviate from the approved documents without the prior written 
approval of the Superintendent. 

The approval of the Superintendent shall in no way relieve the Contractor of any of his 
responsibilities under the Contract. 

GS13.02 OPERATING AND MAINTENANCE MANUAL AND WIRING DIAGRAMS 

Prior to Practical Completion the Contractor shall provide three (3) copies of an 
operating manual for the complete works including ancillary items in which shall be 
shown with complete description and illustrations the whole of the information 
necessary to enable an operator to start, operate, maintain, remove and re-install the 
pumps and electrical equipment. 

The manual shall include: 

1. One set of prints of fully detailed and dimensioned “as constructed” drawings of 
the whole of the Works at scales approved by the Superintendent. 

2. A schematic drawing of the electrical control system as constructed. 



Port Pacific Estate Stages 3 & 4 

Prepared for Port Pacific Estates Pty Ltd Cardno Pty Ltd November 2012 
   Page 158 of 158 

3. A layout drawing and wiring diagrams and details of the switchboard as 
constructed. 

4. A list of all components of the plant. 

5. Technical details of all components of the plant including details of 
manufacturers, duty points, performance curves, KWH consumed per 100 litres 
pumped by the system, and power rating and RPM of motors. 

6. A maintenance schedule for the plant showing daily, weekly, monthly and annual 
requirements. 

7. Full and detailed instructions, diagrams, etc for operating and maintaining the 
plant. 

8. Full and detailed instructions, diagrams, etc for the dismantling and stripping 
down for repairs and for maintenance purposes of all plant including pumps, 
motors, switch gear and instruments. 

9. Detailed information on the standby electricity generation system including a 
maintenance schedule. 

10. Detailed information on the SCADA system as required by the relevant section of 
the Specification. 

11. A comprehensive list of parts for all plant with index numbers from which 
replacement parts for pumping units and control equipment may be ordered. 

12. Lists of recommended stock service materials including stock quantities. 

13. Lists of recommended stock services materials including stock quantities. 

14. A list of special tools and equipment provided by the Contractor and required for 
service and maintenance of the plant. 

15. Copies of all guarantees. 

16. Copies of all certificates. 

Each manual shall be bound in a stout plastic or other approved waterproof cover.  Any 
loose drawings shall be stored in substantial pockets. 

The operating and maintenance manual shall in all respects meet with the approval of 
the Superintendent. 

The Contractor shall supply four non-fade copies of complete “as constructed” wiring 
diagrams of the electrical installation with Australian Standard Symbols and colour code 
reference. 

Wiring diagrams shall be in accordance with AS 4383 and shall show the wiring and 
appropriate numbering to each item or termination within the installation and shall 
include all test voltages and adjustments, etc., needed to service the installation. 

Three copies of the wiring diagrams shall be bound into the instruction manuals and the 
fourth copy shall be plastic laminated to prevent deterioration and shall be attached to 
the inside of the control cubicle door. 

In addition to the manuals described above the Contractor shall provide to the 
Superintendent a digital copy in approved format and one reproducible copy of every 
“as constructed” drawing and other document larger than A4 size. 

The Certificate of Practical Completion will not be issued until the operating and 
maintenance manuals and the wiring diagrams are supplied and approved by the 
Superintendent. 
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PORT PACIFIC ESTATE
STAGE 3 CIIVIL SUBDIVISION WORKS
DESIGN REPORT

(,..r, Carclno

FRQROC DEVELOPMENT MANUAL

CAIRNS REGIONAL COUNCIL

STATEMENT OF COMPLIANCE OPERATIONAL WORKS DESIGN

This fDnn dUly completed and signed by an authorised agent of the Designer shall be submitted with
the Operational Works Application for Council Approval.

NAME OF DEVELOPMENT:

LOCATION OF
DEVELOPMENT:

APPLICANT:

DESIGNER:

Port Pacific Estate: Stage 3

Lot 120 on SP192596, Downing St I Captain Cook Highway, Craiglie

Port Pacific Estates Ply Lld

Cardno CCS Pty Lld

It is hereby certified that the Calculations, Drawings, Specifications and related documents submitted
herewith have been prepared, checked and amended in accordance with the requirements of the
FNQROC Development Manual and that the completed works comply with the requirements therein,
except as noted below.

Compliance with the requirements of the Non-Compliance refer to non-compliance
Operational Works Guidelines report/drawing number

Plan Presentation Complies

Geotechnical requirements Complies

Geometric Road Design Complies

Pavements Complies

Structures I Bridges Not Applicable

Subsurface Drainage Complies

Stormwater Drainage Complies, subject to minor flows into stage 1
allotments being acceptable. Refer design report.

Site Re-grading Complies, subject to minor areas of the rear of
stage 3 lots draining into the rear of stage 1 lots.
Refer design report.

Erosion Control and Stormwater Management Complies

Pest Plant Management Not applicable to this Development Application for
an Operational Works Pennit

Cycleway I Pathways Complies, excluding boardwalk link reqUired which
requires further discussion with Council on
alignment and function.

Landscaping Complies

Water Reticulation Complies

Port Pacific Estates Pty Ltd Version 1
H:\2007\D74061-OO3IAdmin\Oesign Report\Statement of Compliance Operational Worlu Design.doe

November 2012
Commercial In Confidence



PORT PACIFIC ESTATE
STAGE 3 CIIVIL SUBDIVISION WORKS
DESIGN REPORT <..r'Cardno

Sewer Reticulation and pump station Complies with FNQROC but not with DA Condition
15. Rising main is less than FNQROC minimum.

Electrical Reticulation and Street Lighting Electrical design plans to be forwarded to CRC

Public Transport Complies as per agreed road hierarchy. Refer
design report.

Associated documentation I Specification Complies

Priced Schedule of Quantities Complies

Referral Agency Conditions Complies

Other

Conscientiously believing the above statements to be true and correct, signed on behalf of:

DESIGNER:

NAME IN FULL OF
SIGNATORY:

CARDNO CCS PTY LTO

BEVAN NOEL CLAYTON RPEQNO 776

SIGNATURE: DATE: 29 NOV 2012

Port Pacific Estates Pty Ltd Version 1
H:\2007\074061.()03IAdmin\Design Report\Stalement of Compliance Operational Works Design.doc

November 2012
Commercial in Confidence
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PORT PAUl:<STAff _ STAGfS lAJIO'

PORT PACIFIC ESTATE
STAGES 3 &4

ESTIMATE OF COSTS

<"'''''Carclno

"" RIPTI " ~IT ANTITY "" '" "'LOO PRELIMINARY AND GENERAL ITEMS

1.01 MobOlisation
'om 3200.00

1.02 CMmobOlisation
Item 3200.00

1.03 Establishment Costs
'om 4ll 800.00

'.M E",,;ronmental Man",!ement
(a) Preparation of E",,;ronmental Management Plan
(Construction) 'om 2,400.00
(b) Implementation and monitoong of EMP
(Construction) Item 8,000.00

1.05 AJlowance fOf protection of existinQ se",;ces
'om 2 300.00

'''' SettinQ Out
Item 11 ~O.OO

1.07 ompliance with obligations.~, "rincipal. u:ntractor
pursuant to WOfkvjace Health and Safetv Act.

Item 5000.00
1.08 omp'lance Wlt ItlonS OT ,-:,"tract Items

{Tenderer to sche<lule and pnce Items fOf which
se""rate oavment is reooire<ll

Item Incl.
1.09 Compliance with Specikation (Tenderer to sche<lule

and price items fOf which separate payment is require<l)

Item Incl.
1.10 Defects LiabOlitv Period Maintenance AJlowance

Item 3 800.00
1.11 Insurances in accordance with contract pr<Msions

ra) Insurance of the works Item Incl. ,....
(b) Public LiabOlnv Insurance Item Ind. ,....
(c) Insurance of emvjovees Item Incl. .....

l.12 repa"1l10n a_n.? ~~p'~eme,m1l1Ion .0.' .<Jua,,~y " a-",
including FNQROC Development M.nual requirements
fOf complete<llnspection Test Plan and compliance
to<tino

Item 2400.00
1.13 Preparation and imvjementation of Safetv Plan

Item 1 000.00
1.14 Preparation ofTraffic Man",!ement Plan

Item 1 400.00
1.15 Pr,",sion fOT traffic

",0000«m

.~------~~~.- CorTYTlOrciol n Coof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

". RIPTI " ~IT ANTITY "" ,. "'1.16 Proqr.mminQ .nd proqress control
"om 2.400.00

l.17 Li.isoo with other cootract<>r
Item 700.00

1.18 PrcMsioo of seMces of geotechnic.1 certifying agency
to prcMde sUI'"Msioo of e.rthworks .t Level 1 Cl'

AS3798-2007 and prcMsioo of e.rthworks certific.tioo
-- ----"'--'

Item 5 000.00
1.19 Mooit<>ring of ~ of dew.tering discharges 011 • d.ily

basis and bulfering as requi,ed pri<>r to discharge to
I~"" ~""'~ _<>t., .,,"~ ............

Item 2000.00
1.20 o~P.',ance Wlt requlremen s 0 0l'"ratlOna wor s

I'"rmit not included elsewhere {Tenderer to identify and
llIice itemsl

Item Incl.
1.21 PrcMsioo of As Coostructed drawings including survey

Item 8000.00
1.22 ot er pre ''''In.ry.n genera rtems or "separate payment is required {Tenderer to schedule

and orice itemsl

TOTAL OF SECTION 1.00 CARRIED TO SUMMARY:_ 104.100.00

"~------~~~.- Corrmorciol nCoof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

"" RIPTI " ~IT ANTITY "" '" "''.00 EARTHWORKS AND ROADWORKS
all '-'>Iumes are solid measu;;\~

2.01 Site clearance as speci~ed.

Item 2000.00
2.02 triP tOpSOI an vege a matter om ro reserve,

stockpile and respreod as required. (assume 0.1m
thickl

m' 2838 6.20 17 595.60
2.03 Earthwmks cut to ~II and compact.

m' ,,~ 10.70 48727.80
'.M Earthwmks import ~II and compact.

m' 21436 35.00 750.2£0.00
2.05 PrcMsional ~em

Extra over items for exc"""te, ~II and compact for lime
neut,alisation, supp'y and sprea<! lime. (tonnes of lime) T011ne , 150.00 1.050.00

'"' PrcMsional ~em
Extra over items for exc3"i3te, ~II and compact for lime
neutralisation at a rate of 3 kg/m' (m' soil measured as

m' 2.277 0.85 1.935.45
2.07 Trim, Shape and compact subQrade.

m' 3378 1.40 4 729.20
2.08 upply. spread, compact and trim speci ,~

Sublype 2.3 subhase. 150mm thick. CBR 45
m' '" 122.00 62586.00

2.09 uPI"Y, spread, compact. trim an<l.~,room speci ed
Type 2 Sublype 2.1 base 100mm thick. CBR 80

m' '0" 128.00 35.840.00
2.10 I:>upply,s~ea<l an<! compact JUmm Llense ,

Asollaltlc Concrete.
m' M 27.00 22£8.00

2.11 Final trim to road reserve.
Item 1 800.00

2.12 Construct layback kerb and channel.
m ,n 44.00 29788.00

2.13 rasslng of batters and footpaths as particularty
specified.

m' 24550 1.50 36.825.00
2.14 Turf strips t<l back <If kerb and channel

m '" 5.80 4 848.80
2.15 I:>UPply. plant and maintain street trees as shown <In

landscaPOno plan
"om 6000.00

2.16 Coostruct 1.5m ",;de coocrete pathway
m' '" nOD 41.272.00

2.17 C<lnstruct concrete kerb ramp, 2m ",;de

", , 530.00 1 060.00
2.18 onStructlOO <IT. coocrete commercial access crossover

and tum around concrete driveway access to pump
station and G.P.T. ", , 8800.00 8800.00

2.19 Supply and erect double name plate street siqns.

", , 390.00 780.00
2.20 Supply and erect "No ThrouQh R<lad"' siQl1

"
,

.~------~~~.- CorTYTlOrciol n Coo'_""
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IT M~RIPTI N ~IT ANTITY "" '" "'2.21 Supply and er""t siQht board (D4-4Al.

"
, 500.00 1 000.00

2.20 IAJ10wance 1'" all olner worKs or requirements not
Item<sed but n""essary fa< the completlOl1 of the works.
(Tenderer to itemise and oocel

TOTAL OF SECTION 2.00 CARRIED TO SUMMARY:_ 1,059,555.85

"~------~~~.- (;orTYTlOrciol n (;001_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

". RIPTION ~IT ANTITY "" ,. "''.00 STORMWATER DRAINAGE

3.01 u~,~r exc......ne. sandbed. lay. joint. hunch and
backfill stOfmwater draln"'le OOlleS as fojlows:
(a) 375 DN RCP lJ Class 3 m "" 150.00 35,700.00
(b) 450 DN RCP lJ Class 3 m '" 210.00 21.210.00
(c) 600 DN RCP lJ Class 3 m " 350.00 9,450.00
(d) 750 DN ReP lJ Class 3 m '" 400.00 8.000.00
(e) 1200 x 450 (RCBe) and base slab m " 650.00 18.850.00

3.02 Construct drain",!e structures as follows:
(a) Kerb inlet " " 3300.00 42.900.00
(b) Manhole " , 3300.00 0.00
(c) S"'! kerb inlet " " 3300.00 2£,400.00
(d) AJotment drainaqe 450sq inlet pit " '" 600.00 6.000.00
(e) Precast Headwall "

, 3500.00 3.500.00
(I) Headwall - cast insitu ", , 9000.00 9.000.00
('I) Concrete wouted rock scour protection to out/ails. m' '" 200.00 54,400.00

3.03 Construct subsoil drains including trenching, geofabric,
drainage pipes. Mer material and flushing I"'ints

m m 35.60 27590.00

'M Catch drain "';th concrete invert
m 'M 5000 10.200.00

3.05 owance Of a , er WO< s Of reqlmemen s no
itemised but necessary f", the completion of the wo<ks.
iTenderer to itemise and orice1

TOTAL OF SECTION 3.00 CARRIED TO SUMMARY:_ 213,200.00

.~------~~~.- CorTYTlOrciol n Coof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

". RIPTI " ~IT ANTITY "" ,. "''.00 SEWERAGE RETICULATION

4.ll1 u~~~, excavate, sandlled, lay, joint, and bockf111
150 ON PVC sewer class SN8 as follows:
(a) Under 1.5m deep

(Depth to invert less than 1Am deep) m ". 182.00 22,568.00
(b) 1.5m-3mdeep

(Depth to invert 1Am to 2.92m deep) m "" 182.00 74,256.00
(c) <Ner 3.0m deep

(Depth to invert over 2.9m deep) m '" 2nOO 5,420.00

4.ll2 Install house coone<:tioo Branches as follows:
(a)TypeA1 ", ; 775.00 2,325.00
(b) Type E1B ", " 775.00 16,275.00
(c) 150 ON stub in manhole with end cap ", , 544.ll0 544.00
(d) End cap ", , 286.00 286.0ll

4.03 "'" existing ouse coone<:tions past new
stormwater easement boundary for Lots 28 to 32

", ; 1000.00 5000.00

'.M onstruct complete sewer manhOle Induoing class t>

covers and benchlnO.
(a) Under 1.5m deep

«U5m to invert of lowest pipe) ", , 3000.00 6,000.00
(b) 1.5m-3.0mdeep

«2.85m to invert of lowest pipe) ", '" 3720.00 37,200.00
(c) <Ner 3.llm deep

(>2.85m to invert of 10000st pipe) ", ; 4590.00 13.770.00

4.05 upply, excavate, sandlled, ay, JOint, and boc ,
80 ON uPVC class 12.5 pressure main

m '" 65.llD 8385.00.." reaK Into existing sewer mannole ano connect rising

='" Item 2.500.00
4.07 esting of sewers, sewer nsing main and

appurtenances
".m 3 000.00

4.08 CCTY inspection sewer report 00 completion
Item 2000.00

4.09 owance or a er wor s or requirements not
itemise<! but necessary for the completion of the
works.!'Tenderer to itemise and oricel

TOTAL OF SECTION 4.00 CARRIED TO SUMMARY:_ 199,529.00

.~------~~~.- CorTYTlOrciol n Coof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

". RIPTI " ~IT ANTITY "" ,. "''.00 WATER RETICULATION

5.01 SupJ>'v, excavate. sand bed, lav, joint, & baddill:
ra) 150 DN mPVC Of OPVC class 16 w.ter ""'in m ,", 59.00 16.815.00
(b) 100 ON mPVC Of OPVC class 16 water ""'in m no 45.00 6.120.00
(c) 63 ON MDPE PE80B class 16 water ""'in m ,eo 34.00 9.82£.00
(d) 100 DN DICL PN35 w.ter ""'in (under modwavs) m " 140.00 8.680.00

5.02 emove eXls Ing w. er ""'In an concre e
pothway fOf w.ter"",in upgrade. (Replocement water
""'in. footpoth. hydr.nt etc included in quantities
~I<..wh~r~l

m ~ 100.00 3400.00
5.03 upply ana inst. 11.':'~~ , class 1L property

seMce conduits to CRC reCllmements ", " 180.00 5580.00
'.M upl"y ano Inst.", spnn9, ny<>r.nt: LL~ '-.1 nser", '-",

hydrant tee complete Wlth cover box, concrete margin
block & ""'rker on 150 ON main ", , 840.00 3360.00

5.05 upl"y ano Inst.", spnn9, ny",.nt: LLO '-.1 nser", '-",
hydrant tee complete Wlth cover box, concrete marg,"
block & marker 011 100 DN main ", , 760.00 1 520.00

5.06 I:>upply "' inst.11 10u uN bends including cOl1crete
thrust blocks ", " 380.00 4 560.00

5.07 su_p~y So. Inst.11 lUU UN !lends Including concrete
thrust blocks ", 0 280.00 1 680.00

5.08 upply lOsta nds inclu ing concrete t m"
blocks ", ; 210.00 630.00

5.09 upl"y and inst.I,' '-;' ue"" ~na caps including
concrete thrust blocks to SUit sizes as follows:
ra) 100 DN ", , 250.00 500.00
(b) 63 ON ", , 180.00 180.00

5.10 :~,:::y an Insta s ulce va s c ass co~,:,:ete Wlt
thrust blocks. cover box. conc,ete "",rgin block and
marke'-

(a) 100 ON ", n 760.00 9,880.00
ra) 150 DN ", , 900.00 4,500.00

5.11 upply an~ inst.lI."'ass 1" '-.1 tees Including cOl1c,ete
thrust block as follows:
(a) 150x1oo ", , 410.00 1.640.00
(b) 100x100 ", , 300.00 1.500.00
(c) 100x63 ", ; 380.00 1.140.00

5.12 Connect to existin,! 150 ON water ""'in
Item 3000.00

5.13 Connect to existin,! 100 DN water main
"om 2000.00

5.14 Testin,! ofwater ""'ins
, m

.~------~~~.- CorTYTlOrciol n Coof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

". RIPTI " ~IT ANTITY "" ,. "'5.15 ow.nc~ TO"" otne, worK.~ or ,equlrements not
ite"..sed oot necessary for the completion of the
works.!'Tende,e, to itemise .nd orice\

TOTAL OF SECTION 5.00 CARRIED TO SUMMARY:_ 89,511.00

"~------~~~.- Co"""",,ciol n Coof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

". RIPTI " ~IT ANTITY "" ,. "''.00 SEWAGE PUMP STATION

6.01 Clear site
Item 2500.00

6.02 ons ruc cOI~,!"e e pump s 1011 we , va ""plinth f<>r electrical control cul>c1e, including
excavation, supports, dewatering, haddill, rnsposal of
""ni,,. nut.ri,1 ,n<! r.in,t;rt."",nt

Item 151.500.00
6.03

, " ,
excavation, supports, dewatering, pipeW<>fk, valve w;th
cover hox, ove~ow chamhef w;th screens and C""'"',
outlet w;th en<!wall and flap valve, hacklill, disposal of
,,,,nI,,, mol.".' .n<! ,.;n,tol."",nt

Item 9 000.00
;M Epoxy coatinQ to all intemal surfaces of pump well.

Item 11 500.00
6.05 "

, ,
sluice valves, non-retum valves, air-release valves,
pressure gatJge cocks, emergency pressure main
cOl1nectiOl1 assemhly to pump weW, valve hox and
....m.'

Item 14 000.00
6.06 I:SUPply and installation complete of UI-'Vl.; retum drain

to pump station well.
"om 1 500.00

6.07 su~~y and Install lallncated covers and fTames to
pump well and valve Il't.

Item 3500.00
6.08 Water se",;ce complete including connection to supply.

ftem 1 500.00
6.09 Supply, w<>rks test and install flushinQ valve.

"om 1 500.00
6.10 u~~y w<>rKs test an~ InslallsuPmerslll'e sewage

pump sets, guides, lifting chains and all associated
items. ", , 9500.00 19000.00

6.11 u,~~!.w<>rKs test aM Inslall e,ectncal sW1tcngear.
protectlOl1, monlt<>r1ng and control system complete
includino level controllers and SCADA RTlJ.

"om 49000.00
6.12 Connection to electridy supply.

Item 3000.00
6.13 I~t~ection to '-aims Kegional '-<>uncil

system.
Item 10000.00

6.14 I,,:"-slte tes Ing, pre-<:omrr;ssloolng ano comrr;sslonlng
of complete installatIOn In accordance W1th FNQROC
Develo""'ent Manual.

Item 3.500.00
6.15 Operatioo and maintenance manual.

Item 1 500.00
6.16 SeMee materials and spare parts.

" m
,

.~------~~~.- Corrmo,ciol nCoof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

". RIPTI " ~IT ANTITY "" ,. "'6.17 Spe<:ial tools and equipment
"om 500.00

6.18 lefeds liability I-'eno<! seMcing and maintenance
allowance.

Item 500.00
6.19 owance Of a 0 e, W<>f s Of ,e"memen s not

itemise<! oot necessary 10< the completion 01 the Wo<ks
(Tende,e, to ~emise and oocel.

TOTAL OF SECTION 6.00 CARRIED TO SUMMARY:_ 234.500.00

"~------~~~.- CorTYTlO,ciof n Coof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

IT MERIPTI N pLNIT ANTITY "" '" "'1.00 CONDUITS
I;;,r~=:onal Quantities subied to Ergoo and Telstra

PrO'>isionalltem
1.01 Exc<MItioo. sanding and backlilling for Ergon and

Telstra seMce conduits under road I""'"ment. in road
verges including the prO'>ision of "Ergoo specified sand".
prO'>ision so selected backfill, disposal of spoil and
installatioo of cable marker balls (Pr,",siooal Quantity).
(a) Irenchlng bOUmm Wlde 11 OUmm deep (!or LV
conduits) m

,~ 30.00 5.820.00
(b) Irenchlng bOUmm Wl<!e nOUmm deep (!or HV ;:. LV
condurts) m

'"" 36.00 13.968.00

1.IJ2
Ef3'tJ,~i%r~ll"IW1!",O'"""'~ UO,,"". ~'"_. o'W""'~"'
conduits. sealing of conduits. installation of draw ropes,
cable marker tape. polymeric cable cO"ler (hard Covef).
kerb mMkers in accordance with project drawings and
Efgoo standards (Pr,",sion Quantrty).
(a) 125mm dia Efqoo HV conduit m '"" 15.60 6.052.80
(b)80mm dia EHlon LV Conduit m '"" 10.80 4.190.40
(c)40mm dia EHlon LV He"", DulV Conduit m ,~ 6.40 1,241.60

PHMsional Kem
1.03 Telstra Conduits. supply. lay. joint. seal ends and kerb

markers in ErQOn trench (Pr,",sionaj Quantitv)
(a)100mm dia Telstra conduit m '"" 9.00 3,492.00
(b)50mm dia Telstra conduit m ,~ 1.40 1,435.60

'.M PrO'>isionalJem
""",.'uu ".,may "\1''' ',,"""a''''''. '''~'U'''''\1

exc"""tion and cleaning of excavation. re"""",1 of spoil.
foundation cage. condurt, conduit cap and draw rope.
concrete and finishing (pr,",sional Quantity). " " 1000.00 16.000.00

1.05 PHMsion~llt~m
LA~a'a" '.a".... ''\I a'''' ........... '\1 "" 'a' • .> ''\1''''''\1
including PVC cover strip. bends. drawn ropes. cable
marke;~~~pe. Trenching to surt AS3000. (Pr,",sional
Quantlt m ,~ 38.30 1.430.20

'" erO'>isional~egJ
"""""0'" '"' ""u.,""",, "'''''''. "" ...... 0 .. '" ... " __

including installation of concrete footings and masonry
block plinth walls. retaining walls. poMng and bedding
sand in accordance with Ergoo requirements
(PrO'>isional Quantity).
(a) ~UUkVA or j1~kVA tranS!Ofmer (b40Umm x

"4400mm) , 12800.00 12.800.00

TOTAL OF SECTION 1.00 CARRIED TO SUMMARY:_ n43O.60

CorTYTlOrciol n Coof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

PORT PACIFIC ESTATE
STAGES 3 &4

SUMMARY OF ESTIMATE OF COSTS

NO; SECTION DESCRIPTION AMOUNT

1.00 PRELIMINARIES AND GENERAL ITEMS 104700.00

2.00 EARTHWORKS AND ROADWORKS 1059555.85

;00 STORMWATER DRAINAGE 273200.00

4.00 SEWERAGE RETICULATION 199529.00

5.00 WATER RETICULATION 89511.00

6.00 SEWERAGE PUMP STATION 284500.00

7.00 CONDUITS 72430.60

SUB-TOTAl EXCLUDING GST 208342£.45

10% GST 208342.65

TOTAl INCLUDING GST 2191769.10

(This total must be the same as the sum appearing on
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EXECUTIVE SUMMARY

003-077673022

Golder Associates Pty. Ltd. was engaged by United Pacific Properties Pty Limited through

Bruce & Associates Consulting to conduct an acid sulfate soil investigation for Stage 3, 4 and

5 of the Port Pacific Estate residential subdivision at Lot 2 on RP734080, Craiglie. It is

understood that the proposed Stages 3 to 5 have a total area of approximately 5 hectares.

Current design plans and information provided by the client indicate that the main

disturbance below the existing ground level will be for installation of stormwater drains and

sewer lines/manholes, to a maximum depth of2.5m below the finished design ground surface

levels. Survey plans indicate that current surface levels across the site range between about

2.2m AHD and 4.2m AHD and that the majority of the site will be filled to achieve final

design levels ranging between about 3.0m AHD and 4.4m AHD. The aim of this report was

to evaluate if actual acid sulfate soils (AASS) or potential acid sulfate soils (PASS) will be

encountered during these excavation works.

A summary table on page (ii) provides details of the proposed disturbances and investigation

findings.

The results of the investigation indicate that PASS and AASS materials are present below

0.5m AHD in the north-east portion of Stage 5. However, these materials will not be

disturbed by currently proposed disturbances and therefore specific ASS/PASS management

measures are not required.

Organic acidity has been detected in pockets of light grey mottled silty clays generally

encountered more than Im below the current ground surface. Whilst these materials are not

considered to be AASS as a precautionary measure it is recommended that materials

excavated from greater than Im below the existing ground surface be treated with lime at a

rate of3kg/m3•

Providing that filling activities across this site are conducted using typical engineered

earthworks placement and construction methods (as per AS3798-1996) no displacement of

these PASS materials underlying this site will occur.

Groundwater dewatering may be required at this site. It is recommended that dewatering

below 0.5 AHD be avoided in Stage 5. Where dewatering is conducted the pH of discharges

and water entering the excavations should be monitored at least daily. Buffering may be

required prior to discharge to land and/or surface water bodies.

Golder Associates
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Summary of Proposed Disturbances - Proposed Stages 3-5, Port Pacific Estate Subdivision, Craiglie

003-077673022

Purpose of Form of Lowest Disturbance Maximum ArealLength of No. of No. of No. of Will Recommended
Disturbance Disturbance Elevation of Below Volume of distorbance Test Pits Samples Samples AASS or Management

Disturbance Permanent soil below Analysed for Retained PASS be Strategies
(mAHD) Watertable RLSmAHD Chromium (current disturbed

that may be Suite (current investigation)
disturbed investigation)

It is recommended
that materials

excavated from
greater than 1m

below the existing
ground surface be

treated with lime at
Underground a rate oOkg/m3

To beServices Excavation 0.7 mAHD Possible
Finalised To be Finalised

Monitor pH ofInstallation

19' 37 112 No dewatering
discharges on a

daily basis,
buffering may be
required prior to
discharge to land
and/or surface
water bodies

fill Excavation 5 HaCut and
1.7mAHD No N/A N/Aearthworks and Filling

(Entire Site)

<5 Ha
TOTALS <1500 m' 19' 37 112

(Entire Site)

* Total of twelve test pits conducted during the current investigation and seven test pits conducted during previous investigations.
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Golder Associates Pty. Ltd. was engaged by United Pacific Properties Pty Limited through

Bruce & Associates Consulting to conduct an acid sulfate soil investigation for Stages 3 to 5

of the Port Pacific Estate Residential Subdivision located on Lot 120 on SPI92596, Craiglie.

A site locality plan for the entire subdivision is shown on Figure I, the location of Stages 3 to

5 of the subdivision are shown on Figure 2.

Stages 3 to 5 cover a combined area of about 5 hectares as shown in Figure 2. It is understood

that a residential subdivision consisting 55 allotments is proposed across this site including

eighteen lots proposed for Stage 3, fourteen lots proposed for Stage 4 and twenty-three lots

proposed for Stage 5. Survey plans indicate that current surface levels across the proposed

Stage 3 area generally range between about 3.0m AHD and 4.8m AHD and surface levels

across the proposed Stage 4 and 5 area generally range between about 1.6 AHD and 2.6 AHD.

The majority of the Stage 3 area will be cut to achieve final design levels ranging between

about 3.6m AHD and 4.4m AHD. Filling will be required across the majority of the Stage 4

and 5 areas to achieve final design levels ranging between about 2.8m AHD and 4.0m AHD.

Bruce and Associates Consulting have indicated that the main disturbance below the existing

ground surface will be for installation of stormwater and sewer lines/manholes to maximum

depths of about 2.5m below the final design level.

Golder Associates has previously carried out two acid sulfate soil investigations for the Port

Pacific Estate subdivision, as summarised below:

• A preliminary geotechnical and acid sui fate soil investigation to assist in the

establishment of potential development constraints for Lot 2 on RP734080 [Golder

Associates Report 03673031 (B), dated October 2003], During the preliminary

investigation, 6 test pits (including 5 test pits in the Stage 3-5 area) were excavated to

depths of2.5m across portions of the site containing sugar cane cultivation.

• An acid sulfate soil investigation for Stage I of the Subdivision [Golder Associates

Report 05673022(A), dated M~y 2005]. During the acid suIfate soil investigation for

Stage I, 6 test pits (including 2 test pits immediately next to the Stage 3-5 area) were

excavated to depths of 3.5m across the site.

Information from these previous reports which is of relevance to the current investigation for

Stage 3 to Stage 5 of the subdivision is included in Appendix A.

In addition to the above investigations, an acid suI fate soil investigation of the Stage 2

subdivision area was conducted in conjunction with investigation of tbe Stage 3 to 5

subdivision areas. The results for the Stage 2 area were reported separately [Golder

Associates Report 001-077673022, dated June 2007]. Two investigation locations (TPI05A

and TP 106A) previously reported in the Stage 2 investigation report were located on the

boundary with the Stage 4 subdivision area and are included as part of the current

investigation data for Stages 3 to 5.

Golder Associates
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The aim of this investigation was to evaluate if acid sulfate soils are present within the

probable depths of disturbance across the subject site and to provide management strategies

for Acid Sulfate Soil (ASS) materials, if encountered. Acid Sulfate Soil is a general term

applying to both a soil horizon that contains sulfides (i.e. Potential Acid Sulfate Soil - PASS)

and an acid soil horizon affected by oxidation of sulfides (i.e. Actual Acid Sulfate Soil 

AASS).

2.0 DESKTOP ASSESSMENT

2.1 Site Geology &Soils

The I :250,000 scale Queensland Department of Mines 1963 Geological Map of the Mossman

Region indicates the site is underlain by Quaternary aged alluvial soils.

CSIRO Division of Soils have mapped the soils of the subject area at I :50,000 scale. The

Soils of Mossman-Cape Tribulation Area, North Queensland (1988) indicates that Clifton

soils are present across Stages 3, 4 and 5. Hull and Mangrove soils are present to the north

east of the subject site and may underlie the north eastern most portions of the site. A

description of the soil units are provided below:

Soil Series Abbreviation Main Soil
DescriptionType

Clifton Cl Clay Alluvial fan. Strongly bleached gradational textured
soils on alluvial fans. Very dark grey fme sandy loam
Al, bleached massive sandy clay loam A2, mottled
olive yellow and light grey, massive, light or medium
clay B horizon.

Hull Hu Sand Beach Ridge. Very weakly developed podsol. Pale AI
horizon, weakly developed A2; brown or pale brown
B horizon; coarse sand throughout.

Mangroves Mg Variable No description.

2.2 Surface Conditions

At the time of the field investigation the site was covered with sugar cane regrowth. The

surface of the site was relatively level.

3.0 INVESTIGATION

3.1 Field Investigation

Field work for Stages 3 to 5 was carried out on 7 June 2007, and comprised the following:

• Excavation of twelve test pits (TPI05A, TPI06A and TPI07 to TPlI6) to depths between

3.0m and 3.5m below the current ground surface. A backhoe was used to obtain samples

to the target depth at these locations. The target depths across the site were based on the

expected maximum depth of disturbance plus 1 m.

Golder Associates
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• Soil sampling in all test pits and subsequent field testing on recovered samples was

carried out using methods which conform with the QASSIT Sampling Guideline

requirements (Reference 1).

An environmental scientist from Golder Associates positioned the test pits, logged the

materials encountered, recovered the soil samples, and carried out the field tests. The

investigation locations are shown on Figure 2 (along with Test Pits TPI, TP3, TP4, TP5 and

TP6 from the 2003 investigation, and test pit TPI03 and TPI04 from the 2005 investigation).

Test pit reports for the current investigation are presented in Appendix B.

Field tests (pH, and pH",,) were conducted on soil samples collected at 0.25 m depth

intervals. The pH, tests were conducted on a portion of each recovered sample by mixing

small individual subsamples of soil and deionised water (ratio of 1:5 respectively) and

measuring the pH using a calibrated pH meter. The pH"" tests were also conducted on

recovered samples following the addition of 30 % laboratory grade hydrogen peroxide. A

description of the strength of reaction with peroxide and the pH"" measured using a calibrated

pH meter were recorded for each sample. The field test results (pH" pH"", reaction strength)

and interpreted PASS potential (high, moderate or low) are presented in a tahle in

Appendix B.

Soil samples collected during the investigation were immediately placed in lock seal plastic

bags, labelled and stored on ice in an esky. The samples were then transported to Golder

Associates' Cairns office. At the office, samples were stored in a freezer until samples for

laboratory analyses were selected. Samples not selected for testing will be stored in the

freezer for 3 months.

3.2 Laboratory Analysis

Following a review of the field pH, and pH,,,,, tests and the soil profiles, a total of thirty-seven

soil samples were selected for chromium suite analysis.

Laboratory analyses were conducted by SGS Environmental Services Ply Ltd (SGS).

Laboratory test certificates are presented in Appendix C. The Chromium Suite test results are

summarised in Tahle I.

4.0 DISCUSSION OF RESULTS

4.1 Subsurface Conditions

The soil profile encountered in TPI07, TPI08 and TPI09 (in proposed Stage 3) generally

comprised a surface layer of dark brown, silly sand topsoil to depths of about 0.25m below

the existing ground surface. The topsoil materials at these locations were generally underlain

by pale hued silly clays and silly gravely clays to depth of at least 3.5m, the maximum depth

of investigation at these locations.

Golder Associates
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The soil profile encountered in TPI05A, TPI06A and TPIIO to TPIl6 (in proposed Stage 4

and 5), generally comprised a surface layer of dark brown silty sand topsoil to depths of about

0.25m below the existing ground surface. The topsoils at these locations were generally

underlain by lighter hued sandy clays, clayey sands and silty sands to depths of between

0.75m and 3.5m, underlain by silty clays to depths of at least 3.5m, the maximum depth of

investigation at these locations.

The soil profiles encountered during the current investigation are consistent with the previous

investigation findings.

Soil profile variations across the site are shown on the cross sections in Figures 3 to 5.

4.2 Groundwater

At the time of the current investigation, groundwater was encountered in TPI05A, TP1IO

and TP 113 at a depth of about Im below the current ground surface (levels of about 2.5m

AHD, 1.75m AHD and I.6m AHD, respectively) and in TPI07 and TPI09 at depths of about

3.5m below the current ground surface (levels of about 0.7m AHD and I.3m AHD

respectively). Groundwater was also encountered in TPI12 at a depth of about 3.0m below

current ground surface (level about -I.3m AHD). A groundwater sample could not be

collected due to collapsing sands in the test pit excavations. Groundwater was not

encountered in remaining test pit excavations.

4.3 Field Tests

The field screening tests generally indicated the following:

• A low PASS potential was indicated across the full profile depths in TPI05A, TP 106A,

TPI07, TP109 and TPI13.

• A high PASS potential was indicated in surface materials in the top 0.5m in TPI08,

TPllO, TPIII and TPII2, a low PASS potential was indicated in underlying materials.

• A low PASS potential was indicated in surface materials extending to a depth of about

I.5m below the existing ground surface in TP114. A moderate to high PASS potential

was indicated in underlying materials from depths of I.5m to 3.0m (RL 0.6m AHD to RL

-0.9mAHD).

• A moderate to high PASS potential was indicated in surface materials in the top 0.25m in

TPI15 and TPI16 and a high PASS potential was also indicated at depths between I.5m

and 2.0m (0.7m AHD to 0.25m AHD) in TPI16 and at depths between 2.5m and 3.0m

(O.lm AHD to -OAmAHD) in TPI15.

Interpreted PASS field test results for the soil profiles are shown on the cross sections in

Figures 3 to 5.

Golder Associates
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4.4 Laboratory Chromium Suite Test Results

The Chromium Suite tests indicated the following:

• Existing acidity exceeding the QASSIT Action Criteria of 0.03%S was encountered in

TPI05A (below Im AHD), TPl14 (below O.5m AHD) and TPI07 (between 3.45m and

2.95m AHD) during the current investigation. However, no retained acidity or potential

acidity (in the form of sulfur) was detected. In addition these samples are generally

located in a stiff layer of alluvium, where PASS materials would not be expected to occur.

There was no evidence of past disturbances in these materials that may indicate that these

materials are a filled or man made layer. On the basis of the above, the indicated existing

acidity at these locations is considered to be due to organic acidity and does not represent

AASS. However, given the location ofTPII4withrespecttodetectedPASS in TPl15

and TP116, materials below 0.5m AHD at TPl14 have been assumed to be AASS.

• Grey clayey sands and clays encountered in TPl15 and TPl16 at levels below about 0.5m

AHD across the north eastern portion of the site in the Stage 5 area are PASS with a

moderate acid generating capacity. Laboratory tests indicate that the soils in the location

of TP1l6 have sufficient acid neutralising capacity to produce a calculated net acidity

below the Action Criteria. This suggests that the majority of these soils would be "self

neutralising" (ie. additional neutralising treatment would not be required). The grey

clayey sands encountered in TP 115 however, did not show any "self neutralising"

capacity and would require lime treatment with about 40kg of lime per cubic metre to

neutralise their existing acidity.

Net Acidity results are also shown on the cross-section in Figures 3 to 5.

4.5 Summary of Investigation Findings

The results of the investigation indicate that PASS and AASS materials are present below

0.5m AHD in the north-east portion of Stage 5. However, these materials will not be disturbed

by currently proposed disturbances and therefore specific ASS/PASS management measures

are not required.

Organic acidity has been detected in pockets of light grey mottled silty clays generally

encountered more than 1m below the current ground surface. Whilst these materials are not

considered to be AASS as a precautionary measure it is recommended that materials

excavated from greater than 1m below the existing ground surface be treated with lime at a

rate of3kg/m3

Providing that filling activities across this site are conducted using typical engineered

earthworks placement and construction methods (as per AS3798-1996) no displacement of

these PASS materials underlying this site will occur.

A summary of the above findings is tabulated below.

Golder Associates
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Purpose of Lowest Top Surface Wiu ASS or Will Recommended
Disturbance Elevation of of PASS or PASS be Groundwater be PASS or ASS

Disturbance ASS Layer disturbed Extracted Management
(mAHDl Strateeles

Service O.75mAHD O.5mAHD No Possible
As precautionaryinstallations

measure, treat
excavated soils from

greater than Im
below the current

ground surface with
lime at a rale of

3kg/m3.

Limit dewatering
drawdowns above

O.5mAHD and
monilor pH of

dewatering
discharges on a daily

basis.

Cut and Fill J.7mAHD O.5mAHD No No N/A
Earthworks

5.0 MANAGEMENT STRATEGIES

5.1 Organic Acidity

As a precautionary measure to address the eXlstmg organic acidity detected during the

investigation, we recommend that materials excavated from more than Im below the current

ground surface (during the installation of services) be treated with fine ground agricultural

lime at a rate of 3kg/m3• This treatment can occur by mixing lime with the stockpiled soils

adjacent to the service trenches.

5.2 Dewatering

It is recommended that if possible, dewatering below O.5m AHD be avoided in Stage 5. If

dewatering cannot be avoided then management of dewatering activities for service

excavations will need to be considered, due to the presence of PASS soils underlying this

stage. Construction and/or dewatering activities that drawdown water levels in Stage 5 below

about O.5m AHD may result in exposure of PASS materials. The surface of exposed PASS

materials and an insitu wedge behind this surface within such a drawdown zone could at least

partially oxidize and generate acid when the water level returns to its original level.

Management strategies for dewatering should include limiting the external extent and period

of drawdown. Where drawdowns below O.5m AHD cannot be avoided in Stage 5 then

containment systems such as sheetpiling or the use of recharge systems should be considered

to limit drawdown outside the excavations.

The pH of all dewatering discharges and seepage into excavations should also be monitored at

least on a daily basis.

Golder Associates
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Where pH of less than 5 is detected, the water shall be treated in a holding pond or tank prior

to discharging to land. If discharging to water bodies is proposed then additional monitoring

parameters and possible treatment will be required.

6.0 IMPORTANT INFORMATION

This report has been prepared in accordance with the agreement between United Pacific

Properties Pty Limited and Golder Associates Pty Lld (Golder Associates). The services

performed by Golder Associates have been conducted in a manner consistent with the level of

quality and skill generally exercised by members of its profession and consulting practice. No

warranty or guarantee of site conditions is intended.

This report is solely for the use of United Pacific Properties Pty Limited, Bruce & Associates

Consulting and relevant government assessment agencies and any reliance of this report by

third parties shall be at such party's sole risk and may not contain sufficient information for

purposes of other parties or for other uses. This report shall only be presented in full and may

not be used to support any other objective than those set out in the report, except where

written approval with comments are provided by Golder Associates.

The information in this report is considered to be accurate at the date of issue in accordance to

the current conditions of the site. Subsurface conditions can vary across a particular site

which cannot be explicitly defmed by investigation. Therefore, it is unlikely that the results

and estimations expressed in this report will represent the extremes of conditions within tbe

site.

Attached as Appendix D is a document "Important Information About Your Geo-Environmental

Report" which should be read in conjunction with this report. We would be pleased to answer

any questions about this important information.

GOLDE ASSOCIATES PTY LTD

Julian oward
Environmental Scientist

Paul Scells
Principal

JEWJl..MIPKSlrlz
J:lJen\'01IOn673022ICORRESPONDENCE_OtrrlOOl-077673022_Slllgc3-S'OOl-077673022-R-ASS lnval Slage 3,4,S.doc
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I. "QASSIT Guidelines for Sampling and Analysis of Lowland Acid Sulfate Soils

(ASS) in Queensland 1998", October 1998, Revision 4.
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Nole:' EqUIvalent oxidisable sulphur calculal&d as TAAI30.59
Liming rales assume a bulk density of 1.6Vm 3

Fineness Factor::: 1.5
'Existing Acidity is considered 10 be due to a source other than sulfidic acidity

.TAA "M ~II ngAC lit)'
Chromium Acta Nllutnl.lis ng I Nllt Ac:a~t>:.%~ Llming Rate ror Existing

L1mlng Rate for Net AcidityOepth Range Material TAA %, Capacity %CaC03 (Sa(i'Exlstlng 11 This AcidityTut LO"i1t1on pHKCI Converted (If pH less Reduceabr. Is This ASS (NeutI'1lIlU. both AASS & PASS{m-BGll Description (kg HzSO,Jtonnel (.T~~~.~.7l5 x {If pH more then Acidity_ PASS (N.utr'lJ.k8:'m~SS only)10%5· than 4.5) Sulfur (SCR) %S ,., ANClFF (kglm3)
TP10SA O.SO 1.00 Clayey SAND 6.3 <a. < 0.016 0.000 " 0.005 '" 0.005 No No NA NATP10SA 1.25 1.75 Clayey SAND 6.0 '" 0.5 '" 0.016 0000 '" 0.005 " 0.005 No No NA NATP1D5A 2.00 2.50 SDtyCLAY 4.' 1.3 0.042 0.042 " 0.005 0.042 No' No NA NATP10SA 2.SO 3.00 Silly CLAY 4.9 1.1 0.036 0.036 " 0.005 0.036 No' No NA NATP106A 1.25 1.75 S'ty Sandy ClAY 5.2 '" 0.5 '" 0.016 0.000 '" 0.005 '" O.OOS No No NA NATPl06A 2.00 2.SO Silt)' sandy CLAY 5.3 0.6 0.020 0.020 '" 0.005 0.020 No No NA NATP106A 3.00 3.SO Slily Sandy CLAY ,., '" 0.5 <0.016 0.000 '" 0.005 '" O.OOlj No No NA NATP107 0.75 1.25 SltlyCLAY 4.9 1.' 0.052 0.052 0.005 0.057 No' No NA NATPl07 1.75 2.25 Silly CLAY ,., ., 0.5 ., 0.016 0.000 ., 0.005 ., 0.005 No No NA NATP107 3.00 3.SO Silly CLAY '.3 ., 0.5 ., 0.016 0.000 ., 0.005 ., 0.005 No No NA NATP108 0.75 1.25 Silly GraVelly CLAY 5.7 ., 0.5 ., 0.016 0.000 " 0.005 " 0.005 No No NA NATP108 1.75 2.25 Silly GllIveny CLAY 5.3 " 0.5 " 0.016 0.000 " 0.005 " 0.005 No No NA NATP110 0.25 0.75 ClayllySAND 6.1 " 0.5 " 0.016 0.000 0.009 0.009 No No NA NATP110 1.75 2.25 SiltyCLAY 5.5 " 0.5 " 0.016 0.000 " 0.005 " 0.005 No No NA NATP110 3.00 3.50 SiltyCLAY '.7 " 0.5 " 0.016 0.000 " 0.005 " 0.005 No No NA NATP111 0.00 0.25 SlltySAND 5.2 0.7 0.023 0.023 0.008 0.029 No No NA NATP111 1.SO 2.00 Silly CLAY '.7 " 0.5 " 0.016 0.000 " 0.005 " 0.005 No No NA NATP111 2.00 2.SO SiltyCLAY 5.' " 0.5 " 0.016 0.000 " 0.005 "0.005 No No NA NATP112 0.00 O.SO SiltySAND '.2 0.7 0.023 0.023 " 0.005 0.023 No No NA NATP112 0.75 1.25 Clayey SAND 5.9 " 0.5 " 0.016 0.000 " 0.005 " 0.005 No No NA NATP112 1.25 1.75 SIItyCLAY 5.6 " 0.5 ., 0.016 0.000 " 0.005 " 0.005 No No NA NATP112 2.25 2.75 Clayey SAND '.9 " 0.5 " 0.016 0.000 " 0.005 ., 0.005 No No NA NATP114 OSO 1.00 Clayey SAND 6.1 " 0.5 " 0.016 0.000 " 0.005 ., 0.005 No No NA NATP114 1.00 1.SO ClayaySANO 6.3 " 0.5 " 0.018 0.000 " 0.005 " 0.005 No No NA NATP114 1.50 1.75 Sandy CLAY '.1 0.6 0.020 0.020 " 0.005 0.020 No No NA NATP114 1.75 2.25 Silly CLAY 50 1.3 0.042 0.042 " 0.005 0.042 YES No 32 NATP114 2.SO 3.00 Silly CLAY 4.9 1.2 0.039 0.039 " 0.005 0.039 YES No 3.0 NATP115 0.50 0.75 SiltySAND 6.. " 0.5 " 0.016 0.000 " 0.005 " 0.005 No No NA NATP115 1.00 1.SO Silty Clayey SAND '.3 " 0.5 " 0.016 0.000 " 0.005 ., 0.005 No No NA NATP115 1.SO 2.00 Silly Clayey SAND 6.' " 0.5 " 0.016 0.000 " 0.005 ., 0.005 No No NA NATP115 2.00 2.SO Silly Clayey SAND 6.4 " 0.5 '" 0.016 0.000 '" 0.005 '" 0.005 No No NA NATP115 m 3.00 Silly Clayey SAND 5.9 " 0.5 '" 0.016 0.000 0.520 0.520 No YES NA 39.3TP116 0.25 0.75 Silly SAND 6.1 " 0.5 " 0.016 0.000 ., 0.005 ., 0.005 No No NA NATP116 1.00 1.50 Silty Clayey SAND '.9 " 0.5 " 0.016 0.000 ., 0.005 '" 0.005 No No NA NATP116 1.SO 1.75 Silty Clayey SAND 7.' <O~ " 0.016 0.000 0.026 0.026 No No NA NATP116 1.75 2.00 CLAY T.2 '" 0.5 " 0.016 0.000 0.046 0.61 -0.127 No YES
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<f;~a·"GoI....,- < :Iller
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REPORT OF TEST PIT: TP101

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Trim Glow Ply Lld
PASS Investigation
Lot 2, Craiglle
05673022

CODRDS: 336928 m E 8170454 m N AMG66
SURFACE RL: 3.90 m DATUM: AHD
PIT DEPTH: 3.50 m
BUCKET TYPE: 450mm

SHEET: 1 OF 1
MACHINE: Backhoe
CONTRACTOR: D & T Backhoe
LOGGED: MW DATE: 2614/05
CHECKED: PKS DATE: 1616105

excavation Sampling Aekl Material DescriptJon

a~
0 ~~ SAMPlE OR
0 >~ ~ 0 FIB.DTEST
'" (j~

w
Iii ~

DEPTHxw i! w·
:> w~ 05 RL

0.0 3.90 DSO.()()-{).25m

0
:8w

~

"~ '" ~
0 ~ w

" ~" u
w .oS w
~ "
"'- Cl
-

SOIL f ROCK MATERIAl DESCRIPTION

SiltyOAY
Medium plasticity, braM'l, \Wh some grass roots

STRUCTURE AND
ADDITIONAl

OBSERVATIONS

-

1-

~---------------------Carl< <><ange bIO'Ml

TEST PIT DlSCONTINUED@3.50 m

...,"" CH SandyaAY
~. tigh plasticity, yef1a.N brown, with some orange, fine
:-~ sand. wllh some medIum gravel

~-
.:,..:,
~

.,:,.:

-'0"'"

~
:;=-
~..:
'-'-
~~

. -:-r-.

Cl Sandy aAY
Medium plasticity, orange broY.n, with some grey, fine to
medium sand

'"";'T'"';

:.::'"
.~

.'7Y""":

:.::'"

:-:-:..:

.. ' . se Clayey SAND
:. :.~ MedlLm grained, red brown, v.;th some grey orange

.:::'"

:-:.:.:

'C':-:-
.--;7"

:. :.:.:

2.5 250
'.40 OS 2.50-2.75 m

OS 2.75-3.00 m

3.0- DS 3.00-3.25 m

OS 3.25-3.50 m

3.50
0.40

4.0-

_~ --'..J L..J ..J_

This report of test pit must be read in ~lAlCtion with accompanying notes and abbrevIations. h has been prepared for
environmental purposes only, vithout attempt to consider geotechnlcal properties or the geotechnical significance of the materials

encountered. As such it should not be relied upon for geotechnical purposes. GAP 91NT FN. F01e
RL2

4.5-

I 0.25
OS 0.25-0.50 m3.65

0.5- OS a.5O.{).75 m

OS 0.75-1.00 m

1.0 1.00
2.90 OS 1.00-1.25 m

~ OS 1.25-1.50 m

I• 1.5 1.Ii•w
2.40 OS 1.50-1.75 m

~

!i
'" L ~m OS 1.75-2.00 m

13
2.0- DS 2.00-2.25 m

-ii} OS 2.25-2.50 m



<i!Golder REPORT OF TEST PIT: TP102
~(\tes

SHEET: 1 OF 1
CLIENT: Trim Glow Ply Lld COORDS: 336911 mE 6170568 m N AMG66 MACHINE: Backhoe
PROJECT: PASS Invesllgatlon SURFACE RL: 3.90 m DATUM: AHD CONTRACTOR: D & T Backhoe
LOCATION: Lo12. Craiglle PIT DEPTH: 3.50 m LOGGED: MW DATE: 2614105
JOB NO: 05673022 BUCKET TYPE: 450mm CHECKED: PKS DATE: 1615105

Excavation _Ing Aeld Material Description

zw Q
g ~2 0 w w STRUCTURE AND

~~ SAMPLEDR ~ Q ~ w

~
>~ ~ 0 AB.OTEST ~ '" ~ SOil I ROCK MATERIAL DESCRIPTION

~ tH: ADOIT1ONAL

g~
I" ~8

0 W0 OBSERVATIONS0 0

1l~~ ~g DEPTH w 0 ~'" RL ~ ,,~ "0.0 3." OS 0.0IJ..0.25 m
~ Cl SJItyClAY

1;;-
MediLm plasticity, dark tlr'tPMl, wtth some grass roots

~M5 OS 0.25-0.50 m CH sandy ClAY

~
Hgh plasticity, Of'3nge brown, 'Nith some grey, meciLm

~""'"0.5-
OS 0.50-0.75 m ..;- -

:0
f-OS 0.75-1.00 m .:-.'

"'~1.0- DS 1.QO-1..25 m 0
1-

-;-
L ~ OS1.~1.50m ~..:.•• ~

'"~
1.5- t::::w

a OS 1.50-1.75 m h":'
z -

'" I 1-;-'-;'
= ! OS 1.75-2.00 m ~~

" ~

2.0 zoo 7'-:-
1." OS 2.00-2.25 m . Cl 5andyaAY

7"7
MedIlm p/asticIty. grey. ""'" some....,..,. """""
medkm ""'"

OS 2.25--2.50 m ..;-
l f- 2.5- ~ -;; OS2~2.75m .:~

! .,-'-

I OS 2.75-3.00 m 1;'-;-
~
Q

§ 0
M 3.0- OS 3.Q0-3.25 m ~..:.

~ ~

0 ~~

~
~

0$ 3.25-3.50 m -'-A-§ ,.. 1-;-'-;'

~
0.010 TEST AT CMSCONTINUEO@ 3.50 m

I
i
• 4.0-
~

~
~

4.5-

f--- - ...."'- - -------_.- --- --------------------------------------
ThIs report of test pit must be read In conjunction with accompanying notes and abbreviations. It has been prepared for

environmental purposes only, without attempt to consider geotecIvlical properties or the geotectrical significance of the materials
GAP glNT FN. FOleencou"Itered. As such It should not be relied upon for geotechnical p..rposes.

Rl2



<lGolder REPORT OF TEST PIT: TP103
i\ssociates

SHEET: 1 OF 1
CLIENT: Trim Glow Ply Ltd COORDS: 336952 m E 8170579 m N AMG66 MACHINE: Backhoe
PROJECT: PASS Investigation SURFACE RL: 3.70 m DATUM: AHD CONTRACTOR: D & T Backhoe
LOCATION: Lot 2, Craiglie PIT DEPTH: 3.50 m LOGGED: '-foN DATE: 2614105
JOB NO: 05673022 BUCKET TYPE: 450mm CHECKED: PKS DATE: 1615105

Excavatlon _'09 Field-. Descrlptlon

~w " Z
1;

w w z SlRUCTURE AH)-'l SAMPlE OR '" '" '"
w

" ~~
w

~ SOIL I ROCK MATERIAl. DESCRIPTION ~~ AOOITIONAL" '" ~; AB..DTEST > '" i'
'" g~ I" " ~

" OBSERVATIONS~ w~ " ~" " ~~w
~

DEPTH w 0 ":< ".§. RI. '" ,,9 " :<
0.0 3.70 OS 0.00-0.25 m 1"- Cl Silly Cl.AY

Medium pIasticlty, dark broMl, 'Mth some grass roots ~
Ix- "

~3.45 OS 0.25-0.50 m . CH Sandy Cl.AY

~
High plas1Jcity, pale brown ;;

:<
0.5 0.'" -:- -3.20 OS O.5O-<l.75 m Darlc~~Y.fli1iOOigrey - - - - - --

:::-
OS 0.75-1.00 m ':0'

'-.-'- :<

1.0- DS 1.00-1.25 m -;'-;-
-

'" ~
~

m L ~ 2.45 OS 1.25-1.50 m r.~ Cl SandyCl.AY

j ~ Medium plasticity, orange btoYon. v-tth some grey, fine to1:'-; medium sand
1.S- e-:-~

OS 1.50-1.75 m

I ~...:.
~

S
OS 1.75-2.00 m .:~

"0-';
2.0- OS 2.QO.2.25 m -;'-;'

1-

~
OS 2.25-2.50 m ~

:::: ~
l 2.5- 1-
~

OS 2.50-2.75 m f',-'--
~

1;'-;-

OS 2.75-3.00 m G
~ F~

3.0-• ....- OS 3.00-3.25 m ,..=-
~

~

2
.:......:.

~ OS 3.25-3.50 m To'
"
~ ,'" -'-0-'-
~ 0.20 TEST PIT DISCONTINUED @3.50m

I
~
w 4.0-
~

~
~
0

4.5-

,

--- -4,&-
_________ •_________________________ L... __

-------------
This report of test pit must be read In ~LnCtIon wtth accompanytng notes and abbreviations. It has been prepared for

envirormemal purposes only. without attempt to consider geoteclYllcal properties or the geotechrical significance of the materials
GAPgINTFN. F01eencot.nl:ered. As such it should not be relied upon for geotectnicat pl.I'pOSeS.

R12



<I>-J. ' . Golder
'Associates

REPORT OF TEST PIT: TP104

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Trim Glow Ply Lld
PASS Investigation
Lot 2. Craiglia
05673022

COORDS: 337023 mE 6170631 m N AMG66
SURFACE RL: 3.40 m DATUM: AHD
PIT DEPTH: 3.50 m
BUCKET TYPE: 45Qmm

SHEET: 1 OF 1
MACHINE: Backhoe
CONTRACTOR: D & T Backhoe
LOGGED: MW DATE: 2614/05
CHECKED: PKS DATE: 1615/05

Excavation Sampling FI~d Materiaf Description

SAMPLE OR
FlEtDTEST

OEPTH
RI.

SOIL / ROCK MATERIAL DESCRIPTION
STRUCTURE AND

ADOITIONAL
OBSERVATIONS

_L l L --'_

This report of test pit must be read In OOl'"4unctlon v.fth accompanying notes and abbreviations. It has been prepared for
environmental purposes only, without attempt to consider geotectrical properties or the geotectncal s1gnJflcance of the materials

encolKltered. As such It should not be relied upon forgeotechnlcal purposes. GAP glNT FN. F01e
Rl2

1-

1-

1-

1-

I -

I-

TEST PIT DlSCONTlNUED@ 3.50 m

""---------------------1-Red broM'l. >Mth some grey and orange I:Ir'c1Ml

~~ Cl SsndyCLAY'.-0, Medium plasticity, orange brown, with some grey. fine to
~---' medium sand

e.;-
.:.-:..
~

...:,c
~,-'-

fi<'" Cl Silly CLAY
- Medium plasticity, dark broNn
7-

I,:~
-'-r";
1,.:-,

~-'-

~
~-
-'-r':
~

J.:..,.

os 0.50-0.75 m

DSO.75-1.00m

os 2.00-2.25 m

os 2.25-2.50 m

os 2.50-2.75 m

os 2.75-3.00 m

os 3,00-3.25 m

os 3.25-3.50 m

3.40 OS 0.00-0.25 m

1.00
2.40 OS 1.00-1.25 m F.:.i

~

OS 1.2,;.1.50 m ~.:
~

~~

OS 1.50-1.75 m 1'-,-'-

~
OS 1.7".2.00 m ~

i::::::'.

I 0.25
3.15 OS 0.25-0.50 m

0.5-

0.0

1.0

2.5-

3.0-

4.0-

4.5-

~

i
1.5-w

a
z
$

I L Im

0

2.0-

"~
11-+--+--1-"""-l-~~·~~W-----

•
I
~
~

I
~
;\

~
~-- -
~



<lGolder REPORT OF TEST PIT: TP105
1\.ssod.ates

SHEET: 1 OF 1
CLIENT: Trim Glow Ply Ltd COORDS: 336895 m E 8170893 m N AMG66 MACHINE: Backhoe
PROJECT: PASS Investigation SURFACE RL: 2.80 m DATUM: AHD CONTRACTOR: D & T Backhoe
LOCATION: lot 2, Craiglie PIT DEPTH: 3.50 m LOGGED: ~ DATE: 2614/05
JOB NO: 05673022 8UCKET TYPE: 450mm CHECKED: PKS DATE: 1615/05

excavation 8ampling Field Material Description

51) c
:8

~w w z STRUCTURE ANDc ~~ SAMPLE OR '" u [ '"
w

0 >~ ~ ",,, Flan TEST ~ 'i' SOIL I ROCK MATERIAL DESCRIPTION
~ ~H: AOOITIONAL

'" ~ii5
w ~~ ~o

0
0~ OBSERVATIONStu ~ ~. DEPTH 0 u a §~~~ 3' ~.§. w 09 0

" RI. '" => "0.0
2." os 0.00-0.25 m ~':. • SM SiltySAND

Rne grained, brO'M1, with some grass roots, tree roots
~':..

OS 0.25-0.50 m c
~.:.:.

0.5 0.50 ...
2.30 OS 0.50-0.75 m . Cl Sandy ClAY

';--:'
MedIum plasticity, yellow'~. fine sand, 'o'Mh some tree
roots

-;- "DS 0.75-1.00 m '"
:..~

1.0 1.00 ~

~-------------------- - 1-1." OS 1.00-1.25 m .,:~ Red brclY.n and grey

'0-'-
L

j OS 1.25-1.50 m 1;'-;,

1.50 ~
1.5 t--:- --Red~~a~ofange----------

£ 1.30 OS 1.50-1.75 m

'" J
~

w OS 1.75-2.00 m 1'0":"-
2.00

';-'7
2.0 ~--------------------0.80 OS 2.00-2.25 m ,,~ Grey and orange brO'M1

~

:"-:'
"OS 2.25-2.50 m ::::

l - 2.5-
;..c

1-0 OS 2.so..2.75 m" ......
~ -
I

i'-.~

OS 2.75-3.00 m ~
I; -;-• M 3.0- OS 3.Q0..3.25 m 1-- =§
< .,:~

~
OS 3.25-3.50 m '0-'-

~ 3.50
::;::.,

-0.70 TEST PIT DlSCONTINUED@3.50 m~

"~
i
w 4.0-•f
0)
iI
~

~,
g

4.5-
~•
~
;j

~
~ --- --&,&- - ------ .- -- -- -------------------- '--- ---------------
~ This report of test pit must be read In COflLnctlon...,;th accompanying notes and abbrevlations. It haS been prepared for

environmental purposes orl:y, ...,;thout attempt to consider geotecMIcaJ properties or the geoteemical signIficance of the materials
encountered. As Slx:h nshould not be refied upon for geotechnical purposes. GAP glNT FN. F01e

Rl2



<MGo1der REPORT OF TEST PIT: TP106
~dates

SHEET: 1 OF 1
CLIENT: Trim Glow Ply Ltd COORDS: 336924 m E 8170756 m N AMG66 MACHINE: 8ackhoe
PROJECT: PASS Investigation SURFACE RL: 3.80 m DATUM: AHD CONTRACTOR: D & T Backhoe
LOCATION: Lot 2, Craiglie PIT DEPTH: 3.50 m LOGGED: /oNN DATE: 2614105
JOB NO: 05673022 BUCKET TYPE: 450mm CHECKED: PKS DATE: 1615105

Excavation Sampling Field MaIer1al DescrIption

~w il ~

I
~ STRUCTURE AND~~ SAMPLE OR a: 0
~Ec

<~ ~
[ SOIL I ROCK MATERIAL DESCRIPTION ADOlTIONAl.c a: z" Fl8.DTEST x

~ ~~ w
t~ ~"

0

~~
OBSERVATIONS... 0 0

~~ ~ ~l
0EP7>I w ,,9 0

" Rl a: " "
0.0

~.. OS 0.00-0.25 m t"- Cl SJItyClAY

fx-
Medium plasticity, broMt. with some grass roots

~
~3.55 OS 0..25-0.50 m r.~ a Sandy ClAY

~
MecfiLm p/astidty. orange brown. fine 10 medll1l sand

a",0.5 3.30 OS O.5G-O.75 m ~- ~~ieYafij;ee.~--- -----

~
DSO.75-1.00m I<'~

~..:, "
1.0-

DS 1.QO.1.25 m 1;--;, -
~

I
--;-

OS 1.25-1.50 m ~-:-
8 :::::~ 1.5- ~ -• OS 1.50-1.75 m -'0":"z -t ~

.,.'-;'
Z l ::::: ~-------------------m ~05 OS 1.75-2.00 m Trace dark brO'Ml patches•

G
~

2.0- DS 2.00-2.25 m ~
1-"-
~

f--',
OS2~2.50m

'"'"""
l ~'"

1'-•...,
~------------------- ~g

2.5 1.30 OS 2.50-2.75 m ~

1;'-;" Grey ard oralV! I:roMl

§ -:-
~

OS 2.75-3.00 m :0
~

3.0-
.,:-.'

-~ os 3.()()...3.25 m

~
-'-...:.,
-;'-;-

~ OS 3.25-3.50 m ~

1-;-

I 3.'" ~-:.
0.30 TEST PIT lXSCQNTINUEO@3.50m

I
~ 4.0- -

~
~

i 4.5- 1-
I

~
;;

~
~ 1-- - - -50&- -------- --- ----------------------- --------------,-
~ ThIs report of test pit must be read In conjLnCtlon.,.,;t!l aceompanylng notes and abbreviations. I! has been prepared for

envirormental purposes only, wfthout attempt to consider geotechnlcal properties or the geoteetrical significance of the materials
encountered. As such It sI'loUd not be relied upon for geotecMical puposes. GAP glNT FN. F01e

RJ.2



Depth IUngt! (m . Materinl sTAA
S"/lS (lfpH ExlsHnc Acidity CJoS Ch.romlum

Llming Rate for Net AcidIty
Test LAention pH.,.. TAA Converted 10 Reduce_ble Sulfur Net Acidity -/_S Is This ASS hThls PASSDeL) DescrIption -/.S· less thlln 4.5) (sTAA +O.7S x S~ .....,)

(S..) %S (kolm3)

TPIOI 3,25 3.50 Clayey S3nd 5.0 < 0.5 < 0.016 0.000 < 0.005 <0.005 No No NA
TPI02 1.00 1.50 Sandy Clay 5,2 0.5 < 0.016 0.000 < 0.005 < 0,005 No No NA
TriOS 0,00 0.50 Silly S:lnd 5,2 0,7 0,023 0.023 < 0.005 0.028 No No NA
TPI05 0,50 LOO SDrdy Clay 4,8 1.2 0.039 0,039 < 0.005 0.044 No' No NA
TPIOS 1.00 1.50 Sandy Clay 5,1 0,9 0.029 0-029 < 0-005 0,034 No No NA
TriOS 1.75 2,00 Sandy Clny 4,9 0,6 0,020 0,020 < 0,005 0,025 No No NA
TPIOS 2.25 2.50 SlUldy Clay 5,0 0,5 0,016 0-016 < 0,005 0,021 No No NA
TriOS 2.50 3,00 Sandy Oay 5.8 < 0.5 < 0,016 0,000 < 0.005 <0.005 No No NA
TrIOS 3,00 3,50 Sandy Cia)' 5.9 < 0.5 < 0.016 0.000 < 0.005 <0.005 No No NA
TPI06 0,50 1.00 S.,ndy CID.,. 4,5 2 0,065 0,065 < 0,005 0,070 No' No NA

I'IOIC:· Equiv~ledl 01lid'"lJ:Iblc'1I1phllr t.3lcullletl u TAMO.S!)
Lillling nlCS UlIllme 0 bulk deMil}' of t.6l/m j

I E.,~jng Acidility Is conlidefcd 10 be clIK to OIIMIn:CS otllcr ,1wI slIlfllr acidity

(jJGolder
= Associates

"'pu1 aY. MW
D.t.. VOII1OO1
e:-k""ly. PI($
o.t.: 1108I2OCI7

TABLE 1
SUMMARY OF ACID SULFATE TEST RESULTS
Trim Glow P/L
Acid Sulfate Investigation
Lol2, Cr.siglie

J;Ut1W041Oo4613OSC1P.t.1S_T.... ,ohIL." ,Il..~1lI ob
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X
X
X
X,
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X,
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X,
X
X
X
X
X
X
X
X

x

x
X

P'ASS Paln>llal

rntliol\,
l'/i1
1'Iil
Nil
Nit

"'1<,

",",
Nil

Sri 111
Sli I

Sli I
51" I
SO, •
SJi

'".........
SI" hI
51' hi

1; hi
,;

M
Sli

M
M

"M

",
li I

S'

"SI' hi

'G>
M_

SI' I
SI, hi
Sf bl
Sli

'"
Sli
SIi 11<

'"5' hi

I"
SI, hi
Sli h
SIi hi

'"SI" hI
SI" I
SI" hI

'I"
SIi •

'I"

"I"

"Sli
SO,
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SI' I
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SI"
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Sli
SliM_.
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•
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SI' hlM_.
Sli
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•
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'.1
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•
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03
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l.l
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3.'
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1.1

•
1.1
'.3.,.,
'.l
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"•

•
H
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1.
'.1
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'.1
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'.i

••..
••••••...
••••.,
'.1
•••'.1
'.1,.,
'.1..,
'.l,.•
U

'.3•.,..,
61

•••
'.1
S.•
'.0..
••.,,.••.,.,..,

".0,.•
'.0
'.l•.,.,
•••
'.0

••••••....

,.
S3ndvCI
S,, c

a..
CIN
C

-I Sw, ....,,,

Soil Tnt
S~ Sil Cloy
Sl Sil Cb

sn Cll"
Si Cb
Si Cl.>.
:si Cb
S- Cl.>.
, Cb
SihCb
, Cl>

illY I

C'~

C'
Cl
C'
CJ~

Cl S..d
cr;r.rC"S-..!
Cia Sand
.....C...

Cl ~Sand

Ci

""Cia Sane!

50

S b.... ,
S C
SillY,
'""""

.... a..
c'
C'

C

C'
, Cb
S,,
, a..

,,
SandvClzv
S Cl

s~ •
C

SmvCIC,.
Ci.

,
....

•
C'"
Ci~

'""""C
'""""~, CIN

Ci

Cl
S. C

", .

0.5 7
0.7S.1
1.0-1.25
1.1S-1.5
1.5-1.75
1.75-1.0
2..0-2.25
1.25-2..5
2.5-1.75
2.75·1.0
3,0.).15
3.25-).J
0.0-0.25
0.25-0.5
0.5-0.15
0.15-1.0
.0..1.25

1.25"·1.5
1.5-1.15
1.15·2.0
1.0-2.25

, ,,
U
3.25.].J
0.~.25

0.25-0.5
o -0.75., .
I D.'
U5·1.
1.5-1.75
1.'15-2.0
2.0-2.25

" ,
2.5.2.7
1.75.) 0
3.0·J.25
3.2.5-3.5
0.0.0.15
O.ZS.O.S
0.54.75
0.75-1.0
I.G-U5
1.25·1.5
U.1.15
1.75-2.0
2.0-2.2
1.25.1.5
2.5.2.7
27 _ .

.0·
J.2)·305

D""lh(m)
0.0.0.25
0.25-0.6
0.6-0.1:5
0.15-1.0
1.0.1.15
1.2S-1.5
1.5-1.15
1.75-2.
2.0-2,25
2.25

0.~.25

0.15-0.5
0.J-o,15
O. 5·1.0
1.0.1.25
1.25.1.$
1.5-1.15
1.15_20
2:.0.2
U.
2.5-2.75
2.75-l.0
30.:1.1
3.lJ.l.J
D.G-C.1S
0.2$-0.5
0.5.(1.75
0.'
LD-12
US.]
l.S-1.15
1.75-2.0
2.0-2.25
1 2.5
2,5-1.75
2.1 • 0
1_0·).2:5
1.25'1.5
0.~.25

===""..,, ,, ,, ,, ,, ,
1~"05,.....,,.....,,.....,
1&lG4l05, ,, ,, ,, ,
~
~
16r'lW05

"""",.....,
1~105, ,, ,, ,
""..,,.....,

,
L!t...m,
1~105

2&04105,.....,
,
"""'"2611M/OS
2611M105

,..."",,,,,....,

D~lt

1$109/03
1&'09103

"'''''''',....,
1rJD9103
IlI09fOl,....,
11/OlI,II)}
1I/0Il/0}
11109/03,,

,, ,, ,
, s
261l).U05,.....,
261tlo1105,....,,.....,
"".0'
1~~S,....,
"'0'''''26/004/05,.....,,.....,,.....,,....,
""".,"'H'"

TUII'lI

TPIII
TPIl2
TPII)
TPlf~

TPII5
TPlf6

""n

"""ni.
TrI/IO

lorfl
10112,,,

TPI If~,
TPIOI/Et
TPIOln
Tl'IOllI
Tl'IOJf9
TPIOlflO
Tl'IOI/l1
T?101/12
Tl"IOlfll
nIDI/I"
l7IDYI
Tl'102f2
TPI02l1
TPI02J~

TP 1l2J5
TPI02l6
TPID2n
Tl'10211

Tl'IDW5
Tl'106f6n,,,,,
TfI'"TPIQ6.'9
TPIDlJIO
T1' 106111
TP'1Cl'/11
TJ>10lJ1
1"06114

~,
~'TP103l1]

TPIOJlI~,

TPI VIO
TPI02l11
TP102l12
Tl'I02Ill
TPIOl/l4,
TPI01l:2
TrIO
TPJOJI..
TPJOYS
Tl']D!llt

TPIOlf1

l'PI(I.I/6
Tr

'''''""Tl"IOOIO
7J>1 1I
TJ'10<l!12
TPI04JIl
TPI04J14
Tl'IOSlI
TI'IOS12,
TPIO ~

TJ'IOSl5

~TPIOSlIO
TPIOS/II
TP105/11
TI'IOS!l3
TPIOS.'l~

no."
n'''''TPJ06Il

1'Iole. pH IIlClcr ~ib"'lcdJ'"Orlll 'IlSC.

Pcro~ide pll:.c.51 Dl ...·;xrrp)l: ).71

pH FIELD l'ES1'S
Trim G!l,w PIL
Arid$ulrl\e '",·.::aiplio"
Loll. Cnis,lk

'......, ....
0-,. ''''7>0'........., "'s
..... '<I','"



REPORT OF TEST PIT: TP1

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Property & Resource Planning
Preliminary Investigation
Craiglie
03673031

COORDS: 336852 m E 8170425 m N
SURFACE RL: m DATUM:
PIT DEPTH: 2.50 m
BUCKET TYPE:

AMG84
SHEET: 1 OF 1
MACHINE: Backhoe

CONTRACTOR: Ross Andreassen

LOGGED: RPR DATE: 18/9/03
CHECKED: PKS DATE: 2110103

Excavation Sampling Field Material Description

1-
_L ~ _

This report of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnlcal significance of the materials

encotr'llered. As such it should not be feUed upon for geotechnical purposes. GAP glNT FN. F01e
Rl2

1-

STRUCTURE AND
ADDmoNAl.

OBSERVATIONS

>
w '.i
~ w

~

" 0
~ u;0
(5 z

0• U

0

f-

TEST PIT DISCONTINUED @2.50 m

SOIL I ROCK MATERIAl DESCRIPTION

Sandy Sit)' ClAY
Me<flUm plasticity, pale grey brown

SIlly ClAY
Medium plasticity, orange-brown mottled pale grey-brown,
lrnce sand

~--------------------Trace of dark grey

1""- Cl
~

~: ...
I~

k=
~
1;--"
~.."
~

f.x7.
,.;,
,- a
-
x-
-~
x-
--'
..-
f--~

p~

1'<--r.--
r,;-
f----'-f--~
h
1><--
!>o-

x-
--
x-
---'
..-
f--~

p~

1'<--r.--
r,;-
f----'-f--~
"

OS 1.25-1.5Om

DSO.()()'().25m

SAMPlE OR
FIELD TEST

OS 0.25-0.60m

OS 2.DO-2.2Om

pp =400 kPa
OS 1.00-1.25m

pp =200-300 kPa
OS 1.SO-1.75m

os O.75-1.00m

os 2.25-2.50m

os 1.75-2.00m

200

pp= >600 kPa

I 0.60
OS O.60-0.75m

1.0-

1.5-

0.5-

2.0

zw

0 ~~
~:0 ~~

~

I

~IU U0 ~.
DEPTHxw i'J!" W~ RC

0.0



REPORT OF TEST PIT: TP2

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Property & Resource Planning

Preliminary Investigation

Craiglie

03673031

COORDS: 336868 m E 8170769 m N
SURFACE RL: m DATUM:

PIT DEPTH: 2.50 m
BUCKET 1YPE:

AMG84

SHEET: 1 OF 1

MACHINE: Backhoe
CONTRACTOR: Ross Andreassen

LOGGED: RPR DATE: 1819/03
CHECKED: PKS DATE: 2110/03

Excavation sampling Field Material Description

STRUCTURE AND
ADDITIONAL

OBSERVATIONS
SOil/ROCK MATERIAL DESCRIPTION

x· .
.....}C.

~·.-:k: sp SiltySAND
Fine to medium grained. pale grey-brown, some tree
rools

%w

0 g~

H
SAMPlE OR

0 ~~
tt FIELD TEST

~

~
~ uw DEPTHw xw ~E~ wtt RL

0.0 OS O.OO-025m

os O.25-0.60m

x" •
: :.i:,
Ii :: •· ..
lC'"
• ,'>c.

o

0.5-

L

I 0.60
OS O.60-0.75m

DSO.75-1.00m

_.' .
· '.x ••

--'''!''...
.- :1<.

s= se Clayey Sitty SAND
._ '.:-: FM 10 medium grained. grey-brown

,~~

~.:.

· ..

~ '._ ~'. SP Silty SAND
Fine to medium grained. pale grey-brown

i 1.0

Iw
•%

~

J
..

-
1.5-

'.00
os 1.ClO-1.25m

os 125-1.4Om

....1£L
OS 1.4D-1.75m

pp= 300 kPa

x···.·.-It·.. ...
: :.x_
li:'- .
· .xx· .
. - .

I>< - Cl

7-----"---
1--
~

SiltyCLAY
Medium plasticity, pale grey mottled orange-brown. some
fine grained sand

_L I ---- --------------

This report of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
environmental purposes only. without attempt to consKler geolechnical properties or the geotechnlcaJ significance of the materials

encountered. As such it shook! not be relied upon for geotechnical puposes. GAP glNT FN. F01e
RL2
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REPORT OF TEST PIT: TP3

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Property & Resource Planning
Preliminary Investigation
Craiglie
03673031

COORDS: 337035 m E 8170558 m N
SURFACE RL: m DATUM:
PIT DEPTH: 2.50 m
BUCKET TYPE:

AMG84

SHEET: 1 OF 1
MACHINE: Backhoe
CONTRACTOR: Ross Andreassen
·LOGGED: RPR DATE: 18/9/03
CHECKED: PKS DATE: 2/10/03

Excavation Sampling Field Material Description
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STRUCTURE AND
ADDmONAL

OBSERVATIONS

o

SOil I ROCK MAlERlAL DESCRlPTlON

Clayey SAND
Fine to medium grained, pale grey-brown

S,llySANO
Fine 10 medium grained, grey-brown

~- Cl SiIty CLAY
- Medium plasticity. orange-brown mottled grey-brown,,,- "'"" sand
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This report of test pit must be read in oonjunction with accompanying notes and abbreviations. It has been prepared for
enviroomeolal purposes only, without attempt to consider geotechnical properties or the geotechnlcal significance of the materials

encountered. As such it should not be relied upon for geoledVlical purposes. GAP glNT FN. F01e
Rl2



REPORT OF TEST PIT: TP4

CLIENT:
PROJECT:

LOCATION:
JOB NO:

Property & Resource Planning

Preliminary Investigation

Craiglie
03673031

COORDS: 337220 m E 8170629 m N
SURFACE RL: m DATUM:

PIT DEPTH: 2.50 m

BUCKET TYPE:

AMG84

SHEET: 1 OF 1
MACHINE: Backhoe
CONTRACTOR: Rass Andreassen

LOGGED: RPR DATE: 1819/03
CHECKED: PKS DATE: 2/10103

Excavation Sampling Field Material Description

_L l -- _c --------------,-

This report of test pit must be read in conjunction with accompanying notes and abbfeviations. It has been prepared for
environmental purposes only. without attempt 10 cooslder geotechnlcal properties or the geotechnic::al significance of the materials

encountered. As such it should not be relied upon for geotechnical purposes. GAP glNT FN. F01e
Rl2

1.00

STRUCTURE AND
ADDITIONAL

OBSERVATIONS
SOIL JROCK MATERIAL DESCRIPTION

ft.," • SP Silly SAND
: :.ft.. File to medium grained, grey-brown
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" I-f--_ Cl Gravelly Sandy CLAY

~
MedIum plasticity, dark grey, fine to mediLm grained

~
sand, subrounded fine to medium grained gravel
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- Medium ptasticity. orange-brown rnottSecl grey-brown.
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TEST PIT DISCONTINUED@ 2.50 m
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REPORT OF TEST PIT: TP5

CLIENT:

PROJECT:

LOCATION:

JOB NO:

Property & Resource Planning

Preliminary Investigation

Craiglie

03673031

COORDS: 337201 m E 8170785 m N

SURFACE RL: m DATUM:

PIT DEPTH: 2.50 m
BUCKET TYPE:

AMG84

SHEET: 1 OF 1

MACHINE: Backhoe

CONTRACTOR: Ross Andreassen

LOGGED: RPR DATE: 1819103

CHECKED: PKS DATE: 2110/03

Excavation Sampling Field Material Description

1.5-
OS 1.50-1.70m

......1:1Q..
OS 1.70-2.00m . -'-. se Clayey SAND

Fine to medium grained. pale grey-brown mottled orange

u- -
_L_ _ , L. _

This report of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
environmental purposes only, without attempt to consider geolechnical properties or the geotechnical significance of the materials

encountered. As such It should not be relied upon for geolechnical purposes. GAP glNT FN. F01e
RL2
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Fine to medium grained, dark grey-brown
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REPORT OF TEST PIT: TP6

CLIENT:
PROJECT:

LOCATION:
JOB NO:

Property & Resource Planning

Preliminary Investigation

Craiglie

03673031

COOROS: 337319 m E 8170647 m N
SURFACE RL: m OATUM:
PIT DEPTH: 2.20 m

BUCKET TYPE:

AMG64

SHEET: 1 OF 1
MACHINE: Backhoe
CONTRACTOR: Ross Andreassen

LOGGED: RPR DATE: 1819/03
CHECKED: PKS DATE: 2110/03

Excavation sampling Field Material Description
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0 ~~ r"'
SAMPLE OR

0
~~

~ FIELD TESTr

~
~~~ o~ DEPTHw xw ~~" W~ RL

0.0
DSO.~.3Om

SOIL I ROCK MATERiAl DESCRIPTION

~ ...~ •. SP Silty SAND
Fne to medium grained, pale grey-brown

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

-+-,'c;·"'Q...jos 1.~1.75m

i
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·~ se Claye, SAND
.:.:-.- Fm 10 coar.;e grained, grey-brown mottJecl orange brown
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Gravelly SAND
Fine to coarse grained, grey-brown, fine to medium
grained sub-angular gravel

SAND
Fine to coarse grained, grey-brown, some sub-rounded
gravel

Silly SAND
Fine to medium grained. grey-brown, trace shells, gravel,
CXlb~es

TEST PIT DISCONTINUED @2.20m

o

_L L L L_L --------------

This report of test pit rn.rsl be read in corlunction with accompanying notes and abbreviations. It has been prepared fO(
envirorvnental purposes only. without attempt to consider geotechnical properties or the geotedYlical slgnificance of the materials

encountered. As such it should not be relied upon for geotechnical purposes. GAP glNT FN. F01e
Rl2
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SHe Texture
pHUl pHox pH,QX

TAA
TPA (kgH,SOJtonne)

TSA
EquIvalent S '''_I SIJOI-;' C" M9. N••

Location
MaterIal

Code
Depth Range (BLG) (kgH,tSO..ltonne) (kgH,tSO,.ltonne) wlw

TP4 graveJ1y sandy CLAY Medium 1.00 1.50 5.1 3 2.8 < 0.5 1.3 1.2 0.04 l~l!1lI!ll;g~,Q 0.010 <0.005 <0.005
TP4 silty CLAY Fine 1.80 2.00 4.2 3.5 2.8 < 0.5 0.5 < 0.5 < 0.02 <0.005 <0.005 <0.005 <0.00:5
TP5 slily SAND Coarse 2.00 2.50 5.1 2.0 1.4 < 0.:5 15 15 0.48 1~~4~& <0,005 <0.005 <0.005
TP8 silly SAND Coarse 2.00 2.20 8.4 8.2 2.4 < 0.5 < 0.5 < 0.5 < 0.02 11 .' b..~~~ 0.320 0.018 <0,005

Nole: • Equivalent oxidisable sulphur calculated as TPAl31.25
Bold values indicate Bxceedence of QASSIT Spos Action levels for the texture category
Shaded Cells indicale exceedence of QASSIT SPO$ ActIon levels for projects where more than 1000 tonne of soil is to be disturbed.

• Gold~
'l'Assocmtes

Inpllt ey: 11..M
D.te: IOIOM.OO3
C~eckfd By: PKS
D~IC: 1110212003

TABLEt
SUMMARY OF ACID SULFATE TEST RESULTS

PROPERTY & RESOURCE PlANNING

PRELIMINARY PASS INVESTIGATION

CfWGlJe

':\)tIW03\o36"OOIIJlASS_Tabla_Cr.lillllult\10CAS.•lt
P'l:d on



PASS Pote.ntial
TestPil Ho. D.nth (m) Soil Tvoe .H DHfox reac;tlon hloh medium I~

1 0.0-0,25 • " ClAY 5,2 2,5 SLIGHT X
1 0.25-0,6 sand sll ClAY •.2 '.1 Nil X

0.6-0.75 • 11 CLAY .,. ••• NIL X
1 0.75·1.0 sil CLAY ••• '.7 NIL X
1 1.0·1.25 si! CLAY 7.2 5.2 NIL X
1 1.25·1.5 ~, ClAY 7,7 5.3 Nil X
1 1.5-1.75 .i1 CLAY .,. 5.• NIL X
1 1.75-2.0 oil CLAY ',1 5.5 NIL X
1 2.1)..2.2 oil CLAY '.3 5.5 NIL X
1 225-2.5 •• CLAY '.1 5,5 NIL X
2 0.0-0.25 SAND • ,2 2.• SLIGHT X
2 0.25-0.6 SAND • .2 3.. Nil X
2 0.6-0.75 • " SANl) 5,7 3.3 Nil X,

O.7~1.0 .; SAND 5.• 3.7 NIL X
H)·1.2S '" SAND 5.' 3.6 NIL X

2 125-1.4 " SAND •.1 '.1 NIL X, 14-'75 si! ClAY ••• '.2 NIL X
2 1.7S-2.0 oil CLAY •.2 ••• NIL X
2 2,0-2.25 oil CLAY 7,2 5.• NIL X
2 2,25-2.5 " CLAY 7,3 5.' NIL X
3 0.0-0.2 oil SAND 5.5 2,' SlI HT X
3 0.2-0.5 SAND 5.1 3.3 NIL X
3 0.S-D.75 • SAND 5.' 3.1 NIL X
3 0.75-1.0 d SAND 5.2 3.3 NIL X

1.0-1.2 ... SAND 5.' ••• NIL X
3 1.2·1.5 CLAY 5.' 3,' NIL X
3 1.5-1.75 ., CLAY •.1 '.2 NIL X
3 1.75-2.0 ClAY '.5 ... NIL X
3 2.0-2.25 .M ClAY ••• 5.3 SliGHT X
3- 2.25-2.5 • ClAY 7.1 5.' Sl X

• 0.0-0.25 SAND '.3 3.2 NIL

• 0.25-0.4 • SAND 5.2 3,3 SLIGHT X
0.-4-0.75 ... SAND ••• 3.' NIL X

• n.75-1.0 ... SAND '.2 3,1 NIL X

• 1.0-1.25 ...., ""'" ClAY 3.• 2,' NIL X

• 1.25-1.5 ... "'" ClAY .,. 2.7 NIL X
4 1.6·1.75 CLAY 4.1 2.' NIL X

• '1.75-2.0 '" CLAY 4.• 2,' NIL X

• 2.1)..225 '" CLAY 4.1 2,7 NIL X

• 2.25-2.5 ,,' ClAY 4.1 3.4 NIL X

• (1.0.02 SAND • .5 2.7 SLIGHT X

• 0.2-0.5 SAND ••• 3.' NIL X
5 0.5-0.7 NO .,7 4.• NIL X
5 0.7-1.0 SANl) 5,7 4.' NIL X

• 1.0-1.25 'D 3.• NIL X

• 1.25-1.5 SAND .,. 3.' NIL X

• 1.5-1.7 NO 5.• 3,. NIL X
5 1.7·2.0 • SAND 4.• 3.2 NIL X
5 2.0-2.25 " SAND 5.2 1.3 SLIGHT X
5 2.25-2.5 SAND 5.' 1.5 SLIGHT X

• 0.0-0.3 " SAND 5,. 2.• SLIGHT X

• 0.3-0.5 r;lve!1 SAND .,. 3,. SLIGHT X

• 0.5-0.75 "" SAND .,3 4.3 NIL X

• 0.75.0.8 , SAND ••• ••• NIL X

• O. ·1.25 SAND 7.• ',5 Nil X

• 1.25·1.5 SAND • .5 ',' NIL X

• 1.5-1.75 do SAND ••• .,. NIL X

• 1.75·2.0 d. SAND 7.7 5,1 SLIGHT X

• 2.0·2.2 " SAND ••• 2.4 SLIGHT X
7 0.0-0.25 SAND 7.7 5,1 NIL X
7 0.25-0.5 SAND 7.' 5,. NIL X
7 0.S.Q.75 ... SAND 7.1 I .• SLIGHT X
7 0.75-1.0 • SAND 6.' 1.4 SLIGHT X
7 1.0·1.25 • SAND .,. 1, SLIGHT X
7 1.25·1.5 • SAND 6,3 2,. SLIGHT X
7 15".75 SAND 6.• 1,8 LIGHT X
7 1.75-2.0 SAND 6.' 3,' SLIGHT X
7 2.0·2.25 .n SAND 6.5 3.3 SLIGHT X
7 2.25-2.5 nd 5'1 CLAY • .4 1,6 STRONG X
8 0.0-0.25 SAND 5.2 3,. SIGHT X
8 0.25-0.5 SAND 5.7 3.2 NIL X
6 0.5-0.75 SAND 5,' 3.. NIL X

• 0.75-1.0 SANO '.3 3.' Nil

• 1.0-1.2.5 SAND ••• 3.• NI X
8 1.25".5 SAND '.7 3.71 NIL X

NOTE. pH ~lledwaler. 7.5
pH peroU:le: 4.0

__,A'"
Do" )/..,..,
o-m...",._.--

DH FrELD TESTS
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APPENDIX B

RESULTS OF CURRENT INVESTIGATION

Golder Associates



Golder Associates pty Ltd

pH FIELD TESTS Page_1_of_4_
Method: As per QASSIT Guidelines for Sampling and Analysis of Lowland Acid Sulfate Soils (ASS) in Queensland 1998.

Client
Project
Location

Bruce and Associates Consulting
ASS Investigation, Port Pacific Estate
Cralalie

Project Number
Tested ByfDate
Checked Bv I Date

077673022

ADS
JLM

13-Jun-Q7
27..Jul-Q7

pH Meter No.
Date pH Meter Calibrated

GAC501
13/06/2007

pH Peroxide
H Distilled Water

4.0
6.0

Depth (m) Interpreted PASS Potential
Hole No. m-BGl Soil Type pH pH fox reaction hl.h medium low,

Too50il:- Siltv SANDTP105A11 0.00 0.20 5.B 4.1 Nil X

TP105A12 0.20 0.50 Clavev SAND 5.B 4.1 Nil X

TP105A13 0.50 0.75 ClavavSAND 5.5 3.8 Nil X

TP105A14 0.75 1.00 Clavev SAND 5.4 3.8 Nil X

TP105A15 1.00 1.25 ClavavSAND 5.5 3.B N~ X

TP105N6 1.25 1.50 ClavevSAND 5.5 3.B Nil X

TP105A17 1.50 1.75 Clavev SAND 5.8 3.7 Nil X

TP105A18 1.75 2.00 SlilY CLAY 5.7 3.B Nil X

TP105A1B 2.00 2.25 Siltv CLAY 5.2 3.5 Nil X

TP105A110 2.25 2.50 SlilY CLAY 5.4 3.6 Nil X

TP105A111 2.50 2.75 SlilY CLAY 5.5 4.0 Nil X

TP105A112 2.75 3.00 Silly CLAY 6.B 4.5 Nil X

TP106/A1 0.00 0.25 Topsoil:- Siltv SAND 6.1 4.3 Nil X

TP106/A2 0.25 0.50 ClavevSAND 6.1 3.B Nil X

TP106lA3 0.50 0.75 ClavevSAND 6.2 4.2 Nil X

TP1061A4 0.75 1.00 ClavevSAND 5.B 4.1 Nil X

TP106A15 1.00 1.25 ClavevSAND 6.1 4.2 Nil , X

TP100Af6 1.25 1.50 Siltv Sandv CLAY 6.2 4.2 Nil X

TP106A17 1.50 1.75 SlilY Sandv CLAY 6.B 4.3 N~ X,
TP106A18 1.75 2.00 SlItll Sandv CLAY 6.0 4.2 Nil X

TP106A19 2.00 , 2.25 Siltv Sandy CLAY 6.B 4.5 Nil X

TP106A110 2.25 2.50 Siltv Sandv CLAY 7.1 4.7 Nil X

2.50
,

Siltv Sandy CLAY 7.0 4.8 NilTP106A111 2.75 , X,
TP106AI12 2.75

,
3.00 SlilY Sandv CLAY 6.0 4.3 Nil X,

TP106A113 3.00 3.25 SlilY Clavev SAND 7.3 4.8 Nil X

TP106A114 3.25 3.50 Silty Clavev SAND 6.2 4.4 Nil X

TP107 0.00 0.25 T0050il:- Siltv SAND S.2 3.4 SUah! X

TP107 0.25 0.50 SlilY CLAY 5.2 3.B Sliah' X

TP107 0.50 I 0.75 Siltv CLAY 4.B 3.4 SUoh! X

TP1Q7 0.75 1.00 SlilY CLAY 5.6 4.1 Sliaht X,
SlilY CLAYTP1Q7 1.00 1.25 5.2 4.3 Sljoht X

TP107 1.25 1.50 SlilY CLAY 5.B 4.6 SUah! X

TP107 1.50 1.75 SillY CLAY 5.4 3.8 Nil X

TP1D7 1.75 2.00 SlilY CLAY 7.8 5.5 Slloh! X

TP107 2.00 2.25 SlilY CLAY 7.4 5.8 SliQht X

TP107 2.25 2.50 SillY CLAY 8.2 5.8 Slicht i X

TP107 2.50 2.75 SlilY CLAY 7.8 5.6 SUah! X
,

SlilY CLAYTP107 2.76 , 3.00 7.8 5.7 Slioht X

TP107 3.00 3.25 SlilY CLAY 8.1 6.0 SUah! ; X

TP107 3.25 3.50 Siltv CLAY B.l 5.5 Sliah! X

~1\Cn81XJ"J:Zr#lEl.D_DA'AIdge3-SPASSF"""'T__
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Golder Associates Ply Lld

pH FIELD TESTS Page_2_of_4_
Method: As per QASSIT Guidelines for Sampling and Analysis of Lowland Acid Sulfate Soils (ASS) in Queensland 1998.

Client

Project
Location

Bruce and Associates Consulting

ASS Investigation, Port Pacific Estate
Cralglie

Project Number

Tested BylDate
Checked Bv I Date

077673022

AOB
JLM

13-Jun-D7

27·Jul-07

pH Meter No.
Date H Meter Calibrated

GAC501
13/06/2007

pH Peroxide
pH Distilled Water

4.0
6.0

Depth (m) Interpreted PASS Potential
Hole No. m·BGL Soli Type pH pH fox Reaction high medium low

TP108 0.00 0.25 Topsoil:- Siltv SAND 4.8 2.7 Sliah! X

TP108 0.25 0.50 Siltv CLAY 5.3 4.1 Sliohl X

TP108 0.50 0.75 SlItv CLAY 5.7 4.3 SHaht X

TP108 0.75 1.00 SlItv Gravellv CLAY 5.6 4.2 Nil X

TP108 1.00 1.25 Siltv Gravellv CLAY 5.5 4.4 Nil X

TP108 1.25 1.50 SUtv Gravellv CLAY 5.4 4.5 Nil X

TP108 1.50 1.75 Silly Gravelly CLAY 5.8 4.7 SliQht X

TP10B 1.75 2.00 Silly Gravellv CLAY 6.1 5.0 SHaht X

TP10B 2.00 2.25 Silly Gravellv CLAY 6.8 5.0 Sliaht X

TP108 2.25 2.50 Siltv Gravellv CLAY 6.8 5.4 Sliaht X

TP10B 2.50 2.75 Siltv Gravellv CLAY 7.1 5.5 Sliaht X

TP10B 2.75 3.00 Siltv Gravellv CLAY 8.1 9.0 Strona X

TP10B 3.00 3.25 SUN Gravellv CLAY 7.4 5.5 SHaht X

TP108 3.25 3.50 Siltv Gravellv CLAY 8.0 5.4 Sliaht X

TP109 0.00 0.25 Topsoil:- Silly SAND 5.9 3.3 Moderate X

TP109 0.25 0.50 Siltv CLAY 5.7 4.6 Sli.oht X

TP109 0.50 0.75 Siltv CLAY 5.9 4.4 Sliaht X

TP109 0.75 1.00 SillvCLAY 6.0 4.4 Sliaht X

TP109 1.00 1.25 SiltvCLAY 6.3 5.6 Sliaht X

TP109 1.25 1.50 Siltv CLAY 6.7 4.9 Strona X

TP109 1.50 1.75 SiltvCLAY 6.8 5.6 SlIoht X

TP109 1.75 2.00 SiltvCLAY 6.6 5.2 Strono X

TPl09 2.00 2.25 Siltv CLAY 6.8 5.2 Sli.Qht X

TP109 2.25 2.50 Siltv CLAY 6.6 5.0 SIi.Qht X

TP109 2.50 2.75 Siltv CLAY 6.5 5.6 Slicht
,

X

TP109 2.75 3.00 Siltv CLAY 7.2 5.3 SUah!
,

X

TP109 3.00 3.25 SUtv CLAY 7.6 5.6 Slioht X

TP109 3.25 3.50 Siltv CLAY 7.7 5.6 Slioht X

TP110 0.00 0.25 Topsoil:· Siltv SAND 5.7 2.8 Slioht X

TP110 0.25 0.50 Clavev SAND 5.8 4.4 Sliaht X

TP110 0.50 0.75 Clayey SAND 5.4 3.9 SIi.Qht X

TP110 0.75 1.00 Clavev SAND 5.9 4.5 Sliohl X

TP110 1.00 1.25 Clavev SAND 6.4 4.9 SHaht X

TPll0 1.25 1.50 SiltvCLAY 7.0 5.1 Sl10ht X

TP110 1.50 1.75 Siltv CLAY 6.6 4.9 Slioht X

TP110 1.75 2.00 SIItv CLAY 6.8 5.1 Sliaht X

TPll0 2.00 2.25 Siltv CLAY 6.9 5.3 Slioht X

TPll0 2.25 2.50 Siltv CLAY 8.8 4.7 Sliaht X

TPll0 2.50 2.75 Siltv CLAY 8.7 5.8 Sliohl X

TPll0 2.75 3.00 Siltv CLAY 8.1 5.5 Sliaht X

TP110 3.00 3.25 Siltv CLAY 8.2 5.7 Slioht X

TP110 3.25 3.50 Silly CLAY 8.4 5.4 Sliahl X

J.'I3e"'I01I077G73CZ2IFleLD_DATAlstlgeJ·S PASS Field TNlI.m
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Golder Associates Ply Lld

pH FIELD TESTS Page_3_o'_4_
Method: As per QASS/T Guidelines for Sampling and Analys;s ofLowland Ac;d Sulfate Soils (ASS) ;n Queens/and 1998.

Client

Project
Location

Bruce and Associates Consulting

ASS Investigation, Port Pacific Estate
Craiglie

Project Number

Tested By/Date
Checked By I Date

077673022

AaB
JLM

15-Jun~07

27-Jul·07

pH Meter No.
Date pH Meter Calibrated

GAC501
15-Jun-07

pH Peroxide
pH Distilled Water

3.9
6.1

Depth (m) Interpreted PASS Potential
Hole No. m-BGL Soli TYDe pH pH fox reaction high medium low

TP111 0.00 0.25 Topsoil:- Siltv SAND 5.3 2.5 Moderate X

TP111 0.25 0.50 ClavevSAND 7.6 5.2 SHaht X

TP111 0.50 0.75 ClavevSAND 8.1 4.B Slich! X

TP111 0.75 1.00 Clayev SAND 8.0 5.6 Slioh! X

TP111 1.00 1.25 Siltv CLAY 8.1 5.6 Sliaht X

TP111 1.25 1.50 Sillv CLAY 8.2 5.5 Sliaht X

TP111 1.50 1.75 Sillv CLAY B.O 5.B SUaht X

TP111 1.75 2.00 Siltv CLAY 8.1 5.3 Sliaht , X

TP111 2.00 2.25 Sillv CLAY 8.0 5.5 Slioht X

TP111 2.25 2.50 SiltvCLAY 8.1 5.5 Slichl X

TP111 2.50 2.75 Sillv CLAY 8.0 8.4 Strona X

TP111 2.75 3.00 Siltv CLAY Not Recovered

TP111 3.00 3.25 Siltv CLAY 8.5 5.6 Slioht X

TP111 3.25 3.50 Silty CLAY 7.7 5.7 Slight X

TP112 0.00 0.25 TODsoil:~Siltv SAND 5.2 2.2 Moderate X

TP112 0.25 0.50 Topsoil:- Siltv SAND 5.5 2.6 SliQht X

TP112 0.50 0.75 Clayev SAND 6.2 4.2 Sliaht X

TP112 0.75 1.00 ClavevSAND 6.4 4.3 Slich! X,
ClavevSAND SliahtTP112 1.00 1.25 6.2 4.2 X

TP112 1.25 1.50 SlItv CLAY 7.B 4.5 Moderate
,

X

TP112 1.50 1.75 Sillv CLAY 5.B 4.4 Slinht X

TP112 1.75 2.00 Sillv CLAY 5.8 5.1 Slich! X

TP112 2.00 ; 2.25 Siltv CLAY 5.6 4.5 Slich!
;

X!,
Clavev SAND SlIch!TP112 2.25 2.50 6.4 4.1 X

TP112 2.50 2.75 ClavevSAND 8.4 5.6 Slich! X
;

ClavevSAND SliohtTP112 2.75 3.00 8.2 5.4 X

TPI12 3.00 3.25 ClavevSAND 6.5 5.3 Slich! X

TP112 3.25 , 3.50 Clayey SAND 7.2 5.1 Slight X

TP113 0.00 0.25 TODsoil:~Siltv SAND 5.5 3.4 Sliaht X

TP113 0.25
,

0.50 Clavev SAND 5.8 3.9 Nil X

TP113 0.50 0.75 ClavevSAND 6.0 4.2 Nil X

TP113 0.75 1.00 ClavevSAND 5.9 4.3 Nil X

TP113 1.00 1.25 ClavevSAND 5.5 4.0 Sliaht X

TPI13 1.25 1.50 ClavevSAND 5.8 4.1 Slich! X,
TP113 1.50 1.75 ClaveySAND 5.4 3.7 Slioht X

TP113 1.75 2.00 Clavev SAND 5.5 3.9 SUoht X

TP113 2.00 , 2.25 Clavev SAND 5.7 4.0 Stioht X

TP113 2.25 2.50 Siltv CLAY 6.3 4.2 Slich! X

TP113 2.50 2.75 Siltv CLAY 5.5 3.7 Slich! X

TP113 2.75 ' 3.00 Siltv CLAY 6.1 4.2 Slight X

J:\3en.o1\017S73022IFIELD_DATAl$tag83-5 PASS FIeld Tnl...1I
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Golder Associates Pty Ltd

pH FIELD TESTS Page_4_of_4_
Method: As per QASSIT Guidelines for Sampling and Analysis of Lowland Acid Suffa!e Soils (ASS) in Queensland 1998.

Client

Project

Location

Bruce and Associates Consulting

ASS Investigation, Port Pacific Estate

Craiglie

Project Number

Tested By/Date

Checked By / Date

077673022

ADS
JLM

15-Jun-07
27-Jul-07

pH Meter No.
Date pH Meter Calibrated

GAC501
15-Jun-07

pH Peroxide

pH Distilled Water

3.9
6.1

Depth (m) Interpreted PASS Potential
Hole No. m·BGL Soil Type pH pH fox reaction high medium low

TP114 0.00 0.25 Topsoil:- Siltv SAND 5.6 3.4 Sliaht X

TP114 0.25 0.50 Clavev SAND 5.7 4.0 Sliaht X

TP114 0.50 0.75 Clavev SAND 6.1 4.1 Slioht X

TP114 0.75 1.00 ClavevSAND 5.4 3.8 Slioht : X

TP114 1.00 1.25 Clavev SAND 5.9 4.0 Sliaht X

TP114 1.25 1.50 Clayey SAND 5.7 3.6 Sliaht X

TP114 1.50 1.75 Sandy CLAY 5.1 2.8 Sliaht X

TP114 1.75 2.00 Siltv CLAY 4.8 3.0 Sliaht X

TP114 2.00 2.25 Siltv CLAY 4.5 3.0 Sliaht X

TP114 2.25 2.50 SlItvCLAY Not Recovered

TP114 2.50 2.75 Siltv CLAY 4.4 3.1 Sliaht X

TP114 2.75 3.00 Silly CLAY 4.5 2.7 Slight X
:

TP115 0.00 0.25 Topsoil:· Siltv SAND 5.3 3.0 Sliaht X

TP115 0.25 0.50 SiltvSAND 5.6 3.9 Sliaht X

TP115 0.50 0.75 SiltvSAND 5.6 4.0 Sliaht X

TP115 0.75 1.00 SiltvSAND 5.3 3.9 Sliaht X

TP115 1.00 1.25 Siltv Clavev SAND 5.8 4.5 Sliaht X

TP115 1.25 1.50 Siltv Clayey SAND 6.6 4.6 Sliaht X

Siltv Clayey SAND
,

TPl15 1.50 1.75 6.5 4.6 Sliaht X

TP115 1.75 2.00 Siltv Clavev SAND 6.8 5.0 Sliah! X

TP115 2.00 2.25 Siltv Clavev SAND 6.9 4.8 Sliaht X

TP115 2.25 2.50 Siltv Clavev SAND 7.2 5.2 Sliaht X

TPl15 2.50 2.75 Silly Clayey SAND 7.0 2.8 Sliaht X

TP115 2.75 3.00 Silly Clayey SAND 6.8 2.1 Sliaht X

TP116 0.00 0.25 Topsoil:· Siltv SAND 5.0 2.3 Nil X

TP118 0.25 0.50 Siltv SAND 5.4 3.3 Nil i X

TP118 0.50 0.75 Siltv Clavev SAND 5.9 4.2 Sliaht X

TP116 0.75 1.00 Silly Clayey SAND 6.5 4.5 Sliah! X

TP116 1.00 1.25 Siltv Clayey SAND 8.6 6.2 Sliah! X

TP116 1.25 1.50 Siltv Clavev SAND 7.6 4.3 Sliaht X

TPl16 1.50 1.75 Siltv Clavev SAND 7.2 2.6 Sliaht X

TP116 1.75 2.00 CLAY 6.8 2.4 Sliaht X

Sliah!
i

TP116 2.00 2.25 CLAY 6.9 5.2 X

TP116 2.25 2.50 CLAY 7.2 3.2 Sliaht X

TP116 2.50 2.75 CLAY 7.2 5.4 Sliah! X

TP116 2.75 3.00 CLAY 7.5 5.2 Slight X

J:I3&IW01I017613022\FIELO_DATA~5 PASS Flekl Te$I$,Jlls
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<t~ REPORT OF TEST PIT: TP105A

SHEET: 1 OF 1

CLIENT: Bruce & Associates Consulting POSITION: Refer to S~e Plan MACHINE: Bacl<hoe

PROJECT: ASS Investigation SURFACE RL; 2.75 m DATUM: AHD COI'ITRACTOR: Coppens

LOCATION: Port Pacific Estate, Craiglie PIT DEPTH: 3.00 m LOGGEO: JEH DAlE: 616107
JOB NO: 077673022 BUCKET TYPE: CHECKED: JLM DATE: 1516107

EacaVBtlon SIlmpllng Field Malarial Oese;:ription

~~
c

:8 ~w w STRUCTURE ANDSAMPlEQR '" \! '" ~/:c w ~ SOIL I ROCK MATERIAL DESCRIPTION ADDITIONAl0 '" ;<:" FiElD TEST i5
:>

;<: ~~ w .. m ~

j~ OBSERVATIONS
~ .. i [;l ~'"

0 '"w ::ill' ~~
OEPTH m 0 8i'!" 3 RL '" oS :> "0.0 2.,S TP1D5A11

I:~
TOPSOIL:- SIty SAND

CS O.OO-Q.25m ~.~;. Fine to medium gl'1llned, dark brown. trace cl roots 0

~2." ._.
Clayey SAND

TP1DSA/2 Fine to medit.m grained. light grey
OS O.25-0.S0m

! ",.:..
tt 0.5- 0,' • -
j TP105N3

CS O.SQ-O.75m e::.

J
.~.

TPl05N4 "::.
OS O.7$-1.00m e:~

.:..::
[> 1.0-

TP105N5 ;; 1-
OS 1.0()...1.25m

L
TP105N6 re .::
OS 1.25-1.50m '':'''''''".

f- ..
~ 1.5- ~:.:.m TP105A17

OS 1.5()...1.75m (:: 3
"

~1.00 TP10SNB 1"- Sity CLAY
OS 1,7S-2.00m light grey witl'l red mottled

x-
2.0- TPt05N9 --'

oS 2.DO-2.25m "--
---'
..,.-

TP10SAftO -~

l OS 2.25-2.50m
-'L..,

a 2.50f- 2.5 0.25 TP105A/11 .-= ~~~~~--------------;;

I
0$ 2.5O-2.75m

M
r--

TP105N12 1;;-
> OS 2.75-3.0<lm
§

3.00
f-~

~
-0.25 TEST PIT DISCONTlNUED @ 3.00 l'l'l

~

I 3.5-

~

~

I
4.0-

~

4.5-

,
,
,f- - - - -£,e- -------------

____________________ L __
--------------,-

This ~portof tast pi1 must be read in conjunction with accompanying notes ii1nd abbreviations. It has been prepared for
environmental purposes only, without etl.cmpt to consider geotechnical properties or the geote<:hnieal significance of the materials

GAP glNT FN. F01eencountered. As ,uch It should not be t1llied upon for geotechnical purposes.
RL2
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REPORT OF TEST PIT: TP106A

CLIENT:
PROJECT:
LOCATION:
JOB NO:

excavation

Bruce & Associates Consulting
ASS Investigation
Port Pacific Estate. Craiglie
On673022

Sampling

POSITION: Refer to Sile Plan
SURFACE RL: 2.2 m DATUM: AHD
PIT DEPTH: 3.50 m
BUCKET TYPE:

Field Materfal DesetfpUon

SHEET: 1 OF 1
MACHINE: Backhoe
CONTRACTOR: Cop~.ns

LOGGED: JEH DATE: ~~07

CHECKEO: JLM DATE: 1~6f07

~~
Q ~w :8 w STRUCTURE ANDSAMPLE OR <r u <r w

8 w ~ SOil JROCK MATERIAL DESCRIPTION ~~ ADDITIONALa: jO" > " '""~~ I!! (L~
FIELD TEST 0 §§

0 OBSERVATIONS

~
u l5 z~

w ><w ~ :01.5 DEPTH 0
8~'" w<r RC :> '"0.0 2.20 TP106l1 _l:;!'.~ TOPSOIL:- Sill)' SAND

OS O.OO-O.25m ~-~ Fine to medium grained. daril: brown, \lace gl3ss roots Q

~
,J1;:1

1." TP10612
._.

Clayey SAND
OS O.25-0.SOm

. ,.
Fine to medium grained, light grey

0.5-
~., ,

-TP10613 ' "
DSa.SO-O.75m .' ,

~
._.

~~~~~m~~~-----------1.<45 TP106l4 . "

OS O.75-1.00m .~

P: .'
1.0- TP10615

~",:":"' -
OS 1.0C-1.2Sm 0:::

--m- .~.,.
0.55 TP1061S i;..:" Slty Sandy CLAY

OS 1.25-1.50m Fine to medium grained, light grey and red mottled

j
fx"..-

1.5-
TP10617 ::: 1-
OS 1.So-1.75m ..,.:..

--'
z ~ ~ ~ Becom.;sljQhlQreyandorangemoitred- - - - - --w ,.. TP10618

j OS 1.75-2.00m '--"
'"~."

~ 2.0-
TP10619 :'-7.
OS 2.DO-2.2Sm

Ix."'"'
TP106f10 ~.OS 2.25-2.SOrn

.so 10-.':";
~~-------------------2.5 .....,.

-4.30 TP106l11 ........ Becomes orange with light grey mottled
OS 2.5G-2.7Sm

~
TP106112 Z
OS 2.75-3.00m

3.0
3.00

'k,--'-'

-o,eo TP106113 ~ Silly Clayey SAND
OS 3.00-3.25m . " Fine to medium grained. orange with some Ilghl grey-,-

)c:.' • moll/ed

TP106l14
,'~

OS 3.25-3.Stm .':.;.
3SO
-1.30 TEST PIT DISCONTINUED@ 3.50 m

4.0-

-

-------- ,- --- -------------------- --- --------------,-
This report of test pit must be read in conjunction with .lICCQmpanying notes and abbreviations. It has been prepal1ld for

envlronmental purpo$C$ only. without attempt to consider geolechnical properties or the geolechnical significance of the matarials
encountered. As such it,hould not be relied upon for geotedlnlcaJ purposes. GAP glNT FN. F01e

RL2



REPORT OF TEST PIT: TP107

CLIENT:
PROJECT:
LOCATION:
JOB NO:

excavation

Bruce & Associates Consulting
ASS Investigation
Port Pacific Estate, Craiglie
OnS73022

Sampling

POSITION: Refer to Site Plan
SURFACE Rl: 4.2 m DATUM: AHD
PIT DEPTH: 3.50 m
BUCKET TYPE:

Fleld Material DltScrlption

SHEET: 1 OF 1
MACHI NE: Backhoe
CONTRACTOR: Coppens
LOGGED: JEH DATE: Sn.07
CHECKED: PKS DATE: 1516/07

~i
c

il ~w w STRUCTURE AND$AMPlEOR ~ ,. ~ wc
~ ~ SOIL' ROCK MATERIAL DESCRIPTiON l;;~ ADDlnaNAL0

~~ '" "j FIELD TEST " "" l!! 0 ~ 0 ~ n OBSERVATIONSt; li:~
DEPTH 0 ~" <.> !!!

I.l~ ;! ~g, w 0 0,. RL '"
",g

"
,.

