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INTRODUCTION

KN Group was commissioned by Economic Development Queensland (EDQ) to prepare an engineering services
report for the proposed Stage 3A and 3B of Carseldine Village located at 520 Beams Road, Carseldine.

The proposed Stage 3A and 3B development will create a total of 34 new residential allotments (refer to the
Appendix A RPS Plan of Subdivision Plan Reference 128180-91).

It should be noted that this Engineering Services Report refers to the development of Stage 3A and 3B of the
Carseldine Village development, while other future stages have been considered as part of the engineering
planning and design, these future stages will be submitted at a later date with respect to future development
applications.

The proposed development is proposed over part of a lot at 520 Beams Road, Carseldine. The site is formally
described as part of Lot 1 on SP311781 (referred to as the site from here on in). The site is located within Precinct
1 of the Fitzgibbon Development Scheme (the Development Scheme) which has been ear-marked for
development of the Carseldine Village (CV).

The town planning application is in accordance with the existing overall Masterplan Approval granted in
December 2018 (EDQ Ref: DEV2018/932/2) and reflects the intent of the approval.

The PDA development application seeks PDA development approval from Economic Development Queensland
for:
e Development Permit for Reconfiguring a Lot (Stage 3 of Carseldine Village - 33 residential terrace
lots, 1 part-balance lot and new road delivered in two sub-stages)
e Development Permit for a Material Change of Use (Plan of Development for Dwelling Houses)

The proposed development is located within the Brisbane City Council (BCC) local government area with Urban
Utilities (UU) the designated retail water authority.

This report identifies civil infrastructure required to service the proposed development. The civil infrastructure
identified within this report includes bulk earthworks, roads, stormwater drainage, water and sewer reticulation
and other service utilities.
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SITE CHARACTERISTICS

The proposed development is located at 520 Beams Road, Carseldine within the BCC local government area. The
proposed development has the real property description of Lot 322 on SP172124 and has a total site area of
44.96 hectares.

The proposed development site is located within Carseldine Village. Stages S (Sports Field) and Stage 1 is nearing
construction completion. Stage 3A land consists of mostly grass cover and small to large trees dispersed around
the Stage. Stage 3B has been filled close to finished surface levels as part of the Stage 1 works. Refer Figure 1
for locality plan.

The proposed development site is bounded by Beams Road to the north, Cabbage Tree Creek to the south, North
Coast Railway to the east and Dorville Road to the west.

The site is currently occupied by QUT Carseldine Campus on state land and is located within the Fitzgibbon

Priority Development Area (PDA) under Economic Development Queensland Fitzgibbon Development Scheme
(2011).
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Figure 1 Locality Plan
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LAND TOPOGRAPHY AND SITE DRAINAGE

Based on detail survey conducted by LandPartners (Refer Figure 2), Stage 3A existing terrain varies between
RL12.5 to RL13.50m AHD. Stages 3A will be filled to the range of RL14.0 to RL15.0, total of approximately
7,000m3 to 9,000m3 of select fill will be imported from off site. Stage 3B is currently filled close to final levels
and only minor earthworks is predicted.

There is currently existing stormwater infrastructure located within the extent of the proposed development
from the previously demolished Carseldine Village, where stormwater runoff generally follows the natural
contours in both the existing pre developed and the proposed site developed condition respectively.

Figure 2 Terrain Survey
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EROSION AND SEDIMENT CONTROL

During the construction phase of the development, erosion and sediment control measures will be implemented
and maintained. An erosion and sediment control strategy will be created during the Operational Works phase
of the development which will recognise the potential risks and control measures will be designed accordingly.

The contractor will prepare an Erosion and Sediment Control Plan (ESCP) certified by an RPEQ or an accredited
professional in erosion and sediment control (CPESC) generally in accordance with the following guidelines:

e Urban Stormwater Quality Planning Guidelines, dated 2010, prepared by the former Department of
Environment and Heritage Protection; and

e  Best Practice Erosion and Sediment Control, dated November 2008, prepared by the International
Erosion Control Association Australasia (as amended from time to time).

e  State Planning Policy (DILGP, 2017)

e Appendix B (IECA, 2018)

e Complying with the SPP — Technical Note for Government Development Assessment & Compliance
Officers (Healthy Land and Water, 2018)

In accordance with the State Planning Policy (DILGP, 2017), Type 1 sediment controls (sediment basins) are
designed to achieve 80% hydrologic efficiency (HE) and are deemed to comply. A range of approaches are
considered acceptable to achieve compliance with the 80% HE objective, being:

e High Efficiency Sediment (HES) Basins in accordance with IECA (2018);

e Large Traditional Sediment Basins (in accordance with Table 2 of HLW,2018);

e Total Capture — hold all water on site;

e  Alternative Innovative Measures; and

e  Erosion Control.

The contractor will be required to implement the certified ESCP and maintain a register of inspections and
testing results which must be available for review by EDQ or another relevant authority at any time during
construction.

INFRASTRUCTURE FOR DEVELOPMENT

5.1 ROADWORKS

The proposed development will feature an internal road network with roads of varying classification, forming a
road hierarchy and complying to BCC standards. The road network will provide access to each individual
allotment by connecting to the existing Stage 1 and Stage S, including the construction of concrete footpaths.
All verge works are to be in accordance with the proposed typical cross-sections for residential streets.

Proposed road and path typology is in accordance with Technical Traffic Memorandum prepared by Cardno, to
support Stage 3 of the CV development. Details of the memorandum are provided within Appendix E of RPS
Planning Report.

Appendix B demonstrates the proposed road network and hierarchy for the proposed development. The design
of roadworks will be in accordance with BCC requirements, Austroads Guidelines and all other relevant
standards and specifications.
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5.2 EARTHWORKS

A number of environmental and geo-technical reports have been conducted across the site which will be
implemented as required, these include:

e  SGS Geotechnical Investigation Report, dated 29" May 2018;

e Golder Asbestos Remediation Strategy during Stormwater Pipe Removal dated 30™ September 2020;

e Gallagher Environmental Dispersive Soil Management Plan (DSMP), dated 22" April 2020; and

e  Gallagher Environmental Acid Sulfate Soil (ASS) Review, dated 22" December 2020.

The above reports can be found in Appendix E and Appendix F of this report.

Localised filling of any minor depressions and gullies within the development will occur in accordance with AS
3798 under Level 1 supervision.

A preliminary bulk earthworks plan has been included in Appendix B. Earthworks will be required to achieve
suitable road grades throughout the proposed development site and for finished surface levels in the proposed
development to tie into the surrounding land at the boundary of the proposed development site.

5.3 STORMWATER QUANTITY, FLOOD MANAGEMENT AND
QUALITY

A Stormwater Technical Memorandum has been prepared by DesignFlow to confirm the stormwater
management support the proposed Stage 3 development.

Previous stormwater treatment strategy and flood impact assessments have been assessed and approved as
part of previous whole site stormwater modelling, which have been updated through recent stages of
development over the site. Specifically, Stage 1 works are currently being completed, including all required
water quality treatment and flood mitigation measures.

The Stormwater Management Technical Memorandum is located within Appendix G of RPS Planning report.

5.5 STORMWATER DRAINAGE INFRASTRUCTURE

A complete underground piped stormwater system will be provided as a part of the proposed development. The
stormwater system will capture stormwater runoff in gullies and field inlets and convey it through underground
infrastructure.

The design of all stormwater infrastructure will be in accordance with Queensland Urban Design Manual (QUDM)
and Brisbane City Council (BCC) standard drawings. A preliminary stormwater layout plan is included in
Appendix B of this report indicating the proposed layout of stormwater infrastructure for the proposed
development.
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5.6 SEWERAGE

The proposed sewer network will be in accordance with the Services Advice Notice dated 15™ October 2018 and
Urban Utilities Water and Wastewater Analysis dated 15 June 2020, Refer Appendix D for copy of these notices.