0.0
'.20 TP107/1 ' .".' TOPSOll:- S~ty SAND

OS O.DO-O.25m ~'.~ Medium {Ir8ined. dBrk brown, trace grass roots c

--m- ~.!i..:,1

3.95 TP107/2 1"- Silty CLAY
OS O.25-0.50m Ught orange with red and orange mottllng.. -

0.5-
TP10713 ---' -
OS O.5G-().75m ><-

---'

* ~ Beeomesllghigreyand.id mowed - - - - - - --•• TP107/4
os D.r5-1.Dam

1'.--,
1.0- -

TP107/5 .-os 1.0o-t.Urn -
1'-'-

TP1071S f;;-
OS 1,25-1.50m

1.""
'-~

1.' ...-
~eeomeS<imiiGe.-som8lighrg~ mowing - - - --2.70 TP1D717 ---<

OS 1.50-t.75m

""~" .K_m TP107Ja
DS 1.75-2.DOm - ~

2.0- "'-
TP107/9 ,,-
OS 2.0G-225m -

~
_...::
><- .~-------------------1.95 TP107/10 1---' Becomes grey orange

OS 2.25-2.5Dm ..-
I--~

2.5-
TP1D7/11 1-
OS 2.50-2.75m f"'--,

~ ~
-"-

B~~s~~e--------------... 'A' TP107/12
'X-@ OS 2.75-3.00m

~ 3.00 --
~

3.0 1.20 Tp107l13 "'- ~m~~o~~-------------
c OS 3.00-3.25m -~

w ...-• f-~•
J

TP107/14
~OS 3.25-3.SDm

3."" p..--=.
0.70 TEST PIT DISCONTINUED @3.5Om

4.0- -

4.'- 1-

-Lo",- -------- ,---- -------------------- .-- --------------,_
This report of test pit must be read in conjunction wilh 8tcOmpanying notes and Bbbre'Jiations, It has been prepared 'or

envIronmental ptlrpo$es only. without altempt to consk:!ar geolechnical properties or the ljJetltechnlcal significance of the materials
encountered. As such it should nol be relied upon for geotechnical purposes. GAP glNT FN. F01e

RL2



.~es REPORT OF TEST PIT: TP108

SHEET: 1 OF 1

CLIENT: Bruce & Associates Consulting POSITION: Refer to Site Plan MACHINE: Backhoe

PROJECT: ASS Investigation SURFACE RL: 4.5 m DATUM: AHD CONTRACTOR: Coppens

LOCATION: Port Pacific Estate, Craiglie PIT DEPTH: 3.50 m LOGGED: JEH DATE: 7/6107

JOB NO: On673022 BUCKET TYPE: CHECKED: PKS DATE: 1516/07

ExeavaUon Slmpllng Field Material Description

~~
Q

B ~w w STRUCTURE ANDSAMPLE OR " lJ1 "
w

~
w [ SOil I ROCK MATERIAl.. DESCRIPnON ;~" ,," > ~ ADDIT10NAl

5~ '" .... FIELD TEST 0 ~ " ...
~~

OBSERVATIONS... ~~ " ~" " l!j
'" rtill' ~ ~l

DEF'TH ll' 9 ":> RL ~ :>
0.0

'.50 TP108l1 .~:'!:: TOPSOIL;- Sity SAND
OS D.OD-O.25m r;.t!l Medium grained, brown to d.rt brown. trace grassroots c

/~:n
l!i.>

TP10B12
~ SJIyCLAY

OS O..25-0.5Om Yellow Qrey, with some OtBnge moWing

0.5- TP10B13 2050.50-0.75m
---'

I 0.75
a7. TPl0Bl4

l?
Silty Grlvelly CLAY

OS O.7S-1.00m Light grey and red mottled, trace blaclt organics, fine
grained gravel

1.0-
TP106/S ~
OS 1.0Q-l.2Sm -"-

~--'
.,,-iJ

1'P1DSfS '---,
OS 1.25--1.SDm --t>-

~ ~-,

I I.' 1.50

~ BecomesliQhtgi8y~;ange momed; hli rootS - - - - 1-3.00 TP10sn
os 1.50-1.75m

'" y:r ~w TP10BlB
:i:'"i OS 1.75-2.00m ~

~
c

~ 2.0-
TP10B19 f-+-<

1-
os 2.0~2.2Srn

~
TP108/10 iJ<.!l

~ os 2.25-2.50m
...0_N,

~
2.5-

TP10B/11

~
-

I
OS 2.50-2.7Sm

--'

TP108l12 "I-
---'

~ os 2.75-3.00m p".' 3.0-
TP10B/13 -

3 c!'-.~os 3.00-3.25m 0
2 fx-;

TP108l14
..0-

" Ix"
~

os 3.25-3.5Om

3.50 ~
U 1.00 TEST PIT DISCONTINUED @ 3.50 m

i
I '.0-

~
~
~
f

~ '.5-

~,
~,
,-- - -Ls",-

_ '- _______ l ____ ____________________ l.. __

--------------,-
This report cl test pit must be lead in conjunction with accompanying notes and abbteviations. It has been prepared for

en\lfmnmental purposes only, without attempt to consider geolechnlc:al properties or the geotechnlcal slgnirlcance of the matsrlals
GAP glNT FN. F01eencountered. As such it should not be relIed upon for geotechnical purposes.

Rl2
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REPORT OF TEST PIT: TP109

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Excavation

Brues & Associates Consulting
ASS Investigation
Port Pacific Estate, Craiglie
077673022

Sampling

POSITION: Refer to Site Plan
SURFACE RL: 4.8 m DATUM: AHD
PIT DEPTH: 3.50 m
BUCKET TYPE:

Field Material O&8crlpUon

SHEET: 1 OF 1
MACHINE: Backhoe
CONTRACTOR: Coppeos
LOGGED: JEH DATE: 7/6/07
CHECKED: PKS DATE: 1516/07

.""':~
r;.~

SOlll ROCK MATERIAL DESCRIPTION

TOPSOIL:· Silty SAND
Medium gralned, brown, trace !ilI1lSS roots c

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

-~------ --- --------------------~---------------
This report of test pit must be read In conjunction with accompanying notes and abbreviations. It has been prepared for

environmental purposes only. without attempt to COf'lsider geotechnical properties or the ge-oteehtlital significance of the materials
encountered. As suctl hshould not be relied upon for geolechnlcal purposes. GAP glNT FN. F01 e

R12

4.0-

i
~•j'
2

~

11-+----Je>.t~-f'iH--
;

I
~

~
~ 4.5-

~

~,

~
al~' - --5;0-

~

.,,
x
f--
"
f-~

..
f-~

1"...,
1-'<
'x

x-
--'...---
~
fx-
1><-
'x-
--
"
---'
..
-~

2L.",

1-'<
rr
fx-
f---'...- .....
~
.i'_

sUty CLAY
Yellow orange, with some red mottling

.~------------------BecomIng more reeS mottled

~--------------------Trace roots

TEST PIT DISCONTINUED@3.50m

[-

-

-

-



<I~es REPORT OF TEST PIT: TP110

SHEET: 1 OF 1

CUENT: Bruce & Associates Consulting POSITION: Refer to Site Plan MACHINE: BBckhoe

PROJECT: ASS Investigation SURFACE RL: 3.5 m DATUM: AHD CONTRACTOR: Coppens

LOCATION: Port Pacific Estate, CraigUe PIT DEPTH: 3.50 m LOGGED: JEH DATE: 7/6107
JOB NO: 077673022 BUCKET TYPE: CHECKED: PKS DATE: 1516/07

Excavation Sampling R_ld Materl.1 Description

~~
0

Z ~w w STRUCTURE ANDSAMPlCOR ~ ~
~0 !(~

~]" ~ SOlll ROCK MATERIAl DESCRIPTiON ~ ~~ ADDITIONAl0

~~ " FIELD TESTi= w 0 ~

~ ~~
OBSERVATIONS~ " ~'" "w

~ i!l! DEl'rH w !'l'" :il&l RL ~ ",3 '"0.0 3." TP11QJ1 ~.' TOPSOlL:- Silty SAND
OS Q.OO-O.25m ;;.t1 Medium graNd. dark bmwn. trace grass roots 0

~
~ ..:.:\

>2' TPl1012
._.

Clayey SAND..;: .
OS O.25-0.50m ',' . Medium 10 coarse grained light grey

0.5-
...

1-TPl1013
._....

DSO.5~.75m
',' ..-',' .

Im
...

TP11oJ4 b-::::: ~------------------- '"Becomes ye3low
OS O.75-1.00m .-

!1" 1.0 '-OD ';''':":' "eeeameslightgrey-- - - - --- - - - - --.50 JP1 tOl5
OS 1.00-1.25m .-

IJ
~

. -:--.

~
..

2.25 TP11016 ':::- SOty CLAY

j OS 1.25-1.SOm .- Orange yellow, with light grey mottUng

I
1.5- TPl10n --"

OS 1.5()..1.75m "-
-~

" ~ :=:," TP11018
OS 1.7>2.00m

p~

2.0-
TP1'f0l8 f.<-
OS 2.00.2.25m -

~
TP110110 1;<-

~ OS 2.25·2.SOm Q

~
2.50

'----'
2.5 - T~-~~---------------- 1-1.DO TP110111 -~

I
OS2.~2.75m

:!:.
TP110112

~~ OS2.75-3.0Om

9

~
3.0-

TP110/13 - 1-
OS 3.00-3.25m f-x-

~ Z~ TPl10114 1---'
~ OS 3.25-3.SOm

~

~ 3.50 '--~

I .DO TEST PIT DISCONTlNUED@3.50m

•.0- -

4.S- 1-

,
,-- - -Lo",- -'---------,- --- -------------------- .- - --------------

This report of test pit must be read In conjunction with accompanying notes and abbreviations. It has been prepared for
etJllil'OnmentaJ purposes only. without attempt to consider geotechnie81 properties or the geolechnical signif.eance Of the materials

GAP glNT FN. F01eencountered. As such It should nol be relied Upon for geotedtnical purposes.
R12



.~ REPORT OF TEST PIT: TP111
SHEET: 1 OF 1

CLIENT: Bruce & Associates ConsuJting POSITION: Refer to Site Plan MACHINE: Backhoe

PROJECT: ASS Investigation SURFACE RL: 2.2 m DATUM: AHD CONTRACTOR: Coppens

LOCATION: Port Pacific Estate, Craiglie PIT DEPTH: 3.50 m LOGGED: JEH DATE: 716107
JOB NO: onS73022 eUCKET TYPE: CHECKED: PKS DATE: 1516/07

Excayatlon Sampling Field Mat8rta' Duc:riptlon

i§~
0 ~w ~ w STRUCTURE ANDSAMPLE OR a: !1

~
w

8 !i'~
~ .. w l SOil I ROCK MATERiAl OE$CRlPTlON ~1': ADDITIONAl>~ a: AElD TeST i5 x

~ 6" I!' ~~
~ ~

§§ OBSERVATIONS
" ~9 ":l~ ~ we 0EPrH w ~ §l" c_ RL a: :>

0.0 '20 TP111J1 51,' • TOPSOJL:~ Sity SAND
OS O.OO-O.~m

.- :.k, Medium Ol"lllnl!d. darSc brown, trace grass roots c.--
I 0.25

·.·.·11·
,_.. TP11112

._.
CIByeySANO

OS O.25-0.5Dm
. _.

Medium to C03I'Se grained, light grey yeDow--
0_'

0.50 .-. ~~-------------------1.70 TP11113 "'.- - Becomes light grey
OS O.5G-O.75m

le .:..
TP111/.. ~~.

'.' .
OS O.75--1.00m .~1':-:.-

1_0 1.00 -1.20 Wtlt/S "' S~ty CLAY
OS 1.OQ..1.25m Orange, light grey mottled,,-
TP111/6 ---'
CS 1.2s,,',50m -"--

-~

1.5- or- -TPl11n -~
OS 1.S~1.75m -

2<~
x

f><-.. TP11118
OS 1,7S.2.0Dm - "

2.0-
~ 1-TPl11/9 f;;-'

OS 2.OG-2.2Sm
----'..-

TP111/10 -~

~ OS 2.25-2.50m
~---,

~ 2.5-
TP111/11 .x-

I
OS 2.50-2.75m -

~-

• TP111112

--~§ OS 2.75-3.00m
1----'

~
3.0- -"-- -TP111/13 f---'

OS 3.fJ0.3.25m

~
or-
I--~

TP1T1114 ..!!---,• OS 3.25-3.50m

I
-

J.5O -"-
·1.30 TEST PIT DISCONTINUED@3.50m

E
~

i
4.0-0

0

4.5-

,1--- - "- ..."'- -'-------_.- --- ----------------------- --------------
This report of lest pit must be read In eonjundion with accompanying notes and abbreviations. It has been preparad 'or

environmental purposes only, without attempt to consider geotec.hnlcal propelties or the geotec:hnical significance of the materialS
encountered. As such j( should not be relied upon for geotechnical purpose-&.. GAP glNT FN. FOTe

RL'



.~es REPORT OF TEST PIT: TP112

SHEET: 1 OF 1

CLIENT: Bruce & Associates Consulting POSITION: Refer to Sile Plan MACHINE: Backhoe

PROJECT: ASS Investigation SURFACE RL: 1.7 m DATUM: AHD CONTRACTOR: Coppens

LOCATION: Port Pacific Estate, Craiglie PIT DEPTH: 3.50 m LOGGED: JEH DATE: 716107

JOB NO: 077673022 BUCKET TYPE: CHECKED: PKS DATE: 1516107

ExcIvatfon Sampling Field Malartal Delcrtptlon

~~ " ~w ~ w STRUCTURE AND~~ SAMPtEOR ~

f;1 ~

" ~ l !i~0 ~ f' SOIL I ROCK MATERIAL DESCRIPTION '" ADDITIONAL

~ ~~ I!' FlELD TEST " ~ w !i OBSERVATIONS
w i '" ~'" '" ~~1;\~ ~

DEPTH w <g 0
:>: "g Re ~ ",g :>:

0.0 1.70 TP11211 .'-C'" TOPSOIL:- SJty SN<IO
OS O.OD-O..2Sm ,'''', Medilxn grained, dali: brooNn, trace graM roots

~

l!i.~\

TP112J2 ;;.~. "
OS O.25-0.50m

~.~
D•• 0.50 Co" "If'

,.20 TP11213 Clayey SAND
OS O.50-0.7Sm Medium to coarse grained. light grey

'.' .

TP11214
._....

OS D.75-1.Com '.' .

~. ':.' :>:

1.0-
._.

TP11215 ...
OS 1.DO-1.25m .~

rMt-
. .,.-.

0.45 1P11216 ~. Silly CLAV
OS 1.25-1.50m .- Orange. liotlt grey motDed

1.'- TP112/7 ---'
OS 1.5G-l.75m ~

-~

'" ..- "m TP11218 -~
OS 1.75-2.00m -

"'~2.0-
TPl1219 1><- 1-
OS 2.DO-Z.25m -

E I 2.25 ~-
:l -o~S 1P112/10 Clayey SAND

i 0 OSU5-2.50m "'.,' Medium to coarse grained, grey, light gnty

~ j '.' .
2.'-

...
-TP112111 '-.

OS 2.SD-2.7Sm '.' ,

I .-

1
.... _.

" TP112112 ...
~

os 2.7S-3.00m .~ :>:..

§I 3.0-
W112/13 re,'.' . 1-
OS 3.CID-3.25m

.~.. '

~ Tp112/14
c:.':":'

I OS 3.25-3.50m

3.50 ~ .::-
.1.10 TEST PIT DISCONTINUED@ 3.50 m

I
~

i 4.0-

~
~•
2 4.'-

~
~

~
~:;,

-Ls,,-D,-- -
_________ 1_________________________ l... __ --------------,-

~
This report of test pi1 must be read in conjunction with accompanylflg noles and abbreviations. It has been PfIlpared fl:lr

environmental purposes only, witOOut attempt to consider geotechnical properties er the geoteehnical Significance ef the malel1a1s
encountered. As IiUch it should not be relied upon fer geolechnlcal purposes. GAP glNT FN. F01e

Rl2



REPORT OF TEST PIT: TP113

CLIENT:
PROJECT:
LOCATION:

JOB NO:

Bruce &Associates Consulting
ASS Investlgation
Port Pacific Estate. Craiglie
onS73022

POSITION: Refer to sne Plan
SURFACE RL: 2.S m DATUM: AHD
PIT DEPTH: 3.00 m

BUCKET TYPE:

SHEET: 1 OF 1

MACHINE: Bacl<hoe
CONlRACTOR: Coppens
LOGGED: JEH DATE: nsm7
CHECKED: PKS DATE: 15/6/07

Excavation S.mpllng Field Matsrial Description

225
~ TP113110

os 2.2S-2.50m

"~0 ~ SAMPLE OR
0 ~I;; ~ F: FIElD TEST
~ e~ ~ .D

DEPTHw·

" ~ 05 RL
0.0 ,.SO TP11311

OS D.OO-O.25m

I 0.25
TPl1312'.35
OS O.25-0.50m

0.5-
TP113J3
OS O.5l)..(J.75m

-

-

1-

-

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

TOP$OIL;- Silly SAND
Medium grained. darit brown. trace grass roots

SOil I ROCK MATERIAL DESCRIPTION

Clayey SAND
Medium to coarse graIned. grey

Silty CLAY
Light grey

TEST PIT OISCONTINUED @ 3.00 m

0

Iw
0: !.!
~ r
0 • 0

" <l" "w ,,9 !l~

.~":~"'.):
":.'1.!I
~\,;'.~\_.
.'

~,:,:",

.'

.'
"-,
.'
.~

"
.'

,:. :.::
~~7
~~.
c:::
~.

:.::'"'".'

;-::::
.~

~' ,. ....:....-
"

"

~".'
'~..'
1"-
'x-
---'
"-
---'

~
2i_

TP113fl
OS 1.5o-1.75m

TP11315
os 1.0Q..l.25m

TP113/4
OS O.1S-1.DOm

TP1131a
os 1.75-2.00m

TP11319
OS 2.0D-2.2Sm

Tp113f12
OS 2.7S·3.00m

...g..
1..... TP113/6

DS 1.25-'f.50m

1.5-

2.0-

,.s--t~~":~1HTP113fl1
OS 2.SQ-2.75m

3.5-

•.0-

.,5-

III

l
f

1" 1,0-

~
~

a
i'l-+-I-+","-+-:~f<'':'~o:-+-------'

~
:;

i
~
~
~
~•
~'
f

~ -- - -4'&
~

_'-- l _

This report of test pit must be read in conjunctbn with accompanyiog notes and abbreviations. It has been prepared for
environmental purposes only, without attempt to conslclec geotechnieal properties or lIle geotectmical signif"tcance of the materials

encountered. As such It should nOI be relied upon forgeolechnical purposes. GAP glNT FN. F01e
RL2



<I=:tes REPORT OF TEST PIT: TP114

SHEET: 1 OF 1

CLIENT: Bruce & Associates Consulting POSITION: Refer to Site Plan MACHINE: Backhoe

PROJECT: ASS Investigation SURFACE RL: 2.1 m DATUM: AHD CONTRACTOR: Coppens

LOCATION: Port Pacific Estate, Craiglie PIT DEPTH: 3.00 m LOGGED: JEH DATE: 716107
JOB NO: On673022 BUCKET TYPE: CHECKED: PKS DATE: 1616107

Exc:.....tlon sampling Field Material Dnc:ription

zw " 8 ~
~~ '" w STRUCTURE AND

" SAMPLE OR '" Q l ~
w

0 '" ~; FIELD TeST ~ z SOIL {ROCK MATERIAL DESCRIPTlON ~~ ADDITIONAL
?' ~- w " ~o

~

Il ~~
OBSERVATIONS.. u 0w 1;\* ~ w i DEPTH w !IJ" ".s Rl '" 09 "0.0 2.10 TP11"/1 .~"." TOPSOIL:- Silty SAND

0$ o. Ql).O.2.Sm ~.~ Medium grained, daric brawn, trace grass root
"

~
~".~I

US TP11412 ". Clayey SAND
OS O.25-0.50m '.- . MedIum 10 coarse grained, HuM grey.-

0.5-
I' .....

TP11413 " .
OS D.5O-{).7Sm .' .

I' ':... _.
TP114/.. . ..
OS D.75-1.00m ";-:'.

1.0-
TP114/5 ~::::: "
OS 1.0G-l..2Sm ~.:-

I ~~.

TP11416 {:'
~

OS 1.25-1.SOm
''':''''''''".

z " 1.50 ..
-~ z 1.5 0.60 TP114n I":~ Sandy CLAY•" OS 1.5Q.1.7Sm

~
Light grey, medium grained sand

~
~S 0.35 TP11416 2.::; S'tyCLAY

OS 1.75-2.00m light grey and orange mottled.-
2.0-

TP11-419 --'
OS 2.00.2.25m "-

--'
..-

TP11-4/10 f---,
i OS 2.2>2.50m

~-, "
~ 2.5- -

TP114f11 1"-
I

0$ 2.5~2.75m .,.-
~ TP11-4/,2 -;;-
§ CS 2.7s-.J.OOm

3.00
-~

~
.0.110 TEST PIT DiSCONTINUED @ 3.00 m

~

! 3.5- 1-

!

I -4.0-

~
w
0•~
2 41.5-

~
~
~
~
•
~'

.- - - "'- -------- --- --------------~----- - --------------
ThIs report oftesl pit must be read in conjunction wfth accompanying notes and abbreviations. It has been ~pared for

environmental purposes onlY. without atlempt \0 conseer geotechnlcel properties Of the geotechnieal sigflificanee Of the malerials
encountered. Iv. &veh it should not be relied upon 'Of geotechnieal purposes. GAP glNT FN. F01e

RL2



REPORT OF TEST PIT: TP115

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Bruce & Associates Consulting

ASS Investigation
Port PadRe Estate, Craiglie
on673022

POSITION: Refer to Site Plan

SURFACE RL: 2.6 m DATUM: AHD
PIT DEPTH: 3.00 m
BUCKET TYPE:

SHEET: 1 OF 1
MACHINE: Bael<hoe
CONTRACTOR: Coppens
LOGGED: JEH DATE: 7~ro7

CHECKED: PKS DATE: 1516/07

Excavation Sampling FIeld Material Description

3.5-

4.5-

-

-

STRUCTURE AND
ADDITIONAl

OBSERVATIONS
SOiL I ROCK MATERIAl DESCRIPTION

TOPSOIL..:- Sity SAND
Medium grained, da~ brown, lrace grass rools

Slily SAND
Medium grained, brown, trace roots

Silly Clayey SAND
Oar1: grey, with shell fragments (Whc!a shells and
fragments <5mm diameter)

~~-------------------Becomes orange mottled

O,;~------------------- "Becomes more dayey

TEST PIT DISCQNTJNUED @ 3.00 m

Slty Clayey SAND
Fine gl1l1ned. dar1t grey, with shell fragments (WhOle shells
and fragments <5mm dlamoter)

~~r~~----------------

.~'.y.
r;-;"~
~

~::\

"'.' .
:'.k...

".•.;.••.•:t.-+,;===---------------1
~ :':*.' Silly SAND 0

Medium grained, brD\.lln grey, wilh shell fragments (whole
~ .:.~. shells and fragments <:5mm diameter)

it· . . reeecimesmorebroWn- - - - - - - - - - --: :.x,
.,;.:: ....
'.' .

r:.;
#:
:.:2

~

~:"'.
':"""
~.:.;-

K:: _
-.,
~

~

~:.:..:.:""
~.:.:-

-'.,..
)(, ..
I:"""
~.:.:.

4.• -

1\W
0 -~ SAMPLE OR~<

~,.0
~!i ~

FIELD TESTj!O ~-li DEP7Hw lij~ ~s" Rl
D•• 2.60 TPf1511

OS O.OO-O.25m

-4#- TP115/2:>.3,
OS O.25-0.50m

D•• •.50
2.10 TP11513

OS O.SO-O.75m

, 0.75
TPf15f.4'.SS
O$O.75-1.00m

1.• f.O<!
1... TP11515

OS 1.00-t.25m

j TP1151S
OS 1.25-1.S0m

'" ~ 1.'
f.50.. 1.10 TP115,ry

J
OS 1J50-1.7Sm

TP115/8
OS 1.75-2.00m

2.•
2.0<!
0.60 TP11Sf9

OS 2.00-2.25m

TP115J10
OS 2.25-2.SOm

2.'
2.50
0.10 TP115/11

OS 2.50-2.75m

~ TP115/12-0.15

OS 2.75-3.00m

3.0<!
-0.0lil0

I
a
i"f-t-+~~5f>inI-----

2
~,

~

~
~•a
~

~,
~ - - - -4..-,
~

-------- ,---- -------------------- ._- --------------,-
This report of test pit must be read In conjunction with accompanying notes and abbreviations. It has been prepared for

environmental purposes Ol1ly. without attempt 10 consider geoted1nlcal properties or the geotechntcal significance of the materials
eneountered. As such it should nol be relied upon for geotechnical purposes. GAP glNT FN. F01e

Rl2



<I~ REPORT OF TEST PIT: TP116

SHEET: 1 OF 1

CLIENT: Bruce & Associates Consulting POSITION: Refer to Site Plan MACHINE: Backhoe

PROJECT: ASS Investigation SURFACE RL: 2.2 m DATUM: AHD CONTRACTOR: Coppens

LOCATION: Port Pacific Estate. Craiglie PIT DEPTH: 3.00 m LOGGED: JEH DATE: 7/6107

JOB NO: 077673022 BUCKET TYPE: CHECKED: PKS DATE: 15/6/07

Excavation Sampling Field Material C&scrtptlon

0 >

§~ il! Z w ill STRUCTURE AND
0 ~< SAMPLE OR

~ " l SOil (ROCK MATERIAl DESCRIPTION
~

~~ ADDITIONAL0 ~ r;i FIELD TEST "
~

~ gj I'! ~ " Ii; ~~ OBSERVATIONS~~ u
~'"

u
~

w· DEPTH w !'l 0 ow

" 0' RL ~ ",3 " "0

0,0 '20 TPl16/1 .~'.' TOPSOIL:· Slty SAND
OS O.OO-O.25m /i._H, Medium grained, dark brown, trace grass roots 0

r-m- ~t
1.95 TP11612 )l.' . $ilySAND

OS O,25-0,SOm .' :.k, Dark brown grey. with shell fragments (whole shells and
!C .' fragments <5mm diameter)

D.5() ..:~.
0.5 1.70 TP11613 ~ SlIty Clayey SAND

OS O.Sl).().75m ....:... light grey, with shell fragments (whole shells and

*
'J:!: ••.• - fragments <5mm diameter)

1,4 TP11614 ~ SiItY Clayey SAND
OS O,75-1.0Dm ....:... Medium grained, brown. grey with olClnge l'l1ottJing

)c" •

1.0- c"'" 1-
TP11615

..
OS 1.0G-1.25m x·-:-

I
...

TP11616 ~:.~
OS 1.25-1.Som ~.•" w C.:.:..

~ • 1,5 1.50 1-z 0.70 1P11617 ~ suty Clayey SAND
1;5 t OS 1,SO~1.75m

~:=:-:
Medium to coa~ grail"led, dart grey, with some red

"
-IJ1-

moWing, trace ot'ganies

~ 0."" TP1161a - CLAY
OS 1.75-2.00rn -- Orange mottled, with pockets of grey $BOO

-
- - -2.0-

TP116/9 - -
OS 2.0D-2.2Sm - --- -
TP116110 - -

~
OS 2,25-2.50m - --• 2.5- - -

~ TP116111 - -
OS 2.50-2.15m -

I
-- --

TPt16/12 - -:;;

~
OS 2.75-3.00m - -

- -
~, 3,00

a "",BD TEST PIT DISCONTINUED @3.00 m

•;,
~

3.5-

~

~

I 4.0- -

~
w
~•
~ 4.5-

~•
~,

, ,
--"- - ,~~ -~-------'--~- -------------------- ---- --------------',

This report Of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
environmental purposts only. without attempt to con3ider geolechnical properties or the geoteehnical signiflC8nce of the materials

enCOuntered. As such It should not be relied \lpon for geotechnical purposes. GAP glNT FN. F01e
Rl2



.~
METHOD OF SOIL DESCRIPTION

USED ON BOREHOLE AND TEST PIT REPORTS

B FILL t] CLAY (CL, Cl or CH)

K~~
- -

..~:<
~ GRAVEL (GP or GW)

~
ORGANIC SOILS (OL or OH or Pt)

@o ,
J, ,'J,

Je-(1

SAND (SP or SW)

~
COBBLES or BOULDERSD .<;C~·rJ." .

\ ,

D SILT (ML or MH),. ,
, ,

Combinations of these basic svmbols mav be used to indicate mixed materials such as sandy clay.

CLASSIFICATION AND INFERRED STRATIGRAPHY
Soil and Rock is classified and described in Reports of Boreholes and Test Pits using the preferred method given in
AS1726 -1993, Appendix A. The material properties are assessed In the field by visual/tactile methods.

Particle Size Plasticity Properties

Major Division ISub Division Particle Size 40

BOULDERS > 200 mm :;/COBBLES 63 to 200 mm cc c, Hlgh:::licity_ 30
low p1a$~dIy

Medium

Coarse 20 to 63 mm C d., plastlc!ly
d.,

•GRAVEL Medium 6.0 to 20 mm •."

/
.s 20

Fine 2.0 to 6.0 mm ~
OHorMH

HIgII.quld limit

Coarse 0.6 to 2.0 mm ~
~,

SAND Medium 0.2 to 0.6 mm £. 10 / OLorML
Low liquid

Cl.JMLClaylSiII ./ ~mIt sill
Fine 0.075 to 0.2 mm

OL or ML - low liQuid imit &Wt

SILT 0.002 to 0.075 mm 0
0 10 20 30 40 50 60 70 80

CLAY < 0.002 mm Liquid Lim it (%)

MOISTURE CONDITION AS 1726 - 1993

Symbol Term Description

0 Dry Sands and gravels are free flowing. Clays & Silts may be brittle or friable and powdery.

M Moist Soils are darker than in the dry condition & may feel cool. Sands and graveis tend to cohere,

W Wet Soils exude free water, Sands and gravels tend to cohere.

CONSISTENCY AND DENSITY AS1726 -1993

Symbol Term Undrained Shear Symbol Tenm Density Index % SPT"N"#
Strength

VS Very Soft o to 12 kPa VL Very Loose Less than 15 oto 4

S Soft 12 to 25 kPa L Loose 15 to 35 4 to 10

F Firm 25 to 50 kPa MD Medium Dense 35 to 65 10 to 30

St Stiff 50 to 100 kPa 0 Dense 65 to 85 30 to 50

VSt Very Stiff 100 to 200 kPa VD Very Dense Above 85 Above 50

H Hard Above 200 kPa

In the absence of test results, consistency and density may be assessed from correlations with the observed behaviour of
the material.
# SPT correlations are not stated in AS1726 - 1993, and may be subject to corrections for overburden pressure and
equipment type.

GAP Fonn No. .s
Rt1



.~
EXPLANATION OF NOTES, ABBREVIATIONS & TERMS

USED ON BOREHOLE AND TEST PIT REPORTS

DRILLING/EXCAVATION METHOD

AS· Auger Screwing RD Rotary blade or drag bit HQ Diamond Core - 63 mm

AD· Auger Driliing RT Rotary Tricone bit NMLC Diamond COfe - 52 mm

·V V-Bit RAB Rotary Air Blast NQ Diamond COfe - 47 mm

·T TC-Bit, e.g. ADT RC Reverse Circulation BH Tractor Mounted Backhoe

HA Hand Auger PT Push Tube EX Tracked Hydraulic Excavator

DTC Diatube Coring CT Cable Tooi Rig EE Existing Excavation

WB Washbore or Bailer JET Jetting HAND Excavated by Hand Methods

PENETRATION/EXCAVATION RESISTANCE

L Low resistance. Rapid penetration possibie with little effort from the equipment used.

M Medium resistance. Excavation/possible at an acceptable rate with moderate effort from the equipment used.

H High resistance to penetration/excavation. Further penetration is possible at a slow rate and requires
significant effort from the equipment.

R Refusal or Practical Refusal. No further progress possible without the risk of damage or unacceptable wear to
the digging implement or machine.

These assessments are subjective and are dependent on many factors including the equipment power, weight, condition
of excavation or drilling tools, and the experience of the operator.

WATER

~ Water level at date shown <] Partial water loss

C> Water inflow ..... Complete water loss

GROUNDWATER NOT The observation of groundwater, whether present or not, was not possible due to drilling
OBSERVED water, surface seepage or cave in of the borehole/test pit.

GROUNDWATER NOT The boreholeltest pit was dry soon after excavation. However, groundwater could be
ENCOUNTERED present in less permeable strata. inflow may have been observed had the borehole/test pit

been left open for a longer period.

SAMPLING AND TESTING

SPT Standard Penetration Test to AS1289.6.3.1-1993

4,7,11 N;18 4,7.11; Blows per 150mm. N ; Blows per 300mm penetration following 150mm seating
30/80mm Where practical refusal occurs, the blows and penetration for that interval are reported
RW Penetration occurred under the rod weight only
HW Penetration occurred under the hammer and rod weight only
HB Hammer double bouncing on anvil

OS Disturbed sample
BDS Bulk disturbed sample
G Gas Sample
W Water Sample
FP Field permeability test over section noted
FV Field vane shear test expressed as uncorrected shear strength (sv::; peak value, Sr::; residual value)
PlO Photoionisation Detector reading in ppm
PM Pressuremeter test over section noted
PP Pocket penetrometer test expressed as instrument reading in kPa
U63 Thin walled tube sample - number indicates nominal sample diameter in millimetres

Ranklna of Visual Iv Observable Contamination and Odour (for soecific soil contamination assessment projects)
R;O No visible evidence of contamination R-A No non-natural odours identified
R; 1 Slight evidence of visible contamination R;B Slight non-natural odours identified
R;2 Visible contamination R;C Moderate non-natural odours identified
R;3 Sianificant visible contamination R;D Strona non-natural odours identified

ROCK CORE RECOVERY

TCR ; Total Core Recovery (%) SCR; Solid Core Recovery (%) RQD ; Rock Quality Designation (%)

Length of core recovered x 100 L Length of cylindrical core recovered LAxiaJ lengths of core> IOOmm
- x 100 xlOO

Length of core run Length of core run Length of core run

GAP Fonn No. 6
RIA



APPENDIX C

RESULTS OF LABORATORY TESTING

Golder Associates



LABORATORY REPORT COVERSHEET

Date: 26 June 2007

To: Golder Associates Ply Ltd
PO Box 5823
CAIRNS OLD 4870

Attention: Mr Paul Scells

Your Reference:
Laboratory Report No:
Samples Received:
Samples / Quantity:

077673022 Craiglee
56137
25/06/2007
53 Soils composited to 30

The above samples were received intact and analysed according to yourwritten instructions.
Unless otherwise stated, solid samples are reported on a dry weight basis and liquid samples
as received.

4;cA~
Shey Goddard
Administration Manager
CAIRNS

Jon Dicker
Manager
CAIRNS

www.au.~g:;COIll

Page 1 of 8

A ms document Is Issued In accordanceNAYA with NATA's accreditation requiremen1s.
Accredited for compliance with ISO/lEe 17025.

'" ~ NATA accredited laboratory 2562 (3146).'¥"" This report must not be reproduced except in full.

SGS Australia Ply ltd Environmenlill Services Unit 2. 58 CDmpOlI SlIeet, Porlsmllh 4870 OLD AustfiJha
A3N" OC09S' 176 t HI 1011 ,035 5111 f +6110114035 5111

WORLO RECOGNIS(D

ACCREDfTAnoN

Mc:lIllff olll\t SGS 8hp



CLIENT: Golder Associates Ply Lld
PROJECT: 077673022 Craiglee

LABORATORY REPORT

Laboratory Report No: 56137

Chromium Suite

Our Reference Units 56137-1 56137-2 56137-3

Your Reference TP107 0.75-1.25 TP107 1.75-2.25 TP107 3.00-3.50

Moisture .. % wlw 19 16 15

pH KCI pH Units 4.9 5.9 6.3

TAApH6.5 kg H2S0thonne 1.6 <0.5 <0.5

Chromium Reducible Sulfur % wlw 0.005 <0.005 <0.005
(SeR)

Acid Neutralisation Capacity* %CaCOJ NA NA NA

Chromium Suite

Our Reference Units 56137-4 56137-5 56137-6

Your Reference TP108 0.75-1.25 TP108 1.75-2.25 TP110 0.25-0.75

Moisture * % wlw 15 18 13

pH KCI pH Units 5.7 5.3 6.1

TAApH 6.5 kg H2SQ4!tonne <0.5 <0.5 <0.5

Chromium Reducible Sultur % wlw <0.005 <0.005 0.009
(SeR)

Acid Neutralisation Capacity- %CaC03 NA NA NA

Chromium Suite

Our Reference Units 56137-7 56137-8 56137-9

Your Reference TP110 1.75-2.25 TP110 3.00-3.50 TP111 0.00-0.25

Moisture· % w/w 16 19 15

pHKCI pH Units 5.5 5.7 5.2

TAApH6.5 kg H2S04ltonne <0.5 <0.5 0.7

Chromium Reducible Sulfur % w/w <0.005 <0.005 0.006
(SCR)

Acid Neutralisation Capacity· O/OCaC03 NA NA NA
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CLIENT: Golder Associates Ply Lld
PROJECT: 077673022 Craiglee

LABORATORY REPORT

Laboratory Report No: 56137

Chromium Suite

Our Reference Units 56137-10 56137-11 56137-12

Your Reference TP111 1.50-2.00 TP111 2.00-2.50 TP112 0.00-0.50

Moisture .- % w/w 16 16 17

pH KCI pH Units 5.7 5.8 5.2

TAApH 6.5 kg H2S04ltonne <0.5 <0.5 0.7

Chromium Reducible Sulfur % wlw <0.005 <0.005 <0.005

(SeR)

Acid Neutralisation Capacity· %CaCOJ NA NA NA

Chromium Suite

Our Reference Units 56137-13 56137-14 56137-15

Your Reference TP112 0.75-1.25 TP112 1.25-1.75 TP112 2.25-2.75

Moisture· % wfw 21 20 18

pH KCI pH Units 5.9 5.6 5.9

TAA pH 6.5 kg H2S04/tonne <0.5 <0.5 <0.5

Chromium Reducible Sultur % w/w <0.005 <0.005 <0.005

(SeR)

Acid Neutralisation Capacity· % CaGO:! NA NA NA

Chromium Suite

Our Reference Units 56137-16 56137-17 56137-18

Your Reference TP114 0.50-1.00 TP114 1.00-1.50 TP114 1.50-1.75

Moisture .. % wlw 18 20 20

pH KCI pH Units 6.1 6.3 5.1

TAA pH 6.5 k9 H,SO<ltonne <0.5 <0.5 0.6

Chromium Reducible Sulfur % wlw <0.005 <0.005 <0.005

(SeR)

Acid Neutralisation Capacity.. % CaC03 NA NA NA

A
NATA
V
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ACCREDrrATION
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CLIENT: Golder Associates Ply Ltd
PROJECT: 077673022 Craiglee

LABORATORY REPORT

Laboratory Report No: 56137

Chromium Suite

Our Reference Units 56137-19 56137-20 56137-21

Your Reference TPl14 1.75-2.25 TPl14 2.50-3.00 TPl15 0.50-0.75

Moisture· % w/w 16 16 5

pH KC! pH Units 5.0 4.9 6.4

TAApH 6.5 k9 H,SO<ltonne 1.3 1.2 <0.5

Chromium Reducible Sulfur % wlw <0.005 <0.005 <0.005
(SeR)

Acid Neutralisation Capacity· OfoCaC03 NA NA NA

Chromium Suite

Our Reference Units 56137-22 56137-23 56137-24

Your Reference TPl15 1.00-1.50 TPl15 1.50-2.00 TPl15 2.00-2.50

Moisture· % w/w 16 17 17

pH KCl pH Units 6.3 6.5 6.4

TAA pH 6.5 kg H2S04ftonne <0.5 <0.5 <0.5

Chromium Reducible Sulfur % w/w <0.005 <0.005 <0.005
(SeR)

Acid Neutralisation Capacity- % CaC03 NA NA NA

Chromium Suite

Our Reference Units 56137-25 56137-26 56137-27

Your Reference TP115 2.75-3.00 TP116 0.25-0.75 TP116 1.00-1.50

Moisture • % wlw 21 14 20

pH KCl pH Units 5.9 6.1 8.9

TAA pH 6.5 kg H2S04/tonne <0.5 <0.5 <0.5

Chromium Reducible Sultur % wlw 0.52 <0.005 <0.005
(SeR)

Acid Neutralisation Capacity- % Caco, NA NA NA

./\.
NATA
~
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CLIENT: Golder Associates pty Ltd
PROJECT: 077673022 Craiglee

LABORATORY REPORT

Laboratory Report No: 56137

Chromium Suite

Our Reference Units 56137-28 56137-29 56137-30

Your Reference TPl16 1.50-1.75 TPl16 1.75-2.00 TPl16 2.25-2.50

Moisture '* % w/w 21 16 18

pH KCI pH Units 7.5 7.2 7.0

TAApH 6.5 kg H2S04/tonne <0.5 <0.5 <0.5

Chromium Reducible Sulfur % w/w 0.026 0.046 0.050
(SCR)

Acid Neutralisation Capacity· %CaCOa NA 0.61 0.36

A
NATA
~

WORLD RECOGNISED

ACCREDlTATlON
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CLIENT: Golder Associates Ply Ltd
PROJECT: 077673022 Craiglee

LABORATORY REPORT

Laboratory Report No: 56137

TEST PARAMETERS UNITS LOR METHOD

Chromium Suite

Moisture· % wlw 1 CEP-003

pH KCl pH Units 0.1 ASSMAC_23AI CEI-401

TAA pH 6.5 kg H,S04itonne 0.5 ASSMAC_23F ICEI-401

Chromium Reducible % wlw 0.005 ASSMAC_22BI CEI-405
Sulfur (SeR)

Acid Neutralisation %CaC03 0.01 CEI-402
Capacity"

~
NATA
V

WORLD RECOGNISEO
ACCREonATION
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CLIENT: Golder Associates Ply Lld
PROJECT: 077673022 Craiglee

LABORATORY REPORT

Laboratory Report No: 56137

QUALITY CONTROL UNITS Blank Replicate Replicate
Sm#

SamplellReplicate

Moisture * % wlw [Nl] 56137-1 1911 [NIT)

pH KC! pH Units 5.8 56137-1 4.9114.911 RPD: 0

TAA pH 6.5 k9 1Nl] 56137-1 1.6111.611 RPD: 0
H2S04/tonn

e

Chromium Reducible % w/w [Nl] 56137-1 0.00511 0.00511 RPD: 0
Sulfur (SeR)

Acid Neutralisation %CaC03 1Nl] 56137-1 NAIINA
Capacity-

QUALTY CONTROL UNITS Blank Replicate Replicate
Sm#

SamplellReplicate

Moisture .. % w/w 1Nl] 56137-11 1611 [NIT)

pH KCI pH Units 1Nl] 56137-11 5.811 5.911 RPD: 2

TAA pH 6.5 kg [Nl] 56137-11 <0.511 <0.5
H2S04/tonn

e

Chromium Reducible % wlw 1Nl] 56137-11 <0.00511 <0.005
Sulfur (SeR)

Acid Neutralisation %CaC03 [Nl] 56137-11 NAIINA
Capacity·

QUALTY CONTROL UNITS Blank Replicate Replicate

Sm#

SamplellReplicate

Moisture * % wlw 1Nl] 56137-21 511 [NIT)

pH KCI pH Units 1Nl] 56137-21 6.4116.311 RPD: 2

TAApH 6.5 kg 1Nl] 56137-21 <0.511 <0.5
H2S04ltonn

e

Chromium Reducible % w/w [Nl] 56137-21 <0.00511 <0.005
Sulfur (SeR)

Acid Neutralisation % CaGC3 1Nl] 56137-21 NAIINA
Capacity·

~
NATA

"'"WORLO F1ECOCHISEO
ACCAEDlTATtON
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CLIENT: Golder Associates Ply Lld
PROJECT: 077673022 Craiglee

LABORATORY REPORT

NOTES:
LOR - Limit of Reporting.
• This test is not covered by our current NATA accreditation.

Laboratory Report No: 56137

Analysis Date: Between 25/06/07 and 26/06/07

SGS Terms and Conditions are available from www.au.sgs.com

...A. Page 8 of 8
ThIs document is issued in accordanceNATA with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.

V NATA accredited laboratory 2562 (3146).
This report must nol be reproduced except in full.
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LABORATORY REPORT COVERSHEET

Date:

To:

Attention:

15 June 2007

Golder Associates Pty Ltd
PO Box 5823
CAIRNS QLD 4870

Julian Howard

Your Reference:
Laboratory Report No:
Samples Received:
Samples I Quantity:

077673022 Port Pacific Estate, Craiglie
55993
12106/2007
29 Soil composited to 15

The above samples were received intact and analysed according to yourwritten instructions.
Unless otherwise stated, solid samples are reported on a dry weight basis and liquid samples
as received.

This Report must not be reproduced, except in full.

~J~
Shey Goddard
Administration Manager
CAIRNS
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Jon Dicker
Manager
CAIRNS

SGS Austral~) Ply ltd Environmental Services Unit 2, 58 Comport Stleel. POl\snllth 4870 OlD Austmlia WW'I·...<lu.S[Js com
A9N 44 000960 11! t+61(011~0355111 1+61(0}740355111



CLIENT: Golder Associates pty Ltd
PROJECT: 077673022 Port Pacific Estate, Craiglie

LABORATORY REPORT

Laboratory Report No: 55993

Chromium Suite

Our Reference Units 55993-1 55993-2 55993-3

Your Reference TP101A TP101A TP101A

1.25-1.75 2.0-2.25 2.25-2.75

Date Sampled 6/06/2007 6/06/2007 6/06/2007

Moisture %w/w 12 15 16

pH KCI pH Units 5.6 6.0 4.3

TAA pH 6.5 kg H2S04/tonne <0.5 <0.5 1.9

Chromium Reducible Sulfur (SCR) %w/w <0.005 <0.005 <0.005

SHCI %w/w NA NA 0.020

S KCI %w/w NA NA 0.028

S NAS %w/w NA NA <0.005

Chromium Suite

Our Reference Units 55993-4 55993-5 55993-6

Your Reference TP101A TP103A TP103A

3.5-4.0 0.5-1.0 1.5-2.0

Date Sampled 6/06/2007 6/06/2007 6/06/2007

Moisture %w/w 15 16 17

pH KCI pH Units 6.1 5.0 5.3

TAA pH 6.5 kg H2S04ltonne <0.5 0.9 <0.5

Chromium Reducible Sulfur (SCR) %w/w <0.005 0.006 <0.005

SHCI %w/w NA NA NA

S KCI %w/w NA NA NA

S NAS %w/w NA NA NA
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CLIENT: Golder Associates Ply Lld
PROJECT: 077673022 Port Pacific Estate, Craiglie

LABORATORY REPORT

Laboratory Report No: 55993

Chromium Suite

Our Reference Units 55993-7 55993-8 55993-9

Your Reference TP103A TP103A TP105A
2.0-2.5 3.5-4.0 0.5-1.0

Date Sa.mpled 6/06/2007 6/06/2007 6/06/2007

Moisture %w/w 17 17 19

pH KCI pH Unils 6.2 5.9 6.3

TAApH 6.5 kg H2S04llonne <0.5 <0.5 <0.5

Chromium Reducible Sullur (SCR) %w/w <0.005 <0.005 <0.005

SHCI %w/w NA NA NA

S KCI %w/w NA NA NA

S NAS %w/w NA NA NA

Chromium Suite

Our Reference Units 55993-10 55993-11 55993-12

Your Reference TP105A TP105A TP105A
1.25-1.75 2.0-2.5 2.5·3.0

Date Sampled 6/06/2007 6/06/2007 6/06/2007

Moislure %w/w 20 16 16

pH KCI pH Units 6.0 4.8 4.9

TAA pH 6.5 kg H2S04ltonne <0.5 1.3 1.1

Chromium Reducible Sullur (SCR) %w/w <0.005 <0.005 <0.005

SHel %w/w NA NA NA

SKCI %w/w NA NA NA

S NAS %w/w NA NA NA
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CLIENT: Golder Associates Ply Lld
PROJECT: 077673022 Port Pacific Estate, Craiglie

LABORATORY REPORT

Laboratory Report No: 55993

Chromium Suite

Our Reference Units 55993-13 55993-14 55993-15
Your Reference TP106A TP106A TP106A

1.25-1.75 2.0-2.25 3.0-3.5
Date Sampled 6/06/2007 6/06/2007 6/06/2007

Moisture %w/w 16 17 15

pH KCI pH Units 5.2 5.3 5.8

TAA pH 6.5 kg H2S04!lonne <0.5 0.6 <0.5

Chromium Reducible Sulfur (SCR) %w/w <0.005 <0.005 <0.005

SHCI %wlw NA NA NA

S KCI %w/w NA NA NA

S NAS %w/w NA NA NA
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CLIENT: Golder Associates pty Ud
PROJECT: 077673022 Port Pacific Estate, Craiglie

LABORATORY REPORT

Laboratory Report No: 55993

TEST PARAMETERS UNITS LOR METHOD

Chromium Suite

Moisture %w/w 1 CEP-003

pH KCI pH Units 0.1 ASSMACJ3A I CEI-401

TAApH 6.5 kg H2S04/tonne 0.5 ASSMAC_23F I CEI-401

Chromium Reducible Sulfur %wlw 0.005 ASSMAC_22B I CEI-405

(SCR)

SHCI %w/w 0.005 ASSMAC_20B

S KCI %w/w 0.005 ASSMAC_23Ce

S NAS %w/w 0.005 ASSMAC_20J

Page 5 of 8



CLIENT: Golder Associates pty Ltd
PROJECT: 077673022 Port Pacific Estate, Craiglie

LABORATORY REPORT

Laboratory Report No: 55993

QUALITY CONTROL UNITS Blank Replicate Replicate
Sm#

SamplellReplicate

Moisture %w/w [Nl] 55993-1 1211 [NfT]

pH KCI pH Units [Nl] 55993-1 5.6115.711 RPD: 2

TAA pH 6.5 kg H2S04/tonne [Nl] 55993-1 <0.511 <0.5

Chromium Reducible Sullur %w/w 1Nl] 55993-1 <0.00511 <0.005
(SCR)

SHCI %w/w [Nl] 55993-1 NAIINA

S KCI %w/w [Nl] 55993-1 NAIINA

S NAS %w/w [Nl] 55993-1 NAIINA
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CLIENT: Golder Associates pty Ltd
PROJECT: 077673022 Port Pacific Estate, Craiglie

LABORATORY REPORT

Laboratory Report No: 55993

QUALTY CONTROL UNITS Blank Replicate Replicate

Sm#

SamplellReplicate

Moisture %w/w [Nl] 55993-11 1611 [Nm

pH KCI pH Units [Nl] 55993-11 4.8 11 4.8 11 RPD: 0

TAApH 6.5 kg H2S04/tonne [Nl] 55993-11 1.3111.211 RPD: 8

Chromium Reducible Sulfur %w/w [Nl] 55993-11 <0.005 11 <0.005

(SCR)

SHCI %w/w [Nl] 55993-11 NAil NA

S KCI %w/w [Nl] 55993-11 NAil NA

S NAS %w/w [Nl] 55993-11 NAil NA
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CLIENT: Golder Associates pty Ltd
PROJECT: 077673022 Port Pacific Estate, Craiglie

LABORATORY REPORT

NOTES:
LOR - Limit of Reporting.

Laboratory Report No: 55993

Analysis Date: Between 12106/07 and 15/06/07

SGS Terms and Conditions are available atwww.au.sgs.com
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APPENDIX D

"IMPORTANT INFORMATION ABOUT YOUR
GEO-ENVIRONMENTAL REPORT"

Golder Associates



Important Information About Your

Geo-environmentaI Report

These notes have been prepared by Golder Associates Ply Ltd using guidelines prepared by ASFE; The
Association ofEngineering Firms Practising in the Geosciences, ofwhich Golder Associates Ply Ltd is

a member. They are offered to help you in the interpretation ofyour Geo-environmental Report

Geo-environmental studies are commissioned to gain
infonnation about environmental conditions on and
beneath the surface of a site. The more comprehensive
the study, the more reliable the assessment is likely to be.
But remember, any such assessment is to a greater or
lesser extent based on professional opinions about
conditions that cannot be seen or tested. Accordingly,
no matter how much data is accumulated, risks created by
unanticipated conditions will always remain. Have
realistic expectations. Work with your Geo
environmental consultant to manage known and
unknown risks. Part or that process should already have
been accomplished, through the risk allocation
provisions you and your Geo-environmental professional
discussed and included in your contract IS general terms
and conditions. This document is intended to explain
some of the concepts that may be included in your
agreement, and to pass along information and
suggestions to help you manage your risk.

Beware of Change; Keep Your Geo
environmental Professional Advised
The design of a Geo-environmental study considers a
variety of factors that are subject to change. Changes
can undermine the applicability of a report's findings,
conclusions. and recommendations. Advise your Geo
environmental professional about any changes you
become aware ofthem. Geo-environmental professionals
cannot accept responsibility or liability for problems that
occur because a report fails to consider conditions that
did not exist when the study was designed. Ask your
Gea-environmental professional about the types of
changes you should be particularly alert to. Some of the
most common include:
• modification of the proposed development or

ownership group,
• sale or other property transfer,
• replacement of or additions to the financing entity,
• amendment of existing regulations or introduction of

new ones, or
• changes in the use or condition of adjacent property

Should you become aware of any change. do not rely on
an existing Geo-environmental report. Advise your
Geo-environmental professional immediately; follow the
professional's advice.

Recognize the Impact of Time
A Geo-environmental professional's findings,
recommendations, and conclusions cannot remain valid
indefinitely. The more time that passes. the more likely it
is that important latent changes may occur. Do not rely
on a Geo-environmental report if too much time has
elapsed since it was completed. Ask your environmental
professional to define "too much time." In the case of
Phase 1 Environmental Site Assessments (ESAs), for
example, more than 180 days after submission is generally
considered "too much."

Prepare To Deal with Unanticipated
Conditions
The findings. recommendations, and conclusions of a
Phase I ESA report typically are based on a review of
historical information, interviews, a site "walkover," and
other fonus of noninvasive research. When site
subsurface conditions are not sampled in any way, the
risk of unanticipated conditions is higher than it would
otherwise be.

While borings, installation of monitoring wells, and
similar invasive test methods can help reduce the risk of
unanticipated conditions, do not overvalue the
effectiveness of testing. Testing provides information
about actual conditions only at the precise locations
where samples are taken, and only when they are taken.
Your Geo-environmental professional has applied that
specific information to develop a general opinion about
environmental conditions. Actual conditions in areas
not sampled may differ (sometimes sharply) from those
predicted in a report. For example, a site may contain an
unregistered underground storage tank that shows no
surface trace of its existence. Even conditions in areas
that were tested can change. sometimes suddenly, due to
any number of events, not the least of which include
occurrences at adjacent sites. Recognize, too, that even
some conditions in tested areas may go undiscovered,
because the tests or analytical methods used were
designed to detect only those conditions assumed to
exist.

Manage your risks by retaining your Geo-environmental
professional to work with you as the project proceeds.
Establish a contingency fund or other means to enable
your Geo-environmental professional to respond rapidly,
in order to limit the impact of unforeseen conditions. To

Page J of3
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help prevent any misunderstanding, identify those
empowered to authorize changes and the administrative
procedures that should be followed.

Do Not Permit Any Other Party To Rely on
the Report
Geo-environmental professionals design their studies and
prepare their reports to meet the specific needs of the
clients who retain them, in light of the risk management
methods that the client and Geo-environmental
professional agree to, and the statutory, regulatory. or
other requirements that apply. The study designed for a
developer may differ sharply from one designed for a
lender, insurer, public agency... or even another
developer. Unless the report specifically states
otherwise, it was developed for you and only you. Do
not unilaterally permit any other party to rely on it. The
report and the study underlying it may not be adequate
for another party's needs, and you could be held liable for
shortcomings your Geo-environmental professional was
powerless to prevent or anticipate. Inform your Geo
environmental professional when you know or expect
that someone else - a third-party will want to use or rely
on the report. Do not permit third-party use or reliance
until you first confer with the Geo-environmental
professional who prepared the report. Additional
testing, analysis, or study may be required and. in any
event, appropriate terms and conditions should be agreed
to so both you and your Geo-environmental professional
are protected from third-party risks. Any party who relies
on a Geo-environmental report without the express
written permission of the professional who prepared it
and the client for whom it was prepared may be solely
liable for any problems that arise.

Avoid Misinterpretation of the Report
Design professionals and other parties may want to rely
on the report in developing plans and specifications.
They need to be advised. in writing. that their needs may
not have been considered when the study's scope was
developed, and, even if their needs were considered, they
might misinterpret Gee-environmental findings,
conclusions, and recommendations. Commission your
Geo-environmental professional to explain pertinent
elements of the report to others who are permitted to
rely on it, and to review any plans, specifications or
other instruments of professional service that
incorporate any ofthe report's findings. conclusions, or
recommendations. Your Geo-environmental professional
has the best understanding of the issues involved.
including the fundamental assumptions that determined
the study's scope.

Give Contractors Access to the Report
Reduce the risk of delays. claims. and disputes by giving
contractors access to the full report, providing that it is
accompanied by a lel/er of transmittal that can protect
you by making it unquestionably clear that: 1) the study
was not conducted and the report was not prepared for
purposes of bid development, and 2) the findings,
conclusions, and recommendations included in the report

are based on a variety of opinions. inferences, and
assumptions and are subject to interpretation. Use the
letter to also advise contractors to consult with your Geo
environmental professional to obtain clarifications,
interpretations, and guidance (a fee may be required for
this service), and that-in any event-they should conduct
additional studies to obtain the specific type and extent
of information each prefers for preparing a bid or cost
estimate. Providing access to the full report. with the
appropriate caveats. helps prevent formation of
adversarial attitudes and claims of concealed or differing
conditions. ]f a contractor elects to ignore the warnings
and advice in the letter of transmittal. it would do so at its
own risk. Your Geo-environmental professional should
be able to help you prepare an effective letter.

Do Not Separate Documentation from the
Report
Geo-environmental reports often include supplementary
documentation, such as maps and copies of regulatory
files, permits, registrations, citations. and correspondence
with regulatory agencies. If subsurface explorations were
performed, the report may contain final boring logs and
copies of laboratory data. If remediation activities
occurred on site, the report may include: copies of daily
field reports, waste manifests. and information about the
disturbance of subsurface materials. the type and
thickness of any fill placed on site, and fill placement
practices, among other typcs of documentation. Do not
separate supplement01y documentation from the report.
Do not, and do not permit any other party to redraw or
modify any of the supplementary documentation for
incorporation into other professionals' instruments of
service.

Understand the Role of Standards
Unless they are incorporated into statutes or regulations,
standard practices and standard guides developed by the
American Society for Testing and Materials (ASTM) and
other recognized standards-developing organizations
(SDOs) are little more than aspirational methods agreed to
by a consensus of a committee. The committees that
develop standards may not comprise those best qualified
to establish methods and. no matter what, no standard
method can possibly consider the infinite client and
project-specific variables that fly in the face of the
theoretical "standard conditions It to which standard
practices and standard guides apply. In fact. these
variables can be so pronounced that Geo-environmental
professionals who comply with every directive of an
ASTM or other standard procedure could run foul of
local custom and practice, thus violating the standard of
care.

Accordingly, when Geo-environmental professionals
indicate in their reports that they have perfonned a
service "in general compliance" with one standard or
another. it means they have applied professional
judgement in creating and implementing a scope of
service designed for the specific client and project
involved, and which follows some of the general precepts
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laid out in the referenced standard. To the extent that a
report indicates "general compliance" with a standard,
you may wish to speak with your Geo-environmental
professional to learn more about what was and was not
done. Do not assume a given standard was followed to
the letter. Research indicates that that seldom is the
case.

Realize That Recommendations May Not Be
Final
The technical recommendations included in a Geo
environmental report are based on assumptions about
actual conditions, and so are preliminary or tentative.
Final recommendations can be prepared only by
observing actual conditions as they are exposed. For
that reason, you should retain your Geo-environmental
professional to observe construction and/or remediation
activities on site, to pennit rapid response to
unanticipated conditions. The Geo-environmenlal
professional who prepared the report cannot assume
responsibility or liability for the report's
recommendations if lhat professional is /lot retained /0

observe relevant site operations.

Understand That Geotecbnical Issues Have
Not Been Addressed
Unless geotechnical engineering was specifically
included in the scope of professional service, a report is
not likely to relate any findings, conclusions, or
recommendations about the suitability of subsurface
materials for construction purposes. especially when site
remediation has been accomplished through the removal,
replacement, encapsulation, or chemical treatment of on
site soils. The equipment, techniques, and testing used
by geotechnical engineers differ markedly from those
used by Geo-environmental professionals; their
education, training, and experience are also significantly
different. If you plan to build on the subject site, but
have not yet had a geotechnical engineering study
conducted, your Geo-environmental professional should
be able to provide guidance about the next steps you
should take. The same firm may provide the services you
need.

Read Responsibility Provisions Closely
Geo-environmental studies cannot be exact; they are
based on professional judgement and opinion.
Nonetheless. some clients, contractors, and others
assume Geo-environmental reports are or certainly should
be unerringly precise. Such assumptions have created
unrealistic expectations that have led to wholly
unwarranted claims and disputes. To help prevent such
problems, Geo-environmental professionals have
developed a number of report provisions and contract
terms that explain who is responsible for what, and how
risks are to be allocated. Some people mistake these fOT
"exculpatory clauses," that is, provisions whose purpose
is to transfer one party's rightful responsibilities and
liabilities to someone else. Read the responsibility
provisions included in a report and in the contract you

and your GeoMenvironmental professional agreed to.
They aTe important.

Rely on Your Geo-environmental Professional
for Additional Assistance
Membership in ASFE exposes Geo-environmental
professionals to a wide array of risk management
techniques that can be of genuine benefit for everyone
involved with a Geo~environmental project. Confer with
your ASFE-member Geo-environmental professional for
more information.
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1 Introduction 

The Port Pacific Estate is located at Craiglie, just south of Port Douglas.  Entry to the subject site is obtained 
from Beor Street. 

The site is generally bounded by the Captain Cook Highway and the existing Plantation Resort to the west, 
the Beor Street road reserve to the north, and farming land to the south. 

Stages 1 and 2 of the development have been constructed.  It is now proposed to construct Stages 3 and 4 
of the Estate.  The layout of the development is shown in Appendix A. 

A flood study of the area around the Port Pacific Estate was carried out, to determine: 

 the flood levels in the area, for a range of Average Recurrence Interval (ARI) events, assuming 
existing climate conditions; and 

 the 100 year flood levels in the area assuming the predicted impacts of Climate Change to the year 
2100, as these levels will be used to set the allotment levels within Stages 3 and 4. 

This report presents the results of the investigation. 
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2 Catchment Hydrology 

2.1 Catchment Area 
Two main catchments discharge stormwater runoff to the Port Pacific Estate.  A third smaller catchment 
discharges runoff into Craiglie Creek downstream of the subject site.  The size of these catchments was 
determined from topographic data of the area.  The catchment boundaries are shown in Appendix C 
(Figure C1).  The total catchment areas upstream of the Captain Cook Highway were calculated to be 
approximately: 

 Craiglie Creek 196 hectares; 

 Southern Creek 90 hectares; and 

 Northern Creek 17 hectares. 

 

2.2 Time of Concentration 
The time of concentration for the two main catchments was calculated using two different methodologies, as 
described in the Queensland Urban Drainage Manual (QUDM), Section 4.06.11: the Bransby-Williams’ 
Equation and the Modified Friend’s Equation. 

The formula for the Bransby-Williams’ Equation is: 

2.01.0

58
SA
Ltc  

 
where: tc = time of concentration of the catchment (min) 
 L = length of flowpath from the outlet to the catchment divide (km) 
 A = catchment area (ha) 
 S = equal area slope (%) 

The formula for the Modified Friend’s Equation is: 

4.01.0

800
SChA
Ltc  

 

where: tc = time of concentration of the catchment (min) 
 L = length of flowpath from the outlet to the catchment divide (km) 
 Ch = Chezy’s coefficient at the site = R1/6/n 
 R = hydraulic radius = 0.65Rs (where the slope varies along the stream) 
 Rs = hydraulic radius at the site (m) 
 n = average Manning’s n roughness along the stream 
 A = catchment area (ha) 
 S = equal area slope (%) 

Using these equations, the time of concentration of each catchment to the subject site was calculated, as 
shown in Table 2-1. 
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Table 2-1 Time of Concentration 

Parameter Craiglie Creek Southern Creek 

Stream Length (m) 2117 1908 

Catchment Area (ha) 196.1 90.3 

Equal Area Slope (%) 5.4 6.0 

Hydraulic Radius at Outlet (m) 1.0 0.75 

Average Manning’s n 0.10 0.10 

Time of Concentration – Bransby Williams (min) 52 50 

Time of Concentration – Modified Friends (min) 55 54 

 

These results show that the calculated times of concentration are consistent using both methodologies.  
Thus, the following times of concentration were adopted for each catchment: 

 Craiglie Creek 52 minutes; and 

 Southern Creek 50 minutes. 

 

2.3 Coefficient of Runoff 
The coefficient of runoff for the catchment was determined in accordance with the FNQROC Development 
Manual (Version No. 11/06) and the Queensland Urban Drainage Manual (2007), as shown below. 

The catchments are generally undeveloped, thus a 10 year coefficient of runoff of 0.70 was adopted. 

The coefficient of runoff for the 100 year ARI event is therefore 0.84. 

 

2.4 Rational Method 
Using the times of concentration shown above, the Rational Method was used to calculate the 100 year 
discharge from each catchment. 

Design rainfall intensities for Port Douglas were obtained using the Intensity-Frequency-Duration data 
contained in FNQROC Development Manual (Version No. 11/06). 

The resultant peak discharges for the 100 year event using the Rational Method are: 

 Craiglie Creek 56 m³/s; and 

 Southern Creek 27 m³/s. 
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2.5 WBNM Model 
A WBNM hydrologic model of the catchments was established.  The layout of the model is shown in 
Appendix C (Figure C2). 

The design rainfall data for the catchment was determined in accordance with Australian Rainfall & Runoff.  
The information used is as follows: 

2 Year ARI, 1 hour Intensity 60 mm/h 

2 Year ARI, 12 hour Intensity 13 mm/h 

2 Year ARI, 72 hour Intensity 5.0 mm/h 

50 Year ARI, 1 hour Intensity 100 mm/h 

50 Year ARI, 12 hour Intensity 27.5 mm/h 

50 Year ARI, 72 hour Intensity 9.5 mm/h 

Regional Skewness 0.15 

Geographical Factor F2 3.86 

Geographical Factor F50 17.1 

 

The design rainfall losses adopted for the analysis were: 

Pervious Area Initial Loss = 0 mm 

 Continuing Loss = 2.5 mm/h 

Impervious Area Initial Loss = 0 mm 

 Continuing Loss = 0 mm/h 

 

A Lag Parameter of 1.50 was used in the WBNM model.  Studies carried out using WBNM have found that 
the average value of the Lag Parameter across a wide range of catchments is between 1.30 and 1.80 (ref. 
WBNM User Manual).  Thus, the adopted value of 1.50 is within the accepted bounds. 

The WBNM model was run for a range of storm durations, from 10 minutes to 72 hours, with the 1.5 hour 
event producing the peak discharge from each catchment.  The peak discharges calculated by the WBNM 
model are: 

 Craiglie Creek 61 m³/s; and 

 Southern Creek 28 m³/s. 

This result shows that the peak flows calculated by the WBNM model agree well with those from the Rational 
Method (refer Section 5.4).  Thus, it was considered that the WBNM model could be used to calculate the 
discharge hydrographs from the catchment. 
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3 Hydraulic Analysis 

3.1 Topographic Information 
The flood flow within the study area was modelled using the 2 dimensional unsteady flow software TUFLOW 
(Build 2012-05-AA-iSP-w64). 

A digital terrain model (DTM) of the study area was set up using: 

 Lidar data of the floodplain and surrounds in the vicinity of the subject site; 

 field survey of key areas around the subject site;  

 as-constructed survey of Stages 1 and 2 of Port Pacific Estate; and 

 design DTM of Stages 3 and 4 of Port Pacific Estate. 

Council recently approved flood mitigation works for Stages 1 and 2 of the Port Pacific Estate.  These works 
included: 

 a 20 metre wide grass-lined open channel along the southern boundary of the Port Pacific site 
(known as the Southern Drain); 

 a stormwater drainage line, running from the sag in Dulku Close to the Southern Drain; 

 additional filling for the existing vacant lots in Stage 2; and 

 upgrading the existing overland flow path from the Stage 2 sag to a 10 metre wide concrete path. 

Some details of the flood mitigation works are shown in Appendix A.  Thus, these works were also 
incorporated into the DTM for the TUFLOW model. 

This DTM was used to define the existing ground levels within the flood model study area. 

Based on this DTM, a TUFLOW model with a fine 5 metre grid was established.  The extent of the TUFLOW 
model is shown in Figure B1 in Appendix B. 

It is noted that a formal open channel (known as the Northern Drain) may be constructed along the northern 
boundary of the site.  In addition, there may be changes to: 

 the elevation of the Entry Road; and 

 the size and number of culverts underneath the Entry Road. 

Various flood mitigation options have been modelled, however a final design has not yet been approved.  
Thus, this report does not include any possible changes to the topography and drainage design at the 
northern end of the site. 
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3.2 1-D Links 
Culverts were input into the TUFLOW model as 1-dimensional flow links.  Inlet and outlet loss coefficients of 
0.5 and 1.0 respectively were used for all structures.  The TUFLOW model checks the operation of culverts 
under both inlet and outlet flow control, for Class 1 (free water surface) and Class 2 (submerged entrance) 
conditions. 

The existing open channel along the western boundary of the site was also modelled as a series of 1-
dimensional flow links.  Cross sections of the open channel were extracted from field survey, and used in the 
TUFLOW model to define the flow area. 

 

3.3 Floodplain Roughness 
The Manning’s n roughness values applicable to the study area were determined from site inspections and 
aerial photography.  The values used are summarised in Table 3-1. 

 

Table 3-1 Manning’s n Values 

Location Manning’s n 

Road Reserves 0.02 

Golf Course 0.035 

Heavily Grassed or Vegetated Areas 0.08 

Densely Treed/Mangrove Areas 0.15 

Commercial Precincts 0.20 

 

3.4 Tailwater Level 
The downstream boundary of the TUFLOW model is located at the outfall of Craiglie Creek to the Pacific 
Ocean, near Port Douglas.  Relevant ocean levels are as follows. 

 The Highest Astronomical Tide (HAT) level at Port Douglas is 1.78 mAHD (ref. Queensland Tide 
Tables 2012, Queensland Government). 

 The 100 year storm tide level in the vicinity of Port Douglas (i.e. at Oak Beach) is 1.9 mAHD 
(ref. Queensland Climate Change and Community Vulnerability to Tropical Cyclones – Ocean 
Hazards Assessment Stage 3, Queensland Government, July 2004).  An allowance of 300 mm was 
added to this level, to account for wave setup at the coastline. 

Based on these levels, a 100 year storm tide level of 2.2 mAHD was adopted for the existing 100 year event, 
and a Highest Astronomical Tide level of 1.78 mAHD was adopted for the smaller events. 
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3.5 Catchment Inflows 
Subcatchment hydrographs calculated by the WBNM model were input into the TUFLOW model.  As 
discussed in Section 2.5, the 1.5 hour storm event produced the peak discharges in the vicinity of the subject 
site. 

Direct rainfall-on-grid was applied to the TUFLOW model for all parts of catchment area east of the Captain 
Cook Highway.  This included the subject site, the Coral Gardens site to the south, and the Juniper 
development to the north. 

Overland flow from Stages 3 and 4 of the subject site discharges along Wabul Street to the Southern Drain, 
or along Jiwal Jiwal Street into the floodplain to the east of the site. 

 

3.6 Model Results 
The TUFLOW model was used to calculate the flood levels in the vicinity of the Port Pacific Estate for a 
range of average recurrence interval (ARI) flood events. 

The calculated flood levels and extent of inundation for each event are shown in Appendix B.  A summary of 
the results is presented in Table 3-2.  The location of the reporting points is shown in Figure B2 in 
Appendix B. 

 

Table 3-2 Peak Flood Levels 

Location 
Peak Flood Level (mAHD) 

2 year 
ARI 

5 year 
ARI 

10 year 
ARI 

20 year 
ARI 

50 year 
ARI 

100 year 
ARI 

Southern Drain 
Upstream End of Stage 3 3.29 3.33 3.37 3.44 3.52 3.60 

Southern Drain 
Midway Along Boundary 

3.07 3.10 3.13 3.17 3.23 3.29 

Southern Drain 
Downstream End 

2.66 2.72 2.75 2.81 2.88 2.97 

Port Pacific Site 
Eastern Boundary 

2.49 2.59 2.64 2.71 2.79 2.90 
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3.7 Climate Change 
The allotment fill levels in Stages 3 and 4 will be designed to account for the impacts of Climate Change on 
the Craiglie Creek flood levels. 

Recent climate change investigations (ref. Increasing Queensland’s resilience to inland flooding in a 
changing climate: Final Scientific Advisory Group report – Derivation of a rainfall intensity figure to inform an 
effective interim policy approach to managing inland flooding risks in a changing climate, Department of 
Environment and Resource Management, 2010) recommend that an allowance for a 20% increase in design 
rainfall intensities should be adopted for climate change. 

The current projection for sea level rise by the International Panel on Climate Change (IPCC, 2007) is 
800 mm by the Year 2100. 

An analysis was therefore carried out for the 100 year ARI event, incorporating the following elements of 
climate change: 

 increase in rainfall intensity of 20%; and 

 sea level rise of 800 mm (i.e. giving a tailwater level = 3.0 mAHD). 

The impact of climate change on the calculated 100 year ARI flood levels is shown in Table 3-3.  The extent 
of inundation and flood levels associated with this event are shown in Figure B9 in Appendix B.  As 
discussed above, these flood levels will be used to determine the minimum allotment levels in Stages 3 and 
4 of the Port Pacific Estate. 

 

Table 3-3 Impact of Climate Change on Flood Levels 

Location 

Peak Flood Level (mAHD) 

100 year ARI 100 year ARI + 
Climate Change 

Southern Drain – Upstream End of Stage 3 3.60 3.77 
Southern Drain – Midway Along Boundary 3.29 3.44 

Southern Drain – Downstream End 2.97 3.22 
Port Pacific Site – Eastern Boundary 2.90 3.20 
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4 Conclusions 

It is proposed to develop Stages 3 and 4 of the Port Pacific Estate at Craiglie. 

A flood study was carried out to determine the flood levels applicable to the proposed development. 

A WBNM hydrologic model of the catchment discharging to the Port Pacific Estate site was setup.  The 
model achieved similar results to the peak flows calculated using the Rational Method. 

A TUFLOW hydraulic model of the study area was set up to determine the flood levels applicable to the site. 

The allotment fill levels in Stages 3 and 4 will be designed to account for the following impacts of Climate 
Change on the Craiglie Creek flood levels: 

 increase in rainfall intensity of 20%; and 

 sea level rise of 800 mm (i.e. tailwater level = 3.0 mAHD). 

The peak flood levels and extent of inundation at the site are shown in Appendix B. 
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FLOOD MITIGATION WORKS

DOWNING STREET/CAPTAIN COOK HIGHWAY, CRAIGLIE
AT PORT PACIFIC ESTATE

FNQROC

IMEAQ

CARDNO

SOUTHERN DIVERSION DRAIN AND DULKU CLOSE DRAINAGE

PORT PACIFIC ESTATE

DISCLAIMER
The proposed Southern Diversion Drain as shown on these drawings is proposed to form a part of proposed flood mitigation
works for Port Pacific Estate.
The concept shown on these drawings is subject to approval by Cairns Regional Council of an overall proposal for
provision of flood mitigation works for Port Pacific Estate, approval by Cairns Regional Council of the report prepared
by Cardno (Qld) Pty Ltd titled Port Pacific Estate Port Douglas Flood Study and agreement by other stakeholders
including affected landowners to the overall proposal for provision of flood mitigation works for Port Pacific Estate.
The design intent of the proposed Southern Diversion Drain is to convey from the east side of the road reserve of the Captain
Cook Highway to outfall east of proposed Stage 4 of Port Pacific Estate the part of the estimated discharge corresponding to a
flood event of average recurrence interval (ARI) 100 years in the waterway described in the Port Pacific Estate Port Douglas
Flood Study as the Southern Creek which would cross the Captain Cook Highway in existing culverts.
It is proposed that eventually the outfall of the Southern Diversion Drain will be diverted through culverts between proposed
Stages 4 and 5 of Port Pacific Estate to outfall to the north of proposed Stage 5 of Port Pacific Estate.
Hydrological investigation performed by Cardno (Qld) Pty Ltd (refer Flood Study report) has estimated that the discharge
approaching the west side of the Captain Cook Highway in the Southern Creek catchment for a flood event with an average
recurrence interval of 100 years is approximatley 28 m³/s. Further hydraulic investigation by Cardno (Qld) Pty Ltd has estimated
that a peak discharge approximately 19 m³/s would cross the Highway via the existing culverts, no flow would overtop the
Highway and the balance of the discharge from the southern Creek catchment would be diverted towards the north along the west
side of the Highway or be attenuated by the flood storage available in this area.
A detailed hydraulic investigation by Cardno (Qld) Pty Ltd has estimated that the capacity of the proposed drain dimensioned and
surfaced as shown on these drawings will be adequate to convey the estimated discharge of 19 m³/s corresponding to a flood
event with an average recurrence interval of 100 years with 300mm freeboard.
The proposed Southern Diversion Drain as shown on these Cardno (Qld) Pty Ltd drawings relies on the findings of the Cardno
(Qld) Pty Ltd Flood Study and associated investigations.
Other flood mitigation works proposed to be implemented in conjunction with the proposed Southern Diversion Drain include the
following.

Flood mitigation works within Stage 1 of Port Pacific Estate as described in the Port Pacific Estate Port Douglas Flood Study.
Construction of a Northern Diversion Drain generally in the unformed road reserve of Downing Street along the northern
boundary of Port Pacific Estate.

The proposed flood mitigation works will not achieve compliance with the requirements of the FNQROC Development Manual or
the Queensland Urban Drainage Manual for stormwater drainage design, particularly with respect to the depth of inundation of the
Port Pacific Estate entrance road.
The extent of flood mitigation in Port Pacific Estate expected to be achieved by the proposed Southern Diversion Drain is
described in the Port Pacific Estate Port Douglas Flood Study.
It is expected that construction of the proposed Southern Diversion Drain would increase the extent of the 100 years ARI flood
inundation and corresponding flood water levels at the downstream end of the proposed Southern Diversion Drain including in
property other than the Port Pacific Estate property, as discussed in the Port Pacific Estate Port Douglas Flood Study. The largest
increases in the 100 years ARI flood levels near the eastern end of the Southern Diversion Drain have been estimated as part of
the Flood Study to be approximately 330mm for all flood mitigation options considered by the Flood Study. Increases in the 100
years ARI flood levels within the heavily vegetated area downstream of the Port Pacific site have been estimated as part of the
Flood Study to be up to 100mm for all flood mitigation options considered by the Flood Study.
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Figure B1.  TUFLOW Model Extent 
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Figure B2 – Location of Reporting Points 
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Figure B3 – 2 Year ARI Flood Levels 
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Figure B4 – 5 Year ARI Flood Levels 
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Figure B5 – 10 Year ARI Flood Levels 
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Figure B6 – 20 Year ARI Flood Levels 
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Figure B7 – 50 Year ARI Flood Levels 
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Figure B8 – 100 Year ARI Flood Levels 
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Figure B9 – 100 Year ARI + Climate Change Flood Levels 
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PORT PACIFIC ESTATE - STAGES 3-5WATER ANALYSIS RESULTS

Peak Hour Demand

ID From Node To Node Length (m)
Diameter 

(mm)
Roughness Flow (L/s)

Velocity 

(m/s)

HL/1000 

(m/km)
ID

Demand 

(L/s)

Elevation 

(m)
Head (m)

Pressure 

(m)

P01 R1 N01 21.70 157.40 100 8.43 0.43 2.48 N01 0.29 3.80 41.55 37.75

P02 N01 N02 109.40 157.40 100 5.67 0.29 1.19 N02 2.20 3.80 41.42 37.62

P03 N02 N03 49.20 157.40 100 3.47 0.18 0.48 N03 0.51 4.60 41.39 36.79

P04 N03 N04 66.20 157.40 100 2.96 0.15 0.36 N04 0.44 4.60 41.37 36.77

P05 N04 N05 64.20 157.40 100 2.52 0.13 0.27 N05 0.44 4.35 41.35 37.00

P06 N05 N06 58.30 157.40 100 2.08 0.11 0.19 N06 0.44 4.20 41.34 37.14

P07 N06 N07 46.70 157.40 100 1.64 0.08 0.12 N07 0.37 4.00 41.34 37.34

P08 N01 N08 131.20 108.20 100 2.47 0.27 1.58 N08 2.20 3.80 41.34 37.54

P09 N08 N09 95.30 108.20 100 0.27 0.03 0.03 N09 0.00 3.80 41.34 37.54

P10 N09 N07 33.00 108.20 100 0.27 0.03 0.03 N10 0.44 4.00 41.25 37.25

P11 N07 N10 123.50 108.20 100 1.54 0.17 0.66 N11 0.44 4.00 41.22 37.22

P12 N10 N11 82.70 108.20 100 1.10 0.12 0.35 N12 0.00 4.00 41.22 37.22

P13 N11 N12 30.90 108.20 100 0.66 0.07 0.14 N13 0.44 4.00 41.22 37.22

P14 N12 N13 55.60 108.20 100 0.44 0.05 0.06 N14 0.22 4.00 41.22 37.22

P15 N12 N14 98.80 108.20 100 0.22 0.02 0.02

ID Flow (L/s) Head (m)

R1 -8.43 41.60

PIPES NODES

Q074061-003H:\2007\074061-003\Design\Water\Water Reticulation Model Data V2.xlsx RUN - PEAK HOUR



PORT PACIFIC ESTATE - STAGES 3-5WATER ANALYSIS RESULTS

FIRE FLOW 

2/3 Peak Hour Flow with additional 15L/s at Node N14 (i.e. Stage 5)

ID From Node To Node Length (m)
Diameter 

(mm)
Roughness Flow (L/s)

Velocity 

(m/s)

HL/1000 

(m/km)
ID

Demand 

(L/s)

Elevation 

(m)
Head (m)

Pressure 

(m)

P01 R1 N01 21.7 157.4 100 20.62 1.06 12.99 N01 0.19 3.80 34.72 30.92

P02 N01 N02 109.4 157.4 100 13.92 0.72 6.27 N02 1.47 3.80 34.03 30.23

P03 N02 N03 49.2 157.4 100 12.45 0.64 5.1 N03 0.34 4.60 33.78 29.18

P04 N03 N04 66.2 157.4 100 12.11 0.62 4.85 N04 0.29 4.60 33.46 28.86

P05 N04 N05 64.2 157.4 100 11.82 0.61 4.63 N05 0.29 4.35 33.16 28.81

P06 N05 N06 58.3 157.4 100 11.53 0.59 4.42 N06 0.29 4.20 32.90 28.70

P07 N06 N07 46.7 157.4 100 11.23 0.58 4.22 N07 0.25 4.00 32.71 28.71

P08 N01 N08 131.2 108.2 100 6.51 0.71 9.52 N08 1.47 3.80 33.47 29.67

P09 N08 N09 95.3 108.2 100 5.04 0.55 5.93 N09 0.00 3.80 32.90 29.10

P10 N09 N07 33 108.2 100 5.04 0.55 5.93 N10 0.29 4.00 26.47 22.47

P11 N07 N10 123.5 108.2 100 16.03 1.74 50.55 N11 0.29 4.00 22.43 18.43

P12 N10 N11 82.7 108.2 100 15.73 1.71 48.85 N12 0.00 4.00 20.97 16.97

P13 N11 N12 30.9 108.2 100 15.44 1.68 47.17 N13 0.29 4.00 20.97 16.97

P14 N12 N13 55.6 108.2 100 0.29 0.03 0.03 N14 15.15 4.00 16.47 12.47

P15 N12 N14 98.8 108.2 100 15.15 1.65 45.53

ID Flow (L/s) Head (m)

R1 -20.62 35.00

PIPES NODES

Q074061-003H:\2007\074061-003\Design\Water\Water Reticulation Model Data V2.xlsx RUN - FIRE FLOW NODE N14
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Terese Ham (Cairns)

From: Mark Perry (Cairns)
Sent: Thursday, 23 August 2012 9:21 AM
To: Cairns Office (Cairns)
Subject: FW: 8/10/13 - Port Pacific Estate Stages 3 & 4

Q074061/3 
 
  
From: Moreno-Neisa Walter [mailto:W.Moreno-Neisa@cairns.qld.gov.au]  
Sent: Tuesday, 14 August 2012 2:34 PM 
To: Kurt Eising (Cairns) 
Cc: Cairns Office (Cairns); Bevan Clayton (Cairns); Mark Perry (Cairns); Ringer Michael; Smith Tim 
Subject: 8/10/13 - Port Pacific Estate Stages 3 & 4 
 
Hi Kurt: 
 
With regards to your below request, please be advised that Council is not accepting this proposal. 
Council’s decision is based on the fact that at the end it could end up with drainage outfalls all the 
way along; also, scour problems could be presented on-site when houses and pools are built, not to 
mention that water is more likely to encroach into these properties in the event of a major storm.   
 
Therefore, these lots are to drain to the street and be designed with an adequate pipe system to take 
the minor flows, and then to be discharged into the major drain in accordance with FNQROC Manual; 
additionally, Council would like to see details of how the stormwater will be managed from the end of 
the southern drain to the adjacent Lot 119SP192596 –see below red rectangle.  
 
 



2

 
 
 
Regards,  
________________________________________________________ 
  
Walter Moreno-Neisa | BEng (Civil) – BBA – RPEQ - MIEAust 
Development Engineer | Dev. Assessment | Cairns Regional Council  
P: 07 4044 3379 | F: 07 4044 3836 | M: (0459) 421 999 
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E: W.Moreno-Neisa@cairns.qld.gov.au | URL: www.cairns.qld.gov.au    
Mail: PO Box 359, Cairns Q 4870 | Office: 119-145 Spence Street, Cairns 
________________________________________________________  

 please consider the environment before printing this email  
 
From: Kurt Eising (Cairns) [mailto:kurt.eising@cardno.com.au]  
Sent: Monday, 13 August 2012 8:31 AM 
To: Moreno-Neisa Walter 
Cc: Cairns Office (Cairns); Bevan Clayton (Cairns); Mark Perry (Cairns); Ringer Michael; Smith Tim 
Subject: RE: 8/10/13 - Port Pacific Estate Stages 3 & 4 
 
Good morning Walter. 
 
The subsequent sketch which was previously attached (allotment earthworks grading’s towards to southern 
diversion drain) will be documented with the operational works submission which will be submitted shortly (it’s 
not going to be a separate application just for these earthworks). 
 
My email on Friday was just to seek some acceptance from council for this proposal (we don’t want to pursue 
this option if it’s not acceptable to you folks).   
 
I hope that clears everything up. I will follow up with a phone call shortly. 
 
Kind regards, 

Kurt Eising 
CIVIL DESIGNER 
CARDNO 
 

 
 
Phone +61 7 4051 0288  Fax +61 7 4051 0133  Mobile   
Address 280 Sheridan Street, Cairns North QLD 4870 Australia 
Postal P.O. Box 1619, Cairns QLD 4870 
Email kurt.eising@cardno.com.au Web www.cardno.com 

Cardno operates a quality management system that has been certified to ISO 9001.  

This email and its attachments may contain confidential and/or privileged information for the sole use of the intended recipient(s). All electronically 
supplied data must be checked against an applicable hardcopy version which shall be the only document which Cardno warrants accuracy. If you 
are not the intended recipient, any use, distribution or copying of the information contained in this email and its attachments is strictly prohibited. If 
you have received this email in error, please email the sender by replying to this message and immediately delete and destroy any copies of this 
email and any attachments. The views or opinions expressed are the author’s own and may not reflect the views or opinions of Cardno. 

  
From: Moreno-Neisa Walter [mailto:W.Moreno-Neisa@cairns.qld.gov.au]  
Sent: Friday, 10 August 2012 3:08 PM 
To: Kurt Eising (Cairns) 
Cc: Cairns Office (Cairns); Bevan Clayton (Cairns); Mark Perry (Cairns); Ringer Michael; Smith Tim 
Subject: 8/10/13 - Port Pacific Estate Stages 3 & 4 
 
Hi Kurt: 
 
An approval of any earthworks is to be done through an Op Wks Application, which I understand is to 
be submitted soon; however, you could give us a bit more explanation why this is so important to be 
done now, along with a proper Eng Drawing (i.e., drainage, levels, cut an fill areas etc.); which, does 
not necessarily mean we will approve it without following the normal process.  
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Regards,  
________________________________________________________ 
  
Walter Moreno-Neisa | BEng (Civil) – BBA – RPEQ - MIEAust 
Development Engineer | Dev. Assessment | Cairns Regional Council  
P: 07 4044 3379 | F: 07 4044 3836 | M: (0459) 421 999 
E: W.Moreno-Neisa@cairns.qld.gov.au | URL: www.cairns.qld.gov.au    
Mail: PO Box 359, Cairns Q 4870 | Office: 119-145 Spence Street, Cairns 
________________________________________________________  

 please consider the environment before printing this email  
 
From: Kurt Eising (Cairns) [mailto:kurt.eising@cardno.com.au]  
Sent: Friday, 10 August 2012 10:36 AM 
To: Moreno-Neisa Walter 
Cc: Cairns Office (Cairns); Bevan Clayton (Cairns) 
Subject: Q074061.003e - Port Pacific Estate Stages 3 & 4 
Importance: High 
 
G’day Walter. 
 
Just sending you a quick email today to seek approval for the below following (please refer to the attached)… 
 
Can you please advise as soon as possible your acceptance to have the blocks highlighted in blue to drain 
into the southern diversion drain/fall to the rear (opposed to having the fall to the street)? Obviously, we would 
provide a pit and pipe connection for the roof water as per FNQROC.  
 
Look forward to hearing from you shortly. 
 
Kind regards, 

Kurt Eising 
CIVIL DESIGNER 
CARDNO 



5

 

 
 
Phone +61 7 4051 0288  Fax +61 7 4051 0133  Mobile   
Address 280 Sheridan Street, Cairns North QLD 4870 Australia 
Postal P.O. Box 1619, Cairns QLD 4870 
Email kurt.eising@cardno.com.au Web www.cardno.com 

Cardno operates a quality management system that has been certified to ISO 9001.  

This email and its attachments may contain confidential and/or privileged information for the sole use of the intended recipient(s). All electronically 
supplied data must be checked against an applicable hardcopy version which shall be the only document which Cardno warrants accuracy. If you 
are not the intended recipient, any use, distribution or copying of the information contained in this email and its attachments is strictly prohibited. If 
you have received this email in error, please email the sender by replying to this message and immediately delete and destroy any copies of this 
email and any attachments. The views or opinions expressed are the author’s own and may not reflect the views or opinions of Cardno. 

  
 
________________________________________ 
Cairns Regional Council Disclaimer 
 
"This message, and any attachments, may contain privileged and confidential information intended 
only for the use of the intended addressee(s). Any unauthorized use of this material is prohibited. If 
you receive this message in error, please notify the sender immediately, delete the message and 
destroy any printed or electronic copies. 
 
Opinions expressed in this e-mail are those of the sender and do not necessarily represent the views 
of the Cairns Regional Council. Council does not accept any responsibility for the loss or damage 
that may result from reliance on, or the use of, any information contained in this e-mail or 
attachments." 
 
________________________________________ 
 
________________________________________ 
Cairns Regional Council Disclaimer 
 
"This message, and any attachments, may contain privileged and confidential information intended 
only for the use of the intended addressee(s). Any unauthorized use of this material is prohibited. If 
you receive this message in error, please notify the sender immediately, delete the message and 
destroy any printed or electronic copies. 
 
Opinions expressed in this e-mail are those of the sender and do not necessarily represent the views 
of the Cairns Regional Council. Council does not accept any responsibility for the loss or damage 
that may result from reliance on, or the use of, any information contained in this e-mail or 
attachments." 
 
________________________________________ 
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Terese Ham (Cairns)

From: Kurt Eising (Cairns)
Sent: Friday, 10 August 2012 10:35 AM
To: W.Moreno-Neisa@cairns.qld.gov.au
Cc: Cairns Office (Cairns); Bevan Clayton (Cairns)
Subject: Q074061.003e - Port Pacific Estate Stages 3 & 4
Attachments: SKMBT_C28012080916440.pdf

Importance: High

G’day Walter. 
 
Just sending you a quick email today to seek approval for the below following (please refer to the attached)… 
 
Can you please advise as soon as possible your acceptance to have the blocks highlighted in blue to drain 
into the southern diversion drain/fall to the rear (opposed to having the fall to the street)? Obviously, we would 
provide a pit and pipe connection for the roof water as per FNQROC.  
 
Look forward to hearing from you shortly. 
 
Kind regards, 

Kurt Eising 
CIVIL DESIGNER 
CARDNO 
 

 
 
Phone +61 7 4051 0288  Fax +61 7 4051 0133  Mobile   
Address 280 Sheridan Street, Cairns North QLD 4870 Australia 
Postal P.O. Box 1619, Cairns QLD 4870 
Email kurt.eising@cardno.com.au Web www.cardno.com 

Cardno operates a quality management system that has been certified to ISO 9001.  

This email and its attachments may contain confidential and/or privileged information for the sole use of the intended recipient(s). All electronically 
supplied data must be checked against an applicable hardcopy version which shall be the only document which Cardno warrants accuracy. If you 
are not the intended recipient, any use, distribution or copying of the information contained in this email and its attachments is strictly prohibited. If 
you have received this email in error, please email the sender by replying to this message and immediately delete and destroy any copies of this 
email and any attachments. The views or opinions expressed are the author’s own and may not reflect the views or opinions of Cardno. 
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Terese Ham (Cairns)

From: Meade Wendy [w.meade@cairns.qld.gov.au]
Sent: Thursday, 2 August 2012 9:34 AM
To: Kurt Eising (Cairns)
Cc: Barrett Alison; Thomas Shane; Phillips Denney
Subject: Results of Hydrant Tests at Milman Drive, Craiglie - WM/440
Attachments: LIVE-#3672757-v1-

CW_Results_to_Kurt_Eising_Cardno_of_Hydrant_Test_for_Pressure_&_Flow_R
ate_at_Milman_Drive_Craiglie_refer_WM_440_-_Refer_to_Doc_#3669569
_for_information_from_Alison_Barrett.pdf

Kurt 
 
Please find attached the results of the hydrant tests carried out at Milman Drive, Craiglie. 
 
Thanks 
 
 
Sent to you on behalf of Denney Phillips by 
  
Wendy Meade | Administrative Officer 
Operations | Cairns Regional Council 
Phone: +61740589527 | Fax: +61740581178  
Email: w.meade@cairns.qld.gov.au | URL: cairns.qld.gov.au 
Mail: PO Box 359, Cairns Q 4870 | Office: 119-145 Spence St, Cairns Q 4870 
 
 
________________________________________ 
Cairns Regional Council Disclaimer 
 
"This message, and any attachments, may contain privileged and confidential information intended 
only for the use of the intended addressee(s). Any unauthorized use of this material is prohibited. If 
you receive this message in error, please notify the sender immediately, delete the message and 
destroy any printed or electronic copies. 
 
Opinions expressed in this e-mail are those of the sender and do not necessarily represent the views 
of the Cairns Regional Council. Council does not accept any responsibility for the loss or damage 
that may result from reliance on, or the use of, any information contained in this e-mail or 
attachments." 
 
________________________________________ 
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Plug depth design

Job Number:
Job Description:

INPUTS

Heioht of Pumo well H 5.585
PumowelllD 2.1
Thickness of Pump well wall t 0.23

Piu!:) depth D 1.3

uplift factor 1.1
resist factor 1

0074061
Port Pacific Stages 3 & 4

CALCS

Area inside wet well A1 3.463606
Area outside wet well A2 5.147185

wt caisson 225.667
piu!:) wt 160.5922

OUTPUTS
Ir.;T~o~ta~1~u~pl~if:-t(~fa:-c~to:-r~e-::d~b~y-::1~.1:-:)-"1-:::38~2':"'.4~1::-:5"';'151 l~to~ta~l~re~s:-is~t~----1 386.25921

Note all dimentions are kN and m
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Shaping the Future

Pump Station Design

These design calculations follow the methodology of FNQROC

Job Number:
Job Description:

0074061
Port PacifIC Stages 3 & 4

Stage 3 EP= 42
Stage 4 EP= 36.7
Stage 5 EP = 58.8

Total EP = 137.5 (Table 7.1)
AOWF= 0.43 Us (Table 7.2)

Cl :=: 6.87 (Table 7.2)

Mln Duty pump capacity = 2.95 Us (Table 7.14 PT12)
Min total pump station capacity = 2.15 Us (Table 7.14 PT14)

Final ground surface level at pump station z 3.587 m AHD
Inlet sewer I.L. = -0.548 m AHD

Freeboard to Inlet sewer = 0.3 m (Table 7.14 PT7)
TWL (standby start level) = -0.848 m AHD (Table7.14PT7)

Allowable number of pump starts N = 10 (Table 7.14 PT3)
(max of 10 for pumps less than 50kW rating)

Mln storage volume = 0.27 rn' (Table 1.14 PT3)

Wet well diameter = 2.1 m

Mln depth ofstorage area = 0.08 m Vol of cylinder

Adopted depth of storage = 0.6 m (Table 7.14 PT8)

BWL (duty pump cut-out) = -1.448 m AHD
Min pump submergence level = 0.3 m

Allowance above submergence level = 0.1 m (Table 7.14 PT5)
Pump station I.l. = -1.848 m AHD

Highest point in rising main '" 3.2 m AHD
Total length of rising main = 129 m

Static head at TWl = 4.048 m (Table 7.14 PT9)
Static head at BWL = 4.648 m (Table 7.14 PT9)

lowest GSl in system for overflow = 3.506
Overflow level = 3.191 m AHD

Overflow invert level = 2.941 m AHD
Top level for sewage in wet well = 3.487 m AHD

Required Emergency Storage = 9288 l (Table 7.14 PT11)
Storage above TWL to top overflow level = 13990 l
Storage in pipeline below overflow level = L

Storage in manholes :: L
Total storage In system = 13990 L

C1 xADWF
5xADWF

Inlet sewer Il- freeboard

0.9 x min pump capacity I N

Mln storage voll pi x {wet well diameter 12 )2

Depth of storage should be 600mm to 2800mm
(Operating range TWL - BWL)

Inlet sewer Il - freeboard - adopted depth of storage area

BWl- min pump submergence level - allowance

Highest point in rising main - TWl
Highest point in rising main - BWl

lowest GSlln sewerage pipe system -pit cover
Set 150mm below overflow level (for DN150 overflow pipe) with 100mm buffer

6 hours AOWF

Must be greater than required emergency storage

NB: check that pumps selected can fit Into pump station size selected



Pump Station Design

These design calculations follow the methodology of FNQROC

Job Number: 0074061
Job Description: Port Pacific Stages 3 & 4

Cover Level =
Finished Surface Level =

Pressure Main Invert Level =
Inlet Invert Level =

PS Well Invert Level =
Wet Well Internal Diameter =

Wet Well Depth to Invert =
Min thickness of Concrete Plug =

3.737 m AHD
3.587 m AHD

m AHD
-0.548 m AHD
-1.848 m AHD

2.1 m
5.585 m

1.3 m

Min Design Discharge =
Design Maximum Total Dynamic Head =

3.0 LIs
6.1 m (nole this i~ the head for the SWL case where C' 100)

100mm below overflow level
200mm below inlet invert level
300mm below inlet invert level
600mm below inlet invert level

AHD
AHD
AHD
AHD
AHD

2.841 m
-0.748 m
-0.848 m
-1.148 m
-1.448 m

High High Level Alarm =
High Level Alarm =

Standby Start Level =
Duty Start Level =

Pump Stop Level =
(100mm above minimum submergence level of pumps)

Low Level Alarm = as specified by manufacturer
(snort Jevel of pumps)

Estimated System Details
Curve 1: Liquid at pump stop level

Point 1 (flow· head) =
Point 2 (flow· head) =
Point 3 (flow· head) =

3 LIs
6 LIs
9 LIs

6.1 m
9.9 m

15.7 m

(BWl)

Curve 2: Liquid at standby start level
Point 1 (flow - head) =
Point 2 (flow - head) =
Point 3 (flow - head) =

3 LIs
6 LIs
9 LIs

5.1 m
7.9 m

12.1 m

(TWl)

Overflow Invert Level = 2.941 m AHD

Assumed wall thickness = 230 mm

Flygt pump details to be confirmed
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1.00 INTRODUCTION 

Port Pacific Estates Pty Ltd proposes to develop Stage 3 of a residential subdivision on 
property Lot 120 on SP192596. 

The proposed development will consist of 30 residential lots and a park. 

This Environmental Management Plan (EMP) provides environmental management 
requirements for the Stage 3 Civil Subdivision Works. 

This EMP provides performance criteria that are to be met so that the impacts of the works on 
the physical and social environment are minimised.  In particular, this EMP provides 
mechanisms whereby the environmental performance associated with the works can be 
measured and if required, provides procedures where agreed corrective actions are 
implemented.   

2.00 DESCRIPTION OF THE PROJECT 

Construction of the project involves the following:- 

• Import of fill to fill areas for residential development to above ARI 100 year flood levels; 

• Construction of connections to external water and sewerage systems; 

• Construction of subdivision works including; 

o roadworks; 

o culverts; 

o stormwater drainage systems; 

o sewerage; 

o water reticulation; 

o electricity reticulation works; 

o telecommunications reticulation works. 

3.00 PREAMBLE TO THE ENVIRONMENTAL MANAGEMENT PLAN 

3.01 Terminology 

The term Principal refers to the developer.   

The term Contractor refers to the party or company performing construction works relating to 
the proposed development and includes all employees of the Contractor and sub-contractors.   

The term Consultant refers to the civil and/or environmental engineering consultant employed 
by the Principal.   

The term Works refers to all matters associated with the construction of the proposed 
development.   

The term DEHP refers to the Department of Environment and Heritage Protection 

The term EMP refers to the Environmental Management Plan.  

The term CEMP refers to the Construction Environmental Management Plan. 

The term Act refers to the Environmental Protection Act 1994.   

The term Principal refers to the developer.   

The term Contractor refers to the party or company performing construction works relating to 
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the proposed development and includes all employees of the Contractor and sub-contractors. 

The term CAR refers to corrective action request   

3.02 Program and Contractual Obligations  

The CEMP covers the construction phase of the works. This is defined as the period from the 
commencement of works to the substantial completion of the works. The Contractor is 
generally responsible for ensuring that the provisions of the CEMP are met, with the exception 
of certain planning or design issues, which are explicitly noted throughout the CEMP as being 
the responsibility of the Principal or the Consultant.  

The Contractor shall ensure that all persons who are to be employed or sub-contracted for the 
works shall be trained as to their individual responsibilities as set out in this EMP and as 
provided by the Act, including the following.   

General Environmental Duty – whereby a person in the performance of their duties shall 
not do so in a manner which will cause, or is likely to cause, environmental harm unless the 
person takes all reasonable and practical measures to prevent or minimise the harm.   

Duty to Notify Environmental Harm – whereby if a person in the performance of their 
duties becomes aware that serious or material environmental harm is caused or threatened 
then the person must contact the Contractor whereupon the Contractor must immediately 
notify the Principal and/or the DEHP.   

Compliance with the EMP – whereby a person in the performance of their duties shall do 
so in a manner that ensures that the provisions of this EMP are complied with.   

3.03 Non-Compliance with the EMP and Corrective Action Requirements 

The Contractor shall assume responsibility for implementation of this EMP.  Where the 
Contractor becomes aware of a site or operational condition that does not comply with stated 
performance indicator(s) of this EMP, there is a requirement for corrective action.  A 
Corrective Action Request (CAR) form is to be completed and authorised where appropriate in 
general compliance with the example CAR form provided in Appendix A of this EMP.  The 
Contractor is also required to maintain a register of CARs, which shall demonstrate that 
appropriate actions have been completed within a suitable timeframe.   

Any CAR registered in accordance with this EMP shall be provided to the Principal, any State 
or Commonwealth Government Department, any statutory authority or other person, 
consensually or as lawfully required.   

In some instances, further investigation or monitoring may be required to establish whether the 
Contractor has failed to adequately implement the EMP, or has failed to comply with relevant 
legislation, guidelines and statutes.  In these instances, an independent party such as the 
Consultant shall carry out the investigation or monitoring. If it is established that the cause for 
non-compliance with the stated performance indicator(s) has arisen from the Contractor’s 
actions or omissions, then the costs of the monitoring shall be deducted from payments to the 
Contractor and paid to the Consultant, otherwise the costs of the monitoring shall be obtained 
from the Principal and paid to the Consultant.   

3.04 Acid Sulfate Soil Investigation Report 

The Acid Sulfate Soil Investigation Stages 3 – 5, Lot 120 on SP192596 Craiglie, Queensland 
Report dated July 2007 by Golder Associates shall be deemed to form an Element of this 
Environmental Management Plan.  Management strategies recommended in this report shall 
be complied with by the Contractor. 
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4.00 ELEMENTS OF THE ENVIRONMENTAL MANAGEMENT PLAN 

4.01 ELEMENT 1 – PREPARATION OF A WORKS PLAN 

 

RATIONALE It is the Contractor’s responsibility to determine how the works will be conducted in 
compliance with this EMP and this determination is to be reported to the Principal. 

 

OBJECTIVE / 
TARGET 

To prepare a works plan that complies with all elements and requirements of this 
EMP. 

 

MANAGEMENT 
STRATEGY 

The works site shall be maintained so that environmental harm or nuisance shall not 
be caused during construction of the proposed development. 

 

TASKS / 
ACTIONS 

The Contractor shall prepare a draft works plan prior to conducting any activities 
associated with the physical construction of the proposed development. 

The draft works plan is to contain the following elements: 

1. Community Awareness. 
2. Air Quality. 
3. Noise Emission. 
4. Erosion and Sedimentation Control. 
5. Stormwater Quality. 
6. Flora and Fauna Management. 
7. Waste Management. 

The draft works plan is to be provided to the Principal.  The Contractor is to have 
due regard for comments made by the Principal and/or the Consultant prior to the 
preparation of the final works plan. 

Provision of a final works plan by the Contractor for the approval of the Principal. 

The Principal is to issue its approval of the Contractor’s draft works plan to the 
Contractor prior to the Contractor conducting any works. 

 

PERFORMANCE 
INDICATORS 

Compliance with the elements of this EMP. 

No situations where CARs are to be prepared and actioned. 

 

FREQUENCY / 
DEADLINE 

Implementation is to be ongoing for the duration of the works. 

 

REPORTING AND 
REVIEW 

Reporting to the Principal upon requirement to complete a CAR and the actions 
taken in respect of the CAR. 

 

CORRECTIVE 

ACTION 

Non-conformance with the works plan shall be documented and a corrective action 
request (CAR) issued. All CARs shall be included in the CAR Register to be kept 
under the provisions of this CEMP. 

The Contractor shall implement the corrective action as required within the agreed 
time frame noted on the CAR. 
  

 

 



 
PORT PACIFIC ESTATE: STAGES 3 & 4 
CONSTRUCTION ENVIRONMENTAL MANAGEMENT PLAN 
 

 

PORT PACIFIC ESTATES PTY LTD Version 1 November 2012 
 Commercial in Confidence Page 4 
H:\2007\074061-003\Admin\Design Report\Annexes\Environmental Management Plan.doc 

 

4.02 ELEMENT 2 - COMMUNITY AWARENESS 

RATIONALE Construction of the proposed development will involve the use of powered 
mechanical equipment that has the potential to impact upon land users adjacent to 
the site. 

 

OBJECTIVE / 
TARGET 

To minimise the impact of the works on the identified community. 

 

MANAGEMENT 
STRATEGY 

Ensure that persons that may be affected by the works are aware of the nature and 
duration of the proposed works and proposed works program. 

Conduct the works in compliance with the elements of the EMP. 

 

TASKS / 
ACTIONS 

The Contractor is to address the issue of community awareness in its draft works 
plan required under Element 1 of this EMP. 

The Contractor is to ensure that all management strategies detailed in the final 
works plan are complied with at all times during the conduct of the works. 

The Contractor shall advise local residents (occupants of all dwellings adjacent to 
the site) of the proposed works and proposed works program. The Contractor shall 
provide means to advise residents and landowners in advance of works that may 
impact upon them and provide a representative point of contact to receive questions 
or concerns from community members. 

The Contractor shall comply with the elements of this EMP that relate to the 
protection of residential amenity. 

 

PERFORMANCE 
INDICATORS 

Compliance with the elements of this EMP. 

No situations where a community complaint causes CARs to be prepared and 
actioned. 

 

FREQUENCY / 
DEADLINE 

Implementation is to be ongoing for the duration of the works. 

 

REPORTING AND 
REVIEW 

Reporting to the Principal upon requirement to complete a CAR and the actions 
taken in respect of the CAR. 

 

CORRECTIVE 

ACTION 

Non-conformance with the works plan shall be documented and a corrective action 
request (CAR) issued. All CARs shall be included in the CAR Register to be kept 
under the provisions of this EMP. 

The Contractor shall implement the corrective action as required within the agreed 
time frame noted on the CAR. 
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4.03 ELEMENT 3 – AIR QUALITY 

RATIONALE Construction of the proposed development will involve the use of powered 
mechanical equipment for excavation and movement of earth material to achieve 
the required landform for the proposed development, with subsequent storage and 
replacement of excavated earth material.  The bulk handling of this material has the 
potential to create air impurity emissions by release of dust as suspended then 
deposited particulate matter. 

 

OBJECTIVE / 
TARGET 

To comply with the Environmental Protection Act, the subordinate Environmental 
Protection Policy (Air), Council By-Laws and health and safety requirements. 

To minimise the emission of air impurities associated with the works. 

To comply with the stated performance indicators for air impurity levels in the 
locality of the works. 

 

MANAGEMENT 
STRATEGY 

Conduct the works in such a manner that all reasonable and practical measures are 
utilised to minimise the emission of air impurities. 

 

TASKS / 
ACTIONS 

The Contractor is to address the issue of air impurity emission in its draft works plan 
required under Element 1 of this EMP. 

The Contractor is to ensure that all management strategies detailed in the final 
works plan are complied with at all times during the conduct of the works. 

Dust control measures shall be used on all processes that have the potential to 
generate dust. 

Windbreak screens shall be employed where considered necessary between 
working areas and abutting residential areas.  Oil must not be used for the 
suppression of dust.  The use of recycled water treated to an appropriate level shall 
be considered for the suppression of dust.   

Earthworks 

Earthworks shall be managed to control dust. Specific control measures may 
include, but may not be limited to the following: 

• Completion of vegetation clearing in stages, in order to minimise the area of 
open ground exposed at any one time. 

• Early stabilisation and revegetation of any cut or filled areas and slope works 
using, for example, wood chip layers. 

• Watering of all exposed areas as required. 

• Provision of windbreaks and silt fences as required. 

 Stockpiles 

Stockpiles shall be managed to control dust. Specific control measures may include, 
but may not be limited to the following. 

• Minimisation and stabilisation of stockpile areas. 

• Maintenance of stockpiles within designated areas and prevention of spread 
of stockpile material into adjacent areas. 

• Creation of no more stockpiles than is necessary and removal of all stockpiles 
upon completion of works at the site. 

• Provision of windbreaks and silt fences as required. 
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PERFORMANCE 
INDICATORS 

No complaint relating to excessive emission of air impurities from the works site 
from any person. 

In the event that a complaint relating to air impurity emissions from the works site is 
received then the Contractor is required to instigate procedures as specified through 
the preparation and action of the CAR. 

If through the CAR process it is determined that on the balance of probabilities the 
Contractor’s actions have brought about the complaint then monitoring of 
suspended particulate matter at the complainants premises is required. A measured 
concentration of particulate matter exceeding the limits specified in the below table 
is the trigger for initiation of corrective action. 

 
Air Quality Criteria as per Environmental Protection (Air) Amendment 
Policy (No. 1) 1998 - Dust Emission 
 

 
Parameter 

 
Maximum Acceptable 

Concentration 

 
Annual, 24 hour averaged dust 
concentration, total suspended 
particulate 

 
90 µg/m3 

 
Annual, 24 hour averaged dust 
concentration, as PM10 

 
50 µg/m3 

 
24 hour average dust 
concentration, as PM10 

 
150 µg/m3 

 
Visibility 

 
20 km 

 
Average dust deposition rate 

 
120 mg/m2/day 

 
Note: PM10 is suspended particulate matter less than 10 microns in aerodynamic 
diameter. 

 

FREQUENCY / 
DEADLINE 

Implementation is to be ongoing for the duration of the works. 

 

REPORTING AND 
REVIEW 

Reporting to the Principal upon requirement to complete a CAR and the actions 
taken in respect of the CAR. 

 

CORRECTIVE 
ACTION 

Should a complaint relating to excessive emission of air impurities from the works 
site be received the following corrective actions are to be implemented. 

• Identification of the source(s) of the excessive emission of air impurities; 

• Implementation of appropriate mitigation measures as determined by the 
Principal and Consultant in consultation with the Contractor; and 

• Relevant validation monitoring of air impurity concentrations at nominated 
locations. 

The Contractor shall implement the corrective action(s) as required within the 
agreed time frame noted on the CAR. 
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4.04 ELEMENT 4 – NOISE EMISSION 

 

RATIONALE Construction of the proposed development will involve the use of powered 
mechanical equipment. This equipment is to be operated at the site adjacent to 
neighbouring residential areas. 

Appropriate management measures are required to ensure the noise produced at 
the site during the works does not result in annoyance or disturbance at the closest 
noise sensitive place. 

 

OBJECTIVE / 
TARGET 

To control noise generated by construction activities and to minimise the impact of 
noise to ensure acceptable levels of amenity for the local community. 

 

MANAGEMENT 
STRATEGY 

To comply with the Environmental Protection Act, Council By-Laws and recognised 
noise criteria as contained in DEHP’s Environmental Guideline E1 Noise from 
Construction, Renovation, Maintenance and Demolition Sites. 

 

TASKS / 
ACTIONS 

 

The Contractor is to address the issue of noise emission in its draft works plan 
required under Element 1 of this EMP. 

The Contractor is to ensure that all management strategies detailed in the final 
works plan are complied with at all times during the conduct of the works. 

All noise generating mobile and stationary plant and equipment, and processes 
shall be controlled to minimise noise emission in accordance with AS 2436: Guide 
to Noise Control on Construction, Maintenance and Demolition Sites.  In particular, 
all powered mechanical equipment shall be fitted with effective exhaust mufflers. 

Working hours at the site shall be limited to between 6.30am and 6.30pm Monday to 
Saturday.  No audible work is allowed on Sundays or Public Holidays. 

All vehicles entering or leaving the site or used at the site shall be operated and 
maintained in a manner which ensures that the noise levels produced by the 
vehicles are within the limits of the Commonwealth Department of Transport and 
Regional Services Federal Office of Road Safety Australian Design Rule ADR28- 
External Noise of Motor Vehicles. 

In the event of the adjusted noise level for a single noise source or activity 
exceeding the background noise level by more than 10 dB(A), consideration shall 
be given to restricting the times during which the activity can take place to a number 
of separate hours each day.  Persons affected by the noise shall be consulted with 
regard to suitable hours and advised of the agreed operations schedule. 

 

PERFORMANCE 
INDICATORS 

The works shall be carried out by such practicable means necessary to prevent the 
emission of noise that constitutes “unreasonable” or “intrusive” noise as defined by 
the Environmental Protection (Noise) Policy. 

 

FREQUENCY / 
DEADLINE 

Implementation is to be ongoing for the duration of the works. 

 

REPORTING AND 
REVIEW 

Reporting to the Principal upon requirement to complete a CAR and the actions 
taken in respect of the CAR. 
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CORRECTIVE 

ACTION 

Should a complaint relating to excessive emission of noise from the works site be 
received the following corrective actions are to be implemented. 