The development will be serviced with sewer reticulation by connecting each individual allotment to the
proposed gravity sewer mains. The gravity sewerage mains will discharge into an existing 150mm dia sewer
located in the south-east corner for Stage 3A and north-east corner for Stage 3B.

A preliminary sewer layout plan has been included in Appendix B which shows the proposed sewer infrastructure
to be constructed as part of the proposed development. All sewer infrastructure will be designed in accordance
with the SEQ Water Supply and Sewerage Design and Construction Code and UU Design Criteria.

5.7 WATER RETICULATION

The proposed water network will be in accordance with Services Advice Notice dated 15" October 2018 and
Urban Utilities Water and Wastewater Analysis dated 15" June 2020, Refer Appendix D for copy of these notices.

New water reticulation mains will be constructed to service the proposed development with potable water.
Water reticulation infrastructure associated with Stage 3A and 3B of the development will connect to existing
mains located in the Stage 1 and Stage 2.

A preliminary water reticulation layout has been included in Appendix B. All water reticulation will be designed
in accordance with the SEQ Water Supply and Sewerage Design and Construction Code and UU Design Criteria.

5.8 ELECTRICAL, TELECOMMUNICATIONS AND GAS

All proposed allotments will be serviced with underground electricity and telecommunication (NBN) services.
New infrastructure in relation to these utilities will be constructed as a part of the proposed development to
service individual allotments. All electrical, NBN and gas infrastructure will be constructed in accordance with
the relevant authorities and service providers. Further information in regards to the services will be provided
as a part of the Operational Works application. Refer Appendix C for Dial Before You Dig (DBYD) existing services
search.
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SUMMARY

This Engineering Services Report relating to the proposed Carseldine Village Stage 3A and 3B development has
demonstrated the following:

The proposal is for the construction of 33 residential allotments;

The proposed road network will connect into existing Stage 1 and Stage S;

Each individual allotment will have direct access to the proposed road network;

Earthworks will be necessary throughout the proposed development area to satisfy design lot pad
levels, road grades and for the installation of underground infrastructure;

New stormwater infrastructure will be constructed as a part of the new development. Stormwater
flows will be conveyed through the proposed development site towards the open space area in the
north-east corner of the site;

New sewerage infrastructure will be constructed to service individual allotments. Gravity sewer mains
will connect to existing infrastructure within the site;

New water reticulation infrastructure will be constructed to service individual allotments. Reticulation
mains will connect to existing infrastructure; and

The information presented in this report demonstrates that the proposed development may be
constructed in accordance with the Economic Development Act (2012) relevant standards, guidelines
and manuals outlined within the EDQ Engineering Standards PDA Guideline No. 13. with respect to civil
engineering matters.
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APPENDIX A PLAN OF SUBDIVISION AND ROAD CROSS
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Terrace Allotment Terrace Allotment
Plan of Development Table < 99m* 100m* - 201m*
Ground First / Second Ground First / Second
Floor Floor Floor Floor
Setback Requirements
Primary Frontage (minimum) 1.5m* 1.0m* 1.5m* 1.0m*
Garage / Carport (minimum) 1.5m n/a 1.5m n/a
Rear (minimum) 1.5m 0.0m 1.5m 0.0m
Side
Built to Boundary (maximum) 0.05m 0.05m 0.05m 0.05m
Non Built to Boundary (minimum) 0.9m 0.9m 0.9m 0.9m
Corner Lots - Secondary Frontage to Street (minimum) n/a n/a 1.2m* 1.2m*
Other Requirements
Site Cover (maximum) 95% | 90%

Primary Private Open Space Requirements (minimum)

Studio / 1 Bedroom - 5m? (minimum dimension of 1.2m);
2 Bedroom - 9m? (minimum dimension of 2.4m);
3+ Bedroom - 12m? (minimum dimension of 2.4m).