• Identification of the source(s) of the excessive emission of noise; 

• Implementation of appropriate mitigation measures as determined by the 
Principal and Consultant in consultation with the Contractor; and 

• Relevant validation monitoring of noise levels as a result of the works at 
nominated locations. 

The Contractor shall implement the corrective action(s) as required within the 
agreed time frame noted on the CAR. 
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4.05 ELEMENT 5 – EROSION AND SEDIMENTATION CONTROL 

RATIONALE Construction of the proposed development will involve filling earthworks and 
alteration of landform at the site. Disturbed earthworks areas and stockpiles are to 
be protected from erosion and at the completion of the works the ground surface is 
to be rendered stable to ensure erosion and sedimentation of receiving waters does 
not occur as a result of the works. 

 

OBJECTIVE / 
TARGET 

 

To minimise the risk of soil erosion associated with the works. 

In particular, to minimise the risk of soil erosion to the wetland system located on 
and adjacent to the development site.  The wetland system is mapped as an Area of 
State Significance. 

MANAGEMENT 
STRATEGY 

 

Use of best available technology for prevention of erosion or release of 
contaminants to waters. 

Stabilise the works site during and upon completion of earthworks at the site so that 
the risk of erosion of the ground surface is minimised. 

 
TASKS / 
ACTIONS 

 

The Contractor is to address the issue of erosion and sedimentation control in its 
draft works plan required under Element 1 of this EMP.   

The following documentation is to be prepared to control erosion and sedimentation 
during the construction and maintenance period in accordance with the 
requirements and procedures of Cairns Regional Council. 

• An Erosion and Sediment Control Strategy (ESCS) will be prepared and 
submitted to Council for Operational Works approval. 

• An Erosion and Sediment Control Plan (ESCP) shall be prepared by the 
Contractor, approved by the Consultant prior to construction pre-start 
meeting, and submitted to Council representatives at the pre-start meeting.  
The Contractor’s ESCP will be consistent with the ESCS and will take into 
consideration the Contractor’s proposed construction methodology.  
Alternatively, the ESCP may propose an alternative methodology subject to 
approval of the Consultant and Council. 

The Contractor’s ESCP will be required to consist of at least the following: 

• A layout plan detailing the measures to be employed during construction. 

• A layout plan detailing the measures to remain in place from completion of the 
works until revegetation is established; 

• A written description of the sequencing of works or construction program; 

• An inspection and test plan for monitoring erosion and sediment control 
measures during the construction and the maintenance period; 

• Details of all erosion and sediment control measures to be used; 

• The name of the person within the Contractor’s organisation who has the 
authority and responsibility for implementing, monitoring, updating or 
amending the Plan. 

  The Contractor’s Erosion and Sediment Control Plan will be required to address the 
following issues: 

Minimising Disturbance 

• Avoidance of earthworks during periods of wet weather; 

• Limiting the exposure time and size of disturbed areas to a minimum; 
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• Allow for the use of existing vegetation as buffer zones. 

Control of Run-off 

• Sizing of structures, channels, catch drains and diversion drains for 
appropriate storm events as follows:- 

 DESIGN LIFE ARI 
   

  Non erosive design capacity 0-6 months 1 year 
  6-12 months 2 years 
  Structural Stability 0-6 months 5 years 
  6-12 months 10 years 

• Diverting clean water run-off around disturbed areas; 

• Dividing the site into smaller more manageable drainage areas; 

• Early installation of temporary drainage works; 

• Early installation of permanent drainage system and protection works. 

Erosion Control 

• Ensuring that earthworks surfaces are left compacted when not being worked. 

• Protecting service trenches and hard engineering structures (e.g. retaining 
walls, driveways, kerbs, etc.) from erosion caused by run-off; 

• Prompt revegetation of disturbed areas; 

• Installing structures in drainage channels to slow flow velocity and encourage 
settlement of soil particles 

Sediment Control 

• Locating stockpiles clear of drainage paths and protecting stockpiles from 
traffic, run-off and wind erosion; 

• Minimising number of site access points; 

• Stabilising site access points to prevent vehicles from transporting materials 
off site; 

• Intercepting drainage from disturbed areas and installing sediment barriers to 
slow the velocity of flow and allow fine particles to settle; 

• Diverting larger contaminated flows to sediment traps to allow soil particles to 
settle or be treated prior to release into receiving waters; 

• Protecting partially constructed drainage structures from sediment infiltration. 

• Intercept carriage of silt by use of silt fences and the like. 

• Diversion of runoff water through sediment traps prior to discharge. 

• Maintenance of sediment traps and periodic removal of sediment. 

• Stockpile areas shall not be erected in locations that are subject to inundation. 

• Stabilisation of stockpiles. 

• Ensure that vehicles entering and exiting the site are free from excessive soil 
and mud. 

Revegetation 

• Progressive stabilisation and rehabilitation of completed works; 

• Providing protection to revegetation works on steep batters during the 
vegetation establishment period. 
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Inspection, Clean Out and Maintenance 

• The inspection, clean out and maintenance regime is to take into account the 
duration that the site will be disturbed and the timing of construction.  If the 
site is disturbed (i.e. rehabilitation works are not complete) during the period 
December to May (wet season) a more rigorous inspection, clean out and 
maintenance regime will be required than for a site which is disturbed during 
the period June to November. 

 

PERFORMANCE 
INDICATORS 

 

No transport of erodible material from the works site to public roadways or 
watercourses. 

 

FREQUENCY / 
DEADLINE 

Implementation is to be ongoing for the duration of the works. 

 

REPORTING AND 
REVIEW 

Reporting to the Principal upon requirement to complete a CAR and the actions 
taken in respect of the CAR. 

 

CORRECTIVE 

ACTION 

Should there be non-compliance with the stated performance indicator the following 
corrective actions are to be implemented. 

• Identification of the cause of the non-compliance; 

• Implementation of appropriate mitigation measures as determined by the 
Principal and Consultant in consultation with the Contractor; and 

• Relevant validation monitoring to confirm that the nominated corrective 
actions have been effective. 

The Contractor shall implement the corrective action(s) as required within the 
agreed time frame noted on the CAR.   
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4.06 ELEMENT 6 – STORMWATER QUALITY 

RATIONALE Construction of the proposed development will involve filling earthworks and 
the alteration of landform at the site. 

Stormwater coming in contact with this material has the potential to transport 
sediment and/or other contaminants to natural drainage lines and receiving 
waters adjacent to the site. 

 

OBJECTIVE / 
TARGET 

To ensure that the existing qualities of the receiving surface and ground waters 
in the locality of the works are not adversely affected by activities associated 
with the works. 

 

MANAGEMENT 
STRATEGY 

 

To minimise the risk of any release of contaminants originating from the site 
entering surface and ground waters in the locality of the site. 

To comply with the Stormwater Quality Management Strategy as it applies to 
the construction phase or stage including the defects liability period. 

 

PERFORMANCE 
INDICATORS 

 

Any waters being discharged from the works site are to comply with the 
following quality characteristics.   

 

Water Quality Parameter Release Criteria 

Suspended Solids < 50 mg/L 

pH 7.0 to 8.5 

Oil and Grease 
No visible film 

No detectable odour 

Floating Matter None visible 

Litter/gross pollutants 
No anthropogenic (man-made) 
material greater than 50mm in 

any dimension 
 

FREQUENCY / 
DEADLINE 

Implementation is to be ongoing for the duration of the works. 

 

REPORTING AND 
REVIEW 

Reporting to the Principal upon requirement to complete a CAR and the 
actions taken in respect of the CAR. 

 

CORRECTIVE 

ACTION 

Should there be non-compliance with the stated performance indicator the 
following corrective actions are to be implemented. 

• Identification of the cause of the non-compliance;  

• Implementation of appropriate mitigation measures as determined by the 
Principal and Consultant in consultation with the Contractor; and 

• Relevant validation monitoring to confirm that the nominated corrective 
actions have been effective.   

The Contractor shall implement the corrective action(s) as required within the 
agreed time frame noted on the CAR.   
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4.07 ELEMENT 7 – FLORA AND FAUNA MANAGEMENT 

 

RATIONALE Construction of the proposed development has the potential to impact on areas 
designated for public open space and conservation. These areas have 
significant conservation value and must not be disturbed. 

 

OBJECTIVE / 
TARGET 

To ensure the protection of identified public open space/conservation areas and 
identified vegetation and to minimise the requirement for the removal of 
vegetation at the site.   

To ensure that vegetation identified for retention is not removed or damaged 
during the works.   

 

MANAGEMENT 
STRATEGY 

To maximise the retention of existing native vegetation as much as is practicable 
given the inherent constraints associated with the proposed works. 

TASKS / ACTIONS The Contractor is to address the issue of flora and fauna management in its draft 
works plan required under Element 1 of this EMP. 

The Contractor is to ensure that all management strategies detailed in the final 
works plan are complied with at all times during the conduct of the works. 

The Contractor is to ensure that identified public open space/conservation areas 
are adequately fenced or protected to prevent disturbance or damage during 
construction works. Where construction works are necessary within these public 
open space/conservation areas, no works shall proceed until specific 
authorisation is issued in writing by the Principal and/or Consultant. 

Prior to the commencement of any vegetation clearance, the Contractor shall 
identify all areas to be cleared on construction plans and in the field. 

The Contractor shall mulch foliage and branches of cleared native vegetation for 
re-use on site. 

The Contractor shall provide fences and/or trunk girdles to prevent unintended 
physical damage to the root system, trunk or canopy of native vegetation 
identified for retention adjacent to any proposed works. 

The Contractor shall remove cleared non-native vegetation from the site for 
disposal at a suitable facility such as a landfill.  Non-native vegetation shall not 
be mulched for re-use on site, to minimise the risk of propagation. 

 

PERFORMANCE 
INDICATORS 

No removal of vegetation identified for retention. 

No unnecessary disturbance to areas identified for conservation/open space. 

No mortality to fauna species at the site during the works. 

 

FREQUENCY / 
DEADLINE 

Implementation is to be ongoing for the duration of the works. 

 

REPORTING AND 
REVIEW 

Reporting to the Principal upon requirement to complete a CAR and the actions 
taken in respect of the CAR. 
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CORRECTIVE 

ACTION 

Should there be non-compliance with the stated performance indicator the following 
corrective actions are to be implemented: 

• Identification of the cause of the non-compliance; 

• Implementation of appropriate mitigation measures as determined by the 
Principal and Consultant in consultation with the Contractor; and 

• Relevant validation monitoring to confirm that the nominated corrective actions 
have been effective. 

The Contractor shall implement the corrective action(s) as required within the agreed 
time frame noted on the CAR.   
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4.08 ELEMENT 8 – WASTE MANAGEMENT 

RATIONALE Waste management at the works site is to focus on appropriate methods to 
prevent, treat and dispose of waste materials generated as a result of the 
works. 
 

OBJECTIVE / 
TARGET 

To ensure that all materials used to conduct the works do not cause unlawful 
environmental harm. 

To ensure that no waste material is released from the site in an uncontrolled 
manner. 
 

MANAGEMENT 
STRATEGY 

To carry out appropriate tasks and actions throughout the duration of the 
works to comply with the stated objective. 
 

TASKS / ACTIONS The Contractor is to address the issue of waste management in the draft 
works plan required under Element 1 of this EMP. 

The Contractor is to ensure that all management strategies detailed in the final 
works plan are complied with at all times during the conduct of the works. 

The Contractor shall provide appropriate methods for the collection and lawful 
disposal of any wastes produced at the site during the works. 

Solid wastes shall be stored in suitable refuse containers to prevent 
contamination of stormwater. Waste containers shall be located in convenient 
areas over the site. 

Hazardous materials shall not be disposed of into general waste bins.  
Licensed waste removal contractors shall be employed to remove any 
hazardous wastes produced and stored on the site. 

Waste shall not be incinerated on site. 

General waste shall only be disposed of to a licensed waste transfer station or 
waste disposal facility. 
 

PERFORMANCE 
INDICATORS 

No waste of any type to be released from the works site in an uncontrolled 
manner. 

 

FREQUENCY / 
DEADLINE 

Implementation is to be ongoing for the duration of the works. 

 

REPORTING AND 
REVIEW 

Reporting to the Principal upon requirement to complete a CAR and the 
actions taken in respect of the CAR. 

 

CORRECTIVE 

ACTION 

Should there be non-compliance with the stated performance indicator the 
following corrective actions are to be implemented: 

• Identification of the cause of the non-compliance; 

• Implementation of appropriate mitigation measures as determined by the 
Principal and Consultant in consultation with the Contractor; and 

• Relevant validation monitoring to confirm that the nominated corrective 
actions have been effective. 

The Contractor shall implement the corrective action(s) as required within the 
agreed time frame noted on the CAR. 
 

Note: Any flammable or combustible liquids as defined by Australian Standard AS 1940 involved 
with the works are to be stored and handled in accordance therewith. 
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APPENDIX A 
 
 
 
 

Sample Corrective Action Request Form 
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CORRECTIVE ACTION REQUEST 
 
Report No; ................................................................................................................... 
     
  
Date; .................................................................................................................... 
 
 
DETAILS OF NON-CONFORMANCE: 
 
 
 
 
 
 
 
Inspected by: 
 
DETAILS OF PROPOSED ACTION 
 
 
 
 
 
 
 
Passed to Principal (as applicable):y/n  Date: 
Reply required by: 
 
CONSULTANT/PRINCIPAL ADVICE (as required): 
 
 
 
 
 
 
 
Date action required by (if applicable): 
Signed (by Principal or Principal’s representative):  Date: 
 
AUTHORITY TO PROCEED 
 
Sign:  Date: 
 
ACTION CARRIED OUT 
 
Sign:  Date: 
 
ELEMENT RE-INSPECTED BY 
 
Sign:  Date: 
 
COPY ISSUED TO PRINCIPAL   Date: 

 

Sign: 
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EXECUTIVE SUMMARY

003-077673022

Golder Associates Pty. Ltd. was engaged by United Pacific Properties Pty Limited through

Bruce & Associates Consulting to conduct an acid sulfate soil investigation for Stage 3, 4 and

5 of the Port Pacific Estate residential subdivision at Lot 2 on RP734080, Craiglie. It is

understood that the proposed Stages 3 to 5 have a total area of approximately 5 hectares.

Current design plans and information provided by the client indicate that the main

disturbance below the existing ground level will be for installation of stormwater drains and

sewer lines/manholes, to a maximum depth of2.5m below the finished design ground surface

levels. Survey plans indicate that current surface levels across the site range between about

2.2m AHD and 4.2m AHD and that the majority of the site will be filled to achieve final

design levels ranging between about 3.0m AHD and 4.4m AHD. The aim of this report was

to evaluate if actual acid sulfate soils (AASS) or potential acid sulfate soils (PASS) will be

encountered during these excavation works.

A summary table on page (ii) provides details of the proposed disturbances and investigation

findings.

The results of the investigation indicate that PASS and AASS materials are present below

0.5m AHD in the north-east portion of Stage 5. However, these materials will not be

disturbed by currently proposed disturbances and therefore specific ASS/PASS management

measures are not required.

Organic acidity has been detected in pockets of light grey mottled silty clays generally

encountered more than Im below the current ground surface. Whilst these materials are not

considered to be AASS as a precautionary measure it is recommended that materials

excavated from greater than Im below the existing ground surface be treated with lime at a

rate of3kg/m3•

Providing that filling activities across this site are conducted using typical engineered

earthworks placement and construction methods (as per AS3798-1996) no displacement of

these PASS materials underlying this site will occur.

Groundwater dewatering may be required at this site. It is recommended that dewatering

below 0.5 AHD be avoided in Stage 5. Where dewatering is conducted the pH of discharges

and water entering the excavations should be monitored at least daily. Buffering may be

required prior to discharge to land and/or surface water bodies.

Golder Associates
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Summary of Proposed Disturbances - Proposed Stages 3-5, Port Pacific Estate Subdivision, Craiglie

003-077673022

Purpose of Form of Lowest Disturbance Maximum ArealLength of No. of No. of No. of Will Recommended
Disturbance Disturbance Elevation of Below Volume of distorbance Test Pits Samples Samples AASS or Management

Disturbance Permanent soil below Analysed for Retained PASS be Strategies
(mAHD) Watertable RLSmAHD Chromium (current disturbed

that may be Suite (current investigation)
disturbed investigation)

It is recommended
that materials

excavated from
greater than 1m

below the existing
ground surface be

treated with lime at
Underground a rate oOkg/m3

To beServices Excavation 0.7 mAHD Possible
Finalised To be Finalised

Monitor pH ofInstallation

19' 37 112 No dewatering
discharges on a

daily basis,
buffering may be
required prior to
discharge to land
and/or surface
water bodies

fill Excavation 5 HaCut and
1.7mAHD No N/A N/Aearthworks and Filling

(Entire Site)

<5 Ha
TOTALS <1500 m' 19' 37 112

(Entire Site)

* Total of twelve test pits conducted during the current investigation and seven test pits conducted during previous investigations.
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Golder Associates Pty. Ltd. was engaged by United Pacific Properties Pty Limited through

Bruce & Associates Consulting to conduct an acid sulfate soil investigation for Stages 3 to 5

of the Port Pacific Estate Residential Subdivision located on Lot 120 on SPI92596, Craiglie.

A site locality plan for the entire subdivision is shown on Figure I, the location of Stages 3 to

5 of the subdivision are shown on Figure 2.

Stages 3 to 5 cover a combined area of about 5 hectares as shown in Figure 2. It is understood

that a residential subdivision consisting 55 allotments is proposed across this site including

eighteen lots proposed for Stage 3, fourteen lots proposed for Stage 4 and twenty-three lots

proposed for Stage 5. Survey plans indicate that current surface levels across the proposed

Stage 3 area generally range between about 3.0m AHD and 4.8m AHD and surface levels

across the proposed Stage 4 and 5 area generally range between about 1.6 AHD and 2.6 AHD.

The majority of the Stage 3 area will be cut to achieve final design levels ranging between

about 3.6m AHD and 4.4m AHD. Filling will be required across the majority of the Stage 4

and 5 areas to achieve final design levels ranging between about 2.8m AHD and 4.0m AHD.

Bruce and Associates Consulting have indicated that the main disturbance below the existing

ground surface will be for installation of stormwater and sewer lines/manholes to maximum

depths of about 2.5m below the final design level.

Golder Associates has previously carried out two acid sulfate soil investigations for the Port

Pacific Estate subdivision, as summarised below:

• A preliminary geotechnical and acid sui fate soil investigation to assist in the

establishment of potential development constraints for Lot 2 on RP734080 [Golder

Associates Report 03673031 (B), dated October 2003], During the preliminary

investigation, 6 test pits (including 5 test pits in the Stage 3-5 area) were excavated to

depths of2.5m across portions of the site containing sugar cane cultivation.

• An acid sulfate soil investigation for Stage I of the Subdivision [Golder Associates

Report 05673022(A), dated M~y 2005]. During the acid suIfate soil investigation for

Stage I, 6 test pits (including 2 test pits immediately next to the Stage 3-5 area) were

excavated to depths of 3.5m across the site.

Information from these previous reports which is of relevance to the current investigation for

Stage 3 to Stage 5 of the subdivision is included in Appendix A.

In addition to the above investigations, an acid suI fate soil investigation of the Stage 2

subdivision area was conducted in conjunction with investigation of tbe Stage 3 to 5

subdivision areas. The results for the Stage 2 area were reported separately [Golder

Associates Report 001-077673022, dated June 2007]. Two investigation locations (TPI05A

and TP 106A) previously reported in the Stage 2 investigation report were located on the

boundary with the Stage 4 subdivision area and are included as part of the current

investigation data for Stages 3 to 5.

Golder Associates
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The aim of this investigation was to evaluate if acid sulfate soils are present within the

probable depths of disturbance across the subject site and to provide management strategies

for Acid Sulfate Soil (ASS) materials, if encountered. Acid Sulfate Soil is a general term

applying to both a soil horizon that contains sulfides (i.e. Potential Acid Sulfate Soil - PASS)

and an acid soil horizon affected by oxidation of sulfides (i.e. Actual Acid Sulfate Soil 

AASS).

2.0 DESKTOP ASSESSMENT

2.1 Site Geology &Soils

The I :250,000 scale Queensland Department of Mines 1963 Geological Map of the Mossman

Region indicates the site is underlain by Quaternary aged alluvial soils.

CSIRO Division of Soils have mapped the soils of the subject area at I :50,000 scale. The

Soils of Mossman-Cape Tribulation Area, North Queensland (1988) indicates that Clifton

soils are present across Stages 3, 4 and 5. Hull and Mangrove soils are present to the north

east of the subject site and may underlie the north eastern most portions of the site. A

description of the soil units are provided below:

Soil Series Abbreviation Main Soil
DescriptionType

Clifton Cl Clay Alluvial fan. Strongly bleached gradational textured
soils on alluvial fans. Very dark grey fme sandy loam
Al, bleached massive sandy clay loam A2, mottled
olive yellow and light grey, massive, light or medium
clay B horizon.

Hull Hu Sand Beach Ridge. Very weakly developed podsol. Pale AI
horizon, weakly developed A2; brown or pale brown
B horizon; coarse sand throughout.

Mangroves Mg Variable No description.

2.2 Surface Conditions

At the time of the field investigation the site was covered with sugar cane regrowth. The

surface of the site was relatively level.

3.0 INVESTIGATION

3.1 Field Investigation

Field work for Stages 3 to 5 was carried out on 7 June 2007, and comprised the following:

• Excavation of twelve test pits (TPI05A, TPI06A and TPI07 to TPlI6) to depths between

3.0m and 3.5m below the current ground surface. A backhoe was used to obtain samples

to the target depth at these locations. The target depths across the site were based on the

expected maximum depth of disturbance plus 1 m.

Golder Associates
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• Soil sampling in all test pits and subsequent field testing on recovered samples was

carried out using methods which conform with the QASSIT Sampling Guideline

requirements (Reference 1).

An environmental scientist from Golder Associates positioned the test pits, logged the

materials encountered, recovered the soil samples, and carried out the field tests. The

investigation locations are shown on Figure 2 (along with Test Pits TPI, TP3, TP4, TP5 and

TP6 from the 2003 investigation, and test pit TPI03 and TPI04 from the 2005 investigation).

Test pit reports for the current investigation are presented in Appendix B.

Field tests (pH, and pH",,) were conducted on soil samples collected at 0.25 m depth

intervals. The pH, tests were conducted on a portion of each recovered sample by mixing

small individual subsamples of soil and deionised water (ratio of 1:5 respectively) and

measuring the pH using a calibrated pH meter. The pH"" tests were also conducted on

recovered samples following the addition of 30 % laboratory grade hydrogen peroxide. A

description of the strength of reaction with peroxide and the pH"" measured using a calibrated

pH meter were recorded for each sample. The field test results (pH" pH"", reaction strength)

and interpreted PASS potential (high, moderate or low) are presented in a tahle in

Appendix B.

Soil samples collected during the investigation were immediately placed in lock seal plastic

bags, labelled and stored on ice in an esky. The samples were then transported to Golder

Associates' Cairns office. At the office, samples were stored in a freezer until samples for

laboratory analyses were selected. Samples not selected for testing will be stored in the

freezer for 3 months.

3.2 Laboratory Analysis

Following a review of the field pH, and pH,,,,, tests and the soil profiles, a total of thirty-seven

soil samples were selected for chromium suite analysis.

Laboratory analyses were conducted by SGS Environmental Services Ply Ltd (SGS).

Laboratory test certificates are presented in Appendix C. The Chromium Suite test results are

summarised in Tahle I.

4.0 DISCUSSION OF RESULTS

4.1 Subsurface Conditions

The soil profile encountered in TPI07, TPI08 and TPI09 (in proposed Stage 3) generally

comprised a surface layer of dark brown, silly sand topsoil to depths of about 0.25m below

the existing ground surface. The topsoil materials at these locations were generally underlain

by pale hued silly clays and silly gravely clays to depth of at least 3.5m, the maximum depth

of investigation at these locations.

Golder Associates
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The soil profile encountered in TPI05A, TPI06A and TPIIO to TPIl6 (in proposed Stage 4

and 5), generally comprised a surface layer of dark brown silty sand topsoil to depths of about

0.25m below the existing ground surface. The topsoils at these locations were generally

underlain by lighter hued sandy clays, clayey sands and silty sands to depths of between

0.75m and 3.5m, underlain by silty clays to depths of at least 3.5m, the maximum depth of

investigation at these locations.

The soil profiles encountered during the current investigation are consistent with the previous

investigation findings.

Soil profile variations across the site are shown on the cross sections in Figures 3 to 5.

4.2 Groundwater

At the time of the current investigation, groundwater was encountered in TPI05A, TP1IO

and TP 113 at a depth of about Im below the current ground surface (levels of about 2.5m

AHD, 1.75m AHD and I.6m AHD, respectively) and in TPI07 and TPI09 at depths of about

3.5m below the current ground surface (levels of about 0.7m AHD and I.3m AHD

respectively). Groundwater was also encountered in TPI12 at a depth of about 3.0m below

current ground surface (level about -I.3m AHD). A groundwater sample could not be

collected due to collapsing sands in the test pit excavations. Groundwater was not

encountered in remaining test pit excavations.

4.3 Field Tests

The field screening tests generally indicated the following:

• A low PASS potential was indicated across the full profile depths in TPI05A, TP 106A,

TPI07, TP109 and TPI13.

• A high PASS potential was indicated in surface materials in the top 0.5m in TPI08,

TPllO, TPIII and TPII2, a low PASS potential was indicated in underlying materials.

• A low PASS potential was indicated in surface materials extending to a depth of about

I.5m below the existing ground surface in TP114. A moderate to high PASS potential

was indicated in underlying materials from depths of I.5m to 3.0m (RL 0.6m AHD to RL

-0.9mAHD).

• A moderate to high PASS potential was indicated in surface materials in the top 0.25m in

TPI15 and TPI16 and a high PASS potential was also indicated at depths between I.5m

and 2.0m (0.7m AHD to 0.25m AHD) in TPI16 and at depths between 2.5m and 3.0m

(O.lm AHD to -OAmAHD) in TPI15.

Interpreted PASS field test results for the soil profiles are shown on the cross sections in

Figures 3 to 5.
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4.4 Laboratory Chromium Suite Test Results

The Chromium Suite tests indicated the following:

• Existing acidity exceeding the QASSIT Action Criteria of 0.03%S was encountered in

TPI05A (below Im AHD), TPl14 (below O.5m AHD) and TPI07 (between 3.45m and

2.95m AHD) during the current investigation. However, no retained acidity or potential

acidity (in the form of sulfur) was detected. In addition these samples are generally

located in a stiff layer of alluvium, where PASS materials would not be expected to occur.

There was no evidence of past disturbances in these materials that may indicate that these

materials are a filled or man made layer. On the basis of the above, the indicated existing

acidity at these locations is considered to be due to organic acidity and does not represent

AASS. However, given the location ofTPII4withrespecttodetectedPASS in TPl15

and TP116, materials below 0.5m AHD at TPl14 have been assumed to be AASS.

• Grey clayey sands and clays encountered in TPl15 and TPl16 at levels below about 0.5m

AHD across the north eastern portion of the site in the Stage 5 area are PASS with a

moderate acid generating capacity. Laboratory tests indicate that the soils in the location

of TP1l6 have sufficient acid neutralising capacity to produce a calculated net acidity

below the Action Criteria. This suggests that the majority of these soils would be "self

neutralising" (ie. additional neutralising treatment would not be required). The grey

clayey sands encountered in TP 115 however, did not show any "self neutralising"

capacity and would require lime treatment with about 40kg of lime per cubic metre to

neutralise their existing acidity.

Net Acidity results are also shown on the cross-section in Figures 3 to 5.

4.5 Summary of Investigation Findings

The results of the investigation indicate that PASS and AASS materials are present below

0.5m AHD in the north-east portion of Stage 5. However, these materials will not be disturbed

by currently proposed disturbances and therefore specific ASS/PASS management measures

are not required.

Organic acidity has been detected in pockets of light grey mottled silty clays generally

encountered more than 1m below the current ground surface. Whilst these materials are not

considered to be AASS as a precautionary measure it is recommended that materials

excavated from greater than 1m below the existing ground surface be treated with lime at a

rate of3kg/m3

Providing that filling activities across this site are conducted using typical engineered

earthworks placement and construction methods (as per AS3798-1996) no displacement of

these PASS materials underlying this site will occur.

A summary of the above findings is tabulated below.
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Purpose of Lowest Top Surface Wiu ASS or Will Recommended
Disturbance Elevation of of PASS or PASS be Groundwater be PASS or ASS

Disturbance ASS Layer disturbed Extracted Management
(mAHDl Strateeles

Service O.75mAHD O.5mAHD No Possible
As precautionaryinstallations

measure, treat
excavated soils from

greater than Im
below the current

ground surface with
lime at a rale of

3kg/m3.

Limit dewatering
drawdowns above

O.5mAHD and
monilor pH of

dewatering
discharges on a daily

basis.

Cut and Fill J.7mAHD O.5mAHD No No N/A
Earthworks

5.0 MANAGEMENT STRATEGIES

5.1 Organic Acidity

As a precautionary measure to address the eXlstmg organic acidity detected during the

investigation, we recommend that materials excavated from more than Im below the current

ground surface (during the installation of services) be treated with fine ground agricultural

lime at a rate of 3kg/m3• This treatment can occur by mixing lime with the stockpiled soils

adjacent to the service trenches.

5.2 Dewatering

It is recommended that if possible, dewatering below O.5m AHD be avoided in Stage 5. If

dewatering cannot be avoided then management of dewatering activities for service

excavations will need to be considered, due to the presence of PASS soils underlying this

stage. Construction and/or dewatering activities that drawdown water levels in Stage 5 below

about O.5m AHD may result in exposure of PASS materials. The surface of exposed PASS

materials and an insitu wedge behind this surface within such a drawdown zone could at least

partially oxidize and generate acid when the water level returns to its original level.

Management strategies for dewatering should include limiting the external extent and period

of drawdown. Where drawdowns below O.5m AHD cannot be avoided in Stage 5 then

containment systems such as sheetpiling or the use of recharge systems should be considered

to limit drawdown outside the excavations.

The pH of all dewatering discharges and seepage into excavations should also be monitored at

least on a daily basis.
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Where pH of less than 5 is detected, the water shall be treated in a holding pond or tank prior

to discharging to land. If discharging to water bodies is proposed then additional monitoring

parameters and possible treatment will be required.

6.0 IMPORTANT INFORMATION

This report has been prepared in accordance with the agreement between United Pacific

Properties Pty Limited and Golder Associates Pty Lld (Golder Associates). The services

performed by Golder Associates have been conducted in a manner consistent with the level of

quality and skill generally exercised by members of its profession and consulting practice. No

warranty or guarantee of site conditions is intended.

This report is solely for the use of United Pacific Properties Pty Limited, Bruce & Associates

Consulting and relevant government assessment agencies and any reliance of this report by

third parties shall be at such party's sole risk and may not contain sufficient information for

purposes of other parties or for other uses. This report shall only be presented in full and may

not be used to support any other objective than those set out in the report, except where

written approval with comments are provided by Golder Associates.

The information in this report is considered to be accurate at the date of issue in accordance to

the current conditions of the site. Subsurface conditions can vary across a particular site

which cannot be explicitly defmed by investigation. Therefore, it is unlikely that the results

and estimations expressed in this report will represent the extremes of conditions within tbe

site.

Attached as Appendix D is a document "Important Information About Your Geo-Environmental

Report" which should be read in conjunction with this report. We would be pleased to answer

any questions about this important information.

GOLDE ASSOCIATES PTY LTD

Julian oward
Environmental Scientist

Paul Scells
Principal

JEWJl..MIPKSlrlz
J:lJen\'01IOn673022ICORRESPONDENCE_OtrrlOOl-077673022_Slllgc3-S'OOl-077673022-R-ASS lnval Slage 3,4,S.doc
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<f;~a·"GoI....,- < :Iller
. 1\ssociates

REPORT OF TEST PIT: TP101

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Trim Glow Ply Lld
PASS Investigation
Lot 2, Craiglle
05673022

CODRDS: 336928 m E 8170454 m N AMG66
SURFACE RL: 3.90 m DATUM: AHD
PIT DEPTH: 3.50 m
BUCKET TYPE: 450mm

SHEET: 1 OF 1
MACHINE: Backhoe
CONTRACTOR: D & T Backhoe
LOGGED: MW DATE: 2614/05
CHECKED: PKS DATE: 1616105

excavation Sampling Aekl Material DescriptJon

a~
0 ~~ SAMPlE OR
0 >~ ~ 0 FIB.DTEST
'" (j~

w
Iii ~

DEPTHxw i! w·
:> w~ 05 RL

0.0 3.90 DSO.()()-{).25m

0
:8w

~

"~ '" ~
0 ~ w

" ~" u
w .oS w
~ "
"'- Cl
-

SOIL f ROCK MATERIAl DESCRIPTION

SiltyOAY
Medium plasticity, braM'l, \Wh some grass roots

STRUCTURE AND
ADDITIONAl

OBSERVATIONS

-

1-

~---------------------Carl< <><ange bIO'Ml

TEST PIT DlSCONTINUED@3.50 m

...,"" CH SandyaAY
~. tigh plasticity, yef1a.N brown, with some orange, fine
:-~ sand. wllh some medIum gravel

~-
.:,..:,
~

.,:,.:

-'0"'"

~
:;=-
~..:
'-'-
~~

. -:-r-.

Cl Sandy aAY
Medium plasticity, orange broY.n, with some grey, fine to
medium sand

'"";'T'"';

:.::'"
.~

.'7Y""":

:.::'"

:-:-:..:

.. ' . se Clayey SAND
:. :.~ MedlLm grained, red brown, v.;th some grey orange

.:::'"

:-:.:.:

'C':-:-
.--;7"

:. :.:.:

2.5 250
'.40 OS 2.50-2.75 m

OS 2.75-3.00 m

3.0- DS 3.00-3.25 m

OS 3.25-3.50 m

3.50
0.40

4.0-

_~ --'..J L..J ..J_

This report of test pit must be read in ~lAlCtion with accompanying notes and abbrevIations. h has been prepared for
environmental purposes only, vithout attempt to consider geotechnlcal properties or the geotechnical significance of the materials

encountered. As such it should not be relied upon for geotechnical purposes. GAP 91NT FN. F01e
RL2

4.5-

I 0.25
OS 0.25-0.50 m3.65

0.5- OS a.5O.{).75 m

OS 0.75-1.00 m

1.0 1.00
2.90 OS 1.00-1.25 m

~ OS 1.25-1.50 m

I• 1.5 1.Ii•w
2.40 OS 1.50-1.75 m

~

!i
'" L ~m OS 1.75-2.00 m

13
2.0- DS 2.00-2.25 m

-ii} OS 2.25-2.50 m



<i!Golder REPORT OF TEST PIT: TP102
~(\tes

SHEET: 1 OF 1
CLIENT: Trim Glow Ply Lld COORDS: 336911 mE 6170568 m N AMG66 MACHINE: Backhoe
PROJECT: PASS Invesllgatlon SURFACE RL: 3.90 m DATUM: AHD CONTRACTOR: D & T Backhoe
LOCATION: Lo12. Craiglle PIT DEPTH: 3.50 m LOGGED: MW DATE: 2614105
JOB NO: 05673022 BUCKET TYPE: 450mm CHECKED: PKS DATE: 1615105

Excavation _Ing Aeld Material Description

zw Q
g ~2 0 w w STRUCTURE AND

~~ SAMPLEDR ~ Q ~ w

~
>~ ~ 0 AB.OTEST ~ '" ~ SOil I ROCK MATERIAL DESCRIPTION

~ tH: ADOIT1ONAL

g~
I" ~8

0 W0 OBSERVATIONS0 0

1l~~ ~g DEPTH w 0 ~'" RL ~ ,,~ "0.0 3." OS 0.0IJ..0.25 m
~ Cl SJItyClAY

1;;-
MediLm plasticity, dark tlr'tPMl, wtth some grass roots

~M5 OS 0.25-0.50 m CH sandy ClAY

~
Hgh plasticity, Of'3nge brown, 'Nith some grey, meciLm

~""'"0.5-
OS 0.50-0.75 m ..;- -

:0
f-OS 0.75-1.00 m .:-.'

"'~1.0- DS 1.QO-1..25 m 0
1-

-;-
L ~ OS1.~1.50m ~..:.•• ~

'"~
1.5- t::::w

a OS 1.50-1.75 m h":'
z -

'" I 1-;-'-;'
= ! OS 1.75-2.00 m ~~

" ~

2.0 zoo 7'-:-
1." OS 2.00-2.25 m . Cl 5andyaAY

7"7
MedIlm p/asticIty. grey. ""'" some....,..,. """""
medkm ""'"

OS 2.25--2.50 m ..;-
l f- 2.5- ~ -;; OS2~2.75m .:~

! .,-'-

I OS 2.75-3.00 m 1;'-;-
~
Q

§ 0
M 3.0- OS 3.Q0-3.25 m ~..:.

~ ~

0 ~~

~
~

0$ 3.25-3.50 m -'-A-§ ,.. 1-;-'-;'

~
0.010 TEST AT CMSCONTINUEO@ 3.50 m

I
i
• 4.0-
~

~
~

4.5-

f--- - ...."'- - -------_.- --- --------------------------------------
ThIs report of test pit must be read In conjunction with accompanying notes and abbreviations. It has been prepared for

environmental purposes only, without attempt to consider geotecIvlical properties or the geotectrical significance of the materials
GAP glNT FN. FOleencou"Itered. As such It should not be relied upon for geotechnical p..rposes.

Rl2



<lGolder REPORT OF TEST PIT: TP103
i\ssociates

SHEET: 1 OF 1
CLIENT: Trim Glow Ply Ltd COORDS: 336952 m E 8170579 m N AMG66 MACHINE: Backhoe
PROJECT: PASS Investigation SURFACE RL: 3.70 m DATUM: AHD CONTRACTOR: D & T Backhoe
LOCATION: Lot 2, Craiglie PIT DEPTH: 3.50 m LOGGED: '-foN DATE: 2614105
JOB NO: 05673022 BUCKET TYPE: 450mm CHECKED: PKS DATE: 1615105

Excavatlon _'09 Field-. Descrlptlon

~w " Z
1;

w w z SlRUCTURE AH)-'l SAMPlE OR '" '" '"
w

" ~~
w

~ SOIL I ROCK MATERIAl. DESCRIPTION ~~ AOOITIONAL" '" ~; AB..DTEST > '" i'
'" g~ I" " ~

" OBSERVATIONS~ w~ " ~" " ~~w
~

DEPTH w 0 ":< ".§. RI. '" "g " :<
0.0 3.70 OS 0.00-0.25 m 1"- Cl Silly Cl.AY

Medium pIasticlty, dark broMl, 'Mth some grass roots ~
Ix- "

~3.45 OS 0.25-0.50 m . CH Sandy Cl.AY

~
High plas1Jcity, pale brown ;;

:<
0.5 0.'" -:- -3.20 OS O.5O-<l.75 m Darlc~~Y.fli1iOOigrey - - - - - --

:::-
OS 0.75-1.00 m ':0'

'-.-'- :<

1.0- DS 1.00-1.25 m -;'-;-
-

'" ~
~

m L ~ 2.45 OS 1.25-1.50 m r.~ Cl SandyCl.AY

j ~ Medium plasticity, orange btoYon. v-tth some grey, fine to1:'-; medium sand
1.S- e-:-~

OS 1.50-1.75 m

I ~...:.
~

S
OS 1.75-2.00 m .:~

"0-';
2.0- OS 2.QO.2.25 m -;'-;'

1-

~
OS 2.25-2.50 m ~

:::: ~
l 2.5- 1-
~

OS 2.50-2.75 m f',-'--
~

1;'-;-

OS 2.75-3.00 m G
~ F~

3.0-• ....- OS 3.00-3.25 m ,..:-
~

~

2
.:......:.

~ OS 3.25-3.50 m To'
"
~ 3'" -'-0-'-
~ 0.20 TEST PIT DISCONTINUED @3.50m

I
~
w 4.0-
~

~
~
0

4.5-

,

--- -4,&-
_________ •_________________________ L... __

-------------
This report of test pit must be read In ~LnCtIon wtth accompanytng notes and abbreviations. It has been prepared for

envirormemal purposes only. without attempt to consider geoteclYllcal properties or the geotechrical significance of the materials
GAPgINTFN. F01eencot.nl:ered. As such it should not be relied upon for geotectnicat pl.I'pOSeS.

R12



<I>-J. ' . Golder
'Associates

REPORT OF TEST PIT: TP104

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Trim Glow Ply Lld
PASS Investigation
Lot 2. Craiglia
05673022

COORDS: 337023 mE 6170631 m N AMG66
SURFACE RL: 3.40 m DATUM: AHD
PIT DEPTH: 3.50 m
BUCKET TYPE: 45Qmm

SHEET: 1 OF 1
MACHINE: Backhoe
CONTRACTOR: D & T Backhoe
LOGGED: MW DATE: 2614/05
CHECKED: PKS DATE: 1615/05

Excavation Sampling FI~d Materiaf Description

SAMPLE OR
FlEtDTEST

OEPTH
RI.

SOIL / ROCK MATERIAL DESCRIPTION
STRUCTURE AND

ADOITIONAL
OBSERVATIONS

_L l L --'_

This report of test pit must be read In OOl'"4unctlon v.fth accompanying notes and abbreviations. It has been prepared for
environmental purposes only, without attempt to consider geotectrical properties or the geotectncal s1gnJflcance of the materials

encolKltered. As such It should not be relied upon forgeotechnlcal purposes. GAP glNT FN. F01e
Rl2

1-

1-

1-

1-

I -

I-

TEST PIT DlSCONTlNUED@ 3.50 m

""---------------------1-Red broM'l. >Mth some grey and orange I:Ir'c1Ml

~~ Cl SsndyCLAY'.-0, Medium plasticity, orange brown, with some grey. fine to
~---' medium sand

e.;-
.:.-:..
~

...:,c
~,-'-

fi<'" Cl Silly CLAY
- Medium plasticity, dark broNn
7-

I,:~
-'-r";
1,.:-,

~-'-

~
~-
-'-r':
~

J.:..,.

os 0.50-0.75 m

DSO.75-1.00m

os 2.00-2.25 m

os 2.25-2.50 m

os 2.50-2.75 m

os 2.75-3.00 m

os 3,00-3.25 m

os 3.25-3.50 m

3.40 OS 0.00-0.25 m

1.00
2.40 OS 1.00-1.25 m F.:.i

~

OS 1.2,;.1.50 m ~.:
~

~~

OS 1.50-1.75 m 1'-,-'-

~
OS 1.7".2.00 m ~

i::::::'.

I 0.25
3.15 OS 0.25-0.50 m

0.5-

0.0

1.0

2.5-

3.0-

4.0-

4.5-

~

i
1.5-w

a
z
$

I L Im

0

2.0-

"~
11-+--+--1-"""-l-~~·~~W-----

•
I
~
~

I
~
;\

~
~-- -
~



<lGolder REPORT OF TEST PIT: TP105
1\.ssod.ates

SHEET: 1 OF 1
CLIENT: Trim Glow Ply Ltd COORDS: 336895 m E 8170893 m N AMG66 MACHINE: Backhoe
PROJECT: PASS Investigation SURFACE RL: 2.80 m DATUM: AHD CONTRACTOR: D & T Backhoe
LOCATION: lot 2, Craiglie PIT DEPTH: 3.50 m LOGGED: ~ DATE: 2614/05
JOB NO: 05673022 8UCKET TYPE: 450mm CHECKED: PKS DATE: 1615/05

excavation 8ampling Field Material Description

51) c
:8

~w w z STRUCTURE ANDc ~~ SAMPLE OR '" u [ '"
w

0 >~ ~ ",,, Flan TEST ~ 'i' SOIL I ROCK MATERIAL DESCRIPTION
~ ~H: AOOITIONAL

'" ~ii5
w ~~ ~o

0
0~ OBSERVATIONStu ~ ~. DEPTH 0 u a §~~~ 3' ~.§. w 09 0

" RI. '" => "0.0
2." os 0.00-0.25 m ~':. • SM SiltySAND

Rne grained, brO'M1, with some grass roots, tree roots
~':..

OS 0.25-0.50 m c
~.:.:.

0.5 0.50 ...
2.30 OS 0.50-0.75 m . Cl Sandy ClAY

';--:'
MedIum plasticity, yellow'~. fine sand, 'o'Mh some tree
roots

-;- "DS 0.75-1.00 m '"
:..~

1.0 1.00 ~

~-------------------- - 1-1." OS 1.00-1.25 m .,:~ Red brclY.n and grey

'0-'-
L

j OS 1.25-1.50 m 1;'-;,

1.50 ~
1.5 t--:- --Red~~a~ofange----------

£ 1.30 OS 1.50-1.75 m

'" J
~

w OS 1.75-2.00 m 1'0":"-
2.00

';-'7
2.0 ~--------------------0.80 OS 2.00-2.25 m ,,~ Grey and orange brO'M1

~

:"-:'
"OS 2.25-2.50 m ::::

l - 2.5-
;..c

1-0 OS 2.so..2.75 m" ......
~ -
I

i'-.~

OS 2.75-3.00 m ~
I; -;-• M 3.0- OS 3.Q0..3.25 m 1-- =§
< .,:~

~
OS 3.25-3.50 m '0-'-

~ 3.50
::;::.,

-0.70 TEST PIT DlSCONTINUED@3.50 m~

"~
i
w 4.0-•f
0)
iI
~

~,
g

4.5-
~•
~
;j

~
~ --- --&,&- - ------ .- -- -- -------------------- '--- ---------------
~ This report of test pit must be read In COflLnctlon...,;th accompanying notes and abbrevlations. It haS been prepared for

environmental purposes orl:y, ...,;thout attempt to consider geotecMIcaJ properties or the geoteemical signIficance of the materials
encountered. As Slx:h nshould not be refied upon for geotechnical purposes. GAP glNT FN. F01e

Rl2



<MGo1der REPORT OF TEST PIT: TP106
~dates

SHEET: 1 OF 1
CLIENT: Trim Glow Ply Ltd COORDS: 336924 m E 8170756 m N AMG66 MACHINE: 8ackhoe
PROJECT: PASS Investigation SURFACE RL: 3.80 m DATUM: AHD CONTRACTOR: D & T Backhoe
LOCATION: Lot 2, Craiglie PIT DEPTH: 3.50 m LOGGED: /oNN DATE: 2614105
JOB NO: 05673022 BUCKET TYPE: 450mm CHECKED: PKS DATE: 1615105

Excavation Sampling Field MaIer1al DescrIption

~w il ~

I
~ STRUCTURE AND~~ SAMPLE OR a: 0
~Ec

<~ ~
[ SOIL I ROCK MATERIAL DESCRIPTION ADOlTIONAl.c a: z" Fl8.DTEST x

~ ~~ w
t~ ~"

0

~~
OBSERVATIONS... 0 0

~~ ~ ~l
0EP7>I w ,,9 0

" Rl a: " "
0.0

~.. OS 0.00-0.25 m t"- Cl SJItyClAY

fx-
Medium plasticity, broMt. with some grass roots

~
~3.55 OS 0..25-0.50 m r.~ a Sandy ClAY

~
MecfiLm p/astidty. orange brown. fine 10 medll1l sand

a",0.5 3.30 OS O.5G-O.75 m ~- ~~ieYafij;ee.~--- -----

~
DSO.75-1.00m I<'~

~..:, "
1.0-

DS 1.QO.1.25 m 1;--;, -
~

I
--;-

OS 1.25-1.50 m ~-:-
8 :::::~ 1.5- ~ -• OS 1.50-1.75 m -'0":"z -t ~

.,.'-;'
Z l ::::: ~-------------------m ~05 OS 1.75-2.00 m Trace dark brO'Ml patches•

G
~

2.0- DS 2.00-2.25 m ~
1-"-
~

f--',
OS2~2.50m

'"'"""
l ~'"

1'-•...,
~------------------- ~g

2.5 1.30 OS 2.50-2.75 m ~

1;'-;" Grey ard oralV! I:roMl

§ -:-
~

OS 2.75-3.00 m :0
~

3.0-
.,:-.'

-~ os 3.()()...3.25 m

~
-'-...:.,
-;'-;-

~ OS 3.25-3.50 m ~

1-;-

I 3.'" ~-:.
0.30 TEST PIT lXSCQNTINUEO@3.50m

I
~ 4.0- -

~
~

i 4.5- 1-
I

~
;;

~
~ 1-- - - -5o(l- -------- --- ----------------------- --------------,-
~ ThIs report of test pit must be read In conjLnCtlon.,.,;t!l aceompanylng notes and abbreviations. I! has been prepared for

envirormental purposes only, wfthout attempt to consider geotechnlcal properties or the geoteetrical significance of the materials
encountered. As such It sI'loUd not be relied upon for geotecMical puposes. GAP glNT FN. F01e

RJ.2



Depth IUngt! (m . Materinl sTAA
S"/lS (lfpH ExlsHnc Acidity CJoS Ch.romlum

Llming Rate for Net AcidIty
Test LAention pH.,.. TAA Converted 10 Reduce_ble Sulfur Net Acidity -/_S Is This ASS hThls PASSDeL) DescrIption -/.S· less thlln 4.5) (sTAA +O.7S x S~ .....,)

(S..) %S (kolm3)

TPIOI 3,25 3.50 Clayey S3nd 5.0 < 0.5 < 0.016 0.000 < 0.005 <0.005 No No NA
TPI02 1.00 1.50 Sandy Clay 5,2 0.5 < 0.016 0.000 < 0.005 < 0,005 No No NA
TriOS 0,00 0.50 Silly S:lnd 5,2 0,7 0,023 0.023 < 0.005 0.028 No No NA
TPI05 0,50 LOO SDrdy Clay 4,8 1.2 0.039 0,039 < 0.005 0.044 No' No NA
TPIOS 1.00 1.50 Sandy Clay 5,1 0,9 0.029 0-029 < 0-005 0,034 No No NA
TriOS 1.75 2,00 Sandy Clny 4,9 0,6 0,020 0,020 < 0,005 0,025 No No NA
TPIOS 2.25 2.50 SlUldy Clay 5,0 0,5 0,016 0-016 < 0,005 0,021 No No NA
TriOS 2.50 3,00 Sandy Oay 5.8 < 0.5 < 0,016 0,000 < 0.005 <0.005 No No NA
TrIOS 3,00 3,50 Sandy Cia)' 5.9 < 0.5 < 0.016 0.000 < 0.005 <0.005 No No NA
TPI06 0,50 1.00 S.,ndy CID.,. 4,5 2 0,065 0,065 < 0,005 0,070 No' No NA

I'IOIC:· Equiv~ledl 01lid'"lJ:Iblc'1I1phllr t.3lcullletl u TAMO.S!)
Lillling nlCS UlIllme 0 bulk deMil}' of t.6l/m j

I E.,~jng Acidility Is conlidefcd 10 be clIK to OIIMIn:CS otllcr ,1wI slIlfllr acidity

(jJGolder
= Associates

"'pu1 aY. MW
D.t.. VOII1OO1
e:-k""ly. PI($
o.t.: 1108I2OCI7

TABLE 1
SUMMARY OF ACID SULFATE TEST RESULTS
Trim Glow P/L
Acid Sulfate Investigation
Lol2, Cr.siglie

J;Ut1W041Oo4613OSC1P.t.1S_T.... ,ohIL." ,Il..~1lI ob
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REPORT OF TEST PIT: TP1

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Property & Resource Planning
Preliminary Investigation
Craiglie
03673031

COORDS: 336852 m E 8170425 m N
SURFACE RL: m DATUM:
PIT DEPTH: 2.50 m
BUCKET TYPE:

AMG84
SHEET: 1 OF 1
MACHINE: Backhoe

CONTRACTOR: Ross Andreassen

LOGGED: RPR DATE: 18/9/03
CHECKED: PKS DATE: 2110103

Excavation Sampling Field Material Description

1-
_L ~ _

This report of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
environmental purposes only, without attempt to consider geotechnical properties or the geotechnlcal significance of the materials

encotr'llered. As such it should not be feUed upon for geotechnical purposes. GAP glNT FN. F01e
Rl2

1-

STRUCTURE AND
ADDmoNAl.

OBSERVATIONS

>
w '.i
~ w

~

" 0
~ u;0
(5 z

0• U

0

f-

TEST PIT DISCONTINUED @2.50 m

SOIL I ROCK MATERIAl DESCRIPTION

Sandy Sit)' ClAY
Me<flUm plasticity, pale grey brown

SIlly ClAY
Medium plasticity, orange-brown mottled pale grey-brown,
lrnce sand

~--------------------Trace of dark grey

1""- Cl
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SAMPlE OR
FIELD TEST

OS 0.25-0.60m

OS 2.DO-2.2Om

pp =400 kPa
OS 1.00-1.25m

pp =200-300 kPa
OS 1.SO-1.75m

os O.75-1.00m
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os 1.75-2.00m
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pp= >600 kPa
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REPORT OF TEST PIT: TP2

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Property & Resource Planning

Preliminary Investigation

Craiglie

03673031

COORDS: 336868 m E 8170769 m N
SURFACE RL: m DATUM:

PIT DEPTH: 2.50 m
BUCKET 1YPE:

AMG84

SHEET: 1 OF 1

MACHINE: Backhoe
CONTRACTOR: Ross Andreassen

LOGGED: RPR DATE: 1819/03
CHECKED: PKS DATE: 2110/03

Excavation sampling Field Material Description

STRUCTURE AND
ADDITIONAL

OBSERVATIONS
SOil/ROCK MATERIAL DESCRIPTION

x· .
.....}C.

~·.-:k: sp SiltySAND
Fine to medium grained. pale grey-brown, some tree
rools

%w

0 g~

H
SAMPlE OR

0 ~~
tt FIELD TEST

~

~
~ uw DEPTHw xw ~E~ wtt RL

0.0 OS O.OO-025m

os O.25-0.60m

x" •
: :.i:,
Ii :: •· ..
lC'"
• ,'>c.

o

0.5-

L

I 0.60
OS O.60-0.75m

DSO.75-1.00m

_.' .
· '.x ••

--'''!''...
.- :1<.

s= se Clayey Sitty SAND
._ '.:-: FM 10 medium grained. grey-brown

,~~

~.:.

· ..

~ '._ ~'. SP Silty SAND
Fine to medium grained. pale grey-brown

i 1.0

Iw
•%

~

J
..

-
1.5-

'.00
os 1.ClO-1.25m

os 125-1.4Om

....1£L
OS 1.4D-1.75m

pp= 300 kPa

x···.·.-It·.. ...
: :.x_
li:'- .
· .xx· .
. - .

I>< - Cl

7-----"---
1--
~

SiltyCLAY
Medium plasticity, pale grey mottled orange-brown. some
fine grained sand

_L I ---- --------------

This report of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
environmental purposes only. without attempt to consKler geolechnical properties or the geotechnlcaJ significance of the materials

encountered. As such it shook! not be relied upon for geotechnical puposes. GAP glNT FN. F01e
RL2
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REPORT OF TEST PIT: TP3

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Property & Resource Planning
Preliminary Investigation
Craiglie
03673031

COORDS: 337035 m E 8170558 m N
SURFACE RL: m DATUM:
PIT DEPTH: 2.50 m
BUCKET TYPE:

AMG84

SHEET: 1 OF 1
MACHINE: Backhoe
CONTRACTOR: Ross Andreassen
·LOGGED: RPR DATE: 18/9/03
CHECKED: PKS DATE: 2/10/03

Excavation Sampling Field Material Description

zwou
0 i=~ ,,<;-

SAMPlE OR
0 ~~ ~ FIELD TEST
" ~

~.
~ ~o;

~~ DEP1Hw xw
" W~ 0_ RI.

0.0 DSO.()I).(l.2Om

OS O.75-1.00m
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•z ~

" I OS 1.20-1.5Om
m L

0

1.5- pp =150-250 kPa
OS 1.50-1.75m

-

1-

1-

I -

STRUCTURE AND
ADDmONAL

OBSERVATIONS

o

SOil I ROCK MAlERlAL DESCRlPTlON

Clayey SAND
Fine to medium grained, pale grey-brown

S,llySANO
Fine 10 medium grained, grey-brown

~- Cl SiIty CLAY
- Medium plasticity. orange-brown mottled grey-brown,,,- "'"" sand
-~ "
~

--'
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TEST PIT DISCONTINUED@2.50m
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This report of test pit must be read in oonjunction with accompanying notes and abbreviations. It has been prepared for
enviroomeolal purposes only, without attempt to consider geotechnical properties or the geotechnlcal significance of the materials

encountered. As such it should not be relied upon for geoledVlical purposes. GAP glNT FN. F01e
Rl2



REPORT OF TEST PIT: TP4

CLIENT:
PROJECT:

LOCATION:
JOB NO:

Property & Resource Planning

Preliminary Investigation

Craiglie
03673031

COORDS: 337220 m E 8170629 m N
SURFACE RL: m DATUM:

PIT DEPTH: 2.50 m

BUCKET TYPE:

AMG84

SHEET: 1 OF 1
MACHINE: Backhoe
CONTRACTOR: Rass Andreassen

LOGGED: RPR DATE: 1819/03
CHECKED: PKS DATE: 2/10103

Excavation Sampling Field Material Description

_L l -- _c --------------,-

This report of test pit must be read in conjunction with accompanying notes and abbfeviations. It has been prepared for
environmental purposes only. without attempt 10 cooslder geotechnlcal properties or the geotechnic::al significance of the materials

encountered. As such it should not be relied upon for geotechnical purposes. GAP glNT FN. F01e
Rl2

1.00

STRUCTURE AND
ADDITIONAL

OBSERVATIONS
SOIL JROCK MATERIAL DESCRIPTION

ft.," • SP Silly SAND
: :.ft.. File to medium grained, grey-brown
x··
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.-. se Clayey SAND

.- Fine to medium grained, pale grey mottled orange-brown
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" I-f--_ Cl Gravelly Sandy CLAY

~
MedIum plasticity, dark grey, fine to mediLm grained

~
sand, subrounded fine to medium grained gravel
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- Medium ptasticity. orange-brown rnottSecl grey-brown.
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TEST PIT DISCONTINUED@ 2.50 m
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REPORT OF TEST PIT: TP5

CLIENT:

PROJECT:

LOCATION:

JOB NO:

Property & Resource Planning

Preliminary Investigation

Craiglie

03673031

COORDS: 337201 m E 8170785 m N

SURFACE RL: m DATUM:

PIT DEPTH: 2.50 m
BUCKET TYPE:

AMG84

SHEET: 1 OF 1

MACHINE: Backhoe

CONTRACTOR: Ross Andreassen

LOGGED: RPR DATE: 1819103

CHECKED: PKS DATE: 2110/03

Excavation Sampling Field Material Description

1.5-
OS 1.50-1.70m

......1:1Q..
OS 1.70-2.00m . -'-. se Clayey SAND

Fine to medium grained. pale grey-brown mottled orange

u- -
_L_ _ , L. _

This report of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
environmental purposes only, without attempt to consider geolechnical properties or the geotechnical significance of the materials

encountered. As such It should not be relied upon for geolechnical purposes. GAP glNT FN. F01e
RL2
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~:'_I<- SP SiltySAND
Fine to medium grained, dark grey-brown

TEST PIT DISCONTINUED @ 2.50 m
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REPORT OF TEST PIT: TP6

CLIENT:
PROJECT:

LOCATION:
JOB NO:

Property & Resource Planning

Preliminary Investigation

Craiglie

03673031

COOROS: 337319 m E 8170647 m N
SURFACE RL: m OATUM:
PIT DEPTH: 2.20 m

BUCKET TYPE:

AMG64

SHEET: 1 OF 1
MACHINE: Backhoe
CONTRACTOR: Ross Andreassen

LOGGED: RPR DATE: 1819/03
CHECKED: PKS DATE: 2110/03

Excavation sampling Field Material Description

zw
00

0 ~~ r"'
SAMPLE OR

0
~~

~ FIELD TESTr

~
~~~ o~ DEPTHw xw ~~" W~ RL

0.0
DSO.~.3Om

SOIL I ROCK MATERiAl DESCRIPTION

~ ...~ •. SP Silty SAND
Fne to medium grained, pale grey-brown

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

-+-,'c;·"'Q...jos 1.~1.75m

i
~1-+_1-+_-j_2",20",-+- _
§

·~ se Claye, SAND
.:.:-.- Fm 10 coar.;e grained, grey-brown mottJecl orange brown

0.5-

1.0-

~
1.5

-..
I..
t
0

I>

2.0

I 0.30
OS O.30-0.50m

os O.so.n.75m

os O.75-0.90m

~
OS O.9()"1.25m

OS 1.25-1.5Om

OS 1.75-2.00m

2.00
os 2.QO.2.20m

·..". ':l'.
x'- .
: :.;..,. :.'.
· ..
'p':.' SP
·.·..0

: ....
'0:: .
: :0.

:i!: _

· ,'. SP

.'. SP
:1<.

Gravelly SAND
Fine to coarse grained, grey-brown, fine to medium
grained sub-angular gravel

SAND
Fine to coarse grained, grey-brown, some sub-rounded
gravel

Silly SAND
Fine to medium grained. grey-brown, trace shells, gravel,
CXlb~es

TEST PIT DISCONTINUED @2.20m

o

_L L L L_L --------------

This report of test pit rn.rsl be read in corlunction with accompanying notes and abbreviations. It has been prepared fO(
envirorvnental purposes only. without attempt to consider geotechnical properties or the geotedYlical slgnificance of the materials

encountered. As such it should not be relied upon for geotechnical purposes. GAP glNT FN. F01e
Rl2
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SHe Texture
pHUl pHox pH,QX

TAA
TPA (kgH,SOJtonne)

TSA
EquIvalent S '''_I SIJOI-;' C" M9. N••

Location
MaterIal

Code
Depth Range (BLG) (kgH,tSO..ltonne) (kgH,tSO,.ltonne) wlw

TP4 graveJ1y sandy CLAY Medium 1.00 1.50 5.1 3 2.8 < 0.5 1.3 1.2 0.04 l~l!1lI!ll;g~,Q 0.010 <0.005 <0.005
TP4 silty CLAY Fine 1.80 2.00 4.2 3.5 2.8 < 0.5 0.5 < 0.5 < 0.02 <0.005 <0.005 <0.005 <0.00:5
TP5 slily SAND Coarse 2.00 2.50 5.1 2.0 1.4 < 0.:5 15 15 0.48 1~~4~& <0,005 <0.005 <0.005
TP8 silly SAND Coarse 2.00 2.20 8.4 8.2 2.4 < 0.5 < 0.5 < 0.5 < 0.02 11 .' b..~~~ 0.320 0.018 <0,005

Nole: • Equivalent oxidisable sulphur calculated as TPAl31.25
Bold values indicate Bxceedence of QASSIT Spos Action levels for the texture category
Shaded Cells indicale exceedence of QASSIT SPO$ ActIon levels for projects where more than 1000 tonne of soil is to be disturbed.

• Gold~
'l'Assocmtes

Inpllt ey: 11..M
D.te: IOIOM.OO3
C~eckfd By: PKS
D~IC: 1110212003

TABLEt
SUMMARY OF ACID SULFATE TEST RESULTS

PROPERTY & RESOURCE PlANNING

PRELIMINARY PASS INVESTIGATION

CfWGlJe

':\)tIW03\o36"OOIIJlASS_Tabla_Cr.lillllult\10CAS.•lt
P'l:d on



PASS Pote.ntial
TestPil Ho. D.nth (m) Soil Tvoe .H DHfox reac;tlon hloh medium I~

1 0.0-0,25 • " ClAY 5,2 2,5 SLIGHT X
1 0.25-0,6 sand sll ClAY •.2 '.1 Nil X

0.6-0.75 • 11 CLAY .,. ••• NIL X
1 0.75·1.0 sil CLAY ••• '.7 NIL X
1 1.0·1.25 si! CLAY 7.2 5.2 NIL X
1 1.25·1.5 ~, ClAY 7,7 5.3 Nil X
1 1.5-1.75 .i1 CLAY .,. 5.• NIL X
1 1.75-2.0 oil CLAY ',1 5.5 NIL X
1 2.1)..2.2 oil CLAY '.3 5.5 NIL X
1 225-2.5 •• CLAY '.1 5,5 NIL X
2 0.0-0.25 SAND • ,2 2.• SLIGHT X
2 0.25-0.6 SAND • .2 3.. Nil X
2 0.6-0.75 • " SANl) 5,7 3.3 Nil X,

O.7~1.0 .; SAND 5.• 3.7 NIL X
H)·1.2S '" SAND 5.' 3.6 NIL X

2 125-1.4 " SAND •.1 '.1 NIL X, 14-'75 si! ClAY ••• '.2 NIL X
2 1.7S-2.0 oil CLAY •.2 ••• NIL X
2 2,0-2.25 oil CLAY 7,2 5.• NIL X
2 2,25-2.5 " CLAY 7,3 5.' NIL X
3 0.0-0.2 oil SAND 5.5 2,' SlI HT X
3 0.2-0.5 SAND 5.1 3.3 NIL X
3 0.S-D.75 • SAND 5.' 3.1 NIL X
3 0.75-1.0 d SAND 5.2 3.3 NIL X

1.0-1.2 ... SAND 5.' ••• NIL X
3 1.2·1.5 CLAY 5.' 3,' NIL X
3 1.5-1.75 ., CLAY •.1 '.2 NIL X
3 1.75-2.0 ClAY '.5 ... NIL X
3 2.0-2.25 .M ClAY ••• 5.3 SliGHT X
3- 2.25-2.5 • ClAY 7.1 5.' Sl X

• 0.0-0.25 SAND '.3 3.2 NIL

• 0.25-0.4 • SAND 5.2 3,3 SLIGHT X
0.-4-0.75 ... SAND ••• 3.' NIL X

• n.75-1.0 ... SAND '.2 3,1 NIL X

• 1.0-1.25 ...., ""'" ClAY 3.• 2,' NIL X

• 1.25-1.5 ... "'" ClAY .,. 2.7 NIL X
4 1.6·1.75 CLAY 4.1 2.' NIL X

• '1.75-2.0 '" CLAY 4.• 2,' NIL X

• 2.1)..225 '" CLAY 4.1 2,7 NIL X

• 2.25-2.5 ,,' ClAY 4.1 3.4 NIL X

• (1.0.02 SAND • .5 2.7 SLIGHT X

• 0.2-0.5 SAND ••• 3.' NIL X
5 0.5-0.7 NO .,7 4.• NIL X
5 0.7-1.0 SANl) 5,7 4.' NIL X

• 1.0-1.25 'D 3.• NIL X

• 1.25-1.5 SAND .,. 3.' NIL X

• 1.5-1.7 NO 5.• 3,. NIL X
5 1.7·2.0 • SAND 4.• 3.2 NIL X
5 2.0-2.25 " SAND 5.2 1.3 SLIGHT X
5 2.25-2.5 SAND 5.' 1.5 SLIGHT X

• 0.0-0.3 " SAND 5,. 2.• SLIGHT X

• 0.3-0.5 r;lve!1 SAND .,. 3,. SLIGHT X

• 0.5-0.75 "" SAND .,3 4.3 NIL X

• 0.75.0.8 , SAND ••• ••• NIL X

• O. ·1.25 SAND 7.• ',5 Nil X

• 1.25·1.5 SAND • .5 ',' NIL X

• 1.5-1.75 do SAND ••• .,. NIL X

• 1.75·2.0 d. SAND 7.7 5,1 SLIGHT X

• 2.0·2.2 " SAND ••• 2.4 SLIGHT X
7 0.0-0.25 SAND 7.7 5,1 NIL X
7 0.25-0.5 SAND 7.' 5,. NIL X
7 0.S.Q.75 ... SAND 7.1 I .• SLIGHT X
7 0.75-1.0 • SAND 6.' 1.4 SLIGHT X
7 1.0·1.25 • SAND .,. 1, SLIGHT X
7 1.25·1.5 • SAND 6,3 2,. SLIGHT X
7 15".75 SAND 6.• 1,8 LIGHT X
7 1.75-2.0 SAND 6.' 3,' SLIGHT X
7 2.0·2.25 .n SAND 6.5 3.3 SLIGHT X
7 2.25-2.5 nd 5'1 CLAY • .4 1,6 STRONG X
8 0.0-0.25 SAND 5.2 3,. SIGHT X
8 0.25-0.5 SAND 5.7 3.2 NIL X
6 0.5-0.75 SAND 5,' 3.. NIL X

• 0.75-1.0 SANO '.3 3.' Nil

• 1.0-1.2.5 SAND ••• 3.• NI X
8 1.25".5 SAND '.7 3.71 NIL X

NOTE. pH ~lledwaler. 7.5
pH peroU:le: 4.0

__,A'"
Do" )/..,..,
o-m...",._.--

DH FrELD TESTS
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APPENDIX B

RESULTS OF CURRENT INVESTIGATION
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Golder Associates pty Ltd

pH FIELD TESTS Page_1_of_4_
Method: As per QASSIT Guidelines for Sampling and Analysis of Lowland Acid Sulfate Soils (ASS) in Queensland 1998.

Client
Project
Location

Bruce and Associates Consulting
ASS Investigation, Port Pacific Estate
Cralalie

Project Number
Tested ByfDate
Checked Bv I Date

077673022

ADS
JLM

13-Jun-Q7
27..Jul-Q7

pH Meter No.
Date pH Meter Calibrated

GAC501
13/06/2007

pH Peroxide
H Distilled Water

4.0
6.0

Depth (m) Interpreted PASS Potential
Hole No. m-BGl Soil Type pH pH fox reaction hl.h medium low,

Too50il:- Siltv SANDTP105A11 0.00 0.20 5.B 4.1 Nil X

TP105A12 0.20 0.50 Clavev SAND 5.B 4.1 Nil X

TP105A13 0.50 0.75 ClavavSAND 5.5 3.8 Nil X

TP105A14 0.75 1.00 Clavev SAND 5.4 3.8 Nil X

TP105A15 1.00 1.25 ClavavSAND 5.5 3.B N~ X

TP105N6 1.25 1.50 ClavevSAND 5.5 3.B Nil X

TP105A17 1.50 1.75 Clavev SAND 5.8 3.7 Nil X

TP105A18 1.75 2.00 SlilY CLAY 5.7 3.B Nil X

TP105A1B 2.00 2.25 Siltv CLAY 5.2 3.5 Nil X

TP105A110 2.25 2.50 SlilY CLAY 5.4 3.6 Nil X

TP105A111 2.50 2.75 SlilY CLAY 5.5 4.0 Nil X

TP105A112 2.75 3.00 Silly CLAY 6.B 4.5 Nil X

TP106/A1 0.00 0.25 Topsoil:- Siltv SAND 6.1 4.3 Nil X

TP106/A2 0.25 0.50 ClavevSAND 6.1 3.B Nil X

TP106lA3 0.50 0.75 ClavevSAND 6.2 4.2 Nil X

TP1061A4 0.75 1.00 ClavevSAND 5.B 4.1 Nil X

TP106A15 1.00 1.25 ClavevSAND 6.1 4.2 Nil , X

TP100Af6 1.25 1.50 Siltv Sandv CLAY 6.2 4.2 Nil X

TP106A17 1.50 1.75 SlilY Sandv CLAY 6.B 4.3 N~ X,
TP106A18 1.75 2.00 SlItll Sandv CLAY 6.0 4.2 Nil X

TP106A19 2.00 , 2.25 Siltv Sandy CLAY 6.B 4.5 Nil X

TP106A110 2.25 2.50 Siltv Sandv CLAY 7.1 4.7 Nil X

2.50
,

Siltv Sandy CLAY 7.0 4.8 NilTP106A111 2.75 , X,
TP106AI12 2.75

,
3.00 SlilY Sandv CLAY 6.0 4.3 Nil X,

TP106A113 3.00 3.25 SlilY Clavev SAND 7.3 4.8 Nil X

TP106A114 3.25 3.50 Silty Clavev SAND 6.2 4.4 Nil X

TP107 0.00 0.25 T0050il:- Siltv SAND S.2 3.4 SUah! X

TP107 0.25 0.50 SlilY CLAY 5.2 3.B Sliah' X

TP107 0.50 I 0.75 Siltv CLAY 4.B 3.4 SUoh! X

TP1Q7 0.75 1.00 SlilY CLAY 5.6 4.1 Sliaht X,
SlilY CLAYTP1Q7 1.00 1.25 5.2 4.3 Sljoht X

TP107 1.25 1.50 SlilY CLAY 5.B 4.6 SUah! X

TP107 1.50 1.75 SillY CLAY 5.4 3.8 Nil X

TP1D7 1.75 2.00 SlilY CLAY 7.8 5.5 Slloh! X

TP107 2.00 2.25 SlilY CLAY 7.4 5.8 SliQht X

TP107 2.25 2.50 SillY CLAY 8.2 5.8 Slicht i X

TP107 2.50 2.75 SlilY CLAY 7.8 5.6 SUah! X
,

SlilY CLAYTP107 2.76 , 3.00 7.8 5.7 Slioht X

TP107 3.00 3.25 SlilY CLAY 8.1 6.0 SUah! ; X

TP107 3.25 3.50 Siltv CLAY B.l 5.5 Sliah! X

~1\Cn81XJ"J:Zr#lEl.D_DA'AIdge3-SPASSF"""'T__
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Golder Associates Ply Lld

pH FIELD TESTS Page_2_of_4_
Method: As per QASSIT Guidelines for Sampling and Analysis of Lowland Acid Sulfate Soils (ASS) in Queensland 1998.

Client

Project
Location

Bruce and Associates Consulting

ASS Investigation, Port Pacific Estate
Cralglie

Project Number

Tested BylDate
Checked Bv I Date

077673022

AOB
JLM

13-Jun-D7

27·Jul-07

pH Meter No.
Date H Meter Calibrated

GAC501
13/06/2007

pH Peroxide
pH Distilled Water

4.0
6.0

Depth (m) Interpreted PASS Potential
Hole No. m·BGL Soli Type pH pH fox Reaction high medium low

TP108 0.00 0.25 Topsoil:- Siltv SAND 4.8 2.7 Sliah! X

TP108 0.25 0.50 Siltv CLAY 5.3 4.1 Sliohl X

TP108 0.50 0.75 SlItv CLAY 5.7 4.3 SHaht X

TP108 0.75 1.00 SlItv Gravellv CLAY 5.6 4.2 Nil X

TP108 1.00 1.25 Siltv Gravellv CLAY 5.5 4.4 Nil X

TP108 1.25 1.50 SUtv Gravellv CLAY 5.4 4.5 Nil X

TP108 1.50 1.75 Silly Gravelly CLAY 5.8 4.7 SliQht X

TP10B 1.75 2.00 Silly Gravellv CLAY 6.1 5.0 SHaht X

TP10B 2.00 2.25 Silly Gravellv CLAY 6.8 5.0 Sliaht X

TP108 2.25 2.50 Siltv Gravellv CLAY 6.8 5.4 Sliaht X

TP10B 2.50 2.75 Siltv Gravellv CLAY 7.1 5.5 Sliaht X

TP10B 2.75 3.00 Siltv Gravellv CLAY 8.1 9.0 Strona X

TP10B 3.00 3.25 SUN Gravellv CLAY 7.4 5.5 SHaht X

TP108 3.25 3.50 Siltv Gravellv CLAY 8.0 5.4 Sliaht X

TP109 0.00 0.25 Topsoil:- Silly SAND 5.9 3.3 Moderate X

TP109 0.25 0.50 Siltv CLAY 5.7 4.6 Sli.oht X

TP109 0.50 0.75 Siltv CLAY 5.9 4.4 Sliaht X

TP109 0.75 1.00 SillvCLAY 6.0 4.4 Sliaht X

TP109 1.00 1.25 SiltvCLAY 6.3 5.6 Sliaht X

TP109 1.25 1.50 Siltv CLAY 6.7 4.9 Strona X

TP109 1.50 1.75 SiltvCLAY 6.8 5.6 SlIoht X

TP109 1.75 2.00 SiltvCLAY 6.6 5.2 Strono X

TPl09 2.00 2.25 Siltv CLAY 6.8 5.2 Sli.Qht X

TP109 2.25 2.50 Siltv CLAY 6.6 5.0 SIi.Qht X

TP109 2.50 2.75 Siltv CLAY 6.5 5.6 Slicht
,

X

TP109 2.75 3.00 Siltv CLAY 7.2 5.3 SUah!
,

X

TP109 3.00 3.25 SUtv CLAY 7.6 5.6 Slioht X

TP109 3.25 3.50 Siltv CLAY 7.7 5.6 Slioht X

TP110 0.00 0.25 Topsoil:· Siltv SAND 5.7 2.8 Slioht X

TP110 0.25 0.50 Clavev SAND 5.8 4.4 Sliaht X

TP110 0.50 0.75 Clayey SAND 5.4 3.9 SIi.Qht X

TP110 0.75 1.00 Clavev SAND 5.9 4.5 Sliohl X

TP110 1.00 1.25 Clavev SAND 6.4 4.9 SHaht X

TPll0 1.25 1.50 SiltvCLAY 7.0 5.1 Sl10ht X

TP110 1.50 1.75 Siltv CLAY 6.6 4.9 Slioht X

TP110 1.75 2.00 SIItv CLAY 6.8 5.1 Sliaht X

TPll0 2.00 2.25 Siltv CLAY 6.9 5.3 Slioht X

TPll0 2.25 2.50 Siltv CLAY 8.8 4.7 Sliaht X

TPll0 2.50 2.75 Siltv CLAY 8.7 5.8 Sliohl X

TPll0 2.75 3.00 Siltv CLAY 8.1 5.5 Sliaht X

TP110 3.00 3.25 Siltv CLAY 8.2 5.7 Slioht X

TP110 3.25 3.50 Silly CLAY 8.4 5.4 Sliahl X

J.'I3e"'I01I077G73CZ2IFleLD_DATAlstlgeJ·S PASS Field TNlI.m
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Golder Associates Ply Lld

pH FIELD TESTS Page_3_o'_4_
Method: As per QASS/T Guidelines for Sampling and Analys;s ofLowland Ac;d Sulfate Soils (ASS) ;n Queens/and 1998.

Client

Project
Location

Bruce and Associates Consulting

ASS Investigation, Port Pacific Estate
Craiglie

Project Number

Tested By/Date
Checked By I Date

077673022

AaB
JLM

15-Jun~07

27-Jul·07

pH Meter No.
Date pH Meter Calibrated

GAC501
15-Jun-07

pH Peroxide
pH Distilled Water

3.9
6.1

Depth (m) Interpreted PASS Potential
Hole No. m-BGL Soli TYDe pH pH fox reaction high medium low

TP111 0.00 0.25 Topsoil:- Siltv SAND 5.3 2.5 Moderate X

TP111 0.25 0.50 ClavevSAND 7.6 5.2 SHaht X

TP111 0.50 0.75 ClavevSAND 8.1 4.B Slich! X

TP111 0.75 1.00 Clayev SAND 8.0 5.6 Slioh! X

TP111 1.00 1.25 Siltv CLAY 8.1 5.6 Sliaht X

TP111 1.25 1.50 Sillv CLAY 8.2 5.5 Sliaht X

TP111 1.50 1.75 Sillv CLAY B.O 5.B SUaht X

TP111 1.75 2.00 Siltv CLAY 8.1 5.3 Sliaht , X

TP111 2.00 2.25 Sillv CLAY 8.0 5.5 Slioht X

TP111 2.25 2.50 SiltvCLAY 8.1 5.5 Slichl X

TP111 2.50 2.75 Sillv CLAY 8.0 8.4 Strona X

TP111 2.75 3.00 Siltv CLAY Not Recovered

TP111 3.00 3.25 Siltv CLAY 8.5 5.6 Slioht X

TP111 3.25 3.50 Silty CLAY 7.7 5.7 Slight X

TP112 0.00 0.25 TODsoil:~Siltv SAND 5.2 2.2 Moderate X

TP112 0.25 0.50 Topsoil:- Siltv SAND 5.5 2.6 SliQht X

TP112 0.50 0.75 Clayev SAND 6.2 4.2 Sliaht X

TP112 0.75 1.00 ClavevSAND 6.4 4.3 Slich! X,
ClavevSAND SliahtTP112 1.00 1.25 6.2 4.2 X

TP112 1.25 1.50 SlItv CLAY 7.B 4.5 Moderate
,

X

TP112 1.50 1.75 Sillv CLAY 5.B 4.4 Slinht X

TP112 1.75 2.00 Sillv CLAY 5.8 5.1 Slich! X

TP112 2.00 ; 2.25 Siltv CLAY 5.6 4.5 Slich!
;

X!,
Clavev SAND SlIch!TP112 2.25 2.50 6.4 4.1 X

TP112 2.50 2.75 ClavevSAND 8.4 5.6 Slich! X
;

ClavevSAND SliohtTP112 2.75 3.00 8.2 5.4 X

TPI12 3.00 3.25 ClavevSAND 6.5 5.3 Slich! X

TP112 3.25 , 3.50 Clayey SAND 7.2 5.1 Slight X

TP113 0.00 0.25 TODsoil:~Siltv SAND 5.5 3.4 Sliaht X

TP113 0.25
,

0.50 Clavev SAND 5.8 3.9 Nil X

TP113 0.50 0.75 ClavevSAND 6.0 4.2 Nil X

TP113 0.75 1.00 ClavevSAND 5.9 4.3 Nil X

TP113 1.00 1.25 ClavevSAND 5.5 4.0 Sliaht X

TPI13 1.25 1.50 ClavevSAND 5.8 4.1 Slich! X,
TP113 1.50 1.75 ClaveySAND 5.4 3.7 Slioht X

TP113 1.75 2.00 Clavev SAND 5.5 3.9 SUoht X

TP113 2.00 , 2.25 Clavev SAND 5.7 4.0 Stioht X

TP113 2.25 2.50 Siltv CLAY 6.3 4.2 Slich! X

TP113 2.50 2.75 Siltv CLAY 5.5 3.7 Slich! X

TP113 2.75 ' 3.00 Siltv CLAY 6.1 4.2 Slight X

J:\3en.o1\017S73022IFIELD_DATAl$tag83-5 PASS FIeld Tnl...1I
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Golder Associates Pty Ltd

pH FIELD TESTS Page_4_of_4_
Method: As per QASSIT Guidelines for Sampling and Analysis of Lowland Acid Suffa!e Soils (ASS) in Queensland 1998.

Client

Project

Location

Bruce and Associates Consulting

ASS Investigation, Port Pacific Estate

Craiglie

Project Number

Tested By/Date

Checked By / Date

077673022

ADS
JLM

15-Jun-07
27-Jul-07

pH Meter No.
Date pH Meter Calibrated

GAC501
15-Jun-07

pH Peroxide

pH Distilled Water

3.9
6.1

Depth (m) Interpreted PASS Potential
Hole No. m·BGL Soil Type pH pH fox reaction high medium low

TP114 0.00 0.25 Topsoil:- Siltv SAND 5.6 3.4 Sliaht X

TP114 0.25 0.50 Clavev SAND 5.7 4.0 Sliaht X

TP114 0.50 0.75 Clavev SAND 6.1 4.1 Slioht X

TP114 0.75 1.00 ClavevSAND 5.4 3.8 Slioht : X

TP114 1.00 1.25 Clavev SAND 5.9 4.0 Sliaht X

TP114 1.25 1.50 Clayey SAND 5.7 3.6 Sliaht X

TP114 1.50 1.75 Sandy CLAY 5.1 2.8 Sliaht X

TP114 1.75 2.00 Siltv CLAY 4.8 3.0 Sliaht X

TP114 2.00 2.25 Siltv CLAY 4.5 3.0 Sliaht X

TP114 2.25 2.50 SlItvCLAY Not Recovered

TP114 2.50 2.75 Siltv CLAY 4.4 3.1 Sliaht X

TP114 2.75 3.00 Silly CLAY 4.5 2.7 Slight X
:

TP115 0.00 0.25 Topsoil:· Siltv SAND 5.3 3.0 Sliaht X

TP115 0.25 0.50 SiltvSAND 5.6 3.9 Sliaht X

TP115 0.50 0.75 SiltvSAND 5.6 4.0 Sliaht X

TP115 0.75 1.00 SiltvSAND 5.3 3.9 Sliaht X

TP115 1.00 1.25 Siltv Clavev SAND 5.8 4.5 Sliaht X

TP115 1.25 1.50 Siltv Clayey SAND 6.6 4.6 Sliaht X

Siltv Clayey SAND
,

TPl15 1.50 1.75 6.5 4.6 Sliaht X

TP115 1.75 2.00 Siltv Clavev SAND 6.8 5.0 Sliah! X

TP115 2.00 2.25 Siltv Clavev SAND 6.9 4.8 Sliaht X

TP115 2.25 2.50 Siltv Clavev SAND 7.2 5.2 Sliaht X

TPl15 2.50 2.75 Silly Clayey SAND 7.0 2.8 Sliaht X

TP115 2.75 3.00 Silly Clayey SAND 6.8 2.1 Sliaht X

TP116 0.00 0.25 Topsoil:· Siltv SAND 5.0 2.3 Nil X

TP118 0.25 0.50 Siltv SAND 5.4 3.3 Nil i X

TP118 0.50 0.75 Siltv Clavev SAND 5.9 4.2 Sliaht X

TP116 0.75 1.00 Silly Clayey SAND 6.5 4.5 Sliah! X

TP116 1.00 1.25 Siltv Clayey SAND 8.6 6.2 Sliah! X

TP116 1.25 1.50 Siltv Clavev SAND 7.6 4.3 Sliaht X

TPl16 1.50 1.75 Siltv Clavev SAND 7.2 2.6 Sliaht X

TP116 1.75 2.00 CLAY 6.8 2.4 Sliaht X

Sliah!
i

TP116 2.00 2.25 CLAY 6.9 5.2 X

TP116 2.25 2.50 CLAY 7.2 3.2 Sliaht X

TP116 2.50 2.75 CLAY 7.2 5.4 Sliah! X

TP116 2.75 3.00 CLAY 7.5 5.2 Slight X

J:I3&IW01I017613022\FIELO_DATA~5 PASS Flekl Te$I$,Jlls
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<t~ REPORT OF TEST PIT: TP105A

SHEET: 1 OF 1

CLIENT: Bruce & Associates Consulting POSITION: Refer to S~e Plan MACHINE: Bacl<hoe

PROJECT: ASS Investigation SURFACE RL; 2.75 m DATUM: AHD COI'ITRACTOR: Coppens

LOCATION: Port Pacific Estate, Craiglie PIT DEPTH: 3.00 m LOGGEO: JEH DAlE: 616107
JOB NO: 077673022 BUCKET TYPE: CHECKED: JLM DATE: 1516107

EacaVBtlon SIlmpllng Field Malarial Oese;:ription

~~
c

:8 ~w w STRUCTURE ANDSAMPlEQR '" \! '" ~/:c w ~ SOIL I ROCK MATERIAL DESCRIPTION ADDITIONAl0 '" ;<:" FiElD TEST i5
:>

;<: ~~ w .. m ~

j~ OBSERVATIONS
~ .. i [;l ~'"

0 '"w ::ill' ~~
OEPTH m 0 8i'!" 3 RL '" oS :> "0.0 2.,S TP1D5A11

I:~
TOPSOIL:- SIty SAND

CS O.OO-Q.25m ~.~;. Fine to medium gl'1llned, dark brown. trace cl roots 0

~2." ._.
Clayey SAND

TP1DSA/2 Fine to medit.m grained. light grey
OS O.25-0.S0m

! ",.:..
tt 0.5- 0,' • -
j TP105N3

CS O.SQ-O.75m e::.

J
.~.

TPl05N4 "::.
OS O.7$-1.00m e:~

.:..::
[> 1.0-

TP105N5 ;; 1-
OS 1.0()...1.25m

L
TP105N6 re .::
OS 1.25-1.50m '':'''''''".

f- ..
~ 1.5- ~:.:.m TP105A17

OS 1.5()...1.75m (:: 3
"

~1.00 TP10SNB 1"- Sity CLAY
OS 1,7S-2.00m light grey witl'l red mottled

x-
2.0- TPt05N9 --'

oS 2.DO-2.25m "--
---'
..,.-

TP10SAftO -~

l OS 2.25-2.50m
-'L..,

a 2.50f- 2.5 0.25 TP105A/11 .-= ~~~~~--------------;;

I
0$ 2.5O-2.75m

M
r--

TP105N12 1;;-
> OS 2.75-3.0<lm
§

3.00
f-~

~
-0.25 TEST PIT DISCONTlNUED @ 3.00 l'l'l

~

I 3.5-

~

~

I
4.0-

~

4.5-

,
,
,f- - - - -£,e- -------------

____________________ L __
--------------,-

This ~portof tast pi1 must be read in conjunction with accompanying notes ii1nd abbreviations. It has been prepared for
environmental purposes only, without etl.cmpt to consider geotechnical properties or the geote<:hnieal significance of the materials

GAP glNT FN. F01eencountered. As ,uch It should not be t1llied upon for geotechnical purposes.
RL2
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REPORT OF TEST PIT: TP106A

CLIENT:
PROJECT:
LOCATION:
JOB NO:

excavation

Bruce & Associates Consulting
ASS Investigation
Port Pacific Estate. Craiglie
On673022

Sampling

POSITION: Refer to Sile Plan
SURFACE RL: 2.2 m DATUM: AHD
PIT DEPTH: 3.50 m
BUCKET TYPE:

Field Materfal DesetfpUon

SHEET: 1 OF 1
MACHINE: Backhoe
CONTRACTOR: Cop~.ns

LOGGED: JEH DATE: ~~07

CHECKEO: JLM DATE: 1~6f07

~~
Q ~w :8 w STRUCTURE ANDSAMPLE OR <r u <r w

8 w ~ SOil JROCK MATERIAL DESCRIPTION ~~ ADDITIONALa: jO" > " '""~~ I!! (L~
FIELD TEST 0 §§

0 OBSERVATIONS

~
u l5 z~

w ><w ~ :01.5 DEPTH 0
8~'" w<r RC :> '"0.0 2.20 TP106l1 _l:;!'.~ TOPSOIL:- Sill)' SAND

OS O.OO-O.25m ~-~ Fine to medium grained. daril: brown, \lace gl3ss roots Q

~
,J1;:1

1." TP10612
._.

Clayey SAND
OS O.25-0.SOm

. ,.
Fine to medium grained, light grey

0.5-
~., ,

-TP10613 ' "
DSa.SO-O.75m .' ,

~
._.

~~~~~m~~~-----------1.<45 TP106l4 . "

OS O.75-1.00m .~

P: .'
1.0- TP10615

~",:":"' -
OS 1.0C-1.2Sm 0:::

--m- .~.,.
0.55 TP1061S i;..:" Slty Sandy CLAY

OS 1.25-1.50m Fine to medium grained, light grey and red mottled

j
fx"..-

1.5-
TP10617 ::: 1-
OS 1.So-1.75m ..,.:..

--'
z ~ ~ ~ Becom.;sljQhlQreyandorangemoitred- - - - - --w ,.. TP10618

j OS 1.75-2.00m '--"
'"~."

~ 2.0-
TP10619 :'-7.
OS 2.DO-2.2Sm

Ix."'"'
TP106f10 ~.OS 2.25-2.SOrn

.so 10-.':";
~~-------------------2.5 .....,.

-4.30 TP106l11 ........ Becomes orange with light grey mottled
OS 2.5G-2.7Sm

~
TP106112 Z
OS 2.75-3.00m

3.0
3.00

'k,--'-'

-o,eo TP106113 ~ Silly Clayey SAND
OS 3.00-3.25m . " Fine to medium grained. orange with some Ilghl grey-,-

)c:.' • moll/ed

TP106l14
,'~

OS 3.25-3.Stm .':.;.
3SO
-1.30 TEST PIT DISCONTINUED@ 3.50 m

4.0-

-

-------- ,- --- -------------------- --- --------------,-
This report of test pit must be read in conjunction with .lICCQmpanying notes and abbreviations. It has been prepal1ld for

envlronmental purpo$C$ only. without attempt to consider geolechnical properties or the geolechnical significance of the matarials
encountered. As such it,hould not be relied upon for geotedlnlcaJ purposes. GAP glNT FN. F01e

RL2



REPORT OF TEST PIT: TP107

CLIENT:
PROJECT:
LOCATION:
JOB NO:

excavation

Bruce & Associates Consulting
ASS Investigation
Port Pacific Estate, Craiglie
OnS73022

Sampling

POSITION: Refer to Site Plan
SURFACE Rl: 4.2 m DATUM: AHD
PIT DEPTH: 3.50 m
BUCKET TYPE:

Fleld Material DltScrlption

SHEET: 1 OF 1
MACHI NE: Backhoe
CONTRACTOR: Coppens
LOGGED: JEH DATE: Sn.07
CHECKED: PKS DATE: 1516/07

~i
c

il ~w w STRUCTURE AND$AMPlEOR ~ ,. ~ wc
~ ~ SOIL' ROCK MATERIAL DESCRIPTiON l;;~ ADDlnaNAL0

~~ '" "j FIELD TEST " "" l!! 0 ~ 0 ~ n OBSERVATIONSt; li:~
DEPTH 0 ~" <.> !!!

I.l~ ;! ~g, w 0 0,. RL '"
",g

"
,.

0.0
'.20 TP107/1 ' .".' TOPSOll:- S~ty SAND

OS O.DO-O.25m ~'.~ Medium {Ir8ined. dBrk brown, trace grass roots c

--m- ~.!i..:,1

3.95 TP107/2 1"- Silty CLAY
OS O.25-0.50m Ught orange with red and orange mottllng.. -

0.5-
TP10713 ---' -
OS O.5G-().75m ><-

---'

* ~ Beeomesllghigreyand.id mowed - - - - - - --•• TP107/4
os D.r5-1.Dam

1'.--,
1.0- -

TP107/5 .-os 1.0o-t.Urn -
1'-'-

TP1071S f;;-
OS 1,25-1.50m

1.""
'-~

1.' ...-
~eeomeS<imiiGe.-som8lighrg~ mowing - - - --2.70 TP1D717 ---<

OS 1.50-t.75m

""~" .K_m TP107Ja
DS 1.75-2.DOm - ~

2.0- "'-
TP107/9 ,,-
OS 2.0G-225m -

~
_...::
><- .~-------------------1.95 TP107/10 1---' Becomes grey orange

OS 2.25-2.5Dm ..-
I--~

2.5-
TP1D7/11 1-
OS 2.50-2.75m f"'--,

~ ~
-"-

B~~s~~e--------------... 'A' TP107/12
'X-@ OS 2.75-3.00m

~ 3.00 --
~

3.0 1.20 Tp107l13 "'- ~m~~o~~-------------
c OS 3.00-3.25m -~

w ...-• f-~•
J

TP107/14
~OS 3.25-3.SDm

3."" p..--=.
0.70 TEST PIT DISCONTINUED @3.5Om

4.0- -

4.'- 1-

-Lo",- -------- ,---- -------------------- .-- --------------,_
This report of test pit must be read in conjunction wilh 8tcOmpanying notes and Bbbre'Jiations, It has been prepared 'or

envIronmental ptlrpo$es only. without altempt to consk:!ar geolechnical properties or the ljJetltechnlcal significance of the materials
encountered. As such it should nol be relied upon for geotechnical purposes. GAP glNT FN. F01e

RL2



.~es REPORT OF TEST PIT: TP108

SHEET: 1 OF 1

CLIENT: Bruce & Associates Consulting POSITION: Refer to Site Plan MACHINE: Backhoe

PROJECT: ASS Investigation SURFACE RL: 4.5 m DATUM: AHD CONTRACTOR: Coppens

LOCATION: Port Pacific Estate, Craiglie PIT DEPTH: 3.50 m LOGGED: JEH DATE: 7/6107

JOB NO: On673022 BUCKET TYPE: CHECKED: PKS DATE: 1516/07

ExeavaUon Slmpllng Field Material Description

~~
Q

B ~w w STRUCTURE ANDSAMPLE OR " lJ1 "
w

~
w [ SOil I ROCK MATERIAl.. DESCRIPnON ;~" ,," > ~ ADDIT10NAl

5~ '" .... FIELD TEST 0 ~ " ...
~~

OBSERVATIONS... ~~ " ~" " l!j
'" rtill' ~ ~l

DEF'TH ll' 9 ":> RL ~ :>
0.0

'.50 TP108l1 .~:'!:: TOPSOIL;- Sity SAND
OS D.OD-O.25m r;.t!l Medium grained, brown to d.rt brown. trace grassroots c

/~:n
l!i.>

TP10B12
~ SJIyCLAY

OS O..25-0.5Om Yellow Qrey, with some OtBnge moWing

0.5- TP10B13 2050.50-0.75m
---'

I 0.75
a7. TPl0Bl4

l?
Silty Grlvelly CLAY

OS O.7S-1.00m Light grey and red mottled, trace blaclt organics, fine
grained gravel

1.0-
TP106/S ~
OS 1.0Q-l.2Sm -"-

~--'
.,,-iJ

1'P1DSfS '---,
OS 1.25--1.SDm --t>-

~ ~-,

I I.' 1.50

~ BecomesliQhtgi8y~;ange momed; hli rootS - - - - 1-3.00 TP10sn
os 1.50-1.75m

'" y:r ~w TP10BlB
:i:'"i OS 1.75-2.00m ~

~
c

~ 2.0-
TP10B19 f-+-<

1-
os 2.0~2.2Srn

~
TP108/10 iJ<.!l

~ os 2.25-2.50m
...0_N,

~
2.5-

TP10B/11

~
-

I
OS 2.50-2.7Sm

--'

TP108l12 "I-
---'

~ os 2.75-3.00m p".' 3.0-
TP10B/13 -

3 c!'-.~os 3.00-3.25m 0
2 fx-;

TP108l14
..0-

" Ix"
~

os 3.25-3.5Om

3.50 ~
U 1.00 TEST PIT DISCONTINUED @ 3.50 m

i
I '.0-

~
~
~
f

~ '.5-

~,
~,
,-- - -Ls",-

_ '- _______ l ____ ____________________ l.. __

--------------,-
This report cl test pit must be lead in conjunction with accompanying notes and abbteviations. It has been prepared for

en\lfmnmental purposes only, without attempt to consider geolechnlc:al properties or the geotechnlcal slgnirlcance of the matsrlals
GAP glNT FN. F01eencountered. As such it should not be relIed upon for geotechnical purposes.

Rl2
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REPORT OF TEST PIT: TP109

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Excavation

Brues & Associates Consulting
ASS Investigation
Port Pacific Estate, Craiglie
077673022

Sampling

POSITION: Refer to Site Plan
SURFACE RL: 4.8 m DATUM: AHD
PIT DEPTH: 3.50 m
BUCKET TYPE:

Field Material O&8crlpUon

SHEET: 1 OF 1
MACHINE: Backhoe
CONTRACTOR: Coppeos
LOGGED: JEH DATE: 7/6/07
CHECKED: PKS DATE: 1516/07

.""':~
r;.~

SOlll ROCK MATERIAL DESCRIPTION

TOPSOIL:· Silty SAND
Medium gralned, brown, trace !ilI1lSS roots c

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

-~------ --- --------------------~---------------
This report of test pit must be read In conjunction with accompanying notes and abbreviations. It has been prepared for

environmental purposes only. without attempt to COf'lsider geotechnical properties or the ge-oteehtlital significance of the materials
encountered. As suctl hshould not be relied upon for geolechnlcal purposes. GAP glNT FN. F01 e

R12

4.0-

i
~•j'
2

~

11-+----Je>.t~-f'iH--
;

I
~

~
~ 4.5-

~

~,

~
al~' - --5;0-

~

.,,
x
f--
"
f-~

..
f-~

1"...,
1-'<
'x

x-
--'...---
~
fx-
1><-
'x-
--
"
---'
..
-~

2L.",

1-'<
rr
fx-
f---'...- .....
~
.i'_

sUty CLAY
Yellow orange, with some red mottling

.~------------------BecomIng more reeS mottled

~--------------------Trace roots

TEST PIT DISCONTINUED@3.50m

[-

-

-

-



<I~es REPORT OF TEST PIT: TP110

SHEET: 1 OF 1

CUENT: Bruce & Associates Consulting POSITION: Refer to Site Plan MACHINE: BBckhoe

PROJECT: ASS Investigation SURFACE RL: 3.5 m DATUM: AHD CONTRACTOR: Coppens

LOCATION: Port Pacific Estate, CraigUe PIT DEPTH: 3.50 m LOGGED: JEH DATE: 7/6107
JOB NO: 077673022 BUCKET TYPE: CHECKED: PKS DATE: 1516/07

Excavation Sampling R_ld Materl.1 Description

~~
0

Z ~w w STRUCTURE ANDSAMPlCOR ~ ~
~0 !(~

~]" ~ SOlll ROCK MATERIAl DESCRIPTiON ~ ~~ ADDITIONAl0

~~ " FIELD TESTi= w 0 ~

~ ~~
OBSERVATIONS~ " ~'" "w

~ i!l! DEl'rH w !'l'" :il&l RL ~ ",3 '"0.0 3." TP11QJ1 ~.' TOPSOlL:- Silty SAND
OS Q.OO-O.25m ;;.t1 Medium graNd. dark bmwn. trace grass roots 0

~
~ ..:.:\

>2' TPl1012
._.

Clayey SAND..;: .
OS O.25-0.50m ',' . Medium 10 coarse grained light grey

0.5-
...

1-TPl1013
._....

DSO.5~.75m
',' ..-',' .

Im
...

TP11oJ4 b-::::: ~------------------- '"Becomes ye3low
OS O.75-1.00m .-

!1" 1.0 '-OD ';''':":' "eeeameslightgrey-- - - - --- - - - - --.50 JP1 tOl5
OS 1.00-1.25m .-

IJ
~

. -:--.

~
..

2.25 TP11016 ':::- SOty CLAY

j OS 1.25-1.SOm .- Orange yellow, with light grey mottUng

I
1.5- TPl10n --"

OS 1.5()..1.75m "-
-~

" ~ :=:," TP11018
OS 1.7>2.00m

p~

2.0-
TP1'f0l8 f.<-
OS 2.00.2.25m -

~
TP110110 1;<-

~ OS 2.25·2.SOm Q

~
2.50

'----'
2.5 - T~-~~---------------- 1-1.DO TP110111 -~

I
OS2.~2.75m

:!:.
TP110112

~~ OS2.75-3.0Om

9

~
3.0-

TP110/13 - 1-
OS 3.00-3.25m f-x-

~ Z~ TPl10114 1---'
~ OS 3.25-3.SOm

~

~ 3.50 '--~

I .DO TEST PIT DISCONTlNUED@3.50m

•.0- -

4.S- 1-

,
,-- - -Lo",- -'---------,- --- -------------------- .- - --------------

This report of test pit must be read In conjunction with accompanying notes and abbreviations. It has been prepared for
etJllil'OnmentaJ purposes only. without attempt to consider geotechnie81 properties or the geolechnical signif.eance Of the materials

GAP glNT FN. F01eencountered. As such It should nol be relied Upon for geotedtnical purposes.
R12



.~ REPORT OF TEST PIT: TP111
SHEET: 1 OF 1

CLIENT: Bruce & Associates ConsuJting POSITION: Refer to Site Plan MACHINE: Backhoe

PROJECT: ASS Investigation SURFACE RL: 2.2 m DATUM: AHD CONTRACTOR: Coppens

LOCATION: Port Pacific Estate, Craiglie PIT DEPTH: 3.50 m LOGGED: JEH DATE: 716107
JOB NO: onS73022 eUCKET TYPE: CHECKED: PKS DATE: 1516/07

Excayatlon Sampling Field Mat8rta' Duc:riptlon

i§~
0 ~w ~ w STRUCTURE ANDSAMPLE OR a: !1

~
w

8 !i'~
~ .. w l SOil I ROCK MATERiAl OE$CRlPTlON ~1': ADDITIONAl>~ a: AElD TeST i5 x

~ 6" I!' ~~
~ ~

§§ OBSERVATIONS
" ~9 ":l~ ~ we 0EPrH w ~ §l" c_ RL a: :>

0.0 '20 TP111J1 51,' • TOPSOJL:~ Sity SAND
OS O.OO-O.~m

.- ;.k, Medium Ol"lllnl!d. darSc brown, trace grass roots c.--
I 0.25

·.·.·11·
,_.. TP11112

._.
CIByeySANO

OS O.25-0.5Dm
. _.

Medium to C03I'Se grained, light grey yeDow--
0_'

0.50 .-. ~~-------------------1.70 TP11113 "'.- - Becomes light grey
OS O.5G-O.75m

le .:..
TP111/.. ~~.

'.' .
OS O.75--1.00m .~1':-:.-

1_0 1.00 -1.20 Wtlt/S "' S~ty CLAY
OS 1.OQ..1.25m Orange, light grey mottled,,-
TP111/6 ---'
CS 1.2s,,',50m -"--

-~

1.5- or- -TPl11n -~
OS 1.S~1.75m -

2<~
x

f><-.. TP11118
OS 1.7>2.0Drn - "

2.0-
~ 1-TPl11/9 f;;-'

OS 2.OG-2.2Sm
----'..-

TP111/10 -~

~ OS 2.25-2.50m
~---,

~ 2.5-
TP111/11 .x-

I
OS 2.50-2.75m -

~-

• TP111112

--~§ OS 2.75-3.00m
1----'

~
3.0- -"-- -TP111/13 f---'

OS 3.fJ0.3.25m

~
or-
I--~

TP1T1114 ..!!---,• OS 3.25-3.50m

I
-

J.5O -"-
·1.30 TEST PIT DISCONTINUED@3.50m

E
~

i
4.0-0

0

4.5-

,1--- - "- ..."'- -'-------_.- --- ----------------------- --------------
This report of lest pit must be read In eonjundion with accompanying notes and abbreviations. It has been preparad 'or

environmental purposes only, without attempt to consider geotec.hnlcal propelties or the geotec:hnical significance of the materialS
encountered. As such j( should not be relied upon for geotechnical purpose-&.. GAP glNT FN. FOTe

RL'



.~es REPORT OF TEST PIT: TP112

SHEET: 1 OF 1

CLIENT: Bruce & Associates Consulting POSITION: Refer to Sile Plan MACHINE: Backhoe

PROJECT: ASS Investigation SURFACE RL: 1.7 m DATUM: AHD CONTRACTOR: Coppens

LOCATION: Port Pacific Estate, Craiglie PIT DEPTH: 3.50 m LOGGED: JEH DATE: 716107

JOB NO: 077673022 BUCKET TYPE: CHECKED: PKS DATE: 1516107

ExcIvatfon Sampling Field Malartal Delcrtptlon

~~ " ~w ~ w STRUCTURE AND~~ SAMPtEOR ~

f;1 ~

" ~ l !i~0 ~ f' SOIL I ROCK MATERIAL DESCRIPTION '" ADDITIONAL

~ ~~ I!' FlELD TEST " ~ w !i OBSERVATIONS
w i '" ~'" '" ~~1;\~ ~

DEPTH w <g 0
:>: "g Re ~ ",g :>:

0.0 1.70 TP11211 .'-C'" TOPSOIL:- SJty SN<IO
OS O.OD-O..2Sm ,'''', Medilxn grained, dali: brooNn, trace graM roots

~

l!i.~\

TP112J2 ;;.~. "
OS O.25-0.50m

~.~
D•• 0.50 Co" "If'

,.20 TP11213 Clayey SAND
OS O.50-0.7Sm Medium to coarse grained. light grey

'.' .

TP11214
._....

OS D.75-1.Com '.' .

~. ':.' :>:

1.0-
._.

TP11215 ...
OS 1.DO-1.25m .~

rMt-
. .,.-.

0.45 1P11216 ~. Silly CLAV
OS 1.25-1.50m .- Orange. liotlt grey motDed

1.'- TP112/7 ---'
OS 1.5G-l.75m ~

-~

'" ..- "m TP11218 -~
OS 1.75-2.00m -

"'~2.0-
TPl1219 1><- 1-
OS 2.DO-Z.25m -

E I 2.25 ~-
:l -o~S 1P112/10 Clayey SAND

i 0 OSU5-2.50m "'.,' Medium to coarse grained, grey, light gnty

~ j '.' .
2.'-

...
-TP112111 '-.

OS 2.SD-2.7Sm '.' ,

I .-

1
.... _.

" TP112112 ...
~

os 2.7S-3.00m .~ :>:..

§I 3.0-
W112/13 re,'.' . 1-
OS 3.CID-3.25m

.~.. '

~ Tp112/14
c:.':":'

I OS 3.25-3.50m

3.50 ~ .::-
.1.10 TEST PIT DISCONTINUED@ 3.50 m

I
~

i 4.0-

~
~•
2 4.'-

~
~

~
~:;,

-Ls,,-D,-- -
_________ 1_________________________ l... __ --------------,-

~
This report of test pi1 must be read in conjunction with accompanylflg noles and abbreviations. It has been PfIlpared fl:lr

environmental purposes only, witOOut attempt to consider geotechnical properties er the geoteehnical Significance ef the malel1a1s
encountered. As IiUch it should not be relied upon fer geolechnlcal purposes. GAP glNT FN. F01e

Rl2



REPORT OF TEST PIT: TP113

CLIENT:
PROJECT:
LOCATION:

JOB NO:

Bruce &Associates Consulting
ASS Investlgation
Port Pacific Estate. Craiglie
onS73022

POSITION: Refer to sne Plan
SURFACE RL: 2.S m DATUM: AHD
PIT DEPTH: 3.00 m

BUCKET TYPE:

SHEET: 1 OF 1

MACHINE: Bacl<hoe
CONlRACTOR: Coppens
LOGGED: JEH DATE: nsm7
CHECKED: PKS DATE: 15/6/07

Excavation S.mpllng Field Matsrial Description

225
~ TP113110

os 2.2S-2.50m

"~0 ~ SAMPLE OR
0 ~I;; ~ F: FIElD TEST
~ e~ ~ .D

DEPTHw·

" ~ 05 RL
0.0 ,.SO TP11311

OS D.OO-O.25m

I 0.25
TPl1312'.35
OS O.25-0.50m

0.5-
TP113J3
OS O.5l)..(J.75m

-

-

1-

-

STRUCTURE AND
ADDITIONAL

OBSERVATIONS

TOP$OIL;- Silly SAND
Medium grained. darit brown. trace grass roots

SOil I ROCK MATERIAL DESCRIPTION

Clayey SAND
Medium to coarse graIned. grey

Silty CLAY
Light grey

TEST PIT OISCONTINUED @ 3.00 m

0

Iw
0: !.!
~ r
0 • 0

" <l" "w ,,9 !l~

.~":~"'.):
":.'1.!I
~\,;'.~\_.
.'

~,:,:",

.'

.'
"-,
.'
.~

"
.'

,:. :.::
~~7
~~.
c:::
~.

:.::'"'".'

;-::::
.~

~' ,. ....:....-
"

"

~".'
'~..'
1"-
'x-
---'
"-
---'

~
2i_

TP113fl
OS 1.5o-1.75m

TP11315
os 1.0Q..l.25m

TP113/4
OS O.1S-1.DOm

TP1131a
os 1.75-2.00m

TP11319
OS 2.0D-2.2Sm

Tp113f12
OS 2.7S·3.00m

...g..
1..... TP113/6

DS 1.25-'f.50m

1.5-

2.0-

,.s--t~~":~1HTP113fl1
OS 2.SQ-2.75m

3.5-

•.0-

.,5-

III

l
f

1" 1,0-

~
~

a
i'l-+-I-+","-+-:~f<'':'~o:-+-------'

~
:;

i
~
~
~
~•
~'
f

~ -- - -4'&
~

_'-- l _

This report of test pit must be read in conjunctbn with accompanyiog notes and abbreviations. It has been prepared for
environmental purposes only, without attempt to conslclec geotechnieal properties or lIle geotectmical signif"tcance of the materials

encountered. As such It should nOI be relied upon forgeolechnical purposes. GAP glNT FN. F01e
RL2



<I=:tes REPORT OF TEST PIT: TP114

SHEET: 1 OF 1

CLIENT: Bruce & Associates Consulting POSITION: Refer to Site Plan MACHINE: Backhoe

PROJECT: ASS Investigation SURFACE RL: 2.1 m DATUM: AHD CONTRACTOR: Coppens

LOCATION: Port Pacific Estate, Craiglie PIT DEPTH: 3.00 m LOGGED: JEH DATE: 716107
JOB NO: On673022 BUCKET TYPE: CHECKED: PKS DATE: 1616107

Exc:.....tlon sampling Field Material Dnc:ripUon

zw " 8 ~
~~ '" w STRUCTURE AND

" SAMPLE OR '" Q l ~
w

0 '" ~; FIELD TeST ~ z SOIL {ROCK MATERIAL DESCRIPTlON ~~ ADDITIONAL
?' ~- w " ~.,

~

Il ~~
OBSERVATIONS.. u 0w 1;\* ~ w i DEPTH w !IJ" ".s Rl '" .,9 "0.0 2.10 TP11"/1 .~"." TOPSOIL:- Silty SAND

0$ o. Dl).O.2.Sm ~.~ Medium grained, daric brawn, trace grass root
"

~
~".~I

US TP11412 ". Clayey SAND
OS O.25-0.50m '.- . MedIum 10 coarse grained, HuM grey.-

0.5-
I' .....

TP11413 " .
OS D.5O-{).7Sm .' .

I' ':... _.
TP114/.. . ..
OS D.75-1.00m ";-:'.

1.0-
TP114/5 ~::::: "
OS 1.0G-l..2Sm ~.:-

I ~~.

TP11416 {:'
~

OS 1.25-1.SOm
''':''''''''".

z " 1.50 ..
-~ z 1.5 0.60 TP114n I":~ Sandy CLAY•" OS 1.5Q.1.7Sm

~
Light grey, medium grained sand

~
~S 0.35 TP11416 2.::; S'tyCLAY

OS 1.75-2.00m light grey and orange mottled.-
2.0-

TP11-419 --'
OS 2.00.2.25m "-

--'
..-

TP11-4/10 f--""
i OS 2.2>2.50m

~"" "
~ 2.5- -

TP114f11 1"-
I

0$ 2.5~2.75m .,.-
~ TP11-4/,2 -;;-
§ CS 2.7s-.J.OOm

3.00
-~

~
.0.110 TEST PIT DiSCONTINUED @ 3.00 m

~

! 3.5- 1-

!

I -4.0-

~
w
0•~
2 41.5-

~
~
~
~
•
~'

.- - - "'- -------- --- --------------~----- - --------------
ThIs report oftesl pit must be read in conjunction wfth accompanying notes and abbreviations. It has been ~pared for

environmental purposes onlY. without atlempt \0 conseer geotechnlcel properties Of the geotechnieal sigflificanee Of the malerials
encountered. Iv. &veh it should not be relied upon 'Of geotechnieal purposes. GAP glNT FN. F01e

RL2



REPORT OF TEST PIT: TP115

CLIENT:
PROJECT:
LOCATION:
JOB NO:

Bruce & Associates Consulting

ASS Investigation
Port PadRe Estate, Craiglie
on673022

POSITION: Refer to Site Plan

SURFACE RL: 2.6 m DATUM: AHD
PIT DEPTH: 3.00 m
BUCKET TYPE:

SHEET: 1 OF 1
MACHINE: Bael<hoe
CONTRACTOR: Coppens
LOGGED: JEH DATE: 7~ro7

CHECKED: PKS DATE: 1516/07

Excavation Sampling FIeld Material Description

3.5-

4.5-

-

-

STRUCTURE AND
ADDITIONAl

OBSERVATIONS
SOiL I ROCK MATERIAl DESCRIPTION

TOPSOIL..:- Sity SAND
Medium grained, da~ brown, lrace grass rools

Slily SAND
Medium grained, brown, trace roots

Silly Clayey SAND
Oar1: grey, with shell fragments (Whc!a shells and
fragments <5mm diameter)

~~-------------------Becomes orange mottled

O,;~------------------- "Becomes more dayey

TEST PIT DISCQNTJNUED @ 3.00 m

Slty Clayey SAND
Fine gl1l1ned. dar1t grey, with shell fragments (WhOle shells
and fragments <5mm dlamoter)

~~r~~----------------

.~'.y.
r;-;"~
~

~::\

"'.' .
:'.k...

".•.;.••.•:t.-+,;===---------------1
~ :':*.' Silly SAND 0

Medium grained, brD\.lln grey, wilh shell fragments (whole
~ .:.~. shells and fragments <:5mm diameter)

it· . . reeecimesmorebroWn- - - - - - - - - - --: :.x,
.,;.:: ....
'.' .

r:.;
#:
:.:2

~

~:"'.
':"""
~.:.;-

K:: _
-.,
~

~

~:.:..:.:""
~.:.:-

-'.,..
)(, ..
I:"""
~.:.:.