Street Frontage Landscape Requirements (minimum)

1% of lot area; vertical solution
at front entry required.

5% of lot area; minimum 1.5%

on ground at Street frontage,

vertical solutions encouraged
for remaining 3.5%.

Notes: * 0.0 metres to verandah/balcony

Notes:
General

1.

2.

All development is to be undertaken in accordance with the
Development Approval.

All Class 1A dwellings are mandated to achieve a minimum Silver
Final Certification under the Australian Liveable Housing Design
Guidelines.

A home based business up to 50m? is allowed within each dwelling.
A gross floor area (GFA) in excess of 50m? will require additional
EDQ approval.

The relevant Bushfire Report must be considered and mitigation
strategies adopted where deemed necessary by the Building
Certifier.

Carseldine Village does not have a reticulated gas supply. Gas
bottles serving a dwelling are strictly prohibited.

Refer to Stage 3 Landscape Plans for locations and extent of
footpaths.

High-density Development Easements (HDEs) will be registered by
Economic Development Queensland on mandatory built to boundary
walls on lots under 250m2. HDEs are not shown on this Plan of
Development.

The minimum building height is two (2) storeys.

The maximum building height is three (3) storeys.

Ground floor height (finished floor level to ceiling) must be a
minimum of 2.7m and subsequent floor heights (finished floor level
to ceiling) must be a minimum of 2.55m.

Setbacks

1.

12.
13.

14.

15.

Setbacks are as per the Plan of Development Table unless
otherwise dimensioned.
Setbacks are measured to the wall of the structure.
The location of built to boundary walls are indicated on the Plan of
Development.
Feature end treatment of the built to boundary wall is required where
abutting the site boundary at the primary frontage. Feature end
treatment to be in a material consistent with materials used on the
primary frontage building facade.
Where optional built to boundary walls are not adopted, the following
applies:
- side setbacks shall be in accordance with the Plan of
Development Table;
- to provide privacy for residents, only high level linear
windows are permitted;
- EDQ approved solid fencing is installed where
providing privacy for residents in their private open
space areas, and must positively contribute to the
streetscape.

16.

17.

Mandatory built to boundary walls must have a maximum setback of
50mm to facilitate a gutter overhang.

Where two neighbouring build to boundary walls are not adopted,
EDQ approved privacy screening must be erected.

Building Articulation

18.

19.

20.

21.

22.

All Primary Frontages must be articulated to provide diversity in
building form and respond to the local climate. This must be
achieved through the incorporation of three of the following design
elements:

- verandahs / balconies;

- roof overhangs;

- window hoods / screens;

- awnings and/or shade structures that vary the horizontal mass
created by the row of terrace houses.

All dwellings must include a clearly identifiable and addressed front
door. Front door must be visible from the Street. Front door access
must not be via a Lane. Sliding doors do not constitute a front door.
Front door must be sufficiently sheltered from the elements,
preferably utilising the structure of the first floor.

Buildings must be designed to ensure the privacy of occupants, but
also allow for overlooking of the Street and Lane to promote casual
surveillance.

Secondary frontages must be orientated to provide casual
surveillance of the Street and articulated to reduce the mass of the
building. This must be achieved by the incorporation of verandahs /
porches or the inclusion of window openings, plus one more of the
following design elements:

- awning and shade structures;

- variation to roof and building lines;

- use of varying building materials.

. Design of dwellings with Secondary frontages to Street must visually

‘wrap' around the corner, providing activation of the corner and
passive surveillance of the Street through the form of porch/alfresco
openings and/or glazing.

. If provided, privacy screening must be either of solid material (e.g.

timber, steel), opaque screens, perforated panels, or trellises that
are permanently fixed, and are to have a maximum of 50 per cent
openings.

. Carports and garages are to be compatible with the main building

design in terms of height, roof form, detailing, materials and colours.

. For carports, the facade construction, appearance and treatment

must be visually consistent with that of a garage, and must be
compatible with the main building design. No prefabricated facades
permitted.