4.• -

1\W
0 -~ SAMPLE OR~<

~,.0
~!i ~

FIELD TESTj!O ~-li DEP7Hw lij~ ~s" Rl
D•• 2.60 TPf1511

OS O.OO-O.25m

-4#- TP115/2:>.3,
OS O.25-0.50m

D•• •.50
2.10 TP11513

OS O.SO-O.75m

, 0.75
TPf15f.4'.SS
O$O.75-1.00m

1.• f.O<!
1... TP11515

OS 1.00-t.25m

j TP1151S
OS 1.25-1.S0m

'" ~ 1.'
f.50.. 1.10 TP115,ry

J
OS 1J50-1.7Sm

TP115/8
OS 1.75-2.00m

2.•
2.0<!
0.60 TP11Sf9

OS 2.00-2.25m

TP115J10
OS 2.25-2.SOm

2.'
2.50
0.10 TP115/11

OS 2.50-2.75m

~ TP115/12-0.15

OS 2.75-3.00m

3.0<!
-0.0lil0

I
a
i"f-t-+~~5f>inI-----

2
~,

~

~
~•a
~

~,
~ - - - -4..-,
~

-------- ,---- -------------------- ._- --------------,-
This report of test pit must be read In conjunction with accompanying notes and abbreviations. It has been prepared for

environmental purposes Ol1ly. without attempt 10 consider geoted1nlcal properties or the geotechntcal significance of the materials
eneountered. As such it should nol be relied upon for geotechnical purposes. GAP glNT FN. F01e

Rl2



<I~ REPORT OF TEST PIT: TP116

SHEET: 1 OF 1

CLIENT: Bruce & Associates Consulting POSITION: Refer to Site Plan MACHINE: Backhoe

PROJECT: ASS Investigation SURFACE RL: 2.2 m DATUM: AHD CONTRACTOR: Coppens

LOCATION: Port Pacific Estate. Craiglie PIT DEPTH: 3.00 m LOGGED: JEH DATE: 7/6107

JOB NO: 077673022 BUCKET TYPE: CHECKED: PKS DATE: 15/6/07

Excavation Sampling Field Material C&scrtptlon

0 >

§~ il! Z w ill STRUCTURE AND
0 ~< SAMPLE OR

~ " l SOil (ROCK MATERIAl DESCRIPTION
~

~~ ADDITIONAL0 ~ r;i FIELD TEST "
~

~ gj I'! ~ " Ii; ~~ OBSERVATIONS~~ u
~'"

u
~

w· DEPTH w !'l 0 ow

" 0' RL ~ ",3 " "0

0,0 '20 TPl16/1 .~'.' TOPSOIL:· Slty SAND
OS O.OO-O.25m /i._H, Medium grained, dark brown, trace grass roots 0

r-m- ~t
1.95 TP11612 )l.' . $ilySAND

OS O,25-0,SOm .' :.k, Dark brown grey. with shell fragments (whole shells and
!C .' fragments <5mm diameter)

D.5() ..:~.
0.5 1.70 TP11613 ~ SlIty Clayey SAND

OS O.Sl).().75m ....:... light grey, with shell fragments (whole shells and

*
'J:!: ••.• - fragments <5mm diameter)

1,4 TP11614 ~ SiItY Clayey SAND
OS O,75-1.0Dm ....:... Medium grained, brown. grey with olClnge l'l1ottJing

)c" •

1.0- c"'" 1-
TP11615

..
OS 1.0G-1.25m x·-:-

I
...

TP11616 ~:.~
OS 1.25-1.Som ~.•" w C.:.:..

~ • 1,5 1.50 1-z 0.70 1P11617 ~ suty Clayey SAND
1;5 t OS 1,SO~1.75m

~:=:-:
Medium to coa~ grail"led, dart grey, with some red

"
-IJ1-

moWing, trace ot'ganies

~ 0."" TP1161a - CLAY
OS 1.75-2.00rn -- Orange mottled, with pockets of grey $BOO

-
- - -2.0-

TP116/9 - -
OS 2.0D-2.2Sm - --- -
TP116110 - -

~
OS 2,25-2.50m - --• 2.5- - -

~ TP116111 - -
OS 2.50-2.15m -

I
-- --

TPt16/12 - -:;;

~
OS 2.75-3.00m - -

- -
~, 3,00

a "",BD TEST PIT DISCONTINUED @3.00 m

•;,
~

3.5-

~

~

I 4.0- -

~
w
~•
~ 4.5-

~•
~,

, ,
--"- - ,~~ -~-------'--~- -------------------- ---- --------------',

This report Of test pit must be read in conjunction with accompanying notes and abbreviations. It has been prepared for
environmental purposts only. without attempt to con3ider geolechnical properties or the geoteehnical signiflC8nce of the materials

enCOuntered. As such It should not be relied \lpon for geotechnical purposes. GAP glNT FN. F01e
Rl2



.~
METHOD OF SOIL DESCRIPTION

USED ON BOREHOLE AND TEST PIT REPORTS

B FILL t] CLAY (CL, Cl or CH)

K~~
- -

..~:<
~ GRAVEL (GP or GW)

~
ORGANIC SOILS (OL or OH or Pt)

@o ,
!, ,'!,

Je-(1

SAND (SP or SW)

~
COBBLES or BOULDERSD .<;C~·rJ." .

\ ,

D SILT (ML or MH),. ,
, ,

Combinations of these basic svmbols mav be used to indicate mixed materials such as sandy clay.

CLASSIFICATION AND INFERRED STRATIGRAPHY
Soil and Rock is classified and described in Reports of Boreholes and Test Pits using the preferred method given in
AS1726 -1993, Appendix A. The material properties are assessed In the field by visual/tactile methods.

Particle Size Plasticity Properties

Major Division ISub Division Particle Size 40

BOULDERS > 200 mm :;/COBBLES 63 to 200 mm cc c, Hlgh:::licity_ 30
low p1a$~dIy

Medium

Coarse 20 to 63 mm C d., plastlc!ly
d.,

•GRAVEL Medium 6.0 to 20 mm •."

/
.s 20

Fine 2.0 to 6.0 mm ~
OHorMH

HIgII.quld limit

Coarse 0.6 to 2.0 mm ~
~,

SAND Medium 0.2 to 0.6 mm £. 10 / OLorML
Low liquid

Cl.JMLClaylSiII ./ ~mIt sill
Fine 0.075 to 0.2 mm

OL or ML - low liQuid imit &Wt

SILT 0.002 to 0.075 mm 0
0 10 20 30 40 50 60 70 80

CLAY < 0.002 mm Liquid Lim it (%)

MOISTURE CONDITION AS 1726 - 1993

Symbol Term Description

0 Dry Sands and gravels are free flowing. Clays & Silts may be brittle or friable and powdery.

M Moist Soils are darker than in the dry condition & may feel cool. Sands and graveis tend to cohere,

W Wet Soils exude free water, Sands and gravels tend to cohere.

CONSISTENCY AND DENSITY AS1726 -1993

Symbol Term Undrained Shear Symbol Tenm Density Index % SPT"N"#
Strength

VS Very Soft o to 12 kPa VL Very Loose Less than 15 oto 4

S Soft 12 to 25 kPa L Loose 15 to 35 4 to 10

F Firm 25 to 50 kPa MD Medium Dense 35 to 65 10 to 30

St Stiff 50 to 100 kPa 0 Dense 65 to 85 30 to 50

VSt Very Stiff 100 to 200 kPa VD Very Dense Above 85 Above 50

H Hard Above 200 kPa

In the absence of test results, consistency and density may be assessed from correlations with the observed behaviour of
the material.
# SPT correlations are not stated in AS1726 - 1993, and may be subject to corrections for overburden pressure and
equipment type.

GAP Fonn No. .s
Rt1



.~
EXPLANATION OF NOTES, ABBREVIATIONS & TERMS

USED ON BOREHOLE AND TEST PIT REPORTS

DRILLING/EXCAVATION METHOD

AS· Auger Screwing RD Rotary blade or drag bit HQ Diamond Core - 63 mm

AD· Auger Driliing RT Rotary Tricone bit NMLC Diamond COfe - 52 mm

·V V-Bit RAB Rotary Air Blast NQ Diamond COfe - 47 mm

·T TC-Bit, e.g. ADT RC Reverse Circulation BH Tractor Mounted Backhoe

HA Hand Auger PT Push Tube EX Tracked Hydraulic Excavator

DTC Diatube Coring CT Cable Tooi Rig EE Existing Excavation

WB Washbore or Bailer JET Jetting HAND Excavated by Hand Methods

PENETRATION/EXCAVATION RESISTANCE

L Low resistance. Rapid penetration possibie with little effort from the equipment used.

M Medium resistance. Excavation/possible at an acceptable rate with moderate effort from the equipment used.

H High resistance to penetration/excavation. Further penetration is possible at a slow rate and requires
significant effort from the equipment.

R Refusal or Practical Refusal. No further progress possible without the risk of damage or unacceptable wear to
the digging implement or machine.

These assessments are subjective and are dependent on many factors including the equipment power, weight, condition
of excavation or drilling tools, and the experience of the operator.

WATER

~ Water level at date shown <] Partial water loss

C> Water inflow ..... Complete water loss

GROUNDWATER NOT The observation of groundwater, whether present or not, was not possible due to drilling
OBSERVED water, surface seepage or cave in of the borehole/test pit.

GROUNDWATER NOT The boreholeltest pit was dry soon after excavation. However, groundwater could be
ENCOUNTERED present in less permeable strata. inflow may have been observed had the borehole/test pit

been left open for a longer period.

SAMPLING AND TESTING

SPT Standard Penetration Test to AS1289.6.3.1-1993

4,7,11 N;18 4,7.11; Blows per 150mm. N ; Blows per 300mm penetration following 150mm seating
30/80mm Where practical refusal occurs, the blows and penetration for that interval are reported
RW Penetration occurred under the rod weight only
HW Penetration occurred under the hammer and rod weight only
HB Hammer double bouncing on anvil

OS Disturbed sample
BDS Bulk disturbed sample
G Gas Sample
W Water Sample
FP Field permeability test over section noted
FV Field vane shear test expressed as uncorrected shear strength (sv::; peak value, Sr::; residual value)
PlO Photoionisation Detector reading in ppm
PM Pressuremeter test over section noted
PP Pocket penetrometer test expressed as instrument reading in kPa
U63 Thin walled tube sample - number indicates nominal sample diameter in millimetres

Ranklna of Visual Iv Observable Contamination and Odour (for soecific soil contamination assessment projects)
R;O No visible evidence of contamination R-A No non-natural odours identified
R; 1 Slight evidence of visible contamination R;B Slight non-natural odours identified
R;2 Visible contamination R;C Moderate non-natural odours identified
R;3 Sianificant visible contamination R;D Strona non-natural odours identified

ROCK CORE RECOVERY

TCR ; Total Core Recovery (%) SCR; Solid Core Recovery (%) RQD ; Rock Quality Designation (%)

Length of core recovered x 100 L Length of cylindrical core recovered LAxiaJ lengths of core> IOOmm
- x 100 xlOO

Length of core run Length of core run Length of core run

GAP Fonn No. 6
RIA



APPENDIX C

RESULTS OF LABORATORY TESTING
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LABORATORY REPORT COVERSHEET

Date: 26 June 2007

To: Golder Associates Ply Ltd
PO Box 5823
CAIRNS OLD 4870

Attention: Mr Paul Scells

Your Reference:
Laboratory Report No:
Samples Received:
Samples / Quantity:

077673022 Craiglee
56137
25/06/2007
53 Soils composited to 30

The above samples were received intact and analysed according to yourwritten instructions.
Unless otherwise stated, solid samples are reported on a dry weight basis and liquid samples
as received.

4;cA~
Shey Goddard
Administration Manager
CAIRNS

Jon Dicker
Manager
CAIRNS

www.au.~g:;COIll
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A ms document Is Issued In accordanceNAYA with NATA's accreditation requiremen1s.
Accredited for compliance with ISO/lEe 17025.

'" ~ NATA accredited laboratory 2562 (3146).'¥"" This report must not be reproduced except in full.
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CLIENT: Golder Associates Ply Lld
PROJECT: 077673022 Craiglee

LABORATORY REPORT

Laboratory Report No: 56137

Chromium Suite

Our Reference Units 56137-1 56137-2 56137-3

Your Reference TP107 0.75-1.25 TP107 1.75-2.25 TP107 3.00-3.50

Moisture .. % wlw 19 16 15

pH KCI pH Units 4.9 5.9 6.3

TAApH6.5 kg H2S0thonne 1.6 <0.5 <0.5

Chromium Reducible Sulfur % wlw 0.005 <0.005 <0.005
(SeR)

Acid Neutralisation Capacity* %CaCOJ NA NA NA

Chromium Suite

Our Reference Units 56137-4 56137-5 56137-6

Your Reference TP108 0.75-1.25 TP108 1.75-2.25 TP110 0.25-0.75

Moisture * % wlw 15 18 13

pH KCI pH Units 5.7 5.3 6.1

TAApH 6.5 kg H2SQ4!tonne <0.5 <0.5 <0.5

Chromium Reducible Sultur % wlw <0.005 <0.005 0.009
(SeR)

Acid Neutralisation Capacity- %CaC03 NA NA NA

Chromium Suite

Our Reference Units 56137-7 56137-8 56137-9

Your Reference TP110 1.75-2.25 TP110 3.00-3.50 TP111 0.00-0.25

Moisture· % w/w 16 19 15

pHKCI pH Units 5.5 5.7 5.2

TAApH6.5 kg H2S04ltonne <0.5 <0.5 0.7

Chromium Reducible Sulfur % w/w <0.005 <0.005 0.006
(SCR)

Acid Neutralisation Capacity· O/OCaC03 NA NA NA

A
NATA
V

WORLO AECOGHI$fO
ACCREDITATION

Page 2 of 8
This document is issued in accordance
with NATA's accreditation requirements.
Accredited for compliance with ISO/lEe 17025.
NATA accredited laboratory 2562 (3146).
This report must not be reproduced except in full.



CLIENT: Golder Associates Ply Lld
PROJECT: 077673022 Craiglee

LABORATORY REPORT

Laboratory Report No: 56137

Chromium Suite

Our Reference Units 56137-10 56137-11 56137-12

Your Reference TP111 1.50-2.00 TP111 2.00-2.50 TP112 0.00-0.50

Moisture .- % w/w 16 16 17

pH KCI pH Units 5.7 5.8 5.2

TAApH 6.5 kg H2S04ltonne <0.5 <0.5 0.7

Chromium Reducible Sulfur % wlw <0.005 <0.005 <0.005

(SeR)

Acid Neutralisation Capacity· %CaCOJ NA NA NA

Chromium Suite

Our Reference Units 56137-13 56137-14 56137-15

Your Reference TP112 0.75-1.25 TP112 1.25-1.75 TP112 2.25-2.75

Moisture· % wfw 21 20 18

pH KCI pH Units 5.9 5.6 5.9

TAA pH 6.5 kg H2S04/tonne <0.5 <0.5 <0.5

Chromium Reducible Sultur % w/w <0.005 <0.005 <0.005

(SeR)

Acid Neutralisation Capacity· % CaGO:! NA NA NA

Chromium Suite

Our Reference Units 56137-16 56137-17 56137-18

Your Reference TP114 0.50-1.00 TP114 1.00-1.50 TP114 1.50-1.75

Moisture .. % wlw 18 20 20

pH KCI pH Units 6.1 6.3 5.1

TAA pH 6.5 k9 H,SO<ltonne <0.5 <0.5 0.6

Chromium Reducible Sulfur % wlw <0.005 <0.005 <0.005

(SeR)

Acid Neutralisation Capacity.. % CaC03 NA NA NA

A
NATA
V
WOflLO RECOGNISED

ACCREDrrATION

Page 3 of 8

This document Is Issued In accordance
with NATA's accreditation requirements.
Accredited for compliance with ISO/lEe 17025.
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CLIENT: Golder Associates Ply Ltd
PROJECT: 077673022 Craiglee

LABORATORY REPORT

Laboratory Report No: 56137

Chromium Suite

Our Reference Units 56137-19 56137-20 56137-21

Your Reference TPl14 1.75-2.25 TPl14 2.50-3.00 TPl15 0.50-0.75

Moisture· % w/w 16 16 5

pH KC! pH Units 5.0 4.9 6.4

TAApH 6.5 k9 H,SO<ltonne 1.3 1.2 <0.5

Chromium Reducible Sulfur % wlw <0.005 <0.005 <0.005
(SeR)

Acid Neutralisation Capacity· OfoCaC03 NA NA NA

Chromium Suite

Our Reference Units 56137-22 56137-23 56137-24

Your Reference TPl15 1.00-1.50 TPl15 1.50-2.00 TPl15 2.00-2.50

Moisture· % w/w 16 17 17

pH KCl pH Units 6.3 6.5 6.4

TAA pH 6.5 kg H2S04ftonne <0.5 <0.5 <0.5

Chromium Reducible Sulfur % w/w <0.005 <0.005 <0.005
(SeR)

Acid Neutralisation Capacity- % CaC03 NA NA NA

Chromium Suite

Our Reference Units 56137-25 56137-26 56137-27

Your Reference TP115 2.75-3.00 TP116 0.25-0.75 TP116 1.00-1.50

Moisture • % wlw 21 14 20

pH KCl pH Units 5.9 6.1 8.9

TAA pH 6.5 kg H2S04/tonne <0.5 <0.5 <0.5

Chromium Reducible Sultur % wlw 0.52 <0.005 <0.005
(SeR)

Acid Neutralisation Capacity- % Caco, NA NA NA

./\.
NATA
~

WORLD F1ECOGHISED
ACCRKDITATION
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This document is issued in accordance
with NATA's accreditation requirements.
Accredited for compliance with ISO/lEG 17025.
NATA accredited laboratory 2562 (3146).
This report musl not be reproduced except in full.



CLIENT: Golder Associates pty Ltd
PROJECT: 077673022 Craiglee

LABORATORY REPORT

Laboratory Report No: 56137

Chromium Suite

Our Reference Units 56137-28 56137-29 56137-30

Your Reference TPl16 1.50-1.75 TPl16 1.75-2.00 TPl16 2.25-2.50

Moisture '* % w/w 21 16 18

pH KCI pH Units 7.5 7.2 7.0

TAApH 6.5 kg H2S04/tonne <0.5 <0.5 <0.5

Chromium Reducible Sulfur % w/w 0.026 0.046 0.050
(SCR)

Acid Neutralisation Capacity· %CaCOa NA 0.61 0.36

A
NATA
~

WORLD RECOGNISED

ACCREDlTATlON
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This document is issued in accordance
with NATA's accreditation requirements.
Accredited for compliance with ISOIIEC 17025.
NATA accredited laboratory 2562 (3146).
This report must nol be reproduced except in full.



CLIENT: Golder Associates Ply Ltd
PROJECT: 077673022 Craiglee

LABORATORY REPORT

Laboratory Report No: 56137

TEST PARAMETERS UNITS LOR METHOD

Chromium Suite

Moisture· % wlw 1 CEP-003

pH KCl pH Units 0.1 ASSMAC_23AI CEI-401

TAA pH 6.5 kg H,S04itonne 0.5 ASSMAC_23F ICEI-401

Chromium Reducible % wlw 0.005 ASSMAC_22BI CEI-405
Sulfur (SeR)

Acid Neutralisation %CaC03 0.01 CEI-402
Capacity"

~
NATA
V

WORLD RECOGNISEO
ACCREonATION

Page 6 of 8

This document is issued in accordance
with NATA's 8ccreditallon requirements.
Accredited for compliance with ISO/lEe 17025.
NATA accredited laboratory 2562 (3146).
This report must not be reproduced except in full.



CLIENT: Golder Associates Ply Lld
PROJECT: 077673022 Craiglee

LABORATORY REPORT

Laboratory Report No: 56137

QUALITY CONTROL UNITS Blank Replicate Replicate
Sm#

SamplellReplicate

Moisture * % wlw [Nl] 56137-1 1911 [NIT)

pH KC! pH Units 5.8 56137-1 4.9114.911 RPD: 0

TAA pH 6.5 k9 1Nl] 56137-1 1.6111.611 RPD: 0
H2S04/tonn

e

Chromium Reducible % w/w [Nl] 56137-1 0.00511 0.00511 RPD: 0
Sulfur (SeR)

Acid Neutralisation %CaC03 1Nl] 56137-1 NAIINA
Capacity-

QUALTY CONTROL UNITS Blank Replicate Replicate
Sm#

SamplellReplicate

Moisture .. % w/w 1Nl] 56137-11 1611 [NIT)

pH KCI pH Units 1Nl] 56137-11 5.811 5.911 RPD: 2

TAA pH 6.5 kg [Nl] 56137-11 <0.511 <0.5
H2S04/tonn

e

Chromium Reducible % wlw 1Nl] 56137-11 <0.00511 <0.005
Sulfur (SeR)

Acid Neutralisation %CaC03 [Nl] 56137-11 NAIINA
Capacity·

QUALTY CONTROL UNITS Blank Replicate Replicate

Sm#

SamplellReplicate

Moisture * % wlw 1Nl] 56137-21 511 [NIT)

pH KCI pH Units 1Nl] 56137-21 6.4116.311 RPD: 2

TAApH 6.5 kg 1Nl] 56137-21 <0.511 <0.5
H2S04ltonn

e

Chromium Reducible % w/w [Nl] 56137-21 <0.00511 <0.005
Sulfur (SeR)

Acid Neutralisation % CaGC3 1Nl] 56137-21 NAIINA
Capacity·

~
NATA

"'"WORLO F1ECOCHISEO
ACCAEDlTATtON
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This document Is issued In accordance
with NATA's accreditation requirements.
Accredited for compJiance with ISO/lEe 17025.
NATA accredited laboratory 2562 (3146).
This report must not be reproduced except in full.



CLIENT: Golder Associates Ply Lld
PROJECT: 077673022 Craiglee

LABORATORY REPORT

NOTES:
LOR - Limit of Reporting.
• This test is not covered by our current NATA accreditation.

Laboratory Report No: 56137

Analysis Date: Between 25/06/07 and 26/06/07

SGS Terms and Conditions are available from www.au.sgs.com

...A. Page 8 of 8
ThIs document is issued in accordanceNATA with NATA's accreditation requirements.
Accredited for compliance with ISO/IEC 17025.

V NATA accredited laboratory 2562 (3146).
This report must nol be reproduced except in full.

WOflLD RECOGNISED
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LABORATORY REPORT COVERSHEET

Date:

To:

Attention:

15 June 2007

Golder Associates Pty Ltd
PO Box 5823
CAIRNS QLD 4870

Julian Howard

Your Reference:
Laboratory Report No:
Samples Received:
Samples I Quantity:

077673022 Port Pacific Estate, Craiglie
55993
12106/2007
29 Soil composited to 15

The above samples were received intact and analysed according to yourwritten instructions.
Unless otherwise stated, solid samples are reported on a dry weight basis and liquid samples
as received.

This Report must not be reproduced, except in full.

~J~
Shey Goddard
Administration Manager
CAIRNS

Page 1 of 8

Jon Dicker
Manager
CAIRNS

SGS Austral~) Ply ltd Environmental Services Unit 2, 58 Comport Stleel. POl\snllth 4870 OlD Austmlia WW'I·...<lu.S[Js com
A9N 44 000960 11! t+61(011~0355111 1+61(0}740355111



CLIENT: Golder Associates pty Ltd
PROJECT: 077673022 Port Pacific Estate, Craiglie

LABORATORY REPORT

Laboratory Report No: 55993

Chromium Suite

Our Reference Units 55993-1 55993-2 55993-3

Your Reference TP101A TP101A TP101A

1.25-1.75 2.0-2.25 2.25-2.75

Date Sampled 6/06/2007 6/06/2007 6/06/2007

Moisture %w/w 12 15 16

pH KCI pH Units 5.6 6.0 4.3

TAA pH 6.5 kg H2S04/tonne <0.5 <0.5 1.9

Chromium Reducible Sulfur (SCR) %w/w <0.005 <0.005 <0.005

SHCI %w/w NA NA 0.020

S KCI %w/w NA NA 0.028

S NAS %w/w NA NA <0.005

Chromium Suite

Our Reference Units 55993-4 55993-5 55993-6

Your Reference TP101A TP103A TP103A

3.5-4.0 0.5-1.0 1.5-2.0

Date Sampled 6/06/2007 6/06/2007 6/06/2007

Moisture %w/w 15 16 17

pH KCI pH Units 6.1 5.0 5.3

TAA pH 6.5 kg H2S04ltonne <0.5 0.9 <0.5

Chromium Reducible Sulfur (SCR) %w/w <0.005 0.006 <0.005

SHCI %w/w NA NA NA

S KCI %w/w NA NA NA

S NAS %w/w NA NA NA
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CLIENT: Golder Associates Ply Lld
PROJECT: 077673022 Port Pacific Estate, Craiglie

LABORATORY REPORT

Laboratory Report No: 55993

Chromium Suite

Our Reference Units 55993-7 55993-8 55993-9

Your Reference TP103A TP103A TP105A
2.0-2.5 3.5-4.0 0.5-1.0

Date Sa.mpled 6/06/2007 6/06/2007 6/06/2007

Moisture %w/w 17 17 19

pH KCI pH Unils 6.2 5.9 6.3

TAApH 6.5 kg H2S04llonne <0.5 <0.5 <0.5

Chromium Reducible Sullur (SCR) %w/w <0.005 <0.005 <0.005

SHCI %w/w NA NA NA

S KCI %w/w NA NA NA

S NAS %w/w NA NA NA

Chromium Suite

Our Reference Units 55993-10 55993-11 55993-12

Your Reference TP105A TP105A TP105A
1.25-1.75 2.0-2.5 2.5·3.0

Date Sampled 6/06/2007 6/06/2007 6/06/2007

Moislure %w/w 20 16 16

pH KCI pH Units 6.0 4.8 4.9

TAA pH 6.5 kg H2S04ltonne <0.5 1.3 1.1

Chromium Reducible Sullur (SCR) %w/w <0.005 <0.005 <0.005

SHel %w/w NA NA NA

SKCI %w/w NA NA NA

S NAS %w/w NA NA NA
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CLIENT: Golder Associates Ply Lld
PROJECT: 077673022 Port Pacific Estate, Craiglie

LABORATORY REPORT

Laboratory Report No: 55993

Chromium Suite

Our Reference Units 55993-13 55993-14 55993-15
Your Reference TP106A TP106A TP106A

1.25-1.75 2.0-2.25 3.0-3.5
Date Sampled 6/06/2007 6/06/2007 6/06/2007

Moisture %w/w 16 17 15

pH KCI pH Units 5.2 5.3 5.8

TAA pH 6.5 kg H2S04!lonne <0.5 0.6 <0.5

Chromium Reducible Sulfur (SCR) %w/w <0.005 <0.005 <0.005

SHCI %wlw NA NA NA

S KCI %w/w NA NA NA

S NAS %w/w NA NA NA
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CLIENT: Golder Associates pty Ud
PROJECT: 077673022 Port Pacific Estate, Craiglie

LABORATORY REPORT

Laboratory Report No: 55993

TEST PARAMETERS UNITS LOR METHOD

Chromium Suite

Moisture %w/w 1 CEP-003

pH KCI pH Units 0.1 ASSMACJ3A I CEI-401

TAApH 6.5 kg H2S04/tonne 0.5 ASSMAC_23F I CEI-401

Chromium Reducible Sulfur %wlw 0.005 ASSMAC_22B I CEI-405

(SCR)

SHCI %w/w 0.005 ASSMAC_20B

S KCI %w/w 0.005 ASSMAC_23Ce

S NAS %w/w 0.005 ASSMAC_20J

Page 5 of 8



CLIENT: Golder Associates pty Ltd
PROJECT: 077673022 Port Pacific Estate, Craiglie

LABORATORY REPORT

Laboratory Report No: 55993

QUALITY CONTROL UNITS Blank Replicate Replicate
Sm#

SamplellReplicate

Moisture %w/w [Nl] 55993-1 1211 [NfT]

pH KCI pH Units [Nl] 55993-1 5.6115.711 RPD: 2

TAA pH 6.5 kg H2S04/tonne [Nl] 55993-1 <0.511 <0.5

Chromium Reducible Sullur %w/w 1Nl] 55993-1 <0.00511 <0.005
(SCR)

SHCI %w/w [Nl] 55993-1 NAIINA

S KCI %w/w [Nl] 55993-1 NAIINA

S NAS %w/w [Nl] 55993-1 NAIINA
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CLIENT: Golder Associates pty Ltd
PROJECT: 077673022 Port Pacific Estate, Craiglie

LABORATORY REPORT

Laboratory Report No: 55993

QUALTY CONTROL UNITS Blank Replicate Replicate

Sm#

SamplellReplicate

Moisture %w/w [Nl] 55993-11 1611 [Nm

pH KCI pH Units [Nl] 55993-11 4.8 11 4.8 11 RPD: 0

TAApH 6.5 kg H2S04/tonne [Nl] 55993-11 1.3111.211 RPD: 8

Chromium Reducible Sulfur %w/w [Nl] 55993-11 <0.005 11 <0.005

(SCR)

SHCI %w/w [Nl] 55993-11 NAil NA

S KCI %w/w [Nl] 55993-11 NAil NA

S NAS %w/w [Nl] 55993-11 NAil NA
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CLIENT: Golder Associates pty Ltd
PROJECT: 077673022 Port Pacific Estate, Craiglie

LABORATORY REPORT

NOTES:
LOR - Limit of Reporting.

Laboratory Report No: 55993

Analysis Date: Between 12106/07 and 15/06/07

SGS Terms and Conditions are available atwww.au.sgs.com
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APPENDIX D

"IMPORTANT INFORMATION ABOUT YOUR
GEO-ENVIRONMENTAL REPORT"

Golder Associates



Important Information About Your

Geo-environmentaI Report

These notes have been prepared by Golder Associates Ply Ltd using guidelines prepared by ASFE; The
Association ofEngineering Firms Practising in the Geosciences, ofwhich Golder Associates Ply Ltd is

a member. They are offered to help you in the interpretation ofyour Geo-environmental Report

Geo-environmental studies are commissioned to gain
infonnation about environmental conditions on and
beneath the surface of a site. The more comprehensive
the study, the more reliable the assessment is likely to be.
But remember, any such assessment is to a greater or
lesser extent based on professional opinions about
conditions that cannot be seen or tested. Accordingly,
no matter how much data is accumulated, risks created by
unanticipated conditions will always remain. Have
realistic expectations. Work with your Geo
environmental consultant to manage known and
unknown risks. Part or that process should already have
been accomplished, through the risk allocation
provisions you and your Geo-environmental professional
discussed and included in your contract IS general terms
and conditions. This document is intended to explain
some of the concepts that may be included in your
agreement, and to pass along information and
suggestions to help you manage your risk.

Beware of Change; Keep Your Geo
environmental Professional Advised
The design of a Geo-environmental study considers a
variety of factors that are subject to change. Changes
can undermine the applicability of a report's findings,
conclusions. and recommendations. Advise your Geo
environmental professional about any changes you
become aware ofthem. Geo-environmental professionals
cannot accept responsibility or liability for problems that
occur because a report fails to consider conditions that
did not exist when the study was designed. Ask your
Gea-environmental professional about the types of
changes you should be particularly alert to. Some of the
most common include:
• modification of the proposed development or

ownership group,
• sale or other property transfer,
• replacement of or additions to the financing entity,
• amendment of existing regulations or introduction of

new ones, or
• changes in the use or condition of adjacent property

Should you become aware of any change. do not rely on
an existing Geo-environmental report. Advise your
Geo-environmental professional immediately; follow the
professional's advice.

Recognize the Impact of Time
A Geo-environmental professional's findings,
recommendations, and conclusions cannot remain valid
indefinitely. The more time that passes. the more likely it
is that important latent changes may occur. Do not rely
on a Geo-environmental report if too much time has
elapsed since it was completed. Ask your environmental
professional to define "too much time." In the case of
Phase 1 Environmental Site Assessments (ESAs), for
example, more than 180 days after submission is generally
considered "too much."

Prepare To Deal with Unanticipated
Conditions
The findings. recommendations, and conclusions of a
Phase I ESA report typically are based on a review of
historical information, interviews, a site "walkover," and
other fonus of noninvasive research. When site
subsurface conditions are not sampled in any way, the
risk of unanticipated conditions is higher than it would
otherwise be.

While borings, installation of monitoring wells, and
similar invasive test methods can help reduce the risk of
unanticipated conditions, do not overvalue the
effectiveness of testing. Testing provides information
about actual conditions only at the precise locations
where samples are taken, and only when they are taken.
Your Geo-environmental professional has applied that
specific information to develop a general opinion about
environmental conditions. Actual conditions in areas
not sampled may differ (sometimes sharply) from those
predicted in a report. For example, a site may contain an
unregistered underground storage tank that shows no
surface trace of its existence. Even conditions in areas
that were tested can change. sometimes suddenly, due to
any number of events, not the least of which include
occurrences at adjacent sites. Recognize, too, that even
some conditions in tested areas may go undiscovered,
because the tests or analytical methods used were
designed to detect only those conditions assumed to
exist.

Manage your risks by retaining your Geo-environmental
professional to work with you as the project proceeds.
Establish a contingency fund or other means to enable
your Geo-environmental professional to respond rapidly,
in order to limit the impact of unforeseen conditions. To

Page J of3
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help prevent any misunderstanding, identify those
empowered to authorize changes and the administrative
procedures that should be followed.

Do Not Permit Any Other Party To Rely on
the Report
Geo-environmental professionals design their studies and
prepare their reports to meet the specific needs of the
clients who retain them, in light of the risk management
methods that the client and Geo-environmental
professional agree to, and the statutory, regulatory. or
other requirements that apply. The study designed for a
developer may differ sharply from one designed for a
lender, insurer, public agency... or even another
developer. Unless the report specifically states
otherwise, it was developed for you and only you. Do
not unilaterally permit any other party to rely on it. The
report and the study underlying it may not be adequate
for another party's needs, and you could be held liable for
shortcomings your Geo-environmental professional was
powerless to prevent or anticipate. Inform your Geo
environmental professional when you know or expect
that someone else - a third-party will want to use or rely
on the report. Do not permit third-party use or reliance
until you first confer with the Geo-environmental
professional who prepared the report. Additional
testing, analysis, or study may be required and. in any
event, appropriate terms and conditions should be agreed
to so both you and your Geo-environmental professional
are protected from third-party risks. Any party who relies
on a Geo-environmental report without the express
written permission of the professional who prepared it
and the client for whom it was prepared may be solely
liable for any problems that arise.

Avoid Misinterpretation of the Report
Design professionals and other parties may want to rely
on the report in developing plans and specifications.
They need to be advised. in writing. that their needs may
not have been considered when the study's scope was
developed, and, even if their needs were considered, they
might misinterpret Gee-environmental findings,
conclusions, and recommendations. Commission your
Geo-environmental professional to explain pertinent
elements of the report to others who are permitted to
rely on it, and to review any plans, specifications or
other instruments of professional service that
incorporate any ofthe report's findings. conclusions, or
recommendations. Your Geo-environmental professional
has the best understanding of the issues involved.
including the fundamental assumptions that determined
the study's scope.

Give Contractors Access to the Report
Reduce the risk of delays. claims. and disputes by giving
contractors access to the full report, providing that it is
accompanied by a lel/er of transmittal that can protect
you by making it unquestionably clear that: 1) the study
was not conducted and the report was not prepared for
purposes of bid development, and 2) the findings,
conclusions, and recommendations included in the report

are based on a variety of opinions. inferences, and
assumptions and are subject to interpretation. Use the
letter to also advise contractors to consult with your Geo
environmental professional to obtain clarifications,
interpretations, and guidance (a fee may be required for
this service), and that-in any event-they should conduct
additional studies to obtain the specific type and extent
of information each prefers for preparing a bid or cost
estimate. Providing access to the full report. with the
appropriate caveats. helps prevent formation of
adversarial attitudes and claims of concealed or differing
conditions. ]f a contractor elects to ignore the warnings
and advice in the letter of transmittal. it would do so at its
own risk. Your Geo-environmental professional should
be able to help you prepare an effective letter.

Do Not Separate Documentation from the
Report
Geo-environmental reports often include supplementary
documentation, such as maps and copies of regulatory
files, permits, registrations, citations. and correspondence
with regulatory agencies. If subsurface explorations were
performed, the report may contain final boring logs and
copies of laboratory data. If remediation activities
occurred on site, the report may include: copies of daily
field reports, waste manifests. and information about the
disturbance of subsurface materials. the type and
thickness of any fill placed on site, and fill placement
practices, among other typcs of documentation. Do not
separate supplement01y documentation from the report.
Do not, and do not permit any other party to redraw or
modify any of the supplementary documentation for
incorporation into other professionals' instruments of
service.

Understand the Role of Standards
Unless they are incorporated into statutes or regulations,
standard practices and standard guides developed by the
American Society for Testing and Materials (ASTM) and
other recognized standards-developing organizations
(SDOs) are little more than aspirational methods agreed to
by a consensus of a committee. The committees that
develop standards may not comprise those best qualified
to establish methods and. no matter what, no standard
method can possibly consider the infinite client and
project-specific variables that fly in the face of the
theoretical "standard conditions It to which standard
practices and standard guides apply. In fact. these
variables can be so pronounced that Geo-environmental
professionals who comply with every directive of an
ASTM or other standard procedure could run foul of
local custom and practice, thus violating the standard of
care.

Accordingly, when Geo-environmental professionals
indicate in their reports that they have perfonned a
service "in general compliance" with one standard or
another. it means they have applied professional
judgement in creating and implementing a scope of
service designed for the specific client and project
involved, and which follows some of the general precepts
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GAP - Form No. 34

RLI



laid out in the referenced standard. To the extent that a
report indicates "general compliance" with a standard,
you may wish to speak with your Geo-environmental
professional to learn more about what was and was not
done. Do not assume a given standard was followed to
the letter. Research indicates that that seldom is the
case.

Realize That Recommendations May Not Be
Final
The technical recommendations included in a Geo
environmental report are based on assumptions about
actual conditions. and so are preliminary or tentative.
Final recommendations can be prepared only by
observing actual conditions as they are exposed. For
that reason, you should retain your Geo-environmental
professional to observe construction and/or remediation
activities on site, to pennit rapid response to
unanticipated conditions. The Geo-environmenlal
professional who prepared the report cannot assume
responsibility or liability for the report's
recommendations if lhat professional is /lot retained /0

observe relevant site operations.

Understand That Geotecbnical Issues Have
Not Been Addressed
Unless geotechnical engineering was specifically
included in the scope of professional service, a report is
not likely to relate any findings. conclusions, or
recommendations about the suitability of subsurface
materials for construction purposes. especially when site
remediation has been accomplished through the removal,
replacement. encapsulation, or chemical treatment of on
site soils. The equipment, techniques, and testing used
by geotechnical engineers differ markedly from those
used by Geo-environmental professionals; their
education, training, and experience are also significantly
different. If you plan to build on the subject site, but
have not yet had a geotechnical engineering study
conducted, your Geo-environmental professional should
be able to provide guidance about the next steps you
should take. The same firm may provide the services you
need.

Read Responsibility Provisions Closely
Geo-environmental studies cannot be exact; they are
based on professional judgement and opinion.
Nonetheless. some clients, contractors, and others
assume Geo-environmental reports are or certainly should
be unerringly precise. Such assumptions have created
unrealistic expectations that have led to wholly
unwarranted claims and disputes. To help prevent such
problems, Geo-environmental professionals have
developed a number of report provisions and contract
terms that explain who is responsible for what, and how
risks are to be allocated. Some people mistake these fOT
"exculpatory clauses," that is, provisions whose purpose
is to transfer one party's rightful responsibilities and
liabilities to someone else. Read the responsibility
provisions included in a report and in the contract you

and your GeoMenvironmental professional agreed to.
They aTe important.

Rely on Your Geo-environmental Professional
for Additional Assistance
Membership in ASFE exposes Geo-environmental
professionals to a wide array of risk management
techniques that can be of genuine benefit for everyone
involved with a Geo~environmental project. Confer with
your ASFE-member Geo-environmental professional for
more information.
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:. . l~dt~.~ 'o~·O~'d ·PC?if.~oaa·: .~xi~·tUi.g' press~e ~iJ. this rising main is .40 riie1;i-:~s::. .' . .

'. . . . ,- .: ~-: . ., ' '. :. .:'.' . . ..': '

I •.• ' :.



.,: .. '.

" .
.:~'" '.::: ' .

" '. ~ ':.;.:.: . ':., ... -'.

" ..

COUNCIL CONDITIONS
ERGON TELSTRA

I· ....

. :-.

11 ~ I I U

. . . .:

".: .... ~.. . .~. . .

.... ,..:< ; ·~.~~~~r.f~:~J ~·Td~~ii?:ri..~ ~.~rii~.~~·.,:~,,:>:·' ":: .':; ~ ..(:.-:...':: ..': ." :.': '.' :':- ,'. .:.:"::." .<":.;' .

.. . ' : . .',":' .. 'l7:': 'P~or ·to.·the ai:rpr.6V?l~ ·.of the':P;'an :·9{SUrv.~y: the Appii9aPt .must 's't1bmit tQCou.nciV·a .....
'. :: '... :' .: :.... : .. ".' ~.:- ·.copy ~o.f .~. l~tter·--ff.9rt1.:··Eigo·q: jtri~gy ·s~ting. ,that.. sa~siaqtory arnmgmn~'ts' :'ha~t ~
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.. '. '. '<'-.:." .;;: :·j.s.' ~9'.1~¥ 6~ :.~ ·~4.~ent:·~4· td·,.a '~~~\iu.~'~~ .s~~~d;·appr6~~(t~y}~9~cii.. ....: .' .
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<:.:::~ ._.;'; .....;; :..... -.', ::... : ·,;·Envir9nme~~~1. ·:~iC!t~~.tiQ~':--:'?t-·geo.cy·,,·:an~or ·tp:e. :.pep~rtiil~p;t .\' ot'-':.p~aiY:":· -:--' ...
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"..~'. .... .. .E.al~tln~~·~k~ .....:;:.:... :.::-:,... ::' . ...... :.':'.. ' ...... . '. ., .....

;'~:. ': 'Ali'pr6'~~s~d l~ts:~u.St'be·diameci .fr~tn-~e riar b'ounCicitY.·to th~·'fro_nt~g~ oIthe io~
'in a~cordllI1ce 'With the FaiNgrth Queensland'Regional Orgaritsati~n of CoUncils'. . ..:.,.. . . -.. . - .' ..' '.. ':
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. .' .-2i. .:., ;~Jallo'~~nt: .·and: f~otp~tl~:::'i~~~i~:ll;t ~:~~deSi~e·~. inac'~o'fd"~ce ~~tli.e::Fai~o~ ":.:" .
: :' ·:.·.:Queensiand:Regioilal 6rgai1.i.satioi1..6f~6urICits DeveloPJii.eiitManual. :<:. :.., :: . »: ':".; .

',' ": ". '.:'" ',. i~~;·.·/.:·:ri~t~l~·.·:;~(~.e·::~ip.:~~.~~··;:·bi~r~d.::~:~cav:~h~~:>';~~'::~~.·:·:re6.~:~~ti~:~: :~~~-(,~t::.····· .
. ':':., .:..:..:·:~~~lu4~d.":#i· a-·pI~·.'~a:. ·s~b1nitt;:tf'·~~ :.~~ ..~~ !:if :lqdgeiiienCo(.the :'npp~~at~on ;{gf'), . .'

..... .......:... Operational' Worh. .qo'tmciHuis ~·.if·p·idereiil?e.·· [or·:alI· ·tops·oi(·~·<,:aVated .ftoiii ·the··. :., "::: .
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'. . .-.:. ..>..: Q~~~ns.land :. :Regi~~~r- 'qrgiuii~a~!o!l'" 'o( .Cq'~:n~iis:- p·ev~l<?px#.~h~ ·:M~ua~..::;' .AIr', ':: .'
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. .. .:27::<,:-The"caIl(ul;lt.ea. 4~s.rgnJr~quency·:fofaI:l·:stotm 'wat~' d:ni4i~ge $h~lJ.b~·:.det~irilfued ·on·~: ..::..:,·: :..;" .':,..:.~(

. ..'" .. .::"::. ..:.... 'five' (5) year:re'durreric~' ·inte:t.vafiiIcl'aH}eievarlt design':'data ShaH·b~' :su'tIIIrltted ~th": ~ ~.:: .;:':~ .... ,:;.:

. ~~~~:.:~~~~~~~' .~.:
." '. .' ::., ",Y~g~t~.t).q*~.:·exc~ss.::·:~Qidi!i .~~ l$<;l$lip. ·ei~et 'yii~ b~·~~$ar ..tQ..·the. :$ite~':·. Side ..;......: .. ' .. ...

"..•.. '~~:.:~Z:'r:z~Y~~~:~~~:~1:c:~~~~tingUnd:~;d s~j~,i~, . '
. ::'.. 'd~ge': slWLhe 'qEl~i&1eo, f6r"appio.Y~I ·a~. Oper~tiot;iar Wor~s ApP'lic~#qn :st~~.:·#l, ...... ..

" .'. ac,cordatic~:'~':Mth ·the' .~qu:rr~m~ri~"·:·~oJ .tlie·:. Far Norlh:Qu~ensland/.:RegJ.6naf···

':,.; .. Org?,ili~~t~.o:p,." o(~o'~cii$ D~Ye19Pih~f~aririar ·and. coriitrti~te~' at;fue C?st '~llh~ ".: .
:-- .. appli~~t. . :,,:.:. ". '. ;..
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. . 30( . The lipliC~j~~e' r,qu~i<l;;~':~'~o;llliiOii co~~old~~:~ ,~~~at~i,;D~'ii
\:" .:ac~or.diriic·e .With .~e.l re.quireJ?jent;s·:of ·the. :rar:. ·Noi1h,Que.~.nslari.9. ·.R;egiorial
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FACSIMILE

TO: Alistair

OF: The Toma Trust

DATE: 2G1h November, 2004

FAX NO: 4041 2899 PAGES: 28
(Indlllll'ng {hi! paJ}}

DEPT: Building & Town Planning Dept

)
.~.

FROM: Tess Patterson
Administrative Assistant

PlelJI~ ~POrl any trl1fumiuionfaJ!itf to the rrJ{61JfJ11t dpar1m8"f.

.JJ1essage

Dear Alistair

RE DECISION NOTICE· CA 55 • LOT 2 ON RP734080 • DOWNING STREET & CAPTAIN
COOl< HIGHWAY, CRA1GlIE

Please find following the copy of the decision notice you requested.

Regards,

TeS5 Patterson
Administration Officer
Development Services (Building & Town Planning)

Thir ja"Iimilc if ronjidmtiat ana may be (he sl/bjs'" qf legalpn·vileg~. It is intunddftr the named addmm. IjYQU are not the
addnr.ree, a'!J tile of thi!facsimile wbatJoe/l6r or the in}Ormation conTained in it is prohibited. Please let UJ' know immdiate!y
ij'yOIl hl1VI "",ivld thiJ' ''OrJfmUnil'afi4n in mvr.fO that /pe can arrangefor it fo be ~tumcd..

Enquiries to: Tess Patterson. Administration Officer - Development Services
Douglas Shire Council. P 0 Sox 357, Mossman OLD 4873

Phone; (07) 4099 9450 Fax: (07) 4096 2902
Email: douglas@dsc:.qld.gov.au
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Cardno (Qld) Pty Ltd - Cairns Office

PO. BOX 1619 CAIRNS   QLD. 4870
Level 1, 280 Sheridan Street, Cairns North

Fax: 07 40510 133Email: cairns@cardno.com.au

57 051 074 992
07 40510 288

ABN:
Phone:

PORT PACIFIC ESTATE - STAGES 3 & 4

FNQROC

IMEAQ

CARDNO

PORT PACIFIC ESTATES PTY LTD

PROPERTY DESCRIPTION

Project No: Q074061-003
Date: NOVEMBER 2012

®
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THE SETOUT INFORMATION AND CO-ORDINATE
DETAILS ARE TO BE INDEPENDENTLY CHECKED

BY THE CONTRACTOR PRIOR TO THE
COMMENCEMENT OF CONSTRUCTION
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PS1.00 PARTICULAR SPECIFICATION NUMBERING SYSTEM 

The Section and Clause numbers in this Particular Specification are cross-
referenced to the corresponding section and clause numbers in the General 
Specification. 

For example, if General Specification Clause GS1.05 refers to the Particular 
Specification the appropriate information should generally be found in Clause 
PS1.05 of the Particular Specification.  It may alternatively be found on the 
Drawings. 

PS1.01 SCOPE OF WORKS 

The works to be executed in accordance with the Contract are construction of the 
Civil Subdivision Works (30 Lots) for Stages 3 & 4 of the Port Pacific Estate 
residential development at Milman Drive, Craiglie, situated at property Lot 120 on 
SP192596. 

The Works include construction of: 

• Earthworks and roadworks 

• stormwater drainage pipes, box culverts, inlet pits, gross pollutant traps, 
subsoil drains, headwalls, rock scour protection and open stormwater drain 

• water reticulation 

• sewer pipes, manholes and house connection branches 
• sewage pump station and appurtenances 

• sewer rising main 

• concrete access crossover and access driveway to pump station 
• footpaths 

• retaining walls 
• grassing, hydromulching and general landscaping 

• Telstra and Ergon conduits, street light footings and associated works 

• modification of existing services including sewer, water and Telstra 

• temporary erosion and sediment control works to be maintained in place for 
the duration of the construction period and the defects liability period 

PS1.02 NATURE OF CONTRACT 

The Contract is a Lump Sum Contract. 

The Contract Sum shall be deemed to include 10% Goods and Services Tax (GST) 

Monies payable to the Contractor under the Contract are not to be subject to rise 
and fall in costs.  

PS1.03 THE SPECIFICATION 

The FNQROC Development Manual shall be deemed to form part of the 
specification for this contract. 

Where the Particular or General Specification requirements do not appear to comply 
with the FNQROC Development Manual Specification the Contractor shall clarify 
requirements with the Superintendent. 
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PS1.06 THE SITE 

The Site to be made available to the Contractor by the Principal for the purposes of 
the Contract shall be such places as are approved by the Principal, the 
Superintendent and Cairns Regional Council. 

Where works are to be performed in private properties title to which are not held by 
the Principal, the boundaries of the parts of those properties to which the Contractor 
shall have access shall be subject to the agreement of the property owner and other 
stakeholders. 

PS1.07 ACCESS TO THE SITE 

Access to the Site shall be by such routes as are approved by the Superintendent 
and Cairns Regional Council. 

Access to the Site shall generally be via Milman Drive. 

PS1.08 PREPARATION OF SITE, SITE WORKS 

The Contractor shall be responsible for all preparation of the Site and all site works 
required for execution of the Contract Works, on the basis of the conditions of the 
Site as existing at the time of acceptance of Tender. 

PS1.13 PROVISIONAL ALLOWANCES, AMOUNTS AND SUMS 

The Contract Sum shall be deemed to include such Provisional Allowances, 
Provisional Amounts etc. as are calculated on the basis of rates against provisional 
quantities for Provisional Items in the Tenderer’s Bill of Quantities accompanying the 
Tender. 

These amounts shall be deducted from payment to the Contractor and expended in 
whole or part only upon the written instructions of the Superintendent. 

PS1.14 CONTINGENCY AMOUNT 

The Contract Sum shall not include an allowance for contingencies. 

PS1.17 CONSTRUCTION SAFETY 

Construction must not commence on any works until the Contractor has received a 
Notice of Appointment of Principal Contractor under the provisions of the Workplace, 
Health and Safety Act and QLeave has been advised of their appointment as the 
Principal Contractor. 

PS1.19 NUISANCE 

All construction equipment used must be muffled as appropriate to prevent 
excessive noise. 

PS1.21 SETTING OUT OF WORKS 

The information which shall be supplied to the Contractor pursuant to  
Clause 28 Sub-Clause 28.1 of the Conditions of Contract and Clause GS1.20 of the 
General Specification shall be as follows: 
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(i) The boundaries of the property to be developed shall be set out with pegs 
at all changes of direction. 

(ii) Sufficient property boundary, road reserve and easement pegs shall be 
provided to allow sewerage, stormwater drains, water reticulation and road 
crossing conduits and their appurtenances to be properly located. 

(iii) Temporary bench marks shall be provided where deemed necessary by the 
Superintendent. 

Datum for levels is AHD. 

The vertical alignment of the sewer rising main shown on the Drawings has been 
designed to achieve the following desirable outcomes: 

• Absolute minimum cover to pipe in the verge 600mm. 

• Maximum trench depth 1500mm. 
• Depth of pipe at air release valves sufficient to accommodate the air release 

valve assembly. 

• Numbers of air/gas release valves and scour valves minimised. 

• Uniform grades between high and low points with no intermediate minor 
peaks so that potential locations of gas pockets are known and with no 
intermediate minor sags so that siltation zones are minimised. 

• Ascending grades not flatter than +0.2%. 

• Descending grades not flatter than -0.4%. 
 

Before commencement of excavation of the pipe trench the Contractor shall verify 
existing ground levels and existing service locations and levels to the extent 
necessary to confirm that the vertical alignment of the pressure main is optimised in 
the context of the desirable outcomes. 

The vertical alignment to which the pressure main is constructed shall be subject to 
the approval of the Superintendent. 

Clearances to existing services shall be subject to the approval of the 
Superintendent and relevant Authorities. 

General arrangements, locations, orientations and top levels etc, of the pump station 
and ancillary works shall be subject to the approval of the Superintendent. 

The Contractor shall employ a Licensed Surveyor to set out all road kerb lines 
horizontally and vertically and shall provide to the Superintendent prior to Practical 
Completion the Certificate of the Licensed Surveyor that those works have been set 
out and constructed in the locations required by the Contract.  Refer also to Clause 
AS CONSTRUCTED DRAWINGS. 

PS1.23 PROGRAM 

The minimum standard of program format shall be bar chart. 

The programs shall include the following events: 

(i) Site setting out and joint inspection. 

(ii) Deliveries of major items of materials to the site. 

(iii) Any construction of works outside the property to be developed. 

(iv) Connection to existing sewerage. 
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(v) Connection of the water main to the existing main. 

(vi) Various other phases of the works. 

The Contractor shall ensure that all works on or adjacent to allotments and real 
property boundaries are completed well in advance of Practical Completion to allow 
the Principal’s Surveyor to peg boundaries for the purposes of final plans and 
easements.  Allow 2 weeks for pegging. 

Two copies of the programs and revisions shall be provided to the Superintendent. 

The Construction program shall be based on the draft program submitted prior to 
acceptance of the Tender.  It shall incorporate any changes from the draft program 
implemented prior to acceptance of the Tender and any further changes required by 
the Principal or the Superintendent. 

In addition to a construction program, the Contractor shall provide a cash flow 
program showing the expected dates and amounts of payment claims. 

If, in the opinion of the Superintendent, the Contractor falls behind the program, the 
Contractor shall take such steps as considered necessary by the Superintendent to 
improve progress.  The Contractor shall submit a revised program in an approved 
form indicating the manner in which the works shall be completed including as 
necessary what additional resources are to be utilised within the specified time.  No 
additional cost shall be incurred by the Principal due to such measures. 

Failure of the Contractor to comply with the requirements of the Superintendent as 
specified above and to improve progress to comply with the current approved 
program shall constitute a default by the Contractor under the terms of the General 
Conditions of Contract.  Neither the submission of, nor the approval of a construction 
program by the Superintendent shall relieve the Contractor of any of its duties or 
responsibilities under this Contract. 

PS1.28 NOTICE OF WORKS 

The items of work Particularly Specified are: 

1. Clearing of vegetation 
2. Work within private properties; 
3. Commencement of work in existing road reserves; 
4. Subgrade preparation; 
5. Construction of sub-base pavement layer; 
6. Construction of base pavement layer; 
7. Prime and asphalt works; 
8. Works affecting existing services or structures including the existing 

sewerage system, existing water mains and existing Telstra reticulation;  
9. Laying and jointing of pipes and culverts; 
10. Excavation for manholes, sewers and the pump station; 
11. Backfilling pipes, conduits and other structures; 
12. Placing concrete including thrust blocks and supports; 
13. Concrete pours for sewage pump station plug and base; 
14. As required by Specification Section CONCRETE Clause GENERAL 

REQUIREMENTS FOR CONCRETE WORKS : INSPECTIONS; 
15. Testing pressure pipework for water reticulation and the sewer pressure 

main; 
16. Testing sewer lines and manholes; 
17. Commissioning and testing of the pump station; 
18. Such other items as are specified by the Superintendent. 
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PS1.31 PROJECT MEETINGS 

Project Meetings shall generally be held on site, at dates and times as determined 
by the Superintendent.  Meetings shall be minuted by the Superintendent. 

PS1.32 CONTRACTOR’S RESPONSIBILITY FOR DESIGN OF THE WORKS 

The Contractor shall be responsible under the Contract for the design and 
performance of the following parts of the Works: 

• Reinforced concrete pipes and box culverts, 

• Concrete mixes, 

• Thrust blocks and anchorages, 

• Retaining walls 

• All measures to prevent flotation; 
• Sewage pump station electrical, control and monitoring works; 

• Sewage pump sets, 

• The sewage pump station Supervisory Control and Data Acquisition 
(SCADA) system, 

• All items selected by the Contractor on the basis of performance 
requirements established by the Specification and Drawings. 

PS1.33 TESTING OF MATERIALS AND WORKMANSHIP 

Testing of materials and worksmanship to be performed by an independent testing 
agency approved by the Superintendent shall be as follows: 

• Testing of compacted earthworks 

• Testing of subgrade, pavement and asphalt layers as specified elsewhere in 
the Contract. 

PS1.35 AS CONSTRUCTED DRAWINGS 

As constructed drawings shall be provided in accordance with the requirements of 
the Cairns Regional Council (refer FNQROC Development Manual). 

Works for which as constructed drawings are required include the following: 

1. Water supply reticulation 
2. Stormwater drainage works 
3. Sewerage works 
4. Allotment finished surface levels 
5. Details of the pump station and ancillary works with all reduced levels 

including operating levels 
6. Telstra service conduits and appurtenances as required by Telstra 
7. Ergon Energy service conduits and appurtenances as required by Ergon 

Energy 
8. Any significant changes from details shown on the Drawings 
9. As required by the Specification Section DOCUMENTATION TO BE 

PROVIDED BY THE CONTRACTOR Clause OPERATING AND 
MAINTENANCE MANUAL 

10. All other works for which as constructed drawings are required by Cairns 
Regional Council. 

As constructed drawings shall be in both hard copy and electronic media form 
suitable for inputting to Cairns Regional Council’s Geographic Information System. 
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PS1.36 SIGNBOARDS 

The Contractor is not required by the Contract to provide a project signboard. 

A project signboard may be supplied and installed by the Principal, who may at his 
discretion require the Contractor to supply and install a project signboard as a 
variation to the scope of works. 

PS1.39 RESPONSIBILITIES AND DUTIES OF CONTRACTOR DURING DEFECTS 
LIABILITY PERIOD 

During the Defects Liability Period in addition to its responsibilities specified in the 
Conditions of Contract and elsewhere in the Specification, the Contractor shall be 
deemed responsible for and at his own cost shall perform to the approval of the 
Superintendent such of the following items of work as are deemed necessary by the 
Superintendent within 14 days or such other time as the Superintendent may deem 
appropriate of being so instructed by the Superintendent: 

[a] be deemed responsible for and repair to the approval of the 
Superintendent, all storm and rain damage including repairing scour 
damage, flushing drains and culverts, drains, pits, valve boxes and the like 
when instructed to do so by the Superintendent 

[b] periodically and when instructed to do so by the Superintendent, broom and 
clean from all pavement surfaces and remove from the Site, all loose 
aggregate, sand, soil and other debris. 

[c] periodically and when instructed to do so by the Superintendent, examine 
the sealed surfaces of roads and correct any softening or bleeding and 
repair any breaks in the surface by thoroughly clearing the affected area 
and treating by approved means. 

[d] where grassing is the responsibility of the Contractor under the Contract, 
supplement grassing treatment and maintain grassing so that at the expiry 
of the Defects Liability Period the degree of grass cover has reached the 
standard specified in the Contract. 

[e] Perform those works stated in the Specification as being required of the 
Contractor after the date of Practical Completion. 

Prior to completion of the Defects Liability Period and before issue of the Final 
Certificate the Contractor shall in addition to its responsibilities specified in the 
Conditions of Contract, in the previous paragraph hereof and elsewhere in the 
Specification perform the following work at his own cost and to the approval of the 
Superintendent: 

1. Clean all channels and open drains of silt, sand and other soil or debris. 

2. Clean all pits, manholes, stormwater drainage pipes and sewers of all sand, 
soil, rocks and other debris by flushing and any other necessary measures. 

3. Free all pipe inlets, outlets and aprons of blockages and other debris. 

4. Broom and clean from all pavement surfaces and remove from the Site all 
loose aggregate, sand, soil and other debris. 

5. Remove by chipping or destroy by poisoning all vegetation growing through 
cracks in the pavement or concrete. 
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6. Make good all settlement of surfaces paved and unpaved to the satisfaction 
of the Superintendent and the Cairns Regional Council. 

7. Ensure that all footpaths and verges are to designed grades and free from 
weeds and slash all grass on footpaths and verges to a length not 
exceeding 80mm. 

8. Replace or repair all fracture or loose concrete. 

9. Free all hydrant and valve boxes and the like of vegetation, soil and other 
debris. 

10. Destroy all noxious weeds and plants existing on the Site. 

11. Perform those works stated in the Specification as being required of the 
Contractor after the date of Practical Completion. 

PS1.43 WORKING HOURS AND WORKING DAYS 

Works may be carried out between the hours of 7.00am and 6.00pm Monday to 
Friday inclusive and 7.00am to 1.00pm on Saturday but excluding public holidays.  
Work outside these hours will be allowed only with the agreement of the 
Superintendent, and the approval of the Principal and Cairns Regional Council.  No 
audible work will be agreed to on Sundays or public holidays. 

PS1.44 QUALITY ASSURANCE 

The applicable Australian Standard shall be AS 9001 in the case of design, 
construction and installation of works for the design of which the Contractor is 
responsible under the Contract; and shall be AS 9001 or AS 9002 for all other works. 

Particular Requirements for Traceability are as follows: 

• Pump/motor assemblies: From works test to certification of insitu testing and 
commissioning. 

• Field tests and tests on field samples and on samples of materials to be 
included in the works:  The location of the test or sample and the extent of 
the works which the test or samples represents. 

• As specified elsewhere in the Specification. 
 

Particular requirements for HOLD POINTS include but are not limited to the 
following: 

• Pumps shall not be despatched from the pump supplier’s works until the 
Superintendent has notified the Contractor of approval of the works test 
certificates; 

• Approval of subgrade CBR test results and proof-roll of subgrade prior to 
placement of pavement material; 

• Proof-roll and approval of test results of sub-base pavement layer prior to 
placement of base pavement layer; 

• Proof-roll and approval of test results of base pavement layer prior to sealing; 

• Approval of steel reinforcing in place prior to concrete pours; 
• As specified elsewhere in the Specification. 

 

The Contractor is required to submit a Quality Plan prior to commencing works 
onsite.  The Quality Plan shall include but not be limited to the following: 
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• Hold Points and Witness Points as required by Cairns Regional Council, in 
accordance with the FNQROC Development Manual, and as required by the 
Superintendent; 

• An Inspection Test Plan for all works under the Contract. 

PS1.55 ENVIRONMENTAL MANAGEMENT PLAN (CONSTRUCTION)  

The Contractor shall prepare and comply with an Environmental Management Plan 
(Construction) (EMP(C)) and an Erosion and Sediment Control Plan (ESCP).  The 
EMP(C) and ESCP shall be subject to the approval of the Superintendent and Cairns 
Regional Council.   

The EMP(C) shall detail the controls to be utilised to ensure that no environmental 
harm or nuisance is caused from the proposed construction works.  In particular, the 
plan should address such issues as dust suppression, vegetation clearing and 
disposal, waste disposal, noise management and stormwater management (to 
minimise discharges of sediment, wastes and other substances). 

The EMP(C) shall include the planned treatment of excavated materials and 
dewatering discharges to comply with Golder Associates’ geotechnical report titled 
Acid Sulfate Soil Investigation Stages 3 – 5, Lot 120 on SP192596 Craiglie, 
Queensland, dated July 2007 (refer Clause PS3.48 TREATMENT OF EXCAVATED 
MATERIAL). 

PS1.57 BUILDING AND CONSTRUCTION INDUSTRY (PORTABLE LONG SERVICE 
LEAVE LEVY) ACT 

The Principal shall pay the Portable Long Service Leave Levy pertaining to the 
works under this Contract. 

PS1.58 PUBLICITY 

The Works under the Contract are a confidential matter between the Principal and 
the Contractor.  The Contractor shall not make any media release or other public 
statement without written approval from the Principal. 

PS1.59 QUEENSLAND BUILDING SERVICES AUTHORITY ACT 

The Principal and Contractor acknowledge the provisions of Section 67K of the 
Queensland Building Services Authority Act which places limits on security amounts 
for contracts subject to the provisions of that Act, but agree that the provisions of the 
General Conditions of Contract and the Annexure thereto will apply for the purposes 
of this Contract. 

PS1.60 TELSTRA AND ERGON ENERGY SERVICES 

The Contractor shall perform such civil works as are deemed to be the responsibility 
of the Principal pursuant to the agreements between the Principal and Telstra and 
between the Principal and Ergon Energy. 

The works performed by the Contractor shall comply with the specifications and 
requirements of Telstra and Ergon Energy. 

The works for Telstra and Ergon Energy shall be valued according to the rates 
established in the Bill of Quantities, or, where no such applicable rates are included 
in the Bill of Quantities, at rates approved or determined by the Superintendent. 
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PS1.61 INSPECTION TEST PLAN  

The Contractor shall prepare and comply with an Inspection Test Plan which shall be 
subject to the approval of the Superintendent and the Cairns Regional Council.  

The Inspection Test Plan shall comply with the requirements as set out in Appendix 
A (Inspection and Tests Requirements) of the FNQROC Development Manual: 
Construction Procedures.   

Engineer’s Certification 

As it is a requirement of the Cairns Regional Council that a suitable Engineer’s 
certificate be provided at the end of the construction and prior to the work being 
accepted on maintenance, it is the Contractor’s responsibility to ensure that all 
required inspections as specified are completed by the Engineer or his 
representative.  Failure to have works inspected may result in works being required 
to be uncovered or removed at the Contractor’s expense in order to allow 
certification to be provided. 

PS3.05 SITE CLEARANCE AND GRUBBING 

The Contractor shall clear the Site only to the extent necessary to perform the 
construction works as shown on the Drawings.   

The Contractor shall identify and adequately fence off vegetation to be retained for 
protection purposes prior to commencement of work on site. 

PS3.44 HYDROMULCHING 

Hydromulching shall be applied to all batters steeper than 1 vertical to 4 horizontal. 

PS3.45 CERTIFICATION OF EARTHWORKS BY APPROVED GEOTECHNICAL 
CERTIFYING AGENCY 

Geotechnical certification of Level 1 testing in accordance with AS3798 is required 
for this site. 

PS3.46 TREATMENT OF EXCAVATED MATERIAL 

Management and treatment of acid sulphate soils shall be undertaken in accordance 
with Golder Associates’ geotechnical report titled Acid Sulfate Soil Investigation 
Stages 3 – 5, Lot 120 on SP192596 Craiglie, Queensland, dated July 2007. 

Golder Associates’ documented recommended strategies shall be complied with as 
follows: 

• Materials excavated from greater than 1m below the existing ground surface 
shall be treated with lime at a rate of 3 kg/m3. 

• pH of dewatering discharges shall be monitored on a daily basis and 
buffering may be required prior to discharge to land and/or surface water 
bodies. 

PS6.10 THRUST BLOCKS 

The Contract Sum shall be deemed to allow for thrust blocks sized on the basis of 
the test pressures Particularly Specified and allowable bearing pressures of  
50 kPa horizontal thrust and 100 kPa down thrust.  The Contractor shall size thrust 
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blocks in accordance with the requirements detailed on Standard Drawing S2015-
CRC. 

PS6.15 INSPECTION OF WATER MAINS AND SEWAGE PRESSURE MAINS 

The Contractor shall arrange for water mains and sewage pressure mains to be 
inspected by the Cairns Regional Council Water & Waste Officer.  The Contractor 
shall ascertain and comply with the Water & Waste Officer’s requirements in this 
regard. 

PS6.16 FILLING AND HYDROSTATIC TESTING OF PRESSURE MAINS 

The test pressure for hydrostatic testing of the water reticulation main shall be 
1.2 MPa. 

The test pressure for hydrostatic testing of the sewer rising main shall be 1.2 MPa. 

Testing of pressure mains shall be performed in the presence of the Cairns Regional 
Council Water & Waste Officer if so required by that Officer.  The Contractor shall 
ascertain and comply with the Water & Waste Officer’s requirements in this regard. 

PS8.16.6 CCTV Inspections of Sewers 

The Contractor shall undertake a CCTV inspection of all constructed sewers.  Any 
defects identified by the CCTV inspection are to be rectified to the satisfaction of 
Cairns Regional Council.  A report in a form approved by Cairns Regional Council 
shall be provided on completion. 

PS9.05 CONSTRUCTION OF PUMP STATION WELL STRUCTURE 

The sewage pump station well may be constructed by caissoning or an alternative 
approved method. 

PS9.11 WATER SERVICE 

A water service shall be provided to the sewage pump station. 

PS9.14 PUMP STATION SECURITY ENCLOSURE 

A security enclosure shall not be provided at the sewage pump station. 

PS10.04 GENERAL ARRANGEMENT OF PUMPING STATION PLANT 

A flushing valve or equivalent shall be provided at each pump station. 

The pump station shall incorporate aluminium fabricated covers to Council’s 
standards.  Switchboards are to be aluminium or stainless steel construction.  Amp 
meters are required for each pump motor. 

PS10.05 OPERATION OF PUMPING STATION 

The controls of all pump stations shall initially be arranged so that pumps 
operate on a one duty/one standby basis, with provision for them to be operated 
on a one duty/one standby - booster basis at the option of the Local Authority. 
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PS10.08 PUMPS 

The Principal’s preferred pump supplier is ITT Flygt Limited. 

PS11.01 ELECTRICITY SUPPLY 

The Contractor shall ensure that application for conditions of supply has been made 
to the Electricity Authority and approval obtained for connection of the plant.  The 
Contractor shall advise the Superintendent of any special conditions imposed by the 
Electricity Supply Authority. 

The Contractor shall ascertain the locations of the points of supply. 

The Contractor shall be responsible for making all applications to the Electricity 
Supply Authority including those for testing inspection and connection. 

PS11.05 POINT OF ATTACHMENT 

Underground conductors are required. 

PS11.08 SWITCHGEAR AND CONTROL AND MONITORING CUBICLE ENCLOSURE 

A zinc anneal enclosure is not acceptable. 

PS11.15 STANDBY ELECTRICITY GENERATION SYSTEM 

PS11.15.1 Requirement for Standby Electricity Generation System 

A standby electricity generation system shall not be provided. 

PS11.16 SUPERVISORY CONTROL AND DATA ACQUISITION (SCADA) INSTALLATION 
AT SEWAGE PUMP STATION 

A Remote Terminal Unit (RTU) complying with FNQROC shall be provided at the 
sewage pump station cubicle. 

The RTU shall be housed in a segregated compartment within the control cubicle.  
The segregated compartment shall be provided with a separate access door. 

The RTU shall accommodate all signals to meet operational health and safety and 
environmental due diligence requirements, together with those required by the 
Principal for the operation of the pump station. 

The RTU interface shall indicate the operational functions, the communication 
interactions and the alarms state. 

The RTU interface shall enable set points such as start and stop levels, alarm 
conditions and other operating parameters to be easily entered and manipulated 
locally by the operator using the interface directly without the use of a laptop 
computer or any external handheld or hardware device, communications hardware 
or any specialist communications tool. 

The RTU interface shall limit access to critical operating parameters by password 
protection. 

The RTU shall have a memory system which will prevent set points being lost in the 
event of power failure. 
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The Contractor shall make all necessary applications for telephone lines and/or other 
required communications equipment to be provided to the Remote Terminal Unit and 
shall be responsible for making all necessary arrangements and paying all Service 
Authority connection charges. 

The RTU shall be equipped with a rechargeable battery back-up system allowing for 
the following to occur during site power failure situations. 

• Continuous reading of the sewage in the pump well. 
• SMS alarm paging 

• Local set-point adjustments 

• Remote set-point adjustments 

 

The battery back-up shall provide approximately three (3) hours of monitoring and 
operation during power failure. 

RTU shall continuously monitor the voltage of the backup battery system. 

The battery back-up system shall ensure that set points are not lost in the event of 
power failure. 

The relevant provisions of Specification Section PUMPING STATION: TESTING, 
INSPECTION, COMMISSIONING, SERVICING AND MAINTENANCE shall apply for 
the SCADA system. 

The Contractor shall perform such works as are necessary to integrate the sewage 
pump station into the Cairns Regional Council’s SCADA system. 

The installation shall in all respects be compatible with the Cairns Regional Council’s 
SCADA system and comply with the requirements of Cairns Regional Council. 
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GS1.43 WORKING HOURS AND WORKING DAYS 

GS1.44 QUALITY ASSURANCE 

GS1.45 DUTY OF CONTRACTOR TO NOTIFY SUPERINTENDENT 

GS1.46 CERTIFICATION BY THE SUPERINTENDENT OF WORKS UNDER THE 
CONTRACT 

GS1.47 PHOTOGRAPHIC RECORD OF THE WORKS 

GS1.48 OCCUPIED PREMISES 

GS1.49 ADJOINING PROPERTY 

GS1.50 EXISTING FLORA 

GS1.51 SALVAGED ITEMS 

GS1.52 TEMPORARY FENCE 

GS1.53 JOINING TO EXISTING WORK 

GS1.54 TEMPORARY WORKS 

GS1.55 ENVIRONMENTAL MANAGEMENT PLAN (CONSTRUCTION) (EMP(C)) 
GS1.55.1 PREPARATION OF EMP(C) 
GS1.55.2 LICENCING 

GS1.55.3 CONTENT OF EMP(C) 
GS1.55.4 EMP(C) APPROVAL 

GS1.55.5 IMPLEMENTATION OF EMP(C) 
GS1.56 THIRD PARTY CLAIMS 

GS2.00 MATERIALS 

GS2.01 SUBJECT OF SPECIFICATION: MATERIALS 

GS2.02 SUITABLE MATERIALS AND FINISHES 

GS2.03 MATERIALS FOR PRESSURE PIPES AND FITTINGS: PARTICULAR 
REQUIREMENTS AND STANDARDS 

GS2.04 TESTING AND INSPECTION OF MATERIALS 

GS2.05 PIPES AND FITTINGS FOR GRAVITY SEWERS 

GS2.06 DUCTILE IRON PRESSURE PIPE 

GS2.07 MILD STEEL PRESSURE PIPE 

GS2.08 PVC-U PRESSURE PIPES AND FITTINGS 

GS2.09 PVC-O PRESSURE PIPES 

GS2.10 POLYETHYLENE PIPES AND FITTINGS 

GS2.11 IRON PIPE FITTINGS 

GS2.12 SLUICE VALVES 

GS2.13 NON RETURN VALVES 

GS2.14 GATE VALVES 

GS2.15 AIR / GAS RELEASE VALVES 

GS2.16 GIBAULT AND SPLIT COLLAR JOINTS 

GS2.17 POLYETHYLENE SLEEVING 

GS2.18 FLANGES AND BOLTING FOR PIPES VALVES AND FITTINGS 

GS2.19 SEWERAGE MANHOLE COVERS AND FRAMES 

GS2.20 IRON CASTINGS 

GS2.21 LADDERS, STEP IRONS AND PLATFORMS FOR SEWERAGE WORKS 

GS2.22 SCREENS FOR SEWERAGE WORKS 

GS2.23 FLOW METERING SYSTEM 

GS3.00 EARTHWORKS 

GS3.01 APPLICATION OF GENERAL SPECIFICATION SECTION EARTHWORKS 

GS3.02 APPLICATION OF AS 3798 GUIDELINES ON EARTHWORKS FOR 
COMMERCIAL AND RESIDENTIAL DEVELOPMENTS 

GS3.03 DEFINITIONS OF EARTHWORKS MATERIALS 

GS3.04 DIMENSIONAL TOLERANCES FOR EARTHWORKS 
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GS3.05 SITE CLEARANCE AND GRUBBING 

GS3.06 PROTECTION OF BUILDINGS, STRUCTURES, ETC. 
GS3.07 TRIAL HOLES AND TRENCHES 

GS3.08 NO EXCAVATION EXCEPT AS SHOWN ON THE DRAWINGS OR AS 
SPECIFIED 

GS3.09 EARTHWORKS TO BE KEPT FREE OF WATER 

GS3.10 USE AND DISPOSAL OF EXCAVATED MATERIALS 

GS3.11 BENCHING 

GS3.12 EXCAVATION BELOW FILL AREAS AND BELOW FORMATION LEVEL IN 
AREAS OF CUT, ETC. 

GS3.13 MATERIAL ALLOWED TO BECOME UNSUITABLE 

GS3.14 FORMING FILLED AREAS 

GS3.15 COMPACTION OF EARTHWORKS 

GS3.16 PREPARATION OF SUBGRADE (PAVEMENT BED) 
GS3.17 INSPECTION AND APPROVAL OF SURFACE OF SUBGRADE 

GS3.18 SPRINGS, SOFT SPOTS, ETC 

GS3.19 SLIPS, COLLAPSES IN EARTHWORKS 

GS3.20 UNSTABLE ROCK IN CUTTINGS, ETC. 
GS3.21 EXCAVATIONS GENERALLY 

GS3.22 SAFETY AND SUPPORTS FOR EXCAVATIONS 

GS3.23 INCREASED DEPTH OF EXCAVATION 

GS3.24 EXCESSIVE EXCAVATION 

GS3.25 PREPARATION AND SURFACE TREATMENT OF FORMATIONS AND 
EXCAVATION BOTTOMS (OTHER THAN SUBGRADE) 

GS3.26 INSPECTION AND APPROVAL OF EXCAVATIONS 

GS3.27 REFILLING EXCAVATIONS AND REMOVAL OF SUPPORTS 

GS3.28 EXCAVATION IN TRENCH FOR PIPELINES 

GS3.29 REFILLING OF EXCESS LENGTHS OF TRENCHES 

GS3.30 DIVERSION CHANNELS AND INLETS AND OUTLETS TO CULVERTS 

GS3.31 ROCK FILL 

GS3.32 TOPSOILING 

GS3.33 GRASSING 

GS3.34 GEOTEXTILES 

GS3.35 FOOTPATHS 

GS3.36 SOIL EROSION AND SEDIMENT CONTROL 

GS3.37 VALUATION OF ROCK EXCAVATION 

GS3.38 WORK BY OTHERS 

GS3.39 RESTRICTION ON THE USE OF MECHANICAL EXCAVATORS 

GS3.40 USE OF EXPLOSIVES 

GS3.41 APPROVAL FOR VARIATIONS 

GS3.42 RECORDS OF MEASUREMENT 

GS3.43 USE OF SURFACES BY CONSTRUCTION TRAFFIC 

GS3.44 HYDROMULCHING 

GS3.45 CERTIFICATION OF EARTHWORKS BY APPROVED GEOTECHNICAL 
CERTIFYING AGENCY 

GS4.00 PAVEMENTS 

GS4.01 GENERAL REQUIREMENTS FOR MATERIALS AND CONSTRUCTION 

GS4.02 PAVEMENT MATERIALS 

GS4.03 PAVEMENT LAYER THICKNESSES 

GS4.04 PAVEMENT CONSTRUCTION 

GS4.05 PAVEMENT COMPACTION PROCEDURE 

GS4.06 COMPACTION STANDARDS FOR PAVEMENTS 

GS4.07 SURFACE FINISH AND TOLERANCES OF PAVEMENT LAYERS 

GS4.08 INSPECTION AND APPROVAL OF SUBGRADE AND PAVEMENT LAYERS 

GS4.09 PAVEMENT WORKS TO BE KEPT FREE OF WATER 
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GS4.10 UNBOUND PAVEMENT 

GS4.11 STABILISED PAVEMENT 

GS4.12 SPRAYED BITUMINOUS SURFACING 

GS4.13 ASPHALT SURFACING 

GS4.14 USE OF SURFACES BY CONSTRUCTION TRAFFIC 

GS5.00 STORMWATER DRAINAGE 

GS5.01 SUBJECT OF SPECIFICATION: STORMWATER DRAINAGE 

GS5.02 STANDARDS AND RECOMMENDATIONS FOR INSTALLATION OF DRAINAGE 
WORKS 

GS5.03 STANDARD DRAWINGS FOR DRAINAGE WORKS 

GS5.04 SEQUENCE OF CONSTRUCTION OF DRAINAGE WORKS 

GS5.05 EARTHWORKS FOR DRAINAGE WORKS 

GS5.06 BED AND SURROUND TO CONCRETE DRAINAGE PIPES 

GS5.07 LAYING AND JOINTING CONCRETE DRAINAGE PIPES 

GS5.08 INSTALLATION OF PRECAST REINFORCED CONCRETE BOX CULVERTS 

GS5.09 BACKFILLING FOR DRAINAGE WORKS 

GS5.10 RESTORATION OF SURFACES OF DRAINAGE EXCAVATIONS 

GS5.11 CLEANING DRAINAGE PIPES, CULVERTS AND CHANNELS 

GS5.12 FLOTATION OF DRAINAGE PIPELINE 

GS5.13 END WALLS TO CULVERTS 

GS5.14 KERB AND FIELD INLET PITS, DRAINAGE MANHOLES AND CHAMBERS 

GS5.15 CONCRETE KERB AND CHANNEL 

GS5.16 KERB AND CHANNEL AND EXISTING PAVEMENT 

GS5.17 OPEN DRAINAGE CHANNELS 

GS5.18 GENERAL REQUIREMENTS FOR CULVERTS 

GS5.19 INVERT LEVELS AND ALIGNMENTS OF CULVERTS 

GS5.20 EROSION PROTECTION FOR DRAINAGE WORKS 

GS5.21 SUBSOIL DRAINS 

GS5.22 RIPRAP 

GS5.23 GROUTED STONE PITCHING 

GS5.24 GABIONS AND GABION MATTRESSES 

GS5.25 GEOTEXTILES 

GS6.00 PRESSURE MAINS 

GS6.01 SUBJECT OF SPECIFICATION 

GS6.02 STANDARDS AND RECOMMENDATIONS FOR INSTALLATION 

GS6.03 STANDARD DRAWINGS 

GS6.04 EXCAVATION 

GS6.05 BEDDING AND SURROUND TO PIPES AND FITTINGS 

GS6.06 LAYING AND JOINTING PIPES AND FITTINGS 

GS6.07 POLYETHYLENE SLEEVING TO PIPES AND FITTINGS 

GS6.08 UNSOUND PIPES OR FITTINGS 

GS6.09 REPAIR OF PROTECTIVE COATINGS 

GS6.10 THRUST BLOCKS 

GS6.11 VALVES, HYDRANTS AND OTHER APPURTENANCES 

GS6.12 PROPERTY SERVICES 

GS6.13 CONCRETE SURROUND 

GS6.14 CONCRETE MATERIALS FOR PRESSURE MAINS 

GS6.15 INSPECTION OF WATER MAINS AND SEWAGE PRESSURE MAINS 

GS6.16 FILLING AND HYDROSTATIC TESTING OF PRESSURE MAINS 

GS6.17 FLOTATION OF PRESSURE PIPELINE 

GS6.18 CONNECTION TO EXISTING WATER MAINS 

GS6.19 CONNECTION TO EXISTING SEWAGE PUMPING MAINS 

GS6.20 BACKFILLING 
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GS6.20.1 GENERAL 

GS6.20.2 BACKFILLING UNDER PROPOSED PAVEMENTS 

GS6.20.3 BACKFILLING UNDER EXISTING PAVEMENTS 

GS6.20.4 BACKFILLING UNDER FOOTPATHS AND ELSEWHERE 

GS6.21 DISPOSAL OF SURPLUS EXCAVATED MATERIAL 

GS6.22 RESTORATION OF SURFACES 

GS6.23 COVER BOXES, MARGIN BLOCKS AND MARKING 

GS6.24 CLEANING PRESSURE PIPELINES 

GS6.25 DISINFECTION OF WATER SUPPLY MAINS 

GS6.26 PRESSURE PIPES LAID ABOVE GROUND 

GS6.27 ALIGNMENTS OF PRESSURE MAINS 

GS7.00 CONCRETE 

GS7.01 GENERAL REQUIREMENTS FOR CONCRETE WORK 

GS7.01.1 CONCRETE WORK STANDARDS 

GS7.01.2 RESPONSIBILITY FOR CONCRETE : GENERAL 

GS7.01.3 PARTICULAR REQUIREMENTS FOR CONCRETE 

GS7.01.4 LIGHTING AND WEATHER 

GS7.01.5 RECORDS 

GS7.01.6 TESTING : GENERAL 

GS7.01.7 INSPECTIONS 

GS7.01.8 REJECTION OF CONCRETE 

GS7.01.9 DEFECTIVE CONCRETE 

GS7.02 FORMWORK FOR CONCRETE 

GS7.02.1 DEFINITIONS FOR FORMWORK 

GS7.02.2 DESIGN OF FORMWORK 

GS7.02.3 GENERAL STANDARDS OF FORMWORK 

GS7.02.4 CONSTRUCTION OF FORMWORK 

GS7.02.5 DIMENSIONAL TOLERANCES 

GS7.02.6 FORMWORK TIES 

GS7.02.7 CLEANING AND OILING FORMS 

GS7.02.8 REMOVAL OF FORMWORK 

GS7.02.9 FORMWORK IN THE GROUND 

GS7.02.10 FORMWORK FOR PAVEMENTS AND SLABS ON THE GROUND 

GS7.02.11 FORMWORK FOR ENCASEMENT OF STRUCTURAL STEEL MEMBERS 

GS7.02.12 SUPERIMPOSED LOADING 

GS7.02.13 DEFECTIVE FORMWORK 

GS7.03 REINFORCEMENT FOR CONCRETE 

GS7.03.1 MATERIALS 

GS7.03.2 TESTING 

GS7.03.3 BENDING SCHEDULES 

GS7.03.4 BENDING AND SPLICING REINFORCEMENT 

GS7.03.5 MARKING REINFORCEMENT 

GS7.03.6 STACKING AND CLEANING REINFORCEMENT 

GS7.03.7 FABRICATION AND PLACEMENT OF REINFORCEMENT 

GS7.03.8 CONCRETE COVER 

GS7.03.9 WELDING OR HEATING OF REINFORCEMENT 

GS7.03.10 EXPOSED REINFORCEMENT 

GS7.03.11 REINFORCEMENT TO CASING OF STRUCTURAL STEEL MEMBERS 

GS7.04 MATERIALS FOR CONCRETE 

GS7.04.1 MATERIALS FOR CONCRETE : GENERAL 

GS7.04.2 WATER FOR CONCRETE 

GS7.04.3 CEMENT FOR CONCRETE 

GS7.04.4 AGGREGATES FOR CONCRETE 

GS7.04.5 CHEMICAL ADMIXTURES AND FLY ASH 

GS7.04.6 USE OF XYPEX 
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GS7.04.7 STORAGE OF MATERIALS 

GS7.05 EMBEDMENTS IN AND PENETRATIONS THROUGH CONCRETE 

GS7.05.1 EMBEDMENTS AND PENETRATIONS GENERALLY 

GS7.05.2 EMBEDMENTS AND BLOCKOUTS IN CONCRETE MEMBERS 

GS7.05.3 TYPES OF EMBEDMENTS 

GS7.05.4 BLOCKOUTS AND HOLES 

GS7.05.5 PIPES THROUGH CONCRETE MEMBERS 

GS7.05.6 PIPES THROUGH CONCRETE REQUIRED TO PREVENT PASSAGE OF 
WATER 

GS7.05.7 DRILLING OF HARDENED CONCRETE 

GS7.05.8 TENSIONED CONCRETE 

GS7.06 READY MIXED OR SITE MIXED CONCRETE 

GS7.06.1 USE OF READY MIXED CONCRETE 

GS7.06.2 READY MIXED CONCRETE : GENERAL 

GS7.06.3 APPROVAL OF READY MIXED CONCRETE SUPPLIER 

GS7.06.4 PLANT AND EQUIPMENT FOR READY MIXED CONCRETE 

GS7.06.5 SITE MIXED CONCRETE : GENERAL 

GS7.06.6 GRADING AND PROPORTIONS OF CONCRETE 

GS7.06.7 UNIFORMITY OF READY MIXED CONCRETE MIXTURE 

GS7.06.8 ORDERING READY MIXED CONCRETE 

GS7.06.9 RECORDS FOR SITE MIXED CONCRETE 

GS7.06.10 SITE MIXED CONCRETE : TRIAL MIXES 

GS7.07 MIXING AND PLACING CONCRETE 

GS7.07.1 MIXERS AND MIXING 

GS7.07.2 MIXING TIME 

GS7.07.3 HAND MIXING OF CONCRETE 

GS7.07.4 HOT WEATHER REQUIREMENTS 

GS7.07.5 COLD WEATHER REQUIREMENTS 

GS7.07.6 PLACING - GENERAL 

GS7.07.7 CONCRETING UNDERWATER 

GS7.07.8 COMPACTION OF CONCRETE 

GS7.07.9 CONSTRUCTION JOINTS 

GS7.08 CONCRETE FINISHES 

GS7.08.1 GENERAL 

GS7.08.2 CLASSIFICATION FOR SURFACE FINISH 

GS7.08.3 COLOUR UNIFORMITY 

GS7.08.4 SURFACE IMPERFECTIONS 

GS7.09 CURING AND PROTECTION OF CONCRETE 

GS7.09.1 CURING OF CONCRETE 

GS7.09.2 PROTECTION OF CONCRETE 

GS7.10 SAMPLING AND TESTING 

GS7.10.1 SAMPLING AND TESTING PROCEDURES 

GS7.10.2 PLANT CONTROL OR PROJECT CONTROL TESTING 

GS7.10.3 SEVEN DAY TESTS 

GS7.10.4 FAILURE TO SAMPLE AND /OR TEST CONCRETE 

GS7.11 REPAIR OF CONCRETE 

GS7.12 SPRAYED CONCRETE 

GS7.12.1 MIX PROPORTIONS AND TEST PANELS 

GS7.12.2 PLACING, COMPACTING AND FINISHING 

GS7.13 MOVEMENT JOINTS AND WATERSTOPS 

GS7.13.1 APPROVAL OF MOVEMENT JOINTS 

GS7.13.2 MATERIALS USED IN JOINTS 

GS7.13.3 WATERSTOPS 

GS7.14 WATER RETAINING STRUCTURES 
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GS8.00 GRAVITY SEWERAGE 

GS8.01 SUBJECT OF SPECIFICATION: SEWERAGE 

GS8.02 STANDARDS AND RECOMMENDATIONS FOR INSTALLATION OF 
SEWERAGE WORKS 

GS8.03 STANDARD DRAWINGS FOR SEWERAGE WORKS 

GS8.04 EXCAVATION ETC FOR SEWERAGE WORKS 

GS8.05 BEDDING AND SURROUND FOR SEWERAGE PIPES AND FITTINGS 

GS8.05.1 FNQROC TYPE 1 BEDDING 

GS8.05.2 TYPE 1A BEDDING 

GS8.05.3 FNQROC TYPE 2 BEDDING 

GS8.05.4 TYPE 3 BEDDING 

GS8.06 LAYING AND JOINTING SEWERAGE PIPES AND FITTINGS 

GS8.07 CONCRETE SURROUND 

GS8.08 UNSOUND SEWERAGE PIPES OR FITTINGS 

GS8.09 REPAIR OF PROTECTIVE COATINGS OF SEWERAGE PIPES AND FITTINGS 

GS8.10 HOUSE CONNECTION BRANCHES 

GS8.11 SEWERAGE MANHOLES AND INSPECTION CHAMBERS 

GS8.12 BUILDING CONNECTION JUNCTIONS TO MANHOLES 

GS8.13 CONNECTIONS TO EXISTING SEWERAGE WORKS 

GS8.14 WATERTIGHTNESS 

GS8.15 INSPECTION OF SEWERAGE WORKS 

GS8.16 TESTING SEWERAGE WORKS 

GS8.16.1 GENERAL 

GS8.16.2 SEWERS AND BUILDING CONNECTION JUNCTIONS 

GS8.16.3 MANHOLES AND CHAMBERS 

GS8.16.4 RETESTING 

GS8.16.5 DELAY OF TESTING 

GS8.16.6 CCTV INSPECTION OF SEWERS 

GS8.16.7 OVALITY TESTING 

GS8.17 FLOTATION OF SEWERAGE PIPELINE 

GS8.18 BACKFILLING FOR SEWERAGE WORKS 

GS8.19 GENERAL 

GS8.19.1 BACKFILLING UNDER PROPOSED PAVEMENTS AND ROAD SHOULDERS 

GS8.19.2 BACKFILLING UNDER EXISTING PAVEMENTS AND ROAD SHOULDERS 

GS8.19.3 BACKFILLING UNDER FOOTPATHS AND ELSEWHERE 

GS8.20 DISPOSAL OF SURPLUS EXCAVATED MATERIAL 

GS8.21 RESTORATION OF SURFACES OF SEWERAGE EXCAVATIONS 

GS8.22 CLEANING AND FLUSHING SEWERAGE WORKS 

GS8.23 CLEANING UP 

GS9.00 SUBMERSIBLE SEWAGE PUMPING STATION: CIVIL WORKS 

GS9.01 SUBJECT OF SPECIFICATION SECTION 

GS9.02 GENERAL ARRANGEMENT OF PUMPING STATION 

GS9.03 WATERTIGHTNESS 

GS9.04 CONCRETE 

GS9.05 CONSTRUCTION OF PUMP STATION WELL STRUCTURE 

GS9.06 CAISSON CONSTRUCTION 

GS9.07 JOINT SEALING AND WATERSTOPS 

GS9.08 PIPES AND FITTINGS 

GS9.09 ANCHORAGES AND SUPPORTS 

GS9.10 PIPES THROUGH CONCRETE 

GS9.11 WATER SERVICE 

GS9.12 PUMP LIFTING EQUIPMENT 

GS9.13 REPAIR OF DAMAGED FINISHES 

GS9.14 PUMP STATION SECURITY ENCLOSURE 
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GS9.15 GROUND SURFACE AROUND PUMP STATION 

GS10.00 SUBMERSIBLE SEWAGE PUMPING STATION: ELECTRICAL MECHANICAL 
WORKS 

GS10.01 SUBJECT OF SPECIFICATION SECTION 

GS10.02 GENERAL STANDARDS OF DESIGN, MATERIALS AND WORKMANSHIP 

GS10.03 GUARANTEES 

GS10.04 GENERAL ARRANGEMENT OF PUMPING STATION PLANT 

GS10.05 OPERATION OF PUMPING STATION 

GS10.06 INSTALLATION OF PLANT 

GS10.07 ELECTRICAL INSTALLATION 

GS10.08 PUMPS 

GS10.09 PUMP MOTORS 

GS10.10 LIQUID LEVEL SENSORS 

GS10.11 PROTECTIVE COATINGS 

GS10.12 WATERTIGHTNESS 

GS10.13 NOISE CONTROL 

GS10.14 MARKING OF EQUIPMENT 

GS10.15 REPAIR OF DAMAGED FINISHES 

GS10.16 SERVICE MATERIALS AND SPARE PARTS 

GS10.17 SPECIAL TOOLS AND EQUIPMENT 

GS11.00 PUMPING STATION: ELECTRICAL INSTALLATION 

GS11.01 ELECTRICITY SUPPLY 

GS11.02 COMPLIANCE WITH REGULATIONS ETC 

GS11.03 FEES 

GS11.04 FINAL INSPECTION BY ELECTRICITY AUTHORITY 

GS11.05 POINT OF ATTACHMENT 

GS11.06 CONSUMERS MAINS CABLES 

GS11.07 METERING 

GS11.08 SWITCHGEAR AND CONTROL AND MONITORING CUBICLE ENCLOSURE 

GS11.09 SWITCHGEAR CONTROL AND MONITORING EQUIPMENT 

GS11.10 IDENTIFICATION OF EQUIPMENT 

GS11.11 ELECTRICAL WIRING 

GS11.12 PUMP MOTOR STARTERS 

GS11.13 LIGHTNING PROTECTION 

GS11.14 PROGRAMMABLE LOGIC CONTROLLERS (PLC) 
GS11.15 STANDBY ELECTRICITY GENERATION SYSTEM 

GS11.15.1 REQUIREMENT FOR STANDBY ELECTRICITY GENERATION SYSTEM 

GS11.15.2 GENERATOR MOUNTING AND FOOTING SYSTEM 

GS11.15.3 SOUND ATTENUATION ENCLOSURE 

GS11.15.4 DIESEL ENGINE 

GS11.15.5 ALTERNATOR 

GS11.15.6 MONITORING, PROTECTION AND OPERATIONAL EQUIPMENT 

GS11.15.7 MONITORING EQUIPMENT 

GS11.15.8 PROTECTION EQUIPMENT 

GS11.15.9 OPERATIONAL EQUIPMENT 

GS11.15.10 OPERATING MANUAL 

GS11.15.11 SITE TESTING OF STANDBY ELECTRICITY GENERATION SYSTEM 

GS11.15.12 PROCEDURE IN EVENT OF FAILURE TO PASS TESTS 

GS11.15.13 DEFECTS LIABILITY PERIOD 
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GS12.00 PUMPING STATION: TESTING, INSPECTION, COMMISSIONING, SERVICING, 
MAINTENANCE 

GS12.01 TESTING - GENERAL 

GS12.02 WORKS TESTS - GENERAL 

GS12.03 WORKS TESTS - PUMPS 

GS12.04 WORKS TESTING OF ELECTRICAL EQUIPMENT, MOTORS 

GS12.05 TESTING OF THE WORKS FOR WATERTIGHTNESS 

GS12.06 HYDROSTATIC TESTING OF PIPEWORK 

GS12.07 ON SITE TESTING OF PERFORMANCE 

GS12.08 PROCEDURE IN EVENT OF FAILURE TO PASS TESTS 

GS12.09 DEFECTS LIABILITY PERIOD 

GS13.00 DOCUMENTATION TO BE PROVIDED BY THE CONTRACTOR FOR PUMP 
STATIONS 

GS13.01 DOCUMENTATION TO BE PROVIDED BY CONTRACTOR ON ACCEPTANCE 
OF TENDER 

GS13.02 OPERATING AND MAINTENANCE MANUAL AND WIRING DIAGRAMS 
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GS1.00 PRELIMINARIES 

GS1.01 SCOPE OF WORKS 

The scope of works to be executed in accordance with the Contract and items not 
included in the Contract shall be as Particularly Specified. 

Nothing in this clause shall limit, modify or alter the extent or description of the Works 
as set out in detail elsewhere in the Contract documents. 

The scope of works shall include work which is deemed by the Superintendent as being 
reasonably inferred from the Drawings, Specification and Conditions of Contract etc. to 
be included. 

GS1.02 NATURE OF CONTRACT 

The nature of the Contract, whether Lump Sum or Schedule of Rates, and other such 
matters shall be as stated in the Contract. 

GS1.03 THE SPECIFICATION 

Unless Particularly Specified otherwise the Specification referred to in the Conditions of 
Contract shall be: 

(a) the Particular Specification provided for the purpose of tendering together with 

(b) this General Specification provided for the purposes of tendering, and 

(c) the Specification submitted as part of the Tender amended as required by the 
Superintendent prior to acceptance of the Tender should such Specification be 
required by the Conditions of Tendering, and 

(d) such other Specifications as are issued by the Superintendent or furnished by 
the Contractor and approved by the Superintendent in accordance with the 
Contract. 

The "Specification submitted as part of the Tender" and "such other Specifications as 
are furnished by the Contractor" are expressly deemed to include the General 
Schedules, Technical Schedules and where provided, Piling Schedules of Information 
and such other data as are provided as part of the Tender amended as required by the 
Superintendent prior to acceptance of the Tender. 

GS1.04 STANDARDS 

All materials and works shall conform to the relevant Australian Standards. 

Where this Contract requires compliance with a Standard or Code, the Standard or 
Code shall be the one current at the closing date for tenders. 

GS1.05 THE DRAWINGS 

The Drawings referred to in the Conditions of Contract and elsewhere in the Contract 
shall be: 

(a) the drawings provided for the purpose of Tendering and listed in Appendix 1 to 
this Specification together with 

(b) the drawings submitted as part of the Tender amended as required by the 
Superintendent prior to acceptance of the Tender and listed in Appendix 2 to 
this Specification should such drawings be required by the Conditions of 
Tendering, and with 

(c) such other drawings as are issued by the Superintendent or furnished by the 
Contractor and approved by the Superintendent in accordance with the Tender 
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and / or Contract. 

GS1.06 THE SITE 

The Site to be made available to the Contractor by the Principal for the purpose of the 
Contract shall be the land described as the Site in the Particular Specification and/or 
shown as the Site on the Drawings provided for the purpose of tendering. 

When the Site as so defined includes roadways or private property the Contractor shall 
have temporary possession only of such part of the width of roadway or such part of the 
private property as in the opinion of the Superintendent is reasonably required for 
construction of the works without unduly interfering with the reasonable requirements of 
traffic and the owner and/or occupier of the private property.  In such cases unless 
otherwise approved by the Superintendent possession shall be for construction only 
and the roadway or private land shall not be used for storage or other purposes not in 
the opinion of the Superintendent directly necessary for the construction. 

GS1.07 ACCESS TO THE SITE  

Access to the Site shall be as Particularly Specified. 

The Contractor shall provide and maintain any necessary roadway as agreed with the 
Superintendent, and make good on completion. 

The Contractor shall construct and maintain any temporary road and gutter crossings, 
as necessary, in accordance with Local Authorities requirements, and made good on 
completion. 

GS1.08 PREPARATION OF THE SITE, SITE WORKS 

The respective responsibilities of the Principal and the Contractor for preparation of the 
Site and for execution of Site Works shall be as Particularly Specified. 

Where no respective responsibilities are Particularly Specified the Contractor shall be 
entirely responsible for all preparation of the Site and Site Works. 

GS1.09 TEMPORARY SERVICES 

The Contractor shall: 

• Provide and maintain temporary services necessary for the execution of the 
work under the Contract. 

• Make all necessary arrangements and give all necessary notices in connection 
with temporary services. 

• Install such services in accordance with the requirements of the relevant 
authorities. 

• Make such services available to sub-contractors. 

• Pay charges in connection with the installation and use of such services. 

• Provide a temporary telephone at the site office.  Pay charges for installation, 
rental and calls.  Pay charges for removal on completion. 

• On completion, disconnect temporary services and clear away traces. 

The electricity service shall be separately metered and suitably protected by circuit 
breakers. 

GS1.10 INTERPRETATION OF SPECIFICATION 

Directions, instructions and the like given in this Specification whether or not they 
include the expression "The Contractor shall" or equivalent, shall be deemed to be 
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given to and accepted by the Contractor, except where the context otherwise requires. 

"approved", "directed", "required", "rejected", and similar expressions, shall mean 
approved, directed, required, rejected and the like by the Superintendent.  "give notice", 
"submit", "furnish", and similar expressions, shall mean give notice, submit, furnish and 
the like to the Superintendent. 

GS1.11 INTERPRETATION OF DRAWINGS 

Check dimensions on site and verify dimensions of existing work before proceeding 
with the work under the Contract. 

The layout of any plant and equipment as shown on the Drawings is diagrammatic only.  
Obtain measurements and other information necessary to carry out the work specified. 

GS1.12 INTERPRETATION OF CONTRACT DOCUMENTS 

Should there be any ambiguity, discrepancy or inconsistency in the documents forming 
part of this Contract, the following order of precedence shall apply: 

1. The Letter of Acceptance 

2. Tender Correspondence 

3. The Drawings 

4. The Special Conditions of Contract, if any 

5. The Particular Specifications 

6. The General Specification  

7. The General Conditions of Contract Annexure – Part B 

8. The General Conditions of Contract Annexure – Part A 

9. The General Conditions of Contract – AS 2124 : 1992 

In the event that the aforesaid order of precedence of contract documents cannot be 
reasonably applied, the Superintendent will determine which document shall have 
precedence in the matter. 

GS1.13 PROVISIONAL ALLOWANCES, AMOUNTS AND SUMS 

The Contract Sum shall be deemed to include such provisional allowances, amounts 
and sums as are Particularly Specified.  Work stated as Provisional shall only be 
undertaken or otherwise upon the written direction of the Superintendent, and the 
Contract Sum shall be varied on the basis of the Superintendent's direction. 

GS1.14 CONTINGENCY AMOUNT 

If the Contract includes a contingency amount, this amount shall be as Particularly 
Specified. 

Materials supplied or work performed as contingencies shall only be undertaken upon 
the written direction of the Superintendent.  The contingency amount Particularly 
Specified shall be initially deducted from the Contract Sum, and the Contract Sum shall 
be varied on the basis of the Superintendent's written directions as provided for in the 
Conditions of Contract 

GS1.15 WATER FOR THE WORKS 

Unless otherwise Particularly Specified or provided for herein the Contractor shall 
arrange and pay for connections and extensions of water services to the Site and for all 
charges in connection with water supply as required by him for execution of the Works. 
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The Contractor shall not draw water from the local Water Authority's hydrants during 
the course of Construction or Defects Liability Period without first having obtained the 
appropriate license from the relevant Authority. 

Where the Principal operates the Water Authority, unless Particularly Specified 
otherwise the Principal will supply water for construction purposes.  Such supply shall 
be provided at existing water mains, at such pressures and discharges as may be 
available, and at such specific points of supply as may be approved by the Principal.  
Such supply shall be free of charge to the Contractor provided the Principal is satisfied 
that there is no waste of water.  Should the Principal consider that waste of water is 
occurring however he may curtail or limit supply and / or may require the Contractor to 
pay for excess consumption at the current relevant charges. 

The Principal shall not be held responsible for any delay or expense incurred by the 
Contractor or for any other matters arising out of cessation or limitation or failure of 
water supply. 

The Contractor shall be responsible for any damage to the water supply system 
resulting from its use in connection with the Contract and shall be responsible for the 
consequences of escape of water. 

GS1.16 CONTRACTOR’S SITE OFFICE AMENITIES AND FACILITIES 

Unless otherwise expressly approved, the Contractor shall provide, erect and maintain 
an office for his site representative, sheds and stores for his own use, sheds for 
workmen and make arrangements for properly constructed toilets and washing facilities 
for the use of all personnel.  Before erecting any sheds or other buildings the Contractor 
shall agree to their location with the Superintendent and obtain approval from all public 
utility authorities for construction and to connect the necessary services. 

The Contractor shall install and maintain adequate portable fire fighting equipment to all 
temporary facilities.  Personnel shall be instructed in the emergency use of this fire 
fighting equipment. 

The Contractor shall provide equipment and maintain an adequate first aid treatment 
centre for this project.  This shall be centrally located at the site of the works.  The 
Contractor shall have an experienced first aid person available at all times when work is 
in progress. 

The Contractor shall maintain the site office amenities and facilities and shall remove 
them on completion. 

GS1.17 CONSTRUCTION SAFETY 

The Contractor shall at all times conduct his work to comply in full with any and all 
provisions of the Workplace Health and Safety Act 2011. 

For the purpose of this Clause the words "Owner," "Principal Contractor," "Serious 
bodily injury," and "Prescribed Fee" have the meanings ascribed to them under the Act. 

The Contractor shall be the "Principal Contractor" under the Act and shall perform all 
the duties of the "Principal Contractor" prescribed by the Act including but not limited to: 
giving notice to QLeave, the portable long service authority, prior to commencing 
notifiable work. 

Within seven days of acceptance of tender, the Contractor shall certify to the 
Superintendent that the appropriate notice has been issued to the portable long service 
authority.  A copy of the notice shall be included with the certificate. 

The Contractor shall indemnify and keep indemnified the Principal and the "Owner" 
against all liabilities which may be imposed under the Act or which may arise out of 
enforcement of any section of the Act. 
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The Contractor shall notify the Superintendent of the occurrence of, and shall furnish to 
the Superintendent a written report of, the following, such notice to be given as soon as 
possible but not later than twelve hours after such occurrence: 

• accidents involving death or personal injury; 

• accidents involving loss of time; 

• incidents with accident potential such as equipment failure, slides, cave-ins, and 
the like. 

The requirements of the following documents shall be strictly observed for all works 
undertaken as part of the Contract: 

• Queensland Workplace Health and Safety Regulations (current edition). 

• Workplace Health and Safety Act 2011 (Queensland). 

• AS 1470 Health and Safety at Work - Principles and Practices. 

GS1.18 PROVISION FOR TRAFFIC 

The Contractor shall employ all necessary measures to avoid interruption of all 
vehicular and pedestrian traffic arising from the execution of work under the Contract or 
should such interruption be avoidable to minimise interruption and to regulate and 
control such traffic to the satisfaction of the Superintendent.  The Contractor shall liaise 
with Main Roads Department and other highway and road authorities and the Police in 
this regard and shall comply with all requirements of such authorities. 

The Contractor shall take all due precautions to prevent accidents including the 
provisions of all necessary warning signs, flagmen etc. in accordance with AS 1742 : 
Manual of Uniform Traffic Control Devices, Parts 1 and 2. 

Should the Contractor refuse or neglect to carry out his obligations or to comply with the 
directions of the Superintendent with regard to traffic the Principal may after 24 hours 
notice has been given to the Contractor or in case of emergency without notice, 
perform the necessary works.  All costs thereby incurred shall be borne by the 
Contractor. 

GS1.19 NUISANCE 

The Contractor shall take adequate measures to restrict to the satisfaction of the 
Principal and the Superintendent nuisance caused by smoke, dust, debris, noise, 
obstruction, vibration, trespass, workmen, stormwater, siltation or any other cause. 

The Works shall be performed or carried out in such a manner as will avoid the risk of 
threat of injunctions to cease or restrict the execution of the Works. 

Where material is to be carried to or from the site, loads are to be covered to prevent 
dust or spillage.  Where material is spilled or carried onto existing roads and 
carriageways, it shall be removed forthwith so as to restrict dust nuisance and ensure 
traffic safety.  Adequate safety precautions shall be maintained where work is taking 
place on existing roads and any damage deemed by the Superintendent to be 
attributable to the progress of the work or vehicles travelling to or from the site shall be 
remedied by the Contractor. 

The Contractor shall at all times comply with the requirements of the “Noise Abatement 
Act”.  No work involving the use of machinery of any description may be undertaken at 
the site on a Sunday unless the express approval of Local Authority, the Principal and 
the Superintendent are obtained. 
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GS1.20 EXISTING SERVICES 

The Contractor shall identify and shall establish the positions of all existing services 
(including public utilities, other services and watercourses) on the Site or which may be 
affected by the Works.  Where such services are concealed he shall mark and keep 
marked their positions to the approval of the Superintendent.  The Contractor shall 
liaise with the relevant Authority in this regard. 

The Contractor shall in addition to his responsibilities under Clause 15 of the Conditions 
of Contract employ all necessary measures to protect services against obstruction or 
damage resulting from the execution of work under the Contract, and shall at his own 
expense cause to be made good any such obstruction or damage as may occur to the 
satisfaction of the Superintendent and the relevant Authority. 

The Contractor shall deal with existing services encountered, obstructed, or damaged 
in the course of performing the work under the Contract as required by the Contract. 

Before commencing any work near to or which may affect any service the Contractor 
shall give notice to the relevant Authority.  He shall not commence the work until he has 
received permission of the Authority.  He shall perform the work in accordance with any 
conditions of the permit. 

Should it become necessary for the proper execution of the work under the Contract 
temporarily to disconnect or obstruct any existing service the Contractor shall obtain 
permission of the Superintendent and of the relevant Authority and shall carry out the 
necessary work at his expense in a manner and at times approved by the 
Superintendent and such Authority.  In the case of temporary work the Contractor shall 
subsequently reinstate the service to the satisfaction of the Superintendent and such 
Authority.  In the event of the Superintendent or relevant Authority electing to arrange 
for the work relating to the existing services to be done other than by the Contractor the 
Contractor shall pay any costs so incurred.  Should the Contractor fail to pay any such 
cost within a period considered reasonable by the Superintendent the Principal may at 
his discretion settle the account and deduct the amount so paid from moneys due or 
which may become due to the Contractor.  However, the cost of dealing as specified 
with any existing service not visible or the presence or location of which could not be 
ascertained by an experienced and competent Contractor from the appropriate 
Authority or from the Contract will be allowed as a variation to the work under the 
Contract provided that the Contractor has taken all reasonable precautions to 
determine the locations of existing services and safeguard them before commencing 
operations in the area of such services. 

Before commencing any excavations near to existing services the Contractor shall 
expose such services by hand excavation prior to use of mechanical excavation 
equipment.  The locations of various services shown on the Drawings are based on 
information provided by the relevant Authorities, or survey of exposed markers, and in 
some cases on results of trial excavations where such was necessary for the design of 
the Works. 

Information on the locations of services shown on the Drawings is tentative only, with 
respect to services shown and presence of other services.   

No individual services to premises are shown.  Neither the Principal nor the 
Superintendent nor any agent thereof warrant or will be held responsible for the 
correctness of any information thus provided or which be not provided. 

Should it be necessary for an existing service to be abandoned the Contractor shall 
remove the service to the extent required by the Contract, shall cut and seal or 
disconnect, and make safe. 
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GS1.21 SETTING OUT THE WORKS 

The information which shall be supplied to the Contractor pursuant to Clause 28 Sub-
Clause 28.1 of the Conditions of Contract shall be as specified in the Particular 
Specification. 

This setting out work shall be done by the Principal's Surveyor at no charge to the 
Contractor. 

The setting out provided by the Principal's Surveyor will be performed only within 7 
days of receipt by the Superintendent of the Contractor's notice to the Superintendent 
of his intention to commence work under the Contract on the site. 

The Contractor shall be deemed to have satisfied himself of the accuracy of all setting 
out information provided by the Principal's Surveyor and shall be deemed to be wholly 
responsible for the correct setting out of the Works. 

The manner in which the Contractor shall set out the Works pursuant to Clause 28 
Sub-Clause 28.1 of the Conditions of Contract shall be to the approval of the 
Superintendent. 

If required by the Particular Specification to do so the Contractor shall employ a 
Licensed Surveyor to set out certain specified works and shall provide to the 
Superintendent prior to Practical Completion the certificate of the Licensed Surveyor 
that those works have been set out and constructed in the locations required by the 
Contract. 

GS1.22 CONDITIONS AND NOTICE OF ENTRY TO LANDS 

Before entering any land the Contractor shall first obtain the written authority of the 
Principal to do so.  After he has received such authority the Contractor shall give 7 days 
clear notice of entry in writing to the owner and the occupier or other body controlling 
the land. 

The notice of entry to each parcel of land shall be in a form approved by the 
Superintendent.  It shall include: 

(a) The address and / or description of the parcel of land, 

(b) details of the work to be performed on the land, 

(c) the approximate duration of the work on the land, 

(d) a statement that a notice of clearance will be required from the owner, occupier 
or other body controlling the land on completion of work on the land. 

A copy of each notice of entry shall be provided to the Superintendent within 24 hours 
of its issue. 

The Contractor shall obtain the written approval of the relevant Authority before 
entering into any road, railway, tramway or other reserve or easement. 

The Contractor shall be responsible for all damage to existing improvements and shall 
restore such improvements to a condition not less than that which obtained before the 
work commenced. 

GS1.23 PROGRAM 

The Contractor shall provide a program in accordance with the following. 

Particular requirements for the program for the Works which are not included in the 
General Specification shall be as Particularly Specified. 

The format for the program shall be bar chart, linked bar chart or critical path network 
analysis program at the Contractor’s discretion, provided that the minimum standard of 
program format Particularly Specified or required by the Superintendent is employed. 
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BAR CHART:  Within 7 calendar days after notification of acceptance of the tender, 
submit to the Superintendent two hard copies and one electronic copy of a detailed bar 
chart showing intended progress against a suitable time scale, with provision made for 
entering actual progress.  If the Superintendent considers that this bar chart is not 
sufficient for his purposes or otherwise not satisfactory, he may require the Contractor 
to provide an amended bar chart within 7 days of being requested to do so. 

Revisions:  If at any time during the carrying out of the work the progress for any item of 
work shown on the bar chart is less than that forecast by the bar chart or the 
Superintendent considers that the bar chart does not show a satisfactory program of 
work, he may request the Contractor to provide within a stated period, a bar chart 
showing a revised work plan. 

Payment:  The Principal may refuse payment upon any certificate until such bar charts 
have been provided. 

LINKED BAR CHART:  Within 7 calendar days after notification of acceptance of the 
tender, submit to the Superintendent five copies of a detailed linked bar chart having 
dependency lines showing the intended progress and relationship of one activity upon 
each subsequent activity set against time scale.  The beginning and end of each 
activity shall be linked with a dependency line and critical path identified.  Provision 
shall be made for entering actual progress.  If the Superintendent considers that this 
bar chart is not sufficient for his purposes or otherwise not satisfactory, he may require 
the Contractor to provide an amended bar chart within 7 days of being requested to do 
so. 

Revisions:  If at any time during the carrying out of the work the progress for any item of 
work shown on the bar chart is less than that forecast by the bar chart or the 
Superintendent considers that the bar chart does not show a satisfactory program of 
work, he may request the Contractor to provide within a state period, a bar chart 
showing a revised work plan. 

Payment:  The Principal may refuse payment upon any certificate until such bar charts 
have been provided. 

UPDATING CONSTRUCTION PROGRAM:  Requirement:  The updating of the 
Construction Program shall meet the following requirements: 

• Three copies of the updated construction program shall be submitted to the 
Superintendent – two (2) hard copies (colour) and one (1) electronic copy on a 
CD, or other method approved by the Superintendent. 

• all copies of the Construction Program and Time Analysis shall be updated as 
requested in writing by the Superintendent.  Such updates shall be delivered to 
the Superintendent within seven working days of the request.  The number and 
cost of updates actually provided will be adjusted against the provisional items 
above. 

• for the purpose of this Contract: 

“STATUS” is defined as .... “accurately recording the status of the work based 
on the percentage of activities complete on the applicable program”. 

“UPDATING” is defined as .... “correcting activity sequences and adding or 
deleting activities, where necessary, to produce a network and analysis clearly 
indicative of the current job status and the intended progress”. 

• the status of the works is to be reviewed at one month periods in conjunction 
with such representatives as may be nominated by the Superintendent. 

• notwithstanding such reviews, prepare a monthly status report for submission 
and review by the Superintendent at the project team meeting.  The status 
report shall contain description of critical activities, current status, non-critical 
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activities which durations have varied, contract completion date, program 
completion date, report on milestones to be achieved over the ensuing month 
and items critical to maintain the program original status. 

• no changes of activity duration during the course of the works shall be made 
without agreement of the Superintendent. 

• outstanding claims for extension of time shall not negate the Contractor’s 
obligation to provide an updated program. 

• in the event that the Contractor does not comply with the provisions relating to 
updated program, the Principal may arrange to have the default rectified by 
other persons at the Contractor’s expense. 

EXTENSIONS OF TIME:  All extensions of time granted to the Contractor shall be 
incorporated in the construction program by adjustment of the program relative to 
current job situation at the update immediately following the granting of the extension. 

Support Data:  Applications for Extensions of Time under Clause 35 of the General 
Conditions of Contract shall be supported by data based on the updated construction 
program together with a time analysis indicating how critical activities were or will be 
affected and the effect on the Project Completion Date. 

Assessment:  Extensions of Time will be assessed on a normal 6 day working week (ie. 
Monday to Saturday). 

Format:  The format for submission of claims for Principal caused delays for Extension 
of Time is as follows: 

 

STATEMENT OF FACTS AND SUPPORTING DATA REQUIRED FOR 
SUBMISSION OF CLAIMS FOR PRINCIPAL CAUSED DELAYS FOR 

EXTENSIONS OF TIME 

ITEM DESCRIPTION 

A. Claim Identification of the Claim: description 

B. Costs Cost of Claim: 

• Whether costs are to be claimed. 

• Amount of costs claimed. 

C. Contractual Basis for Claim The contractual reason on which the claim is 
based (with references). 

D. Cause Cause of Claim: 

ie. late supply information; variation etc. 

E. Duration Time claimed. 

Identification of time on the program calendar. 

F. Program Effects Effects on: 

• Critical activities. 

• The critical path. 

• Non-critical items of work. 

• Other 

G. Graphic Presentation (to 
demonstrate the difference 
between the planned work and 
the actual work). 

Network Diagrams detailing: 

• The original programmed activities with 
allowances for approved extensions of 
time. 
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• The as-constructed details which will 
support the claim. 

H. Documentation Copies of all information relating to the claim, 
eg. 

• Correspondence 

• Variations 

• Site Instructions 

• Requests for Information 

• Transmittals 

• Drawings (where possible) 

• Any other information, i.e. background 
information that is relevant to the claim, 
(eg. relevant minutes from site meetings, 
etc.) 

I. Mitigation Identify what action has been taken, or is 
possible, to mitigate the delay, or costs of the 
delay. 

 

In the absence of an agreed planning program the Superintendent is not bound to base 
decisions on the Contractor’s program and will make decisions in a reasonable manner 
based on information available at the time. 

The Contractor shall mount and display on the Contractor’s site office the bar chart or 
network diagram based on the construction program and shall keep it up to date. 

GS1.24 MATERIALS PROVIDED BY THE CONTRACTOR 

The Contractor shall provide all materials and things temporary and permanent for 
performance of the Contract other than those specified as to be provided by the 
Principal. 

Any special provisions of the Conditions of Contract regarding supply of cement for the 
Contract shall apply.  Inspection and testing before delivery to the Site of manufactured 
materials and goods to be supplied by the Contractor shall be the responsibility of the 
Contractor. 

All articles to be manufactured and supplied by the Contractor under this Contract shall 
be inspected and tested by the Department of Local Government, Queensland, or by 
other Testing Authorities approved by the Principal and the Department of Local 
Government, Queensland. 

The Contractor shall at his own expense supply all labour and equipment and render all 
assistance required to enable the Testing Authority to perform all inspections and tests 
which that Authority deems necessary for the purpose of this Contract. 

The Contractor shall so arrange that the Testing Authority may at all times during 
normal working hours inspect any work in progress. 

Before dispatch or delivery of any article or batch of articles the Contractor shall give 
notification to the Testing Authority of readiness for inspection and / or testing.  No 
articles shall be dispatched or delivered until they have been inspected and / or tested 
as deemed necessary by the Authority. 

All articles inspected and / or tested and deemed satisfactory by the Testing Authority 
shall be branded with the stamp of the Testing Authority. 

Any article rejected by the Testing Authority shall be unmistakably marked as such and 
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shall not be supplied under this Contract. 

When by prior arrangement articles have not been inspected by the Testing Authority or 
tests have been performed in the absence of the Testing Authority the Contractor shall, 
on request, provide to the Superintendent Certificates signed by an approved testing 
agency giving the results of required by the Contract and certifying that the articles 
have been manufactured in accordance with the provisions of the Contract. 

Payment of fees for inspection and testing shall be made by the Contractor or his agent 
direct to the Testing Authority.  In the case of a Schedule of Rates Contract no separate 
payment shall be made to the Contractor for charges for testing manufactured articles 
as provided in this Clause, which are deemed to be included in the appropriate rates in 
the Schedule of Quantities and Rates. 

The Principal reserves the right to further inspect and / or test, at his own expense, the 
whole or any portion of the works after delivery to the Site.  If due to damage prior to or 
during delivery, offloading and stacking, or due to any modification or alteration 
subsequent to any previous inspection or test, an article fails to withstand the onsite 
inspection and / or test, it will be rejected by the Superintendent and the Contractor 
shall replace it by another which shall fulfil all requirements of the Specification at no 
additional charge to the Principal. 

GS1.25 MATERIALS PROVIDED BY THE PRINCIPAL 

Not applicable. 

GS1.26 WORKS TO BE TO APPROVAL OF THE SUPERINTENDENT 

The Work under the Contract and the methods and manner in which it is to be 
executed shall be subject to the approval of the Superintendent. 

To this end the Contractor shall, before commencing work and at such other times as 
are required by the Superintendent, submit to the Superintendent for his approval a 
statement of the methods by which he proposes to carry out the works including 
descriptions of the constructional plant and temporary works proposed to be employed.  
Unless otherwise approved by the Superintendent such statements shall be in writing. 

GS1.27 SUPERINTENDENT'S INSPECTIONS 

The Contractor shall give reasonable and adequate notice to the Superintendent when 
items of work are ready for inspection and shall ensure the readiness for inspection of 
all such works.  Items of work for which such notice shall be required shall be as 
directed by the Superintendent. 

The Contractor shall provide sufficient and safe facilities including access, equipment, 
materials and labour to enable the Superintendent and his staff conveniently to carry 
out such inspections as they may deem necessary. 

In the event that scaffolding or other means of access is to be removed or work is to be 
covered the Contractor shall advise the Superintendent in reasonably sufficient time to 
enable inspections to be carried out prior to such removal or covering. 

No inspections will be performed on weekends or public holidays unless by special 
arrangement and the Contractor shall pay the cost of inspections made by special 
arrangements.  The Contractor shall also be responsible for payment of all charges and 
costs of the Superintendent in and associated with extra inspections and other work 
which are necessary due to defective work and failure of tests. 

GS1.28 NOTICE OF WORKS 

The Contractor shall give to the Superintendent at least 48 hours notice of his intention 
to perform any works for which such provision is Particularly Specified and shall 
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perform those works only in the presence of the Superintendent or his representative 
unless the prior approval of the Superintendent has been granted for them to be 
performed in his absence. 

GS1.29 COVERING UP OF WORK 

Parts of the work under the Contract which under Clause 31.2 of the Conditions of 
Contract shall not be covered up or made inaccessible without the Superintendent's 
prior approval shall include those parts Particularly Specified. 

GS1.30 INSPECTIONS BY SUPERINTENDENT DURING DEFECTS LIABILITY PERIOD 

The Superintendent will give the Contractor due notice of his intentions to carry out any 
inspections during the Defects Liability Period and the Contractor shall thereupon 
arrange for a responsible representative to be present on the Site at the times and 
dates specified by the Superintendent. Such representative shall render all necessary 
assistance to the Superintendent and shall take note of all matters and things to which 
his attention is directed. 

GS1.31 PROJECT MEETINGS 

The Contractor's Representative and such other of the Contractor's personnel 
(including representatives of subcontractors) as are required by the Superintendent to 
do so shall attend project meetings as required by the Superintendent. 

The Superintendent may require project meetings to be held on Site or at his office. 

Unless otherwise directed by the Superintendent, the Superintendent shall keep 
minutes of project meetings and shall issue one copy thereof to the Contractor within 5 
working days after each meeting. 

At the first site meeting the Contractor shall submit to the Superintendent the names 
and telephone numbers of all responsible persons who may be contacted after hours 
during the course of the Contract. 

GS1.32 CONTRACTOR'S RESPONSIBILITY FOR DESIGN OF THE WORKS 

The Contractor shall design those parts of the Works as are Particularly Specified in all 
respects to the approval of the Superintendent and shall be responsible for the design 
and performance of those parts of the Works. 

GS1.33 TESTING OF MATERIALS AND WORKMANSHIP 

Inspection and testing before delivery to the designated delivery point of materials and 
other goods to be supplied by the Principal shall not be the responsibility of the 
Contractor.  The Contractor shall be responsible for inspection of materials and other 
goods supplied by the Principal after delivery to the designated delivery point as 
specified elsewhere. 

Inspection and testing as specified elsewhere before delivery to the Site or the 
designated delivery point of materials and other goods to be supplied by the Contractor 
shall be the responsibility of the Contractor in accordance with MATERIALS 
PROVIDED BY THE CONTRACTOR. 

Pressure testing of pipework, testing of plant and other works required to contain or 
prevent the passage of water or the like for watertightness and performance testing of 
plant and equipment as specified shall be performed by the Contractor unless 
Particularly Specified otherwise. 

Unless Particularly Specified otherwise all other tests of materials and workmanship 
(i.e. those not referred to previously in this Clause) shall be performed by an 
independent testing agency approved by the Superintendent. The results of tests shall 
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be provided to the Superintendent in duplicate by the testing agency, with copy to the 
Contractor. 

The tests to be performed shall be as specified elsewhere in the General Specification 
or in the Particular Specification. 

The Contractor shall make all necessary arrangements for testing with the testing 
agency approved by the Superintendent. 

Testing will be carried out at times mutually agreed between the Contractor and the 
Superintendent and a minimum of 24 hours notice shall be provided by the Contractor 
of when materials and workmanship will be ready for testing to enable tests to be 
completed and correlated. The Contractor shall make due allowance for the time taken 
for tests eg. soaked CBR tests.  Samples shall be obtained from and insitu tests shall 
be performed at locations chosen by the Superintendent or chosen by the testing 
agency and approved by the Superintendent. 

The Contract Price shall be deemed to allow for provision of all samples required for 
testing purposes, and for any inconvenience caused to the Contractor by such testing. 

Except as hereinafter provided to the contrary or otherwise Particularly Specified, the 
cost of tests performed by the appointed testing agency shall be borne by the 
Contractor. 

GS1.34 FAILURE OF CONTRACTOR TO PERFORM OBLIGATIONS IN TESTING 

Should the Contractor fail to perform any of his obligations for inspection and / or 
testing, the Principal may arrange for any such obligations to be performed by others, 
at a place deemed appropriate by the Superintendent.  Costs incurred by the Principal 
in so doing shall be deducted from payments otherwise to be made to the Contractor. 

GS1.35 AS CONSTRUCTED DRAWINGS 

The Contractor shall employ a Licensed Surveyor to prepare "as constructed" drawings 
of all works constructed under the Contract for which as constructed drawings are 
Particularly Specified to be required. 

Unless otherwise required by the Contract as constructed drawings of the following 
elements of the works shall be prepared: 

• stormwater drainage 

• sewerage 

• water reticulation 

• earthworks 

• roadworks 

• Telstra services 

• electricity Services 

• bridge piling 

• concrete works (including bridge decks, kerbs, etc) 

• bridge metalwork 

As constructed drawings and certification shall comply fully with the requirements of the 
relevant Local Authority. 

Unless otherwise required by the Contract as constructed drawings shall be presented 
in approved digital format and as hard copy on a transparent medium and with 2 No. 
prints thereof at scales approved by the Superintendent. 
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"As constructed" drawings shall be clearly noted and dimensioned and shall include 
such information as is particularly specified to be required. 

Unless otherwise required by the relevant Local Authority the information shown on as 
constructed drawings shall include: 

(a) the alignments and grades of all sewers, pipelines and reticulation and the 
locations of all appurtenances relative to two property boundaries or other 
permanent physical features if no boundaries are convenient; 

(b) the individual materials, sizes, types, classes stiffnesses, qualities etc. of all 
pipes and fittings and joint types; 

(c) in the case of water reticulation, water mains and sewage pressure mains, 
invert levels and changes of grade and depths of cover at significant locations; 

(d) in the case of sewers, pipe invert levels at manholes, manhole cover levels, 
locations of manholes with respect to two property boundaries and distances 
between manholes; 

(e) in the case of sewers, house connection branch types, depths, invert levels and 
locations with respect to two property boundaries and as chainage along sewer 
from downstream manhole; 

(f) in the case of stormwater drainage, invert levels at all inlets, manholes and 
outlets; 

(g) in the case of open channels, invert levels at all changes of grade; 

(h) in the case of water reticulation, the locations of all hydrants, valves, bends, 
tees, and other fixtures and road crossings; 

(i) in the cases of trunk water mains and sewage pressure mains, invert levels, 
gradients of pipes and depths of cover; 

(j) in the cases of trunk water mains and sewage pressure mains, the locations of 
all valves, bends, tees and other appurtenances and fittings; 

(k) In the case of concrete works the extent and levels of foundations, abutments, 
bridge beams, kerb units, relieving slabs and footpaths. 

(l) In the case of bridge metalwork the extent, alignment and level of installed rails, 
balastrades and the like. 

(m) in the cases of earthworks, final surface levels at all points at which design 
levels are provided on the Drawings; 

(n) in the cases of roadworks, such information as is required to confirm that the 
roadworks comply with the design intent. 

As constructed drawings shall be supplied to the Superintendent within 3 weeks of 
Practical Completion. 

As constructed drawings of Telstra service conduits shall be provided to the 
Superintendent for onward transmission to Telstra at least ten days before the 
proposed inspection of the works by the relevant Local Authority and at least 10 days 
before commencement of installation of services by Telstra. 

The Licensed Surveyor who prepares the as constructed plans shall certify their 
accuracy.  The certification shall include the statement to as constructed survey 
location of the relevant construction element presented in the data, relative to all 
appropriate survey datums (ie the exact location in space of each construction element 
/ entity). 
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GS1.36 SIGNBOARDS 

Within two weeks of the Date of Acceptance of Tender the Contractor shall, if required 
to do so by the Particular Specification, provide and erect in locations approved by the 
Superintendent project signboards in approved format.  The signboards shall be 
soundly constructed and supported.  The signboard information shall be written by a 
competent signwriter to the approval of the Superintendent.  The Contractor shall 
maintain the boards in good condition until instructed to remove them and make good 
all land or other things disturbed by its presence and removal. 

GS1.37 PERMANENT SERVICE MARKERS 

If the Works include the construction and/or relocation of underground services, the 
Contractor shall provide permanent service markers as Particularly Specified. 

GS1.38 RESTORATION AND CLEANING UP 

Prior to issue of a Certificate of Practical Completion the Contractor shall (except as 
provided for by the Conditions of Contract) remove from the Site and other areas 
affected by the performance of the Contract all surplus materials, waste materials, 
rubbish and the like and shall restore all improvements as specified and reinstate all 
surfaces necessarily or otherwise disturbed during the course of the Works. 

GS1.39 RESPONSIBILITIES AND DUTIES OF CONTRACTOR DURING DEFECTS 
LIABILITY PERIOD 

During the Defects Liability Period the Contractor shall in addition to his responsibilities 
specified in the Conditions of Contract be deemed responsible for those things which 
are in the Particular Specification or elsewhere specified to be the responsibilities and 
duties of the Contractor during the Defects Liability Period. 

GS1.40 FINAL INSPECTION 

The Contractor shall arrange for the Superintendent and all interested Authorities to 
inspect the whole of the Works not sooner than two weeks before the due date for 
completion of the Defects Liability Period.  All defects to be remedied and outstanding 
works required to be completed shall be itemised and the Superintendent shall direct 
the Contractor to remedy the defects and complete the work as provided for in the 
Conditions of Contract. 

GS1.41 WORKS PERFORMED BY THE PRINCIPAL 

Not applicable 

GS1.42 CHARGES FOR INSPECTIONS AND REINSPECTION BY LOCAL AUTHORITY 

The Contractor shall pay all charges levied by the Local Authority or other Authorities 
for inspection and reinspections of the Works. 

GS1.43 WORKING HOURS AND WORKING DAYS 

The working hours and working days which are deemed to be stated in the Contract 
shall be those working hours and working days stated by the Contractor in his Tender 
amended as required by the Superintendent prior to acceptance of the Tender. 

GS1.44 QUALITY ASSURANCE 

Unless otherwise Particularly Specified the Contractor shall propose, establish, 
document, implement, maintain and monitor a quality system in accordance with the 
requirements of AS 9001 as appropriate to the contract or as nominated in the 
Particular Specification. 
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The quality system shall cover all aspects of the Works, including design to the extent 
that design is the responsibility of the Contractor. 

The Quality System shall be subject to the approval of the Superintendent, which 
approval shall not relieve the Contractor of any obligation under the Contract. 

The Quality System shall be documented in: 

(a) A Quality Manual, 

(b) A Procedures Manual, 

(c) Such other documentation as is required 

Formats of quality system documentation shall be those of the Contractor, subject to 
the approval of the Superintendent, unless otherwise Particularly Specified. 

The Quality manual shall be prepared in accordance with the nominated Australian 
Standard.  The manual shall include: 

(a) A Policy Statement setting out the Contractor’s QA Policy. 

(b) System Application 

(c) Responsibilities and Organisations 

(d) Procedural Flow Chart and Procedure Index  

(e) Manual review 

The Contractor shall prepare, maintain and continuously update a Procedures Manual 
to include: 

(a) Documentation 

(b) Design / Design Certification Plan 

(c) Procurement (materials and equipment supply) 

(d) Inspection and test plans (including Acceptance Criteria and Test Frequencies) 

(e) Construction 

(f) Special Processes 

(g) Records 

(h) Non-conformance 

(i) Quality Audits 

The Procedures Manual shall be reviewed and updated continuously. 

During the period of the Contract the Contractor shall compile and submit to the 
Superintendent fortnightly Quality Assurance Statements.  The Quality Assurance 
Statements shall provide a continuous record of checking and verification procedures 
throughout all phases of the work and shall also include review and update of existing 
procedures and submission of revised procedures. 

Any item which does not conform to contractual requirements shall be the subject of a 
Non-conformance Report.  Non-conformance Reports shall be documented in an 
approved format and shall include identification of the non-conformance instructions 
regarding re-working, rectification, rejection or removal of the item. Non-conformance 
reports do not need to be immediately submitted to the Superintendent (as specified 
elsewhere in this Clause) in the case of such events as occasional failure to pass field 
tests when such failure is readily remedied by re-working and retest, eg in the case of 
compaction of earthworks or pavement materials. 

The Superintendent at his discretion may notify the Contractor of perceived non-
conformances, which instances shall be treated as non-conformance by the Contractor. 
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Within 28 days after the date of Practical Completion the Contractor shall compile and 
submit to the Superintendent two copies of a Final Quality Assurance Report.  This 
document shall contain all of the quality records for the Contract together with such 
analysis of such records as the Superintendent may deem necessary to demonstrate 
that the works have been designed and constructed in accordance with the Contract 
and the approved Quality System.  If at that time there are minor omissions and minor 
defects not yet remedied which when remedied will generate quality records, such 
additional quality records shall be issued as addenda to the Final Quality Assurance 
Report. 

Unless otherwise Particularly Specified, the Contractor shall submit to the 
Superintendent, or shall make available for review on request as nominated, quality 
system documentation in the numbers of copies and in accordance with the time-frame 
stated below: 

• Quality Manual: 1 No. copy to be submitted to the Superintendent within 7 days 
of acceptance of the Tender. 

• Design / Design Verification Plan (for components of the works the design of 
which are the responsibility of the Contractor): 2 No. copies to be submitted to 
the Superintendent within 14 days of acceptance of the Tender. 

• Quality Plan: 2 No. copies to be submitted to the Superintendent within 14 days 
of acceptance of the Tender. 

• Quality Procedures: 1 No. copy to be available for review on request. 

• Inspection and Test Plan: 2 No. copies to be submitted to the Superintendent 
no less than 14 days prior to use. 

• Technical Procedures: 1 No. copy to be available for review on request. 

• Quality Records: 1 No. copy to be available for review on request, and to be 
submitted as required for the Final Quality Assurance Report; 

• Quality Assurance Statements: 2 No. copies to be submitted to the 
Superintendent fortnightly. 

• Non-conformance reports: 2 No. copies to be submitted to the Superintendent 
immediately. 

• Final Quality Assurance Report:  2 No. copies to be submitted to the 
Superintendent within 28 days after the date of Practical Completion. 

• Addenda to the Final Quality Assurance Report: 2 No. copies to be submitted to 
the Superintendent within 7 days of completion of the outstanding item of work, 
and prior to issue of the Final Completion Certificate. 

It shall be a prerequisite to issue by the Superintendent of a payment certificate or a 
Certificate of Practical Completion that Quality Assurance Statements have been 
submitted to the Superintendent up to date. 

It shall be a prerequisite to issue by the Superintendent of a Final Completion 
Certificate that the Final Quality Assurance report and all addenda thereto deemed 
necessary by the Superintendent have been submitted to the Superintendent. 

Witness and Hold Points shall be as agreed during the course of the works and/or as 
Particularly Specified.  The Contractor shall give the Superintendent at least 5 working 
days notice of witness and hold points unless otherwise Particularly Specified or 
agreed. 

Neither the Principal nor the Superintendent has obligations in respect of hold and 
witness points other than those specified or required to ensure Building Act compliance. 
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Requirements for Traceability shall be as specified in the General Specification and in 
the Particular Specification. 

GS1.45 DUTY OF CONTRACTOR TO NOTIFY SUPERINTENDENT 

It shall be a duty of the Contractor to notify the Superintendent of any sign of actual or 
potential damage to the Works. 

Such sign may include, but not by way of limitation, unexpected behaviour of a 
structure, noticeable deflection or other movement of a structure, cracking of a 
structure, ingress of water, unexpected behaviour of earthworks, such as settlement, 
cracking, heaving or other movement, movement of pavement layers. 

GS1.46 CERTIFICATION BY THE SUPERINTENDENT OF WORKS UNDER THE 
CONTRACT 

Where the Superintendent is required by the Principal, the Local Authority or other 
authority to provide any certification of the works under the Contract, the Contractor 
shall perform to the satisfaction of the Superintendent whatever is required of it to 
enable the Superintendent to provide the required certification. 

Such responsibility of the Contractor shall include, but not by way of limitation, the 
following: 

(a) provision of safety requirements; 

(b) provision for traffic; 

(c) protection of public and adjacent property; 

(d) protection of public utilities; 

(e) evidence of accuracy of setting out and accuracy of compliance with setting out; 

(f) evidence of suitability of materials including fill and pavement materials; 

(g) evidence of suitability of plant; 

(h) evidence of suitability of formwork; 

(i) timely provision of test results; 

(j) provision of adequate notice to the Superintendent where aspects of the works 
are ready for inspection; 

(k) keeping the works open for inspection as required by the Superintendent; 

(l) evidence of suitability of pavement surfacing, including evidence of pavement 
preparation, primer, aggregate and binder, rates of application, road and primer 
temperatures, rates of application of materials, timely application of rolling etc; 

(m) evidence of proper jointing of pipework; 

(n) provision of adequate notice to the Local Authority and other authorities when 
supervision or inspection of works is to be undertaken by such authority; 

(o) immediate notification of the Superintendent on becoming aware of a test result 
or results suggesting possible non-compliance with the requirements of the 
Contract; 

(p) as constructed drawings as specified; 

(q) photographic records as specified; and 

(r) such other requirements as are particularly Specified on are made known from 
time to time by the Superintendent. 

When the Contractor is required to provide test results or other evidence of compliance 



Port Pacific Estate Stages 3 & 4 

Prepared for Port Pacific Estates Pty Ltd Cardno Pty Ltd November 2012 
   Page 30 of 158 

or non-compliance of aspects of work with the requirements of the Contract, such 
documentation shall be delivered to the Superintendent before the next related stage of 
the works is commenced. 

GS1.47 PHOTOGRAPHIC RECORD OF THE WORKS 

Unless otherwise Particularly Specified the Contractor shall compile a photographic 
record of the works under the Contract as they proceed. 

The photographic record shall include photographs of the following: 

(a) areas to be filled, before commencement of preparation for placement of fill, 
and after preparation for but before commencement of placement of fill; 

(b) areas where removal of unsuitable material is necessary, prior to removal of 
unsuitable material, following removal of unsuitable material but before 
commencement of placement of fill, and upon completion of placement of fill; 

(c) earthworks at the intervals Particularly Specified on if no interval is Particularly 
Specified, daily; the photographs to show only those parts of earthworks worked 
since the previous record; 

(d) road subgrade after preparation to receive subbase but before commencement 
of placement of subbase; 

(e) trenches for sewers, stormwater drain pipes and culverts, water reticulation, 
Telstra conduits and electricity conduits: 

o following excavation and trimming but prior to commencement of 
placement of pipe bedding; 

o following placement of bedding but before commencement of laying 
pipes; 

o following laying pipes and provision of haunch but prior to provision of 
surround; photographs of stormwater pipes to show proper application 
of joint and lifting hole taping or other sealing, photographs of water 
reticulation to show thrust blocks; 

o following provision of surround but prior to commencement of 
placement of backfill; 

o in the case of trenches across pavements, on completion of backfill but 
prior to placement of pavement layers; 

o in the case of Telstra and electricity conduits, to show marker tapes and 
the like. 

All pipe runs shall be covered by the photographic record. The record shall 
clearly identify the part of the pipe run covered by each photograph. 

(f) prepared formations prior to placement of concrete or sand or concrete blinding 
layers; 

(g) pits, manholes and pump station wells prior to placement of backfill, showing 
proper application of joint and lifting hole taping or other sealing, and where 
bases are required to extend beyond the shaft of the pit manhole or well, the 
base extension; 

(h) formwork and reinforcement immediately prior to each concrete pour; 

(i) surfaces of pavement layers prior to placement of the subsequent layer; 

(j) temporary safety devices and signage, at intervals approved by the 
Superintendent; 

(k) such other aspects of the works as are Particular Specified or may be required 
from time to time by the Superintendent. 
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The photographic record shall be complete in its coverage of those works to be 
concealed subsequently. 

Two copies of the photographic record shall be provided to the Superintendent. 

Photographs shall be mounted on A4 paper suitable for compilation in a lever arch file.  
Each photograph shall be accompanied by text identifying the date of the photograph 
and the location of the works shown, and shall include identification plans if necessary. 

The Contractor shall provide the mounted photographs to the Superintendent as work 
proceeds, in a timely manner satisfactory to the Superintendent. 

GS1.48 OCCUPIED PREMISES 

OCCUPANCY BY PRINCIPAL:  The Principal or persons authorised by the Principal 
will continue in possession and occupancy of the parts of the site and existing buildings 
shown on the Drawings, or Particularly Specified. 

The Contractor shall provide safe access to occupied premises for the Principal and 
such authorised persons as shall be notified to the Contractor. 

The Contractor shall arrange work in occupied or partially occupied premises to 
minimise nuisance to the occupants and ensure their safety. 

The Contractor shall protect the occupants against weather, dust, dirt, water or other 
nuisance by means of temporary screens or the like. 

GS1.49 ADJOINING PROPERTY 

JOINT INSPECTIONS:  The Contractor shall arrange a joint inspection with the 
Superintendent and the owners and occupants of adjoining properties prior to and on 
completion of the Works. 

RECORDS:  At the initial inspection, the Contractor shall make detailed records of 
conditions existing within the adjoining properties, especially structural defects and 
other damage or defacement; arrange for not less than two copies of each record, 
including drawings, written descriptions and photographs, to be endorsed by the 
owners and occupants, or their representative, as evidence of conditions existing 
before commencement of work; provide one endorsed copy of each record to the 
Superintendent; keep the other endorsed copy on site. 

NOTICE:  The Contractor shall give notice of intention to commence work to owners 
and / or occupants of adjoining property, and give them an outline description of the 
type and extent of the work. 

KNOWN ENCROACHMENTS:  The Contractor shall not demolish or damage adjoining 
property shown on the Drawings as encroachments on to the site. 

REVEALED ENCROACHMENTS:  Should the works reveal encroachments of 
adjoining property on to the site or encroachments of existing site structures on to 
adjoining property, and should such encroachments be not referred to in the Contract, 
the Contractor shall obtain instructions immediately such encroachments are revealed. 

GS1.50 EXISTING FLORA 

The Contractor shall protect from damage all trees and other plants which are shown or 
specified to be retained, or need not be removed or damaged for construction 
operations. 

GS1.51 SALVAGED ITEMS 

Unless otherwise Particularly Specified, and subject to the provisions of the General 
Conditions of Contract, materials, plant, equipment or other things salvaged from the 
Works shall become the property of the Contractor and shall be removed by him for the 
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site. 

GS1.52 TEMPORARY FENCE 

The Contractor shall enclose the work and plant area within the defined Contractor’s 
site area (shown on the Drawings or as defined by the Superintendent) with a 
temporary barricade, hoarding and / or gantry with adequate gates to satisfy 
requirements of the Workplace Health and Safety Act; shall maintain same, remove on 
completion and make good the grounds. 

GS1.53 JOINING TO EXISTING WORK 

The Contractor shall carry out the joining of new work to existing work, and any 
consequent cutting away, in a manner appropriate to the materials, and make good to 
existing work such that a neat and well executed junction is formed. 

GS1.54 TEMPORARY WORKS 

The Contractor shall provide, maintain, remove, and/or reinstate all and any temporary 
work required in connection with the work.  All such temporary work shall be properly 
designed and constructed for the load which it will be required to carry.  A description of 
the proposed temporary works together with designs prepared by a competent 
Professional Engineer shall be submitted to the Superintendent for approval prior to 
construction.  In no case shall such approval relieve the Contractor of responsibility for 
the adequacy and safety of the temporary work. 

No payment additional to the Contract Sum will be paid for the construction 
maintenance and removal of any temporary work in connection with the Contract. 

GS1.55 ENVIRONMENTAL MANAGEMENT PLAN (CONSTRUCTION) (EMP(C)) 

GS1.55.1 Preparation of EMP(C) 

The Contractor shall prepare an Environmental Management Plan (Construction) 
(EMP(C) to cover all site construction works required for the completion of the Contract. 

The following relevant Australian Standards and other documents shall be taken into 
account in the preparation of the EMP(C): 

• Environment Protection Act 1994 and its Environmental Protection Policies and 
Regulation; 

• Environmental Guidelines for Construction and Building Sites – Department of 
Environment (DOE); 

• Environmental Guidelines for Noise from Blasting (DOE); 

• Environmental Management Plan Process (DOE); 

• Water Act 2000 and its Policies and Regulation; 

• Fisheries Act 1994 and its Regulation; 

• Workplace Health and Safety Act 2011 and its Regulations and Codes; 

• Coastal Protection and Management Act 1995 and its Regulation; 

• Nature Conservation Act 1992; 

• AS 2436 : Guide to Noise Control on Construction, Maintenance and Demolition 
Sites; 

• Soil Erosion and Sediment Control – Engineering Guidelines for Queensland 
Construction Sites (Institution of Engineers, 1996); 
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• Guidelines for the Assessment of Contaminated Land (Chem. Unit 1991); 

• Sediment Control Guidelines (TIMP 1994); 

• Land Protection (Pest and Stock Route Management) Act 2002; 

• Queensland State Planning Policy 2/02: Planning and Managing Development 
Involving Acid Sulfate Soils; 

• Queensland Acid Sulfate Soil Technical Manual: Soil Management Guidelines. 

If final copies of these documents have not been issued, then the latest draft copy 
where available shall be used. 

The EMP(C) shall be a practical and achievable plan of management for the Contractor 
to implement and shall ensure that the environmental impact of the works is minimised.  
The plan shall be job and site specific. 

GS1.55.2 Licencing 

All relevant Australian Standards, legislation and other documents taken into account in 
the preparation of the EMP(C) shall be detailed in the EMP(C).  The EMP(C) shall 
identify environmental licencing requirements and the Contractor shall be responsible 
for obtaining licences pertaining to the construction activities they are undertaking. 

GS1.55.3 Content of EMP(C) 

The EMP(C) shall address in detail each of the following environmental impacts as they 
affect the works, however the EMP(C) shall not be limited in scope to the items listed 
below: 

• Licencing requirements; 

• Dust generated as a result of construction activities; 

• Stormwater quality; 

• Storage of fuel and other hazardous goods; 

• Fuelling and maintenance of vehicles and equipment; 

• Disposal of waste (Fuel, oil, chemical, human etc); 

• Erosion and sediment control; 

• Surface water flows; 

• Contaminated water; 

• Land contamination; 

• Cultural heritage; 

• Social disruption; 

• Noise; 

• Traffic control; 

• Flora and Fauna; 

• Acid Sulfate soils: 

• Laser beams; 

• Environmental incidents; 

• Environmental complaints; 
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• Environmental training; 

• Self auditing procedures; and  

• Audits. 

GS1.55.4 EMP(C) Approval 

The Contractor shall submit three (3) copies of the EMP(C) to the Superintendent for 
approval within fourteen (14) days of acceptance of the tender.  The Superintendent 
shall review the EMP(C) and advise the Contractor of its acceptability or otherwise. 

If alterations are required they shall be re-submitted as soon as possible and prior to 
work commencing on site. 

If the Contractor desires mobilisation on site and commencement of operations before 
full approval of the EMP (C), it shall designate a HOLD POINT in the submitted EMP 
(C) and gain approval up to that point from the Superintendent prior to commencing the 
works. 

Approval of the EMP(C) will not relieve the Contractor of its obligations and duties to 
comply with all relevant legislation. 

The EMP(C) shall remain in place and cover the entire contract period from its date of 
approval until the end of the defects liability period. 

GS1.55.5 Implementation of EMP(C) 

The Contractor shall provide the Superintendent a copy of the self audit report including 
environmental incidents and reports at each site construction meeting.  The 
Superintendent will independently audit the works from time to time referenced against 
the Contractor’s approved EMP(C). 

The Contractor shall comply with the approved EMP(C) throughout the course of the 
Contract. 

GS1.56 THIRD PARTY CLAIMS 

The Contractor shall be responsible for any damage to any public or private property 
that occurs as a result of their operations. 

The Contractor shall notify the Superintendent in writing, within one working day, of all 
claims made against the Contractor in respect of personal injury and damage to 
property.  The written notification shall include details of: 

• The date of location of the incident; 

• The type and amount of claim; 

• The alleged cause of claim; and 

• The date of settlement of the claim or the reason for rejection of the claim. 

Prompt settlement of all reasonable claims whether by the Contractor or by his insurer 
is a priority requirement of the Council’s commitment to the provision of excellent 
Customer Service. 
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GS2.00 MATERIALS 

GS2.01 SUBJECT OF SPECIFICATION: MATERIALS 

This section of the Specification applies to the general standards of materials to be 
supplied under the Contract. 

Materials for which standards are not specified herein shall be as Particularly Specified 
or as approved by the Superintendent. 

References to a Schedule of Quantities and Rates apply only to Supply Contracts of 
that nature. 

GS2.02 SUITABLE MATERIALS AND FINISHES 

All material and their finishes shall be suitable for their conditions of service. 

GS2.03 MATERIALS FOR PRESSURE PIPES AND FITTINGS: PARTICULAR 
REQUIREMENTS AND STANDARDS 

Particular requirements and standards for pressure pipes and fittings to be supplied 
under the Contract shall be as Particularly Specified, shown on the Drawings, or as 
itemised in the Schedule of Quantities and Rates. 

Such requirements and standards shall include, but not by way of limitation, the 
following:  

• nominal or effective diameters or sizes, 

• working pressures and test pressures, 

• classes or grades of pipes and fittings, lengths which are particularly required or 
which differ from standard lengths, 

• particular requirements or standards which differ from those of this General 
Specification or are not specified herein. 

Where special pipe lengths are not itemised in the documentation the Contractor shall 
assess the requirements for special pipe lengths and the Contract Sum shall be 
deemed to include the provision of such special pipes. 

The provisions of the Particular Specification and Drawings shall take precedence over 
those of the General Specification. 

GS2.04 TESTING AND INSPECTION OF MATERIALS 

The pipes, fittings and other materials supplied by the Contractor and produced by a 
Manufacturer who has an approved Quality Assurance programme in place shall be 
tested and inspected by the Manufacturer in accordance with the provisions of his 
Quality Assurance procedures prior to dispatch from the works.  The items successfully 
tested shall be stamped or certified as appropriate. 

Materials produced by a Manufacturer who does not have an approved Quality 
Assurance programme shall be tested and inspected by an approved independent 
Testing Authority prior to dispatch from the works.  The items successfully tested shall 
be stamped or certified as appropriate by the Testing Authority. 

Items not marked under the Manufacturer’s Quality Assurance programme or by 
Testing Authority will not be accepted.  

Testing and inspection fees shall be paid by the Contractor and included in the relevant 
unit rates. 
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GS2.05 PIPES AND FITTINGS FOR GRAVITY SEWERS 

Sewerage pipes and fittings shall be manufactured and tested in accordance with the 
following Australian Standards as applicable: 

• AS 1260: 2009  PVC-U Pipes and Fittings for Drain, Waste and Vent 
Application. 

• AS 1646: 2007  Elastomeric Seals for Waterworks Purposes. 

PVC pipes and fittings used for sewers shall be rubber ring jointed and shall not be 
jointed by solvent welding except as follows: 

(a) Where couplings have been solvent welded to pipes and fittings at the 
manufacturer’s works. 

(b) Where adaptor couplings and single couplings for jointing cut pipes require 
solvent welded joints on site. 

(c) Where joints between pipes and fittings are to be encased in concrete. 

PVC-U pipes and fittings used for house connection branches may be jointed by 
solvent welding. 

The sizes of sewerage pipes shall be as shown on the Drawings or itemised in the 
Schedule of Quantities and Rates. 

Lengths of pipes shall be limited to 2 metres where directed by the Superintendent in 
bad ground conditions. 

Where the Contract is for Supply and Delivery sewer pipes shall be supplied complete 
with all jointing materials.  The cost of jointing materials shall be included in the rate 
tendered in the Schedule of Quantities and Rates for the supply of sewerage pipes. 

GS2.06 DUCTILE IRON PRESSURE PIPE  

Ductile iron pressure pipe shall be manufactured and tested in accordance with 
AS/NZS 2280: 2012  Ductile Iron Pipes and Fittings. 

The class of pipe or working / test pressure shall be as Particularly Specified, shown on 
the Drawings or required by the Schedule of Quantities and Rates.  Unless otherwise 
particularly required by the Contract the Class of pipe shall be Class K9 except for  

DN 80 pipe and as provided for hereinafter for screw flanged spun iron pipe; or where 
pressure rated Series 2100 ductile iron pipe is required by the Contract. 

Ductile iron pressure rated Series 2100 pipe shall be Class PN20 or PN35 as required 
by the Contract. 

Ductile iron pressure pipe shall be Tyton jointed unless otherwise Particularly Specified 
or itemised in the Schedule of Quantities and Rates or shown on the Drawings. 

Flange jointed pipe, where required by the Contract, shall be screw flanged.  In the 
case of screw flanged spun iron pipe the class of pipe shall be K12 notwithstanding the 
requirements of the Particular Specification regarding working and / or test pressures. 

Flange types shall be as Particularly Specified, itemised in the Schedule of Quantities 
and Rates or shown on the Drawings.  Where no such particular information is 
provided, flanges shall be standard flanges conforming to Clause 3.2 and Appendix H 
of AS 2280 (Class 16, compatible with Table C of AS 2129). 

Tyton jointed ductile iron pressure pipe shall be provided complete with Tyton gaskets 
complying with AS 1646 : 2007  Elastomeric Seals for Waterworks Purposes of class 
appropriate to the conditions of service and with sufficient pipe jointing lubricant. 

Flange jointed ductile iron pressure pipe shall be provided complete with suitable bolts, 
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nuts, washers, flange thread sealant and flange gaskets appropriate to the conditions of 
service. 

Ductile iron pressure pipe shall be ordinary Portland cement mortar lined internally in 
accordance with AS 2280. 

Where in the case of ductile iron pipes for sewerage purposes calcium aluminate 
cement (CAC) lining is required by the Contract, CAC lining shall conform to the 
requirements of British and European Standard BS EN 598, Ductile iron pipes, fittings, 
accessories and their joints for sewerage applications – requirements and test 
methods.  Calcium aluminate cement lining shall not be used for pipes in contact with 
drinking water. 

Ductile iron pressure pipe shall be coated externally with approved bituminous paint 
complying with the requirements of AS 2280 unless other coating is Particularly 
Specified. 

Ductile iron pressure pipe laid underground shall be provided with loose polyethylene 
sleeving as specified unless Particularly Specified otherwise.  Where the Contract is for 
Supply and Delivery sufficient polyethylene sleeving for the whole length of pipe 
supplied, with approved laps, shall be provided. 

The cost of jointing materials, internal lining, external coating and polyethylene sleeving 
as specified shall be included in the rate tendered in the Schedule of Quantities and 
Rates for supply of pipes. 

GS2.07 MILD STEEL PRESSURE PIPE  

Not applicable 

GS2.08 PVC-U PRESSURE PIPES AND FITTINGS  

Unplasticised PVC (PVC-U) pressure pipes and fittings shall be manufactured and 
tested in accordance with AS/NZS 1477: 2006  PVC Pipes and Fittings for Pressure 
Applications. 

The type, size and class of pipe or working / test pressure shall be as required by the 
Contract.  The Class of PVC-U pipe used for sewage pressure mains shall be not less 
than Class 12.  The Class of PVC-U pipe used for water mains and reticulation shall be 
not less than Class PN16, or for a pressure boosted fire main shall be not less than 
Class PN18.  Unless otherwise Particularly Specified or approved PVC-U pipe used for 
water mains and reticulation of size 100 DN and greater shall be of ductile iron 
compatible external diameter. 

When PVC-U pressure pipes and fittings are to be provided in accordance with a 
Performance Specification the maximum allowable working pressure in the pipes and 
fittings shall be down rated in accordance with AS 1477.  Unless otherwise Particularly 
Specified the pipe material temperature for this purpose shall be taken as 30

o
C. 

PVC-U pipes and fitting joints shall be rubber ring joints or solvent weld joints as 
required by the Particular Specification, Drawings and/or conditions of service.  Unless 
otherwise particularly required by the Contract such joints shall be rubber ring joints.  
Type of joints shall be subject to the approval of the Superintendent. 

PVC-U pipes shall not be employed beneath concrete or cast into or through concrete 
except where so required by the Contract. 

GS2.09 PVC-O PRESSURE PIPES  

Oriented PVC (PVC-O) pressure pipes shall be manufactured and tested in accordance 
with AS/NZS 4441: 2008  Oriented PVC (PVC-O) Pipe for Pressure Applications. 

The type, size and pressure class of pipe shall be as required by the Contract.  The 
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Class of PVC-O pipe used for sewage pressure mains shall be not less than Class 
PN12.  The Class of PVC-O pipe used for water mains shall be not less than Class 
PN16, or for a pressure boosted fire main shall be not less than Class PN18.  PVC-O 
pipe used for water mains and reticulation shall be of ductile iron compatible external 
diameter. 

When PVC-O pressure pipes and fittings are to be provided in accordance with a 
Performance Specification, the maximum allowable working pressure in the pipes and 
fittings shall be down rated in accordance with Table 3.3.1 of AS 1477: 2006.  Unless 
otherwise Particularly Specified the pipe material temperature for this purpose shall be 
taken as 30

o
C. 

PVC-O pipes and fitting joints shall be rubber joints or solvent weld joints as required by 
the Particular Specification, Drawings and / or conditions of service.  Unless otherwise 
particularly required by the Contract such joints shall be rubber ring joints.  Type of 
joints shall be subject to the approval of the Superintendent. 

PVC-O pipes shall not be employed beneath concrete or cast into or through concrete 
except where so required by the Contract. 

GS2.10 POLYETHYLENE PIPES AND FITTINGS 

Polyethylene pipes shall comply with AS/NZS 4130: 2009  Polyethylene (PE) pipes for 
pressure applications. 

Fittings for use with polyethylene pipes shall comply with AS 4129: 2008  Fittings for 
Polyethylene (PE) Pipes for Pressure Applications. 

Polyethylene pipes and fittings shall be manufactured from compounds complying with 
AS/NZS 4131: 2010  Polyethylene (PE) Compounds for pressure pipes and fittings. 

Polyethylene pipe and fitting material, size and pressure class shall be as required by 
the Contract. 

Polyethylene fitting types shall be as required by the Contract. 

Butt fusion welding and electrofusion jointing shall be performed only by properly 
qualified and certified welders using procedures and equipment approved by the pipe 
manufacturer. 

Female polyethylene threads shall not be connected to metal male threads. 

GS2.11 IRON PIPE FITTINGS  

The size, type and class of pipe fittings and pipe fitting joints shall be appropriate to the 
material, size, type, class, working pressure, jointing system and conditions of service 
of the pipeline and/or shall be as Particularly Specified, itemised in the Schedule of 
Quantities and Rates or shown on the Drawings. 

Pipe fittings shall be provided complete with protective coatings as specified and with 
suitable jointing materials.  Where loose polyethylene sleeving is specified sufficient 
polyethylene sleeving for the whole of the fittings supplied, with approved laps, shall be 
provided. 

The cost of protective coatings jointing materials and polyethylene sleeving as specified 
shall be included in the rates tendered in the Schedule of Quantities and Rates for 
supply of fittings. 

Iron pipe fittings shall be ductile iron fittings except where grey iron fittings are 
specifically permitted by the Contract for maximum working pressures not exceeding 
1200 KPa. 

Ductile iron fittings shall be manufactured and tested in accordance with AS/NZS 2280: 
2012  Ductile Iron Pipes and Fittings. 
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Grey iron pressure pipes and fittings shall be manufactured and tested in accordance 
with AS/NZS 2544: 1995  Grey Iron Pressure Fittings and shall be Class C.  Ends of 
fittings shall be spigot, socket or flanged as required by the Contract. 

Sockets of fittings which are to connect to PVC pipe shall be provided with a minimum 
socket depth in compliance with Table 7.4 of AS 1477: 2006, unless approved 
otherwise by the Superintendent.  

Flange joints shall be integral flanges or screw on flanges as appropriate.  In the case 
of screw on flanges the minimum class of pipe shall be K12 notwithstanding the 
requirements of the Contract regarding working and / or test pressures. 

Ductile iron fittings shall be ordinary Portland cement mortar lined internally in 
accordance with AS 2280 except where CAC mortar lined pipes are specified, or other 
fitting lining is required by the Contract. 

Grey iron pressure pipes and fittings shall be ordinary Portland cement mortar lined 
internally in accordance with AS/NZS 2544: 1995 except where CAC mortar lined pipes 
are specified or other fitting lining is required by the Contract. 

Fittings fusion bonded polymer coated with fusion bonded Nylon 11 or fusion bonded 
epoxy shall be provided where CAC mortar lined pipes are specified, or where such 
fusion bonded polymer coated fittings are otherwise required by the Contract.  Fusion 
bonded polymer coated fittings may be provided in lieu of cement lined fittings at no 
additional cost to the Principal. 

Except in the case of fusion bonded polymer coated fittings, the surfaces of all iron 
fittings not lined with cement mortar shall be coated with an approved bitumen paint.  
External surfaces may be powder coated in lieu of the bitumen coating. 

Iron pressure pipes and fittings laid underground shall be provided with loose 
polyethylene sleeving as specified. 

GS2.12 SLUICE VALVES 

Sluice valves shall be used for all pipe sizes 100mm and greater. 

Sluice valves shall be manufactured and tested in accordance with the particularly 
specified part of AS 2638: Gate Valves for Waterworks Purposes as follows: 

• AS 2638.1: 2011  Metal seated 

• AS 2638.2: 2011  Resilient seated 

Unless otherwise particularly specified valves shall be resilient seated. 

The size of sluice valve shall be as Particularly Specified, itemised in the Schedule of 
Quantities and Rates, or shown on the Drawings. 

The class of valve shall be appropriate to the maximum working pressure of the 
pipeline, or shall be as Particularly Specified, itemised in the Schedule of Quantities 
and Rates, or shown on the Drawings.  Unless otherwise particularly specified valves 
shall be minimum Class 14. 

Valves shall be of type appropriate to installation in the vertical (direction of flow 
horizontal) position unless otherwise Particularly Specified or shown on the Drawings or 
required by the equipment arrangement. 

The required operating differential pressure shall be the maximum working pressure of 
the valve unless otherwise Particularly Specified. 

Brass valve components shall be manufactured from dezincification resistant materials.  
Testing in accordance with AS 2345 is not required. 

The type of valve joint shall be as Particularly Specified, itemised in the Schedule of 
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Quantities and Rates, or shown on the Drawings; or shall be as approved by the 
Superintendent.  The type of valve joint shall be compatible with the pipe jointing 
system employed and the class of valve. 

Valve flanges shall be of a class to AS 4087 compatible with the valve class unless 
otherwise Particularly Specified. 

For Class 14 valves of 300 nominal size and larger, length over flanges shall be as 
shown on the Drawings or Particularly Specified or approved. 

Unless otherwise required by the Contract sluice valves shall close clockwise, shall be 
non-rising spindle and shall be fitted with a removable cast iron cap for key operation 
opening and closing. 

Each valve shall be subjected to a closed end body test and valve seat test in 
accordance with AS 2638 prior to dispatch from the works. 

Flanged valves shall be subjected to an open end test. 

All valves shall be subjected to a wedge strength test in both directions. 

Each valve shall be given a performance test consisting of the valve being operated for 
the full length of gate travel in both directions to ensure the free and smooth functioning 
of all components in the intended manner.  Any defects of workmanship shall be 
corrected and the test repeated until satisfactory performance is demonstrated. 

A test certificate is required for each valve. 

The Superintendent may require physical or analytical tests in addition to the tests 
specified above.  If the required tests prove satisfactory, the cost of the preparation for 
such tests and the cost of testing will be borne entirely by the Principal.  Should the 
tests prove the material or materials to be of quality inferior to that specified herein the 
costs shall be borne by the Contractor. 

Valves shall be despatched from the works and installed with the wedge in the closed 
position. 

Valves shall be coated with thermosetting epoxy powder to AS 2638 or shall be nylon 
powder coated or equivalent. 

All exposed machined surfaces shall be coated with grease or other approved rust 
preventive coating as soon as practicable after machining. 

Sockets of sluice valves which are to connect to PVC-U pipe shall be provided with a 
minimum socket depth in compliance with Table 7.4 of AS 1477: 2006. 

Where special connections are required by the pipe jointing system employed such 
connections shall be supplied and the cost thereof included in the rate tendered in the 
Schedule of Quantities and Rates for the supply of sluice valves. 

Sluice valves shall be supplied complete with steel nuts, bolts, gaskets, washers, and 
all other necessary jointing fittings and materials and the cost thereof shall be included 
in the rate tendered in the Schedule of Quantities and Rates for the supply of sluice 
valves. 

Bolts, nuts and washers shall be stainless steel unless galvanised steel is required by 
the Contract. 

GS2.13 NON RETURN VALVES  

Non-return valves shall comply with AS 4794: 2001  Non-return Valves - Swing Check 
and Tilting Disc. 

The size, type and maximum working pressure of non return valves shall be as 
Particularly Specified, shown on the Drawings itemised in the Schedule of Quantities 
and Rates or otherwise required by the Contract.  Unless otherwise required by the 
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Contract non-return valves shall be Class 14. 

Unless otherwise required by the Contract non return valves for use in water supply 
works shall be tilting disk type and non return valves for use in sewage works shall be 
swing check type with full bore clearance. 

Non return valves shall be of approved manufacture and design and shall comply with 
the requirements of the relevant Queensland State Government Department. Unless 
otherwise Particularly Specified manufacturer's certificates of test shall be provided. 

Non return valves shall have maximum working pressures appropriate to those in the 
system in which they are to be employed. 

Unless otherwise expressly approved non return valves shall have cast iron or cast 
steel bodies as appropriate to the maximum working pressure. 

The type of valve joint shall be as Particularly Specified, shown on the Drawings or 
itemised in the Schedule of Quantities and Rates; or shall be as approved by the 
Superintendent. The type of valve joint shall be compatible with the pipe jointing system 
employed and the maximum working pressure of the valve.  Valve flanges shall be of a 
class to AS 4087 compatible with the valve class. 

Non return valves shall be of type appropriate in installation in the horizontal (direction 
of flow horizontal) position unless otherwise Particularly Specified or shown on the 
Drawings or required by the equipment arrangement. 

In the case of flap / disc type non return valves spindles and flap pins shall unless 
otherwise expressly approved be of bronze or stainless steel as appropriate in the 
maximum working pressure; flaps and seats etc. shall be of approved materials. 

Non return valves shall be provided with cover plates such that flaps may readily be 
withdrawn for clearing purposes.  There shall be external means of rotation of flaps / 
discs. 

Valves shall be protected internally with an approved corrosion resisting finish.  In the 
case of valves for water supply works the finish shall be such that it will not impart to the 
water taste, smell or any poisonous substance in concentrations that could be injurious 
to health.  All machined surfaces shall be thoroughly clean of the coating specified. 

Valves shall be powder coated externally. 

The direction of flow through the non return valve shall be clearly and permanently 
marked in a conspicuous position on the outside of the valve body. 

Non-return valves shall be fitted with such special auxiliary controls as are Particularly 
Specified. 

Non-return valves shall be supplied complete with steel nuts, bolts, gaskets, washers, 
and all other necessary jointing fittings and materials and the cost thereof shall be 
included in the rate tendered in the Schedule of Quantities and Rates for the supply of 
sluice valves. 

Bolts, nuts and washers shall be stainless steel unless galvanised steel is required by 
the Contract. 

GS2.14 GATE VALVES  

Bronze gate valves shall be used for pipe sizes smaller than 100mm. 

Gate valves and bronze non-return valves shall comply with AS 1628 and shall be 
supplied with female B.S.P. threaded ends. 

Bronze gate valves shall be subject to the approval of the Superintendent. 
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GS2.15 AIR / GAS RELEASE VALVES 

Air / gas release valves shall be of the types and sizes Particularly Specified, itemised 
in the Schedule of Quantities and Rates or shown on the Drawings. 

Air / gas release valves shall be of design test pressure / maximum working pressure 
compatible with the pipeline to which they are to be fitted. 

Unless otherwise Particularly Specified or indicated on the Drawings, a gate valve shall 
be provided between the air release valve and the pipeline or alternatively the air 
release valve shall incorporate a control valve to permit maintenance to be performed 
on the air valve without dewatering the pipeline. 

Design of air / gas release valves shall be such that the valve sealing will not blow out 
during operation. 

In the case of air release valves for water supply, unless otherwise Particularly 
Specified: 

• Single air / gas valves shall be 25 diameter inlet small orifice air relief valves 

• Double air / gas valves shall be 80 diameter inlet large and small orifice air relief 
valves of the nominal size specified. 

In the case of sewage pressure mains air / gas release valves shall be manually 
operated air / gas release valves unless otherwise particularly required by the Contract. 

Automatic air / gas valves for use in sewage works shall be specifically designed and 
manufactured for such use employing suitable and compatible materials.  Such air 
release valves shall incorporate backwashing systems to scour sealing surfaces of the 
valves and their operating mechanisms. 

Automatic air / gas release valves for use in sewage works shall when required by the 
Contract be provided with vent pipes. Such vent pipes shall be of approved diameter 
and design and shall be 2.5m tall unless otherwise Particularly Specified.  Vent pipes 
taller than 2.5m shall be stayed to the approval of the Superintendent. 

Isolating valves, operating gate valves and backwashing facilities (if incorporated) of air 
/ gas release valves installed in pits shall be vertically operated or otherwise readily 
operable from the surface. 

Air / gas release valves shall be provided complete with all tapping fittings and 
ancillaries appropriate to the pipeline material employed and the cost thereof shall be 
included in the rate tendered in the Schedule of Quantities and Rates for the supply of 
air release valves. 

Air release valves shall be subject to the approval of the Superintendent. 

GS2.16 GIBAULT AND SPLIT COLLAR JOINTS  

Gibault and split collar joints shall be of approved design and shall be suitable in all 
respects for the types of pipes to be joined. 

Joints used to connect to PVC pipes shall be approved elongated type having a 
minimum distance between rubber rings of twice Dimension A in Table 7.4 of  
AS 1477: 2006 for the relevant pipe diameter. 

Tapping bands shall be of approved two piece cast iron or bronze type, secured with 
galvanised steel bolts and nuts.  Bands of the u-bolt type are not acceptable. 

Gibault joints shall be supplied complete with all ancillary jointing materials.  Bolts, nuts 
and washers shall be stainless steel unless galvanised steel is required by the 
Contract. 

Gibault joints shall be provided with an approved protective coating. 
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GS2.17 POLYETHYLENE SLEEVING  

Polyethylene sleeving material for ductile iron pipes shall comply with the provisions of 
AS 3680 and shall be installed in accordance with AS 3681. 

Unless otherwise approved the lay flat width of polyethylene sleeving for a specified 
nominal pipe size shall be as shown in the following table: 

Nominal Pipe Size (mm) Lay Flat Width (mm) 

100 350 

150 425 

200 525 

225 635 

250 635 

300 725 

375 875 

450 1100 

500 1100 

600 1270 

750 1500 

GS2.18 FLANGES AND BOLTING FOR PIPES VALVES AND FITTINGS  

Flanges for pipes valves and fittings shall comply with AS 4087: 2011  Metallic flanges 
for waterworks purposes. 

Flange types shall be as Particularly Specified, itemised in the Schedule of Quantities 
and Rates, shown on the Drawings, or required by the class of pipe, or valve etc. which 
it joins. 

Bolting for flanges shall comply with AS 2528: 1982  Bolts, Studbolts and Nuts for 
Flanges and other High and Low Temperature Applications.  Bolts nuts and washers 
for flange joints shall be stainless steel unless galvanised steel is required by the 
Contract. 

GS2.19 SEWERAGE MANHOLE COVERS AND FRAMES 

Sewer manhole access covers and frames shall comply with AS 3996: 2006  Access 
Covers and Grates. 

The classes of access covers and frames shall conform to Clause 3.1 of  
AS 3996: 2006 except where a higher class than that corresponding to Clause 3.1 is 
required by the Contract. 

Manhole covers shall be sealed water tight and gas tight. 

Sewer manhole access covers shall be solid-top except where recessed covers are 
required by the Contract. 

All covers shall be installed strictly in accordance with the manufacturer’s 
recommendations. 

Bolt down covers if Particularly Specified shall be to the approval of the Superintendent. 
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Recessed covers shall be concrete filled in compliance with Clause 2.5 of  
AS 3996: 2006. 

GS2.20 IRON CASTINGS 

Iron castings shall be sound castings, free from warps, bends, cracks, air holes, 
impurities or other blemishes, and shall be to the approval of the Superintendent. 

GS2.21 LADDERS, STEP IRONS AND PLATFORMS FOR SEWERAGE WORKS 

Portable ladders shall be aluminium and shall comply with AS 1892.1: 1996  Portable 
Ladders - Metal.  Modifications to standard manufacture shall be to the approval of the 
Superintendent. 

Fixed ladders and step irons shall comply with the Sewerage and Water Supply Act 
1949. 

Fixed ladders and platforms shall be provided where required by the Drawings or 
Particular Specification. 

Fixed ladders and platforms shall be of the type detailed and shall comply with  
AS 1657.  They shall be of mild steel and shall be heavily hot dip galvanised to  
AS 4680: 2006 after manufacture. 

No cutting or drilling shall be performed after galvanising. 

Ladder and platform fixings shall be subject to the approval of the Superintendent.  
Fixing bolts, nuts, packings and washers shall be of stainless steel. 

GS2.22 SCREENS FOR SEWERAGE WORKS 

Screens shall be constructed to the details shown on the Drawings.  They shall be of 
mild steel and shall be heavily hot dip galvanised to AS 4680: 2006 after manufacture. 

No cutting or drilling shall be performed after galvanising. 

Screen fixings shall be subject to the approval of the Superintendent.  Fixing bolts, nuts 
and washers shall be of stainless steel. 

GS2.23 FLOW METERING SYSTEM 

Not applicable 
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GS3.00 EARTHWORKS 

GS3.01 APPLICATION OF GENERAL SPECIFICATION SECTION EARTHWORKS 

The provisions of General Specification Section EARTHWORKS shall apply when the 
Contract contains no contrary or more stringent provisions. 

Where special earthworks requirements are specified in the Contract (eg. in the case of 
structural fills) those particular earthworks requirements shall take precedence over 
General Specification Section EARTHWORKS. 

GS3.02 APPLICATION OF AS 3798 GUIDELINES ON EARTHWORKS FOR 
COMMERCIAL AND RESIDENTIAL DEVELOPMENTS 

AS 3798 "Guidelines on Earthworks for Commercial and Residential Developments" 
shall take precedence over General Specification Section EARTHWORKS within the 
scope of application of AS 3798 as stated in AS 3798, except as follows. 

Where special earthworks requirements are specified in the Contract which are more 
stringent than the requirements of AS 3798, the more stringent requirements of the 
Contract shall take precedence. 

Where Queensland Department of Transport test methods are specified in the Contract 
in lieu of Australian Standard test methods, the Queensland Department of Transport 
test methods shall be employed. 

Where particularly specified or shown in the drawings earthworks shall be supervised 
by a geotechnical consultant who shall provide a certificate that the works have been 
completed satisfactorily in accordance with the specification and to level 1 of AS 3798. 

GS3.03 DEFINITIONS OF EARTHWORKS MATERIALS 

The definitions of terms set out in AS 1348 "Australian Standards Glossary of Terms  - 
Roads and Traffic Engineering" shall apply. 

The following definitions of terms relating to earthworks shall apply whenever the 
defined terms are used: 

"Suitable Material" shall comprise all that material which is acceptable in accordance 
with the Contract for use in the Works to the satisfaction of the Superintendent and 
which is capable of being compacted in the manner and to the density specified to form 
a stable fill having side slopes as indicated on the Drawings. 

"Unsuitable Material" shall mean material other than suitable material and shall include, 
but not by way of limitation, the following: 

(a) in the cases of Class 1 or Class 2 gravel fill, sand fill or topsoil, material not 
complying with the appropriate definitions included in this Clause; 

(b) materials having a moisture content greater than the maximum of the range for 
that material at which the specified degree of compaction can be achieved as 
established in accordance with the Specification; 

(c) material having a total acid soluble sulphate content (expressed as SO3) 
greater than 1% unless otherwise permitted by the Superintendent; 

(d) material from swamps, marshes or bogs; 

(e) vegetable material, perishable material and material susceptible to spontaneous 
combustion; 

(f) clay of liquid limit exceeding 80 and/or plasticity index exceeding 55; 

(g) material which, after compaction, contains large particles and may lead to 
difficulties in the excavation of trenches for footings or services or driving of 
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piles or drilling of piers if this is necessary; 

(h) single sized or gap graded gravels or rock fill which will not break down upon 
compaction, leaving voids into which finer material may subsequently migrate. 

"Class 1 Gravel Fill" shall be a gravel, or decomposed or broken rock, free from 
vegetable matter and lumps of clay and unless otherwise Particularly Specified or 
shown on the Drawings, shall have the following properties: 

A.S. METRIC SIEVE PERCENTAGE PASSING 
 BY WEIGHT 

75.00 mm 100 

2.36 mm 25-70 

75.00 um 0-30 

Miniature Abrasion Loss  
Passing 2.36 mm  

0-15 

Linear Shrinkage 
 Passing 425 um  

0-8 

 

Material retained on 2.36 A.S. Metric Sieve shall consist of sound stone. 

Class 1 gravel fill shall have a minimum soaked CBR of 15% when compacted to 95% 
of Standard Maximum Dry Density unless shown otherwise on the Drawings and shall 
have such additional properties as are particularly required by the Contract. 

"Class 2 Gravel Fill" shall be a gravel, or decomposed or broken rock, free from 
vegetable matter and lumps of clay.  It shall have a maximum particle size of 150mm 
greatest dimension and shall have a grading such that the specified degree of 
compaction may be achieved.  Class 2 gravel fill shall have a minimum soaked CBR of 
10% when compacted to 95% of Standard Maximum Dry Density unless shown 
otherwise on the Drawings. 

"Sand Fill" shall be clean sand free from vegetable matter.  The content of silt and clay 
when measured in accordance with AS 1289 shall not exceed 3% by weight of total 
aggregate.  The grading of the sand shall be such that the specified degree of 
compaction may be achieved.  Sand fill used below or within 2 metres in plan of 
building locations shall be free of organic matter. 

"Topsoil" shall mean soil which contains organic matter, supports plant life, is free from 
unwanted matter such as stones over 25mm maximum diameter, clay lumps, weeds, 
tree roots, sticks, rubbish, material toxic to plant life and the like. 

"Rock" encountered other than in trench excavation shall be deemed to be materials 
which in the opinion of the Superintendent cannot be ripped by a tractor of minimum 
power 225 Flywheel KW and matching rear mounted heavy duty hydraulic ripper, all 
equipment in good operating condition and operated by an experienced and capable 
operator. 

"Rock" encountered in trench excavation shall be deemed to be materials which in the 
opinion of the Superintendent cannot be excavated in trench by a hydraulic excavator 
deemed suitable by the Superintendent, cannot be ripped before excavation by a 
tractor of minimum power 225 Flywheel KW and matching rear mounted heavy duty 
hydraulic single ripper for reasons of material type or accessibility (all equipment in 
good operating condition and operated by an experienced and capable operator), and 
in the opinion of the Superintendent can be excavated only following breaking up by 
pneumatic tools, explosives or other such methods. 

Individual boulders greater than 1m 3 in volume shall be considered as "Rock" when 
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their natures are such that in the opinion of the Superintendent they cannot be 
excavated and removed using earthmoving equipment available at the Site and without 
recourse to blasting, compressed air drilling and like measures. 

Individual boulders less than 1m 3 in volume shall not be considered to be rock. 

All material encountered in excavation other than that covered by the above definitions 
of rock shall be considered to be "Material Other Than Rock". 

GS3.04 DIMENSIONAL TOLERANCES FOR EARTHWORKS  

The tolerances for earthworks associated with permanent works other than earthworks 
shall be governed by the tolerances specified for such permanent works. 

The tolerances for the finished lines and levels of earthworks not so governed shall 
unless Particularly Specified otherwise be 25mm measured perpendicularly to the line 
or plane determined from the Drawings. 

GS3.05 SITE CLEARANCE AND GRUBBING 

The Contractor shall clear the Site only to the extent Particularly Specified of all 
rubbish, grass, bushes, undergrowth, trees except those specifically marked for 
preservation and structures and artificial obstructions and the like identified in the 
Contract as required to be removed. 

The Contractor shall strip all topsoil or other vegetable or otherwise unsuitable material 
and shall stockpile it in an approved location on or adjacent to the Site. 

The Contractor shall remove from the ground tree stumps, roots, rocks, artificial 
obstructions etc. to a depth of 300mm below existing ground level or 300mm below the 
level to which the ground is to be lowered before filling, whichever is lower.  All grub 
holes shall be filled and thoroughly compacted as required by the Specification for 
general filling. 

If permission has been obtained from the Relevant Authority combustible material shall 
be stacked and burnt to ashes on an approved area. 

Except as specified above, all rubbish and debris and other site clearance arisings shall 
be removed from the Site. 

The Contractor shall adequately protect from damage all trees and other plants which 
need not be removed or destroyed for construction operations or which are shown on 
the Drawings and/or specified to be retained or which are beyond the limits allowed to 
the Contractor. 

GS3.06 PROTECTION OF BUILDINGS, STRUCTURES, ETC.  

All existing buildings, structures and other features which the Superintendent instructs 
shall not be removed or otherwise dealt with shall be protected from damage and upon 
completion of the works shall be left in a proper state to the satisfaction of the 
Superintendent. 

Should such features be damaged by the Contractor they shall be made good at the 
Contractor's expense to the satisfaction of the Superintendent. 

GS3.07 TRIAL HOLES AND TRENCHES 

Where directed by the Superintendent, the Contractor shall excavate trial holes and/or 
trenches in order to determine the position and depth of public and other services, the 
nature of the ground etc.  Excavation of such holes and trenches shall be paid for at 
rates established in the Bill of Quantities or otherwise in the Contract. 
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GS3.08 NO EXCAVATION EXCEPT AS SHOWN ON THE DRAWINGS OR AS SPECIFIED 

No excavation shall be made on the Site for any purpose whatsoever except as shown 
on the Drawings or as specified without permission of the Superintendent. 

GS3.09 EARTHWORKS TO BE KEPT FREE OF WATER 

All earthworks, including excavations in pit or trench, cuttings, embankments and other 
fill areas, shall be kept free of standing water and drained during the whole of the 
construction. 

When practicable the water shall be discharged in the permanent drainage system for 
the works.  Adequate and approved means of trapping silt shall be provided on 
temporary systems discharging into permanent drainage systems. 

The Contractor where necessary shall provide temporary water courses, ditches, 
drains, dams, pumping or other means to maintain the earthworks free of water and 
shall perform work in such a manner that surfaces of earthworks have at all times 
sufficient grades to shed water and prevent ponding. 

Water in excavations shall be dealt with in such a manner as will prevent the surfaces 
on or against which foundations or other work will be constructed from any deterioration 
of their natural condition, or from such condition as improved by work executed under 
the Contract. 

Should the Superintendent be dissatisfied with the measures taken by the Contractor to 
keep the works free of water, the Superintendent shall direct and the Contractor shall at 
his own expense execute such measures as the Superintendent may deem necessary. 

Prior to Practical Completion, or at such earlier time as the Superintendent may direct, 
the Contractor shall fill in any temporary waterways and remove any temporary 
measures for dealing with water to the satisfaction of the Superintendent. 

GS3.10 USE AND DISPOSAL OF EXCAVATED MATERIALS 

No excavated suitable material other than surplus to requirements of the Contract shall 
be removed from the Site except on the direction or with the permission of the 
Superintendent. 

Excavations shall be so worked that the best material available in the opinion of the 
Superintendent is used to form the upper 450mm, and particularly the highest levels 
beneath pavements, in fill areas. 

The Contractor shall make his own arrangements for stockpiling suitable material, and 
for the provision of sites for the purpose. 

Excavated suitable material surplus to the total requirements of the Works and all 
excavated unsuitable material shall, unless the Superintendent permits or directs 
otherwise, be removed from the Site and disposed of by the Contractor at his expense. 

GS3.11 BENCHING 

When a fill area is to be constructed on an existing surface with a side slope exceeding 
8 horizontal to 1 vertical a bench of adequate width shall be cut into the existing surface 
at the lowest level to permit filling to commence with horizontal layers of uniform cross 
sectional depth.  In addition, where the side slope of the existing surface is 3 horizontal 
to 1 vertical or steeper benches shall be cut into the existing surface to provide a 
continuous series of horizontal steps at least 300mm deep forming keys for the fill area. 

Benches shall be slightly sloped to provide free drainage. 

Costs of and associated with such benching shall be included in the Contractor's rates 
and prices for filling. 
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GS3.12 EXCAVATION BELOW FILL AREAS AND BELOW FORMATION LEVEL IN 
AREAS OF CUT, ETC. 

Where any material below the natural or surface stripped ground level under fill areas 
or below formation level in areas of cut is required by the Superintendent to be 
excavated, it shall be removed to such depth and over such areas as the 
Superintendent shall direct and disposed of in a manner depending on its nature and 
condition at the time.  The resultant excavation shall be backfilled with suitable material 
deposited and compacted as specified for the forming of fill areas unless the 
Superintendent directs other measures to be adopted. 

If after the removal of material as specified hereinbefore the Contractor allows the 
material so exposed to reach a condition where compaction of the backfill is 
impracticable he shall make good at his own expense either by additional excavation 
and filling in the manner specified in this Clause or by waiting until the condition of the 
exposed material is fit to receive the approved backfill, provided that the Contractor 
shall not be entitled to any extension of time on account of such waiting for the 
condition of exposed material to improve. 

If the Contractor is of the opinion that material encountered on the Site is unsuitable he 
shall inform the Superintendent to that effect and shall take such measures as the 
Superintendent directs to deal with the material. 

GS3.13 MATERIAL ALLOWED TO BECOME UNSUITABLE 

If material deposited as fill or other material which has been deemed by the 
Superintendent to be suitable and which has been or is to be compacted subsequently 
reaches a condition such that it cannot be compacted in accordance with the 
requirements of the Contract the Contractor shall at his own expense either: 

(a) make good by removing the material either to tip or elsewhere until it is in a 
suitable condition for re-use, and replacing it with suitable material as originally 
required; or 

(b) make good the material by mechanical or chemical means to improve its 
stability; or 

(c) cease work on the material until its physical condition is again such that it can 
be compacted as described in the Contract. 

The Contractor shall not be allowed any extension of time for completion on account of 
adoption of any of the above processes. 

GS3.14 FORMING FILLED AREAS 

Filled areas shall be formed of selected gravel fill, sand fill, or other suitable excavated 
or imported soil, as Particularly Specified or otherwise approved. 

Materials or fill from excavation shall not be used to form fill areas until approval has 
been received from the Superintendent for the specific material that the Contractor 
proposes to use.  Such approval will only be given after test results have proved that 
the material conforms to the Specification to the satisfaction of the Superintendent, 
should the Superintendent deem such tests to be necessary. 

The maximum particle size of any rocks or other lumps within a fill layer after 
compaction shall not exceed two-thirds of the compacted layer thickness. 

Hauling of fill material to fill areas shall commence only when the Superintendent has 
inspected the surfaces on which fill is to be placed and has deemed such surfaces to 
be ready to accept fill material. 

Hauling of fill material to fill areas shall proceed only when sufficient compaction plant is 
operating at the place of deposition to ensure compliance with the requirements of 
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COMPACTION OF EARTHWORKS. 

The methods of excavation, transport and deposition of fill material shall be such that 
the fill is placed in as uniform a mixture as practical. 

All earthworks material placed in fill areas, below formation level in cuttings or 
elsewhere in the Works shall deposited and compacted in layers in accordance with 
COMPACTION OF EARTHWORKS as soon as practicable after excavation.  Fill 
material shall be built up evenly over the full width of the fill areas and shall be 
maintained at all times with a sufficient camber and a surface sufficiently even to enable 
surface water to drain readily from them.  During the construction of fill areas the 
Contractor shall control and direct constructional traffic uniformly over their full width.  
Damage to compacted layers by constructional traffic shall be made good by the 
Contractor at his own expense and to the approval of the Superintendent. 

Work on fill areas adjacent to foundations or other structures shall not be performed 
until the Superintendent agrees that construction of such structures is sufficiently 
advanced that there is no undue risk of interference or damage to them.  The 
Contractor shall take precautions against any such interference or damage, and shall at 
his own expense and to the approval of the Superintendent rectify any such damage 
which does occur. 

Where a culvert, drain, duct or the like is to be constructed in a fill area the Contractor 
shall unless Particularly Specified or permitted otherwise by the Superintendent 
complete filling and compaction and then excavate for the culvert, drain, duct or the 
like.  Should the Contractor be permitted to construct any culvert or the like in a fill area 
before completion of filling, the fill shall be brought up equally on both sides of the 
structure.  Where special forms of compaction adjacent to structures are described in 
the Contract, filling may proceed over widths less than the full width of the fill area and 
in steps not exceeding the depth of one layer above the adjoining area of fill. In such 
cases in rock fill embankments the rocks shall be carefully packed for such distance 
from the structure as is described in the Contract. 

In the cases of culverts or other structures over or against which fill is to be placed, the 
Contractor shall provide adequate propping to ensure that compaction operations 
cause no damage to the structure. 

Fill batter faces shall be overfilled and compacted and subsequently cut back to the 
required profile such that the specified degree of compaction is achieved at the batter 
face. 

Should the Contractor wish to use the surface of a fill area for constructional traffic 
before trimming to formation level he shall bring up and maintain the areas below any 
slab, roadway or other hard standing including hard shoulders or road central reserves 
to a level not less than 150mm above formation level whereupon constructional traffic 
will be allowed to use the surface so formed but any damage to the subgrade caused 
by the use of such surface shall be made good by the Contractor at his own expense 
and to the approval of the Superintendent.  When it is necessary to complete to 
formation level and this has been done, the movement and use of constructional plant 
thereon shall be in accordance with the requirements of PREPARATION OF 
SUBGRADE. 

In areas of shallow filling where before filling the ground level is within 300mm of 
formation level, constructional traffic shall not use the surface unless the Contractor 
brings up and maintains the surface level at least 300mm above formation level.  Any 
damage to the subgrade arising from such use shall be made good by the Contractor at 
his own expense and to the approval of the Superintendent. 

Fill material shall not be placed in water or on saturated ground except rock fill where 
approved by the Superintendent. 
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If there is a delay in the placement of subsequent fill layers, previously accepted layers 
shall conform with the Specification before further filling is placed. 

If rain is threatening or the Site is to be left unattended, the upper surfaces of fills shall 
be crowned, if possible, sealed with rubber-tyred or smooth-wheeled plant and graded 
to prevent ponding. 

GS3.15 COMPACTION OF EARTHWORKS 

Earthworks shall be compacted in layers of thickness appropriate in the opinion of the 
Superintendent to the compaction equipment used.  In general, the thickness of each 
layer shall not exceed 200mm unless written approval from the Superintendent for a 
greater thickness has been obtained. 

Each layer of fill shall be compacted as a systematic construction operation, using plant 
which is specifically assigned to the compaction task and which tracks progressively 
across the surface of the fill. 

The plant shall be capable of compacting all of the fill area including its edges and 
junctions with the natural ground. 

All procedures and equipment used for compaction shall be subject to the approval of 
the Superintendent who shall have authority to disallow the use of any procedure or 
equipment for the application and incorporation of water or for the compaction of 
material if he deems such procedure or equipment to be inadequate for the purpose. 

Earthmoving plant shall not be accepted as compaction equipment under this Clause. 

The Contractor shall submit to the Superintendent for approval his proposals for 
compaction and once a compaction procedure for a particular material has been 
approved it shall not be changed without the further approval of the Superintendent.  
Notwithstanding such approval, the responsibility of achieving the required degree of 
compaction shall rest entirely on the Contractor. 

Where vibratory rollers or other vibratory plant are used, the mechanism for vibration 
shall be kept continuously working during compaction operations unless the 
Superintendent permits or directs discontinuance.  Unless otherwise permitted by the 
Superintendent, the frequency of vibration shall be maintained within the range of 
amplitude and frequency recommended by the manufacturers of the plant for the 
material being compacted. 

All material used for filling shall be compacted as soon as practicable after deposition 
unless otherwise authorised by the Superintendent.  Excavated, surface stripped or 
natural formation surfaces and surfaces upon which fill material is to be deposited shall 
also be compacted as specified in this Clause.  Each layer of material shall be fully 
compacted before a subsequent layer shall be deposited. 

Compaction shall be carried out at standard optimum moisture content or within a 
range of moisture contents as may be directed or approved by the Superintendent as 
such that the specified degree of compaction can be achieved.   

The Contractor shall provide all water necessary for the regulation of moisture content 
of material to be compacted and shall provide all plant necessary for conveying and 
distributing water and for harrowing and/or mixing as may be necessary, such plant 
being capable of attaining uniform moisture distribution within the range specified.  
Water applied to the fill shall be finely sprayed and uniformly blended throughout the 
uncompacted material.  If the moisture content of the uncompacted fill is non-uniform, 
the material shall be mixed to provide a consistent moisture distribution.  Care shall be 
exercised to ensure that mixing or blending does not produce segregation of the fill 
material.  Control of moisture content shall be applied not only to the upper layer of 
uncompacted material but also to the material of the previously compacted layer.  This 
surface material shall be brought to within the specified moisture range before it is 
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covered by a new layer.  Sea water may be used to increase the moisture content of 
material to be compacted except where otherwise specified on the Drawings or 
Particularly Specified. 

Notwithstanding the approval by the Superintendent of procedures and equipment for 
compaction, the compaction of each layer of compacted material shall be such that all 
compaction tests show the material tested to have a relative compaction (Dry Density 
Ratio) of at least the minimum value specified in the following table, or such other value 
as is specified on the Drawings or in the Particular Specification, which take 
precedence: 

MATERIAL RELATIVE COMPACTION 
(DRY DENSITY RATIO) 

Class 1 gravel fill not less than 300 below 
road pavement subgrade 

98% SRDD 

Class 2 gravel fill not less than 300 below 
road pavement subgrade or in commercial 
or industrial development sites 

95% SRDD 

Any material in a zone within 1000mm 
horizontally and 250mm below mountable 
kerb and channel or the like  

100% of Standard  
Maximum Dry Density 

Suitable material other than Class 1 or 
Class 2 fill or associated with mountable 
kerb and channel or the like or less than 
300 below road pavement subgrade or in 
commercial or industrial development sites  

95% SRDD 

Material less than 300 below road 
pavement subgrade  

100% SRDD 

Material in commercial or industrial 
development Material in commercial or 
industrial development sites when a more 
stringent standard of relative compaction is 
not specified 

98% SRDD 

 

In the case of cohesionless soils when minimum density index may be an appropriate 
means of control of achieved relative compaction, correlation of density index and dry 
density ratio shall be subject to the approval of the Superintendent.  

Excavated, surface stripped or natural formation surface and surfaces upon which fill 
material is to be deposited shall be compacted to the specified standard to a depth of 
250mm below the surface. 

In the case of compaction of material which contains more than 20 percent by dry mass 
coarser than 19mm after compaction, the Superintendent may require test rolling as 
specified to assist in evaluating the stability of fill materials being placed. 

For materials for which test rolling is required, areas upon which fills are to be 
constructed, all layers of filling and materials less than 250mm below permanent 
subgrade level in cuttings, shall be compacted so as to be capable of withstanding test 
rolling, without visible deformation or springing, with a smooth steel wheeled roller, 
pneumatic tyred roller or highway truck ballasted to comply with the following: 

(a) Steel wheeled - used without vibration and which has a minimum applied load 
intensity of 4 t/m width of wheels or drum being considered. 
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(b) Pneumatic tyred - not less than 3 t per tyre with tyres inflated to 550 kPa. 

(c) Highway truck - with rear axle or axles loaded to not less than 8 t each with 
tyres inflated to 550 kPa. 

Fill layers shall be test rolled immediately following completion of compaction. If further 
test rolling is required at some later date, the surface shall be moisture conditioned as 
required and given not less than four coverages of the testing roller before test rolling 
commences. 

Any unstable areas detected by test rolling shall be rectified and re-presented for test 
rolling.  Where unstable areas exceed 20% of the area being test rolled the whole of 
the area shall be ripped, re-compacted and re-presented for test rolling. 

GS3.16 PREPARATION OF SUBGRADE (PAVEMENT BED)  

The subgrade shall be cleaned of all foreign matter and any potholes, loose material, 
ruts, corrugations, depressions or other defects which have appeared in the subgrade 
layer due to improper drainage, traffic or any other cause shall be corrected and, if 
directed by the Superintendent, the Contractor shall scarify, grade and recompact the 
subgrade to line and level all at his own expense. 

Where rock or rock bars are encountered at the level of the subgrade, such rock or rock 
bars shall be shattered and/or ripped for a depth of 450mm below the subgrade and for 
the full width of the Works or as directed.  The top 150mm shall be excavated and 
removed, and replaced by approved selected material.  Where the Contract does not 
specifically identify this requirement it shall be deemed to be a variation to the Works. 

The surface of the subgrade shall be graded and compacted to a tolerance of +00 to 
-50mm from the true surface calculated from the levels, gradients, falls and nominal 
pavement thicknesses shown on the Drawings.  The difference between the deviations 
from the true levels at any two points 15 metres apart shall not exceed 15mm. 

GS3.17 INSPECTION AND APPROVAL OF SURFACE OF SUBGRADE 

The Contractor shall inform the Superintendent when the subgrade surface is in his 
opinion ready to receive pavement.  No pavement material shall be deposited on the 
subgrade surface until the Superintendent has approved the subgrade surfaces. 

Any damage to the prepared surface of the subgrade shall be corrected by the 
Contractor at his expense 

GS3.18 SPRINGS, SOFT SPOTS, ETC 

Should springs, soft spots or the like be encountered in locations which in the opinion of 
the Superintendent may affect the Works or the execution thereof they shall be dealt 
with in a manner prescribed or approved by the Superintendent. 

The Contractor shall draw the attention of the Superintendent to any incidence of 
springs, soft spots or the like. 

Unless the Contract identifies a spring, soft spot or the like and provides for remedial 
measures to be performed, any work arising from presence of a spring soft spot or the 
like shall be the subject of a Variation Order. 

GS3.19 SLIPS, COLLAPSES IN EARTHWORKS 

Every precaution shall be taken by the Contractor to prevent slips and falls of earth and 
other material in earthworks. 

Slips or collapses shall be the responsibility of the Contractor and shall be dealt with at 
his cost. 

Should any part of an excavation or fill area collapse the Contractor shall immediately 
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inform the Superintendent.  He shall then remove all the material which has fallen in, 
shall fill any voids formed, and shall provide and fix all supports necessary to ensure 
the safety of the Works or adjacent earthworks, structures, services, property or the like 
and to prevent further collapse. 

If in the opinion of the Superintendent there is a possibility of any part of the Works 
being affected by the collapse or over-excavation such parts shall be exposed, tested 
or retested, and where necessary reinstated and strengthened.   

If in the opinion of the Superintendent there is a possibility that any adjacent 
earthworks, structures, services, property or the like may be affected by the collapse or 
over-excavation the Contractor shall use such measures as the Superintendent may 
direct to remedy the situation. 

In the event of slips, falls or over-excavation in pipeline trenches resulting in trench 
widths exceeding the maximum widths specified, the Contractor shall alter the form of 
construction and provide additional bedding or concrete protection for the pipeline over 
the lengths affected, as the Superintendent may direct. 

All work resulting from or made necessary by a slip or collapse shall be performed to 
the satisfaction of the Superintendent at the expense of the Contractor. 

GS3.20 UNSTABLE ROCK IN CUTTINGS, ETC.  

Any rock material in cuttings or the like affected by the operations of the Contractor and 
which is considered unstable by the Superintendent shall be removed by the Contractor 
at his own expense. 

GS3.21 EXCAVATIONS GENERALLY 

All excavation shall be performed to the line, grade and dimensions required for the 
construction of the work as shown on the Drawings or directed by the Superintendent in 
whatever material may be found. 

All excavated material shall be deposited clear of the excavation so that it will do as 
little damage and occasion as little inconvenience as possible. 

Excavations shall be proceeded with in such positions and at such times as are 
approved by the Superintendent and with due regard to the work of other Contractors 
and operators. 

In the case of excavations for foundations, slabs, and the like the excavation shall not 
be carried down in the first instance to a depth nearer than 100mm to the formation 
level. 

Construction traffic shall not use the surface of the bottom of an excavation unless the 
excavation is in rock or the Contractor maintains the level of the bottom surface at least 
300mm above formation level.   

Any damage to the subgrade arising from such use of the surface shall be made good 
to the approval of the Superintendent by the Contractor at his own expense with 
material having the same characteristics as the material which has been damaged.  
From the time the Contractor begins to trim the remaining material to formation level of 
the excavation on any given area, the movement and use of constructional plant 
thereon other than that used to complete this operation shall be in accordance with the 
requirements of Clause USE OF SURFACES BY CONSTRUCTION TRAFFIC and all 
plant used shall comply with the requirements of that Clause. 
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GS3.22 SAFETY AND SUPPORTS FOR EXCAVATIONS  

All responsibility connected with the safety of excavations shall rest with the Contractor 
and any advice, permission, approval or instruction given by the Superintendent relative 
to excavation supports or the removal thereof shall not relieve the Contractor from his 
responsibilities under the Contract. 

The sides of excavations other than bulk excavations in the open shall be timbered, 
sheeted, piled or otherwise supported at all times to the extent necessary to support 
and prevent weakening of the surrounding ground and to ensure the safety of the 
workers, the Works and adjacent structures or works. 

Alternatively except where the Contract expressly requires otherwise excavations may 
be suitably battered or a combination of supports up to a certain height and battering of 
slopes above may be used.  The Contractor shall provide any necessary needling, 
shoring and strutting or other support to adjacent buildings or structures.  The method 
of ensuring the safety of excavations and adjacent structures or works shall be subject 
to the approval of the Superintendent, and if in the opinion of the Superintendent the 
support used by the Contractor is insufficient then the Contractor shall provide stronger 
support as ordered by the Superintendent. 

The Contractor shall guard against the formation of voids outside sheeting or sheet 
piling if used, and should any voids form, fill and consolidate them to approval. 

Should support be required for trench sides below the crown level of a new pipeline it 
should be so arranged that it can be withdrawn as the bedding material alongside the 
pipes is placed.  The use of walings and struts below this level shall be avoided and the 
bottom restraint for poling boards or trench sheets provided by overdriving these a 
sufficient distance below the trench bottom.  If the ground conditions are such that 
walings and struts are required below this level then they shall be sunk a minimum of 
150mm below trench bottom.  Such struts and walings, which shall be left in place, may 
be of plain timber if below permanent ground water level; otherwise they shall be of 
treated timber, rot resistance hardwood or concrete. 

The Contractor shall not remove temporary supports to excavations until in the opinion 
of the Superintendent the permanent work is sufficiently advanced to permit such 
removal with safety, which removal shall be executed under the personal supervision of 
a competent supervisor.  Unless otherwise required by the Contract or directed or 
approved by the Superintendent no excavation supports shall be left in excavations 
after completion of the Works. 

Excavations having unshored vertical or near vertical sides shall be filled without undue 
delay. 

The Contractor shall provide safety covers over holes. 

GS3.23 INCREASED DEPTH OF EXCAVATION  

On inspecting the excavation for a footing or the like before or after trimming has been 
carried out the Superintendent may instruct the Contractor to excavate further to obtain 
an adequate foundation. 

Except where provided for by Clauses EXCESSIVE EXCAVATION and COMPACTION 
OF EARTHWORKS of this Specification any excavation required by the 
Superintendent to be carried out to a depth in excess of that shown on the Drawings 
shall be the subject of a Variation Order unless provision has been made in the 
Contract for such excavation.  No Variation Order shall be issued and no extra payment 
shall be made in any case where the additional excavation has been commenced 
without prior instructions to that effect in writing from the Superintendent. 

Where additional excavation is necessary as hereinbefore described the Contractor 
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shall employ such measures as the Superintendent may direct to partially refill the 
excavation or modify the footing.  Such work shall be the subject of a Variation Order 
unless suitable provision has been made in the Contract. 

GS3.24 EXCESSIVE EXCAVATION  

The Contractor shall make good excessive excavation in the manner specified 
hereinafter. 

Except as provided for in Clause INCREASED DEPTH OF EXCAVATION over-
excavation below the levels shown on the Drawings including additional excavation 
below such levels to remove material which the Contractor allows to become unsuitable 
shall be made good with suitable compacted material or if required by the 
Superintendent in the case of excavations for structures with concrete of an approved 
grade. 

Except in the case of trench width for pipelines where the provisions of Clause 
EXCAVATION IN TRENCH FOR PIPELINES shall apply and in the case of structures 
required to be cast against existing soil, any excavation greater in plan than the net size 
required for the Works shall be made good with suitable compacted materials unless 
directed or approved otherwise by the Superintendent. 

Where shown on the Drawings or directed by the Superintendent that a concrete 
structure shall be cast against the existing soil, the excavations shall be neatly 
excavated to the shape required. Should the foundation be over-excavated, the space 
between the structure and the soil face shall be filled with the same class of concrete as 
the structure, as directed by the Superintendent. 

Should side slopes of cuttings be over-excavated no backfilling will be required, but the 
slopes shall be trimmed to a neat shape and safe angle as directed by the 
Superintendent. 

All making good of excessive excavations shall be done at the expense of the 
Contractor in accordance with the Superintendent's instructions and to his approval. 

GS3.25 PREPARATION AND SURFACE TREATMENT OF FORMATIONS AND 
EXCAVATION BOTTOMS (OTHER THAN SUBGRADE) 

Unless otherwise agreed by the Superintendent, preparation and surface treatment of 
formations and excavation bottoms other than subgrade shall be done immediately 
prior to the construction of permanent work.  In the event of the Contractor requiring, 
with the consent of the Superintendent to prepare a formation or excavation bottom in 
advance of readiness to place permanent work, the prepared formation or excavation 
bottom shall be protected against the ingress of moisture or the evaporation of soil 
moisture in a manner approved by the Superintendent. 

The bottom of all excavations shall be levelled carefully, shaped as shown on the 
Drawings and cleaned of any mud or slurry.  Any minor pockets of soft or loose material 
shall be removed and the resulting cavities filled with suitable material or concrete as 
directed by the Superintendent. 

The surface of fill areas shall be well cleaned and freed of mud or slurry and where 
required by the Contract in the case of formations of rock fill shall also be blinded. 

All excavation or fill surfaces shall be trimmed and regulated to within the specified 
tolerances, shall be freed of any loose material or other debris, and shall be compacted 
to the specified densities.  If any surface upon which permanent work is to be placed 
subsequently deteriorates due to delay in placing permanent work or through any other 
cause it shall at the expense of the Contractor be excavated to firm material and made 
good in accordance with Clauses EXCESSIVE EXCAVATION and FORMING FILLED 
AREAS or recompacted and made good to the satisfaction of the Superintendent.  The 
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new formation surface either below additional concrete placed or on suitable material 
added in making good shall be prepared as hereinbefore described and at the expense 
of the Contractor. 

After the placing of any blinding concrete required by the Contract, no trimming of 
excavation side faces shall be carried out for 24 hours. 

GS3.26 INSPECTION AND APPROVAL OF EXCAVATIONS 

The Contractor shall inform the Superintendent when any excavation is ready to 
receive permanent work, and unless otherwise approved by the Superintendent no 
concrete shall be placed, no pipes shall be laid and no permanent works of any kind 
shall be begun upon the surfaces prepared by excavation until the Superintendent has 
approved the excavations. 

Should the contractor be of the opinion that an excavation will require to be taken down 
below the depth shown on the Drawings in order to obtain an adequate foundation he 
shall inform the Superintendent to that effect before trimming the excavation to 
determine whether further excavation is necessary. 

Any further work executed before the excavations have been inspected and approved 
shall if directed by the Superintendent be removed and new work substituted after the 
excavations have been approved, all at the Contractor's expense. 

GS3.27 REFILLING EXCAVATIONS AND REMOVAL OF SUPPORTS  

Unless otherwise required by the Contract or directed by the Superintendent all 
material for refilling excavations shall consist of suitable material as defined in the 
Specification deposited and compacted as specified by approved plant in accordance 
with the Specification. 

Backfilling shall wherever practicable be undertaken immediately the specified 
operations preceding it have been completed to the satisfaction of the Superintendent.  
Where concrete cradles have been used backfilling shall not commence until the 
concrete has obtained the strength specified. 

Where required to meet the Specification for testing pipelines, trenches shall be 
partially backfilled to provide anchorage, but joints shall be left exposed until the testing 
has been completed to the satisfaction of the Superintendent. 

No backfill material shall be placed in trenches containing water. 

In pipe trenches unless otherwise Particularly Specified or required by the Contract 
selected backfill material as hereinafter specified shall be placed by hand as follows: 

(a) Where pipes do not have surround of granular material or concrete, the 
selected backfill shall be placed around and over the pipe to a compacted depth 
of not less than 300mm above the top of the pipe, 

(b) Where pipes have surround of granular material the selected backfill shall be 
placed to a depth of 150mm above the top of the granular surround. 

(c) Where pipes have surround of concrete the selected backfill shall be placed to 
the top of the concrete surround. 

Such selected backfill shall be free from clay lumps retained on a 75mm sieve and from 
stones retained on a 25mm sieve.  This selected backfill shall be carefully compacted in 
layers not exceeding 150mm compacted thickness using hand rammers so that the 
pipe is not displaced laterally or vertically.  Above the specified level and where 
trenches do not pass under roadways or vehicular crossings, the remainder of the 
trench may be filled with ordinary fill not containing rocks larger than 75mm in diameter 
placed and compacted in layers not exceeding 250mm compacted thickness. 
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Unless otherwise Particularly Specified or shown on the Drawings trenches or pits 
across or in roads or vehicular crossings shall be refilled with clean coarse sand in 
layers of compacted thickness not exceeding 150mm and compacted, to the 
satisfaction of the Superintendent, to the underside level of the road pavement.   

Each layer of backfill shall be fully compacted before the next is placed.  Vibratory 
compactors or mechanical rammers shall not be used where, in the opinion of the 
Superintendent their use might be harmful to structures, pipes, fittings or services.  In 
such circumstances adequate hand rammers shall be used.  The backfill material shall 
be compacted to the appropriate Relative Compaction specified in COMPACTION OF 
EARTHWORKS except where otherwise specified. 

Compaction of sand or other backfill by flooding with water shall not be employed 
unless specifically approved in conjunction with other compaction method in any 
instance by the Superintendent. 

Excavation supports shall be progressively withdrawn as backfilling proceeds so that no 
voids are left except where they are required by the Contract or directed or approved by 
the Superintendent to be left in position, but the removal of such supports will not 
relieve the Contractor of his responsibilities for the stability of the Works. 

Elsewhere than in roads and other paved areas, allowance shall be made in the 
finished levels for anticipated settlement.  After all likely settlement has ceased, in the 
opinion of the Superintendent, the finished surfaces shall be trimmed to the levels 
shown on the Drawings, or, where no such levels are shown, to the levels existing 
before commencement of the Works.  Notwithstanding that such trimming may have 
been performed the Contractor shall make good any settlement that may occur and 
which reduces the finished levels below those specified in this Clause. 

GS3.28 EXCAVATION IN TRENCH FOR PIPELINES  

Excavation in trench for pipelines shall be made with vertical sides unless in any 
particular case the Superintendent has given permission for a limited batter or stepped 
trench profile.  Such permission will not in any case be given in the proximity of existing 
structures or on the site of future structures. 

Notwithstanding any permission which the Superintendent may give for the use of a 
batter or stepped trench profile, in the case of single pipes the widths of all trenches 
below a level at least 300mm above the crown of the pipe shall have vertical sides and 
shall conform to the maximum stated in the table below unless otherwise Particularly 
Specified: 

NOMINAL 
DIAMETER (mm) 

MAXIMUM WIDTH OF TRENCH PIPE UP 
TO 300MM ABOVE THE CROWN OF THE 

PIPE FOR SINGLE PIPELINES (mm) 

100 & 150 600 

200, 225 & 250 700 

300 750 

374 850 

450 900 

525 1000 

600 1050 

675 1150 

750 1300 
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825 1350 

900 1450 

1050 1550 

1200 1700 

Above 1200 Outside diameter of pipe plus 500mm 

 

Trenches for single pipes shall be excavated to equal dimensions on either side of the 
required centreline of the pipes to be laid in them. 

The trench widths for single pipes stated may be a critical factor in design and if 
exceeded may necessitate the redesign of the length of pipeline concerned or require 
provision of adequate reinforced concrete surrounds to the pipe as directed by the 
Superintendent. The Contractor shall immediately refer to the Superintendent all cases 
where the specified maximum trench widths are exceeded.  Any additional expenditure 
made necessary by the specified maximum trench widths having been exceeded shall 
be borne entirely by the Contractor. 

In this context all pipes in trench shall be deemed to be single pipes in trench and 
tabulated trench widths shall apply unless specifically indicated otherwise on the 
Drawings. 

Pipe trenches shall be excavated true to line and deep enough to accept bedding 
materials.  Bottoms of trenches shall be trimmed to reduce irregularities to not more 
than 50mm in length of one pipe and all boulders, large and hard objects shall be 
removed. Trench bottoms shall be shaped to accept pipe joints as required. 

Unless otherwise approved by the Superintendent, no bedding material shall be placed 
nor pipes laid until the bottom of the trench has been inspected and approved by the 
Superintendent.  If there is a risk of the trench bottom becoming puddled and/or soft 
before the bedding material is placed the last 150mm shall be excavated by hand 
immediately prior to the placing of the bedding material so that a firm bottom is assured. 

Alternatively, the trench may be overdug by machine an additional 75mm and this over 
excavation immediately replaced with granular bedding material at the Contractor's 
expense.  The bottoming up of the trench and cutting of holes for pipe sockets or 
collars shall be carried out immediately in advance of laying the bedding material as far 
as practicable. 

When constructing structures and laying adjacent services, the one requiring the 
deepest excavation shall be executed first.  If this is impracticable, the Contractor shall 
obtain the approval of the Superintendent to his proposed method of maintaining 
undisturbed the ground supporting the higher construction, during the whole of the 
construction and backfill over and/or around the lower one. 

GS3.29 REFILLING OF EXCESS LENGTHS OF TRENCHES 

If in the opinion of the Superintendent the length of trench opened up in advance of 
pipe laying is greater than is advisable or necessary, the Contractor shall immediately 
refill such length of trench as the Superintendent may direct in writing. 

If in the opinion of the Superintendent contingencies such as heavy rain may 
detrimentally affect the pipe line or adjoining roads, footpaths or other public or private 
utilities or property, the Contractor shall immediately refill such length of trench as the 
Superintendent may direct in writing. 

The costs of all such refilling and subsequent re-excavating shall be borne by the 
Contractor.  In the event of the Contractor failing to carry out within twenty-four (24) 
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hours the written directions of the Superintendent to refill any length of trench, the 
Principal may carry out such refilling and deduct the cost of same from any moneys 
due, or to become due to the Contractor. 

GS3.30 DIVERSION CHANNELS AND INLETS AND OUTLETS TO CULVERTS 

Diversion channels and the inlets and outlets to culverts shall be formed for such 
length, width, depth, and fall as will ensure complete drainage.  Unless the 
Superintendent orders that it be deposited elsewhere, the excavated material may be 
deposited in a neatly trimmed and uniform bank on the lower side of the drain, the toe 
of the bank being at least 0.3m from the edge of the drain.  In cases where the material 
excavated is used to form a water retaining bank, the material shall be thoroughly 
compacted to the satisfaction of the Superintendent. 

GS3.31 ROCK FILL 

Unless otherwise Particularly Specified, Rock fill used for spring dispersion, banks, 
culvert scour protection or other specified purposes shall be composed of sound 
igneous, metamorphic or approved sedimentary rock which will not disintegrate in 
water.  The least spall dimension shall be 150mm and interstices between the spalls 
shall be completely filled with broken stone or gravel.  Maximum spall dimension shall 
400mm. 

GS3.32 TOPSOILING  

Topsoil shall be stockpiled for re-use separate from other site stripping arisings. 

Topsoil arising from the site and imported topsoil where required by the Contract shall 
be stockpiled before spreading. 

Topsoil stockpiles shall be of approved sizes and in approved locations. Stockpiles 
shall be protected from water and wind erosion and provided with adequate drainage.  
Traffic shall not be allowed on stockpiles.  Do not burn off or remove plant growth which 
may occur during storage unless instructed to do so. 

Stockpiled topsoil shall be inspected for approval before placing. Only approved topsoil 
shall be re-used.  The Superintendent may approve topsoil selectively for use in various 
locations.  Any site stripping arisings not approved for re-use as topsoil shall be 
removed from the site. 

If harmful material, including diesel or engine oil, cement, or the like has been spilt on 
the formation or topsoil, excavate and remove the contaminated material from the site, 
and replace with topsoil at no extra cost. 

Place topsoil to the thickness required by the Contract over areas required by the 
Contract to be topsoiled. 

Lightly compact so that the finished surface is smooth, free from lumps of soil, ready for 
cultivation and planting and at the required levels.  Allow for the thickness of mulch 
where specified. 

Feather topsoil edges into adjoining undisturbed ground.  Finish flush with abutting 
kerbs, mower strips, hydrant and valve boxes and paved surfaces unless otherwise 
specified.  Prevent excess compaction by constructional plant of newly scarified or 
topsoiled areas. 

Complete the backfilling of service excavations, trenches and the like in existing or new 
topsoiled areas with an equal depth of topsoil. 

GS3.33 GRASSING  

The Contractor shall establish grassing prior to Practical Completion in areas required 
by the Contract to be grassed, and shall maintain grassing until the expiry of the 
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Defects Liability Period. 

Grassing shall be established by spreading and raking in an approved mix of inoculated 
or pretreated (to enhance germination) grass seed at an approved rate in evenly 
distributed proportions.  The mix shall include an approved primary seed mix and an 
approved secondary seed mix. 

When the primary growth has established to a height of 12mm or 6 weeks after 
planting, whichever is later, the Contractor shall apply at a rate of 50kg per hectare and 
will water in an approved nitrogenous fertiliser. 

The Contractor shall supplement the approved treatment as necessary so that at the 
expiry of the Defects Liability Period the degree of grass cover has reached the 
standard specified in the Contract. 

In the case of road footpaths and park areas unless otherwise Particularly Specified the 
required minimum standard of grass cover at the expiry of the Defects Liability Period 
shall be a 90% root mat evenly distributed with no bare areas. 

Scouring and silting shall be rectified regularly in order that the required standard of 
grass cover shall be achieved by the expiry of the Defects Liability Period. 

GS3.34 GEOTEXTILES 

Geotextiles shall have technical properties in all respects suitable for the proposed use 
and shall be subject to the approval of the Superintendent. 

Geotextiles shall be used in accordance with the manufacturer's recommendations 
unless otherwise Particularly Specified or required by the Superintendent. 

Geotextiles shall comply with the Specification Section MATERIALS Clause 
GEOTEXTILES. 

Unless otherwise Particularly Specified or permitted in writing by the Superintendent 
geotextiles used in pavements shall be laid with minimum overlap of sheets of not less 
than 1000mm, and shall extend not less than 1000mm beyond the nominal face of the 
kerb. 

GS3.35 FOOTPATHS 

Footpaths shall be grassed as specified unless some other form of surfacing is required 
by the Contract. 

Where required by the Contract in areas of sandy soil footpaths shall be dressed with 
topsoil to encourage moisture retention and establishment of grass. 

The Contractor shall restore all footpaths after installation of services by Statutory 
Authorities. 

To this end the Contractor shall give two weeks notice to the Telstra and Ergon Energy 
that footpaths are ready to accept services. 

Should completion of installation of services be delayed by either Statutory Authority 
the work may be considered as a separable portion of the Contract as provided for in 
the General Conditions of Contract. 

GS3.36 SOIL EROSION AND SEDIMENT CONTROL 

The Contractor shall employ suitable and efficient measures to minimise soil erosion 
and sedimentation during the Construction Period and throughout the Defects Liability 
Period. 

Such measures shall comply with the requirements of the relevant Local Authority and 
with “best practice” principles and practices, such as those described in the following 
publications: 
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* ”Soil Erosion and Sediment Control - Engineering Guidelines for Queensland” by the 
Queensland Division of the Institution of Engineering Australia and the Queensland 
Branch of the Australian Institute of Agricultural Scientists for Commonwealth 
Department of Primary Industries and Energy National Soil Conservation Program. 

*  Trinity Inlet Management Program “Sediment Control Guidelines”. 

The measures may include construction and maintenance of temporary drains, 
diversions, sediment control structures and other such measures to minimise 
concentrations of stormwater runoff over earthworks, erosion and sedimentation. 

The Contractor shall provide sandbags or other approved means to direct stormwater 
flow into road channels or drains and to prevent longitudinal scouring of footpaths, 
shoulders etc. 

Such temporary measures shall be removed when in the opinion of the Superintendent 
vegetation has become sufficiently well established to control erosion to acceptable 
levels. 

Prior to commencement of the works on site, the Contractor shall prepare and shall 
submit for the approval of the Superintendent and the relevant Local Authority a 
detailed Erosion and Sediment Control Plan setting out the measures which will be 
implemented to minimise and control soil erosion and sedimentation during the 
Construction Period and throughout the Defects Liability Period.  The proposal 
documentation shall include such drawings as the Superintendent may require showing 
the measures to be implemented. 

The Contractor shall amend the proposal documentation from time to time as required 
by the Superintendent to the approval of the Superintendent. 

The Contractor shall implement the approved proposal to the satisfaction of the 
Superintendent. 

GS3.37 VALUATION OF ROCK EXCAVATION 

All excavation is deemed to be in material other than rock unless the Superintendent 
determines that a material encountered is rock as defined in the Specification. 

The Contractor shall receive an "extra over" payment for excavation in rock at rates 
established in accordance with the Clause VALUATION OF VARIATIONS of the 
Conditions of Contract. 

Where rock is encountered, the Contractor shall be paid an extra amount for the actual 
quantity of rock necessarily and reasonably excavated, or the quantity measured in 
accordance with the Australian Standard Method of Measurement, whichever is the 
less. 

GS3.38 WORK BY OTHERS 

Where work under the Contract is to be performed on earthworks which have been 
performed by others, check levels, and make good, trim, and grade where necessary 
by excavation or filling and compaction to provide the finished levels, grades and 
degree of compaction required by the Contract. 

GS3.39 RESTRICTION ON THE USE OF MECHANICAL EXCAVATORS 

The Contractor shall not be permitted to use mechanical excavators, cranes or similar 
items of construction plant when the Superintendent has issued a written order to that 
effect. 

Such an order will normally be issued only: 

(a) When the use of such constructional plant would involve damage to property or 
underground services which would not be damaged or destroyed if the work 
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was carried out by manual labour; or 

(b) where working space is restricted and there is no room for a machine to work or 
the ground is otherwise unsuitable for the use of such plant; or 

(c) where work is below or near power or Telstra lines; or 

(d) Where a pipeline or the like crosses or runs adjacent to underground services. 

GS3.40 USE OF EXPLOSIVES 

The Contractor shall not use explosives unless approved.  All explosives shall be 
properly transported, stored, handled and used in strict compliance with the provision of 
every Act, Regulation or Ordinance, Rule or order relative to the use of explosives, and 
any necessary licenses in connection therewith shall be obtained. 

Due care for the protection of workmen, the public and property must be exercised 
during the blasting operations and the Contractor shall be responsible for any damage 
in any way arising as a result of the use of explosives. 

GS3.41 APPROVAL FOR VARIATIONS 

Before starting any earthworks which may involve a Variation (whether addition or 
deduction) because of the nature of the material to be involved, obtain a determination 
of such nature from the Superintendent. The variation shall be derived from the 
determination. If no prior determination has been obtained, the variation, if any, shall be 
made only at the Superintendent's discretion. 

GS3.42 RECORDS OF MEASUREMENT 

If provisional quantities are specified, or if there have been variations to the Contract 
levels or dimensions of excavations, or if rock has been identified in ground to be 
excavated, do not commence to excavate rock or commence backfilling or place any 
permanent work in excavations until the Superintendent has made measurements 
recording the following: 

• depths of excavations 

• quantities of excavations in rock 

• quantities of fill and/or topsoil, imports being recorded separately. 

The Superintendent shall provide a copy of the records of measurement to the 
Contractor. 

GS3.43 USE OF SURFACES BY CONSTRUCTION TRAFFIC 

Construction traffic used on pavements or earthworks surfaces under construction shall 
be suitable in relation to the thickness of the courses it traverses so that damage is not 
caused to the sub-grade or the material already constructed. 

The wheels or tracks of plant moving over the various pavement courses shall be kept 
free from deleterious materials. 

GS3.44 HYDROMULCHING 

Unless otherwise required by the Contract, hydromulching shall be applied to 
embankments with a side slope steeper than 4 horizontal to 1 vertical, and to other 
areas required by the Drawings to be hydromulched. 

Unless otherwise expressly approved, hydromulching shall be as follows: 

Trained personnel shall apply evenly to the areas to be seeded a thoroughly mixed 
slurry of seed, fertiliser, vegetative/bitumen emulsion, mulch and water using a 
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purpose-made mechanical mixer and high pressure pumping equipment with sufficient 
drive to push the majority of the seeds into the soil.  A non-toxic green dye may be 
used in the mix to ensure evenness of application. 

The subject areas shall be initially prepared with a layer of topsoil in compliance with 
Clause TOPSOIL.  On steep batters, topsoil may be spread by means of a chain drag, 
provided there is no danger of batter disturbance, to achieve a reasonably even finish 
on as much of the surface as possible. 

Approved seed shall be subjected to approved pretreatment. 

An approved nitrogenous fertiliser shall be spread as part of the seeding operation, or 
as a separate operation, or combined with the seeding and vegetative mulching. 

Mulch shall consist of hygroscopic wood fibre, cereal straw, paper pulp or other 
approved substance, applied at the rate of 2.5 to 5kg per 10m

2
.  An amnionic type 

bitumen emulsion, Grade ASS/170 to AS 1160 containing no petroleum solvent or 
other component toxic to plant life and diluted with an equal volume of water shall be 
applied at the rate of 1.5 to 3.0L / 10m2.  Alternatively an approved polymer binder may 
be applied at the rate of 0.25L / 10m2. 

Water shall be applied at the rate of 3.5 to 4.0L/m2 to assist in the distribution of seed, 
fertiliser and mulch.  

The Contractor shall water the hydromulched areas regularly especially during the 
germination period to ensure quick establishment of grass cover and prevent the 
occurrence of erosion. 

The Contractor shall supplement the approved treatment as necessary so that at the 
expiry of the Defects Liability Period the degree of vegetative cover has reached the 
standard specified in the Contract. 

Unless otherwise Particularly Specified the required minimum standard of vegetative 
cover at the expiry of the Defects Liability Period shall be a 90% root mat evenly 
distributed with no bare areas. 

Scouring and silting shall be rectified regularly in order that the required standard of 
vegetative cover shall be achieved by the expiry of the Defects Liability Period. 

GS3.45 CERTIFICATION OF EARTHWORKS BY APPROVED GEOTECHNICAL 
CERTIFYING AGENCY 

In this Clause the "geotechnical certifying agency" shall be deemed to have the same 
function as the "geotechnical testing authority" referred to in AS 3798 : 2007. 

The Contractor shall employ an approved geotechnical certifying agency to inspect 
earthworks as they progress, to cause all earthworks control tests required by the 
Contract to be performed, and to provide a certificate in a form and of content 
acceptable to the pertinent Local Authority and the Superintendent that all earthworks 
performed by the Contractor under the Contract have been performed in accordance 
with the requirements of the Contract and with sound engineering principles. 

The geotechnical certifying agency shall be a registered professional engineering 
company or registered geotechnical engineer maintaining a standard of professional 
indemnity insurance acceptable to the Local Authority and the Superintendent. 

The identity of the geotechnical certifying agency shall be subject to the approval of the 
Superintendent, which approval will not be granted unless corresponding approval is 
granted by the pertinent Local Authority and the Principal.  The Contractor shall obtain 
the Superintendent's approval of the geotechnical certifying agency prior to the need for 
the geotechnical certifying agency's duties to commence. 

The Contractor shall cause the geotechnical certifying agency to provide to the 
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Superintendent prior to Practical Completion the certificate required by the second 
paragraph of this Clause. Provision of such certificate shall be one of the prerequisites 
for issue of a Certificate of Practical Completion. 

The level of services provided by the geotechnical certifying agency shall be Level 1 as 
defined in Clause 8.2 “Level 1 Inspection and Testing” of AS 3798 : 2007, unless a 
different level of services is Particularly Specified. 

Rates, locations and timing of earthworks testing shall be as required by the 
geotechnical certifying agency to permit certification of earthworks by the geotechnical 
certifying agency.  The frequency of field density tests shall additionally be no less than 
those specified in Table 8.1 "Frequency of Field Density Tests" of AS 3798 : 2007 for 
the scope of earthworks Particularly Specified, unless a more stringent rate of testing is 
specified in Appendix 3 to the Specification, in which case the more stringent rate of 
testing shall apply. 

It is not a requirement of the Contract that the earthworks tests shall necessarily be 
actually performed by the geotechnical certifying agency provided that the quality of 
testing is satisfactory to the geotechnical certifying agency. 

When the Contract provides for Separable Portions, separate earthworks certification 
shall be provided for each Separable Portion. 

It shall be the Contractor's responsibility to ensure that there shall be no impediment to 
provision of earthworks certification in accordance with this Clause. 
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GS4.00 PAVEMENTS 

GS4.01 GENERAL REQUIREMENTS FOR MATERIALS AND CONSTRUCTION 

In general pavement materials and construction shall comply with the requirements of 
the current issue of the following Department of Main Roads Specifications: 

 

Specification Number Title 

MRS 05 Unbound Pavements 

MRS 07B In Situ Stabilised Pavements 

MRS 08 Plant-Mixed Stabilised Pavements using 
cement 

MRS 11 Sprayed Bituminous Surfacing (Excluding 
Emulsion) 

MRS 12 Sprayed Bitumen Emulsion Surfacing 

MRS 13 Bituminous Slurry Surfacing 

MRTS 17 Bitumen 

MRTS 19 Cutter Oil and Flux Oil 

MRTS 20 Cutback Bitumen 

MRTS 21 Bituminous Emulsion 

MRS 22 Supply of Cover Aggregate 

MRTS 23 Supply and Delivery of Quicklime and 
Hydrated Lime for Road Stabilisation 

MRS 30 Dense Graded and Open Graded Asphalt 
Pavements 

 

References to Engineer in the Department of Main Roads Specifications shall be 
deemed to be references to the Superintendent. 

All references to Addendum in the Department of Main Roads Specifications shall be 
deemed to be references to this General Specification, Particular Specification, or 
Drawings as appropriate.  

GS4.02 PAVEMENT MATERIALS  

The classes of pavement material used in the Works shall be as required by the 
Contract. 

The Superintendent may reject any pavement material delivered to the Site which in his 
opinion does not conform with the Specification or with the quality of the original 
acceptance samples. 

Pavement material delivered to the Works shall exhibit minimal segregation. 

Pavement materials shall not be used for construction until approval has been received 
from the Superintendent for the specific material that the Contractor proposes to use, 
which approval will only be given after the test results have proved that the material 
conforms to the Specification to the satisfaction of the Superintendent. 
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GS4.03 PAVEMENT LAYER THICKNESSES  

Pavement layers shall be of the nominal thicknesses shown on the Drawings except 
that the Superintendent reserves the right to alter pavement thickness should the 
subgrade encountered be found to be appreciably different from the conditions used for 
design purposes. 

GS4.04 PAVEMENT CONSTRUCTION  

If two or more materials are to be combined to produce the required pavement material, 
the mixing (including the addition of water) shall preferably be carried out in an efficient 
processing plant.  The component materials may be uniformly spread and mixed in 
place on the subgrade only if specifically approved by the Superintendent. Such 
approval may be withdrawn by the Superintendent should the results of use of this 
method be deemed by the Superintendent to be unsatisfactory. 

If the specified compacted thickness of a pavement course is 150mm or less, the 
course shall be spread and compacted in one layer. 

If the specified compacted thickness of a pavement is more than 150mm, the material 
shall be spread and compacted using more than one layer.  The compacted thickness 
of each layer shall not be less than 75mm or more than 150mm. 

Any section of the pavement exhibiting segregation of the material, or any other 
deleterious property, shall be corrected in a manner approved by the Superintendent or 
otherwise removed and replaced with material which complies with the Specification. 

The desirable field moisture content of the pavement material at the time of 
compaction, as determined by trial, shall be maintained (within a tolerance of +1 
percent by mass) throughout the Works unless approved otherwise by the 
Superintendent.  The Contractor shall provide all water necessary for the regulation of 
moisture content of material to be compacted and shall provide all plant necessary for 
conveying and distributing water and for harrowing and/or mixing as may be necessary, 
such plant being capable of attaining uniform moisture distribution within the range 
specified. 

GS4.05 PAVEMENT COMPACTION PROCEDURE  

All procedures and equipment used for compaction of pavement material shall be 
subject to the approval of the Superintendent, who shall have authority to disallow the 
use of any procedure or equipment for the application and incorporation of water or for 
the compaction of material if he deems such procedure or equipment to be inadequate 
for the purpose. 

Earthmoving plant shall not be accepted as compaction equipment under this Clause. 

The Contractor shall submit to the Superintendent for approval his proposals for 
compaction and once a compaction procedure has been approved it shall not be 
changed without the further approval of the Superintendent.  Notwithstanding such 
approval, the responsibility of achieving the required degree of compaction shall rest 
entirely on the Contractor. 

Compaction of pavement material shall commence as soon as practicable after 
spreading. 

Compaction shall not take place on any material which has commenced to dry out.  If 
necessary, water may be added just prior to compaction, but only in quantities sufficient 
to maintain the desirable field moisture content, within the limits specified previously, 
uniformly, throughout the depth of the spread material. 

The material shall be compacted to conform to the alignments, grades, cross sections 
and thicknesses shown on the Drawings (or as otherwise directed in writing by the 
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Superintendent) within the tolerances specified. 

On sections of pavement having a one way crossfall, compaction shall commence at 
the lower edge and progress upwards towards the higher edge. 

On crowned sections of pavement, compaction shall commence at the outer edges and 
progress inwards towards the crown. 

In the case of narrow sections of pavement such as roads, compaction plant shall 
operate generally parallel to the centrelines of the pavement. 

The method of compaction shall allow for progressive and uniform overlap between 
passes of compaction plant. 

An outer zone, one metre wide, along each edge of the pavement shall receive a 
minimum of 25 percent additional passes of the compaction plant, compared to the 
remaining section of the pavement. 

If non vibrating smooth wheeled rollers are used as compaction plant, they shall be 
operated with the driving rollers facing the uncompacted material during the initial pass. 

If vibrating rollers are used as compaction plant, the vibrator shall not be activated until 
a minimum of two “static” passes has been made. In addition, the vibrators shall not be 
activated during any change in direction of the roller. 

Except as previously specified, the mechanism for vibration of vibratory rollers or other 
vibratory plant shall be kept continuously working during compaction operations unless 
the Superintendent permits or directs discontinuance.  Unless otherwise permitted by 
the Superintendent, the frequency of vibration shall be maintained within the range of 
amplitude and frequency recommended by the manufacturers of the plant for the 
material being compacted. 

Compaction plant and other ancillary plant shall not be allowed to remain standing on 
the compacted pavement without approval of the Superintendent. 

Traffic shall not be allowed on any compacted layer without approval of the 
Superintendent. 

Each layer in a multi layer pavement shall be fully compacted and shall require 
acceptance by the Superintendent before material for any subsequent layer is placed 
on it.  The surface of the compacted layer shall be watered in a manner approved by 
the Superintendent prior to placement of material for subsequent layers. 

GS4.06 COMPACTION STANDARDS FOR PAVEMENTS  

Notwithstanding the approval by the Superintendent of procedures and equipment for 
compaction, the compaction of pavement layers shall be such that all compaction tests 
show the material tested to have a relative compaction (Dry Density Ratio) of at least 
the standard required by the Contract. 

GS4.07 SURFACE FINISH AND TOLERANCES OF PAVEMENT LAYERS 

After compaction, the pavement material shall be graded, trimmed and finished to give 
a hard, dense, even, tightly locked stone mosaic surface, free from lenses, compaction 
planes and caking, which conforms to the tolerances specified. 

The finished thickness of each pavement layer shall be not less than the nominal 
thickness specified in the Contract. 

The finished surface of each pavement course shall conform to the alignment, 
dimensions, levels and gradients shown on the Drawings, or such other requirements 
as otherwise directed in writing by the Superintendent, within the specified tolerances. 
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Unless otherwise required by the Contract the tolerances shall be as follows:  

• Surface level of pavement layers other than top base course: +00mm to 
 -25mm. 

• Surface level of top base course : +15mm to -15mm 

• Deviation of pavement surface from a straight edge 3.0m long shall not exceed 
8mm. 

• Mean gradient: such that ponding of water cannot occur 

In multi layered pavements each layer shall be finished within the specified tolerances 
prior to placement of material for the subsequent layer. 

GS4.08 INSPECTION AND APPROVAL OF SUBGRADE AND PAVEMENT LAYERS  

The Contractor shall inform the Superintendent when in his opinion the subgrade and 
each pavement layer is ready to receive material for the subsequent layer.  No material 
shall be deposited on the subgrade or the surface of a pavement layer until the 
Superintendent has approved the subgrade or that pavement layer unless the 
Superintendent otherwise expressly permits. 

The Contractor shall inform the Superintendent when in his opinion the base is ready to 
receive surfacing.  No surfacing shall be deposited on the base surface until the 
Superintendent has approved the base surface. 

Unless otherwise Particularly Specified, subgrade and pavement layers may be 
inspected by a representative of the relevant Local or other Authority, and approval of 
the subgrade and pavement layers shall be subject to receipt of approval of the Local 
or other Authority. 

The Contractor shall at his own expense during the inspection, proof roll in an approved 
manner such areas of the subgrade and pavement layers as are required to be proof 
rolled by the Superintendent. 

GS4.09 PAVEMENT WORKS TO BE KEPT FREE OF WATER  

All pavement works shall be kept free of standing water and drained during the whole of 
the construction.  Table drains and drainage generally shall where practicable be 
constructed and maintained to allow proper drainage flow from pavement works at all 
times.  The Contractor where necessary shall provide temporary water courses, 
ditches, drains, dams, pumping or other means to maintain the pavement works free of 
water and shall carry out work in such a manner that surfaces of pavement works have 
at all times sufficient grades to shed water and prevent ponding. 

Should the Superintendent be dissatisfied with the measures taken by the Contractor to 
keep the pavement works free of water, the Superintendent shall direct and the 
Contractor shall at his own expense execute such measures as the Superintendent 
may deem necessary. 

Pavement failure as a result of water ingress during construction shall be the 
Contractor's responsibility.  Such pavements shall be repaired to the satisfaction of the 
Superintendent at the Contractor's expense. 

GS4.10 UNBOUND PAVEMENT 

Requirements for unbound pavement shall be as Particularly Specified or shown on the 
drawings. 

GS4.11 STABILISED PAVEMENT 

Requirements for stabilised pavement shall be as Particularly Specified or shown on 
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the drawings. 

GS4.12 SPRAYED BITUMINOUS SURFACING  

Not applicable 

GS4.13 ASPHALT SURFACING  

Provide Asphalt Surfacing to the areas indicated on the Drawings, in accordance with 
Department of Main Roads Standard Specifications MRS 30 for Dense Graded and 
Open Graded Asphalt Pavements, except that all testing costs shall be borne by the 
Contractor unless otherwise Particularly Specified. 

The area to be asphalted shall be neatly compacted, swept and spray sealed or primed 
in accordance with the details shown on the drawings.  The minimum period between 
prime and asphalt shall be 3 days unless otherwise advised by the Superintendent. 

Defective materials shall not be subject to reductions in payment but shall be removed 
from the site and the work redone to the required standard. 

GS4.14 USE OF SURFACES BY CONSTRUCTION TRAFFIC  

Construction traffic used on pavements under construction shall be suitable in relation 
to the thickness of the courses it traverses so that damage is not caused to the 
subgrade or the material already constructed. 

The wheels or tracks of plant moving over the various pavement courses shall be kept 
free from deleterious materials. 
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GS5.00 STORMWATER DRAINAGE 

GS5.01 SUBJECT OF SPECIFICATION: STORMWATER DRAINAGE 

This section of the Specification applies to Stormwater Drainage Works. 

GS5.02 STANDARDS AND RECOMMENDATIONS FOR INSTALLATION OF DRAINAGE 
WORKS 

Installation of all Stormwater Drainage Works shall comply with the recommendations 
of the manufacturer and with the approval of the Superintendent. 

GS5.03 STANDARD DRAWINGS FOR DRAINAGE WORKS 

Standard construction details for stormwater drainage shall be as shown on the 
drawings and/or to the Local Authority’s requirements where applicable. 

GS5.04 SEQUENCE OF CONSTRUCTION OF DRAINAGE WORKS 

The sequence of construction of each drainage line shall be from the outfall to the head 
of the line except where permitted otherwise by the Superintendent. 

GS5.05 EARTHWORKS FOR DRAINAGE WORKS 

Earthworks for drainage works shall comply with the Specification Section 
EARTHWORKS. 

GS5.06 BED AND SURROUND TO CONCRETE DRAINAGE PIPES 

Bedding and surround to concrete drainage pipes shall be as shown on the Drawings 
and Particularly Specified. 

GS5.07 LAYING AND JOINTING CONCRETE DRAINAGE PIPES 

In all cases, pipes shall be bedded solidly and evenly for the full length of the barrels 
with the sockets of spigot and socket pipes free from pressure.  In the case of spigot 
and socket pipes, as pipe laying advances, hand holes shall be dug to accommodate 
the sockets. When joints are made the holes shall be filled with bedding material and 
the material shall be compacted and brought up to the level of the adjoining bedding 
material. 

Pipes marked "Top" shall be laid with that mark at the top. 

Before laying the insides of all pipes shall be thoroughly cleaned of all dirt or foreign 
matter and care shall be exercised to prevent any dirt or foreign matter entering the 
pipes during the operation of laying and jointing. 

In the case of flush jointed pipes all pipe joints shall be externally bandaged with 
100mm wide approved adhesive tape.  Internal joints of pipes greater than 900mm 
diameter shall be filled with a 2:1 mortar.  All lifting holes shall be filled with approved 
concrete plugs. 

Rubber ring, spigot and socket jointed pipes shall be jointed strictly in accordance with 
the recommendations of the manufacturer.  The position of the ring shall be checked to 
ensure that it is properly home and is free from kinks and twists.  Spigots and sockets 
shall be clean and dry before jointing and foreign material shall be removed. 

The finished line and level of concrete pipe drains shall not deviate from the line and 
level shown on the Drawings or otherwise ordered by the Superintendent by more than 
10mm at any point.  The finished grade of concrete pipe drains shall not deviate from 
the grade shown on the Drawings or otherwise ordered by the Superintendent by more 
than an amount deemed by the Superintendent to be acceptable with regard to the 
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design. 

GS5.08 INSTALLATION OF PRECAST REINFORCED CONCRETE BOX CULVERTS 

Precast reinforced concrete box culverts shall be transported, handled and installed in 
accordance with the manufacturer's recommendations. 

Box culvert components shall be handled in a manner that will avoid damage to them.  
They shall be lifted using only the designed lifting points.  Crown units shall not be lifted 
by slings around the legs or from the side lifting points with the crown in the "legs up" 
position unless a lifting beam is used to prevent inducing excessive bending moments.  
Precast base slabs and lids shall be handled and transported in the "as laid" position. 

Crown units for box culverts smaller than 1,500mm span x 1,200mm legs shall be 
transported "legs up" or "legs down", not on edge or on side. 

Crown units for box culverts 1,500mm span x 1,200mm legs or larger shall whenever 
reasonably possible be transported on edge.  Should it be necessary to transport them 
"legs up" the legs shall be restrained with tie beams or cross-bracing.  They shall be 
transported "legs down" only when no  adequate provision can be made for tiering them 
on site; in such case the legs shall be braced securely and care shall be taken to 
ensure that they do not overturn. 

Box culvert components to be stored shall be placed on a plane surface, stacked and 
supported in a manner which will avoid damage. 

Where precast base slabs are used, excavation shall be performed to a minimum of 
100mm below the underside of the base slab.  Approved sand shall be placed on the 
subgrade and compacted to at least 98% of Standard Relative Dry Density to bring the 
bed to the required levels and grade and to provide a firm and level base.  Base slabs 
shall be firmly bedded on the sand, laid true to line and level with their ends firmly 
butted together to form a continuous base.  

If cast in-situ bases are used they shall be bedded in the same manner as precast units 
and a rebate of the required size shall be formed at each side to accommodate the 
crown units.  Details of such construction shall be proposed by the Contractor and shall 
be confirmed and approved by the Superintendent prior to construction. 

A layer of 3:1 sand/cement mortar shall be placed in the rebates of the base slabs, just 
prior to the positioning of the crown section.  The legs of the crown section shall be 
firmly bedded onto the wet mortar. Any excess mortar extruding from the joint shall be 
trowelled off. 

The Crown units shall be laid with their ends butting against one another maintaining 
the correct level and grade. 

Horizontal joints shall be filled using a 3:1 sand/cement mortar and transverse joints 
shall be taped with 100mm wide approved adhesive tape. 

Multiple culvert boxes shall be laid with minimum 40mm space between legs of 
adjacent boxes. 

Joints between the legs of multiple culvert boxes shall be infilled with Grade N20/20 
concrete plugs of 100mm minimum length at both ends of the structure and the 
remaining gap infilled with 1:10 lean mix concrete having a maximum aggregate size of 
10mm packed dry. 

Box culverts shall be backfilled with selected approved fill material in layers not 
exceeding 150mm compacted thickness compacted to 95% of Standard Relative Dry 
Density unless a higher standard of compaction is required by the Contract.  Filling and 
compaction shall take place simultaneously on each side of the culvert. 

Unless otherwise expressly approved traffic loads shall not be allowed on a box culvert 
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until the backfill at the sides of the culvert has been placed and a cover of at least 
150mm of compacted soil has been placed on top of the culverts. 

GS5.09 BACKFILLING FOR DRAINAGE WORKS 

Backfilling shall comply with the Specification Section EARTHWORKS. 

No length of pipe drain shall be backfilled before having been inspected and approved 
for backfilling by the Superintendent. 

GS5.10 RESTORATION OF SURFACES OF DRAINAGE EXCAVATIONS 

Except where existing surfaces are to be altered, all surfaces disturbed by drainage 
works shall be restored generally to the levels, profiles and types of surface material 
originally existing. 

In paved surfaces the edges of trench or pit excavation shall be cut neatly and vertically 
through the pavement.  The pavement shall be restored to the original standard to the 
approval of the Superintendent. 

Soil aggregate pavements shall be compacted to 100% of Standard Relative Dry 
Density.  Bitumen seal shall be to the standard required by the Road Authority or other 
owner. 

In grassed areas the thickness and type of surface soil shall be of the original standard 
to the approval of the Superintendent. 

GS5.11 CLEANING DRAINAGE PIPES, CULVERTS AND CHANNELS 

Prior to Practical Completion of the Works or section thereof the Contractor shall 
thoroughly clean out all drainage pipes and channels to the approval of the 
Superintendent. 

GS5.12 FLOTATION OF DRAINAGE PIPELINE 

The Contractor shall be solely responsible for ensuring that flotation of the pipeline 
does not occur. 

Should any section of pipeline become buoyant the pipes of the effected section shall 
be pulled apart and relaid as specified to the satisfaction of the Superintendent. 

GS5.13 END WALLS TO CULVERTS 

End walls to culverts shall be constructed in accordance with the details shown on the 
Drawings. 

Reinforced concrete end walls shall comply with Specification Section CONCRETE 
WORKS.  Concrete in end walls shall be Grade N20/20 unless otherwise required by 
the Contract. 

Grouted rubble and rubble masonry end walls shall be composed of sound approved 
stone which will not weather or disintegrate in water. The stones shall be undressed 
and each have a minimum dimension not less than 150mm, except stones for wedging.  
The stones shall be properly set and bedded, generally breaking the line of joints, and 
wedged, if necessary, with stone chips driven firmly in, and shall be finished so as to 
present an even but not necessarily smooth face. 

Grouted rubble end walls shall be constructed in handpacked dry stone with one to 
three cement mortar applied to the faces and worked between the stones. 

Rubble masonry end walls shall be constructed in handpacked stone properly bedded 
and bonded in one to three cement mortar as the work progresses. 

All grouted rubble and rubble masonry end walls shall be weathered on the top with a 
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25mm thick layer of one to three cement mortar splayed one in three and neatly 
trowelled to an even surface with clean sharp ridges and angles. 

GS5.14 KERB AND FIELD INLET PITS, DRAINAGE MANHOLES AND CHAMBERS 

Kerb inlet pits, field inlet pits, drainage manholes and chambers shall be constructed to 
the details shown in the Drawings. 

The bases shall be cast or placed on firm, uniformly compacted and properly graded 
bedding. 

Benching shall be provided where shown in the Drawings and where directed by the 
Superintendent, and shall be formed to approximately correct size, shape and gradient 
but allowing for rendering in cement mortar.  Rendering shall be applied while the base 
concrete is still green.  Surfaces shall be thoroughly brushed, washed down and excess 
water removed from depressions before applying rendering.  Such rendering shall be 
applied in one coat not less than 5mm and not more than 15mm thick.  The rendering 
shall consist of 1 part Portland cement to 3 parts approved sand.  Care shall be taken 
to ensure that there are no irregularities of line or grade in the inverts of main channels 
and that branch channels are turned smoothly to promote streamlined flow at the point 
of confluence.  Precast bases or precast concrete channels or glazed earthenware 
channels may be used, subject to approval by the Superintendent. 

Manhole walls shall be wholly cast-in-situ or may with the approval of the 
Superintendent be constructed using precast liners. 

Dimensions shown on the Drawings assume that walls are formed on both sides.  As 
an alternative to the use of external forms the Contractor may, subject to the approval 
of the Superintendent, elect to cast concrete directly against the ground.  In such event 
the minimum wall thickness shall be increased from that shown on the Drawings by 
50mm. 

Precast units if used shall be carefully handled, fully bedded in cement mortar and 
brought up to the required height vertical and concentric.  Step irons as shown in the 
Drawings shall be firmly built in, horizontal, and at right angles to the manhole wall.  All 
holes shall be completely filled with cement mortar, and all joints neatly pointed so that 
the whole is left rigid and watertight.  

The cover slab shall be constructed of concrete Grade N32/20.  Backfilling may be 
completed when the cover slab is placed in position and the opening in it closed with a 
suitable temporary cover.  Backfill shall be placed by hand and compacted with hand 
equipment until the fill has attained a height of 150mm above the crown of the highest 
pipe entering the manhole.  Backfill shall be compacted to the standard specified for the 
adjacent zone of construction. Where no standard of compaction is given for the 
adjacent zone, the standard shall be not less than 98% Standard Relative Dry Density. 

All pipes entering and leaving drainage pits, field inlet pits, manholes and chambers 
shall be cast in place or shall be solidly grouted in place to effect a watertight joint. 

Pits manholes and chambers shall be located in the positions shown on the Drawings 
to a horizontal tolerance of + 50mm unless otherwise required by the Contract. 

Cast iron frames shall be set in place employing an approved practice. In general cast 
iron frames shall be set on a bed of cement mortar 6mm thick and shall be tightly 
packed round with cement mortar finished to a smooth even surface level with the 
surrounding concrete and adjacent frame. 

GS5.15 CONCRETE KERB AND CHANNEL 

The provisions of this Clause apply similarly to kerb without channel. 

The foundation under upright kerb and channel and mountable kerb and channel shall 
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be compacted to a Relative Dry Density of 95% and 98% respectively unless otherwise 
required by the Contract. 

Concrete used in kerb and channel shall be Grade N17.5. 

Kerb and channel and invert crossings shall be constructed to the requirements of the 
relevant Local Authority and shall be constructed to the following tolerances: 

1. The invert levels of the invert and lip of the completed channel shall not vary 
more than 5mm from design levels. 

2. The deviation from a straight edge laid parallel to the centre line shall not exceed 
5mm in 5 metres. 

3. Local deviations of the invert grade from the design grade shall not be such that 
ponding occurs in the channel. 

Contraction joints 40mm deep x 3mm wide shall be cut in all exposed surfaces of kerb 
and channel at a maximum spacing of 6 metres.  Contraction joints shall be plumb and 
square to the line of the kerb and channel.  Exposed faces of kerb and channel shall 
have a steel float finish. 

Adequate measures shall be adopted to ensure that concrete used in kerb and channel 
is cured correctly.  Polythene protection shall be applied or an approved additive, which 
will promote early hardening, shall be used.  Such additive must be approved by the 
Superintendent prior to use. 

GS5.16 KERB AND CHANNEL AND EXISTING PAVEMENT 

The provisions of this Clause apply similarly to kerb without channel. 

Where kerb and channel is to be constructed and pavement is to be constructed 
between that kerb and channel and existing pavement (whether by the Contractor or by 
others), the following provisions shall apply. 

The object of this procedure is to confirm that reasonable cross grades may occur 
between the lip of channel and the existing pavement surface. 

1. The Contractor shall set out the kerb and channel as designed.  The Contractor 
shall at all setting out points and at other points of interest to the Superintendent 
measure the horizontal and, by levelling, the vertical distance between the design 
lip of channel and the proposed corresponding edge, after trimmings, of existing 
pavement surface.  The Contractor shall provide the information so obtained to 
the Superintendent in an approved form. 

2. Following examination of the information so provided the Superintendent will 
advise the Contractor whether to proceed in accordance with the original design 
or whether any adjustment of design is required. 

3. The Contractor shall allow in his programme for this procedure.  No extension of 
time will be permitted in connection with it, nor will any additional payment be 
made to the Contractor for additional setting out which may be required. 

GS5.17 OPEN DRAINAGE CHANNELS 

Open drainage channels shall be constructed to the details shown on the Drawings. 

The tolerances for finished lines and levels of open drainage channels measured 
perpendicularly to the line or plane determined from the Drawings shall unless 
otherwise Particularly Specified be + 25mm for unlined earth or stone pitched channels 
and + 10mm for concrete lined channels; except that the tolerance in invert level shall 
be no more than the calculated fall in 5m length with maximum as previously specified 
and shall be such that ponding of water shall not occur. 

Faces of open drainage channels shall be compacted to the approval of the 
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Superintendent. 

Open drainage channels shall be lined as required by the Drawings. 

GS5.18 GENERAL REQUIREMENTS FOR CULVERTS 

Exact locations of culverts shall be as directed or approved by the Superintendent. 

Drains at inlets and outlets of culverts shall be shaped as directed or approved by the 
Superintendent to provide acceptably smooth changes of direction of flow. 

All pipe and box culverts shall have inlet and outlet headwalls with wingwalls and 
aprons. 

All pipe culvert inlets shall be formed to provide groove end with headwall form unless 
otherwise expressly required or approved. 

All box culvert inlets shall have inlet headwalls with angles of wingwall flare (angle 
between wingwall and axis of culvert) 30 degrees to 75 degrees unless otherwise 
expressly required or approved. 

All box culverts with angles of wingwall flare 30 degrees to 75 degrees shall be formed 
to provide the crown edge rounded to a radius of one twelfth barrel dimension unless 
otherwise expressly required or approved.  All box culvert inlets which with approval of 
the Superintendent have headwall nominally parallel to embankment and no wingwalls 
shall have inlets rounded on upper and both side edges to radius of one twelfth barrel 
dimension unless otherwise expressly required or approved. 

GS5.19 INVERT LEVELS AND ALIGNMENTS OF CULVERTS 

Where invert levels and alignments of culverts are shown on Drawings such invert 
levels and alignments are intended to be indicative only unless otherwise Particularly 
Specified on the Drawings.  Culvert invert levels and alignments shall be compatible 
with existing or final invert levels and alignments of the waterway in which the culverts 
are set as required by the Superintendent. 

To this end the Contractor shall set out on site the culvert invert levels and alignment 
and shall request the Superintendent to inspect the setting out and to direct the 
Contractor of the final levels and alignment to be adopted and of any waterway 
realignment and/or regrading which may be required.  The Contractor shall comply with 
the consequent directions of the Superintendent. 

GS5.20 EROSION PROTECTION FOR DRAINAGE WORKS 

Erosion protection shall be provided at all drainage outfalls to the satisfaction of the 
Superintendent (notwithstanding that such protection is not specifically indicated on the 
Drawings), except where the Superintendent directs in a specific instance that such 
protection is not required. 

Erosion protection shall be provided in earth drains at changes of direction and other 
locations where and as expressly required. 

Unless otherwise required by the Contract, erosion protection shall consist of riprap, 
grouted stone pitching or rock protection as expressly required or approved. 

Unless otherwise Particularly Specified, riprap shall comply with this Specification 
Section Clause RIPRAP. 

Unless otherwise Particularly Specified, grouted stone pitching for drainage works shall 
comply with this Specification Section Clause GROUTED STONE PITCHING. 

Unless otherwise Particularly Specified, rock protection for drainage works shall comply 
with Specification Section EARTHWORKS Clause ROCK FILL. 

Where a drain is deepened approaching a culvert inlet, riprap shall be provided to the 
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deepened section as follows unless otherwise expressly required or approved: 

Riprap shall be provided to the bed and to the lower 300mm of the drain sideslopes.  
Riprap stone size shall be 200mm minimum, layer thickness shall be 300mm.  Riprap 
shall be laid on filter layer of 150mm size stone.   

GS5.21 SUBSOIL DRAINS 

Subsoil drains shall be constructed in accordance with the details shown in the 
Contract. 

Subsoil drainage pipes shall be slotted PVC.  Unless otherwise Particularly Specified 
the minimum size of pipe shall be 100mm diameter.  Perforations shall not exceed 
8mm diameter or width.  Slotted PVC pipes shall be sleeved with approved filter fabric. 

All subsoil pipes shall have flushing points installed at not greater than 60m intervals.  
Flushing points shall preferably be located within stormwater gully pits, manholes or the 
like. 

Filter material used as bedding and backfill for subsoil drains shall be a crushed or 
natural granular material conforming with the following grading requirement: 

A.S. METRIC SIEVE QUANTITY PASSING PER 
CENT BY WEIGHT 

9.5 mm 100 

4.75mm 90 - 100 

1.18mm 45 - 100 

300um 10 - 30 

150um 0 - 10 

75um 0 - 1 

 

Trenches for subsoil drains shall be excavated to the dimensions shown on the 
Drawings. 

Where subsoil drains are laid in road footpaths they shall unless otherwise required by 
the Contract be generally laid on a vertical alignment parallel to that of the adjacent 
kerb and channel or edge of road pavement, except that where possible the gradient 
shall fall at no less than 0.5% towards the outlet.  Elsewhere subsoil drains shall be laid 
at gradients required by the Contract but where possible at gradients falling at no less 
than 0.5% towards the outlet. 

Unless otherwise required by the Contract the subsoil drainage trench shall be lined 
with an approved filter fabric before placing the subsoil drainage pipe or granular filter 
medium. 

After placing the granular filter medium the filter fabric shall be turned over the top of 
the filter medium and shall be lapped the full width of the trench. Lateral joints in filter 
fabric shall be lapped at least 500mm. 

Unless otherwise required by the Contract subsoil drainage pipes shall be bedded onto 
the trench bottom immediately over the filter fabric. All joints in subsoil drainage pipes 
shall be fitted with approved collars or other approved means of preventing ingress of 
granular filter medium. 

The filter medium shall be damp when placed in the trench and shall be placed and 
compacted in 150mm layers for the full width of the trench.  Where subsoil drains are 
laid under road pavement or shoulders the trench shall be backfilled with filter material 
to subgrade level.  Where subsoil drains are laid beneath water mains the granular filter 
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medium shall extend to 75mm below the underside of the main to achieve the specified 
thickness of water main sand bedding.  Elsewhere, unless otherwise required by the 
Contract, the granular filter medium shall extend to within 150mm of the ground surface 
and the top 150mm of the trench shall be backfilled with an approved impervious 
material which shall be thoroughly compacted. 

GS5.22 RIPRAP 

The following requirements for riprap protection shall apply unless otherwise expressly 
required by the Contract. 

Riprap shall consist of an outer or armour layer of crushed or broken stone laid on a 
filter layer as follows. 

Riprap stone, including the filter material where a stone filter is employed, shall be 
sound igneous, metamorphic or approved sedimentary rock which is hard, dense, 
durable and will not disintegrate in water. 

The outer or armour layer shall be one of the following types as required by the 
Contract or approved by the Superintendent. 

Type 1 armour layer shall consist of stone of nominal size required by the Contract.  
The layer shall be composed of a well graded mixture but not less than 60% of the 
stones shall be of the specified nominal size and no stones shall be less than 50% of 
the specified nominal size. The armour layer shall be not less than 1.5 times as thick as 
the nominal stone size. 

Type 1 armour layer shall be placed in a manner which ensures that the larger rocks 
are uniformly distributed throughout the layer, and that the smaller rocks effectively fill 
the spaces between the larger rocks without leaving any large voids.  The layers of 
placed rock shall be of even thickness and of even grading. 

Type 2 armour layer shall consist of approved shot rock ex quarry.  The rock shall be 
free of overburden or other soil.  The armour layer shall have a minimum thickness of 
400mm unless a greater layer thickness is required by the Contract or the 
Superintendent. 

Type 2 armour layer shall be placed by machine bucket and worked into compacted 
form.  Segregation excessive in the opinion of the Superintendent shall be avoided.  
The final surface shall be hand placed to a suitable finish. 

Generally the least dimension of individual armour layer stones (Type 1 and Type 2) 
shall be not less than one third their maximum dimension. 

The armour layer shall be laid on a filter layer of stone or an approved geotextile fabric 
as required by the Contract or approved by the Superintendent. 

A stone filter layer shall consist of not less than 150mm thick of well graded stone in the 
size range 5mm to 50mm. 

The geotextile filter layer shall consist of an approved geotextile fabric complying with 
Specification Section Earthworks Clause GEOTEXTILES. 

The geotextile filter layer shall be protected by a suitable layer of sand or other 
approved means against puncturing during construction of the armour layer. 

Riprap protection shall be constructed to the shapes and other requirements required 
by the Contract. 

Where necessary, localised excavations shall be performed to permit construction of 
riprap protection. 

Riprap shall have a uniform appearance overall, and shall not have noticeable overall 
irregularities in horizontal and vertical alignments. 
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The placing operations shall minimise the chances of rock running loose and/or 
damaging adjacent sections of the works or adjacent areas.  Any rock which runs loose 
to areas outside the riprap protection zone shall be recovered from those areas. 

Where riprap protection of embankments is specified, placement of the protection shall 
occur progressively with the construction of the embankment such that at no time shall 
the constructed level of the riprap protection be more than 1m vertical height below the 
constructed level of the embankment. 

GS5.23 GROUTED STONE PITCHING 

Stone pitching shall be laid as shown on the Drawings or elsewhere specified, and shall 
consist of sound igneous, metamorphic or approved sedimentary rock which will not 
disintegrate in water.  The stones shall be properly bedded to even planes on approved 
loam or sand, and wedged together with broken rock. 

Mortar for Grouted Stone Pitching shall consist of one (1) part Portland Cement to three 
(3) parts of Fine Sand. 

The mortar shall be worked between the stones, so that the interstices are completely 
filled as far down as practicable but to a depth of at least 75mm.  The grouted stone 
must be shaded and kept damp for at least 48 hours.  If any stones be not firmly held in 
position, the mortar shall be removed around such loose stones and the area re-
grouted. 

GS5.24 GABIONS AND GABION MATTRESSES 

Not applicable. 

GS5.25 GEOTEXTILES 

Geotextiles shall have technical properties in all respects suitable for the proposed use 
and shall be subject to the approval of the Superintendent. 

Geotextiles shall be used in accordance with the manufacturer’s recommendations 
unless otherwise particularly required by the Contract or by the Superintendent. 

Unless otherwise required by the Contract or permitted in writing by the Superintendent 
geotextiles shall be laid with minimum overlap of sheets of not less than 1000mm. 
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GS6.00 PRESSURE MAINS 

GS6.01 SUBJECT OF SPECIFICATION 

This section of the Specification applies to the following: 

(a) Water supply delivery mains 

(b) Water supply reticulation 

(c) Sewage rising (pumping) mains 

(d) Other pressure pipe applications where so required by the Contract. 

GS6.02 STANDARDS AND RECOMMENDATIONS FOR INSTALLATION  

Installation of all pressure mains shall comply with the Sewerage and Water Supply Act 
Amendment Act 1981 and Standard Water Supply and Sewerage By Laws of 
Queensland, which take precedence over manufacturer's recommendations. 

Installation of PVC-U pressure pipes shall comply with: 

• AS 2032: 2006  Installation of PVC pipe systems 

• AS 2566.2: 2002  Buried Flexible Pipelines Part 2: Installation 

Installation of other pipe types shall be as approved and/or Particularly Specified. 

Where connections are required to/from existing/new water reticulation mains, all works 
shall be supervised by a licensed plumber. 

GS6.03 STANDARD DRAWINGS  

Standard construction details for pressure mains including fittings shall be as shown on 
the Drawings. 

GS6.04 EXCAVATION  

Excavation shall comply with the Specification section EARTHWORKS. 

GS6.05 BEDDING AND SURROUND TO PIPES AND FITTINGS  

Bedding and surround to pipes and fittings shall be as shown on the Drawings and 
Particularly Specified. 

Minimum compaction requirements for bedding, pipe surround and blanket course is 
90% of the Standard Maximum Dry Density as determined using the relevant test, 
either Test No. 5.1.1 (Standard Compaction) of AS 1289 for cohesive material, or a 
Density Index of 60 as determined by Test No. 5.6.1 of AS 1289 for cohesionless 
materials. 

When the Contract requires sand bedding or sand bed and surround to be provided the 
Contract Sum shall be deemed to allow for importing such material.   Should material 
suitable in the opinion of the Superintendent as sand bedding/surround occur naturally 
in trenches the Superintendent may approve or direct that such material be used for 
sand bedding / surround.  

GS6.06 LAYING AND JOINTING PIPES AND FITTINGS  

All pipes shall be laid true to line, level and grade. 

Pipes shall be laid with uniform grades between high and low points with no 
intermediate minor peaks so that potential locations of gas pockets are known and with 
no intermediate minor sags so that siltation zones are minimised. 
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Where there is unidirectional flow, eg pumping mains, pipes shall be laid to ascending 
grades not flatter than +0.2% and descending grades not flatter than -0.4% except 
where in the case of water pipes flatter grades are expressly required by the Contract 
or approved by the Superintendent. 

The following minimum pipe covers shall apply unless otherwise required by the 
contract. 

The minimum cover for mains of 150mm diameter and less located on a footpath shall 
be 600mm to the top of pipe measured from finished ground level above the pipe 
except where it shall be necessary to avoid existing services. 

The minimum cover for mains of more than 150mm to 600mm diameter shall be 
750mm to the top of pipe measured from the finished ground level above the pipe 
except where it shall be necessary to avoid existing services. 

Only where Particularly Specified the minimum cover to mains may be reduced to 
450mm for mains 300mm diameter or less and to 600mm for mains 375mm to 600mm 
diameter except where it shall be necessary to avoid existing services. 

The minimum cover for a pipe crossing a road other than a Main Road shall be 600mm 
to the top of pipe measured from the invert of the adjacent channel. 

Where mains cross other services minimum clearance shall be 150mm. 

Unless otherwise required by the Contract pipe crossings of Main Roads shall be bored 
with enveloping pipes to the approval of Department of Main Roads and minimum 
cover to enveloping pipe shall be 1200mm. 

Where specific requirements for level, grade or cover other than the minimum specified 
above are shown on the Drawings or Particularly Specified those specific requirements 
shall take precedence. 

Laying and jointing of pipes, valves and fittings shall not proceed until the 
Superintendent has approved the trench construction and bedding material.  Unless 
approved by the Superintendent laying and jointing shall not be carried out in trenches 
which are not completely dewatered. 

In all cases, pipes shall be bedded solidly and evenly on the compacted bedding 
material for the full length of the barrels with the sockets or couplings free from 
pressure.  As pipe laying advances, hand holes shall be dug to accommodate sockets 
or couplings.  When joints are made the holes shall be filled with bedding material and 
the material shall be compacted and brought up to the level of the adjoining bedding 
material. 

PVC pipes and fittings shall be installed in accordance with the provisions of Sections 4 
and 5 of AS 2032: 2006 particularly with respect to the provision of pipe side support 
and overlay material.  Polyethylene pipes and fittings shall similarly be installed in 
accordance with the provisions of Sections 4 and 5 of AS 2033: 2008. 

Before laying, the insides of all pipes and fittings shall be thoroughly cleaned of all dirt 
or foreign matter and care shall be exercised to prevent any dirt or foreign matter 
entering the pipes and fittings during the operation of laying and jointing.  After laying, 
all open ends shall be protected by the use of plugs against the entrance of dirt or 
foreign matter. 

Rubber ring jointed pipes shall be jointed strictly in accordance with the 
recommendations of the manufacturer.  Lubricant used for rubber ring joints shall be 
that recommended by the pipe Manufacturer. The position of the ring shall be checked 
to ensure that it is properly home and is free from kinks and twists.  Spigots and 
sockets shall be clean and dry before jointing and foreign material shall be removed. 

Separate pipe couplings, Gibault joints, split jointed collars and the like shall be set with 
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equal overlap on both pipes, the rings rolled into place without twisting and the collars 
bolted up tightly and evenly at right angles to the pipe. 

In making flanged joints the flanges shall be thoroughly cleaned and set with bolts in 
line and with faces truly parallel.  The joints shall be made with rubber insertion 
packings and bolts.  The insertion shall be cleaned and set in position without folds or 
creases, and the nuts shall be screwed up evenly to a uniform tension. 

Bends shall be used where shown on the Drawings to achieve deflections in the 
horizontal or vertical planes.  Elsewhere deflections shall be obtained by deflecting 
flexible pipe joints and where necessary using short pipe lengths to achieve the 
required deflection. 

The joint deflection angle shall not exceed the maximum recommended by the relevant 
pipe Manufacturer and the Contractor shall provide such information to the 
Superintendent if directed to do so. 

GS6.07 POLYETHYLENE SLEEVING TO PIPES AND FITTINGS  

Unless otherwise Particularly Specified all ductile iron pipes and iron fittings laid in 
ground shall be loose polyethylene sleeved in accordance with the provisions of  
AS 3681. 

Unless otherwise Particularly Specified or required in specific instances by the 
Superintendent coated steel pipe shall not be loose polyethylene sleeved. 

Details of the application of loose polyethylene sleeving shall be subject to the approval 
of the Superintendent.  

GS6.08 UNSOUND PIPES OR FITTINGS  

The Contractor shall examine all pipes and fittings at the time of laying or installation 
and shall not incorporate any unsound pipes or fittings in the Works. 

GS6.09 REPAIR OF PROTECTIVE COATINGS  

Unless otherwise directed by the Superintendent the Contractor shall repair all 
damaged protective coatings to the approval of the Superintendent. 

Such repair shall be at the Contractor's expense unless the Superintendent shall 
otherwise direct in cases in which the Superintendent is satisfied that the damage is not 
the responsibility of the Contractor. 

GS6.10 THRUST BLOCKS  

Thrust blocks constructed with Grade N15 concrete shall be provided at all in ground 
tees, bends, reducers, ends, valves and all other locations where an unbalanced thrust 
will occur under working or pressure testing conditions. 

The thrust face of blocks for horizontal bends, fittings etc or for vertical bends, fittings 
etc with thrust downwards, shall be poured against undisturbed ground in the trench 
wall or bottom respectively.  For bends, fittings etc with thrust upwards or where the 
unbalanced thrust cannot bear against undisturbed ground, the thrust block shall be 
sized so that its total mass together with the mass of the backfill directly above the 
block shall equal the maximum unbalanced thrust on the bed, fitting etc. 

Details of thrust blocks shall be proposed by the Contractor and shall be subject to the 
approval of the Superintendent. The Contractor shall prepare dimensioned sketches to 
scale of the thrust block details proposed and shall submit them to the Superintendent 
for approval.  The Contractor shall not cast thrust blocks until such approval has been 
obtained. 

Thrust blocks shall have obtained the concrete strength specified before filling or 
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pressure testing the main, and shall be constructed not less than 3 days prior to 
pressure testing. 

The Contract Sum shall be deemed to allow for thrust blocks sized on the basis of the 
test pressures and allowable bearing pressures Particularly Specified. Should 
conditions other than those Particularly Specified be encountered or directed by the 
Superintendent the difference in cost of thrust blocks shall be the subject of a Variation 
Order. 

GS6.11 VALVES, HYDRANTS AND OTHER APPURTENANCES  

Valves, hydrants and other appurtenances shall be located as shown on the Drawings.  
Unless otherwise required by the Contract the following shall apply. In residential, rural 
residential, industrial and other such areas (other than agricultural areas) valves shall 
be located opposite property corner truncation locations or property boundaries. In 
residential and industrial areas hydrants shall be located opposite property corner 
truncation locations or property boundaries.  In rural residential areas hydrants shall be 
located alongside property accesses. 

If necessary, pipes shall be cut in order to ensure the fixing of valves and other fittings 
in the correct position required by the Contract, and no additional payment shall be 
made for such cutting. 

Valves, hydrants, air valves and the like and their boxes shall be constructed to the 
details shown on the Drawings or where no detail is shown in accordance with normal 
good practice and to the approval of the Superintendent. 

All valves, air valves, and hydrants, shall be carefully placed in position so as to be 
plumb and, where underground, at such depths as will provide between 75mm and 
150mm clearance between the hydrant lugs or air valve body and the underside of the 
cover, and at least 75mm clearance between the valve cap and the underside of the 
cover. 

Risers shall be installed to air valves and hydrants where necessary, and if required, 
trenches shall be deepened and graded in the vicinity of all air valves and hydrants in 
order to secure the correct depth below the surface.  Unless Particularly Specified 
otherwise risers shall not be included in materials supplied by the Principal and shall be 
supplied by the Contractor. 

Air valve boxes shall be so constructed and air valves arranged in their boxes that the 
gate valve between the air valve and main is readily accessible. 

Hydrants shall be bolted to the flange of the hydrant tee so that the bolts joining the 
upper and lower castings are directly above the centreline of the water main, the lugs of 
the hydrant are across the main, and the hydrant cover box fitted with its long axis 
along the centre line of the main.  Hydrant lugs shall be housed within the hydrant box.  
Hydrants shall be protected during backfilling in such a manner as will prevent earth or 
grit from damaging the valve seating. 

Valve packing shall be checked before fitting and the Contractor shall ensure that no 
foreign matter is present beneath the seat and that the gate will properly close. 

Hydrants and valves shall be fully protected during laying and backfilling, and on 
completion all glands shall be well screwed down and all valves shall operate freely. 

Approved markers for valves, hydrants and air valves shall be provided and installed in 
approved locations by the Contractor.  Where the appurtenances are located adjacent 
to kerbed roads such markers shall be reflectorised and securely fixed to the kerb face 
opposite the appurtenance. 
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GS6.12 PROPERTY SERVICES  

Where property services are required to be provided they shall be located and detailed 
on the Drawings or approved by the Superintendent. 

GS6.13 CONCRETE SURROUND 

Where indicated in the drawings or where cover to pipes is less than the specified 
minimum, or elsewhere as directed by the Superintendent, the Contractor shall supply 
and place Grade N15 mass concrete surround of 100mm minimum thickness to the 
pipes. 

Reinforcement and construction joints shall be provided to the surround where detailed 
on the Drawings. 

GS6.14 CONCRETE MATERIALS FOR PRESSURE MAINS 

Concrete shall comply with AS 3600: 2009  Concrete Structures.  Materials for the 
Manufacture of Concrete shall be as specified in AS 3600. 

Readymixed concrete shall comply with AS 1379: 2007  Specification and Supply of 
Concrete. Unless otherwise Particularly Specified, performance specification shall 
apply. 

GS6.15 INSPECTION OF WATER MAINS AND SEWAGE PRESSURE MAINS 

All works shall be inspected by the Superintendent prior to the backfilling of trenches.  
(Hold Point) 

Unless otherwise required by the Contract the Contractor shall arrange for pressure 
mains to be inspected by the Water & Waste Officer of the relevant Local Authority. 

The Contractor shall ascertain and comply with the Water & Waste Officer's 
requirements in this regard. 

GS6.16 FILLING AND HYDROSTATIC TESTING OF PRESSURE MAINS  

All pressure mains shall be hydrostatically tested using clean water. 

Mains, and services connections where applicable, shall be filled and hydrostatically 
tested prior to backfilling of the pipe trenches. 

The tests shall be carried out by the Contractor at the Contractor’s risk and expense.  
The Contractor shall provide all labour together with certified pressure gauges and all 
pumps, engines, pipes, temporary valves, plugs and other equipment as may be 
necessary.  All tests shall be carried out in the presence of the Superintendent. 

Should the Contractor delay testing until other works are carried out, the Contractor 
shall have no claim for compensation or damages for any matters arising from such 
delay in carrying out the testing of the mains. 

The works will not be accepted by the Superintendent for Practical Completion until all 
mains have been successfully tested. 

The arrangements for filling the section of main to be tested shall be subject to the 
approval of the Superintendent.  The mains shall be filled as slowly as practicable and 
all hydrants, gas release valves and vacuum relief valves shall be kept open during the 
filling operation to ensure as much air as possible is expelled from the system. 

Care shall be taken to ensure that the filling rate does not cause pressures in the mains 
to exceed the applicable test pressure. 

The following shall apply in the case of sewage pressure mains in cases in which the 
pump station has been built prior to testing the pressure main.  Sewage pressure mains 
shall be filled with water from the sewage pump well by operating one pump until the 
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main is filled.  The sluice valves in the pump station valve pit shall then be closed and 
the discharge end of the main fitted with plug which is adequately propped.  A pressure 
gauge shall be fitted to the pipe plug or other approved point on the main.   

Unless otherwise Particularly Specified pressure mains shall be tested at a pressure of 
1200 kPa.  The location at which the test pressure is determined shall be the lowest 
pipe level in that section of the mains under test. 

The test pressure shall be maintained for a period of 24 hours.  During the test the 
leakage shall not exceed the rate of 0.4 litres per millimetre of pipe diameter per 
kilometre of pipeline per 24 hours.  Any defects which arise during tests shall be 
repaired in an approved manner by the Contractor at the Contractor’s expense.  The 
mains shall then be retested and repaired until such time as the test acceptance criteria 
are achieved. 

Where reasonably possible, the whole of the mains system, including services 
connections where such are included in the works, shall be tested in one operation.  If 
testing is carried out in sections, the extent of the sections separately tested shall be 
approved by the Superintendent. 

Unless otherwise Particularly Specified the Contractor shall, before construction 
commences, submit to the Superintendent for his approval of a program of testing 
setting out the following: 

(a) Sections to be tested. 

(b) Maximum and minimum test pressure in each section. 

(c) Sequence of pipe laying and testing. 

The program of testing shall be subject to the approval of the Superintendent and 
testing shall be performed in accordance with the approved program. 

The length of each test section should be such that the pressure at the highest point of 
the section shall be not less than 0.8 times the pressure at the lowest point, unless 
particularly approved otherwise by the Superintendent. 

Testing shall be performed in sections with valves open / closed in arrangements 
approved by the Superintendent.  The program of testing shall be such as to satisfy the 
Superintendent that every valve seals when closed. 

Should testing of the main in sections be approved, the Superintendent may require 
that the entire main be tested before Practical Completion, provided terrain permits. 

Testing shall be performed in the presence of the Superintendent or his representative. 

No section of main shall be pressurised until thrust blocks have developed adequate 
strength. 

Water used in testing shall be disposed of to the approval of the Superintendent, 
preferably to stormwater drainage courses, without damage to the environment. 

The Contractor shall be responsible for all costs of pressure testing including temporary 
anchorages, closures and other temporary works. 

GS6.17 FLOTATION OF PRESSURE PIPELINE  

The Contractor shall be solely responsible for ensuring that flotation of the pipeline 
does not occur. 

Should any section of pipeline become buoyant the pipes of the affected section shall 
be pulled apart and re-laid as specified to the satisfaction of the Superintendent. 
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GS6.18 CONNECTION TO EXISTING WATER MAINS  

Unless directed otherwise by the Superintendent, the connection of the new water 
mains to existing water mains shall be carried out by the Contractor. 

Not less than 15 days prior to the commencement of connection work, the Contractor 
shall provide written details of the procedure and programme for the performance of the 
connections.  Connections to existing mains shall only be made at times approved by 
the Superintendent. 

Connections to existing mains shall be made using an appropriately sized tee as 
specified cut into the main and fixed using gibault joints.  The tee shall be supported by 
a cast insitu concrete thrust block as specified and noted on the Drawings. 

Should the Local Water Authority require that it shall connect new to existing works the 
Contractor shall liaise with the Local Authority to expedite such connections and shall 
pay all costs and charges associated with such connections.  Connections shall be 
performed with utmost expedition so that supply to consumers is not unduly interrupted 
and shall be undertaken at such times of the day or night and in such manner as the 
Superintendent may direct. 

GS6.19 CONNECTION TO EXISTING SEWAGE PUMPING MAINS 

Not applicable. 

GS6.20 BACKFILLING  

GS6.20.1 General 

Backfilling shall not be placed until the main has been successfully tested unless 
approved otherwise by the Superintendent.  The following shall apply unless a different 
form of construction is required by the Contract. 

Bedding material shall be supplied and placed to provide a surround to the pipe, 
providing a minimum compacted thickness of 75mm over the top of rigid pipes or 
150mm over the top of flexible pipes.  A blanket course of 225mm compacted thickness 
shall then be placed over the surround material.  Blanket course material shall be 
selected excavated material of low cohesion and free of stones in excess of 25mm in 
size. 

The surround or blanket course material shall be placed in layers not more than 
150mm thick placed so that the difference in level of compacted material on each side 
of the pipe is not more than half the diameter of the pipe up to a maximum of 150mm.  
Care shall be taken to ensure that the pipe section for flexible pipe does not become 
out of round.  The surround and blanket course material shall be compacted to the 
same requirement specified for bedding material. 

Trenches above blanket course level and the spaces behind structures shall be 
backfilled with approved material from the excavations unless imported backfill material 
is ordered or specified.  The backfill shall be placed in layers not exceeding 150mm 
compacted thickness and shall be compacted to the standards specified hereunder. 

The backfilling shall be density tested at the rate of one (1) test for each forty (40) 
metres of trench for each two (2) layers of backfill in accordance with Table 8.1 of  
AS 3798: 2007. 

GS6.20.2 Backfilling Under Proposed Pavements 

The following shall apply unless a different form of construction is required by the 
Contract. 

The trench above the surround level shall be backfilled with approved granular material 
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having a soaked CBR value of not less than 15% and shall be compacted to not less 
than 100% of the Standard Maximum Dry Density, as determined by  
AS 1289.5.1.1. 

GS6.20.3 Backfilling Under Existing Pavements 

The following shall apply unless a different form of construction is required by the 
Contract. 

The trench above the surround level shall be backfilled with cement stabilised gravel.  
Cement stabilised gravel shall be DMR Class 2.1 base with 3% cement by volume. 

The material shall be compacted to not less than 100% of the Standard Maximum Dry 
Density as determined by AS 1289.5.1.1.  Where the existing pavement is sealed, the 
pavement material over the trench shall be primed and then sealed with an equal 
thickness of 7mm bituminous concrete, screeded and compacted to a smooth even 
finish to match existing surface levels.  The prime coat shall be an approved CRS 
emulsion applied at the rate of 0.5L/m2. 

In all cases, the finished surface shall be left in a condition at least equal to that of the 
original pavement. 

GS6.20.4 Backfilling Under Footpaths and Elsewhere 

The following shall apply unless a different form of construction is required by the 
Contract. 

The trench above the blanket course level shall be filled with approved material from 
the excavations and compacted to not less than 95% of the Standard Maximum Dry 
Density as determined by AS 1289.5.1.1. 

GS6.21 DISPOSAL OF SURPLUS EXCAVATED MATERIAL 

Surplus spoil or reject material from the excavations shall be disposed of to the 
approval of the Superintendent. 

GS6.22 RESTORATION OF SURFACES  

All surfaces shall be restored generally to the levels, profiles and types of surface 
material originally obtaining. 

In paved surfaces the edges of trench or pit excavation shall be cut neatly and vertically 
through the pavement. The pavement shall be restored to the original standard to the 
approval of the Superintendent. 

Soil aggregate pavements shall be compacted to 100% of Standard Relative Dry 
Density.  Bitumen seal or asphaltic concrete surfacing shall be to the standard required 
by the Road Authority or other owner. 

In grassed areas the thickness and type of surface soil shall be of the original standard 
to the approval of the Superintendent. 

GS6.23 COVER BOXES, MARGIN BLOCKS AND MARKING 

The Contractor shall construct cover box installations to sluice valves, hydrants, scour 
valves and the like in accordance with details shown on the Drawings.  Unless 
otherwise required by the Contract the installation shall comprise a chamber 
constructed from pre-cast concrete rings around the valve set on a sand bed in such 
manner that the minimum possible load is transmitted to the pipe.  Walls on which 
cover boxes are founded shall be taken down to a sand cushion as shown and so 
constructed that transmission of load or shock to pipes is minimised.  The appropriate 
cast iron cover box shall be mounted on the chamber such that its top is set 25mm 
above finished surface level in grassed areas, and with their tops flush with the 
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permanent ground surface. 

Margin blocks as detailed on the Drawings shall be placed on compacted gravel around 
the cover boxes with the top flush with the cover box.  Concrete for blocks and sets 
shall be grade N20. 

Subject to the approval of the road Authority, the Contractor shall mark the location of 
each valve and hydrant by painting the road surface and kerb face with an approved 
reflective road marking paint as follows: 

Valves: 
(colour blue) 

Top of valve cover box and the top and face of the kerb 
opposite each valve for a width of 300mm 

Hydrants: 
(colour yellow) 

The top and face of the kerb opposite each hydrant for a 
width of 300mm and a tear drop on road centreline with the 
tail pointing at each hydrant as detailed on the Drawings. 

Cover boxes and margin blocks shall unless otherwise required by the Contract be 
fixed with their tops flush with the permanent ground surface. 

GS6.24 CLEANING PRESSURE PIPELINES  

Prior to Practical Completion the Contractor shall clean all foreign materials from the 
pipelines by flushing with clean water. 

Such flushing shall be performed without damage or interference to the works or 
others. 

The mains shall be flushed in a progressive manner to carry dirt and foreign matter to 
scour outlets and hydrants which shall be opened as required to discharge the flushing 
water to waste.  Sluice valves in the system shall be operated as required to achieve a 
flow velocity in mains of not less than 0.7m/s during the flushing process.   

Flushing water shall be disposed of to the approval of the Superintendent, preferably to 
stormwater drainage courses.  Where flushing water is discharged to scour manholes it 
shall be subsequently removed by the Contractor. 

After flushing the main shall be left filled with water. 

GS6.25 DISINFECTION OF WATER SUPPLY MAINS  

The Contractor shall sterilise all water reticulation mains and water service connections 
before they are placed in service.  (Hold Point) 

Chlorine shall be added to the mains, either as a solution of sodium or calcium 
hypochlorite in water using a small solution feed pump.  The Contractor’s equipment 
shall be mounted and secured for safety, and shall be operated by persons approved 
by the Superintendent, and outfitted with the appropriate protective and safety 
equipment. 

A slow water flow shall be arranged in each length of new main by opening the main 
supply valve, pumping or other means approved by the Superintendent, and by 
operating a scour, fire hydrant or other flushing point at the far end of such length.  
Chlorine solution shall be continually fed in the inlet end until the specified 
concentration is measurable at the outlet, when the main shall be sealed off at each 
end. 

Where a network of mains is to be sterilised the location of chlorination and flushing 
point and sequence of valve operation shall be proposed by the Contractor and subject 
to the approval of the Superintendent to ensure that all sections of the network are 
sterilised. 

The chlorination dose rate shall not be less than 40 mg/l unless approved otherwise by 
the Superintendent.  The required residual chlorine at any location in the system being 
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sterilised shall not be less than 5m/l after a 2 hour detention period.  The Contractor 
shall provide and operate fire hydrant standpipes and/or operate mains, valves and 
service cocks as and where required by the Superintendent to obtain samples for 
testing. 

Should the 2 hour residual not be obtained, the Superintendent may order re-
sterilisation and/or the use of higher initial doses for subsequent mains. 

On completion of satisfactory sterilisation, all mains shall be flushed to remove excess 
chlorine residual.  Flushing will be considered complete when the residual is reduced to 
less than 0.5mg/l or the mains supply residual whichever is the greater. 

GS6.26 PRESSURE PIPES LAID ABOVE GROUND  

Unless otherwise required by the Contract pipes laid above ground shall be supported 
on concrete pedestals or piers as shown on the Drawings. 

The supports of all pipework spans shall accurately align to ensure that each support 
bears its share of the weight of the pipeline.  They shall be stable and unyielding. 

Pipes shall be fixed to the supports with mild steel straps as shown on the Drawings 
such that axial movement due to expansion or contraction is taken up at individual 
joints. 

Spigot and socket joints shall be assembled with the spigot end withdrawn 5mm to 
10mm from the bottom of the socket to accommodate thermal or other movements. 

Anchorages to resist thrusts developed by internal pressures at bends, tees, etc. shall 
be constructed to the details shown on the Drawings. 

Where no such details are shown on the Drawings anchorages shall be to the approval 
of the Superintendent.  In such cases details of anchorages shall be proposed by the 
Contractor who shall prepare dimensioned sketches to scale of the anchorage details 
proposed and shall submit them to the Superintendent for approval. 

GS6.27 ALIGNMENTS OF PRESSURE MAINS 

A preferred alignment for a pressure main will usually be shown on the Drawings or 
Particularly Specified.  The preferred alignment may be indicated as a distance from a 
property boundary, as a traverse alignment, as a shift from a traverse line, as a 
coordinated set out relative to coordinated survey/setting out stations or the like. 

The actual alignment shall be adjusted from the preferred alignment to the approval of 
the Superintendent to achieve the primary alignment criterion indicated on the 
Drawings or Particularly Specified and to maintain the clearance from services required 
by the relevant Authority.  The Contractor shall not commence construction without 
approval of the Superintendent that the alignment set out is acceptable. 
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GS7.00 CONCRETE 

GS7.01 GENERAL REQUIREMENTS FOR CONCRETE WORK 

GS7.01.1 Concrete Work Standards 

Concrete work shall conform with the current relevant Australian Standards including 
the following: 

 

Standard No Standard Title 

AS 1012 Methods of Testing Concrete 

AS 1141 Methods for Sampling and Testing Aggregates 

AS 1379 Specification and Supply of Concrete 

AS 1478 Chemical Admixtures for Concrete, Mortar and Grout 

AS 1554.3 Structural Steel Welding – Welding of Reinforcing Steel 

AS 2758.1 Aggregates and Rock for Engineering Purposes - Concrete 
Aggregates 

AS 3582 Supplementary Cementitious Materials for use with Portland and 
Blended Cement 

AS 3583 Methods of Test for Supplementary Cementitious Materials for 
use with Portland and Blended Cement 

AS 3600 Concrete Structures 

AS 3610 Formwork for Concrete 

AS 3799 Liquid membrane-forming curing compounds for concrete 

AS 3972 General Purpose and Blended Cements 

AS 4671 Steel Reinforcing Materials 

 

Any reference in the Standards to the "designer", "engineer", "architect", "statutory 
authority", "building authority", or the like, shall be read as a reference to the 
Superintendent. 

GS7.01.2 Responsibility for Concrete : General 

Although permission to use materials and methods may be given and the Drawings and 
Specification state certain requirements it shall remain the responsibility of the 
Contractor to ensure that the concrete and all associated work shall be as required to 
complete the work in accordance with the Contract. 

GS7.01.3 Particular Requirements for Concrete 

Particular requirements for concrete shall be as Particularly Specified, shown on the 
Drawings or otherwise required by the Contract.  Such particular requirements shall 
include the following: 

(a) Grades and types of concrete 
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(b) The standards of finish 

(c) Special tolerances to be used 

(d) Whether the use of fly ash is permitted and the maximum amount permitted 

(e) Maximum size of aggregate for special applications 

(f) Whether bevelling of external and internal corners is or is not required 

(g) Any special formwork requirements 

(h) Any special surface textures required; and 

(i) Any other specific requirements concerning the particular project 

The specific requirements for concrete stated in the Contract shall at all times take 
precedence over the requirements of this General Specification Section. 

GS7.01.4 Lighting and Weather 

All concreting operations shall be performed in good daylight or under other approved 
lighting conditions. 

Concrete shall not be placed under adverse weather conditions, or any other 
circumstances likely to cause defects in the concrete or structure. 

GS7.01.5 Records 

All log books and records required to be kept under the provisions of the Contract shall 
be available at all times to the Superintendent for inspection and on completion handed 
over to the Superintendent or otherwise disposed of as directed. 

In addition to the requirements relating to testing, forward one copy of all records to the 
Superintendent at intervals of four weeks or on request. 

GS7.01.6 Testing : General 

All testing shall be performed by an Approved NATA Testing Laboratory acceptable to 
the Superintendent. 

Perform tests in accordance with all relevant codes except where otherwise specified.  
Comply with Specification Clause SAMPLING AND TESTING. 

The costs of all sampling, tests, certificates and evaluation of test results where 
required, are deemed to be included in the Contract Sum. 

GS7.01.7 Inspections 

The Contractor shall give 24 hours notice in writing so that the Superintendent may 
inspect : 

(a) Completed formwork and falsework prior to fixing of reinforcement or placing of 
concrete. 

(b) Reinforcement in place prior to placing concrete 

(c) Core hole and embedment details prior to placing of concrete. 

(d) Commencement of Concreting operations 

Allow reasonable time for inspection, after completion of Stages (a), (b) and (c) of the 
work, before proceeding. 
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GS7.01.8 Rejection of Concrete 

Plastic concrete shall be considered to be defective and shall be liable to be rejected if: 

(a) the slump differs from the specified slump by more than the tolerances 
specified. 

(b) the time since commencement of mixing is outside the time interval allowed in 
AS 1379; or 

(c) the appearance and cohesiveness of that particular quantity is significantly 
different from previously supplied quantities of the same specification. 

Hardened concrete shall be considered to be defective and shall be liable to be 
rejected if: 

(a) It fails to meet the strength of the Contract requirements on testing 

(b) It is porous, segregated or honeycombed 

(c) Its placing has been so interrupted that there is a construction joint not 
complying with this Specification 

(d) The reinforcing steel it incorporates has been displaced or has insufficient cover 

(e) Construction tolerances have not been obtained 

(f) The required surface finish has not been obtained 

(g) The concrete can be shown to be otherwise defective or shown to fail to comply 
with other requirements. 

Where hardened concrete is liable to rejection, the concrete may be accepted if: 

(a) it can be demonstrated that the structural adequacy and intended use of the 
affected members are not significantly impaired thereby; or 

(b) it passes further testing in accordance with Clause 17.1.7.3 of AS 3600 : 2009. 

If either (a) or (b) above is not satisfied, the concrete shall be rejected. 

GS7.01.9 Defective Concrete 

Unless the Superintendent expressly permits defective concrete to be repaired as 
specified, all defective concrete and concrete work rejected, pursuant to the General 
Conditions of Contract, shall be removed and the adjoining concrete shall be cut back 
to positions as directed; construction joints shall be made and the whole shall be 
reconstructed to comply with the Specification. In addition, provision shall be made as 
specified by the Superintendent to compensate for any deficiencies resulting from the 
removal of the defective work. 

GS7.02 FORMWORK FOR CONCRETE 

GS7.02.1 Definitions for Formwork 

Except where otherwise defined, technical terms have the meanings assigned to them 
in AS 3610. 

Formwork is defined as the temporary boarding or sheeting designed and erected to 
contain plastic concrete, to form it to required shapes and dimensions in the required 
location and support it until sufficiently hard to be self-supporting and carry 
superimposed loads. 

Forms are defined as that part of the formwork which consists of the sheeting and its 
immediate supporting or stiffening members. 

Falsework is defined as the temporary structure supporting forms, access platforms, 
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runways, access ladders and the like including any arrangement of fixed and/or 
adjustable supports necessary to keep the forms in their correct positions. 

GS7.02.2 Design of Formwork 

(a) Accept responsibility for the design, construction and use of all formwork, forms 
and falsework. 

(b) Where so required by the Particular Specification, prior to construction submit to 
the Superintendent for information full details of proposals including Drawings 
stating all relevant design criteria, nature of material to be used in the temporary 
works (viz: new or used) and the tolerances within which the falsework is to be 
erected, and description of the mode of operation. 

(c) Design falsework to withstand a total horizontal load in any direction equal to 
3% of the vertical load or the sum of the calculated loads plus 1% of the vertical 
load whichever is the greater.  As a whole the overall factor of safety shall be 
not less than 2. 

Formwork and falsework design shall ensure adequate strength to withstand the 
pressures from placement and vibration of concrete and shall be such that formwork 
and falsework shall have sufficient rigidity to maintain specified tolerances. 

The formwork shall be cambered as required to compensate for anticipated formwork 
deflections so that the finished members will conform accurately to the required lines, 
shapes and levels. 

GS7.02.3 General Standards of Formwork 

Formwork shall conform to the shape, lines, grades and dimensions of the concrete as 
required by the Drawings and shall be constructed of approved timber or of metal in 
which all bolt and rivet heads in contact with the concrete are countersunk unless 
otherwise required. 

Formwork that has been previously used shall have nails withdrawn and be thoroughly 
cleaned and repaired prior to re-use. 

Permission must be obtained from the Superintendent for the re-use of formwork. 

Formwork faces shall be so prepared or have approved lining added to conform to  
AS 3610 to achieve the finishes specified. 

Inserts, anchor bolts and embedded fixings shall be securely fixed to the formwork and 
reinforced where shown on the Drawings and shall comply with the requirements of 
AS 3600. 

"Wood Wool" or permanent formers of similar construction shall be used only when 
permitted by the Superintendent. 

Permanent formers containing calcium chloride shall not be used. 

GS7.02.4 Construction of Formwork 

Forms shall be true to line and level, and substantially supported, adequately braced 
and tied together to maintain their position and shape and prevent any lateral 
movement and also to maintain structural safety under external loadings such as wind 
loads, erection loads and the like. 

The forms shall be close-jointed and sealed to prevent leakage of mortar, with joints 
either horizontal or vertical unless otherwise specified or approved. 

Forms shall be chamfered for re-entrant angles and filleted for corners where these will 
be exposed to view in the completed project. The face of the bevel in each case, unless 
otherwise required by the Contract shall be 25mm wide. 



Port Pacific Estate Stages 3 & 4 

Prepared for Port Pacific Estates Pty Ltd Cardno Pty Ltd November 2012 
   Page 94 of 158 

Should the Contractor require to strip formwork before the removal of props and 
falsework is allowed, the formwork shall be so designed and constructed that it will 
enable such stripping without disturbing the props and falsework and without injuring 
the concrete. 

Shores supporting successive storeys shall be vertical, adequately braced and shall be 
placed directly over those below or be so designed and placed that the load will not be 
supported by concrete which has not been completely cured or which has not achieved 
adequate strength, or which has not been designed to carry such loads.  If adequate 
foundations for shores cannot be secured, trussed supports shall be provided. 

Shores bearing on previously placed concrete shall be provided with sole plates and all 
other formwork shall be erected in such a manner as will not damage the surface of the 
supporting concrete. 

GS7.02.5 Dimensional Tolerances 

Except where other tolerances are particularly required by the Contract formwork shall 
be so constructed that the finished concrete work will be to the lines and levels as 
shown on the Drawings within the tolerances listed in AS 3610 and no part of the 
finished Works shall project beyond the boundaries of the Site. 

GS7.02.6 Formwork Ties 

Use formwork ties consistent with the class of surface specified for the member as a 
whole. 

Retain in place any embedded ties for holding forms and terminate not less than two 
diameters or twice the minimum dimensions of the tie or 10mm whichever is the greater 
in from the formed faces of the concrete.  Construct the ties so that removal of the ends 
of end fasteners can be accomplished without causing spalling at the faces of the 
concrete.  Keep form ties clear of the steel reinforcement and in no circumstances use 
the steel reinforcement support the formwork. 

Thoroughly clean recesses resulting from the removal of the ends of form ties, saturate 
with water, and fill with mortar in the proportion of one part of cement to 3 parts of sand 
used in the concrete in which the cavity occurs, and float flush.  If in the opinion of the 
Superintendent the finished surface is not satisfactory, carry out further treatment using 
the mortar specified above and rub down with a medium coarse carborundum stone 
until a surface is produced which is clean, smooth and consistent with the class of 
surface finish specified for the member as a whole. 

GS7.02.7 Cleaning and Oiling Forms 

All forms shall be cleaned before use or re-use. 

Temporary openings shall be provided at the base of column and wall forms and at 
other points where necessary or where directed by the Superintendent to facilitate 
cleaning and inspection prior to the placing of concrete. 

All forms shall be clean and free from foreign matter immediately before depositing 
concrete. 

The interior surfaces of forms shall be treated with a release agent to prevent adhesion 
of mortar. Release agents shall be of non-staining type, applied in a thin film before the 
reinforcement is placed.  The reinforcement shall not be allowed to come in contact 
with the release agent. 

Any reinforcement in contact with the release agent shall be thoroughly cleaned to 
remove all traces of the release agent or may be subject to rejection.  Any surplus 
moisture shall be removed from the forms prior to placing of the concrete. 
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Any formwork bolts which are to be removed from the concrete shall be coated with a 
concrete retarder and arranged that they can be extracted without excessive jarring or 
hammering and without injury to the concrete surface. 

Formwork for surfaces which are to receive an applied finish shall be treated with a 
compatible release agent permitted by the Superintendent or alternatively no release 
agent shall be used. 

GS7.02.8 Removal of Formwork 

Forms shall be maintained firmly in place until the concrete has attained the necessary 
strength to support its own weight and construction loads.  In addition they shall remain 
in place when required to protect the concrete against the effects of low temperature or 
excessive evaporation.  No formwork shall be removed without the permission of the 
Superintendent. 

Forms and falsework shall be constructed such that it may be easily and safely 
removed without impact or shock to the concrete or damage to the structure. 

The provisions of AS 3600 : 2009 for stripping of forms and removal of formwork 
supports shall be complied with. 

All formwork and shores under suspended concrete work shall be removed before any 
brickwork or blockwork is built above. 

GS7.02.9 Formwork in the Ground 

In pier-and-beams, ground beams, footings and similar construction where concrete is 
cast below ground, unless the Superintendent is satisfied that the sides of the 
excavation will remain stable and that the concrete will be placed without 
contamination, the Contractor shall line the sides of the excavation with formwork and 
the formwork shall be stripped so that the concrete can be inspected and any defects 
rectified. 

In pier and beam footings, unless shown or specified otherwise, a gap shall be formed 
at the soffit of the beams, the forms for the soffits shall be supported on a 75mm thick 
layer of an approved compressible material approved by the Superintendent, such as 
cardboard formers. 

Cardboard formers shall be kept dry at all times until the concrete has cured.  
Cardboard formers which have been exposed to moisture may be rejected. 

Where a concrete blinding layer is required by the Contract or by the Superintendent, 
the blinding concrete shall comprise a layer of Grade 15 concrete with a maximum 
aggregate size of 20mm and a slump of 80mm, not less than 50mm thick laid on the 
undisturbed foundation material.  Blinding shall be free from loose earth, debris, mud, 
water and other contamination.  Concrete blinding layers required to receive a 
membrane shall have a surface texture similar to a Type 2 finish. 

GS7.02.10 Formwork for Pavements and Slabs on the Ground 

Formwork for pavements and slabs on the ground shall conform to the previous 
clauses as far as they are applicable. 

Forms shall be of steel or seasoned dressed timber planks. 

Formwork shall be the full depth of the concrete and shall be in lengths of not less than 
3m. 

Formwork shall rest upon the base and shall be rigidly fixed so as to maintain line and 
level under the pressure of concrete and the weight and movement of the finishing 
equipment. 

Forms shall be secured to steel stakes by means which allow adjustments to line and 
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level to be made without moving the stakes and permit the forms to then be rigidly 
locked in that position. 

The meeting ends of forms shall be locked securely in line by approved connectors and 
shall have top flanges flush. 

Chamfered forming strips for keyed joints may be of timber bolted to the steel forms. 

Timber forms for the edges of pavements and slabs shall be at least 50mm in thickness 
and the top edge shall be armoured with substantial mild steel angle or strip straight 
and flat from end to end and properly secured to the timber. 

Formwork shall be drilled to receive dowels and/or tie bars as shown on the Drawings. 

Moisture barrier membranes if damaged or pierced at any stage shall be patched to 
achieve watertightness before placing concrete. 

GS7.02.11 Formwork for Encasement of Structural Steel Members 

Unless otherwise specified, formwork for encasement of structural steel members shall 
be constructed to provide a minimum thickness of concrete cover to the steelwork as 
hereunder: 

Grillage Steelwork in foundations: 100mm 

Columns (unplastered): 65mm 

Columns (plastered): 50mm 

Beams - flange width 150mm or less: 50mm 

Beams - flange width over 150mm: 75mm 

 

Over small areas such as nut, boltheads, brackets, gussets and splice plates the clear 
cover specified above may be reduced by not more than 25mm. 

GS7.02.12 Superimposed Loading 

Do not erect walls or impose any permanent loading on any part of the structure while it 
is still supported by formwork, unless otherwise permitted by the Superintendent. 

GS7.02.13 Defective Formwork 

Should any formwork or falsework move while concrete is being placed, or within the 
periods specified for the retention of formwork, the whole of the concrete shall be 
removed between such limits as the Superintendent may determine, construction joints 
shall be formed and the section of work shall be reconstructed after the has been 
strengthened and adjusted. 

Concrete work which is misshapen or in any other way defective due to inadequacy of 
formwork or otherwise shall be removed and replaced or the defect shall be remedied 
as directed. 

GS7.03 REINFORCEMENT FOR CONCRETE 

GS7.03.1 Materials 

Reinforcing Steel 

All reinforcing bars shall comply with the requirements of AS 4671, unless otherwise 
required by the Contract. 

Hard-drawn wire shall comply with requirements of AS 4671. 
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Reinforcing-fabric shall comply with the requirements of AS 4671. 

Prestressing Tendons 

Prestressing tendons shall comply with AS 4672. 

Anchorages for tendons shall comply with AS 1314. 

Tendons shall not be galvanised. 

Hard-drawn, high tensile steel wire which has not been stress-relieved shall not be 
used for wire winding unless its elongation, tested in accordance with AS 4672, is 2% 
or greater. 

Plain wire shall not be used for pretensioning. 

GS7.03.2 Testing 

The Contractor shall supply a maker's Certificate for each grade and parcel reinforcing 
steel, prestressing tendons or anchorages when required by the Superintendent. 

When a maker's Certificate cannot be provided, proving tests as specified by the 
Superintendent shall be made.  Samples will be selected by the Superintendent and 
the tests shall be made by an approved NATA registered laboratory. 

Before permission will be given to use reinforcement not conforming to the Australian 
Standards, tests may be performed by the Superintendent to establish the suitability of 
the reinforcement for the work.  The Superintendent will select the samples and the 
tests shall be made by an approved NATA registered laboratory.  The Superintendent 
may at his discretion waive this requirement if the Contractor provides results of 
sufficient tests made by an approved testing authority. 

GS7.03.3 Bending Schedules 

The Contractor shall be responsible for the preparation of bar bending schedules and 
for the correctness and accuracy thereof. 

The nominal dimensions of some portions of a bar may be adjusted if necessary by an 
amount approximately equal to the undersize or oversize tolerance, as appropriate, in 
order that the specified cover be maintained. 

If required to do so by the Superintendent the Contractor shall submit to the 
Superintendent, for his information only, one copy of all bending Schedules, together 
with tag or other reference Drawings. 

GS7.03.4 Bending and Splicing Reinforcement 

Reinforcement shall be cut and bent to the tolerances given in AS 3600. 

Reinforcement shall be bent and straightened cold in a manner that will not damage it.  
Bars shall not be re-bent within 20 diameters of any weld or within 20 diameters of 
location of bend and subsequent straightening.  Except as specified hereinafter, 
reinforcement shall be spliced only as shown on the Drawings. 

When splices not shown on the Drawings are found necessary, the Contractor shall 
submit details of the proposed splices to the Superintendent for approval.  Proprietary 
lines of mechanical/welded bar splices will only be permitted if specifically provided for 
and clearly noted on the Drawings or accepted by the Superintendent for use in 
particular locations.  

GS7.03.5 Marking Reinforcement 

Means shall be provided for ready identification of  all reinforcement, its grade and 
location within the structure.  Such identification shall be transferred to bundle tags after 
stock reinforcement is cut and bent.  Evidence shall be supplied on request that the 
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steel conforms to the quality specified. 

GS7.03.6 Stacking and Cleaning Reinforcement 

On delivery to the Site, steel reinforcement shall be placed on supports clear of the 
ground and shall be protected against damage.  Before being placed in position in the 
work all loose mill scale, loose rust, oil, paint, grease or other deleterious material shall 
be removed from the reinforcement and the reinforcement shall be kept free of these 
substances until the concrete is placed. 

GS7.03.7 Fabrication and Placement of Reinforcement 

Fabrication and placement of reinforcement shall conform to the requirements of  
AS 3600 and as specified herein. 

Reinforcing Steel 

Reinforcement shall be accurately placed in position and supported by approved 
concrete, metal or plastic chairs, spacers or hangers.  All reinforcement supports shall 
be securely wired to reinforcement.  In work where the final concrete surfaces will not 
be fully protected from the weather, all chairs and distance pieces in contact with the 
formwork shall be made of concrete or other approved materials. 

Concrete spacers shall be constructed from the same concrete mix specified for the 
section of the work in which the spacers are to be used. 

The reinforcement shall be secured against displacement by tying at intersections with 
annealed iron wire ties not smaller than 1.25mm diameter or by approved clips. Bars 
shall be tied at all intersections except where spacing is less than 300mm in each 
direction, in which case alternate intersections shall be tied. 

Reinforcing bars shall not be secured by tack welding except where permitted in writing 
in specific instances by the Superintendent. 

The ends of wire ties shall be bent away from nearby faces of forms, and shall not 
project into the concrete cover. 

In reinforcement in the form of a mat, each bar shall be secured at alternate 
intersections and at other points as required. 

Unless otherwise shown or specified, the minimum clear distance between parallel bars 
shall be in accordance with AS 3600. 

Top and bottom slab reinforcement shall be supported at such intervals and in such a 
manner to ensure no undue deflection of the bars during placing of the concrete.  The 
maximum spacing of supports shall be 60 diameters for bars and 750mm for fabric. 

Particular care shall be given to the support of light gauge reinforcement and of 
reinforcement in general where concrete is cast against the ground or against thin and 
relatively easily damaged waterproof membranes. 

Each beam ligature shall be secured to a bar in each corner of the ligature.  
Longitudinal beam reinforcement shall be secured by spacers or ties at not more than 
1000mm interval and all longitudinal column reinforcement secured to all ligatures at 
every intersection.  Spacers between layers of longitudinal reinforcements shall 
conform with the requirements of AS 3600.  

Under no circumstances shall reinforcement be displaced from the positions shown on 
the Drawings for the purpose of accommodating electrical conduits or service pipes of 
any description without the written permission of and to the details specified by the 
Superintendent. 

Prestressing Steel and Ducts 

The fabrication, protection, surface condition, fixing, tensioning and grouting of 
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prestressing tendons shall comply with AS 3600. 

The fixing and surface conditions of the anchorages shall comply with AS 3600. 

The surface condition, sealing and fixing of ducts shall comply with AS 3600. 

GS7.03.8 Concrete Cover 

Reinforcement shall be so placed to ensure that the resulting concrete cover to 
reinforcement is in accordance with the requirements of AS 3600 unless otherwise 
required by the Contract. 

GS7.03.9 Welding or Heating of Reinforcement 

Heating and welding of reinforcing bars shall conform to the requirements of AS 1554 
Part 3. The written permission of the Superintendent must be obtained before any 
heating or welding is performed. 

Welding or heating of prestressing tendons is not permitted. 

Where a quantity of welded reinforcement is to be provided, welding shall be performed 
by qualified welders under the supervision of an inspector qualified to CA 60. 
Production control tests shall be performed in accordance with AS 1554 Part 3. 

GS7.03.10 Exposed Reinforcement 

Exposed reinforcement bars intended for bonding with future extensions shall be 
thoroughly cleaned and protection from corrosion by a double coating of neat cement 
grout of creamy consistency or by other specified or approved covering. 

GS7.03.11 Reinforcement to Casing of Structural Steel Members 

Concrete casing to structural steel members shall be reinforced with hard-drawn wire or 
structural grade bars in accordance with the requirements of AS 4100 unless otherwise 
specified or shown on the Drawings.  An equivalent preformed fabric to AS 1304 may 
be permitted as an alternative form of wrapping.  The wrapping shall be placed so that 
the horizontal wires do not prevent or seriously impede the placing and proper 
compaction of the concrete.  The wires of the fabric wrapping shall not be less than 
40mm from the extreme edges of the steel members. 

The reinforcement shall be held in position by chairs, clips, ties (preferably of metal) or 
other supports, permitted by the Superintendent. 

GS7.04 MATERIALS FOR CONCRETE 

GS7.04.1 Materials for Concrete : General 

Concrete shall be composed of Portland cement, with or without fly ash, fine aggregate, 
coarse aggregate, water and any admixture that may be specified or approved. 

GS7.04.2 Water for Concrete 

Water for concrete shall be clean, fresh, and free from injurious amounts of acid, alkali, 
organic matter, oil or other deleterious substances harmful to concrete and/or the 
reinforcement. 

Water from the reticulated water supply shall be used where practicable. 

Recycled water shall not be used, except with the permission of the Superintendent. 

GS7.04.3 Cement for Concrete 

Type A Portland Cement shall be used unless otherwise particularly required by the 
Contract or approved by the Superintendent. 
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Cement shall have fineness index as defined in AS 3972 : 2010. 

Maximum acid-soluble chloride-ion shall not exceed 0.8 kg/m
3
 for concrete containing 

material requiring protection. 

Maximum sulphate content expressed as the percentage by mass of acid-soluble SO3 
to cement shall be not greater than 5%. 

Other strongly ionised salts, such as nitrates, shall not be added to concrete unless it 
can be shown that durability is not adversely affected. 

For cements used in works in the Northern Territory and North Queensland : 

(d) Maximum alkalis (expressed as N20) shall not exceed 0.8% 

(e) Maximum C3A shall not exceed 9% 

GS7.04.4 Aggregates for Concrete 

Aggregates for concrete shall comply with AS 2758 Part 1 "Concrete Aggregates".  
They shall be dense natural aggregates. 

Fine aggregates shall be clear, hard uncoated grains of natural sand and shall have not 
more than 70% passing a 600 micron sieve unless otherwise permitted by the 
Superintendent. 

Coarse aggregates shall consist of clear, hard, strong, durable, uncoated pieces of 
crushed stone, gravel, or crushed gravel.  The flakiness index and the elongation index 
shall be less than 30% when determined by the tests set out in AS 1141. 

GS7.04.5 Chemical Admixtures and Fly Ash 

Where specified or directed, chemical admixtures or fly ash shall be incorporated in the 
concrete mixture.  If the Contractor wishes to use such material when chemical 
admixtures or fly ash are not specified or directed, he shall request permission in writing 
and proceed only if permitted by the Superintendent.   

The Contractor shall advise the Superintendent of the type, brand and name of the 
proposed material, and if so required he shall submit samples for testing not less than 
28 days before use of the material is proposed, or the Contractor shall provide 
evidence to the Superintendent of the necessity for the use of the proposed additional 
material and that its use will have no deleterious effect on the concrete or 
reinforcement. 

Admixtures will not be permitted unless they conform to relevant Australian Standards 
or other approved Specifications and have a Queensland Main Roads Department 
Certificate of Approval for its use in the relevant situations.  A copy of such Certificate 
shall be supplied to the Superintendent for information. 

GS7.04.6 Use of Xypex 

This clause applies when a Xypex waterproofing product is used as an admixture or 
additive in concrete. 

A Xypex water proofing product shall be used as an admixture or additive in concrete 
when and where required by the contract or approved by the Superintendent. 

Use of a Xypex product in concrete and all aspects of concrete incorporating Xypex 
shall comply with the requirements of Xypex Australia and the Xypex Australia 
specification for use of the Xypex product.  Where this requirement would conflict with 
any other provision of the Contract the Contractor shall refer the matter to the 
Superintendent who after consultation with Xypex Australia or its authorised agent will 
direct the Contractor on the action to be taken. 

No other admixture or additives shall be used in concrete incorporating a Xypex 
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product unless such use is specifically approved by Xypex Australia. 

The Contractor shall liaise and cooperate with Xypex Australia or its authorised agent 
so as to ensure the successful outcome of the use of the Xypex product. 

The Contractor shall cause Xypex Australia to provide to the Superintendent is terms 
approved by the Superintendent a written guarantee that the concrete elements 
incorporating the Xypex product will be waterproof. 

GS7.04.7 Storage of Materials 

Each type and size of both fine and coarse aggregates shall be separately deposited 
on the site of the work in defined and prepared areas.  Precautions shall be taken to 
prevent contamination of the materials and mixing of the various types and sizes prior 
to use.  The aggregates shall be stored on a firm base with provision for adequate 
drainage of the stockpile. 

Adjacent stockpiles shall be separated by bulkheads. 

Batching bins, from which the water does not thoroughly drain, will not be permitted. 

To prevent variations in moisture content in excess of 2 percent, unless otherwise 
specified or approved, and/or contamination by dust, leaves, debris and rain the fine 
aggregate may be required to be protected by a suitable covering. 

Where special aggregates are required for exposed concrete finishes, the 
Superintendent may require that the Contractor ensure supply of these aggregates by 
storage of the full quantity of aggregate required on site or in locations nominated by 
the Superintendent. 

Cement shall be stored in sealed packages provided by the manufacturer, out of the 
weather. Cement which has been contaminated by moisture shall not be incorporated 
in concrete. 

GS7.05 EMBEDMENTS IN AND PENETRATIONS THROUGH CONCRETE 

GS7.05.1 Embedments and Penetrations Generally 

The Contractor shall be responsible for co-ordinating the provision of core holes and 
embedment requirements of all trades whether or not shown on the Drawings.  Where 
not shown on the Drawings, the Contractor shall submit details of such cores and 
embedments to the Superintendent for approval. 

The requirements specified below are given for general guidance only, and strict 
compliance therewith does not necessarily mean that approval will be forthcoming 
automatic. 

GS7.05.2 Embedments and Blockouts in Concrete Members 

Electric conduits, pipes and blockouts may only be embedded in structural members 
with the permission of the Superintendent and then only on condition that the size and 
location of the conduits, pipes and blockouts do not unduly impair the strength of those 
members, and shall not displace or interrupt reinforcement. 

The spacing and size of conduits and pipes shall conform to the requirements AS 3600. 

Generally embedded service lines, other than those merely passing through, shall not 
be larger in outside diameter than one third the thickness of the slab or wall, or one 
third of the minimum dimension of beam or column in which they are embedded, nor 
may they be spaced closer than three diameters centre to centre, or so located as to 
impair the strength of the construction. 

Unless otherwise approved electric conduits shall be placed above the bottom 
reinforcement and between bottom and top reinforcement in slabs. 
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All conduits, pipes and blockouts embedded in the concrete shall be so secured as to 
prevent movement during concreting. 

Positioning of embedded items shall be to a tolerance of + 5mm unless otherwise 
required by the Contract. 

The thickness of concrete cover measured from the nearest permanent surface of a 
concrete member to the outside of pipes, conduits, etc., embedded generally parallel to 
the surface of the member shall be not less than that of reinforcement in a similar 
location. 

No pipe or conduit shall be embedded within the concrete cover normally provided to 
the steel reinforcement. 

GS7.05.3 Types of Embedments 

No embedded conduit, pipe or the like shall contain or transport any material which is 
injurious to the material of such conduit, pipe, etc.  Aluminium embedded service lines 
shall not be used unless effectively coated or covered to prevent chemical action with 
the concrete or electrolytic action with the reinforcement. 

Conduits and pipes for electrical purposes shall conform to AS 3000: Electrical 
Installations. 

GS7.05.4 Blockouts and Holes 

Formwork for blockouts and holes shall be adequately fixed to withstand the placement 
and vibration of the concrete without displacement and shall be sealed to prevent grout 
loss.  The blockout forms shall be so designed to permit easy early removal without 
damage to the concrete. 

All openings shall be trimmed by reinforcement to the details required by the Contract. 

Concrete shall be thoroughly compacted by vibrators in and around any blockout to 
eliminate air pockets and to ensure that the surrounding section of concrete, including 
that vertically below any blockout, are totally filled. 

GS7.05.5 Pipes through Concrete Members  

Except for concrete members required to prevent the passage of water, penetrations 
for plumbing pipes and the like through slabs, walls and other concrete members shall 
be cored with approved sleeves of 20mm larger diameter than the pipe size.  After 
pipes are installed penetrations shall be packed and sealed to approval. Conduits shall 
be located over bottom reinforcement and under any top reinforcement, inside 
ligaments and ties etc., all to the approval of the Superintendent. 

GS7.05.6 Pipes Through Concrete Required to Prevent Passage of Water 

Where pipes are required to be set into concrete members required to prevent passage 
of water, they shall be accurately positioned before concreting and incorporated in the 
structure during the pour.  Formwork shall be formed closely to the outside of the pipe 
and concrete shall be placed and compacted thoroughly round pipe and puddle flange. 

Over the lengths of the pipes to be surrounded in concrete, the pipes shall be 
thoroughly cleaned of all surface coatings so that the bare clean pipe is exposed for 
bonding of the concrete. 

Where fixing in the course of construction is not possible and the Superintendent 
decides that cored holes may be left for future building in of pipes, the holes shall be of 
sufficient size to accommodate the proposed pipes and allow adequate room for 
subsequent filling with concrete.  Before setting pipes into position, the concrete shall 
be scabbled and before concreting the surfaces shall be moistened and grouted in 
order to develop a good bond.  The plugging concrete shall be as dry as possible and 
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shall be caulked tight and kept covered with moist sacks until set and for seven days 
thereafter.  The plugging concrete shall have an approved additive to reduce shrinkage 
or may be an approved epoxy mortar. 

GS7.05.7 Drilling of Hardened Concrete 

Drilling of hardened concrete for conduits or pipes or the like shall not be performed 
without the prior permission of the Superintendent, and shall be carried out in the 
locations indicated by and to the specification of the Superintendent. 

GS7.05.8 Tensioned Concrete 

In the case of tensioned concrete, penetrations or embedment of pipes, conduit and the 
like, other than those shown on the Drawings, may be restricted. 

The cost of any additional lengths of pipes or conduit lines made necessary by the 
rejection of embedment or core proposals shall be deemed to be included in the 
Contract Sum. 

GS7.06 READY MIXED OR SITE MIXED CONCRETE 

GS7.06.1 Use of Ready Mixed Concrete 

All concrete shall be supplied from an approved ready mixed concrete batch plant 
unless otherwise approved in particular instances by the Superintendent. 

Site mixing of concrete will normally only be approved by the Superintendent when he 
is satisfied that no suitable ready mixed concrete batch plant is available. 

GS7.06.2 Ready Mixed Concrete : General 

Ready mixed concrete shall be subject to approval by the Superintendent of the 
supplier thereof, the particular plant and the means of transport. 

The supply, delivery and use of ready mixed concrete shall comply in all respects with 
AS 1379 : 2007. 

The Superintendent may or may not require to supervise the batching and mixing at the 
particular plant.  Where concrete is ordered by Performance the Superintendent will 
generally not require it to be supervised but requires that the Contractor shall assume 
responsibility for the design of the concrete mix.  The Superintendent reserves the right 
to request full details of the mix supplied and to perform analysis of the concrete. 

GS7.06.3 Approval of Ready Mixed Concrete Supplier 

The Contractor shall submit to the Superintendent the name and address of the 
supplier and plant from whom he proposes to obtain the ready mixed concrete, not less 
than 7 days before he proposes to place an order.  The Superintendent may, at his 
discretion, approve or disapprove of any supplier or plant.  No commitments shall be 
made by the Contractor, and no concrete shall be supplied by any supplier from any 
plant, unless and until the Superintendent shall have approved of that supplier and 
plant.  

Should sampling of materials or inspection of equipment or supervision of any process 
by the Superintendent be refused or obstructed, the approval of the supplier shall be 
revoked. 

No extra payment will be made for any consequence arising from the disapproval by 
the Superintendent of any proposed supplier(s), or for disapproving the use of ready 
mixed concrete. 
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GS7.06.4 Plant and Equipment for Ready Mixed Concrete 

All plant and equipment used for ready mixed concrete shall comply with the Australian 
Standard for Specification and Supply of Concrete AS 1379. 

GS7.06.5 Site Mixed Concrete : General 

When the Superintendent approves that concrete may be mixed on Site the Contractor 
shall satisfy the Superintendent that the materials and methods and all other provisions 
of this Specification are being met at appropriate times during the course of the work. 

All concrete shall be batched and mixed in equipment conforming to the requirements 
of AS 1379. 

The equipment shall be regularly inspected and maintained and the calibration of all 
weighing equipment verified at intervals not exceeding 2 weeks. 

Concrete shall be batched and mixed only in quantities required for immediate placing 
in the forms.  

The remixing of partly hardened or old concrete, with or without additional cement or 
water, shall not be permitted. 

GS7.06.6 Grading and Proportions of Concrete 

Whether concrete is ready mixed or site mixed it shall be the Contractor's responsibility 
to ensure that the aggregates and cement are proportioned to produce a mixture which 
will work readily into the corners and angles of the forms and around reinforcement and 
embedments without permitting the materials to segregate or excess water to collect on 
the surface, and which has the strength and other properties required by the Contract. 

The water content of the mixture shall be the minimum that will provide the required 
slump.  The proportioning shall be such as to ensure that the resultant concrete will be 
sound, dense, durable and of the strength, surface finish and other properties specified 
or shown on the Drawings when placed and cured as specified. 

Unless the Superintendent's approval of gap-grading has been obtained, the grading of 
the mixed aggregates shall be continuous from coarse to fine.  The Superintendent 
may have analyses made of the wet concrete, and if the grading and/or proportions of 
the constituents of the concrete, including the cement, appear likely to cause excessive 
shrinkage or porosity in the set concrete, or to cause insufficient durability or have other 
deleterious effects, the approval of the supplier may be revoked. 

GS7.06.7 Uniformity of Ready Mixed Concrete Mixture 

If the concrete on delivery to the site has not been adequately mixed or has 
segregated, it shall be further mixed to approval before being discharged from the 
truck.  Concrete which has not been mixed to an acceptable state within 1 hour of the 
time of the addition of the cement to the mix shall not be used in the Works. 

GS7.06.8 Ordering Ready Mixed Concrete 

When ordering ready mixed concrete the Contractor shall give the following information 
as applicable to the concrete supplier and record the same information in an 
appropriately dated log-book cross-referenced to log-books required under Clause 
SAMPLING AND TESTING CONCRETE. 

(a) Type of Portland Cement 

(b) Slump 

(c) Maximum size of aggregate 

(d) Admixtures and rate of dosage 
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(e) Characteristic compressive strength - F'c 

(f) Quantity required 

(g) The structural element of the building being poured 

(h) Non-agitating trucks will not be permitted 

(i) Any other requirements 

GS7.06.9 Records for Site Mixed Concrete 

The Contractor shall maintain records for Site mixed concrete similar to those required 
for ready mixed concrete. 

GS7.06.10 Site Mixed Concrete : Trial Mixes 

If so directed, the Contractor shall make trial mixes using approved materials in 
proportions as specified and if so required he shall cast sample panels and/or cylinders 
for the purpose of checking any required properties. 

GS7.07 MIXING AND PLACING CONCRETE 

GS7.07.1 Mixers and Mixing 

Concrete shall be mixed in batch mixers of approved types which will ensure uniform 
distribution of the ingredients throughout the mix.  No mixer having a rated capacity of 
less than one bag batch shall be used.  The mixers shall be in good operating condition 
and the interior of the drums and the mixing blades shall be kept thoroughly clean and 
free of hardened concrete or mortar.  The mixer blades are to be in good condition, 
clean and undamaged.  During mixing, the drum shall be rotated at the optimum speed 
recommended by the manufacturer or, where no such recommendation has been 
made at a speed of not less than fourteen (14) and not more than twenty (20) 
revolutions per minute. 

The mixer shall not be charged with a batch greater than its rated capacity.  Charging 
of the mixer shall be so arranged that all solid ingredients will enter the mixer together.  
When charging the mixer, water shall be released first with the rate of flow so adjusted 
that it finished immediately after the last of the solids have entered the drum. If, 
however, as a precaution during cold weather, the water is heated above 40oC, then all 
the water shall first be charged into the mixer before any of the cement and aggregates 
are allowed to enter; sufficient coarse aggregate shall then be added to reduce the 
water temperature to below 40

o
C followed by the remainder of the dry ingredients. 

Each batch of concrete shall be discharged completely from the mixer drum before the 
materials for the following batch are loaded therein. 

GS7.07.2 Mixing Time  

Before any portion of the batch is discharged, the mixing shall continue for not less than 
the following times: 

Size of Batch Minimum Period of Mixing 

Not greater than 2 cubic metres 1.5 minutes 

Each additional 1 cubic 
metre or part thereof 

0.5 minute additional 

Permission to reduce these times may be given if it can be demonstrated that properly 
mixed concrete can be obtained in a shorter time. 

Provided the specified slump is maintained mixed concrete may be held in the mixer for 
a period of not more than 1 hour after the time of entry of cement into the mixer.  During 
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hot weather this time shall be reduced at the discretion of the Superintendent.  The 
mixer drum shall be rotated from time to time at mixing speed or continuously at a lower 
rate but under no circumstances shall water be added in excess of the amount 
specified. 

GS7.07.3 Hand Mixing of Concrete 

Concrete shall not be mixed by hand tools except in an emergency and then it shall be 
subject to permission of the Superintendent.  The amount of cement shall be 10 
percent more than the amount specified for machine-mixed concrete of similar grade. 

The volume of any hand mixed batch shall not exceed 0.5 cubic metre.  The fine 
aggregate and cement shall first be mixed until a uniform colour is obtained and then 
spread over the mixing platform in a thin layer. The coarse aggregate shall then be 
spread uniformly over the fine aggregate and cement and the whole turned over whilst 
the water is being added gently in finely-divided spray.  After the necessary quantity of 
water has been added, the mass shall be turned not less than three times on the 
platform until it is uniform in colour and texture. 

GS7.07.4 Hot Weather Requirements 

Concrete shall not be mixed when the outdoor shade temperature at the site of mixing 
exceeds 38oC except with the permission of and subject to such conditions as may be 
required by the Superintendent. 

Precautions shall be taken to avoid premature stiffening of the fresh mix and to reduce 
water absorption and evaporation losses. 

Concrete which is placed when the surrounding shade outdoor temperature is greater 
than 35oC but less than 38oC shall have a temperature when placed in the forms not 
greater than 35oC for normal concrete in footings, beams, columns, walls and slabs and 
not greater than 25oC when the concrete is used for large mass concrete sections, or 
where concrete strength equal to or greater than 40 MPa are used in sections 
exceeding 600mm in thickness.   

The concrete temperature when placed in the forms shall not exceed the specified 
temperature and shall be controlled by :   

(a) Using chilled mixing water, or 

(b) Spraying the coarse aggregate with cold water, or 

(c) Covering the container in which the concrete is transported to the forms, or 

(d) Using any combination of these methods 

The proposed method of maintaining the specified maximum temperature of the 
concrete shall be subject to the approval of the Superintendent. In addition, the 
formwork and reinforcement shall be maintained at a temperature not greater than 
32

o
C by protection, cold water spraying or other effective means.  The concrete shall be 

mixed, transported, placed and compacted as rapidly as possible and shall then be 
covered with an impervious membrane (or hessian kept wet) until moist curing begins.  
Curing compounds shall not be used except with the permission of the Superintendent. 
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GS7.07.5 Cold Weather Requirements 

The temperature of the freshly mixed concrete shall be within the limits shown in the 
following table: 

 Temperature of Concrete 

'Outdoor' Air Temperature Minimum Maximum 

Not less than 5
o
C  

 

10
o
C 32

o
C 

Less than 5
o
C or, in the opinion of the 

Superintendent likely to be less than 5
o
C 

within 48 hours after the time of mixing 

18
o
C 32

o
C 

 

No frozen materials or materials containing ice shall be placed in the mixer and all 
materials, forms and equipment coming in contact with the concrete shall be free of 
frost and ice. 

The use of salts, chemicals or other material in the mix, to lower the freezing point of 
the concrete, will not be permitted. 

If during cold weather it becomes evident that concrete will not develop sufficient 
strength to permit stripping of formwork within the specified  period of time, the 
Superintendent may permit the use of high-early-strength cement Type 'B'. 

The use of calcium chloride is PROHIBITED. 

The use of high early strength cement shall not be considered as a substitute for the 
heating of materials or for adequate protection of the freshly placed concrete against 
low temperatures. 

When so directed or permitted the materials, other than cement, shall be heated. 

Materials shall not be heated to a temperature greater than the minimum necessary to 
ensure that the temperature of the concrete, when placed, is within the limits specified 
above.  The temperature of the water shall not be above 70

o
C when placed in the 

mixer. 

GS7.07.6 Placing - General 

Concrete which has partially hardened or has been contaminated by foreign materials 
shall not be deposited in the work. 

Re-tempered concrete shall not be used. 

Concrete shall not be exposed to rain during mixing, transport or placing, or until it has 
set. During rain and when rain is impending approved protective measures shall be 
taken.  Any concrete so exposed shall immediately be removed from the works if so 
required by the Superintendent. 

Concrete shall be conveyed from the mixer to the place of deposit without delay and by 
methods which will not cause or permit segregation and/or loss of materials.  Troughs, 
chutes or pipes for conveying concrete may be used only if permission is obtained 
before use.  Such permission may be withdrawn if in the opinion of the Superintendent 
their use will adversely affect the quality of the concrete, and their use shall then be 
discontinued immediately. 

Concrete shall be deposited as nearly as practicable in its final position.  It shall not be 
dropped from a height in excess of 2 metres except with the prior permission of the 
Superintendent, nor shall it be dumped away from its final position and worked along 
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the forms. 

Concrete shall be placed at a rate that will permit proper compaction and shall not be 
placed to a depth greater than 450mm before compaction of the concrete below. 

The method of deposition shall be such as to prevent segregation and/or accumulation 
of concrete on the forms or reinforcement other than at the place of deposit.  Concrete 
for the work may be placed by concrete pump subject to the prior permission by the 
Superintendent of the pumping plant, methods and equipment including the pipework 
proposed to be used. 

The use of aluminium or magnesium alloy discharge pipe will not be permitted.  
Permission to use a pump will be provisional only and may be revoked at any time or 
for any portion of the work. 

Except at permitted construction joints, concrete in each section of the work shall be 
placed in a continuous operation such that new concrete is constantly being placed 
against unset concrete to produce a monolithic mass. 

Concrete shall be placed in the various sections of the work in such order and with 
such time intervals as may be permitted or required.  No reinforcement or other work 
shall be supported on walls or columns less than twelve (12) hours after the concreting 
in the walls and columns has been completed. 

When ready mix concrete is used the Contractor shall organise the delivery of concrete 
to the site in such quantities as can be efficiently handled by the labour and equipment 
available.  The Superintendent reserves the right to order the Contractor to provide 
additional equipment or men to assist in placing concrete and/or to alter the method of 
placing. 

All barrow runs, chute runs, pipelines, walkways and any other means of conveying 
concrete shall be adequately supported by independent means directly from the 
formwork and in no case shall the means of conveying the concrete etc. be supported 
from or allowed to displace the reinforcement. 

Concrete in which the reinforcement has been displaced shall be declared defective 
and shall be demolished. 

GS7.07.7 Concreting Underwater 

When conditions render it impossible or inadvisable to dewater excavations before 
placing concrete the Contractor shall obtain permission of the Superintendent prior to 
placing any concrete under water by tremie method. 

The Contractor shall give the Superintendent full details of the proposed concrete to be 
used in the above application, which shall be subject to the approval of the 
Superintendent. 

The Contractor shall continuously deposit concrete underwater, by means of a tremie 
or a concrete pump, until the required finished level of the concrete is obtained.  The 
concrete shall be carefully placed in a compact mass and shall not be disturbed after 
being deposited.  Still water shall be maintained at the point of deposit.  

A tremie shall consist of a watertight tube having a diameter of not less than 250mm 
with a hopper at the top. When a batch is dumped into the hopper the flow of concrete 
shall be induced by slightly raising the discharge end, always keeping it in the 
deposited concrete. 

Concrete pump discharge tubes and tremie tubes used to deposit concrete under water 
shall be equipped with a device that will prevent water from entering the tube while 
charging the tube with concrete.  The tubes shall be filled by a method that will prevent 
washing of the concrete.  The discharge end shall be completely submerged in 
concrete at all times and the tube shall contain sufficient concrete to prevent any water 
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entry.  Such tubes shall be supported so as to permit free movement of the discharge 
end over the entire top surface of the work and to permit rapid lowering when 
necessary to retard or stop the flow of concrete.  The flow shall be continuous until the 
work is completed and the resulting concrete seal shall be monolithic and homogenous. 

GS7.07.8 Compaction of Concrete 

During and immediately after placing, the concrete shall be thoroughly compacted by 
means of mechanical vibration supplemented by tamping, spading and slicing, as 
required, except when tremie concrete is placed.  Care shall be taken to fill every part 
of the forms, to work the concrete under and around all blockouts, fittings and the 
reinforcement without displacing it and to leave no air bubbles or voids. 

Mechanical vibration shall be applied internally to the freshly placed concrete, or 
externally to the surface of the freshly placed concrete, or externally to the formwork, or 
by a combination of these methods as specified, permitted or directed. Internal 
vibrators shall be used unless otherwise specified, permitted or directed.  Where fixed 
vibrators are attached directly to the forms, the forms shall be of sufficient rigidity to 
prevent distortion or movement under the action of these vibrators. 

Where sections are constructed in progressive layers (maximum height of layer to be 
450mm) the internal vibrators shall be extended through the freshly poured layer into 
the previous layer to provide thorough compaction of the mixture. 

A sufficient number of vibrators of adequate size shall be used to ensure the effective 
compaction of the whole of the concrete and expulsion of the air from it at the same 
rate as it is deposited in the forms.  In addition at least one vibrator of each type shall 
be provided as a reserve. 

Internal vibrators shall be applied in a systematic manner in the area of freshly 
deposited concrete immediately concrete placement is commenced at uniformly 
spaced points not further apart than twice the radius of visible vibration effect.  Vibrators 
shall be inserted vertically for not less than five seconds at each of these points.  
Vibration shall not be allowed to cause segregation, or to draw mortar from the 
surrounding concrete, or to damage partially hardened concrete. 

GS7.07.9 Construction Joints 

Construction joints shall be made only as and where shown on the Drawing and/or 
specified, or permitted and the whole of any section of the work between joints shall be 
cast in one continuous operation. 

If, due to breakdown or other unforseen contingency, a construction joint becomes 
necessary at a point not specified, concreting shall be continued by emergency means 
to a point designated by the Superintendent and a construction joint of approved type 
shall be formed. 

Unless otherwise specified, permitted or directed, construction joints shall be either 
vertical or horizontal. 

Construction joints shall be formed against mortar tight barriers to the details shown on 
the Drawings. 

Steel reinforcement shown as continuous on Drawings shall not be interrupted at 
construction joints. 

For construction joints in locations other than shown on the Drawings or specified, the 
Contractor shall obtain instructions from the Superintendent as to dowels, keys, steps, 
scabbling, or other provisions for load transfer. The cost of providing the keys, steps or 
other provisions shall be borne by the Contractor. 

Unless otherwise approved stop ends shall be removed within 4 hours of the concrete 
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being finished and the exposed surface shall be washed and brushed to remove 
laitance and mortar and to reveal the coarse aggregate. 

Where the early removal of stop ends is not practical and/or where approved the 
surface of the hardened concrete shall be cut back to dense sound concrete to reveal 
the coarse aggregate and debris removed. Cutting back of the surface shall not remove 
any upstands or keys. 

Immediately prior to placing the new concrete and subject to the permission of the 
Superintendent, the existing surface shall be cleaned with an air or water jet and the 
surface of the hardened concrete dampened by spraying with water. 

Waterstops shall be held firmly in position so that displacement is prevented during 
placement and vibration of the concrete.  To ensure bonding of the waterstops, 
particular care is to be taken in the compaction of the concrete at these locations. 

GS7.08 CONCRETE FINISHES 

GS7.08.1 General 

Concrete finishes shall be as required by the Contract. 

GS7.08.2 Classification for Surface Finish 

Unless otherwise required by the Contract, Class 3 Formwork in accordance with 
Section 3 of AS 3610 : 1995 shall be acceptable. 

GS7.08.3 Colour Uniformity 

Unless otherwise required by the Contract, type C Colour Control in accordance with 
Section 3 of AS 3610 : 1995 shall be acceptable. 

GS7.08.4 Surface Imperfections 

Unless otherwise required by the Contract, surface imperfections shall be in 
accordance with Table 3.4.2 of AS 3610 : 1995 for Class 3 formwork.  Blowholes 
greater than 12mm shall not be permitted. Method of repair shall be as approved by the 
Superintendent upon inspection of the surface. 

GS7.09 CURING AND PROTECTION OF CONCRETE 

GS7.09.1 Curing of Concrete 

Freshly cast concrete surfaces shall be protected from premature and excessively hot 
or cold temperatures. In windy conditions windbreaks shall be erected to shield the 
concrete surface during and after placing. 

The responsibility for the curing and protection of the concrete shall rest entirely with 
the Contractor, and curing methods which do not conform to this specification shall be 
rejected. 

Curing shall be commenced as soon as the exposed surface of the concrete has 
hardened sufficiently to prevent damage but in no case later than two hours after the 
finishing operation has been completed. Concrete shall be kept continuously moist by 
one of the following methods permitted by the Superintendent as listed hereunder: 

(a) Ponding or continuous spraying with water 

(b) The use of an absorptive cover (hessian, sand, or similar) kept continuously wet 

(c) The use of an impermeable membrane 

The covering material shall be held firmly against the concrete surface for the full length 
of all edges and laps and at frequent intervals between, so that there shall be no air 
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circulation at the concrete surface and to protect the membrane against damage from 
wind effects. 

If it is impractical in the opinion of the Superintendent to cover any surface with a 
vapourproof material, it shall be coated immediately the surface water has disappeared 
or the forms have been removed, with an approved liquid membrane-forming curing 
compound having an efficiency index at 7 days not less 80 percent.  If required to do so 
by the Superintendent the Contractor shall provide a certificate of the efficiency index of 
the curing compound measured using a method based on ASTM Des. C156-70 or 
other approved. 

Curing compounds shall be used only with the prior permission of the Superintendent. 

Where curing compounds are used care shall be taken not to damage the compounds 
by construction traffic during the curing period. 

Wax based curing compounds shall not be used on external surfaces subject to traffic 
unless they are completely removed after the curing period and before the surface is 
put into service. 

On surfaces which are to receive an applied finish, no compound which may adversely 
affect the proposed finish or its bond to the concrete shall be used. 

Curing shall continue until the cumulative number of days or fractions thereof, not 
necessarily consecutive, during which the outdoor air temperature is above 10oC, has 
totalled 7 days for normal Portland Cement concrete, 5 days for high early strength 
cement concrete, and 10 days for concrete containing Blended Cements, fly ash or 
pozzalanic materials. 

When the outdoor air temperature of the air during curing is less than 5oC, the 
temperature of the concrete shall be maintained between 10oC and 21oC for the 
required curing period and at the end of the curing period the use of cold moist sprays 
on the exposed surfaces shall not be required or permitted. 

The necessary arrangements for maintaining this temperature shall be made in 
advance of concreting. 

Rapid drying out at the end of the curing period shall be prevented by moist spraying as 
directed. 

Steel forms heated by the sun and all wood forms in contact with the concrete during 
the curing period shall be kept cool by loosening from contact with the concrete, 
shading, and/or wetting.  If forms are removed during the curing period one of the 
methods of curing specified shall be employed immediately and continued for the 
remainder of the curing period. 

Moist curing methods are preferred and the use of curing compounds is not to be 
considered as an alternative to moist curing under high temperature conditions. 

Atmospheric Steam curing of precast concrete members may be employed when 
permitted by the Superintendent and shall be in accordance with the recommendations 
of the relevant Australian Standard.  Where required by the Superintendent the 
members shall be moist cured for a further seven days after the temperature of the 
member has returned to ambient. 

GS7.09.2 Protection of Concrete 

The concrete shall be protected from damage due to load over-stress, heavy shocks 
and excessive vibration at all times and particularly during the curing period. 

All finished concrete surfaces and arrises shall be protected from damage caused by 
construction equipment, materials or methods, and by rain or running water. 

Self-supporting structures shall not be loaded by construction loads in such a manner 
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as to cause over-stress. 

In multi-storey construction it shall be the Contractor's responsibility to design the 
propping systems to prevent the loading of the lower floors exceeding the design live 
load on those floors. 

Erection of steelwork shall not commence until curing is completed, unless permitted 
otherwise in writing by the Superintendent. 

GS7.10 SAMPLING AND TESTING 

GS7.10.1 Sampling and Testing Procedures 

Sampling and testing shall be performed in accordance with AS 3600. 

GS7.10.2 Plant Control or Project Control Testing 

Plant control testing is not required under the Contract and project control testing shall 
be performed unless Particularly Specified. 

GS7.10.3 Seven Day Tests 

When required under the Contract, or at the Contractor's option, additional samples 
shall be taken for seven day compression tests.  The results of seven day tests shall be 
supplied to the Superintendent. Seven day tests may be used as a guide to the 
expected 28 day characteristic compressive strength.  However, acceptance or 
rejection of the concrete shall be based on the 28 day tests. 

GS7.10.4 Failure to Sample and /or Test Concrete 

In the event that the Contractor has failed to sample and/or test concrete, the 
Superintendent may direct that testing by alternative means be performed.  Such tests 
may include: 

(a) tests on cores drilled from the structure 

(b) Schmidt hammer tests 

(c) ultrasonic tests 

(d) other tests deemed appropriate by the Superintendent 

The Contractor shall bear the cost of any such tests and shall reinstate concrete 
removed or destroyed by such testing. 

Acceptance criteria shall be as determined by the Superintendent. 

GS7.11 REPAIR OF CONCRETE 

Where repair of concrete is necessary and permitted such repairs shall be performed 
by skilled workmen and completed within 24 hours after removal of formwork, or in the 
case of unformed concrete within 24 hours after placing of the concrete. 

Perform out all repairs to the entire approval of the Superintendent and at no cost to the 
Principal. 

GS7.12 SPRAYED CONCRETE 

GS7.12.1 Mix Proportions and Test Panels 

Mix proportions shall be such as to produce a cohesive mix suitable for spraying.  If the 
batch plant proposed as the supplier of the concrete has previously supplied concrete 
for application by spraying to vertical surfaces, the Contractor shall arrange for the 
Superintendent or his representative to inspect samples of such work and, subject to 
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approval of the quality of the work, the Superintendent may exempt the Contractor from 
the requirement to construct test panels. 

If the batch plant proposed as the supplier of sprayed concrete has not previously 
supplied concrete for spraying on vertical surfaces, a vertical test panel 2 metres long 
by 1 metre high and 150mm thick shall be constructed by spraying at least 24 hours 
prior to spraying of the pool. If the test panel is not considered satisfactory by the 
Superintendent, the mix proportions shall be adjusted and further test panels 
constructed as required until a satisfactory mix is obtained. Once the mix proportions 
have been approved by the Superintendent, they shall not be altered without his 
approval. 

The cost of making test panels shall be borne by the Contractor. 

GS7.12.2 Placing, Compacting and Finishing 

Sprayed concrete shall be applied only by Contractors, Sub-contractors, or tradesmen 
experienced in the practice of placing concrete by spraying. 

Concrete to be applied by spraying shall be supplied to the nozzle by a concrete pump, 
from which point it shall be propelled to its final position by compressed air.  The 
compressed air shall be supplied by a compressor having a capacity of not less than 
4m3/min. and shall be passed through a filter to remove all traces of oil. 

Where concrete is to be sprayed against earth, sand, rock or formed surfaces, all 
surfaces shall be dampened not more than one hour before concreting.  Rebound 
material shall not be incorporated into the work but shall be blown or shovelled clear. 

The nozzle shall be maintained at an angle as nearly normal to the surface as 
practicable except that the nozzle shall be angled to ensure thorough compaction 
behind all reinforcing bars and around all parts of embedments, waterstops, rope 
anchors, pipes and fittings. The sequence of placing shall be such that no surface shall 
be allowed to set before the addition of further concrete.  Where unforeseen delays 
occur as a result of interruptions to delivery or plant breakdown the Contractor shall 
make every endeavour to keep the progressing surfaces alive by applying small layers 
of material as available, and shall cover all progressing surfaces with new concrete 
immediately on resumption of normal operations. 

Thickness applied on vertical walls shall not exceed 100mm per layer, allowing 
sufficient time between layers for the concrete to stiffen but not set before application of 
the next layer.  If, for any reason, the concrete does take an initial set before application 
of the next layer, the surface shall be lightly broomed to remove laitance before 
application of the next layer.  Spraying will not be permitted to commence if rain is 
falling or if the Superintendent considers that rain is likely to fall during concreting or 
within 2 hours of the expected time of completion of concreting.  Where practicable very 
hot or very cold days shall be avoided. 

Floor surfaces shall be screeded and steel trowelled to a smooth finish as concreting 
proceeds. Walls shall be screeded to taut wires or other approved gauging device and 
shall be true to line and truly vertical.  All re-entrant corners shall be coved to a radius of 
300mm unless otherwise required by the Contract. 

In a sprayed concrete structure only the expansion joints detailed on the Drawings will 
be permitted, and no other construction joints will be allowed. 

GS7.13 MOVEMENT JOINTS AND WATERSTOPS 

GS7.13.1 Approval of Movement Joints 

The method of construction of movement joints shall be to the approval of the 
Superintendent.  Unless detailed in Drawings provided to the Contractor, the Contractor 
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shall be responsible for the design of movement joints so that the joint will tolerate 
movements expected in the normal service of the structure without detriment to the 
appearance, water tightness or serviceability of the structure. 

GS7.13.2 Materials Used in Joints 

The materials used in joints including bearing pads, mechanical parts, waterstops 
sealants, fillers and the like shall be subject to the approval of the Superintendent. 

GS7.13.3 Waterstops 

The type of waterstop to be used in floor expansion joints shall be one designed for 
application to the rear face of the concrete with valve elements projecting into the 
concrete.  The valves should be located at a centre to centre distance of not less than 
140mm.  For sprayed concrete structures, the same type of waterstop shall be 
continued up the walls. 

For conventional reinforced concrete construction, a waterstop of the centre bulb type 
shall be provided up the wall at expansion joints and in the horizontal joint between the 
floor and the wall.  At all intersections, waterstops shall be joined by heat or solvent 
welding to ensure continuity. 

Care shall be taken during concreting that waterstops are not damaged or displaced 
before or during concreting, and any damage occurring to an exposed section shall be 
made good before placing concrete in the vicinity of the damage. Waterstops shall be 
maintained in their correct locations during concreting and care shall be taken to ensure 
thorough compaction around the parts projecting into the concrete. 

GS7.14 WATER RETAINING STRUCTURES 

For structures in which reinforced concrete members are liquid retaining elements refer 
to Specification Section REINFORCED CONCRETE LIQUID RETAINING 
STRUCTURES. 
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GS8.00 GRAVITY SEWERAGE 

GS8.01 SUBJECT OF SPECIFICATION: SEWERAGE 

This Section of the Specification applies to the following: 

(a) Gravity Sewers 

(b) Sewerage manholes 

(c) Sewerage house connection branches 

GS8.02 STANDARDS AND RECOMMENDATIONS FOR INSTALLATION OF SEWERAGE 
WORKS 

Unless otherwise expressly required by the relevant Local Authority, installation of all 
sewerage works shall comply with the requirements of the relevant Local Authority, 
particularly the FNQROC Development Manual where applicable and elsewhere where 
required by the Contract, and AS 3500.2 Plumbing and Drainage Part 2: Sanitary 
Plumbing and Drainage, which take precedence over manufacturer’s 
recommendations. 

Installation of uPVC sewers shall comply with: 

• AS 2032: Installation of PVC Pipe Systems 

• AS 2566.2: Buried Flexible Pipelines Part 2: Installation 

All sewerage reticulation is to be undertaken by Licensed Drainers. 

GS8.03 STANDARD DRAWINGS FOR SEWERAGE WORKS 

Construction details shall be as shown on such of the following sets of drawings as are 
required by the Contract: 

• FNQROC Standard Drawings, which take precedence where applicable 

• Standard Drawings of the relevant Local Authority 

• Sewerage Code of Australia WSA-02 Standard Drawings 

• The Institute of Municipal Engineering Australia (Queensland) Standard 
Drawings. 

• The Local Government Engineers Association of Queensland Standard 
Drawings. 

• Such other drawings as are Particularly Specified 

GS8.04 EXCAVATION ETC FOR SEWERAGE WORKS 

Excavation and other earthworks for sewerage works shall comply with the 
Specification Section EARTHWORKS except where that Section conflicts with the 
FNQROC Development Manual, AS 3500.2 or AS 2566.2, which take precedence. 

All excavation shall be made to the lines, grades and forms shown on the drawings.  All 
trenches shall have vertical sides except that the Superintendent may approve trenches 
in which the sides above a level of 300mm above the top of the pipe are battered from 
the vertical, and if sheeted the clear width between the trench sheeting shall 
correspond with the dimensions shown for trenches. 

All trenches in developed private property, footpaths, roadways or public access areas 
shall have vertical sides unless otherwise approved in writing by the Superintendent. 

Trenches shall not be excavated wider than the standard widths shown on the 
drawings, except with the written approval of the Superintendent, who will take into 
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account the depth of trench, class of pipe and type of backfilling material.  If the 
Contractor excavates the trench wider than the approved width (due to collapse of the 
trench walls or for any other reason), then the Contractor shall, without extra payment, 
provide stronger pipes and/or more effective bedding and consolidation as ordered by 
the Superintendent. 

The Contractor shall take such precautions as are necessary to ensure that all 
excavation is made in a careful manner and that it is rendered secure and safe by 
sheeting and/or other means.  Throughout the whole of the work the Contractor shall 
take all precautions against accidents, etc, whether arising from insufficient strength of 
sheeting, bad workmanship, breakage of machinery or plant, inadequate caulking or 
packing, floods or any other causes whatsoever, as the Contractor will be held solely 
responsible for all damage, injury or loss that may be occasioned during the progress of 
the work, to all structures and other things above or adjacent to the excavation, to 
persons employed by the Contractor, by the Principal or otherwise, to the general 
public or to the Contractor's own or other works, and if the Principal shall suffer any 
expense by reason of such damage, injury or loss, the amount of such expense may be 
deducted from any monies or security held by the Principal due to the Contractor. 

The Contractor shall leave a clear space of 600mm minimum between the edge of the 
excavation and inner toes of the spoil banks.  No construction material, plant, or other 
loads shall be stored or parked within 1.00m of the edge of any excavation.  No 
excavated materials shall be stacked against the walls of any building or fence without 
the written permission of the owner of such building or fence. 

Where necessary due to site constraints or to suit specified work area limitations, 
excavated materials shall be removed from the site, stockpiled and brought back to the 
site for trench backfill following laying and jointing of sewers.  No extra payment shall 
be made for any such removal off site and return of excavated materials. 

The Contractor shall provide suitable drainage and shall remove all water promptly from 
all excavations and keep them dry while work is being prosecuted therein and until its 
completion.  Dewatering shall be carried out by methods which cause no damage to 
the works or to adjacent property.  The Contractor shall ensure that his workmen do not 
by walking on unprotected trench bottoms cause puddling or other damage to the 
material of the trench bottom or in any other way bring about a reduction in the bearing 
capacity of the material.  In the event that such capacity be reduced in such manner, 
the Contractor shall without any additional payment therefore make good the trench 
bottom to the satisfaction of the Superintendent by such means as the Superintendent 
may direct. 

The Contractor shall satisfy himself as to the necessity of timbering any excavation and 
he shall accept the sole responsibility as to requirements in this regard. 

GS8.05 BEDDING AND SURROUND FOR SEWERAGE PIPES AND FITTINGS 

The standard types of sewer construction are detailed on the Standard Drawings and 
are dependent upon the actual trench conditions prevailing.  It is to be clearly 
understood that the actual type of bedding to be constructed and paid for shall be as 
ordered by the Superintendent in writing after consideration of actual conditions in the 
trench. 

Unless otherwise directed or approved by the Superintendent sewer bed and surround 
shall be FNQROC Type 1.  The Superintendent may in writing vary the class of 
bedding and surround to be employed in any location on the basis of ground or other 
conditions actually encountered.  Should the Contractor encounter ground conditions 
which he considers should warrant a change in type of bedding and surround from 
those shown on the Drawings and/or Particularly Specified he shall draw the attention 
of the Superintendent to this matter. 
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Other forms of trench construction shall be as directed or approved by the 
Superintendent, for which purpose reference may be made to FNQROC, IMEAQ, 
LGEAQ or CRC Standard Drawings. 

Approved granular bedding material shall be placed, spread, compacted and brought to 
a minimum thickness required by the Drawings, over the full width of the trench to the 
level underside of the pipe.  An area of bedding adjacent to the position of the pipe 
collar shall be removed to provide a minimum 20mm clearance to the collar while the 
remainder of the pipe is bedded evenly on the bedding material.  The remainder of the 
bedding material shall then be placed and carefully tamped to avoid disturbing the 
position of the pipe ensuring that the surface of every pipe is in full and even contact 
with the bedding material. 

All bell holes shall be rammed prior to completion of the bedding operation.  The 
bedding material shall be uniformly compacted so as to achieve the following standards 
according to the relevant Test Methods contained in AS 1289: 

• Minimum dry density ratio (cohesive soils) 95% Standard 

• Minimum density index (cohesionless soils)  65% 

The pipes shall then be bedded evenly on this material.  After laying and levelling the 
pipe, more material shall be placed and compacted evenly and carefully below and on 
each side of the pipe. 

Specific requirements for Type 1 and Type 2 bedding and trench details shall be as 
follows. 

GS8.05.1 FNQROC Type 1 Bedding 

Type 1 bedding and trench detail shall consist of a clean coarse sand free from organic 
matter, clay, shells and deleterious material with 100% passing the 6.7mm AS sieve 
and not more than 5% passing a 0.150mm sieve.  A finer grained sand may be 
approved where the trench bottom is founded in sound ground and clear of 
groundwater at all times. 

GS8.05.2 Type 1A Bedding 

Type 1A Alternative Construction consisting of a screened rock with a maximum size of 
16mm and not more than 15% passing a 6.7mm sieve will be accepted as an 
alternative bedding material under the pipe.  Where the Superintendent is satisfied that 
ground water conditions are such that the use of the alternative bedding will provide 
improved foundations and/or improved laying and jointing conditions he may approve 
the alternative screened gravel bedding. 

GS8.05.3 FNQROC Type 2 Bedding 

Type 2 bedding and trench detail method of construction requires the excavation of the 
trench to below the invert level of the pipe.  Geotextile fabric as specified shall be laid in 
the bottom section of the trench as indicated on the drawing and held in position by an 
approved method.  Crushed rock with a maximum size of 37.5mm, not more than 20% 
passing a 19mm sieve and not more than 5% passing a 4.3mm sieve, shall be placed 
in 100mm layers and thoroughly compacted to within 100mm below the underside of 
the pipe.  Each layer shall be tamped with air operated tampers or other approved 
means, water being removed from the excavation as work proceeds.  The geotextile 
fabric shall then be folded over the top of the approved fill as indicated on the drawings 
and lapped a minimum of 450mm. 

Rock shall be placed and tamped until it supports the load of 3 tonnes on a 300mm 
square steel plate with a settlement not exceeding 12mm in 12 hours under full load.  
The equipment for performance of load tests on Type 2 bedding in accordance with this 
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Clause shall be provided by the Contractor. 

Such load tests shall be carried out by the Contractor at any locations where the 
Superintendent deems desirable.  The cost of provisions of the equipment and labour 
involved shall be included in the Bill of Quantities. 

The remaining 100mm between the top of the crushed rock layer and the pipe shall be 
filled with an approved bedding material as specified for Type 1 bedding.  The pipes 
shall be surrounded to height of 300mm above the top of the pipe with approved fill. 

GS8.05.4 Type 3 Bedding  

Prior to the formation of the cradle the pipes shall be laid on concrete or hardwood 
blocks and brought to line and grade by means of wedges or similar.  Cradles shall be 
interrupted at the face of each socket by a compressible membrane 12mm thick to 
allow for expansion and movement of the pipes.  The concrete shall have a slump of 
between 100mm and 150mm. 

After jointing of the pipe the concrete shall be placed uniformly beneath and on both 
sides of the pipe with sufficient concrete to provide support for at least the bottom 
quadrant of the pipe.  The width of the cradle shall be as shown on the Drawings.  
Before concreting commences, the pipes shall be secured to prevent them from 
floating. 

Where hardwood decking or piles are used the timber shall be of an approved variety. 

GS8.06 LAYING AND JOINTING SEWERAGE PIPES AND FITTINGS 

Sewerage pipes and fittings shall be laid in compliance with AS2566.2 and AS3500.2 
as applicable except that rubber ring joints shall be employed. 

Laying and jointing of pipes and fittings shall not proceed until the Superintendent has 
approved the trench construction and bedding material.  Unless approved by the 
Superintendent, laying and jointing shall not be carried out in trenches which are not 
completely dewatered.  

Pipes and fitting shall be laid in straight lines to the lines, grades and levels shown on 
the drawings.  Pipes which are not straight shall be laid with the deviation from straight 
in the horizontal plane.  Flexible pipes with such deviation shall then be brought back to 
a straight line by selective compaction of bedding material along the sides of the pipes.  
The maximum horizontal deviations to either side from the design axis of a pipeline 
shall be 100mm for all sizes of pipes.  Pipes and fittings shall be laid to a tolerance of ± 
5mm on design invert level provided that the difference between the greatest positive 
and the greatest negative deviation from the design invert level does not exceed 5mm 
in any 6m length of pipe, and provided that the grade in the pipe calculated between 
manholes shall not be less than that specified.  Fall between pipe inverts across 
manholes shall not be less than that shown on the drawings.  Lines, levels and grades 
shall be checked and pipes found to be incorrect shall be removed and re-laid. 

Pipes shall be bedded solidly and evenly on the compacted bedding material for the full 
length of the barrel with the sockets or couplings free from pressure. 

Before laying, the insides of all pipes and fittings shall be thoroughly cleaned of all dirt 
or foreign matter and care shall be exercised to prevent any dirt or foreign matter 
entering the pipes and fittings during the operation of laying and jointing.  After laying, 
all open ends shall be protected by the use of plugs against the entrance of dirt or 
foreign matter. 

Rubber ring jointed pipes shall be jointed strictly in accordance with the 
recommendations of the manufacturer.  Lubricant used for rubber ring joints shall be 
that recommended by the pipe manufacturer.  The position of the ring shall be checked 
to ensure that it is properly home and is free from kinks and twists.  Spigots and 
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sockets shall be clean and dry before jointing and foreign material shall be removed. 

PVC-U pipes and fittings shall be installed in accordance with the provisions of Part 5 of 
AS 2032 particularly with respect to the provision of pipe side support and overlay 
material. 

Gibault joints shall be set with equal overlap on both pipes, the rings rolled into place 
without twisting and the collars bolted up tightly and evenly at right angles to the pipe.  
Pipes shall be laid, jointed, checked, tested and approved in complete lengths from 
manhole to manhole, prior to the commencement of backfilling. 

Pipes to be embedded in manhole walls shall be laid and retained in correct position. 

Where the drawings require ductile iron pipes or iron fittings to be laid in ground, the 
pipes and fittings shall be protected with polyethylene sleeving installed in accordance 
with the provisions AS 3681. 

GS8.07 CONCRETE SURROUND 

Where indicated in the Drawings, or where cover to pipes from finished surface level is 
less than 600mm or elsewhere as directed by the Superintendent, the Contractor shall 
supply and place Grade N15 mass concrete surround of 100mm minimum thickness to 
the pipes. 

Reinforcement and construction joints shall be provided to the surround where detailed 
in the Drawings or as directed by the Superintendent. 

GS8.08 UNSOUND SEWERAGE PIPES OR FITTINGS 

The Contractor shall examine all pipes and fittings at the time of laying or installation 
and shall not incorporate any unsound pipes or fittings in the Works. 

GS8.09 REPAIR OF PROTECTIVE COATINGS OF SEWERAGE PIPES AND FITTINGS 

Unless otherwise directed by the Superintendent the Contractor shall repair all 
damaged protective coatings to the approval of the Superintendent. 

Such repair shall be at the Contractor’s expense unless the Superintendent shall 
otherwise direct in cases in which the Superintendent is satisfied that the damage is not 
the responsibility of the Contractor. 

GS8.10 HOUSE CONNECTION BRANCHES 

Oblique (Y) junction fittings shall be positioned in the pipeline to suit house drainage 
connection locations.  A standard short pipe shall be installed each side of the junction 
fitting.  An approved watertight, readily removable cap shall be provided to seal the 
branch of the fitting. 

The locations of all jump-up and house connection branch locations shall be indicated 
by connecting an approved metallic marker tape to the end cap prior to backfilling, and 
continuing this tape to ground level or the level required by the Standard Drawings. 

GS8.11 SEWERAGE MANHOLES AND INSPECTION CHAMBERS 

Sewerage manholes and their appurtenances shall be constructed in accordance with 
the Standard Sewerage Drawings. 

Manhole types to be used in each instance shall be as required by the Drawings. 

Manholes and inspection chambers shall be constructed to the dimensions, levels and 
other details shown on the drawings. 

Marine aggregates shall not be used. 

Manhole and chamber bases and walls shall be cast using both internal and external 
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formwork. 

Formwork and concrete surface finish shall comply with AS 3610.  Surface finish shall 
be Class 3. 

Unformed surfaces shall have steel trowelled finish. 

Method of repair of concrete surfaces, if permitted, shall be to the approval of the 
Superintendent. 

Where the difference between inlet and outlet sewer levels necessitates internal drops, 
they shall be constructed as detailed on the Drawings. 

Channels shall be formed in the base of the manhole chamber to connect all incoming 
sewers and house connection junctions to the outlet sewer.  Changes in channel 
direction shall be achieved with the largest practicable radius curve.  Channel profiles 
and bench slopes shall be as detailed in the Drawings and the channels and benches 
shall be rendered with a 1 cement: 2 sand mortar not less than 12mm thick, finished 
smoothly. 

Step irons or ladders in manholes or chambers are not required. 

Where indicated on the Drawings the covers shall be of an approved bolt down type. 

Where manhole cover levels are shown on Drawings such levels are intended to be 
indicative only unless otherwise Particularly Specified on the Drawings.  Manhole tops 
shall be at final ground level or above final ground level as required by the Contract. 

Frames shall generally be cast in a concrete surround ring which shall be cast insitu on 
the top slab as detailed on the Drawings.  Manhole and chamber top slabs shall be 
reinforced as detailed on the Drawings and cast insitu on the walls as detailed on the 
Drawings.  Care shall be taken to ensure that the joint is water tight.  For shallow 
manholes the manhole cover frame shall be set in the top slab as detailed in the 
Drawings. 

Sewer pipe connections to manholes shall be made using a short length of pipe set in 
the wall to provide a flexible joint at the outside face of the wall, with a short pipe 
located immediately outside the wall as detailed on the drawings.  The couplings or 
pipes shall be cast into the concrete so that there is no infiltration of ground water into 
the structure. 

Where the Drawings require an inlet to be provided at a manhole for a future sewer to 
be connected, the inlet shall be provided as a closed manhole coupling or socket of 
appropriate diameter cast in the wall of the manhole at the invert level shown on the 
Drawings.  A channel and benching shall be provided in the manhole base to form a 
smooth connection to the outlet. 

GS8.12 BUILDING CONNECTION JUNCTIONS TO MANHOLES 

Where the Drawings require a house drainage connection junction to be provided to a 
manhole or chamber, a 100mm dia closed manhole coupling or a short length of pipe 
shall be set at the required level in the wall as specified for sewer pipe connections.  
The short pipe shall provide a flexible joint at the outer face of the wall and shall be 
closed with a watertight plug or cap which can be readily removed when a house drain 
is to be connected to it.  A channel and benching shall be provided in the manhole or 
chamber as specified for those structures to connect the junction to the outlet sewer. 

GS8.13 CONNECTIONS TO EXISTING SEWERAGE WORKS 

The Contractor shall connect new sewerage to existing sewerage as required by the 
Contract. 

The connection of new sewers to existing sewerage shall be carried out by the 
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Contractor in the presence of the relevant Council Representative. 

Connection shall be made to existing sewers only at manholes or inspection chambers 
and after all new sewers have been flushed and approved by the Superintendent.  
Where the Drawings show connection to an existing sealed inlet, the cap or plug shall 
be removed and the pipe set in the inlet with a suitable new rubber ring seal.  The 
channel inside the manhole from the inlet shall be cleaned of all accumulated debris. 

Where there is no existing sealed inlet, the Contractor shall break out the manhole wall 
at the appropriate level, supply and securely concrete in a manhole coupling or short 
pipe providing a flexible joint at the external face of the wall.  The sewer pipe shall then 
be connected to the coupling or short pipe.  Benching in the manhole shall be broken 
out to form a channel from the new inlet.  The channel shall be rendered as previously 
specified to provide a smooth surface and a channel width equal to the diameter of the 
sewer pipe to which it connects.  Extreme care shall be taken by the Contractor to 
prevent any debris falling into the ‘live’ channel of the manhole and be carried off in the 
sewer. 

Connection to other structures such as pump stations shall be made in a manner 
similar to that specified for manholes and in accordance with details shown on the 
Drawings. 

GS8.14 WATERTIGHTNESS 

All sewerage works shall be water tight under all conditions of normal use. 

GS8.15 INSPECTION OF SEWERAGE WORKS 

Sewerage Works shall be inspected and tested in accordance with the requirements of 
the referenced Standards. 

All works shall be inspected by the Superintendent. 

The Contractor shall arrange for sewers and pumping mains to be inspected by the 
appropriate officer of the relevant Local Authority.  The Contractor shall ascertain and 
comply with the requirements of the Local Authority Officer in this regard. 

GS8.16 TESTING SEWERAGE WORKS 

GS8.16.1 General 

Testing shall be carried out by the Contractor at the Contractor’s risk and expense.  
The Contractor shall provide all labour together with certified pressure gauges and all 
compressors, pumps, engines, pipes, temporary valves, plugs, fittings as may be 
necessary.  All testing shall be carried out in the presence of the Superintendent.  (Hold 
Point). 

GS8.16.2 Sewers and Building Connection Junctions 

The accuracy of alignment and grade will be checked by sighting through the sewers 
with mirrors and by check levelling of invert levels. A tolerance of plus or minus 5mm in 
level will be allowed provided that the difference between the greatest positive and 
negative deviations from the planned invert levels does not exceed 5mm in any length 
of 6m, the line does not pond water and provided that the grade in the pipe calculated 
between manholes shall not be less than that specified.  Fall between pipe inverts 
across manholes shall not be less than that shown on the Drawings. 

The Contractor shall pressure test by air testing each length of sewer between 
successive manholes on completion of all building connection branches and prior to 
backfilling that length of sewer trench. 

Such tests shall be performed in accordance with the requirements of the FNQROC 
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Development Manual. 

GS8.16.3 Manholes and Chambers 

The Contractor shall hydrostatically test or vacuum test each manhole and inspection 
chamber.  The Contractor shall carry out the testing prior to backfilling around the 
structure unless approved otherwise by the Superintendent. 

Such tests shall be performed in accordance with the requirements of the FNQROC 
Development Manual. 

Should any manhole or chamber fail the test or should any defects arise during the test, 
the Contractor shall carry out repairs in an approved manner at the Contractor’s 
expense.  The structure shall then be retested and repaired until such time as the test 
acceptance criteria are achieved. 

GS8.16.4 Retesting 

Should a section of sewer fail the test or should any defects arise during the test, the 
Contractor shall carry out repairs in an approved manner at the Contractor’s expense.  
The section shall then be retested and repaired until such time as the test acceptance 
criteria are achieved.  If the test procedures do not achieve a satisfactory result, then 
the Superintendent may order that the pipe work be inspected internally at the 
Contractor’s expense by television camera or other approved means to determine pipe 
defects.  Defects revealed by such internal inspection shall be repaired to comply with 
the provisions of the Specification. 

GS8.16.5 Delay of Testing 

Should the Contractor delay testing until other works, such as backfilling, are carried 
out, the Contractors shall have no claim for compensation or damage for any matters 
arising from such delay in testing. 

GS8.16.6 CCTV Inspection of Sewers 

All sewers shall be inspected by closed circuit television (CCTV) as required by the 
FNQROC Development Manual. 

GS8.16.7 Ovality Testing 

Sewers shall be tested to determine excessive ovality in accordance with the 
requirements of the FNQROC Development Manual. 

GS8.17 FLOTATION OF SEWERAGE PIPELINE 

The Contractor shall be solely responsible for ensuring that flotation of the pipeline 
does not occur. 

Should any section of pipeline become buoyant the pipes of the affected section shall 
be pulled apart and re-laid as specified to the satisfaction of the Superintendent. 

GS8.18 BACKFILLING FOR SEWERAGE WORKS 

GS8.19 GENERAL 

Backfilling for sewerage works shall comply with the Specification Section 
EARTHWORKS except where that Section conflicts with the referenced Standards 
which take precedence. 

Backfilling shall not be placed until the sewers and manholes have been successfully 
tested unless approved otherwise by the Superintendent. 

Sewer trenches shall be backfilled in accordance with the requirements of the 
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FNQROC Development Manual. 

The materials used for backfilling shall, except as specified below, be selected by the 
Superintendent from those excavated under the Contract. 

Should the excavated material be insufficient in quality or quantity for backfilling the 
Contractor shall, if ordered by the Superintendent, procure additional materials of 
approved quality from some other source outside the limits of this Contract. 

Trench sheeting shall be carefully withdrawn and the Contractor shall exercise every 
precaution against slips or falls by means of intermediate shoring, planking or props as 
he will be held solely responsible for any damage occasioned to the work or adjoining 
properties.  Where trenches have been sheeted the backfilling and the removal of 
sheeting shall be carried out in stages.  Backfilling shall first be carried out up to the 
stage as agreed on with the Superintendent, being appropriately consolidated as 
specified.  The trench sheeting shall then be partially removed as approved by the 
Superintendent and the backfilling re consolidated so as to ensure that the space 
occupied by the trench sheeting is completely filled with consolidated backfill material. 

Flooding of non-cohesive material shall be an acceptable method to achieve 
compaction only in circumstances in which rapid drainage of the bedding is available. 

GS8.19.1 Backfilling Under Proposed Pavements and Road Shoulders 

Unless otherwise approved the following shall apply unless a different form of 
construction is required by the Contract. 

Where trenches are under constructed road pavements and shoulders, or in other 
situations where ordered by the Superintendent, the backfill shall be approved sand to 
underside of pavement.  The backfill shall be compacted to not less than 75% Density 
Index. 

Compaction testing for road crossings shall be carried out at the rate of not less than 
one (1) test for each road crossing for both subgrade and base course. 

GS8.19.2 Backfilling Under Existing Pavements and Road Shoulders 

The following shall apply unless a different form of construction is required by the 
Contract. 

The trench above the surround level shall be backfilled with cement stabilised sand with 
3% cement by volume compacted to not less than 75% Density Index. 

Compaction testing for road crossings shall be carried out at the rate of not less than 
one (1) test for each road crossing for both subgrade and base course. 

In all cases, the finished surface shall be left in a condition at least equal to that of the 
original pavement. 

GS8.19.3 Backfilling under Footpaths and Elsewhere 

The trench above the blanket course level shall be filled with approved material from 
the excavations and compacted until a minimum of 90% of the Standard Maximum Dry 
Density as determined by AS 1289 5.1.1 has been achieved.  A nominal 50mm mound 
across the trench is to be placed as part of the backfilling operation. 

GS8.20 DISPOSAL OF SURPLUS EXCAVATED MATERIAL 

Surplus spoil or reject material from the excavations shall be disposed of off site to the 
approval of the Superintendent. 

GS8.21 RESTORATION OF SURFACES OF SEWERAGE EXCAVATIONS 

All surfaces shall be restored in accordance with the requirements of the FNQROC 
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Development Manual. 

In paved surfaces the edges of trench or pit excavation shall be cut neatly and vertically 
through the pavement.  The pavement shall be restored to the original standard to the 
approval of the Superintendent. 

In grassed areas, the top 150mm and in garden areas the top 300mm of the backfilling 
shall be carried out with material approved by the Superintendent as equivalent to that 
removed. 

In flexible pavements the pavement material used in restoration shall be of a quality 
approved by the Superintendent as equivalent to that removed.  The depth and width of 
pavement material shall be as ordered by the Superintendent.  The sides of the trench 
shall be trimmed straight and vertical to a depth of 50mm below the existing paved 
surface and 50mm compacted depth of approved bitumen premix shall be used to fill 
the excavation to the level of the existing paved surface after the application of a tack 
coat to the bottom and sides. 

Asphalt surfaces shall be restored using asphalt in accordance with the current 
Specifications of the Department of Main Roads (Qld).  The thickness of asphalt shall 
be the same as that removed. 

In concrete pavements, the sides of the areas to be removed shall be neatly saw cut in 
straight lines.  The concrete used for reinstatement shall be of a quality approved by the 
Superintendent as not inferior to that removed, but shall in no case be of lower quality 
than N25 concrete.  The depth of concrete shall be as ordered by the Superintendent.  
In reinforced concrete pavements, reinforcing steel shall be included in the restored 
pavement to details approved by the Superintendent as providing equivalent strength.  
The surface finish of the restored pavement shall match the adjoining pavement in 
texture and colour and the junction with the undisturbed pavement shall be a neat even 
joint. 

All backfilling shall be completed as soon as practicable in each length.  Areas affected 
shall be cleared up, the surfaces made good and all surplus materials carted away.  All 
road crossings including bitumen sealing shall be completed within five (5) days of 
commencement of excavation of the crossing. 

The Contractor shall, from time to time, as required, provide and place any pavement 
material, topsoil and other material that may be necessary to make good any 
subsidence and shall ensure that the restored surfaces are maintained throughout the 
duration of the Contract in conformity with the level of the adjoining surfaces to allow 
the safe and convenient passage of traffic. 

All fences, buildings, and other structures removed or damaged by the Contractor shall 
be made good or replaced so as to be the equal of those existing before the 
Contractor's operations. 

Where creek banks are disturbed during construction of the works, the areas disturbed 
shall be rock pitched to prevent erosion during flood periods.  All work shall be to the 
satisfaction of the Department of Natural Resources & Water. 

All restoration work shall be to the satisfaction of the Superintendent.  Initial cleaning up 
shall be carried out as soon as backfilling is complete and restoration shall be 
completed (excluding maintenance) within fourteen (14) days after each length is 
backfilled. 

Where, in the opinion of the Superintendent, restoration work is not proceeding in 
accordance with the Contract requirements, the Superintendent may direct that 
construction of sewers/vacuum mains/pressure mains cease pending rectification of 
outstanding restoration work.  The Contractor shall not be entitled to any claims for 
delay or additional cost arising from any such direction. 
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In the event of the Contractor refusing or neglecting to carry out restoration work 
(including maintenance thereof) as specified, or to comply with the directions of the 
Superintendent in connection therewith, the Principal shall have the power after seven 
(7) days notice has been given by the Superintendent, or in the case of road crossings 
or emergencies without prior notice, to do the same and all costs and expenses thereby 
incurred shall be charged to the Contractor on account of this Contract or may be 
deducted from any moneys due or that may come due to the Contractor under this 
Contract. 

GS8.22 CLEANING AND FLUSHING SEWERAGE WORKS 

After testing for water tightness the Contractor shall clean all foreign materials from 
sewerage pipelines, including house connection branches, by flushing with clean water. 

Such flushing shall be performed without damage or interference to the Works or 
others. 

Flushing water and debris shall be trapped and removed at the lower end of each 
section and under no circumstance shall it be flushed into previously inspected lines or 
into ‘live’ sewers.  Where flushing water is discharged to new sewerage manholes or 
pumping station chambers it shall be removed by the Contractor by pumping or other 
approved means. 

Flushing water shall not be permitted to enter the existing sewerage system. 

Flushing water shall be disposed of to the approval of the Superintendent, 

After cleaning, the line is to be inspected by the Superintendent before acceptance and 
the Contractor shall provide any assistance necessary to complete the inspection.  On 
inspection by the Superintendent after flushing the sewer shall present a clear barrel 
free from any obstruction. 

Manhole and chamber benching and channels shall also be cleaned and the channels 
left in a clean and smooth condition. 

GS8.23 CLEANING UP 

The Contractor shall remove all equipment, debris and extraneous materials from the 
site of works and clean up the site generally to the satisfaction of the Superintendent.
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GS9.00 SUBMERSIBLE SEWAGE PUMPING STATION: CIVIL WORKS 

GS9.01 SUBJECT OF SPECIFICATION SECTION  

This section of the Specification states general requirements for construction of the 
submersible pumping station well and valve chamber, for supply and installation of 
pipework fittings and valves, and for the pump station security compound. 

GS9.02 GENERAL ARRANGEMENT OF PUMPING STATION  

The general arrangement of the pumping station shall be as shown on the Drawings 
and/or as Particularly Specified. 

Where the pumping station top level is shown on the Drawings such level is intended to 
be indicative only unless otherwise Particularly Specified on the Drawings.  The 
pumping station top levels shall be at final ground level or above final ground level as 
required by the Contract.  Electrical plinth top level shall be raised above pumping 
station top level where so required by the Drawings. 

Notwithstanding the above, the top levels shall be not lower than the general minimum 
top level specified in the Contract. 

An external all weather light shall be provided of such power as to provide adequate 
night illumination for servicing purposes.  The light shall be controlled from the control 
panel on a separately protected circuit. 

GS9.03 WATERTIGHTNESS  

The Works including all pipework, fittings and other parts of the Works required to 
contain or come into contact with water, sewage or the like shall be watertight under all 
conditions of normal use. 

GS9.04 CONCRETE  

All concrete works shall be constructed in accordance with Specification Section 
CONCRETE WORK and as specified herein. 

Concrete shall be of grade shown on the Drawings or otherwise approved, shall have a 
water/cement ratio not exceeding 0.5 and a cement content between the limits 360 and 
400kg per cubic metre. 

Marine aggregates shall not be used. 

Formwork shall comply with Section 3 of AS 3610 : 1995, and shall be Class 3 with no 
blowholes of largest visible dimension greater than 12mm. 

Concrete surface shall have a type C colour finish as defined in Section 3 of  
AS 3610 : 1995. 

Unformed surfaces shall have steel trowelled finish. 

Method of repair of concrete surfaces, if permitted, shall be to the approval of the 
Superintendent. 

GS9.05 CONSTRUCTION OF PUMP STATION WELL STRUCTURE 

The pump station well structure shall be constructed only by caissoning where that 
method of construction is required by the Contract. 

Where a specific method of construction is not specified, the Contractor may choose to 
construct the well by caissoning or an alternative method. 

The method of construction of the pump station well shall be subject to the approval of 
the Superintendent but shall be the sole responsibility of the Contractor. 
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In all cases the Contractor shall be solely responsible for ensuring an adequate factor 
of safety against uplift of the whole structure or any part of the structure during the 
temporary or permanent condition. 

Measures for preventing flotation may include any or any combination of the following 
subject to the limitations of the method of construction and to the approval of the 
Superintendent: 

• a concrete plug in the base of the structure; 

• extension of the base beyond the walls of the structure so as to mobilize mass 
of soil in resisting uplift; 

• a concrete collar outside the walls of the structure; 

• thickening of structure walls; 

• thickening of roof slab; 

• permanent ground anchors; 

• such other measures as are approved by the Superintendent. 

All costs of preventing flotation shall be borne by the Contractor. 

Should flotation to any extent occur, the structure shall be rectified by the Contractor to 
the approval of the Superintendent at the sole expense of the Contractor. 

GS9.06 CAISSON CONSTRUCTION  

Where the pump station well is built by caissoning the provisions of this Clause shall 
apply. 

The method of construction including the method of sinking the caisson shall be subject 
to the prior approval of the Superintendent. 

Any modifications to the structure from the details shown on the Drawings which are 
necessary to accommodate construction in the form of a caisson shall be at the 
expense of the Contractor and shall be subject to the prior approval of the 
Superintendent.   

During sinking the caisson the Contractor shall maintain a constant check on its 
position and alignment and shall promptly implement any necessary measures to 
correct errors in position or alignment as work proceeds. 

The floor of the pumping station shall be cast in the dry.  The perimeter of the walls at 
the joint with the floor shall be scabbled and immediately prior to placing floor concrete 
shall be moistened and painted with cement slurry. 

GS9.07 JOINT SEALING AND WATERSTOPS  

All joint fillers, sealants, waterstops and the like shall be of approved manufacture, shall 
be suitable for the purpose for which they are employed and shall be used in strict 
accordance with the manufacturer's recommendations. 

Where waterstops are required in joints in concrete they shall be fully supported in the 
formwork, free of nails and clear of reinforcement or other fixtures.  During concreting, 
care shall be taken to ensure that the concrete is fully compacted against the 
waterstops and that they do not bend or distort. 

GS9.08 PIPES AND FITTINGS  

Pipework and fittings shall be securely fixed in position and shall be isolated from 
vibration by flexible connections and supports where necessary. 

Connection of pumping station and valve chamber pipework to external pipework shall 
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be approved flexible couplings. 

Where pipe cutting is necessary it shall be performed with an approved mechanical 
pipe cutter, and the edges of the cut shall be clean, true and square.  Any damage to 
lining and the cut edge shall be protected to the approval of the Superintendent. 

The ends of pipes shall be capped or plugged while awaiting erection and when 
otherwise open after erection. 

GS9.09 ANCHORAGES AND SUPPORTS  

All valves, bends, tees, wyes, reducers and the like shall be supported and restrained.  
Pipework shall be supported as necessary. 

Supports and anchorages shall be designed by the Contractor to accept the thrusts 
developed in the system including those due to hydraulic transients and to testing. 

Details of anchorages and supports shall be proposed by the Contractor and shall be 
subject to the approval of the Superintendent. 

Bolts, nuts, washers and packings used in anchorages and supports shall be of 
stainless steel.  Straps shall be of galvanised mild steel with an approved applied 
protective coating. 

GS9.10 PIPES THROUGH CONCRETE  

Where pipes are required to be set into concrete structure required to prevent the 
passage of water they shall wherever reasonably possible in the opinion of the 
Superintendent be accurately positioned before concreting and incorporated in the 
structure during the pour.  Such pipes shall be fitted with weep flanges.  Formwork shall 
be formed closely to the outside of the pipe and concrete shall be placed and 
compacted thoroughly round pipe and puddle flange.  

Over the lengths of the pipes to be surrounded in concrete, the pipes shall be 
thoroughly cleaned of all surface coatings so that the bare clean pipe is exposed for 
bonding of the concrete. 

Where fixing in the course of construction is not possible and the Superintendent 
decides that cored holes may be left for future building in of pipes, the holes shall be of 
sufficient size to accommodate the proposed pipes and allow adequate room for 
subsequent filling with concrete.  Before setting pipes into position, the concrete shall 
be scabbled and before concreting the surfaces shall be moistened and grouted in 
order to develop a good bond.  The plugging concrete shall be as dry as possible and 
shall be caulked tight and kept covered with moist sacks or the like until set and for 
seven days thereafter.  The plugging concrete shall have an approved additive to 
reduce shrinkage or may be an epoxy mortar. 

Pipework passing through concrete not required to prevent passage of water shall be 
isolated from the concrete structure by an approved collar in such a manner as to 
permit relative movement. 

GS9.11 WATER SERVICE  

A water service shall be provided to the pumping station.  The service shall terminate at 
an approved brass hose cock of size as Particularly Specified, located 750mm above 
the pumping station roof slab level at the location shown on the Drawings.  The hose 
cock riser shall be of galvanised iron and shall be securely fastened by approved 
means. 

GS9.12 PUMP LIFTING EQUIPMENT 

Pump lifting equipment (other than lifting chains) shall not be provided for ongoing use 
by the Principal unless otherwise required by the Contract. 
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Pump lifting equipment if required shall be as Particularly Specified or shown on the 
Drawings. 

The Contactor shall however be responsible for provision of such lifting equipment as 
the Contractor may require for performance of the Works. 

GS9.13 REPAIR OF DAMAGED FINISHES  

Damaged finishes shall be repaired by means approved by the Superintendent. 

GS9.14 PUMP STATION SECURITY ENCLOSURE 

A security enclosure shall be provided when Particularly Specified or otherwise 
required by the Contract. 

The dimensions of the pump station security enclosure shall be as shown on the 
Drawings. 

Unless otherwise required by the Contract the security fence shall comply with 
FNQROC Standard Drawing S1027 Security Fencing, and shall be Type 1 with the 
barbed wire cranked outside the compound. 

The fence shall be adequately tensioned.  The tops of fabric and fence posts shall be 
even. 

Bottoms of fence and gate posts shall be painted with an approved epoxy paint to 
150mm above the top of the concrete footings. 

Tops of concrete footings shall be sloped downwards from the post to the edge as 
shown on the Drawing and shall be above the level of the ground including mulch or the 
like so that water drains away from the post. 

The pump station security enclosure shall include a double gate in an approved 
location and opening hands.  The clear width of the gate shall be appropriate to the 
requirements of maintenance but no less than 2.40m.  The gate shall be provided with 
a robust lock with three keys which shall be provided to the Superintendent prior to 
Practical Completion. 

GS9.15 GROUND SURFACE AROUND PUMP STATION 

The ground surface around the pump station shall be graded so that water will drain 
freely away from the station without ponding over an area approved by the 
Superintendent. 

The ground surface shall be compacted to no less than 95% of Standard Relative Dry 
Density to a depth of at least 250mm beyond the extent of backfill.  All backfill shall be 
compacted to at least 95% of S.R.D.D.  

The Contractor shall reinstate any settlement of the surface so prepared when required 
to do so by the Superintendent. 
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GS10.00 SUBMERSIBLE SEWAGE PUMPING STATION: ELECTRICAL MECHANICAL 
WORKS 

GS10.01 SUBJECT OF SPECIFICATION SECTION  

This Section of the Specification states general requirements for electrical and 
mechanical aspects of sewage pumping station employing submersible pumps. 

GS10.02 GENERAL STANDARDS OF DESIGN, MATERIALS AND WORKMANSHIP 

References to design in this Clause shall apply to the extent that design is the 
responsibility of the Contractor. 

The Works shall be designed and constructed according to best modern practice to 
ensure satisfactory operation in which efficient operation, continuity and reliability of 
service and the facilitation of inspection, maintenance and repair are prime 
considerations. 

Every reasonable precaution shall be incorporated in the Works for the safety and 
convenience of the public and of maintenance and operating personnel, which are of 
paramount importance. 

The installation shall include all apparatus necessary to achieve the criteria stated 
above. 

The design of the Works shall be in accordance with the relevant Australian Standards 
and all materials and workmanship shall be in accordance with the relevant Australian 
Standards.   

The Works shall be entirely suitable for service in the local climatic conditions. 

The plant shall be of types of which spare parts are readily obtainable and shall not be 
of obsolete or obsolescent design. 

All materials shall be stamped by an approved authority.  Any materials not so stamped 
shall be deemed to be unsatisfactory.  Notwithstanding that materials carry the stamp 
of an approved authority the Superintendent shall have the right to reject any materials 
which in his opinion are unsatisfactory. 

Materials shall comply with the Specification Section MATERIALS. 

All materials and their finishes shall be suitable for their conditions of service. 

As far as reasonably possible, the Works shall be vandal proof.  The Works shall 
comply with the requirements of the Superintendent and shall meet his approval in all 
respects. 

GS10.03 GUARANTEES  

The Contractor shall guarantee the performance of the plant in accordance with the 
Specification and the operational circumstances and shall accept full responsibility for 
the efficiency and correct operation of the equipment.  The Contractor shall be 
responsible for all sub guarantees of suppliers and sub contractors to this end. 

Guarantees shall be in writing and shall be in terms approved by the Superintendent. 

Copies of all guarantees shall be included in the Operating and Maintenance Catalogue 
as specified. 

GS10.04 GENERAL ARRANGEMENT OF PUMPING STATION PLANT 

The general arrangement of the pumping station plant shall be as shown on the 
Drawings and/or Particularly Specified. 

Unless otherwise required by the Contract there shall be two identical pumps and 
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motors mounted in parallel. 

GS10.05 OPERATION OF PUMPING STATION  

The system/method of operation of the pumping station shall be as Particularly 
Specified and/or shown on the Drawings, or as follows. 

Unless otherwise Particularly Specified the operation of the pumping station shall be as 
follows:  

The pumps shall operate on a one duty/one standby or one duty/one standby-booster 
basis as required by the Contract.   

Pumping units shall be automatically controlled from level sensing equipment in the wet 
well.  Control levels for long term conditions will typically be as follows: 

• High high level alarm (100mm below overflow level) 

• High level alarm (200mm below inlet invert level) 

• Standby start level (300mm below inlet invert level) 

• Duty start level (600mm below inlet invert level) 

• Pump cut-out level  

o for fixed speed pumps: 100mm above the minimum submergence level 
of pumps 

o for variable speed pumps: minimum of 100mm above top of motor 
casing 

• Low level alarm (snort level of the pumps) 

Pump control levels shall be set at least 150mm apart. 

For the short term, different control levels may be required by the Contract or by the 
Superintendent, particularly pump start levels. 

The electrical controls shall provide sequential operation of the pumps so that running 
times are equalized. 

The duty pump shall start when the liquid level rises to the duty start level.   

Unless otherwise Particularly Specified an interlock shall prevent both pumps from 
running together and limit the load on the power supply.   However, it shall be possible 
to set the pumps to operate on a duty plus standby-booster basis. 

Where the pumps are to operate on a one duty/one standby basis the following shall 
apply.  If the duty pump fails to start or fails to run at or above duty start level the 
standby pump shall start when the liquid level rises to the standby start level. 

Where the pumps are to operate on a one duty/one standby-booster basis the following 
shall apply.  If the duty pump fails to start or fails to run at or above duty start level the 
standby-booster pump shall start when the liquid level rises to the standby start level.  
Additionally, the standby-booster pump shall start when the liquid level rises to standby 
start level when the duty pump is running. 

The duty pump shall stop when the liquid level falls to the pump stop level.  If the 
running pump does not stop and the liquid level falls to the low level alarm level, a 
second attempt shall be made to stop the running pump and if that fails a pump over-
run alarm shall be initiated.  If the liquid level falls to a level at which damage could 
occur to the pump, the pump shall stop automatically. 

Where two pumps are running together they shall be set so that they do not stop 
simultaneously. 

In the event of pump failure the failed pump shall remain locked out and the other pump 
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shall continue to operate as required.   

Where the pumps are to operate on a one duty/one standby-booster basis, there shall 
be a delay between restarting the first and second pumps following restoration of power 
supply when the sewage level has risen to or above the standby start level.  The delay 
shall be adjustable to up to 5 minutes. 

GS10.06 INSTALLATION OF PLANT  

Skilled personnel shall be employed on the installation of plant.  They shall be 
technically competent to interpret drawings, to diagnose faults occurring during the 
installation commissioning and tests on completion, and to report on all matters 
appertaining to installation. 

The installation of plant shall as far as is practicable be performed after civil engineering 
or building work has been substantially completed, so as to minimise damage to plant.  
Where installation proceeds simultaneously with adjacent civil engineering or building 
work, care shall be taken to protect the plant from water, debris, dust, paint and other 
contaminants to the satisfaction of the Superintendent. 

GS10.07 ELECTRICAL INSTALLATION  

Installation of electrical works shall comply with Specification Section ELECTRICAL 
INSTALLATION. 

GS10.08 PUMPS 

Where the Particular Specification or Drawings particularly specify the make, model, 
and type of pumps to be provided that specification shall take precedence over this 
general specification to the extent that there is conflict. 

The pump duty shall be as Particularly Specified or required by the Drawings. 

Where the Contractor has selected pumps on the basis of performance requirements 
detailed in the Particular Specification or on the Drawings and the Superintendent has 
provisionally approved the pumps on the basis of information provided as part of 
Tender or otherwise such approval shall not relieve the Contractor of any of his 
liabilities under the Contract. 

Primary criteria for selection of pumps shall be durability, reliability, simplicity of 
installation and ease of maintenance. 

Pumps shall be of approved type and design, shall be fully submersible electric motor 
driven, shall be suitable for pumping raw unscreened sewage, shall be non clogging, 
capable of passing 75mm diameter spheres, rags and the like and where Particularly 
Specified shall be fitted with macerators or cutter impellers. 

The rated pump operating speed shall not exceed 1,500 RPM unless otherwise 
expressly approved. 

The materials of construction of the pumps shall be suitable for the stresses and 
pressure involved and for adequate resistance to corrosions. 

Pump casings and chambers shall be of robust construction, cast in close grained iron 
or cast steel of a grade suitable for the pressures involved and capable of withstanding 
the stresses likely to be experienced. 

Liquid passages shall be designed and correctly formed to provide the highest 
efficiency and performance and absence of turbulence. 

All pump parts subject to pressure shall be so constructed as to effectively withstand a 
test pressure of 1.0 Mpa. 

Pump impellers and guide vanes (where applicable) shall be of hardened cast iron, 
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stainless steel or gun metal and shall be accurately machined with waterways finished 
to a smooth surface. 

Impellers shall be open-sided single bladed and designed to prevent choking.   
Impellers shall be hydraulically, statically and dynamically balanced on the shaft and 
accurately machined and finished to reduce friction and leakage losses to a minimum.  
Impellers shall be so designed that with any variation of head on the pump the driving 
motor will not be loaded above its continuous maximum rating in water at 27

o
C.  The 

impeller shall be securely keyed and locked to the pump shaft. 

Pump shafts shall be of high quality stainless steel and shall be of suitable diameter to 
withstand all stresses imposed on them.  The critical characteristic speeds of the shaft 
shall be well above the maximum running speed.  The design of the pumps shall be 
such that resonance at the specified operating speed is avoided and the amplitude of 
vibration at a maximum, peak to peak, shall not exceed 0.045mm at the four pole 
speed.  Renewable shaft sleeves of approved material shall be fitted to protect the 
pump shaft from the liquid to be pumped and from wear at the glands. 

Main pump and drive shaft intermediate bearings shall be of a type suitable to give 
satisfactory and long service under the duty conditions specified. 

All pump bearings shall be designed for a nominal life of not less than 40,000 operating 
hours.  The lubrication system and bearings shall be so designed that the plant will run 
continuously and satisfactorily for at least 6000 hours without attention of any kind. 

Unless otherwise approved, renewable wearing rings of approved material shall be 
provided, with clearances suitable for the liquid to be pumped, at all surfaces where 
wear may impair the efficiency of the pump.  

All wearing parts shall be of ample size.  Shaft seals shall be approved mechanical 
type.  Two shaft seals are preferred.  Glands and seals shall be suitable for the liquid to 
be pumped, for the suction and delivery heads involved and for the pump shaft speed.  
Adequate arrangements for the adjustment of glands and seals shall be incorporated in 
the pump design. 

The pumps shall have adequately designed and properly constructed discharge 
connections.  The locating and attachment points of the pumps and brackets shall be 
drilled or positioned symmetrically so that similar units are interchangeable, and 
provision shall be made to ensure and maintain accurate alignment of mating faces of 
the discharge connection and pumps so that sewage does not escape during 
operation.  All joints shall have machined metal to metal faces or alternatively be 
provided with a single gasket of maximum thickness 0.13mm.  The discharge pedestal 
shall have provision for fasten it to the floor of the pump well. 

Each pump shall be held in position by a vertical guide bar, or bars, extending to the top 
of the pump well.  Where a single vertical positioning bar is provided this shall be a 
square or rectangular in section for ready alignment of mating faces of the discharge 
connection and pump when the pump is lowered into the well.  Guide bars shall be 
fabricated from galvanized or stainless steel.  Pumps shall slide freely up and down 
guide bars without snatching or jamming.  It shall not be necessary to enter the pump 
well to free, disconnect, raise, lower, locate or fix a pump. 

Each pump shall be fitted with a stainless steel grade 304 lifting chain which shall 
extend to the top of the pump well.  Each lifting chain shall be rated for not less than 
twice the pump unit mass.  The chain shall comply with the requirements of AS 2321 or 
equivalent ISO or DIN standard and shall be tested and marked accordingly.  Each 
lifting chain shall be provided with suitable lifting rings at intervals no greater than 1.0m 
and with adequate terminal shackles, all as recommended by the pump manufacturer.  
Each lifting chain shall be brought up to a stainless steel hook securely anchored and 
readily accessible from outside the pumping station roof opening. 
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All fixing bolts, nuts, washers and packings shall be of stainless steel. 

An automatic cutout shall prevent the dry running of any pump and an adjustable high 
pressure cutout switch shall be provided to stop the pump in the event of excess 
delivery pressure. 

Pumps shall be installed in all respects in accordance with the manufacturer's 
recommendations.  

GS10.09 PUMP MOTORS  

Pump motors shall be suitable in all respects for submerged operation. 

Each motor shall be suitable for connection to a 415 volt + 6% 3 phase, 50 Hz 
electricity supply with voltage drops complying with the SAA Wiring Rules, except that 
for motors of less than 1.5 KW single phase operation shall be acceptable. 

Motor enclosures shall comply with the minimum degree of protection IPX8 in 
accordance with AS 1939.  Motors shall be fully insulated with a minimum of Class E 
material. 

The starting current of each motor shall comply with the requirements of the Electricity 
Act and of the Electricity Supply Authority. 

The power factor of the installation in operating conditions shall not be less than 0.8 
unless written approval of the Electricity Supply Authority for a lower power factor has 
been submitted with the tender. 

For the purposes of establishing motor rating and insulation class, ambient conditions 
shall be deemed to be liquid or air at a temperature of 40oC. 

Each motor shall have a maximum continuous rating in accordance with AS 1359 to 
suit the operational requirements of the driven plant in all respects and prevent motor 
overload under the full range of working conditions, including zero head. 

In all cases motor insulation class shall be suitable for the conditions of service, but 
shall be not inferior to Class H. 

Motor bearings shall be standard metric size anti-friction rolling contract ball or roller 
type.  The bearings shall have a running life of 25 000 hours based on the International 
Standard Organisation’s Recommendation No. R281 for a 90 percent success rate. 

Each motor shall incorporate an integral cooling system which allows the motor to 
operate continuously at its rated output submerged or in air in a wet well environment.  
The cooling system shall be self supplying rendering additional cooling devices 
unnecessary.  

Motors shall be provided with underwater power cables of at least 660 volt grade which 
shall be sealed in the motor terminal housings.  Connections shall be provided to permit 
disconnection of submersible motor cables for maintenance; such connections shall be 
outside the pump chamber and there shall be no terminal or connection boxes or the 
like within the pump chamber. 

Each motor shall be provided with a weatherproof isolating switch. 

The control system for each motor shall incorporate at least the following safeguards:  

• thermistor control in each phase of winding circuits in accordance with  
AS 60947 : 2005 Part 8 for 3 phase motors of rating 2 KW or greater, or 
microtherm control; 

• protection against phase failure; 

• protection against under voltage; 

• protection against overload to AS 60947 : 2005, Part 8; 
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• water voiding control to prevent the dry running of any pump; 

• an adjustable high pressure cutout switch to stop the pump in the event of 
excess delivery pressure. 

Unless otherwise specifically approved motors of 10 KW and over shall be protected by 
HRC fuses not circuit breakers. 

Motor controls shall be such that in the event of power failure motors shall restart 
automatically and in sequence (not simultaneously) on restoration of the power supply.  
Motor controls shall be such that each motor may be started and stopped under full 
manual control. 

GS10.10 LIQUID LEVEL SENSORS 

Liquid level in the pump well shall be monitored and equipment controlled by a system 
incorporating approved liquid level sensors. 

Mercury float switches or similar which depend for their operation on freedom of 
movement shall not be employed in sewage pump wells unless otherwise specifically 
approved. 

The liquid level controller shall be an analog system or a digital system as required by 
the Contract. 

Digital level controllers shall be adjustable in increments no greater than 100mm. 

Initially the controllers shall be set to levels determined by the Superintendent but their 
arrangement shall be such that the operating levels may be easily adjusted in service. 

The level controllers shall be suitably supported on brackets provided and mounted by 
the Contractor to the approval of the Superintendent.  The level controller assembly 
shall be readily accessible from the access hatch. 

GS10.11 PROTECTIVE COATINGS 

The external surfaces of each submersible pump and motor unit, and its associated 
discharge pedestal shall be thoroughly cleaned, primed and coated with an approved 
protective coating.  

GS10.12 WATERTIGHTNESS  

The Works including all pipework fittings and other parts of the Works required to 
contain or come into contact with water shall be watertight under all conditions of 
normal use. 

GS10.13 NOISE CONTROL 

The Contractor shall ensure that the noise emitted by the plant shall be within 
acceptable limits for night time operation in a residential area. 

GS10.14 MARKING OF EQUIPMENT 

Each item of mechanical and electrical equipment shall be fitted with a metal nameplate 
or such other means as may be approved by the Superintendent giving the 
manufacturer's name, model number, serial number, date of manufacture and full 
particulars of the duty or output, speed, or other service details as are appropriate in the 
opinion of the Superintendent. 

An additional stainless steel specification plate providing full details of the pump model, 
serial number, performance etc., shall be provided for each pump unit supplied for 
affixing inside the switchboard cubicle.  Stainless steel grade 316 fasteners shall be 
used to attach the specification plate to the pump units. 
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The direction of rotation of all moving parts shall be clearly marked by stamping or by 
means of a permanently attached plate. 

All markings of equipment shall be located in conspicuous approved positions. 

GS10.15 REPAIR OF DAMAGED FINISHES 

Damaged finishes shall be repaired by means approved by the Superintendent. 

GS10.16 SERVICE MATERIALS AND SPARE PARTS 

The Contractor shall provide sufficient service materials and unused spare parts for 
5,000 hours operation.  The items shall be suitably protected, labelled and delivered to 
a place and person nominated by the Superintendent prior to Practical Completion. The 
Contractor shall provide with the service materials and spare parts a list of the items so 
provided. 

All spare parts shall be strictly interchangeable with the corresponding parts in the 
plant. The quality of spare parts shall not be inferior to that of the original plant. 

The Contractor shall provide to the Superintendent prior to Practical Completion the 
receipt of the recipient for the service materials and spare parts. 

GS10.17 SPECIAL TOOLS AND EQUIPMENT 

The Contractor shall provide all special fixtures, tools and equipment required for 
servicing the plant which are not normally available within the range of equipment found 
in a well equipped fitters and electrician's workshop.  The items shall be delivered in a 
suitable toolbox to a place and person nominated by the Superintendent prior to 
Practical Completion.  The Contractor shall provide with the items a list of the items 
supplied. 

The Contractor shall provide to the Superintendent prior to Practical Completion the 
receipt of the recipient for the special tools and equipment. 
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GS11.00 PUMPING STATION: ELECTRICAL INSTALLATION 

GS11.01 ELECTRICITY SUPPLY 

Unless otherwise provided for in the Contract a 3-phase 415 volt 50 Hz electricity 
supply will be provided by the Electricity Supply Authority to the point of attachment at 
the pump station. 

GS11.02 COMPLIANCE WITH REGULATIONS ETC 

The complete electrical installation and all its components shall comply with the 
requirements of AS 3000 SAA Wiring Rules, the Electricity Act and Regulations, all by-
laws and other relevant regulations and requirements in force in the area of the Works, 
and any special requirements of the Electricity Supply Authority and / or the 
Superintendent. 

GS11.03 FEES 

The Contractor shall obtain and complete all notices and shall pay all fees and charges 
required by the Electricity Supply Authority, and shall obtain any consents necessary to 
enable the works to be undertaken. 

This requirement excludes contributions and deposits payable in accordance with 
conditions of the Electricity Supply Authority for provision of reticulation to the Works. 

GS11.04 FINAL INSPECTION BY ELECTRICITY AUTHORITY 

The Contractor shall arrange for the Electricity Supply Authority to perform all 
necessary inspections and for a certificate of inspection certifying "Nil Defects" to be 
obtained.  The Contractor shall provide such certificate to the Superintendent prior to 
Practical Completion. 

The Contractor shall allow for the Electricity Supply Authority to inspect underground 
wiring before trenches are refilled if so required by the Authority. 

GS11.05 POINT OF ATTACHMENT  

The Contractor shall: 

(a) provide a point of attachment for connection of aerial conductors of sufficient 
height and strength to meet the requirements of the Electricity Supply Authority, 
or 

(b) provide a point of attachment for underground conductors to meet the 
requirements of the Electricity Supply Authority, whichever system of external 
electricity is Particularly Specified, and shall provide the necessary mains   
service connection facilities. 

GS11.06 CONSUMERS MAINS CABLES 

The Contractor shall install consumers mains cables from the Electricity Supply 
Authority point of supply to the main switch at the monitoring and control cubicle.  
Cables shall be installed underground in HD PVC conduits in accordance with AS3000 
category ‘A’ system, with warning tape above.  Conduits shall include sweep bends to 
vertical at transformer pole and under switchboard.  An LD PVC conduit shall be 
provided up the transformer pole with a gooseneck at the top of eliminate water entry. 

The cables shall be of type and size to suit pump starting and operating conditions, 
including a maximum voltage drop of 2% under maximum running conditions (both 
pumps running) and 10% under start conditions (one pump running and one starting).  
Cable calculations shall be computed in accordance with AS 3008 and a copy of the 
calculations shall be supplied to the Superintendent.  
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GS11.07 METERING  

Unless Particularly Specified otherwise main metering shall be accessible from outside 
the security enclosure or plant room. 

Submetering, if required, shall be as Particularly Specified. 

GS11.08 SWITCHGEAR AND CONTROL AND MONITORING CUBICLE ENCLOSURE  

All incoming switchgear, auxiliary distribution gear, motor starters, plant control gear 
and other electrical equipment shall as far as practicable be housed in one switchgear,  
control monitoring cubicle, or otherwise shall be housed in cubicles assembled together 
to form one continuous control panel of uniform height and appearance. 

The switchgear, control and monitoring cubicle enclosure shall be located and mounted 
as shown on the Drawings or Particularly Specified or approved.  Unless otherwise 
required by the Contract it shall be of outdoor type.  It shall be mounted at a convenient 
height for inspection and maintenance, preferably base mounted, otherwise where 
approved mounted on adequate robust corrosion resistant supports. 

The enclosure shall generally comply with the requirements of AS 3439. 

The switchgear, control and monitoring cubicle enclosure shall be constructed of 2mm 
brushed finished unpainted Grade 316 stainless steel or 3.15mm marine grade 
aluminium powder coated in white. 

The exterior and interior surfaces of an aluminium cubicle shall be cleaned and 
prepared for powder coating in compliance with the recommendations or guidelines of 
the powder coating manufacturer and then a white powder finish protective coating 
shall be applied. 

Within a building only where permitted by the Particular Specification the monitoring 
control cubicle enclosure may alternatively be constructed of 1.6mm zinc anneal with 
formed corners adequately braced. 

The exterior and interior surfaces of a zinc anneal enclosure shall be cleaned by 
washing with water, cleaned free of greasy deposits with paint thinners and treated with 
protective coating as follows:  

• 1 coat of two pack etch primer 

• 1 coat of approved undercoat 

• 2 coats of high gloss baked enamel colour grey outside 

• 2 coats of high gloss baked enamel colour white inside. 

Comply with the instructions or recommendations of the zinc anneal and coating 
manufacturers. 

The enclosure shall be IP56 rated in accordance with AS 1939 where in the open air, 
and IP55 rated where enclosed within a building. 

The cubicle shall be provided with a base frame fabricated from structural steel 
sections, suitably drilled to allow connection to the floor by means of anchor bolts or 
masonry anchors.  The base frame shall be hot dip galvanized.  Hot dip galvanized 
structural steel sections shall be used in the cubicle to provide adequate stiffness and 
stability if required.  No electrical equipment shall be mounted in the cubicles within 
200mm of floor level. 

A separate cubicle or an extension of the control cubicle shall be provided and fitted 
with approved disconnectable plugs and angled sockets for the pump motor cables.  
Such disconnectable fittings provided on the pump motor cables shall be sized so as to 
be readily pulled through the PVC conduits provided between the control cubicle and 
the pump well.  Permanent connection of motor cables to the terminals is not 
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acceptable.  If a separate cubicle is adopted, it shall be floor mounted and fabricated 
from stainless steel as specified for the control cubicle.  Cable ducts leading to the plug 
cubicle and the control cubicle shall be gas sealed as specified in the section of the 
Specification relating to the installation of pumps, pipework and control equipment. 

All joints in the cubicle and doors shall be welded and ground smooth and shall be free 
from crevices.  All cable and switchboard attachment holes shall be cut out and finished 
off in an approved manner. 

Cables shall enter the enclosure through suitable gland plates at the bottom, back or 
side of the enclosure as appropriate. 

All cut outs and holes to be drilled in the cubicle shall be carried out before protective 
coating. 

Eyebolts shall be provided for lifting where the enclosure cannot be handled manually. 

Weatherproof ventilation louvers shall be formed in the cubicle’s metalwork to ensure 
the maximum thermo-siphon effect.  They shall be covered by stainless steel or bronze 
gauze with mesh openings not greater in area than 2.6mm2 (approx.) to exclude 
vermin.  The vents shall provide a minimum of 22500mm2 total outlet area per cubic 
metre of internal volume, and shall be protected from damage.  The gauze shall be 
retained by metal framing and secured by stainless steel thread screws.  In addition 
dust filters shall be provided to the vents if required to ensure that the specified degree 
of dust protection is achieved. 

The cubicle shall be provided with a sun hood manufactured from the same material as 
the cubicle.  The hood shall project not less than 150mm beyond the side and rear 
vertical faces of the cubicle and shall overhang 500mm at the front of the cubicle.  The 
sunhood shall be securely fixed to the cubicle so as to provide a 50mm air gap between 
the hood and the top of the cubicle.  The edges of the sunhood shall be turned down 
and structural members provided as necessary to provide adequate stiffness. 

A warning sign approximately 900mm wide and 600mm high will be supplied by the 
Principal and shall be installed by the Contractor on the sunhood using stainless steel 
grade 316 supports and fastenings. 

The cubicle, sunhood and mountings shall be designed withstand a design wind 
velocity appropriate to the location and terrain where they are to be installed, 
determined in accordance with AS 1170 Part 2. 

The cubicle shall be accessible at the front by hinged weatherproof doors.  Doors shall 
have hand operated, heavy duty, internally attached, lockable latch fasteners designed 
to compress a continuous resilient door gasket and ensure continuity of 
weatherproofing.  The gasket shall be fitted to doors only and shall be retained by 
means of metal framing.  No rubber or plastic shall be used on the cubicles where it will 
be exposed to direct sunlight and it shall not be installed in a stressed condition.  All 
external cubicle doors which do not expose live terminals shall be fitted with 3 point 
locking system operated by handles which allow for locking by padlocks.  All live parts 
shall be mounted behind a hinged steel escutcheon plate.  Sufficient clearance shall be 
provided between the cubicle door and the escutcheon to allow the door to be closed 
and locked when the main switch and/or motor circuit breakers are padlocked in the 
“off” position.  Each external cubicle door shall be fitted with internal sliding doorstop to 
hold the door in an open position of not less than 90 degrees. 

A separate door shall be installed over a weather proof enclosed space provided in the 
cubicle for the Electricity Supply Authority meters and ancillary items.   The 
compartment size shall be sufficient for mounting three single phase C/T connected 
kWh meters.  The kWh meters will be supplied and installed by the Electricity Supply 
Authority unless otherwise required by the Contract. 

Auto-transformers if required shall be contained in a separately ventilated compartment 
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in the base of the switchboard. 

Terminal connecting facilities for connection of all incoming and outgoing conductors 
shall be provided. 

A notice shall be provided in a prominent location in the switchgear control and 
monitoring cubicle reading as follows: 

"Switch off motor and associated control circuit breakers before maintenance on 
pumps." 

GS11.09 SWITCHGEAR CONTROL AND MONITORING EQUIPMENT 

Electric control equipment shall comply with the provisions of AS 3947  Low-Voltage 
Switchgear and Controlgear. 

Control equipment shall be suitable in all respects for controlling, operating and 
protecting the plant in the performance of its specified duties.   

Switchgear and control equipment shall be suitable in all respects for enclosure in the 
cubicle provided. 

Except where otherwise expressly approved, the control of the plant shall incorporate at 
least the following equipment:  

• Suitable surge diverters at the connection of the control circuit to the electricity 
supply. 

• A main isolating switch. 

• A motor isolating switch of lock out type for each motor. 

• A general fault warning system as specified. 

• Duty selector switches incorporating off/auto/manual positions. 

• A manual start/stop push button for each motor, operative only when the 
corresponding duty switch is in the manual position. 

• An amber thermal overload light for each motor, which light shall remain lit until 
the thermal overload is reset. 

• An amber over temperature light for thermistors in each motor in which 
thermistors are incorporated, which shall remain lit until reset. 

• An amber over temperature light for thermistors in each transformer where 
used, which shall remain lit until reset. 

• Amber lights for operation of phase failure relay. 

• Amber lights for operation of under voltage relay. 

• An amber light for low or high water level, where applicable 

• An amber light for each water void relay. 

• Push button testing of each indicating light. 

• An ammeter on one phase of each motor circuit. 

• An hour meter for each motor. 

• A 24 hour (4 hour reserve) time switch for alternate operation of the duty pump 
or pumps each 24 hours (other than fire booster pump motor if applicable). 

• Reset push buttons for all protective devices. 

• Adjustable timer controls where timers are installed. 
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• Fuses or circuit breakers as necessary. 

• Additional switches, indicating lights and other equipment required for the 
proper control operation and protection of the plant. 

• 6 No. spare pilot lamps. 

• 3 No. spare fuses of each size. 

• A 500 V voltmeter shall be provided to measure phase to phase voltages.  It 
shall be connected through a phase selector switch and 3 No. protecting fuses 
to the load side of the main switch. 

At least 1 No. 240 Volt 15 amp general purpose outlet with earth leakage protection 
shall be provided in the control centre. 

Components shall be arranged logically and such as to provide adequate accessibility 
for maintenance and for removal of any one component with the minimum disturbance 
to the wiring. 

For the purpose of switchgear rating, ambient temperature shall be appropriate to the 
construction of the cubicle with an external air temperature of 40

o
C where the 

switchgear is housed within a building and 45
o
C where the switchgear / control panel 

enclosure is exposed in the open air, unless otherwise Particularly Specified. 

The main switch shall be three pole, 500 volt, air break switch, rated for the total 
connected load of the installation in accordance with the requirements of AS 3947 Part 
3.  Motor circuit breakers shall be three pole, 500 volt, rated for the control of the 
selected motor in accordance with the requirements of AS 3947 Part 3. 

All contactors in switch gear and starters shall conform to AS 3947.  Contactors shall 
be rated for Class 0.1 Intermittent Duty.  Utilisation categories of contractors shall be 
A.C. -3.  The mechanical endurance for contactors shall be 0.3 million no-load 
operating cycles. 

Isolating switches shall be 3 pole, 415 V minimum, air break switches rated for the 
control of the controlled motor in accordance with the requirements of Category M of 
AS 3133. 

The main switch and motor circuit breakers shall each be provided with an approved 
lock off facility.  The lock off assembles shall be mounted so that the control cubicle 
door can be shut and locked with the assemblies in place. 

Fuses shall be HRC type complying fully with the requirements of the relevant 
Australian Standard.  Fuse carriers shall be fully shrouded unit of non-hygroscopic 
moulded plastic construction, complying fully with the requirements of the relevant 
Australian Standard. 

Indicator lights shall be multi-element high intensity L.E.D. type.  Incandescent or neon 
type are not acceptable.  Indicating lights shall be fitted with mechanically contained 
bezels which shall be a minimum of 20mm across and set flush or nearly flush with the 
switchboard panel. 

Selector switches shall be of an approved rotary snap action type having duty contact 
assemblies and operating mechanisms with a minimum rating of 10 amperes at 250 
volts in accordance with the requirements of AS 3947 Part 3. They shall incorporate off 
manual positions. 

Push buttons shall be heavy duty, oil tight, industrial type with double make or break 
silver button contacts and bronze cross bars and connectors.  The bush buttons shall 
have definite over travel limits and shall be shrouded to prevent accidental operation. 

Voltmeters shall be 80o - 100o quadrant type, scaled 0 - 500 and shall be 100mm 
square, dustproof, of accuracy Class 1.5 in accordance with the requirements of  
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AS 1042.  Each voltmeter shall be provided with a suitably labelled selector switch for 
reading voltage between each phase and neutral. 

Ammeters shall be 80
o
 - 100

o
 quadrant type arranged to have a deflection of 

approximately 80% for nominal full load current of the motor to which it is connected 
and with a compressed overload scale of five times nominal full load current.  
Ammeters shall be 100mm square, dustproof and of accuracy Class 1.5 in accordance 
with the requirements of the relevant Australian Standard. 

Hour meters to record motor running time shall be digital type with five digits plus tenths 
of an hour. 

All items of equipment which will be involved in monitoring pumps available, run, fault 
and high level status etc in conjunction with SCADA equipment shall be fitted with 
additional terminals as required to allow connection to the SCADA equipment. 

Unless other arrangements for accessibility of equipment are particularly required by 
the Contract the following shall apply: 

(a) Equipment not normally required to be accessible to an operator shall be 
mounted on a detachable chassis on the back wall of the enclosure.  Such 
equipment shall be removable and replaceable without removing the chassis. 

(b) Equipment normally required to be accessible to an operator shall be mounted 
so that operating handles, push buttons, fuses etc. are accessible from the front 
of a hinged escutcheon panel or mounted on a hinged panel secured on the 
unhinged side by approved captive hexagon headed bolts.  The hinged 
escutcheon panel shall be provided with stays to maintain the open position 
when such is required. 

The following equipment shall be supplied and mounted on the detachable chassis in 
the cubicle: 

i) Main switch; 

ii) MACB for each motor; 

iii) One automatic starter of approved type with protection etc for each 
motor; 

iv) MACB’s for control circuits, meters, general purpose power and lighting 
circuits as required; 

v) Relays, rectifiers, transformers and other equipment as required for level 
controllers and other equipment or controls; 

vi) Adjustable phase failure relays with automatic reset and connected to the 
load side of the motor circuit breakers; and 

vii) MOV surge arrestors on each phase. 

All relays, rectifying units, etc., shall be completely enclosed in separate air-tight 
containers. 

The following equipment shall be supplied and mounted on the hinged escutcheon 
panel in the cubicle and shall be accessible from the front of the panel: 

i) Duty selector switches suitably arranged and labelled with one switch to 
select operation “Automatic/Off/Manual” and a second switch to select 
pump duty configuration “Duty 1, Standby 2/Duty 2, Standby 1”.  The 
pump duty switch shall only function when the operation switch is in the 
“automatic” position.  When the switch is turned to the “off” position, both 
pumps shall shut down; 

ii) A manual stop/start push button for each motor.  The push buttons shall 
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only be operative when the duty selector switch is set to the “manual” 
position; 

iii) One amber fault light for each motor.  The light shall be switched on when 
the motor protection relay has operated and shall remain on until 
manually extinguished by means of a reset push button; 

iv) High level alarm light (red); 

v) “Fault” (amber), “Run” (white) and “Pump Available (green) indicator 
lights for each pump; 

vi) One lamp test button, which, when pressed shall cause all indicating 
lights to be connected to the lamp supply to show that all indicating lights 
are functioning; 

vii) One Voltmeter; 

viii) One ammeter for each motor; 

ix) One hour meter for each motor; 

x) One general purpose outlet (15 amp) with switch and 30 mA sensitivity 
earth leakage core balance unit; 

xi) One MACB and door switch for the control cubicle lighting circuit; 

xii) One MACB for the battery charger for the strobe light back-up system;  

xiii) One MACB and adjustable thermostat (set 30oC) for anti-condensation 
heater; 

xiv) An identical specification plate to that attached to each pump unit shall be 
fastened to the escutcheon plate below the corresponding motor 
ammeter. 

A fluorescent light shall be provided within the switchgear control and monitoring 
cubicle in such a location and of such power as to provide adequate night illumination 
for switchboard servicing purposes.  The light shall be controlled by an adjacently 
mounted switch and shall be on a separately controlled circuit. 

A red strobe alarm light shall be mounted on the spigot fitting on the adjacent vent pole.  
The light shall be weatherproof, equal to Kobishi type SL5.  The light shall be actuated 
when the sewage level in the pump well reaches the high level alarm level shown on 
the Drawings.  After actuation the light shall remain on until switched off by the sewage 
level in the pump well falling below the high level alarm level.  Unless otherwise 
required by the Contract actuation of the alarm light shall be by a tilt type float switch.  A 
3 position switch ‘test-off-auto’, labelled “alarm light control” shall be mounted on the 
hinged escutcheon panel.  In the test position it shall cause the strobe light to be 
connected to the power supply to indicate if the light is functioning.  In the “off” position, 
a local red LED indicator labelled “strobe light isolated” shall be energized. 

The strobe light shall be provided with a 12 volt 7 amp - hour capacity sealed lead-acid 
battery back-up system. A battery charger shall be supplied and installed in the cubicle 
to keep the battery fully charged.  The charger shall be a constant potential type 
regulated at 13.8 volts, with current limiting at 2.0 amps. 

An 18 watt vandal resistant light fitting shall be fitted to the underside of the sunhood 
overhang.  Operation of the light shall be by switches on the main cubicle doors. 

GS11.10 IDENTIFICATION OF EQUIPMENT 

All control apparatus, switches, circuit breakers, fuses, etc. shall be neatly and legibly 
labelled. Engraved or approved machine impressed labels shall be installed to indicate 
clearly each equipment and the circuit it controls.  Labels shall be screw fixed to 
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escutcheon panel or detachable chassis as appropriate. 

Cable size, circuit rating and equipment identification shall be marked on a circuit 
schedule card which shall be fixed by means of a metal card holder with clear plastic 
front to the inside of the equipment enclosure door. 

Thermistor terminals shall be labelled "THERMISTORS.  DO NOT TEST ABOVE 2.5 
V". 

GS11.11 ELECTRICAL WIRING  

Switchboard and starter wiring including that in components and accessories shall be 
carried out by the Contractor in approved distinctively coloured copper conductors in 
accordance with the wiring diagram specified.  The circuitry, in conjunction with the 
components and accessories used, shall be such as to prevent recycling and feedback 
and shall be fail safe.  Fail safe shall mean that in the event of a motor fault the control 
coils of relays etc., shall de-energise and remain de-energised until the circuitry has 
been re-set manually by means of the fault re-set buttons.  Failure of the protection 
circuit relays shall prevent motor operation and shall indicate as a motor fault. 

Wiring within the control cubicle shall be 0.6/1 kV grade stranded copper not less than 
7/0.67mm size or where flexible wires are required 32/0.29 mm size, insulated with V75 
grade PVC and conforming to AS 5000 Part 1 : 2005. Wiring shall be carried out in 
accordance with the SAA Wiring Rules AS 3000 : 2007. 

Power wiring shall be colour coded in accordance with the requirements of AS 3000. 
Control wiring shall be distinctively coloured and all terminations shall be clearly marked 
with an approved number sleeve.  Control wiring shall be separated from power wiring 
and all wiring shall be neatly loomed and clipped to the framing of the switchboard, or 
neatly retained loose in ventilated cable ducts. 

External wiring shall terminate in a terminal block.  All wiring terminations shall be 
identified by a numbering system and indicated on a wiring diagram. 

Wiring between the control cubicle and external equipment shall be in PVC rigid piping 
suitably protected where necessary. 

Any exposed wiring shall be installed in galvanized steel conduit in accordance with the 
provisions of AS 3000  Wiring Rules. 

The minimum insulation resistance between phases and between phases and earth 
throughout the plant and individual items of plant shall be not less than 50 megohms. 

All cable terminals shall be clamp type not screw type. 

Cable terminals on the inside of the hinged panel shall be shielded against inadvertent 
touching. 

Ducts or cored holes provided in the structure to allow connection of power cables and 
control cables from the pump well to the control cubicle shall be fitted with approved 
devices to prevent gases from the pump well reaching the control cubicle.  The devices 
shall allow the power cables to the readily removed without reducing the gas proofing 
effectiveness of the devices. 

A wiring diagram shall be provided and stored in a suitable pocket attached to the 
inside of the cubicle door. 

GS11.12 PUMP MOTOR STARTERS 

Where required, motor starters shall be suitable to restrict starting currents to comply 
with the Electricity Act and Regulations and the requirements of the Electricity Supply 
Authority.  The Contractor shall determine such requirements.  Each shall be rated to 
suit the operational requirements of the motor in all respects. 
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Starters shall be suitable for the ambient temperature conditions specified elsewhere. 

Unless otherwise required by the Electricity Supply Authority starters shall be direct on-
line (DOL) up to 15kW motor power, subject to written approval of the Electricity Supply 
Authority.  Above 15kW, starters shall be auto-transformer or electronic soft starter 
type.  Soft starters shall include a line and by-pass contactor. 

Auto-transformer starters shall be Class 0.1, intermittent duty rating to AS 60947 Part 
4.1 : 2004, limiting starting current to the requirements of the Electricity Supply 
Authority. 

Utilisation categories of starters shall be A.C. -3.  The mechanical endurance for 
starters shall be 0.3 million no-load operating cycles. 

Each starter shall be complete with all necessary contactors, timers and an electronic 
motor protection relay approved where thermistors protection is required.  Individual 
motor starters shall be tested and certified by an approved testing authority before 
dispatch from the works. 

Where autotransformer starters are used the transformer windings shall incorporate 
thermistors or microtherms for over temperature protection. 

GS11.13 LIGHTNING PROTECTION 

Lightning protection shall be provided in the case of aerial electricity supply only, where 
such requirement is Particularly Specified. 

Lightning protection where required shall be by means of 500 V surge diverters 
provided at the service connection to connect each phase to earth. 

GS11.14 PROGRAMMABLE LOGIC CONTROLLERS (PLC) 

Where required or permitted by the Contract motor control, indication and fault 
functions shall be by means of a programmable logic controller (PLC). 

Use of programmable logic controllers shall be subject to the approval of the 
Superintendent. 

The PLC shall be of approved make and type and shall include a 24V DC power 
supply, CPU and digital input and output modules.   The PLC shall have digital inputs 
and outputs as required by controls, plus 20% minimum spares for future use.  A hand 
held programming module of approved make and type shall be provided. 

When a PLC is employed the switchboard/control panel enclosure shall be ventilated 
such that the interior of the enclosure is maintained at a temperature not exceeding that 
specified by the manufacturer of the PLC. 

An approved surge protection device shall be provided on the 240V supply to the PLC.  
Additionally only in the case of aerial supply 500 V surge diverters shall be provided at 
the service connection to connect each phase to earth for lightning protection. 

Suitable fuses or other approved fault protection device/s shall be provided for the PLC 
output circuits as recommended by the manufacturer of the controller. 

A clear notice shall be installed in a prominent location adjacent to the installed PLC 
reading as follows: 

WARNING 

DO NOT MEGGER THESE 

CIRCUITS WHILE PLC 

IS IN CIRCUIT 
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Copies of the instruction manual for the PLC shall be included in the documentation to 
be provided by the Contractor.  Manuals shall include a hard copy “ladder diagram” and 
floppy disc copy of the PLC program as installed, in a format readily usable with the 
programming module. 

The following information shall be provided, protected by a clear plastic envelope and 
stored with the wiring diagram within the control centre enclosure  

(a) Name, address, telephone number of supplier of electrical installation. 

(b) Instructions on trouble shooting procedure for the PLC. 

GS11.15 STANDBY ELECTRICITY GENERATION SYSTEM 

GS11.15.1 Requirement for Standby Electricity Generation System 

Where required by the Contract a diesel generator set shall be supplied and installed at 
the pump station to provide emergency electricity supply when the reticulated supply 
fails for a period of 30 minutes. 

The generated supply shall be 415 volt 3 phase 50 HZ.  Unless otherwise required by 
the Contract the set shall have the capacity to start and operate one of the pumps. 

GS11.15.2 Generator Mounting and Footing System  

The generator set shall be mounted on a rigid base frame. 

Lifting points shall be provided on the base frame together with a single point lifting 
facility. 

Unless otherwise required by the Contract the base frame shall be mounted on a rigid 
galvanized steel subframe so that the base frame is held not less than 100mm clear 
above the base slab. 

The complete unit shall be mounted on a reinforced concrete footing slab.  The slab 
shall extend out in front of the generator doors so that maintenance personnel can 
stand on the slab while attending to the installation. 

The reinforced concrete footing slab shall have edge thickenings sufficient to prevent 
undermining by erosion. 

The reinforced concrete footing slab shall be designed and constructed by the 
Controller to suit the prevailing foundation conditions to the approval of the 
Superintendent. 

GS11.15.3 Sound Attenuation Enclosure 

The generator unit shall be provided with a fully weatherproof sound attenuation 
enclosure.  The enclosure shall be fabricated from powder coated galvanized steel 
sheet, fitted with stainless steel locks, hinges and fasteners.  Full length top hung, gas 
strut supported doors shall be provided to each side of the enclosure and access 
covers or similar shall be provided for radiator fuel and oil filling etc. 

Unless otherwise required by the Contract the enclosure shall be such that the sound 
pressure levels with the unit operating at full load do not exceed the following: 

• At 7.0m from the enclosure: 75 dBA 

• At 15.0m from the enclosure: 65 dBA 

Where particularly required by the Contract the enclosure shall be a silenced or super 
sound attenuated enclosure. 
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GS11.15.4 Diesel Engine 

The diesel engine shall be a 4 stroke water cooled type, unless otherwise approved 
operating at not more than 1500 rpm. 

The engine shall be provided with: 

• A two stage dry paper air filter. 

• A full flow oil filter.  The element or whole filter shall be readily replaceable. 

• A full flow fuel filter.  The element or whole filter shall be readily replaceable. 

• A starting system with batteries being recharged by an alternator fitted to the 
engine and by the reticulated power supply via a suitable charger.  The starting 
system shall be 12 volt or 24 volt as appropriate to the power of the generator.  
The battery recharge shall be 5A or 10A as appropriate to the installation. 

• 50
o
C ambient radiator. 

• Heavy duty residential type silencer mounted in the sound attenuation 
enclosure adequate to achieve the specified noise suppression levels. 

• A fuel tank preferably base mounted or alternatively located within the 
enclosure with capacity for not less than 10 hours operation at full load. 

GS11.15.5 Alternator 

The alternator shall be brushless or other approved type, direct coupled to the diesel 
engine, providing 415 volt, 3 phase 50 HZ electricity supply.  The capacity of the 
alternator shall be as specified previously, sufficient to start one of the installed pump 
units. 

Bearings and other wearing parts shall be adequately sized and lubricated for extended 
operation under intermittent start/stop conditions. 

The alternator shall have an anti-condensation heater. 

GS11.15.6 Monitoring, Protection and Operational Equipment 

Monitoring, protection and operational equipment shall be fitted to a control panel 
fastened via vibration damping mountings to the attenuation enclosure. 

GS11.15.7 Monitoring Equipment 

The following minimum monitoring equipment shall be fitted to the panel: 

• Engine oil pressure gauge. 

• Engine oil and coolant temperature gauges. 

• Hours run meter (operated by engine oil pressure or other approved means). 

• Battery charge warning light. 

• Alternator voltage. 

• Ammeter. 

• Frequency meter / tachometer (separate or combined). 

• Battery condition voltmeter. 

• Low fuel level warning. 

Other equipment which may be provided as standard on the unit shall also be provided. 
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GS11.15.8 Protection Equipment 

Controls shall be provided so that the unit shuts down if any of the following conditions 
occur: 

• Low engine oil pressure. 

• High engine oil or coolant temperature. 

• Under or over voltage of the alternator. 

• Pole circuit breaker. 

• Overspeed. 

• Low fuel level. 

The limits at which the devices activate shall be set by the generator unit manufacturer. 

When the unit shuts down due to activation of a protective device, it shall remain shut 
down until manually restarted or until the next cycle of automatic operation calls for a 
start up. 

GS11.15.9 Operational Equipment 

A selection switch shall be fitted to the control panel providing manual/off/auto 
positions.  The switch shall be capable of being key locked in the “off” position. 

Under auto operation, starting shall occur when the reticulated power supply has failed 
for a period of 30 minutes.  An adjustable timer shall be provided to vary this period 
between 15 and 60 minutes.  The unit shall stop on the restoration of the reticulated 
power supply.  In the event of a failure to start on call up, the system shall be arranged 
to make two further attempts to start then shut down after the final attempt.  Power 
supply and any necessary control cables shall be installed between the generator set 
and the control cubicle via one or more PVC conduits set under the pump station top 
slab or as indicated in the Drawings.  The power supply cables from the alternator shall 
be connected at the control cubicle after the Ergon meters and the main switch. 

GS11.15.10 Operating Manual 

The Contractor shall provide 3 copies of an operating manual in which shall be shown 
with complete description and illustrations the whole of the information necessary to 
enable an operator to start, operate, service and maintain the standby electricity 
generation system.  The manual shall incorporate a list of parts with index numbers 
from which replacement parts for the unit may be ordered.  The manual shall be 
incorporated with the pump operating manual as specified. 

GS11.15.11 Site Testing of Standby Electricity Generation System 

The generating set shall be supplied to site and installed in the location shown on the 
Drawings.  Cable connections between the unit and the control cubicle shall be 
installed and the fuel tank filled by the Contractor. 

The Contractor shall then carry out manual stop and start procedures to demonstrate 
the operational adequacy for the plant to the satisfaction of the Superintendent.  If 
necessary the plant shall be used to provide power for the site testing of the pump 
units. 

The general provisions of Specification Section PUMPING STATION: TESTING, 
INSPECTION, COMMISSIONING, SERVICING, MAINTENANCE Clause ONSITE 
TESTING OF PERFORMANCE shall apply for the standby electricity generation 
system. 
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GS11.15.12 Procedure in Event of Failure to Pass Tests 

The provisions of Specification Section PUMPING STATION: TESTING, INSPECTION, 
COMMISSIONING, SERVICING, MAINTENANCE Clause PROCEDURE IN EVENT 
OF FAILURE TO PASS TESTS shall apply. 

GS11.15.13 Defects Liability Period 

The provisions of Specification Section PUMPING STATION: TESTING, INSPECTION, 
COMMISSIONING, SERVICING, MAINTENANCE Clause DEFECTS LIABILITY 
PERIOD shall apply. 
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GS12.00 PUMPING STATION: TESTING, INSPECTION, COMMISSIONING, SERVICING, 
MAINTENANCE 

GS12.01 TESTING - GENERAL 

The Contractor shall be responsible for and in accordance with the provisions of the 
Conditions of Contract, shall bear the cost of the following tests: 

1. Tests of goods and materials provided by the Contractor as required by 
MATERIALS PROVIDED BY THE CONTRACTOR and SAA or other approved 
Standards, or where no such Standard is applicable to the requirements of the 
Superintendent; 

2. Inspection of materials provided by the Principal in accordance with MATERIALS 
PROVIDED BY THE PRINCIPAL; 

3. Works testing of pumps and other plant as specified; 

4. Testing of the Works for watertightness as specified; 

5. Hydrostatic testing of pipework as specified; 

6. On-site performance testing after commissioning but prior to Practical 
Completion of the entire pumping station Works as specified; 

7. Testing of concrete, mortar and other such materials as specified. 

The Contractor shall supply everything necessary for on-site testing. 

Certificates of the results of all tests shall be provided in duplicate to the Superintendent 
as soon as possible after performance of the test. 

GS12.02 WORKS TESTS - GENERAL 

Each unit of plant shall be subject to inspection and testing during manufacture in 
accordance with the conditions stipulated in the appropriate Australian Standard and/or 
the Specification, or where no such Standard or Specification requirement is applicable, 
to the requirements of the Superintendent.  

Copies of all works test certificates including performance curves where appropriate 
shall be submitted to the Superintendent in duplicate.  Acceptance by the 
Superintendent of the plant on the basis of works tests shall in no way relieve the 
Contractor of his responsibility for the performance of the plant after installation and 
commissioning. 

GS12.03 WORKS TESTS - PUMPS 

Unless otherwise Particularly Specified pumps shall be tested in accordance with AS 
2417 : 2001  Rotodynamic Pumps - Hydraulic Performance Acceptance Tests - Grades 
1 and 2.  

Unless otherwise Particularly Specified the following data shall apply for such pump 
tests (refer AS 2417):  

1. Extent of guarantee: 

The guarantee shall be for the combined pump-motor unit. 

Guaranteed values shall be: 

o Outlet rate of flow rate and total head as Particularly Specified; 

o Power input as agreed prior to acceptance of Tender; 

o Efficiency as agreed prior to acceptance of Tender and not less than 
the minimum  Particularly Specified; 
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o Net Positive Suction Head (NPSH) if and as Particularly Specified. 

2. Method of Verification of Guaranteed NPSH: 

The method of verification of guaranteed NPSH if specified shall be as described 
in AS 2417. 

3. Rotational Speed Deviations Outside Permissible Tolerance: 

Rotational speed deviations outside the permissible tolerance stated in  
AS 2417 shall be as agreed should method of verification of NPSH in 
accordance with AS 2417 be Particularly Specified. 

4. Voltage and Frequency Deviations Outside Permissible Tolerance: 

The provisions of AS 2417 shall apply as necessary. 

5. Method of Prediction of Pump Performance from a Test Using Clear Cold Water: 

Should tests on pumps for liquids other than clean cold water be performed using 
clean cold  water, the rates for predicting the performance  of the pumps for the 
other liquid shall be agreed prior to acceptance of the tender. 

6. Liquid to be Used for Acceptance Test: 

The liquid used in testing shall be clean cold water in accordance with  
AS 2417 unless otherwise approved. 

7. Inlet and Transmission Losses in Vertical Well Pumps: 

Special provision for testing vertical well pumps shall be as Particularly Specified. 

8. Cable Losses: 

In the case of non-submersible pumps the power of the machine unit shall be 
measured at the motor terminals unless otherwise approved. 

In the case of submersible pumps the measurement shall be effected at the 
incoming end of the cables; cable losses shall be taken into account and shall be 
as agreed prior to acceptance of tender. 

9. Gear Losses: 

If applicable the way in which gear losses shall be determined shall be as agreed 
prior to acceptance of the Tender. 

10. Arrangement for Proving Priming Ability of Self-Priming Pumps: 

Unless otherwise approved, the priming ability of self priming pumps shall be 
verified at the contractual static suction head with the attached inlet piping 
equivalent to that in the final installation. 

11. Time of Tests: 

Time of tests shall be at the discretion of the manufacturer. 

12. Location of Tests: 

Location of tests shall be at the manufacturer's works or at a place nominated by 
the manufacturer. 

13. Test Equipment: 

Test equipment shall be selected by the manufacturer in accordance with  
AS 2417. 

14. Test Arrangement: 

Standard test arrangements as described in AS 2417 shall be used.  For pumps 
of type number greater than 1.5 non-standard test conditions shall be as agreed 
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prior to acceptance of the Tender. 

15. Chief of Tests When Test is not Carried Out at Manufacturer's Works: 

Chief of tests shall be as selected by the manufacturer subject to requirements of 
AS 2417 and Specification Clause MATERIALS PROVIDED BY THE 
CONTRACTOR. 

16. Test Costs: 

Cost of tests shall be borne by the Contractor and deemed to be included in the 
Contract Sum. 

17. Number of Pumps to be Tested in a Batch of Practical Pumps: 

Where a number of identical pumps are to be provided under the Contract the 
number of pumps to be tested shall be agreed prior to acceptance of the Tender 
subject to the requirements of Specification Clause MATERIALS PROVIDED BY 
THE CONTRACTOR. 

18. Any other Aspect of Pump Behaviour to be Checked During the Test: 

No aspect of pump behaviour other than those specified in the extent of 
guarantee are required by the Contract to be checked during the test. 

A minimum of five tests shall be made at points suitably spaced on either side of 
the guarantee point to allow the preparation of Curve Q-H for the verification of 
the guarantee value as detailed in AS 2417.  The head at no discharge shall be 
recorded.  The total duration of the works test for each pump set shall be not less 
than two hours continuous operation at the specified head for pump sets in 
excess of 7.5 kW or one hour for smaller units.  Longer periods may be required.  
The actual commencement and completion times for this part of the test and for 
the whole test period shall be shown on the test sheets.  Tolerances on all 
measured and derived values obtained in the tests shall be in accordance with 
tolerances and limits allowed for the Class C test specified. 

The Performance Guarantees of plant offered in the Guaranteed Schedule of Details 
shall show the net figures to be obtained in works tests within the tolerances allowed in 
AS 2417 and those figures shall be achieved before approval for dispatch to the site is 
given. 

The Contractor shall forward two (2) copies of the test results to the Superintendent 
and the equipment shall not be dispatched from the works until permission in writing 
has been obtained from the Superintendent. 

GS12.04 WORKS TESTING OF ELECTRICAL EQUIPMENT, MOTORS 

Prior to dispatch, all switchgear assembled on switchboards shall be inspected and 
tested on the same basis as specified for the pump units.  The Contractor shall provide 
simulated operating conditions, with such additional equipment as necessary to test the 
automatic functioning of the equipment including protective devices, relays, etc., as 
assembled and wired. 

The Contractor shall supply to the Superintendent a certified copy of the motor 
manufacturer’s type tests taken in conjunction with the routine and high voltage tests to 
AS 1359 to demonstrate conformance of the motors to contract guarantees of rating 
and efficiency.  Results of tests for vibration shall be included. 

When testing equipment to which the electric motors are coupled, the motor windings 
insulation to frame shall be measured at the beginning of the tests when at ambient 
temperature, and again at the end of the load tests.  Results obtained shall be entered 
on the test sheets.  The insulation resistance of the motor windings to earth before and 
after the test shall not be less than 15 megohms. 
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All equipment for the conduct of these tests shall be supplied by the Contractor who 
shall furnish certified calibration certificates obtained for meters and other measuring 
advices immediately prior to the test from a recognized Testing Authority. 

The Contractor shall forward two (2) copies of the test results to the Superintendent 
and the equipment shall not be dispatched from the works until permission in writing 
has been obtained from the Superintendent. 

GS12.05 TESTING OF THE WORKS FOR WATERTIGHTNESS  

Each item of the Works required to contain or come into contact with water shall be 
tested for watertightness before Practical Completion to the satisfaction of the 
Superintendent. 

GS12.06 HYDROSTATIC TESTING OF PIPEWORK  

Hydrostatic testing of pipework shall be performed in accordance with HYDROSTATIC 
TESTING OF PRESSURE MAINS. 

Unless otherwise expressly approved pipework which is to be buried shall be tested 
and approved before commencement of backfilling of pipe trenches. 

GS12.07 ON SITE TESTING OF PERFORMANCE  

After installation of the Works has been completed and all other tests have been 
performed to the satisfaction of the Superintendent the Contractor shall demonstrate by 
on-site performance test that all plant is able to be operated efficiently and that all of the 
specified or otherwise required functions operate efficiently. 

Details of the performance testing program shall be formulated by the Contractor but 
shall be subject to the approval of the Superintendent.  The Contractor shall submit a 
statement of details of his proposed testing program to the Superintendent in writing. 

The timing of such submission shall allow adequate time for the Superintendent to 
evaluate and approve the Contractor's proposal, including time necessary for 
amendment by the Contractor and re-evaluation as considered necessary by the 
Superintendent prior to final approval. 

The Contractor shall notify the Superintendent and the Principal in writing of the date of 
commencement of the performance test. 

During the performance test the Contractor shall instruct an operator nominated by the 
Principal in the correct operation and maintenance of the plant. 

After the equipment has been installed and is ready to run, the Contractor shall notify 
the Superintendent accordingly.  Thereafter, if the Contractor so desires, he will be 
given 4 days within which to carry out preliminary tests and make any necessary 
adjustment. 

The Contractor shall supply everything necessary for the satisfactory on-site testing of 
the plant.  Testing equipment shall include a certified pressure gauge, graduated in 
metres of water and of a range approximately 25% in excess of the maximum shut off 
head of the pumps installed. 

Where practicable each item of plant shall be individually tested.  When it has been 
demonstrated that each individual item of plant is operating satisfactorily the plant as a 
complete system shall be operated at the duties and conditions specified.  The tests 
and their results shall be such as to satisfy the Superintendent of the reliability of the 
plant under working conditions and that the guaranteed characteristics of each item and 
the specified overall efficiencies of the plant have been complied with and maintained 
and that all associated items are completely satisfactory. 

The results of the on-site tests shall include details of kWh consumed per 1000 litres 
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pumped and performance curves (head vs discharge) with at least five points plotted of 
the actual test performance. 

The following test procedure will be acceptable. 

The pump units shall be subjected to preliminary running tests as follows. 

The pump well shall be filled with water to about duty pump start level and each pump 
shall be tested.  If feasible the water used in testing may be re-circulated to the pump 
well via the valved drain pipework. 

The pressure gauge shall be fitted to the tapping in the discharge pipe of the pump to 
be tested and the discharge sluice valve shall be adjusted so that the gauge registers 
the test duty head less elevation for the gauge above the water level. 

Total dynamic head, rate of discharge, power consumption and operating currents shall 
be recorded at appropriate intervals during the test period. 

After such preliminary running of each unit, the plant shall be subjected to the following 
tests during which no adjustments shall be made unless by permission of the 
Superintendent.  The test shall be conducted by the Contractor at his sole expense, 
and no previous test at the works or elsewhere nor any approval for dispatch issued by 
the Superintendent shall in any way waive the responsibility of the Contractor for the 
performance of the equipment to the full specified duties and to the guarantees offered 
by him in his tender or elsewhere. 

Test No 1 

Each unit shall be run continuously for a minimum of one hour at specified head and 
quantity conditions. 

Test No 2 

Tests as directed shall be made to prove that the automatic starting and stopping 
controls are functioning in accordance with the Specification requirements. 

During all tests, accurate records of the performance of the unit shall be made by the 
Contractor to the approval of the Superintendent.  The method of measuring the 
discharge rate shall be mutually agreed upon by the Superintendent and the 
Contractor.  The certified pressure gauges installed by the Contractor in the approved 
position and manner shall be the basis of head measurements while the kWh 
consumption of the plant shall be that shown on the meters calibrated and provided by 
the Electricity Supply Authority. 

The tolerance required by the Contractor to enable the guaranteed performance of the 
plant to be obtained after its installation at the site shall be stated in the Performance 
Guarantees.  Such tolerance shall allow for conditions of pressure, discharge rate and 
power measurement as specified above.  No allowance in addition to this tolerance will 
be considered. 

Should the Superintendent consider that the results of the tests are in conformity with 
the performance guarantees, the pumps will be accepted. 

The Principal will provide the electric energy required for the preliminary running and for 
Test No. 1 and Test No. 2, but should further tests be necessary through failure of the 
plant to fulfill the specified requirements, then the costs of the Superintendent’s 
attendance thereat and the electricity used therefore shall be paid by the Contractor. 

Should a permanent power supply be unavailable at the pumping station site at the 
time of commissioning and testing the cost of providing a temporary power supply for 
the purpose of commissioning and testing shall be considered a variation to the 
Contract, unless a stand-by power source is included in the Contract Works for that 
pump station. 
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In the event that it is necessary to commission the station on stand-by power, the 
Contractor shall at an appropriate time perform further tests as deemed necessary by 
the Superintendent to verify that the system operates adequately on the mains power 
and that the stand-by power supply functions as specified. 

The standby power generation system shall be tested so as to demonstrate the 
operational adequacy of the system. 

GS12.08 PROCEDURE IN EVENT OF FAILURE TO PASS TESTS  

Should the Works or any part thereof not pass the specified test the Contractor shall 
take such measures as are approved by the Superintendent to correct the defects and 
shall re-test as required by the Superintendent. 

Any remedial measures and re-testing and any other costs incurred due to failure of the 
Works to satisfy the specified criteria shall be entirely at the expense of the Contractor. 

Should the temperature rise under the operating conditions set out in this Specification 
be exceed or the efficiency of any motor vary from that guaranteed by more than the 
tolerance allowed, the Contractor shall alter, repair or replace the motor or any part 
thereof so that it shall conform in every respect to the Specification and to the 
guarantees. 

Should the discharge at the specified head be less or the electricity consumption per 
thousand litres pumped be more than those guaranteed in the Performance 
Guarantees, including all tolerances allowed or claimed, the Contractor shall alter, 
repair or replace the whole or any part of the relevant pump unit so that it shall conform 
in every respect to the Specification and guarantees. 

Such further tests as may be necessary to prove the conformance of the plant to the 
Specification and guarantees after it has been altered, amended or replaced as 
specified above, shall be made, the cost of which shall be borne by the Contractor. 

If the tests on completion are delayed or proved unsatisfactory due to non-fulfillment of 
the guarantees or to faults in the equipment supplied under this Contract, the Principal 
shall have the right to use the plant commercially subject to permission being given in 
writing by the Contractor, until the tests on completion are successfully carried out.  
Such use shall, provided the equipment is used in a proper and normal manner, be at 
the Contractor’s risk and shall not prejudice any other rights of the Principal under this 
Contract. 

GS12.09 DEFECTS LIABILITY PERIOD 

For a period of 24 calendar months after the equipment has been certified in writing to 
have fulfilled the Contract conditions and has been formally accepted by the 
Superintendent, the Contractor shall be responsible for any defect which may develop, 
under the conditions provided by the Contract and under proper use, due to faulty 
design, materials or workmanship in the equipment. 

The Contractor shall remedy such defects when requested to do so by the 
Superintendent who will state in writing in what respect the plant is defective. 

Should it be necessary during the defects liability period for the Contractor to replace or 
renew any defective portions of the equipment, the same conditions shall apply to the 
portions of the equipment replaced or renewed until the expiration of 24 calendar 
months after the date of such replacement or renewal. 

If any defects are not remedied within a reasonable time, the Principal may have a 
claim against the Contractor in respect of such defects. 

During the Defects Liability Period the Principal undertakes to operate the plant and 
equipment in accordance with the printed instructions issued by the Contractor and to 
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make, in accordance with best trade practice, the recommended adjustments resulting 
from fair wear and tear, but not from any other cause. 

During the Defects Liability Period the Contractor at his own expense shall, when 
instructed by the Superintendent, perform such maintenance work as may be directed 
by the Superintendent to maintain the Works in a satisfactory working condition. 

Six months after the issue of the Certificate of Practical Completion at six monthly 
intervals thereafter and within one month prior to the end of the Defects Liability Period 
the Contractor shall cause a competent technical officer to undertake a thorough check, 
service and maintenance of the Works. 

The Superintendent shall give the Contractor a minimum of 7 days notice in writing of 
the date required for each visit. 

The check service and maintenance operations shall include (but not by way of 
limitation) the following: 

1. Check that the operating instructions are adequate and are being faithfully 
performed. 

2. Check that all equipment is operating in good order and condition.  The check of 
equipment operation shall include running each pump unit for an approved 
period at approved conditions. 

3. Check of all exposed pipe joints, valves, seals, gland packings and the like for 
watertightness; 

4. Check of all gauges and instruments; 

5. Any other matters which in the opinion of the Superintendent require attention 
and which in his opinion can be properly considered to be the responsibility of the 
Contractor. 

As soon as possible following each service the Contractor shall report to the 
Superintendent in writing, copy to the Local Authority (or Principal if the Works are 
within private property) on the results of each visit and the associated checks, testing 
and maintenance.  The report shall draw attention to any matters of concern to the 
Contractor including matters relating to the manner in which the Works are being 
operated and routinely maintained. 



Port Pacific Estate Stages 3 & 4 

Prepared for Port Pacific Estates Pty Ltd Cardno Pty Ltd November 2012 
   Page 157 of 158 

GS13.00 DOCUMENTATION TO BE PROVIDED BY THE CONTRACTOR FOR PUMP 
STATIONS 

GS13.01 DOCUMENTATION TO BE PROVIDED BY CONTRACTOR ON ACCEPTANCE OF 
TENDER 

Within thirty calendar days of the Date of Acceptance of Tender or within such other 
time as the Superintendent may permit the Contractor shall submit to the 
Superintendent for his approval three copies of the following documentation: 

1. Such documentation as may have been required by the Conditions of Tendering 
amended as necessary to show any changes implemented prior to acceptance 
of the Tender and any additions required by the Superintendent. 

2. A fully dimensioned layout of the proposed pumping station including 
connections to the external mains. 

3. A layout drawing and schematic for the proposed electrical control system. 

4. Proposed wiring diagrams. 

5. A drawing showing the proposed layout and details of the switchgear, control and 
monitoring cubicle. 

6. Details of the proposed standby electricity generator system, including sub-frame 
and footing details (if applicable). 

7. Details of the proposed SCADA system as required by the relevant section of the 
Specification. 

8. Such other documents as the Superintendent may deem necessary to clearly 
define and for the Superintendent to approve details of the Work under the 
Contract. 

The Contractor shall make due allowance in his program for time required by the 
Superintendent for  checking such documents and for time to carry out any 
modifications required by the Superintendent. 

The Contractor shall make such additions or amendments to the documents furnished 
by him as may be required by the Superintendent in accordance with the Contract and 
shall resubmit amended documents to the Superintendent for approval.  On final 
approval the Superintendent will return one set of approved documents to the 
Contractor. 

The Contractor shall not deviate from the approved documents without the prior written 
approval of the Superintendent. 

The approval of the Superintendent shall in no way relieve the Contractor of any of his 
responsibilities under the Contract. 

GS13.02 OPERATING AND MAINTENANCE MANUAL AND WIRING DIAGRAMS 

Prior to Practical Completion the Contractor shall provide three (3) copies of an 
operating manual for the complete works including ancillary items in which shall be 
shown with complete description and illustrations the whole of the information 
necessary to enable an operator to start, operate, maintain, remove and re-install the 
pumps and electrical equipment. 

The manual shall include: 

1. One set of prints of fully detailed and dimensioned “as constructed” drawings of 
the whole of the Works at scales approved by the Superintendent. 

2. A schematic drawing of the electrical control system as constructed. 
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3. A layout drawing and wiring diagrams and details of the switchboard as 
constructed. 

4. A list of all components of the plant. 

5. Technical details of all components of the plant including details of 
manufacturers, duty points, performance curves, KWH consumed per 100 litres 
pumped by the system, and power rating and RPM of motors. 

6. A maintenance schedule for the plant showing daily, weekly, monthly and annual 
requirements. 

7. Full and detailed instructions, diagrams, etc for operating and maintaining the 
plant. 

8. Full and detailed instructions, diagrams, etc for the dismantling and stripping 
down for repairs and for maintenance purposes of all plant including pumps, 
motors, switch gear and instruments. 

9. Detailed information on the standby electricity generation system including a 
maintenance schedule. 

10. Detailed information on the SCADA system as required by the relevant section of 
the Specification. 

11. A comprehensive list of parts for all plant with index numbers from which 
replacement parts for pumping units and control equipment may be ordered. 

12. Lists of recommended stock service materials including stock quantities. 

13. Lists of recommended stock services materials including stock quantities. 

14. A list of special tools and equipment provided by the Contractor and required for 
service and maintenance of the plant. 

15. Copies of all guarantees. 

16. Copies of all certificates. 

Each manual shall be bound in a stout plastic or other approved waterproof cover.  Any 
loose drawings shall be stored in substantial pockets. 

The operating and maintenance manual shall in all respects meet with the approval of 
the Superintendent. 

The Contractor shall supply four non-fade copies of complete “as constructed” wiring 
diagrams of the electrical installation with Australian Standard Symbols and colour code 
reference. 

Wiring diagrams shall be in accordance with AS 4383 and shall show the wiring and 
appropriate numbering to each item or termination within the installation and shall 
include all test voltages and adjustments, etc., needed to service the installation. 

Three copies of the wiring diagrams shall be bound into the instruction manuals and the 
fourth copy shall be plastic laminated to prevent deterioration and shall be attached to 
the inside of the control cubicle door. 

In addition to the manuals described above the Contractor shall provide to the 
Superintendent a digital copy in approved format and one reproducible copy of every 
“as constructed” drawing and other document larger than A4 size. 

The Certificate of Practical Completion will not be issued until the operating and 
maintenance manuals and the wiring diagrams are supplied and approved by the 
Superintendent. 

 



PORT PACIFIC ESTATE
STAGE 3 CIIVIL SUBDIVISION WORKS
DESIGN REPORT

(,..r, Carclno

FRQROC DEVELOPMENT MANUAL

CAIRNS REGIONAL COUNCIL

STATEMENT OF COMPLIANCE OPERATIONAL WORKS DESIGN

This fDnn dUly completed and signed by an authorised agent of the Designer shall be submitted with
the Operational Works Application for Council Approval.

NAME OF DEVELOPMENT:

LOCATION OF
DEVELOPMENT:

APPLICANT:

DESIGNER:

Port Pacific Estate: Stage 3

Lot 120 on SP192596, Downing St I Captain Cook Highway, Craiglie

Port Pacific Estates Ply Lld

Cardno CCS Pty Lld

It is hereby certified that the Calculations, Drawings, Specifications and related documents submitted
herewith have been prepared, checked and amended in accordance with the requirements of the
FNQROC Development Manual and that the completed works comply with the requirements therein,
except as noted below.

Compliance with the requirements of the Non-Compliance refer to non-compliance
Operational Works Guidelines report/drawing number

Plan Presentation Complies

Geotechnical requirements Complies

Geometric Road Design Complies

Pavements Complies

Structures I Bridges Not Applicable

Subsurface Drainage Complies

Stormwater Drainage Complies, subject to minor flows into stage 1
allotments being acceptable. Refer design report.

Site Re-grading Complies, subject to minor areas of the rear of
stage 3 lots draining into the rear of stage 1 lots.
Refer design report.

Erosion Control and Stormwater Management Complies

Pest Plant Management Not applicable to this Development Application for
an Operational Works Pennit

Cycleway I Pathways Complies, excluding boardwalk link reqUired which
requires further discussion with Council on
alignment and function.

Landscaping Complies

Water Reticulation Complies

Port Pacific Estates Pty Ltd Version 1
H:\2007\D74061-OO3IAdmin\Oesign Report\Statement of Compliance Operational Worlu Design.doe

November 2012
Commercial In Confidence
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Sewer Reticulation and pump station Complies with FNQROC but not with DA Condition
15. Rising main is less than FNQROC minimum.

Electrical Reticulation and Street Lighting Electrical design plans to be forwarded to CRC

Public Transport Complies as per agreed road hierarchy. Refer
design report.

Associated documentation I Specification Complies

Priced Schedule of Quantities Complies

Referral Agency Conditions Complies

Other

Conscientiously believing the above statements to be true and correct, signed on behalf of:

DESIGNER:

NAME IN FULL OF
SIGNATORY:

CARDNO CCS PTY LTO

BEVAN NOEL CLAYTON RPEQNO 776

SIGNATURE: DATE: 29 NOV 2012

Port Pacific Estates Pty Ltd Version 1
H:\2007\074061.()03IAdmin\Design Report\Stalement of Compliance Operational Works Design.doc

November 2012
Commercial in Confidence



PORT PAUl:<STAff _ STAGfS lAJIO'

PORT PACIFIC ESTATE
STAGES 3 &4

ESTIMATE OF COSTS

<"'''''Carclno

"" RIPTI " ~IT ANTITY "" '" "'LOO PRELIMINARY AND GENERAL ITEMS

1.01 MobOlisation
'om 3200.00

1.02 CMmobOlisation
Item 3200.00

1.03 Establishment Costs
'om 4ll 800.00

'.M E",,;ronmental Man",!ement
(a) Preparation of E",,;ronmental Management Plan
(Construction) 'om 2,400.00
(b) Implementation and monitoong of EMP
(Construction) Item 8,000.00

1.05 AJlowance fOf protection of existinQ se",;ces
'om 2 300.00

'''' SettinQ Out
Item 11 ~O.OO

1.07 ompliance with obligations.~, "rincipal. u:ntractor
pursuant to WOfkvjace Health and Safetv Act.

Item 5000.00
1.08 omp'lance Wlt ItlonS OT ,-:,"tract Items

{Tenderer to sche<lule and pnce Items fOf which
se""rate oavment is reooire<ll

Item Incl.
1.09 Compliance with Specikation (Tenderer to sche<lule

and price items fOf which separate payment is require<l)

Item Incl.
1.10 Defects LiabOlitv Period Maintenance AJlowance

Item 3 800.00
1.11 Insurances in accordance with contract pr<Msions

ra) Insurance of the works Item Incl. ,....
(b) Public LiabOlnv Insurance Item Ind. ,....
(c) Insurance of emvjovees Item Incl. .....

l.12 repa"1l10n a_n.? ~~p'~eme,m1l1Ion .0.' .<Jua,,~y " a-",
including FNQROC Development M.nual requirements
fOf complete<llnspection Test Plan and compliance
to<tino

Item 2400.00
1.13 Preparation and imvjementation of Safetv Plan

Item 1 000.00
1.14 Preparation ofTraffic Man",!ement Plan

Item 1 400.00
1.15 Pr,",sion fOT traffic

",0000«m

.~------~~~.- CorTYTlOrciol n Coof_""
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". RIPTI " ~IT ANTITY "" ,. "'1.16 Proqr.mminQ .nd proqress control
"om 2.400.00

l.17 Li.isoo with other cootract<>r
Item 700.00

1.18 PrcMsioo of seMces of geotechnic.1 certifying agency
to prcMde sUI'"Msioo of e.rthworks .t Level 1 Cl'

AS3798-2007 and prcMsioo of e.rthworks certific.tioo
-- ----"'--'

Item 5 000.00
1.19 Mooit<>ring of ~ of dew.tering discharges 011 • d.ily

basis and bulfering as requi,ed pri<>r to discharge to
I~"" ~""'~ _<>t., .,,"~ ............

Item 2000.00
1.20 o~P.',ance Wlt requlremen s 0 0l'"ratlOna wor s

I'"rmit not included elsewhere {Tenderer to identify and
llIice itemsl

Item Incl.
1.21 PrcMsioo of As Coostructed drawings including survey

Item 8000.00
1.22 ot er pre ''''In.ry.n genera rtems or "separate payment is required {Tenderer to schedule

and orice itemsl

TOTAL OF SECTION 1.00 CARRIED TO SUMMARY:_ 104.100.00

"~------~~~.- Corrmorciol nCoof_""
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"" RIPTI " ~IT ANTITY "" '" "''.00 EARTHWORKS AND ROADWORKS
all '-'>Iumes are solid measu;;\~

2.01 Site clearance as speci~ed.

Item 2000.00
2.02 triP tOpSOI an vege a matter om ro reserve,

stockpile and respreod as required. (assume 0.1m
thickl

m' 2838 6.20 17 595.60
2.03 Earthwmks cut to ~II and compact.

m' ,,~ 10.70 48727.80
'.M Earthwmks import ~II and compact.

m' 21436 35.00 750.2£0.00
2.05 PrcMsional ~em

Extra over items for exc"""te, ~II and compact for lime
neut,alisation, supp'y and sprea<! lime. (tonnes of lime) T011ne , 150.00 1.050.00

'"' PrcMsional ~em
Extra over items for exc3"i3te, ~II and compact for lime
neutralisation at a rate of 3 kg/m' (m' soil measured as

m' 2.277 0.85 1.935.45
2.07 Trim, Shape and compact subQrade.

m' 3378 1.40 4 729.20
2.08 upply. spread, compact and trim speci ,~

Sublype 2.3 subhase. 150mm thick. CBR 45
m' '" 122.00 62586.00

2.09 uPI"Y, spread, compact. trim an<l.~,room speci ed
Type 2 Sublype 2.1 base 100mm thick. CBR 80

m' '0" 128.00 35.840.00
2.10 I:>upply,s~ea<l an<! compact JUmm Llense ,

Asollaltlc Concrete.
m' M 27.00 22£8.00

2.11 Final trim to road reserve.
Item 1 800.00

2.12 Construct layback kerb and channel.
m ,n 44.00 29788.00

2.13 rasslng of batters and footpaths as particularty
specified.

m' 24550 1.50 36.825.00
2.14 Turf strips t<l back <If kerb and channel

m '" 5.80 4 848.80
2.15 I:>UPply. plant and maintain street trees as shown <In

landscaPOno plan
"om 6000.00

2.16 Coostruct 1.5m ",;de coocrete pathway
m' '" nOD 41.272.00

2.17 C<lnstruct concrete kerb ramp, 2m ",;de

", , 530.00 1 060.00
2.18 onStructlOO <IT. coocrete commercial access crossover

and tum around concrete driveway access to pump
station and G.P.T. ", , 8800.00 8800.00

2.19 Supply and erect double name plate street siqns.

", , 390.00 780.00
2.20 Supply and erect "No ThrouQh R<lad"' siQl1

"
,

.~------~~~.- CorTYTlOrciol n Coo'_""
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IT M~RIPTI N ~IT ANTITY "" '" "'2.21 Supply and er""t siQht board (D4-4Al.

"
, 500.00 1 000.00

2.20 IAJ10wance 1'" all olner worKs or requirements not
Item<sed but n""essary fa< the completlOl1 of the works.
(Tenderer to itemise and oocel

TOTAL OF SECTION 2.00 CARRIED TO SUMMARY:_ 1,059,555.85

"~------~~~.- (;orTYTlOrciol n (;001_""
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". RIPTION ~IT ANTITY "" ,. "''.00 STORMWATER DRAINAGE

3.01 u~,~r exc......ne. sandbed. lay. joint. hunch and
backfill stOfmwater draln"'le OOlleS as fojlows:
(a) 375 DN RCP lJ Class 3 m "" 150.00 35,700.00
(b) 450 DN RCP lJ Class 3 m '" 210.00 21.210.00
(c) 600 DN RCP lJ Class 3 m " 350.00 9,450.00
(d) 750 DN ReP lJ Class 3 m '" 400.00 8.000.00
(e) 1200 x 450 (RCBe) and base slab m " 650.00 18.850.00

3.02 Construct drain",!e structures as follows:
(a) Kerb inlet " " 3300.00 42.900.00
(b) Manhole " , 3300.00 0.00
(c) S"'! kerb inlet " " 3300.00 2£,400.00
(d) AJotment drainaqe 450sq inlet pit " '" 600.00 6.000.00
(e) Precast Headwall "

, 3500.00 3.500.00
(I) Headwall - cast insitu ", , 9000.00 9.000.00
('I) Concrete wouted rock scour protection to out/ails. m' '" 200.00 54,400.00

3.03 Construct subsoil drains including trenching, geofabric,
drainage pipes. Mer material and flushing I"'ints

m m 35.60 27590.00

'M Catch drain "';th concrete invert
m 'M 5000 10.200.00

3.05 owance Of a , er WO< s Of reqlmemen s no
itemised but necessary f", the completion of the wo<ks.
iTenderer to itemise and orice1

TOTAL OF SECTION 3.00 CARRIED TO SUMMARY:_ 213,200.00

.~------~~~.- CorTYTlOrciol n Coof_""
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". RIPTI " ~IT ANTITY "" ,. "''.00 SEWERAGE RETICULATION

4.ll1 u~~~, excavate, sandlled, lay, joint, and bockf111
150 ON PVC sewer class SN8 as follows:
(a) Under 1.5m deep

(Depth to invert less than 1Am deep) m ". 182.00 22,568.00
(b) 1.5m-3mdeep

(Depth to invert 1Am to 2.92m deep) m "" 182.00 74,256.00
(c) <Ner 3.0m deep

(Depth to invert over 2.9m deep) m '" 2nOO 5,420.00

4.ll2 Install house coone<:tioo Branches as follows:
(a)TypeA1 ", ; 775.00 2,325.00
(b) Type E1B ", " 775.00 16,275.00
(c) 150 ON stub in manhole with end cap ", , 544.ll0 544.00
(d) End cap ", , 286.00 286.0ll

4.03 "'" existing ouse coone<:tions past new
stormwater easement boundary for Lots 28 to 32

", ; 1000.00 5000.00

'.M onstruct complete sewer manhOle Induoing class t>

covers and benchlnO.
(a) Under 1.5m deep

«U5m to invert of lowest pipe) ", , 3000.00 6,000.00
(b) 1.5m-3.0mdeep

«2.85m to invert of lowest pipe) ", '" 3720.00 37,200.00
(c) <Ner 3.llm deep

(>2.85m to invert of 10000st pipe) ", ; 4590.00 13.770.00

4.05 upply, excavate, sandlled, ay, JOint, and boc ,
80 ON uPVC class 12.5 pressure main

m '" 65.llD 8385.00.." reaK Into existing sewer mannole ano connect rising

='" Item 2.500.00
4.07 esting of sewers, sewer nsing main and

appurtenances
".m 3 000.00

4.08 CCTY inspection sewer report 00 completion
Item 2000.00

4.09 owance or a er wor s or requirements not
itemise<! but necessary for the completion of the
works.!'Tenderer to itemise and oricel

TOTAL OF SECTION 4.00 CARRIED TO SUMMARY:_ 199,529.00

.~------~~~.- CorTYTlOrciol n Coof_""
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". RIPTI " ~IT ANTITY "" ,. "''.00 WATER RETICULATION

5.01 SupJ>'v, excavate. sand bed, lav, joint, & baddill:
ra) 150 DN mPVC Of OPVC class 16 w.ter ""'in m ,", 59.00 16.815.00
(b) 100 ON mPVC Of OPVC class 16 water ""'in m no 45.00 6.120.00
(c) 63 ON MDPE PE80B class 16 water ""'in m ,eo 34.00 9.82£.00
(d) 100 DN DICL PN35 w.ter ""'in (under modwavs) m " 140.00 8.680.00

5.02 emove eXls Ing w. er ""'In an concre e
pothway fOf w.ter"",in upgrade. (Replocement water
""'in. footpoth. hydr.nt etc included in quantities
~I<..wh~r~l

m ~ 100.00 3400.00
5.03 upply ana inst. 11.':'~~ , class 1L property

seMce conduits to CRC reCllmements ", " 180.00 5580.00
'.M upl"y ano Inst.", spnn9, ny<>r.nt: LL~ '-.1 nser", '-",

hydrant tee complete Wlth cover box, concrete margin
block & ""'rker on 150 ON main ", , 840.00 3360.00

5.05 upl"y ano Inst.", spnn9, ny",.nt: LLO '-.1 nser", '-",
hydrant tee complete Wlth cover box, concrete marg,"
block & marker 011 100 DN main ", , 760.00 1 520.00

5.06 I:>upply "' inst.11 10u uN bends including cOl1crete
thrust blocks ", " 380.00 4 560.00

5.07 su_p~y So. Inst.11 lUU UN !lends Including concrete
thrust blocks ", 0 280.00 1 680.00

5.08 upply lOsta nds inclu ing concrete t m"
blocks ", ; 210.00 630.00

5.09 upl"y and inst.I,' '-;' ue"" ~na caps including
concrete thrust blocks to SUit sizes as follows:
ra) 100 DN ", , 250.00 500.00
(b) 63 ON ", , 180.00 180.00

5.10 :~,:::y an Insta s ulce va s c ass co~,:,:ete Wlt
thrust blocks. cover box. conc,ete "",rgin block and
marke'-

(a) 100 ON ", n 760.00 9,880.00
ra) 150 DN ", , 900.00 4,500.00

5.11 upply an~ inst.lI."'ass 1" '-.1 tees Including cOl1c,ete
thrust block as follows:
(a) 150x1oo ", , 410.00 1.640.00
(b) 100x100 ", , 300.00 1.500.00
(c) 100x63 ", ; 380.00 1.140.00

5.12 Connect to existin,! 150 ON water ""'in
Item 3000.00

5.13 Connect to existin,! 100 DN water main
"om 2000.00

5.14 Testin,! ofwater ""'ins
, m

.~------~~~.- CorTYTlOrciol n Coof_""
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". RIPTI " ~IT ANTITY "" ,. "'5.15 ow.nc~ TO"" otne, worK.~ or ,equlrements not
ite"..sed oot necessary for the completion of the
works.!'Tende,e, to itemise .nd orice\

TOTAL OF SECTION 5.00 CARRIED TO SUMMARY:_ 89,511.00

"~------~~~.- Co"""",,ciol n Coof_""
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". RIPTI " ~IT ANTITY "" ,. "''.00 SEWAGE PUMP STATION

6.01 Clear site
Item 2500.00

6.02 ons ruc cOI~,!"e e pump s 1011 we , va ""plinth f<>r electrical control cul>c1e, including
excavation, supports, dewatering, haddill, rnsposal of
""ni,,. nut.ri,1 ,n<! r.in,t;rt."",nt

Item 151.500.00
6.03

, " ,
excavation, supports, dewatering, pipeW<>fk, valve w;th
cover hox, ove~ow chamhef w;th screens and C""'"',
outlet w;th en<!wall and flap valve, hacklill, disposal of
,,,,nI,,, mol.".' .n<! ,.;n,tol."",nt

Item 9 000.00
;M Epoxy coatinQ to all intemal surfaces of pump well.

Item 11 500.00
6.05 "

, ,
sluice valves, non-retum valves, air-release valves,
pressure gatJge cocks, emergency pressure main
cOl1nectiOl1 assemhly to pump weW, valve hox and
....m.'

Item 14 000.00
6.06 I:SUPply and installation complete of UI-'Vl.; retum drain

to pump station well.
"om 1 500.00

6.07 su~~y and Install lallncated covers and fTames to
pump well and valve Il't.

Item 3500.00
6.08 Water se",;ce complete including connection to supply.

ftem 1 500.00
6.09 Supply, w<>rks test and install flushinQ valve.

"om 1 500.00
6.10 u~~y w<>rKs test an~ InslallsuPmerslll'e sewage

pump sets, guides, lifting chains and all associated
items. ", , 9500.00 19000.00

6.11 u,~~!.w<>rKs test aM Inslall e,ectncal sW1tcngear.
protectlOl1, monlt<>r1ng and control system complete
includino level controllers and SCADA RTlJ.

"om 49000.00
6.12 Connection to electridy supply.

Item 3000.00
6.13 I~t~ection to '-aims Kegional '-<>uncil

system.
Item 10000.00

6.14 I,,:"-slte tes Ing, pre-<:omrr;ssloolng ano comrr;sslonlng
of complete installatIOn In accordance W1th FNQROC
Develo""'ent Manual.

Item 3.500.00
6.15 Operatioo and maintenance manual.

Item 1 500.00
6.16 SeMee materials and spare parts.

" m
,

.~------~~~.- Corrmo,ciol nCoof_""
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". RIPTI " ~IT ANTITY "" ,. "'6.17 Spe<:ial tools and equipment
"om 500.00

6.18 lefeds liability I-'eno<! seMcing and maintenance
allowance.

Item 500.00
6.19 owance Of a 0 e, W<>f s Of ,e"memen s not

itemise<! oot necessary 10< the completion 01 the Wo<ks
(Tende,e, to ~emise and oocel.

TOTAL OF SECTION 6.00 CARRIED TO SUMMARY:_ 234.500.00

"~------~~~.- CorTYTlO,ciof n Coof_""
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IT MERIPTI N pLNIT ANTITY "" '" "'1.00 CONDUITS
I;;,r~=:onal Quantities subied to Ergoo and Telstra

PrO'>isionalltem
1.01 Exc<MItioo. sanding and backlilling for Ergon and

Telstra seMce conduits under road I""'"ment. in road
verges including the prO'>ision of "Ergoo specified sand".
prO'>ision so selected backfill, disposal of spoil and
installatioo of cable marker balls (Pr,",siooal Quantity).
(a) Irenchlng bOUmm Wlde 11 OUmm deep (!or LV
conduits) m

,~ 30.00 5.820.00
(b) Irenchlng bOUmm Wl<!e nOUmm deep (!or HV ;:. LV
condurts) m

'"" 36.00 13.968.00

1.IJ2
Ef3'tJ,~i%r~ll"IW1!",O'"""'~ UO,,"". ~'"_. o'W""'~"'
conduits. sealing of conduits. installation of draw ropes,
cable marker tape. polymeric cable cO"ler (hard Covef).
kerb mMkers in accordance with project drawings and
Efgoo standards (Pr,",sion Quantrty).
(a) 125mm dia Efqoo HV conduit m '"" 15.60 6.052.80
(b)80mm dia EHlon LV Conduit m '"" 10.80 4.190.40
(c)40mm dia EHlon LV He"", DulV Conduit m ,~ 6.40 1,241.60

PHMsional Kem
1.03 Telstra Conduits. supply. lay. joint. seal ends and kerb

markers in ErQOn trench (Pr,",sionaj Quantitv)
(a)100mm dia Telstra conduit m '"" 9.00 3,492.00
(b)50mm dia Telstra conduit m ,~ 1.40 1,435.60

'.M PrO'>isionalJem
""",.'uu ".,may "\1''' ',,"""a''''''. '''~'U'''''\1

exc"""tion and cleaning of excavation. re"""",1 of spoil.
foundation cage. condurt, conduit cap and draw rope.
concrete and finishing (pr,",sional Quantity). " " 1000.00 16.000.00

1.05 PHMsion~llt~m
LA~a'a" '.a".... ''\I a'''' ........... '\1 "" 'a' • .> ''\1''''''\1
including PVC cover strip. bends. drawn ropes. cable
marke;~~~pe. Trenching to surt AS3000. (Pr,",sional
Quantlt m ,~ 38.30 1.430.20

'" erO'>isional~egJ
"""""0'" '"' ""u.,""",, "'''''''. "" ...... 0 .. '" ... " __

including installation of concrete footings and masonry
block plinth walls. retaining walls. poMng and bedding
sand in accordance with Ergoo requirements
(PrO'>isional Quantity).
(a) ~UUkVA or j1~kVA tranS!Ofmer (b40Umm x

"4400mm) , 12800.00 12.800.00

TOTAL OF SECTION 1.00 CARRIED TO SUMMARY:_ n43O.60

CorTYTlOrciol n Coof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

PORT PACIFIC ESTATE
STAGES 3 &4

SUMMARY OF ESTIMATE OF COSTS

NO; SECTION DESCRIPTION AMOUNT

1.00 PRELIMINARIES AND GENERAL ITEMS 104700.00

2.00 EARTHWORKS AND ROADWORKS 1059555.85

;00 STORMWATER DRAINAGE 273200.00

4.00 SEWERAGE RETICULATION 199529.00

5.00 WATER RETICULATION 89511.00

6.00 SEWERAGE PUMP STATION 284500.00

7.00 CONDUITS 72430.60

SUB-TOTAl EXCLUDING GST 208342£.45

10% GST 208342.65

TOTAl INCLUDING GST 2191769.10

(This total must be the same as the sum appearing on
the Tender FOfm)

Tendere~s name.

Tendere~s SiQl1ature..

Date ..

Co"",",,rciol n Coof_""
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1 Introduction 

The Port Pacific Estate is located at Craiglie, just south of Port Douglas.  Entry to the subject site is obtained 
from Beor Street. 

The site is generally bounded by the Captain Cook Highway and the existing Plantation Resort to the west, 
the Beor Street road reserve to the north, and farming land to the south. 

Stages 1 and 2 of the development have been constructed.  It is now proposed to construct Stages 3 and 4 
of the Estate.  The layout of the development is shown in Appendix A. 

A flood study of the area around the Port Pacific Estate was carried out, to determine: 

 the flood levels in the area, for a range of Average Recurrence Interval (ARI) events, assuming 
existing climate conditions; and 

 the 100 year flood levels in the area assuming the predicted impacts of Climate Change to the year 
2100, as these levels will be used to set the allotment levels within Stages 3 and 4. 

This report presents the results of the investigation. 
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2 Catchment Hydrology 

2.1 Catchment Area 
Two main catchments discharge stormwater runoff to the Port Pacific Estate.  A third smaller catchment 
discharges runoff into Craiglie Creek downstream of the subject site.  The size of these catchments was 
determined from topographic data of the area.  The catchment boundaries are shown in Appendix C 
(Figure C1).  The total catchment areas upstream of the Captain Cook Highway were calculated to be 
approximately: 

 Craiglie Creek 196 hectares; 

 Southern Creek 90 hectares; and 

 Northern Creek 17 hectares. 

 

2.2 Time of Concentration 
The time of concentration for the two main catchments was calculated using two different methodologies, as 
described in the Queensland Urban Drainage Manual (QUDM), Section 4.06.11: the Bransby-Williams’ 
Equation and the Modified Friend’s Equation. 

The formula for the Bransby-Williams’ Equation is: 

2.01.0

58
SA
Ltc  

 
where: tc = time of concentration of the catchment (min) 
 L = length of flowpath from the outlet to the catchment divide (km) 
 A = catchment area (ha) 
 S = equal area slope (%) 

The formula for the Modified Friend’s Equation is: 

4.01.0

800
SChA
Ltc  

 

where: tc = time of concentration of the catchment (min) 
 L = length of flowpath from the outlet to the catchment divide (km) 
 Ch = Chezy’s coefficient at the site = R1/6/n 
 R = hydraulic radius = 0.65Rs (where the slope varies along the stream) 
 Rs = hydraulic radius at the site (m) 
 n = average Manning’s n roughness along the stream 
 A = catchment area (ha) 
 S = equal area slope (%) 

Using these equations, the time of concentration of each catchment to the subject site was calculated, as 
shown in Table 2-1. 
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Table 2-1 Time of Concentration 

Parameter Craiglie Creek Southern Creek 

Stream Length (m) 2117 1908 

Catchment Area (ha) 196.1 90.3 

Equal Area Slope (%) 5.4 6.0 

Hydraulic Radius at Outlet (m) 1.0 0.75 

Average Manning’s n 0.10 0.10 

Time of Concentration – Bransby Williams (min) 52 50 

Time of Concentration – Modified Friends (min) 55 54 

 

These results show that the calculated times of concentration are consistent using both methodologies.  
Thus, the following times of concentration were adopted for each catchment: 

 Craiglie Creek 52 minutes; and 

 Southern Creek 50 minutes. 

 

2.3 Coefficient of Runoff 
The coefficient of runoff for the catchment was determined in accordance with the FNQROC Development 
Manual (Version No. 11/06) and the Queensland Urban Drainage Manual (2007), as shown below. 

The catchments are generally undeveloped, thus a 10 year coefficient of runoff of 0.70 was adopted. 

The coefficient of runoff for the 100 year ARI event is therefore 0.84. 

 

2.4 Rational Method 
Using the times of concentration shown above, the Rational Method was used to calculate the 100 year 
discharge from each catchment. 

Design rainfall intensities for Port Douglas were obtained using the Intensity-Frequency-Duration data 
contained in FNQROC Development Manual (Version No. 11/06). 

The resultant peak discharges for the 100 year event using the Rational Method are: 

 Craiglie Creek 56 m³/s; and 

 Southern Creek 27 m³/s. 
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2.5 WBNM Model 
A WBNM hydrologic model of the catchments was established.  The layout of the model is shown in 
Appendix C (Figure C2). 

The design rainfall data for the catchment was determined in accordance with Australian Rainfall & Runoff.  
The information used is as follows: 

2 Year ARI, 1 hour Intensity 60 mm/h 

2 Year ARI, 12 hour Intensity 13 mm/h 

2 Year ARI, 72 hour Intensity 5.0 mm/h 

50 Year ARI, 1 hour Intensity 100 mm/h 

50 Year ARI, 12 hour Intensity 27.5 mm/h 

50 Year ARI, 72 hour Intensity 9.5 mm/h 

Regional Skewness 0.15 

Geographical Factor F2 3.86 

Geographical Factor F50 17.1 

 

The design rainfall losses adopted for the analysis were: 

Pervious Area Initial Loss = 0 mm 

 Continuing Loss = 2.5 mm/h 

Impervious Area Initial Loss = 0 mm 

 Continuing Loss = 0 mm/h 

 

A Lag Parameter of 1.50 was used in the WBNM model.  Studies carried out using WBNM have found that 
the average value of the Lag Parameter across a wide range of catchments is between 1.30 and 1.80 (ref. 
WBNM User Manual).  Thus, the adopted value of 1.50 is within the accepted bounds. 

The WBNM model was run for a range of storm durations, from 10 minutes to 72 hours, with the 1.5 hour 
event producing the peak discharge from each catchment.  The peak discharges calculated by the WBNM 
model are: 

 Craiglie Creek 61 m³/s; and 

 Southern Creek 28 m³/s. 

This result shows that the peak flows calculated by the WBNM model agree well with those from the Rational 
Method (refer Section 5.4).  Thus, it was considered that the WBNM model could be used to calculate the 
discharge hydrographs from the catchment. 
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3 Hydraulic Analysis 

3.1 Topographic Information 
The flood flow within the study area was modelled using the 2 dimensional unsteady flow software TUFLOW 
(Build 2012-05-AA-iSP-w64). 

A digital terrain model (DTM) of the study area was set up using: 

 Lidar data of the floodplain and surrounds in the vicinity of the subject site; 

 field survey of key areas around the subject site;  

 as-constructed survey of Stages 1 and 2 of Port Pacific Estate; and 

 design DTM of Stages 3 and 4 of Port Pacific Estate. 

Council recently approved flood mitigation works for Stages 1 and 2 of the Port Pacific Estate.  These works 
included: 

 a 20 metre wide grass-lined open channel along the southern boundary of the Port Pacific site 
(known as the Southern Drain); 

 a stormwater drainage line, running from the sag in Dulku Close to the Southern Drain; 

 additional filling for the existing vacant lots in Stage 2; and 

 upgrading the existing overland flow path from the Stage 2 sag to a 10 metre wide concrete path. 

Some details of the flood mitigation works are shown in Appendix A.  Thus, these works were also 
incorporated into the DTM for the TUFLOW model. 

This DTM was used to define the existing ground levels within the flood model study area. 

Based on this DTM, a TUFLOW model with a fine 5 metre grid was established.  The extent of the TUFLOW 
model is shown in Figure B1 in Appendix B. 

It is noted that a formal open channel (known as the Northern Drain) may be constructed along the northern 
boundary of the site.  In addition, there may be changes to: 

 the elevation of the Entry Road; and 

 the size and number of culverts underneath the Entry Road. 

Various flood mitigation options have been modelled, however a final design has not yet been approved.  
Thus, this report does not include any possible changes to the topography and drainage design at the 
northern end of the site. 
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3.2 1-D Links 
Culverts were input into the TUFLOW model as 1-dimensional flow links.  Inlet and outlet loss coefficients of 
0.5 and 1.0 respectively were used for all structures.  The TUFLOW model checks the operation of culverts 
under both inlet and outlet flow control, for Class 1 (free water surface) and Class 2 (submerged entrance) 
conditions. 

The existing open channel along the western boundary of the site was also modelled as a series of 1-
dimensional flow links.  Cross sections of the open channel were extracted from field survey, and used in the 
TUFLOW model to define the flow area. 

 

3.3 Floodplain Roughness 
The Manning’s n roughness values applicable to the study area were determined from site inspections and 
aerial photography.  The values used are summarised in Table 3-1. 

 

Table 3-1 Manning’s n Values 

Location Manning’s n 

Road Reserves 0.02 

Golf Course 0.035 

Heavily Grassed or Vegetated Areas 0.08 

Densely Treed/Mangrove Areas 0.15 

Commercial Precincts 0.20 

 

3.4 Tailwater Level 
The downstream boundary of the TUFLOW model is located at the outfall of Craiglie Creek to the Pacific 
Ocean, near Port Douglas.  Relevant ocean levels are as follows. 

 The Highest Astronomical Tide (HAT) level at Port Douglas is 1.78 mAHD (ref. Queensland Tide 
Tables 2012, Queensland Government). 

 The 100 year storm tide level in the vicinity of Port Douglas (i.e. at Oak Beach) is 1.9 mAHD 
(ref. Queensland Climate Change and Community Vulnerability to Tropical Cyclones – Ocean 
Hazards Assessment Stage 3, Queensland Government, July 2004).  An allowance of 300 mm was 
added to this level, to account for wave setup at the coastline. 

Based on these levels, a 100 year storm tide level of 2.2 mAHD was adopted for the existing 100 year event, 
and a Highest Astronomical Tide level of 1.78 mAHD was adopted for the smaller events. 
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3.5 Catchment Inflows 
Subcatchment hydrographs calculated by the WBNM model were input into the TUFLOW model.  As 
discussed in Section 2.5, the 1.5 hour storm event produced the peak discharges in the vicinity of the subject 
site. 

Direct rainfall-on-grid was applied to the TUFLOW model for all parts of catchment area east of the Captain 
Cook Highway.  This included the subject site, the Coral Gardens site to the south, and the Juniper 
development to the north. 

Overland flow from Stages 3 and 4 of the subject site discharges along Wabul Street to the Southern Drain, 
or along Jiwal Jiwal Street into the floodplain to the east of the site. 

 

3.6 Model Results 
The TUFLOW model was used to calculate the flood levels in the vicinity of the Port Pacific Estate for a 
range of average recurrence interval (ARI) flood events. 

The calculated flood levels and extent of inundation for each event are shown in Appendix B.  A summary of 
the results is presented in Table 3-2.  The location of the reporting points is shown in Figure B2 in 
Appendix B. 

 

Table 3-2 Peak Flood Levels 

Location 
Peak Flood Level (mAHD) 

2 year 
ARI 

5 year 
ARI 

10 year 
ARI 

20 year 
ARI 

50 year 
ARI 

100 year 
ARI 

Southern Drain 
Upstream End of Stage 3 3.29 3.33 3.37 3.44 3.52 3.60 

Southern Drain 
Midway Along Boundary 

3.07 3.10 3.13 3.17 3.23 3.29 

Southern Drain 
Downstream End 

2.66 2.72 2.75 2.81 2.88 2.97 

Port Pacific Site 
Eastern Boundary 

2.49 2.59 2.64 2.71 2.79 2.90 
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3.7 Climate Change 
The allotment fill levels in Stages 3 and 4 will be designed to account for the impacts of Climate Change on 
the Craiglie Creek flood levels. 

Recent climate change investigations (ref. Increasing Queensland’s resilience to inland flooding in a 
changing climate: Final Scientific Advisory Group report – Derivation of a rainfall intensity figure to inform an 
effective interim policy approach to managing inland flooding risks in a changing climate, Department of 
Environment and Resource Management, 2010) recommend that an allowance for a 20% increase in design 
rainfall intensities should be adopted for climate change. 

The current projection for sea level rise by the International Panel on Climate Change (IPCC, 2007) is 
800 mm by the Year 2100. 

An analysis was therefore carried out for the 100 year ARI event, incorporating the following elements of 
climate change: 

 increase in rainfall intensity of 20%; and 

 sea level rise of 800 mm (i.e. giving a tailwater level = 3.0 mAHD). 

The impact of climate change on the calculated 100 year ARI flood levels is shown in Table 3-3.  The extent 
of inundation and flood levels associated with this event are shown in Figure B9 in Appendix B.  As 
discussed above, these flood levels will be used to determine the minimum allotment levels in Stages 3 and 
4 of the Port Pacific Estate. 

 

Table 3-3 Impact of Climate Change on Flood Levels 

Location 

Peak Flood Level (mAHD) 

100 year ARI 100 year ARI + 
Climate Change 

Southern Drain – Upstream End of Stage 3 3.60 3.77 
Southern Drain – Midway Along Boundary 3.29 3.44 

Southern Drain – Downstream End 2.97 3.22 
Port Pacific Site – Eastern Boundary 2.90 3.20 
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4 Conclusions 

It is proposed to develop Stages 3 and 4 of the Port Pacific Estate at Craiglie. 

A flood study was carried out to determine the flood levels applicable to the proposed development. 

A WBNM hydrologic model of the catchment discharging to the Port Pacific Estate site was setup.  The 
model achieved similar results to the peak flows calculated using the Rational Method. 

A TUFLOW hydraulic model of the study area was set up to determine the flood levels applicable to the site. 

The allotment fill levels in Stages 3 and 4 will be designed to account for the following impacts of Climate 
Change on the Craiglie Creek flood levels: 

 increase in rainfall intensity of 20%; and 

 sea level rise of 800 mm (i.e. tailwater level = 3.0 mAHD). 

The peak flood levels and extent of inundation at the site are shown in Appendix B. 
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FLOOD MITIGATION WORKS

DOWNING STREET/CAPTAIN COOK HIGHWAY, CRAIGLIE
AT PORT PACIFIC ESTATE

FNQROC

IMEAQ

CARDNO

SOUTHERN DIVERSION DRAIN AND DULKU CLOSE DRAINAGE

PORT PACIFIC ESTATE

DISCLAIMER
The proposed Southern Diversion Drain as shown on these drawings is proposed to form a part of proposed flood mitigation
works for Port Pacific Estate.
The concept shown on these drawings is subject to approval by Cairns Regional Council of an overall proposal for
provision of flood mitigation works for Port Pacific Estate, approval by Cairns Regional Council of the report prepared
by Cardno (Qld) Pty Ltd titled Port Pacific Estate Port Douglas Flood Study and agreement by other stakeholders
including affected landowners to the overall proposal for provision of flood mitigation works for Port Pacific Estate.
The design intent of the proposed Southern Diversion Drain is to convey from the east side of the road reserve of the Captain
Cook Highway to outfall east of proposed Stage 4 of Port Pacific Estate the part of the estimated discharge corresponding to a
flood event of average recurrence interval (ARI) 100 years in the waterway described in the Port Pacific Estate Port Douglas
Flood Study as the Southern Creek which would cross the Captain Cook Highway in existing culverts.
It is proposed that eventually the outfall of the Southern Diversion Drain will be diverted through culverts between proposed
Stages 4 and 5 of Port Pacific Estate to outfall to the north of proposed Stage 5 of Port Pacific Estate.
Hydrological investigation performed by Cardno (Qld) Pty Ltd (refer Flood Study report) has estimated that the discharge
approaching the west side of the Captain Cook Highway in the Southern Creek catchment for a flood event with an average
recurrence interval of 100 years is approximatley 28 m³/s. Further hydraulic investigation by Cardno (Qld) Pty Ltd has estimated
that a peak discharge approximately 19 m³/s would cross the Highway via the existing culverts, no flow would overtop the
Highway and the balance of the discharge from the southern Creek catchment would be diverted towards the north along the west
side of the Highway or be attenuated by the flood storage available in this area.
A detailed hydraulic investigation by Cardno (Qld) Pty Ltd has estimated that the capacity of the proposed drain dimensioned and
surfaced as shown on these drawings will be adequate to convey the estimated discharge of 19 m³/s corresponding to a flood
event with an average recurrence interval of 100 years with 300mm freeboard.
The proposed Southern Diversion Drain as shown on these Cardno (Qld) Pty Ltd drawings relies on the findings of the Cardno
(Qld) Pty Ltd Flood Study and associated investigations.
Other flood mitigation works proposed to be implemented in conjunction with the proposed Southern Diversion Drain include the
following.

Flood mitigation works within Stage 1 of Port Pacific Estate as described in the Port Pacific Estate Port Douglas Flood Study.
Construction of a Northern Diversion Drain generally in the unformed road reserve of Downing Street along the northern
boundary of Port Pacific Estate.

The proposed flood mitigation works will not achieve compliance with the requirements of the FNQROC Development Manual or
the Queensland Urban Drainage Manual for stormwater drainage design, particularly with respect to the depth of inundation of the
Port Pacific Estate entrance road.
The extent of flood mitigation in Port Pacific Estate expected to be achieved by the proposed Southern Diversion Drain is
described in the Port Pacific Estate Port Douglas Flood Study.
It is expected that construction of the proposed Southern Diversion Drain would increase the extent of the 100 years ARI flood
inundation and corresponding flood water levels at the downstream end of the proposed Southern Diversion Drain including in
property other than the Port Pacific Estate property, as discussed in the Port Pacific Estate Port Douglas Flood Study. The largest
increases in the 100 years ARI flood levels near the eastern end of the Southern Diversion Drain have been estimated as part of
the Flood Study to be approximately 330mm for all flood mitigation options considered by the Flood Study. Increases in the 100
years ARI flood levels within the heavily vegetated area downstream of the Port Pacific site have been estimated as part of the
Flood Study to be up to 100mm for all flood mitigation options considered by the Flood Study.
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Figure B1.  TUFLOW Model Extent 
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Figure B2 – Location of Reporting Points 
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Figure B3 – 2 Year ARI Flood Levels 
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Figure B4 – 5 Year ARI Flood Levels 
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Figure B5 – 10 Year ARI Flood Levels 
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Figure B6 – 20 Year ARI Flood Levels 
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Figure B7 – 50 Year ARI Flood Levels 
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Figure B8 – 100 Year ARI Flood Levels 
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Figure B9 – 100 Year ARI + Climate Change Flood Levels 
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1.00 INTRODUCTION 

Port Pacific Estates Pty Ltd proposes to develop Stage 3 of a residential subdivision on 
property Lot 120 on SP192596. 

The proposed development will consist of 30 residential lots and a park. 

This Environmental Management Plan (EMP) provides environmental management 
requirements for the Stage 3 Civil Subdivision Works. 

This EMP provides performance criteria that are to be met so that the impacts of the works on 
the physical and social environment are minimised.  In particular, this EMP provides 
mechanisms whereby the environmental performance associated with the works can be 
measured and if required, provides procedures where agreed corrective actions are 
implemented.   

2.00 DESCRIPTION OF THE PROJECT 

Construction of the project involves the following:- 

• Import of fill to fill areas for residential development to above ARI 100 year flood levels; 

• Construction of connections to external water and sewerage systems; 

• Construction of subdivision works including; 

o roadworks; 

o culverts; 

o stormwater drainage systems; 

o sewerage; 

o water reticulation; 

o electricity reticulation works; 

o telecommunications reticulation works. 

3.00 PREAMBLE TO THE ENVIRONMENTAL MANAGEMENT PLAN 

3.01 Terminology 

The term Principal refers to the developer.   

The term Contractor refers to the party or company performing construction works relating to 
the proposed development and includes all employees of the Contractor and sub-contractors.   

The term Consultant refers to the civil and/or environmental engineering consultant employed 
by the Principal.   

The term Works refers to all matters associated with the construction of the proposed 
development.   

The term DEHP refers to the Department of Environment and Heritage Protection 

The term EMP refers to the Environmental Management Plan.  

The term CEMP refers to the Construction Environmental Management Plan. 

The term Act refers to the Environmental Protection Act 1994.   

The term Principal refers to the developer.   

The term Contractor refers to the party or company performing construction works relating to 
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the proposed development and includes all employees of the Contractor and sub-contractors. 

The term CAR refers to corrective action request   

3.02 Program and Contractual Obligations  

The CEMP covers the construction phase of the works. This is defined as the period from the 
commencement of works to the substantial completion of the works. The Contractor is 
generally responsible for ensuring that the provisions of the CEMP are met, with the exception 
of certain planning or design issues, which are explicitly noted throughout the CEMP as being 
the responsibility of the Principal or the Consultant.  

The Contractor shall ensure that all persons who are to be employed or sub-contracted for the 
works shall be trained as to their individual responsibilities as set out in this EMP and as 
provided by the Act, including the following.   

General Environmental Duty – whereby a person in the performance of their duties shall 
not do so in a manner which will cause, or is likely to cause, environmental harm unless the 
person takes all reasonable and practical measures to prevent or minimise the harm.   

Duty to Notify Environmental Harm – whereby if a person in the performance of their 
duties becomes aware that serious or material environmental harm is caused or threatened 
then the person must contact the Contractor whereupon the Contractor must immediately 
notify the Principal and/or the DEHP.   

Compliance with the EMP – whereby a person in the performance of their duties shall do 
so in a manner that ensures that the provisions of this EMP are complied with.   

3.03 Non-Compliance with the EMP and Corrective Action Requirements 

The Contractor shall assume responsibility for implementation of this EMP.  Where the 
Contractor becomes aware of a site or operational condition that does not comply with stated 
performance indicator(s) of this EMP, there is a requirement for corrective action.  A 
Corrective Action Request (CAR) form is to be completed and authorised where appropriate in 
general compliance with the example CAR form provided in Appendix A of this EMP.  The 
Contractor is also required to maintain a register of CARs, which shall demonstrate that 
appropriate actions have been completed within a suitable timeframe.   

Any CAR registered in accordance with this EMP shall be provided to the Principal, any State 
or Commonwealth Government Department, any statutory authority or other person, 
consensually or as lawfully required.   

In some instances, further investigation or monitoring may be required to establish whether the 
Contractor has failed to adequately implement the EMP, or has failed to comply with relevant 
legislation, guidelines and statutes.  In these instances, an independent party such as the 
Consultant shall carry out the investigation or monitoring. If it is established that the cause for 
non-compliance with the stated performance indicator(s) has arisen from the Contractor’s 
actions or omissions, then the costs of the monitoring shall be deducted from payments to the 
Contractor and paid to the Consultant, otherwise the costs of the monitoring shall be obtained 
from the Principal and paid to the Consultant.   

3.04 Acid Sulfate Soil Investigation Report 

The Acid Sulfate Soil Investigation Stages 3 – 5, Lot 120 on SP192596 Craiglie, Queensland 
Report dated July 2007 by Golder Associates shall be deemed to form an Element of this 
Environmental Management Plan.  Management strategies recommended in this report shall 
be complied with by the Contractor. 
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4.00 ELEMENTS OF THE ENVIRONMENTAL MANAGEMENT PLAN 

4.01 ELEMENT 1 – PREPARATION OF A WORKS PLAN 

 

RATIONALE It is the Contractor’s responsibility to determine how the works will be conducted in 
compliance with this EMP and this determination is to be reported to the Principal. 

 

OBJECTIVE / 
TARGET 

To prepare a works plan that complies with all elements and requirements of this 
EMP. 

 

MANAGEMENT 
STRATEGY 

The works site shall be maintained so that environmental harm or nuisance shall not 
be caused during construction of the proposed development. 

 

TASKS / 
ACTIONS 

The Contractor shall prepare a draft works plan prior to conducting any activities 
associated with the physical construction of the proposed development. 

The draft works plan is to contain the following elements: 

1. Community Awareness. 
2. Air Quality. 
3. Noise Emission. 
4. Erosion and Sedimentation Control. 
5. Stormwater Quality. 
6. Flora and Fauna Management. 
7. Waste Management. 

The draft works plan is to be provided to the Principal.  The Contractor is to have 
due regard for comments made by the Principal and/or the Consultant prior to the 
preparation of the final works plan. 

Provision of a final works plan by the Contractor for the approval of the Principal. 

The Principal is to issue its approval of the Contractor’s draft works plan to the 
Contractor prior to the Contractor conducting any works. 

 

PERFORMANCE 
INDICATORS 

Compliance with the elements of this EMP. 

No situations where CARs are to be prepared and actioned. 

 

FREQUENCY / 
DEADLINE 

Implementation is to be ongoing for the duration of the works. 

 

REPORTING AND 
REVIEW 

Reporting to the Principal upon requirement to complete a CAR and the actions 
taken in respect of the CAR. 

 

CORRECTIVE 

ACTION 

Non-conformance with the works plan shall be documented and a corrective action 
request (CAR) issued. All CARs shall be included in the CAR Register to be kept 
under the provisions of this CEMP. 

The Contractor shall implement the corrective action as required within the agreed 
time frame noted on the CAR. 
  

 

 



 
PORT PACIFIC ESTATE: STAGES 3 & 4 
CONSTRUCTION ENVIRONMENTAL MANAGEMENT PLAN 
 

 

PORT PACIFIC ESTATES PTY LTD Version 1 November 2012 
 Commercial in Confidence Page 4 
H:\2007\074061-003\Admin\Design Report\Annexes\Environmental Management Plan.doc 

 

4.02 ELEMENT 2 - COMMUNITY AWARENESS 

RATIONALE Construction of the proposed development will involve the use of powered 
mechanical equipment that has the potential to impact upon land users adjacent to 
the site. 

 

OBJECTIVE / 
TARGET 

To minimise the impact of the works on the identified community. 

 

MANAGEMENT 
STRATEGY 

Ensure that persons that may be affected by the works are aware of the nature and 
duration of the proposed works and proposed works program. 

Conduct the works in compliance with the elements of the EMP. 

 

TASKS / 
ACTIONS 

The Contractor is to address the issue of community awareness in its draft works 
plan required under Element 1 of this EMP. 

The Contractor is to ensure that all management strategies detailed in the final 
works plan are complied with at all times during the conduct of the works. 

The Contractor shall advise local residents (occupants of all dwellings adjacent to 
the site) of the proposed works and proposed works program. The Contractor shall 
provide means to advise residents and landowners in advance of works that may 
impact upon them and provide a representative point of contact to receive questions 
or concerns from community members. 

The Contractor shall comply with the elements of this EMP that relate to the 
protection of residential amenity. 

 

PERFORMANCE 
INDICATORS 

Compliance with the elements of this EMP. 

No situations where a community complaint causes CARs to be prepared and 
actioned. 

 

FREQUENCY / 
DEADLINE 

Implementation is to be ongoing for the duration of the works. 

 

REPORTING AND 
REVIEW 

Reporting to the Principal upon requirement to complete a CAR and the actions 
taken in respect of the CAR. 

 

CORRECTIVE 

ACTION 

Non-conformance with the works plan shall be documented and a corrective action 
request (CAR) issued. All CARs shall be included in the CAR Register to be kept 
under the provisions of this EMP. 

The Contractor shall implement the corrective action as required within the agreed 
time frame noted on the CAR. 
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4.03 ELEMENT 3 – AIR QUALITY 

RATIONALE Construction of the proposed development will involve the use of powered 
mechanical equipment for excavation and movement of earth material to achieve 
the required landform for the proposed development, with subsequent storage and 
replacement of excavated earth material.  The bulk handling of this material has the 
potential to create air impurity emissions by release of dust as suspended then 
deposited particulate matter. 

 

OBJECTIVE / 
TARGET 

To comply with the Environmental Protection Act, the subordinate Environmental 
Protection Policy (Air), Council By-Laws and health and safety requirements. 

To minimise the emission of air impurities associated with the works. 

To comply with the stated performance indicators for air impurity levels in the 
locality of the works. 

 

MANAGEMENT 
STRATEGY 

Conduct the works in such a manner that all reasonable and practical measures are 
utilised to minimise the emission of air impurities. 

 

TASKS / 
ACTIONS 

The Contractor is to address the issue of air impurity emission in its draft works plan 
required under Element 1 of this EMP. 

The Contractor is to ensure that all management strategies detailed in the final 
works plan are complied with at all times during the conduct of the works. 

Dust control measures shall be used on all processes that have the potential to 
generate dust. 

Windbreak screens shall be employed where considered necessary between 
working areas and abutting residential areas.  Oil must not be used for the 
suppression of dust.  The use of recycled water treated to an appropriate level shall 
be considered for the suppression of dust.   

Earthworks 

Earthworks shall be managed to control dust. Specific control measures may 
include, but may not be limited to the following: 

• Completion of vegetation clearing in stages, in order to minimise the area of 
open ground exposed at any one time. 

• Early stabilisation and revegetation of any cut or filled areas and slope works 
using, for example, wood chip layers. 

• Watering of all exposed areas as required. 

• Provision of windbreaks and silt fences as required. 

 Stockpiles 

Stockpiles shall be managed to control dust. Specific control measures may include, 
but may not be limited to the following. 

• Minimisation and stabilisation of stockpile areas. 

• Maintenance of stockpiles within designated areas and prevention of spread 
of stockpile material into adjacent areas. 

• Creation of no more stockpiles than is necessary and removal of all stockpiles 
upon completion of works at the site. 

• Provision of windbreaks and silt fences as required. 
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PERFORMANCE 
INDICATORS 

No complaint relating to excessive emission of air impurities from the works site 
from any person. 

In the event that a complaint relating to air impurity emissions from the works site is 
received then the Contractor is required to instigate procedures as specified through 
the preparation and action of the CAR. 

If through the CAR process it is determined that on the balance of probabilities the 
Contractor’s actions have brought about the complaint then monitoring of 
suspended particulate matter at the complainants premises is required. A measured 
concentration of particulate matter exceeding the limits specified in the below table 
is the trigger for initiation of corrective action. 

 
Air Quality Criteria as per Environmental Protection (Air) Amendment 
Policy (No. 1) 1998 - Dust Emission 
 

 
Parameter 

 
Maximum Acceptable 

Concentration 

 
Annual, 24 hour averaged dust 
concentration, total suspended 
particulate 

 
90 µg/m3 

 
Annual, 24 hour averaged dust 
concentration, as PM10 

 
50 µg/m3 

 
24 hour average dust 
concentration, as PM10 

 
150 µg/m3 

 
Visibility 

 
20 km 

 
Average dust deposition rate 

 
120 mg/m2/day 

 
Note: PM10 is suspended particulate matter less than 10 microns in aerodynamic 
diameter. 

 

FREQUENCY / 
DEADLINE 

Implementation is to be ongoing for the duration of the works. 

 

REPORTING AND 
REVIEW 

Reporting to the Principal upon requirement to complete a CAR and the actions 
taken in respect of the CAR. 

 

CORRECTIVE 
ACTION 

Should a complaint relating to excessive emission of air impurities from the works 
site be received the following corrective actions are to be implemented. 

• Identification of the source(s) of the excessive emission of air impurities; 

• Implementation of appropriate mitigation measures as determined by the 
Principal and Consultant in consultation with the Contractor; and 

• Relevant validation monitoring of air impurity concentrations at nominated 
locations. 

The Contractor shall implement the corrective action(s) as required within the 
agreed time frame noted on the CAR. 
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4.04 ELEMENT 4 – NOISE EMISSION 

 

RATIONALE Construction of the proposed development will involve the use of powered 
mechanical equipment. This equipment is to be operated at the site adjacent to 
neighbouring residential areas. 

Appropriate management measures are required to ensure the noise produced at 
the site during the works does not result in annoyance or disturbance at the closest 
noise sensitive place. 

 

OBJECTIVE / 
TARGET 

To control noise generated by construction activities and to minimise the impact of 
noise to ensure acceptable levels of amenity for the local community. 

 

MANAGEMENT 
STRATEGY 

To comply with the Environmental Protection Act, Council By-Laws and recognised 
noise criteria as contained in DEHP’s Environmental Guideline E1 Noise from 
Construction, Renovation, Maintenance and Demolition Sites. 

 

TASKS / 
ACTIONS 

 

The Contractor is to address the issue of noise emission in its draft works plan 
required under Element 1 of this EMP. 

The Contractor is to ensure that all management strategies detailed in the final 
works plan are complied with at all times during the conduct of the works. 

All noise generating mobile and stationary plant and equipment, and processes 
shall be controlled to minimise noise emission in accordance with AS 2436: Guide 
to Noise Control on Construction, Maintenance and Demolition Sites.  In particular, 
all powered mechanical equipment shall be fitted with effective exhaust mufflers. 

Working hours at the site shall be limited to between 6.30am and 6.30pm Monday to 
Saturday.  No audible work is allowed on Sundays or Public Holidays. 

All vehicles entering or leaving the site or used at the site shall be operated and 
maintained in a manner which ensures that the noise levels produced by the 
vehicles are within the limits of the Commonwealth Department of Transport and 
Regional Services Federal Office of Road Safety Australian Design Rule ADR28- 
External Noise of Motor Vehicles. 

In the event of the adjusted noise level for a single noise source or activity 
exceeding the background noise level by more than 10 dB(A), consideration shall 
be given to restricting the times during which the activity can take place to a number 
of separate hours each day.  Persons affected by the noise shall be consulted with 
regard to suitable hours and advised of the agreed operations schedule. 

 

PERFORMANCE 
INDICATORS 

The works shall be carried out by such practicable means necessary to prevent the 
emission of noise that constitutes “unreasonable” or “intrusive” noise as defined by 
the Environmental Protection (Noise) Policy. 

 

FREQUENCY / 
DEADLINE 

Implementation is to be ongoing for the duration of the works. 

 

REPORTING AND 
REVIEW 

Reporting to the Principal upon requirement to complete a CAR and the actions 
taken in respect of the CAR. 
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CORRECTIVE 

ACTION 

Should a complaint relating to excessive emission of noise from the works site be 
received the following corrective actions are to be implemented. 

• Identification of the source(s) of the excessive emission of noise; 

• Implementation of appropriate mitigation measures as determined by the 
Principal and Consultant in consultation with the Contractor; and 

• Relevant validation monitoring of noise levels as a result of the works at 
nominated locations. 

The Contractor shall implement the corrective action(s) as required within the 
agreed time frame noted on the CAR. 
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4.05 ELEMENT 5 – EROSION AND SEDIMENTATION CONTROL 

RATIONALE Construction of the proposed development will involve filling earthworks and 
alteration of landform at the site. Disturbed earthworks areas and stockpiles are to 
be protected from erosion and at the completion of the works the ground surface is 
to be rendered stable to ensure erosion and sedimentation of receiving waters does 
not occur as a result of the works. 

 

OBJECTIVE / 
TARGET 

 

To minimise the risk of soil erosion associated with the works. 

In particular, to minimise the risk of soil erosion to the wetland system located on 
and adjacent to the development site.  The wetland system is mapped as an Area of 
State Significance. 

MANAGEMENT 
STRATEGY 

 

Use of best available technology for prevention of erosion or release of 
contaminants to waters. 

Stabilise the works site during and upon completion of earthworks at the site so that 
the risk of erosion of the ground surface is minimised. 

 
TASKS / 
ACTIONS 

 

The Contractor is to address the issue of erosion and sedimentation control in its 
draft works plan required under Element 1 of this EMP.   

The following documentation is to be prepared to control erosion and sedimentation 
during the construction and maintenance period in accordance with the 
requirements and procedures of Cairns Regional Council. 

• An Erosion and Sediment Control Strategy (ESCS) will be prepared and 
submitted to Council for Operational Works approval. 

• An Erosion and Sediment Control Plan (ESCP) shall be prepared by the 
Contractor, approved by the Consultant prior to construction pre-start 
meeting, and submitted to Council representatives at the pre-start meeting.  
The Contractor’s ESCP will be consistent with the ESCS and will take into 
consideration the Contractor’s proposed construction methodology.  
Alternatively, the ESCP may propose an alternative methodology subject to 
approval of the Consultant and Council. 

The Contractor’s ESCP will be required to consist of at least the following: 

• A layout plan detailing the measures to be employed during construction. 

• A layout plan detailing the measures to remain in place from completion of the 
works until revegetation is established; 

• A written description of the sequencing of works or construction program; 

• An inspection and test plan for monitoring erosion and sediment control 
measures during the construction and the maintenance period; 

• Details of all erosion and sediment control measures to be used; 

• The name of the person within the Contractor’s organisation who has the 
authority and responsibility for implementing, monitoring, updating or 
amending the Plan. 

  The Contractor’s Erosion and Sediment Control Plan will be required to address the 
following issues: 

Minimising Disturbance 

• Avoidance of earthworks during periods of wet weather; 

• Limiting the exposure time and size of disturbed areas to a minimum; 
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• Allow for the use of existing vegetation as buffer zones. 

Control of Run-off 

• Sizing of structures, channels, catch drains and diversion drains for 
appropriate storm events as follows:- 

 DESIGN LIFE ARI 
   

  Non erosive design capacity 0-6 months 1 year 
  6-12 months 2 years 
  Structural Stability 0-6 months 5 years 
  6-12 months 10 years 

• Diverting clean water run-off around disturbed areas; 

• Dividing the site into smaller more manageable drainage areas; 

• Early installation of temporary drainage works; 

• Early installation of permanent drainage system and protection works. 

Erosion Control 

• Ensuring that earthworks surfaces are left compacted when not being worked. 

• Protecting service trenches and hard engineering structures (e.g. retaining 
walls, driveways, kerbs, etc.) from erosion caused by run-off; 

• Prompt revegetation of disturbed areas; 

• Installing structures in drainage channels to slow flow velocity and encourage 
settlement of soil particles 

Sediment Control 

• Locating stockpiles clear of drainage paths and protecting stockpiles from 
traffic, run-off and wind erosion; 

• Minimising number of site access points; 

• Stabilising site access points to prevent vehicles from transporting materials 
off site; 

• Intercepting drainage from disturbed areas and installing sediment barriers to 
slow the velocity of flow and allow fine particles to settle; 

• Diverting larger contaminated flows to sediment traps to allow soil particles to 
settle or be treated prior to release into receiving waters; 

• Protecting partially constructed drainage structures from sediment infiltration. 

• Intercept carriage of silt by use of silt fences and the like. 

• Diversion of runoff water through sediment traps prior to discharge. 

• Maintenance of sediment traps and periodic removal of sediment. 

• Stockpile areas shall not be erected in locations that are subject to inundation. 

• Stabilisation of stockpiles. 

• Ensure that vehicles entering and exiting the site are free from excessive soil 
and mud. 

Revegetation 

• Progressive stabilisation and rehabilitation of completed works; 

• Providing protection to revegetation works on steep batters during the 
vegetation establishment period. 
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Inspection, Clean Out and Maintenance 

• The inspection, clean out and maintenance regime is to take into account the 
duration that the site will be disturbed and the timing of construction.  If the 
site is disturbed (i.e. rehabilitation works are not complete) during the period 
December to May (wet season) a more rigorous inspection, clean out and 
maintenance regime will be required than for a site which is disturbed during 
the period June to November. 

 

PERFORMANCE 
INDICATORS 

 

No transport of erodible material from the works site to public roadways or 
watercourses. 

 

FREQUENCY / 
DEADLINE 

Implementation is to be ongoing for the duration of the works. 

 

REPORTING AND 
REVIEW 

Reporting to the Principal upon requirement to complete a CAR and the actions 
taken in respect of the CAR. 

 

CORRECTIVE 

ACTION 

Should there be non-compliance with the stated performance indicator the following 
corrective actions are to be implemented. 

• Identification of the cause of the non-compliance; 

• Implementation of appropriate mitigation measures as determined by the 
Principal and Consultant in consultation with the Contractor; and 

• Relevant validation monitoring to confirm that the nominated corrective 
actions have been effective. 

The Contractor shall implement the corrective action(s) as required within the 
agreed time frame noted on the CAR.   
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4.06 ELEMENT 6 – STORMWATER QUALITY 

RATIONALE Construction of the proposed development will involve filling earthworks and 
the alteration of landform at the site. 

Stormwater coming in contact with this material has the potential to transport 
sediment and/or other contaminants to natural drainage lines and receiving 
waters adjacent to the site. 

 

OBJECTIVE / 
TARGET 

To ensure that the existing qualities of the receiving surface and ground waters 
in the locality of the works are not adversely affected by activities associated 
with the works. 

 

MANAGEMENT 
STRATEGY 

 

To minimise the risk of any release of contaminants originating from the site 
entering surface and ground waters in the locality of the site. 

To comply with the Stormwater Quality Management Strategy as it applies to 
the construction phase or stage including the defects liability period. 

 

PERFORMANCE 
INDICATORS 

 

Any waters being discharged from the works site are to comply with the 
following quality characteristics.   

 

Water Quality Parameter Release Criteria 

Suspended Solids < 50 mg/L 

pH 7.0 to 8.5 

Oil and Grease 
No visible film 

No detectable odour 

Floating Matter None visible 

Litter/gross pollutants 
No anthropogenic (man-made) 
material greater than 50mm in 

any dimension 
 

FREQUENCY / 
DEADLINE 

Implementation is to be ongoing for the duration of the works. 

 

REPORTING AND 
REVIEW 

Reporting to the Principal upon requirement to complete a CAR and the 
actions taken in respect of the CAR. 

 

CORRECTIVE 

ACTION 

Should there be non-compliance with the stated performance indicator the 
following corrective actions are to be implemented. 

• Identification of the cause of the non-compliance;  

• Implementation of appropriate mitigation measures as determined by the 
Principal and Consultant in consultation with the Contractor; and 

• Relevant validation monitoring to confirm that the nominated corrective 
actions have been effective.   

The Contractor shall implement the corrective action(s) as required within the 
agreed time frame noted on the CAR.   
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4.07 ELEMENT 7 – FLORA AND FAUNA MANAGEMENT 

 

RATIONALE Construction of the proposed development has the potential to impact on areas 
designated for public open space and conservation. These areas have 
significant conservation value and must not be disturbed. 

 

OBJECTIVE / 
TARGET 

To ensure the protection of identified public open space/conservation areas and 
identified vegetation and to minimise the requirement for the removal of 
vegetation at the site.   

To ensure that vegetation identified for retention is not removed or damaged 
during the works.   

 

MANAGEMENT 
STRATEGY 

To maximise the retention of existing native vegetation as much as is practicable 
given the inherent constraints associated with the proposed works. 

TASKS / ACTIONS The Contractor is to address the issue of flora and fauna management in its draft 
works plan required under Element 1 of this EMP. 

The Contractor is to ensure that all management strategies detailed in the final 
works plan are complied with at all times during the conduct of the works. 

The Contractor is to ensure that identified public open space/conservation areas 
are adequately fenced or protected to prevent disturbance or damage during 
construction works. Where construction works are necessary within these public 
open space/conservation areas, no works shall proceed until specific 
authorisation is issued in writing by the Principal and/or Consultant. 

Prior to the commencement of any vegetation clearance, the Contractor shall 
identify all areas to be cleared on construction plans and in the field. 

The Contractor shall mulch foliage and branches of cleared native vegetation for 
re-use on site. 

The Contractor shall provide fences and/or trunk girdles to prevent unintended 
physical damage to the root system, trunk or canopy of native vegetation 
identified for retention adjacent to any proposed works. 

The Contractor shall remove cleared non-native vegetation from the site for 
disposal at a suitable facility such as a landfill.  Non-native vegetation shall not 
be mulched for re-use on site, to minimise the risk of propagation. 

 

PERFORMANCE 
INDICATORS 

No removal of vegetation identified for retention. 

No unnecessary disturbance to areas identified for conservation/open space. 

No mortality to fauna species at the site during the works. 

 

FREQUENCY / 
DEADLINE 

Implementation is to be ongoing for the duration of the works. 

 

REPORTING AND 
REVIEW 

Reporting to the Principal upon requirement to complete a CAR and the actions 
taken in respect of the CAR. 
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CORRECTIVE 

ACTION 

Should there be non-compliance with the stated performance indicator the following 
corrective actions are to be implemented: 

• Identification of the cause of the non-compliance; 

• Implementation of appropriate mitigation measures as determined by the 
Principal and Consultant in consultation with the Contractor; and 

• Relevant validation monitoring to confirm that the nominated corrective actions 
have been effective. 

The Contractor shall implement the corrective action(s) as required within the agreed 
time frame noted on the CAR.   
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4.08 ELEMENT 8 – WASTE MANAGEMENT 

RATIONALE Waste management at the works site is to focus on appropriate methods to 
prevent, treat and dispose of waste materials generated as a result of the 
works. 
 

OBJECTIVE / 
TARGET 

To ensure that all materials used to conduct the works do not cause unlawful 
environmental harm. 

To ensure that no waste material is released from the site in an uncontrolled 
manner. 
 

MANAGEMENT 
STRATEGY 

To carry out appropriate tasks and actions throughout the duration of the 
works to comply with the stated objective. 
 

TASKS / ACTIONS The Contractor is to address the issue of waste management in the draft 
works plan required under Element 1 of this EMP. 

The Contractor is to ensure that all management strategies detailed in the final 
works plan are complied with at all times during the conduct of the works. 

The Contractor shall provide appropriate methods for the collection and lawful 
disposal of any wastes produced at the site during the works. 

Solid wastes shall be stored in suitable refuse containers to prevent 
contamination of stormwater. Waste containers shall be located in convenient 
areas over the site. 

Hazardous materials shall not be disposed of into general waste bins.  
Licensed waste removal contractors shall be employed to remove any 
hazardous wastes produced and stored on the site. 

Waste shall not be incinerated on site. 

General waste shall only be disposed of to a licensed waste transfer station or 
waste disposal facility. 
 

PERFORMANCE 
INDICATORS 

No waste of any type to be released from the works site in an uncontrolled 
manner. 

 

FREQUENCY / 
DEADLINE 

Implementation is to be ongoing for the duration of the works. 

 

REPORTING AND 
REVIEW 

Reporting to the Principal upon requirement to complete a CAR and the 
actions taken in respect of the CAR. 

 

CORRECTIVE 

ACTION 

Should there be non-compliance with the stated performance indicator the 
following corrective actions are to be implemented: 

• Identification of the cause of the non-compliance; 

• Implementation of appropriate mitigation measures as determined by the 
Principal and Consultant in consultation with the Contractor; and 

• Relevant validation monitoring to confirm that the nominated corrective 
actions have been effective. 

The Contractor shall implement the corrective action(s) as required within the 
agreed time frame noted on the CAR. 
 

Note: Any flammable or combustible liquids as defined by Australian Standard AS 1940 involved 
with the works are to be stored and handled in accordance therewith. 
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APPENDIX A 
 
 
 
 

Sample Corrective Action Request Form 
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CORRECTIVE ACTION REQUEST 
 
Report No; ................................................................................................................... 
     
  
Date; .................................................................................................................... 
 
 
DETAILS OF NON-CONFORMANCE: 
 
 
 
 
 
 
 
Inspected by: 
 
DETAILS OF PROPOSED ACTION 
 
 
 
 
 
 
 
Passed to Principal (as applicable):y/n  Date: 
Reply required by: 
 
CONSULTANT/PRINCIPAL ADVICE (as required): 
 
 
 
 
 
 
 
Date action required by (if applicable): 
Signed (by Principal or Principal’s representative):  Date: 
 
AUTHORITY TO PROCEED 
 
Sign:  Date: 
 
ACTION CARRIED OUT 
 
Sign:  Date: 
 
ELEMENT RE-INSPECTED BY 
 
Sign:  Date: 
 
COPY ISSUED TO PRINCIPAL   Date: 

 

Sign: 
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Plug depth design

Job Number:
Job Description:

INPUTS

Heioht of Pumo well H 5.585
PumowelllD 2.1
Thickness of Pump well wall t 0.23

Piu!:) depth D 1.3

uplift factor 1.1
resist factor 1

0074061
Port Pacific Stages 3 & 4

CALCS

Area inside wet well A1 3.463606
Area outside wet well A2 5.147185

wt caisson 225.667
piu!:) wt 160.5922

OUTPUTS
Ir.;T~o~ta~1~u~pl~if:-t(~fa:-c~to:-r~e-::d~b~y-::1~.1:-:)-"1-:::38~2':"'.4~1::-:5"';'151 l~to~ta~l~re~s:-is~t~----1 386.25921

Note all dimentions are kN and m
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Shaping the Future

Pump Station Design

These design calculations follow the methodology of FNQROC

Job Number:
Job Description:

0074061
Port PacifIC Stages 3 & 4

Stage 3 EP= 42
Stage 4 EP= 36.7
Stage 5 EP = 58.8

Total EP = 137.5 (Table 7.1)
AOWF= 0.43 Us (Table 7.2)

Cl :=: 6.87 (Table 7.2)

Mln Duty pump capacity = 2.95 Us (Table 7.14 PT12)
Min total pump station capacity = 2.15 Us (Table 7.14 PT14)

Final ground surface level at pump station z 3.587 m AHD
Inlet sewer I.L. = -0.548 m AHD

Freeboard to Inlet sewer = 0.3 m (Table 7.14 PT7)
TWL (standby start level) = -0.848 m AHD (Table7.14PT7)

Allowable number of pump starts N = 10 (Table 7.14 PT3)
(max of 10 for pumps less than 50kW rating)

Mln storage volume = 0.27 rn' (Table 1.14 PT3)

Wet well diameter = 2.1 m

Mln depth ofstorage area = 0.08 m Vol of cylinder

Adopted depth of storage = 0.6 m (Table 7.14 PT8)

BWL (duty pump cut-out) = -1.448 m AHD
Min pump submergence level = 0.3 m

Allowance above submergence level = 0.1 m (Table 7.14 PT5)
Pump station I.l. = -1.848 m AHD

Highest point in rising main '" 3.2 m AHD
Total length of rising main = 129 m

Static head at TWl = 4.048 m (Table 7.14 PT9)
Static head at BWL = 4.648 m (Table 7.14 PT9)

lowest GSl in system for overflow = 3.506
Overflow level = 3.191 m AHD

Overflow invert level = 2.941 m AHD
Top level for sewage in wet well = 3.487 m AHD

Required Emergency Storage = 9288 l (Table 7.14 PT11)
Storage above TWL to top overflow level = 13990 l
Storage in pipeline below overflow level = L

Storage in manholes :: L
Total storage In system = 13990 L

C1 xADWF
5xADWF

Inlet sewer Il- freeboard

0.9 x min pump capacity I N

Mln storage voll pi x {wet well diameter 12 )2

Depth of storage should be 600mm to 2800mm
(Operating range TWL - BWL)

Inlet sewer Il - freeboard - adopted depth of storage area

BWl- min pump submergence level - allowance

Highest point in rising main - TWl
Highest point in rising main - BWl

lowest GSlln sewerage pipe system -pit cover
Set 150mm below overflow level (for DN150 overflow pipe) with 100mm buffer

6 hours AOWF

Must be greater than required emergency storage

NB: check that pumps selected can fit Into pump station size selected



Pump Station Design

These design calculations follow the methodology of FNQROC

Job Number: 0074061
Job Description: Port Pacific Stages 3 & 4

Cover Level =
Finished Surface Level =

Pressure Main Invert Level =
Inlet Invert Level =

PS Well Invert Level =
Wet Well Internal Diameter =

Wet Well Depth to Invert =
Min thickness of Concrete Plug =

3.737 m AHD
3.587 m AHD

m AHD
-0.548 m AHD
-1.848 m AHD

2.1 m
5.585 m

1.3 m

Min Design Discharge =
Design Maximum Total Dynamic Head =

3.0 LIs
6.1 m (nole this i~ the head for the SWL case where C' 100)

100mm below overflow level
200mm below inlet invert level
300mm below inlet invert level
600mm below inlet invert level

AHD
AHD
AHD
AHD
AHD

2.841 m
-0.748 m
-0.848 m
-1.148 m
-1.448 m

High High Level Alarm =
High Level Alarm =

Standby Start Level =
Duty Start Level =

Pump Stop Level =
(100mm above minimum submergence level of pumps)

Low Level Alarm = as specified by manufacturer
(snort Jevel of pumps)

Estimated System Details
Curve 1: Liquid at pump stop level

Point 1 (flow· head) =
Point 2 (flow· head) =
Point 3 (flow· head) =

3 LIs
6 LIs
9 LIs

6.1 m
9.9 m

15.7 m

(BWl)

Curve 2: Liquid at standby start level
Point 1 (flow - head) =
Point 2 (flow - head) =
Point 3 (flow - head) =

3 LIs
6 LIs
9 LIs

5.1 m
7.9 m

12.1 m

(TWl)

Overflow Invert Level = 2.941 m AHD

Assumed wall thickness = 230 mm

Flygt pump details to be confirmed
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Terese Ham (Cairns)

From: Kurt Eising (Cairns)
Sent: Friday, 10 August 2012 10:35 AM
To: W.Moreno-Neisa@cairns.qld.gov.au
Cc: Cairns Office (Cairns); Bevan Clayton (Cairns)
Subject: Q074061.003e - Port Pacific Estate Stages 3 & 4
Attachments: SKMBT_C28012080916440.pdf

Importance: High

G’day Walter. 
 
Just sending you a quick email today to seek approval for the below following (please refer to the attached)… 
 
Can you please advise as soon as possible your acceptance to have the blocks highlighted in blue to drain 
into the southern diversion drain/fall to the rear (opposed to having the fall to the street)? Obviously, we would 
provide a pit and pipe connection for the roof water as per FNQROC.  
 
Look forward to hearing from you shortly. 
 
Kind regards, 

Kurt Eising 
CIVIL DESIGNER 
CARDNO 
 

 
 
Phone +61 7 4051 0288  Fax +61 7 4051 0133  Mobile   
Address 280 Sheridan Street, Cairns North QLD 4870 Australia 
Postal P.O. Box 1619, Cairns QLD 4870 
Email kurt.eising@cardno.com.au Web www.cardno.com 

Cardno operates a quality management system that has been certified to ISO 9001.  

This email and its attachments may contain confidential and/or privileged information for the sole use of the intended recipient(s). All electronically 
supplied data must be checked against an applicable hardcopy version which shall be the only document which Cardno warrants accuracy. If you 
are not the intended recipient, any use, distribution or copying of the information contained in this email and its attachments is strictly prohibited. If 
you have received this email in error, please email the sender by replying to this message and immediately delete and destroy any copies of this 
email and any attachments. The views or opinions expressed are the author’s own and may not reflect the views or opinions of Cardno. 
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Terese Ham (Cairns)

From: Meade Wendy [w.meade@cairns.qld.gov.au]
Sent: Thursday, 2 August 2012 9:34 AM
To: Kurt Eising (Cairns)
Cc: Barrett Alison; Thomas Shane; Phillips Denney
Subject: Results of Hydrant Tests at Milman Drive, Craiglie - WM/440
Attachments: LIVE-#3672757-v1-

CW_Results_to_Kurt_Eising_Cardno_of_Hydrant_Test_for_Pressure_&_Flow_R
ate_at_Milman_Drive_Craiglie_refer_WM_440_-_Refer_to_Doc_#3669569
_for_information_from_Alison_Barrett.pdf

Kurt 
 
Please find attached the results of the hydrant tests carried out at Milman Drive, Craiglie. 
 
Thanks 
 
 
Sent to you on behalf of Denney Phillips by 
  
Wendy Meade | Administrative Officer 
Operations | Cairns Regional Council 
Phone: +61740589527 | Fax: +61740581178  
Email: w.meade@cairns.qld.gov.au | URL: cairns.qld.gov.au 
Mail: PO Box 359, Cairns Q 4870 | Office: 119-145 Spence St, Cairns Q 4870 
 
 
________________________________________ 
Cairns Regional Council Disclaimer 
 
"This message, and any attachments, may contain privileged and confidential information intended 
only for the use of the intended addressee(s). Any unauthorized use of this material is prohibited. If 
you receive this message in error, please notify the sender immediately, delete the message and 
destroy any printed or electronic copies. 
 
Opinions expressed in this e-mail are those of the sender and do not necessarily represent the views 
of the Cairns Regional Council. Council does not accept any responsibility for the loss or damage 
that may result from reliance on, or the use of, any information contained in this e-mail or 
attachments." 
 
________________________________________ 
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Terese Ham (Cairns)

From: Mark Perry (Cairns)
Sent: Thursday, 23 August 2012 9:21 AM
To: Cairns Office (Cairns)
Subject: FW: 8/10/13 - Port Pacific Estate Stages 3 & 4

Q074061/3 
 
  
From: Moreno-Neisa Walter [mailto:W.Moreno-Neisa@cairns.qld.gov.au]  
Sent: Tuesday, 14 August 2012 2:34 PM 
To: Kurt Eising (Cairns) 
Cc: Cairns Office (Cairns); Bevan Clayton (Cairns); Mark Perry (Cairns); Ringer Michael; Smith Tim 
Subject: 8/10/13 - Port Pacific Estate Stages 3 & 4 
 
Hi Kurt: 
 
With regards to your below request, please be advised that Council is not accepting this proposal. 
Council’s decision is based on the fact that at the end it could end up with drainage outfalls all the 
way along; also, scour problems could be presented on-site when houses and pools are built, not to 
mention that water is more likely to encroach into these properties in the event of a major storm.   
 
Therefore, these lots are to drain to the street and be designed with an adequate pipe system to take 
the minor flows, and then to be discharged into the major drain in accordance with FNQROC Manual; 
additionally, Council would like to see details of how the stormwater will be managed from the end of 
the southern drain to the adjacent Lot 119SP192596 –see below red rectangle.  
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Regards,  
________________________________________________________ 
  
Walter Moreno-Neisa | BEng (Civil) – BBA – RPEQ - MIEAust 
Development Engineer | Dev. Assessment | Cairns Regional Council  
P: 07 4044 3379 | F: 07 4044 3836 | M: (0459) 421 999 



3

E: W.Moreno-Neisa@cairns.qld.gov.au | URL: www.cairns.qld.gov.au    
Mail: PO Box 359, Cairns Q 4870 | Office: 119-145 Spence Street, Cairns 
________________________________________________________  

 please consider the environment before printing this email  
 
From: Kurt Eising (Cairns) [mailto:kurt.eising@cardno.com.au]  
Sent: Monday, 13 August 2012 8:31 AM 
To: Moreno-Neisa Walter 
Cc: Cairns Office (Cairns); Bevan Clayton (Cairns); Mark Perry (Cairns); Ringer Michael; Smith Tim 
Subject: RE: 8/10/13 - Port Pacific Estate Stages 3 & 4 
 
Good morning Walter. 
 
The subsequent sketch which was previously attached (allotment earthworks grading’s towards to southern 
diversion drain) will be documented with the operational works submission which will be submitted shortly (it’s 
not going to be a separate application just for these earthworks). 
 
My email on Friday was just to seek some acceptance from council for this proposal (we don’t want to pursue 
this option if it’s not acceptable to you folks).   
 
I hope that clears everything up. I will follow up with a phone call shortly. 
 
Kind regards, 

Kurt Eising 
CIVIL DESIGNER 
CARDNO 
 

 
 
Phone +61 7 4051 0288  Fax +61 7 4051 0133  Mobile   
Address 280 Sheridan Street, Cairns North QLD 4870 Australia 
Postal P.O. Box 1619, Cairns QLD 4870 
Email kurt.eising@cardno.com.au Web www.cardno.com 

Cardno operates a quality management system that has been certified to ISO 9001.  

This email and its attachments may contain confidential and/or privileged information for the sole use of the intended recipient(s). All electronically 
supplied data must be checked against an applicable hardcopy version which shall be the only document which Cardno warrants accuracy. If you 
are not the intended recipient, any use, distribution or copying of the information contained in this email and its attachments is strictly prohibited. If 
you have received this email in error, please email the sender by replying to this message and immediately delete and destroy any copies of this 
email and any attachments. The views or opinions expressed are the author’s own and may not reflect the views or opinions of Cardno. 

  
From: Moreno-Neisa Walter [mailto:W.Moreno-Neisa@cairns.qld.gov.au]  
Sent: Friday, 10 August 2012 3:08 PM 
To: Kurt Eising (Cairns) 
Cc: Cairns Office (Cairns); Bevan Clayton (Cairns); Mark Perry (Cairns); Ringer Michael; Smith Tim 
Subject: 8/10/13 - Port Pacific Estate Stages 3 & 4 
 
Hi Kurt: 
 
An approval of any earthworks is to be done through an Op Wks Application, which I understand is to 
be submitted soon; however, you could give us a bit more explanation why this is so important to be 
done now, along with a proper Eng Drawing (i.e., drainage, levels, cut an fill areas etc.); which, does 
not necessarily mean we will approve it without following the normal process.  
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Regards,  
________________________________________________________ 
  
Walter Moreno-Neisa | BEng (Civil) – BBA – RPEQ - MIEAust 
Development Engineer | Dev. Assessment | Cairns Regional Council  
P: 07 4044 3379 | F: 07 4044 3836 | M: (0459) 421 999 
E: W.Moreno-Neisa@cairns.qld.gov.au | URL: www.cairns.qld.gov.au    
Mail: PO Box 359, Cairns Q 4870 | Office: 119-145 Spence Street, Cairns 
________________________________________________________  

 please consider the environment before printing this email  
 
From: Kurt Eising (Cairns) [mailto:kurt.eising@cardno.com.au]  
Sent: Friday, 10 August 2012 10:36 AM 
To: Moreno-Neisa Walter 
Cc: Cairns Office (Cairns); Bevan Clayton (Cairns) 
Subject: Q074061.003e - Port Pacific Estate Stages 3 & 4 
Importance: High 
 
G’day Walter. 
 
Just sending you a quick email today to seek approval for the below following (please refer to the attached)… 
 
Can you please advise as soon as possible your acceptance to have the blocks highlighted in blue to drain 
into the southern diversion drain/fall to the rear (opposed to having the fall to the street)? Obviously, we would 
provide a pit and pipe connection for the roof water as per FNQROC.  
 
Look forward to hearing from you shortly. 
 
Kind regards, 

Kurt Eising 
CIVIL DESIGNER 
CARDNO 
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Phone +61 7 4051 0288  Fax +61 7 4051 0133  Mobile   
Address 280 Sheridan Street, Cairns North QLD 4870 Australia 
Postal P.O. Box 1619, Cairns QLD 4870 
Email kurt.eising@cardno.com.au Web www.cardno.com 

Cardno operates a quality management system that has been certified to ISO 9001.  

This email and its attachments may contain confidential and/or privileged information for the sole use of the intended recipient(s). All electronically 
supplied data must be checked against an applicable hardcopy version which shall be the only document which Cardno warrants accuracy. If you 
are not the intended recipient, any use, distribution or copying of the information contained in this email and its attachments is strictly prohibited. If 
you have received this email in error, please email the sender by replying to this message and immediately delete and destroy any copies of this 
email and any attachments. The views or opinions expressed are the author’s own and may not reflect the views or opinions of Cardno. 

  
 
________________________________________ 
Cairns Regional Council Disclaimer 
 
"This message, and any attachments, may contain privileged and confidential information intended 
only for the use of the intended addressee(s). Any unauthorized use of this material is prohibited. If 
you receive this message in error, please notify the sender immediately, delete the message and 
destroy any printed or electronic copies. 
 
Opinions expressed in this e-mail are those of the sender and do not necessarily represent the views 
of the Cairns Regional Council. Council does not accept any responsibility for the loss or damage 
that may result from reliance on, or the use of, any information contained in this e-mail or 
attachments." 
 
________________________________________ 
 
________________________________________ 
Cairns Regional Council Disclaimer 
 
"This message, and any attachments, may contain privileged and confidential information intended 
only for the use of the intended addressee(s). Any unauthorized use of this material is prohibited. If 
you receive this message in error, please notify the sender immediately, delete the message and 
destroy any printed or electronic copies. 
 
Opinions expressed in this e-mail are those of the sender and do not necessarily represent the views 
of the Cairns Regional Council. Council does not accept any responsibility for the loss or damage 
that may result from reliance on, or the use of, any information contained in this e-mail or 
attachments." 
 
________________________________________ 



PORT PAUl:<STAff _ STAGfS lAJIO'

PORT PACIFIC ESTATE
STAGES 3 &4

ESTIMATE OF COSTS

<"'''''Carclno

"" RIPTI " ~IT ANTITY "" '" "'LOO PRELIMINARY AND GENERAL ITEMS

1.01 MobOlisation
'om 3200.00

1.02 CMmobOlisation
Item 3200.00

1.03 Establishment Costs
'om 4ll 800.00

'.M E",,;ronmental Man",!ement
(a) Preparation of E",,;ronmental Management Plan
(Construction) 'om 2,400.00
(b) Implementation and monitoong of EMP
(Construction) Item 8,000.00

1.05 AJlowance fOf protection of existinQ se",;ces
'om 2 300.00

'''' SettinQ Out
Item 11 ~O.OO

1.07 ompliance with obligations.~, "rincipal. u:ntractor
pursuant to WOfkvjace Health and Safetv Act.

Item 5000.00
1.08 omp'lance Wlt ItlonS OT ,-:,"tract Items

{Tenderer to sche<lule and pnce Items fOf which
se""rate oavment is reooire<ll

Item Incl.
1.09 Compliance with Specikation (Tenderer to sche<lule

and price items fOf which separate payment is require<l)

Item Incl.
1.10 Defects LiabOlitv Period Maintenance AJlowance

Item 3 800.00
1.11 Insurances in accordance with contract pr<Msions

ra) Insurance of the works Item Incl. ,....
(b) Public LiabOlnv Insurance Item Ind. ,....
(c) Insurance of emvjovees Item Incl. .....

l.12 repa"1l10n a_n.? ~~p'~eme,m1l1Ion .0.' .<Jua,,~y " a-",
including FNQROC Development M.nual requirements
fOf complete<llnspection Test Plan and compliance
to<tino

Item 2400.00
1.13 Preparation and imvjementation of Safetv Plan

Item 1 000.00
1.14 Preparation ofTraffic Man",!ement Plan

Item 1 400.00
1.15 Pr,",sion fOT traffic

",0000«m

.~------~~~.- CorTYTlOrciol n Coof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

". RIPTI " ~IT ANTITY "" ,. "'1.16 Proqr.mminQ .nd proqress control
"om 2.400.00

l.17 Li.isoo with other cootract<>r
Item 700.00

1.18 PrcMsioo of seMces of geotechnic.1 certifying agency
to prcMde sUI'"Msioo of e.rthworks .t Level 1 Cl'

AS3798-2007 and prcMsioo of e.rthworks certific.tioo
-- ----"'--'

Item 5 000.00
1.19 Mooit<>ring of ~ of dew.tering discharges 011 • d.ily

basis and bulfering as requi,ed pri<>r to discharge to
I~"" ~""'~ _<>t., .,,"~ ............

Item 2000.00
1.20 o~P.',ance Wlt requlremen s 0 0l'"ratlOna wor s

I'"rmit not included elsewhere {Tenderer to identify and
llIice itemsl

Item Incl.
1.21 PrcMsioo of As Coostructed drawings including survey

Item 8000.00
1.22 ot er pre ''''In.ry.n genera rtems or "separate payment is required {Tenderer to schedule

and orice itemsl

TOTAL OF SECTION 1.00 CARRIED TO SUMMARY:_ 104.100.00

"~------~~~.- Corrmorciol nCoof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

"" RIPTI " ~IT ANTITY "" '" "''.00 EARTHWORKS AND ROADWORKS
all '-'>Iumes are solid measu;;\~

2.01 Site clearance as speci~ed.

Item 2000.00
2.02 triP tOpSOI an vege a matter om ro reserve,

stockpile and respreod as required. (assume 0.1m
thickl

m' 2838 6.20 17 595.60
2.03 Earthwmks cut to ~II and compact.

m' ,,~ 10.70 48727.80
'.M Earthwmks import ~II and compact.

m' 21436 35.00 750.2£0.00
2.05 PrcMsional ~em

Extra over items for exc"""te, ~II and compact for lime
neut,alisation, supp'y and sprea<! lime. (tonnes of lime) T011ne , 150.00 1.050.00

'"' PrcMsional ~em
Extra over items for exc3"i3te, ~II and compact for lime
neutralisation at a rate of 3 kg/m' (m' soil measured as

m' 2.277 0.85 1.935.45
2.07 Trim, Shape and compact subQrade.

m' 3378 1.40 4 729.20
2.08 upply. spread, compact and trim speci ,~

Sublype 2.3 subhase. 150mm thick. CBR 45
m' '" 122.00 62586.00

2.09 uPI"Y, spread, compact. trim an<l.~,room speci ed
Type 2 Sublype 2.1 base 100mm thick. CBR 80

m' '0" 128.00 35.840.00
2.10 I:>upply,s~ea<l an<! compact JUmm Llense ,

Asollaltlc Concrete.
m' M 27.00 22£8.00

2.11 Final trim to road reserve.
Item 1 800.00

2.12 Construct layback kerb and channel.
m ,n 44.00 29788.00

2.13 rasslng of batters and footpaths as particularty
specified.

m' 24550 1.50 36.825.00
2.14 Turf strips t<l back <If kerb and channel

m '" 5.80 4 848.80
2.15 I:>UPply. plant and maintain street trees as shown <In

landscaPOno plan
"om 6000.00

2.16 Coostruct 1.5m ",;de coocrete pathway
m' '" nOD 41.272.00

2.17 C<lnstruct concrete kerb ramp, 2m ",;de

", , 530.00 1 060.00
2.18 onStructlOO <IT. coocrete commercial access crossover

and tum around concrete driveway access to pump
station and G.P.T. ", , 8800.00 8800.00

2.19 Supply and erect double name plate street siqns.

", , 390.00 780.00
2.20 Supply and erect "No ThrouQh R<lad"' siQl1

"
,

.~------~~~.- CorTYTlOrciol n Coo'_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

IT M~RIPTI N ~IT ANTITY "" '" "'2.21 Supply and er""t siQht board (D4-4Al.

"
, 500.00 1 000.00

2.20 IAJ10wance 1'" all olner worKs or requirements not
Item<sed but n""essary fa< the completlOl1 of the works.
rTenderer to itemise and oocel

TOTAL OF SECTION 2.00 CARRIED TO SUMMARY:_ 1,059,555.85

"~------~~~.- CorTYTlOrciol n Cool_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

". RIPTION ~IT ANTITY "" ,. "''.00 STORMWATER DRAINAGE

3.01 u~,~r exc......ne. sandbed. lay. joint. hunch and
backfill stOfmwater draln"'le OOlleS as fojlows:
(a) 375 DN RCP lJ Class 3 m "" 150.00 35,700.00
(b) 450 DN RCP lJ Class 3 m '" 210.00 21.210.00
(c) 600 DN RCP lJ Class 3 m " 350.00 9,450.00
(d) 750 DN ReP lJ Class 3 m '" 400.00 8.000.00
(e) 1200 x 450 (RCBe) and base slab m " 650.00 18.850.00

3.02 Construct drain",!e structures as follows:
(a) Kerb inlet " " 3300.00 42.900.00
(b) Manhole " , 3300.00 0.00
(c) S"'! kerb inlet " " 3300.00 2£,400.00
(d) AJotment drainaqe 450sq inlet pit " '" 600.00 6.000.00
(e) Precast Headwall "

, 3500.00 3.500.00
(I) Headwall - cast insitu ", , 9000.00 9.000.00
('I) Concrete wouted rock scour protection to out/ails. m' '" 200.00 54,400.00

3.03 Construct subsoil drains including trenching, geofabric,
drainage pipes. Mer material and flushing I"'ints

m m 35.60 27590.00

'M Catch drain "';th concrete invert
m 'M 5000 10.200.00

3.05 owance Of a , er WO< s Of reqlmemen s no
itemised but necessary f", the completion of the wo<ks.
iTenderer to itemise and orice1

TOTAL OF SECTION 3.00 CARRIED TO SUMMARY:_ 213,200.00

.~------~~~.- CorTYTlOrciol n Coof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

". RIPTI " ~IT ANTITY "" ,. "''.00 SEWERAGE RETICULATION

4.ll1 u~~~, excavate, sandlled, lay, joint, and bockf111
150 ON PVC sewer class SN8 as follows:
(a) Under 1.5m deep

(Depth to invert less than 1Am deep) m ". 182.00 22,568.00
(b) 1.5m-3mdeep

(Depth to invert 1Am to 2.92m deep) m "" 182.00 74,256.00
(c) <Ner 3.0m deep

(Depth to invert over 2.9m deep) m '" 2nOO 5,420.00

4.ll2 Install house coone<:tioo Branches as follows:
(a)TypeA1 ", ; 775.00 2,325.00
(b) Type E1B ", " 775.00 16,275.00
(c) 150 ON stub in manhole with end cap ", , 544.ll0 544.00
(d) End cap ", , 286.00 286.0ll

4.03 "'" existing ouse coone<:tions past new
stormwater easement boundary for Lots 28 to 32

", ; 1000.00 5000.00

'.M onstruct complete sewer manhOle Induoing class t>

covers and benchlnO.
(a) Under 1.5m deep

«U5m to invert of lowest pipe) ", , 3000.00 6,000.00
(b) 1.5m-3.0mdeep

«2.85m to invert of lowest pipe) ", '" 3720.00 37,200.00
(c) <Ner 3.llm deep

(>2.85m to invert of 10000st pipe) ", ; 4590.00 13.770.00

4.05 upply, excavate, sandlled, ay, JOint, and boc ,
80 ON uPVC class 12.5 pressure main

m '" 65.llD 8385.00.." reaK Into existing sewer mannole ano connect rising

='" Item 2.500.00
4.07 esting of sewers, sewer nsing main and

appurtenances
".m 3 000.00

4.08 CCTY inspection sewer report 00 completion
Item 2000.00

4.09 owance or a er wor s or requirements not
itemise<! but necessary for the completion of the
works.!'Tenderer to itemise and oricel

TOTAL OF SECTION 4.00 CARRIED TO SUMMARY:_ 199,529.00

.~------~~~.- CorTYTlOrciol n Coof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

". RIPTI " ~IT ANTITY "" ,. "''.00 WATER RETICULATION

5.01 SupJ>'v, excavate. sand bed, lav, joint, & baddill:
ra) 150 DN mPVC Of OPVC class 16 w.ter ""'in m ,", 59.00 16.815.00
(b) 100 ON mPVC Of OPVC class 16 water ""'in m no 45.00 6.120.00
(c) 63 ON MDPE PE80B class 16 water ""'in m ,eo 34.00 9.82£.00
(d) 100 DN DICL PN35 w.ter ""'in (under modwavs) m " 140.00 8.680.00

5.02 emove eXls Ing w. er ""'In an concre e
pothway fOf w.ter"",in upgrade. (Replocement water
""'in. footpoth. hydr.nt etc included in quantities
~I<..wh~r~l

m ~ 100.00 3400.00
5.03 upply ana inst. 11.':'~~ ' class 1L property

seMce conduits to CRC reCllmements ", " 180.00 5580.00
'.M upl"y ano Inst.", spnn9, ny<>r.nt: LL~ '-.1 nser", '-",

hydrant tee complete Wlth cover box, concrete margin
block & ""'rker on 150 ON main ", , 840.00 3360.00

5.05 upl"y ano Inst.", spnn9, ny",.nt: LLO '-.1 nser", '-",
hydrant tee complete Wlth cover box, concrete marg,"
block & marker 011 100 DN main ", , 760.00 1 520.00

5.06 I:>upply "' inst.11 10u uN bends including cOl1crete
thrust blocks ", " 380.00 4 560.00

5.07 su_p~y So. Inst.11 lUU UN !lends Including concrete
thrust blocks ", 0 280.00 1 680.00

5.08 upply lOsta nds inclu ing concrete t m"
blocks ", ; 210.00 630.00

5.09 upl"y and inst.I,' '-;' ue"" ~na caps including
concrete thrust blocks to SUit sizes as follows:
ra) 100 DN ", , 250.00 500.00
(b) 63 ON ", , 180.00 180.00

5.10 :~,:::y an Insta s ulce va s c ass co~,:,:ete Wlt
thrust blocks. cover box. conc,ete "",rgin block and
marke'-

(a) 100 ON ", n 760.00 9,880.00
ra) 150 DN ", , 900.00 4,500.00

5.11 upply an~ inst.lI."'ass 1" '-.1 tees Including cOl1c,ete
thrust block as follows:
(a) 150x1oo ", , 410.00 1.640.00
(b) 100x100 ", , 300.00 1.500.00
(c) 100x63 ", ; 380.00 1.140.00

5.12 Connect to existin,! 150 ON water ""'in
Item 3000.00

5.13 Connect to existin,! 100 DN water main
"om 2000.00

5.14 Testin,! ofwater ""'ins
, m

.~------~~~.- CorTYTlOrciol n Coof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

". RIPTI " ~IT ANTITY "" ,. "'5.15 ow.nc~ TO"" otne, worK.~ or ,equlrements not
ite"..sed oot necessary for the completion of the
works.!'Tende,e, to itemise .nd orice\

TOTAL OF SECTION 5.00 CARRIED TO SUMMARY:_ 89,511.00

"~------~~~.- Co"""",,ciol n Coof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

". RIPTI " ~IT ANTITY "" ,. "''.00 SEWAGE PUMP STATION

6.01 Clear site
Item 2500.00

6.02 ons ruc cOI~,!"e e pump s 1011 we , va ""plinth f<>r electrical control cul>c1e, including
excavation, supports, dewatering, haddill, rnsposal of
""ni,,. nut.ri,1 ,n<! r.in,t;rt."",nt

Item 151.500.00
6.03

, " ,
excavation, supports, dewatering, pipeW<>fk, valve w;th
cover hox, ove~ow chamhef w;th screens and C""'"',
outlet w;th en<!wall and flap valve, hacklill, disposal of
,,,,nI,,, mol.".' .n<! ,.;n,tol."",nt

Item 9 000.00
;M Epoxy coatinQ to all intemal surfaces of pump well.

Item 11 500.00
6.05 "

, ,
sluice valves, non-retum valves, air-release valves,
pressure gatJge cocks, emergency pressure main
cOl1nectiOl1 assemhly to pump weW, valve hox and
....m.'

Item 14 000.00
6.06 I:SUPply and installation complete of UI-'Vl.; retum drain

to pump station well.
"om 1 500.00

6.07 su~~y and Install lallncated covers and fTames to
pump well and valve Il't.

Item 3500.00
6.08 Water se",;ce complete including connection to supply.

ftem 1 500.00
6.09 Supply, w<>rks test and install flushinQ valve.

"om 1 500.00
6.10 u~~y w<>rKs test an~ InslallsuPmerslll'e sewage

pump sets, guides, lifting chains and all associated
items. ", , 9500.00 19000.00

6.11 u,~~!.w<>rKs test aM Inslall e,ectncal sW1tcngear.
protectlOl1, monlt<>r1ng and control system complete
includino level controllers and SCADA RTlJ.

"om 49000.00
6.12 Connection to electridy supply.

Item 3000.00
6.13 I~t~ection to '-aims Kegional '-<>uncil

system.
Item 10000.00

6.14 I,,:"-slte tes Ing, pre-<:omrr;ssloolng ano comrr;sslonlng
of complete installatIOn In accordance W1th FNQROC
Develo""'ent Manual.

Item 3.500.00
6.15 Operatioo and maintenance manual.

Item 1 500.00
6.16 SeMee materials and spare parts.

" m
,

.~------~~~.- Corrmo,ciol nCoof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

". RIPTI " ~IT ANTITY "" ,. "'6.17 Spe<:ial tools and equipment
"om 500.00

6.18 lefeds liability I-'eno<! seMcing and maintenance
allowance.

Item 500.00
6.19 owance Of a 0 e, W<>f s Of ,e"memen s not

itemise<! oot necessary 10< the completion 01 the Wo<ks
(Tende,e, to ~emise and oocel.

TOTAL OF SECTION 6.00 CARRIED TO SUMMARY:_ 234.500.00

"~------~~~.- CorTYTlO,ciof n Coof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

IT MERIPTI N pLNIT ANTITY "" '" "'1.00 CONDUITS
I;;,r~=:onal Quantities subied to Ergoo and Telstra

PrO'>isionalltem
1.01 Exc<MItioo. sanding and backlilling for Ergon and

Telstra seMce conduits under road I""'"ment. in road
verges including the prO'>ision of "Ergoo specified sand".
prO'>ision so selected backfill, disposal of spoil and
installatioo of cable marker balls (Pr,",siooal Quantity).
(a) Irenchlng bOUmm Wlde 11 OUmm deep (!or LV
conduits) m

,~ 30.00 5.820.00
(b) Irenchlng bOUmm Wl<!e nOUmm deep (!or HV ;:. LV
condurts) m

'"" 36.00 13.968.00

1.IJ2
Ef3'tJ,~i%r~ll"IW1!",O'"""'~ UO,,"". ~'"_. o'W""'~"'
conduits. sealing of conduits. installation of draw ropes,
cable marker tape. polymeric cable cO"ler (hard Covef).
kerb mMkers in accordance with project drawings and
Efgoo standards (Pr,",sion Quantrty).
(a) 125mm dia Efqoo HV conduit m '"" 15.60 6.052.80
(b)80mm dia EHlon LV Conduit m '"" 10.80 4.190.40
(c)40mm dia EHlon LV He"", DulV Conduit m ,~ 6.40 1,241.60

PHMsional Kem
1.03 Telstra Conduits. supply. lay. joint. seal ends and kerb

markers in ErQOn trench (Pr,",sionaj Quantitv)
(a)100mm dia Telstra conduit m '"" 9.00 3,492.00
(b)50mm dia Telstra conduit m ,~ 1.40 1,435.60

'.M PrO'>isionalJem
""",.'uu ".,may "\1''' ',,"""a''''''. '''~'U'''''\1

exc"""tion and cleaning of excavation. re"""",1 of spoil.
foundation cage. condurt, conduit cap and draw rope.
concrete and finishing (pr,",sional Quantity). " " 1000.00 16.000.00

1.05 PHMsion~llt~m
LA~a'a" '.a".... ''\I a'''' ........... '\1 "" 'a' • .> ''\1''''''\1
including PVC cover strip. bends. drawn ropes. cable
marke;~~~pe. Trenching to surt AS3000. (Pr,",sional
Quantlt m ,~ 38.30 1.430.20

'" erO'>isional~egJ
"""""0'" '"' ""u.,""",, "'''''''. "" ...... 0 .. '" ... " __

including installation of concrete footings and masonry
block plinth walls. retaining walls. poMng and bedding
sand in accordance with Ergoo requirements
(PrO'>isional Quantity).
(a) ~UUkVA or j1~kVA tranS!Ofmer (b40Umm x

"4400mm) , 12800.00 12.800.00

TOTAL OF SECTION 1.00 CARRIED TO SUMMARY:_ n43O.60

CorTYTlOrciol n Coof_""



PORT PAUl:<STAff _ STAGfS lAJIO' <"'''''Carclno

PORT PACIFIC ESTATE
STAGES 3 &4

SUMMARY OF ESTIMATE OF COSTS

NO; SECTION DESCRIPTION AMOUNT

1.00 PRELIMINARIES AND GENERAL ITEMS 104700.00

2.00 EARTHWORKS AND ROADWORKS 1059555.85

;00 STORMWATER DRAINAGE 273200.00

4.00 SEWERAGE RETICULATION 199529.00

5.00 WATER RETICULATION 89511.00

6.00 SEWERAGE PUMP STATION 284500.00

7.00 CONDUITS 72430.60

SUB-TOTAl EXCLUDING GST 208342£.45

10% GST 208342.65

TOTAl INCLUDING GST 2191769.10

(This total must be the same as the sum appearing on
the Tender FOfm)

Tendere~s name.

Tendere~s SiQl1ature..

Date ..

Co"",",,rciol n Coof_""



Fee: $600.00 Date Paid: 23/07/12 Receipt No.: 5981947 

T87 / CAT 5 / A/C #: 41690.05   CSO Name:  

Approved By: D Phillips Date Approved: 01/08/2012 Work Order #: WM/440 
 
Updated 02/08/2012  Doc #500271v5 

 
Hydrant Test for Pressure & Flow Rate 

 

 
Requested By Kurt Eising 

Company Cardno 

Postal Address PO Box 1619, Cairns Q 4870 

Phone 4051 0288 

Fax 4051 0133 

Email kurt.eising@cardno.com.au 

  
Address of Test Milman Drive – Test Point 1 

Suburb Craiglie 

Date of Test/Time of Test 25/07/12 1:00pm 

Name of Tester Chris Clifford Assisted By JN 

Note: 1page per Hydrant tested 
Static Pressure in Main KPA Hyd 

 
550  

 
The following lists the amount of water through the standpipe measured in Litres / 
Second and the pressure in the water main at the above time. 
Location of Test hydrant and Main pressure test points as per attached drawing. 
 

 Flow Rate 
L/sec 

Pressure 
KPA 

Time 

Hyd Start Stop 
 
Slow Rate 
      ↓ 
      ↓ 
      ↓ 
      ↓ 
      ↓ 
      ↓ 
      ↓ 
Fast Rate 

5 500 13:05 13:10 
7.5 475 13:10 13:15 
10 430 13:15 13:20 
15 350 13:20 13:25 
20 225 13:25 13:30 

24.5 40 13:30 13:35 
- - - - 

Full Flow     → 24.5 L/sec 40 13:30 13:35 

ALTITUDE   M 
***PLEASE FORWARD THE COMPLETED APPLICATION FORM TO WATER OPERATIONS, MAGAZINE ST, 
STRATFORD*** 

Cairns Regional Council – Information Privacy Statement 
Your personal information has been collected for the purpose of processing your application for Hydrant Test for Pressure Flow & Rate.  
You are providing personal information which will be used for the purpose of delivering services and carrying out Council business. Your 
personal information is handled in accordance with the Information Privacy Act 2009 and will be accessed by persons who have been 
authorised to do so.  Your information will not be given to any other person or agency unless you have given Council permission or the 
disclosure is required by law.

mailto:kurt.eising@cardno.com.au


Fee: $600.00 Date Paid: 23/07/12 Receipt No.: 5981947 

T87 / CAT 5 / A/C #: 41690.05   CSO Name:  

Approved By: D Phillips Date Approved: 01/08/2012 Work Order #: WM/440 
 
Updated 02/08/2012  Doc #500271v5 

 
Hydrant Test for Pressure & Flow Rate 

 

 
Requested By Kurt Eising 

Company Cardno 

Postal Address PO Box 1619, Cairns Q 4870 

Phone 4051 0288 

Fax 4051 0133 

Email kurt.eising@cardno.com.au 

  
Address of Test Milman Drive – Test Point 2 

Suburb Craiglie 

Date of Test/Time of Test 25/07/12 1:00pm 

Name of Tester Chris Clifford Assisted By JN 

Note: 1page per Hydrant tested 
Static Pressure in Main KPA Hyd 

 
540  

 
The following lists the amount of water through the standpipe measured in Litres / 
Second and the pressure in the water main at the above time. 
Location of Test hydrant and Main pressure test points as per attached drawing. 
 

 Flow Rate 
L/sec 

Pressure 
KPA 

Time 

Hyd Start Stop 
 
Slow Rate 
      ↓ 
      ↓ 
      ↓ 
      ↓ 
      ↓ 
      ↓ 
      ↓ 
Fast Rate 

5 500 13:50 13:55 
7.5 460 13:55 14:00 
10 425 14:00 14:05 
15 325 14:05 14:10 
20 200 14:10 14:15 
24 25 14:15 14:20 
- - - - 

Full Flow     → 24 L/sec 25 14:15 14:20 

ALTITUDE   M 
***PLEASE FORWARD THE COMPLETED APPLICATION FORM TO WATER OPERATIONS, MAGAZINE ST, 
STRATFORD*** 

Cairns Regional Council – Information Privacy Statement 
Your personal information has been collected for the purpose of processing your application for Hydrant Test for Pressure Flow & Rate.  
You are providing personal information which will be used for the purpose of delivering services and carrying out Council business. Your 
personal information is handled in accordance with the Information Privacy Act 2009 and will be accessed by persons who have been 
authorised to do so.  Your information will not be given to any other person or agency unless you have given Council permission or the 
disclosure is required by law.

mailto:kurt.eising@cardno.com.au


 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 
 



 
 

 

Logger 2 

Logger 4 

Test Hydrant 1 

Logger 1 

Logger 3 

Test Hydrant 2 



#3669569v1  1 

 
AB: 24/22/289-01: #3669569 
 
 
MEMO TO: KURT EISING – PORT PACIFIC ESTATE 
 
DATE: 30 JULY 2012 
 
SUBJECT: DEVELOPMENT PRESSURE ADVICE – PORT PACIFIC 

ESTATE 
 

Please find attached fire test pressure logging results for the current water network setup, 
conducted in Milman Drive.  

 

Further to this information, a hydrant curve has been extracted from the planning water 
model at the hydrant located at the base of Millman Dr. This model hydrant curve accounts 
for background demand at the ultimate peak hour demand case and also includes 
consideration for the future reservoir that will service this area. Please note that the 
pressures provided below are total head in m AHD.  

 
Available Flow (L/s) Total Head (m AHD) 

0 44.4 
2.5 43.8 
5 42.9 

7.5 42.0 

10 40.9 
12.5 39.7 
15 38.4 

17.5 36.9 
20 35.4 

22.5 33.7 
25 31.9 

27.5 29.9 
30 27.9 

32.5 25.8 
35 23.5 

37.5 21.1 
40 18.6 

42.5 16.1 
45 13.4 

47.5 10.6 
50 7.7 

52.5 4.6 
 
Alison Barrett 
HYDRAULIC ENGINEER  



PORT PACIFIC ESTATE - STAGES 3-5

WATER ANALYSIS RESULTS

Peak Hour Demand

ID From Node To Node Length (m) Diameter 
(mm) Roughness Flow (L/s) Velocity 

(m/s)
HL/1000 
(m/km) ID Demand 

(L/s)
Elevation 

(m) Head (m) Pressure 
(m)

P01 R1 N01 21.70 157.40 100 8.43 0.43 2.48 N01 0.29 3.80 41.55 37.75
P02 N01 N02 109.40 157.40 100 5.67 0.29 1.19 N02 2.20 3.80 41.42 37.62
P03 N02 N03 49.20 157.40 100 3.47 0.18 0.48 N03 0.51 4.60 41.39 36.79
P04 N03 N04 66.20 157.40 100 2.96 0.15 0.36 N04 0.44 4.60 41.37 36.77
P05 N04 N05 64.20 157.40 100 2.52 0.13 0.27 N05 0.44 4.35 41.35 37.00
P06 N05 N06 58.30 157.40 100 2.08 0.11 0.19 N06 0.44 4.20 41.34 37.14
P07 N06 N07 46.70 157.40 100 1.64 0.08 0.12 N07 0.37 4.00 41.34 37.34
P08 N01 N08 131.20 108.20 100 2.47 0.27 1.58 N08 2.20 3.80 41.34 37.54
P09 N08 N09 95.30 108.20 100 0.27 0.03 0.03 N09 0.00 3.80 41.34 37.54
P10 N09 N07 33.00 108.20 100 0.27 0.03 0.03 N10 0.44 4.00 41.25 37.25
P11 N07 N10 123.50 108.20 100 1.54 0.17 0.66 N11 0.44 4.00 41.22 37.22
P12 N10 N11 82.70 108.20 100 1.10 0.12 0.35 N12 0.00 4.00 41.22 37.22
P13 N11 N12 30.90 108.20 100 0.66 0.07 0.14 N13 0.44 4.00 41.22 37.22
P14 N12 N13 55.60 108.20 100 0.44 0.05 0.06 N14 0.22 4.00 41.22 37.22
P15 N12 N14 98.80 108.20 100 0.22 0.02 0.02

ID Flow (L/s) Head (m)
R1 -8.43 41.60

PIPES NODES

Q074061-003H:\2007\074061-003\Design\Water\Water Reticulation Model Data V2.xlsx RUN - PEAK HOUR



PORT PACIFIC ESTATE - STAGES 3-5

WATER ANALYSIS RESULTS

FIRE FLOW 
2/3 Peak Hour Flow with additional 15L/s at Node N14 (i.e. Stage 5)

ID From Node To Node Length (m) Diameter 
(mm) Roughness Flow (L/s) Velocity 

(m/s)
HL/1000 
(m/km) ID Demand 

(L/s)
Elevation 

(m) Head (m) Pressure 
(m)

P01 R1 N01 21.7 157.4 100 20.62 1.06 12.99 N01 0.19 3.80 34.72 30.92
P02 N01 N02 109.4 157.4 100 13.92 0.72 6.27 N02 1.47 3.80 34.03 30.23
P03 N02 N03 49.2 157.4 100 12.45 0.64 5.1 N03 0.34 4.60 33.78 29.18
P04 N03 N04 66.2 157.4 100 12.11 0.62 4.85 N04 0.29 4.60 33.46 28.86
P05 N04 N05 64.2 157.4 100 11.82 0.61 4.63 N05 0.29 4.35 33.16 28.81
P06 N05 N06 58.3 157.4 100 11.53 0.59 4.42 N06 0.29 4.20 32.90 28.70
P07 N06 N07 46.7 157.4 100 11.23 0.58 4.22 N07 0.25 4.00 32.71 28.71
P08 N01 N08 131.2 108.2 100 6.51 0.71 9.52 N08 1.47 3.80 33.47 29.67
P09 N08 N09 95.3 108.2 100 5.04 0.55 5.93 N09 0.00 3.80 32.90 29.10
P10 N09 N07 33 108.2 100 5.04 0.55 5.93 N10 0.29 4.00 26.47 22.47
P11 N07 N10 123.5 108.2 100 16.03 1.74 50.55 N11 0.29 4.00 22.43 18.43
P12 N10 N11 82.7 108.2 100 15.73 1.71 48.85 N12 0.00 4.00 20.97 16.97
P13 N11 N12 30.9 108.2 100 15.44 1.68 47.17 N13 0.29 4.00 20.97 16.97
P14 N12 N13 55.6 108.2 100 0.29 0.03 0.03 N14 15.15 4.00 16.47 12.47
P15 N12 N14 98.8 108.2 100 15.15 1.65 45.53

ID Flow (L/s) Head (m)
R1 -20.62 35.00

PIPES NODES

Q074061-003H:\2007\074061-003\Design\Water\Water Reticulation Model Data V2.xlsx RUN - FIRE FLOW NODE N14
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