27.

28.

29.

30.

All building materials must be suitably coloured, stained or painted,
including retaining, fences, walls and roofs. Untreated materials,
such as zinc coated steel, bare metal, concrete block or masonry
panels are not permitted.

Dwellings must include landscaping along the Street frontage to
reinforce the dwelling entry, and to positively contribute to the
streetscape. Turf is prohibited; ground covers are required where
turf would typically be installed.

Air-conditioners, hot water systems, clothes lines and other
household services must be screened and/or located to minimise
visual impact to the Street. Services may be visible from the lane,
but must be screened.

Bin storage is to be provided where identified on the Plan of
Development. Bin storage must be screened from the lane, and be
visually compatible with the main building design.

Private Open Space

31.

32.

Primary private open space must be provided in accordance with the
Plan of Development Table. This area may be roofed and take the
form of an upper floor balcony or rooftop terrace.

Primary private open space must be directly accessible from a living
space. There must be adequate space to accommodate a table and
chairs, planting and a BBQ. Shade is to be provided to the area by
being at least 40% roofed.

On-site Car Parking and Driveways

33.

36.

37.

38.

39.

On-site car parking is to be provided in accordance with the following
minimum requirements:

a. Studio, 1 and 2 Bedrooms - 1 space per dwelling;

b. 3 or more Bedrooms - 2 spaces per dwelling.

. Tandem parking is prohibited.
. At least one car park per dwelling must be covered. Carports are

permitted.

Garages / carports are to be located as indicated on this Plan of
Development.

Single car garage / carports must achieve a minimum garage door
opening of 2.4m when open.

Double garages must feature a singular garage door and opening;
two separate garage doors are not permitted.

Vehicle access to a dwelling is only permitted from a Lane; vehicle
access from a Street is prohibited.
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CARSELDINE URBAN VILLAGE
PLAN OF DEVELOPMENT
STAGE 3A - TERRACE ALLOTMENTS

Fencing

40.

41,
42.

43.

44,

45.

46.

Fencing erected by Economic Development Queensland must not
be altered, modified or removed without prior written approval from
Economic Development Queensland.

Feature fencing identified on the Plan of Development is mandatory.

Feature Fencing Type A is to be:

- 1.8m high good neighbour style capped timber fence with a
minimum 10mm gap between slats. Must be painted in Colorbond
Woodland Grey.

Feature Fencing Type B is to be:

- 1.5m high lapped and capped timber fence. Must be painted in
Colorbond Woodland Grey.

Feature fencing must be setback from the front dwelling wall by a

minimum of 1.0m, and must not prohibit the ability for the design of

the dwelling to visually 'wrap' around the building corner.

Fencing to Primary Frontages must be in the form of planter boxes

and/or privacy screening for residents, in particular where there is a

front open space.

Fencing on Lane frontages must be solid fencing and be compatible

with the main building design in terms of height, form, detailing,

materials and colour.

Acoustics

47.

The relevant Acoustic Report must be considered and mitigation
strategies adopted where deemed necessary by the Building
Certifier. Lots 3002 - 3034 are subject to acoustic constraints.
Information regarding building form treatments required to habitable
rooms to ensure compliance is outlined under the TTM Acoustic
Report, Section 9. Noise categories for each lot are outlined in Table
11 within the TTM Acoustic Report. Associated sound reduction
requirements and acceptable forms of construction have been
outlined within the TTM Acoustic Report (Table 12 and Appendix D)
and can also be found within QDC MP4.4 Schedules 1 and 2.

Definitions
Street - A public road (generally 14m wide or greater) providing vehicle
access and services to the wider community and open space.

Lane (or Laneway) - A narrow public road (6.5m wide) providing vehicle
access and services to the wider community and open space.
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Shared Access Lane (Parking Two Sides) - 22m
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Powerlink Queensland
33 Harold Street,
Virginia, Qld, 4014
Phone: (07) 3866 1313
09/02/2021

To: (‘Applicant’)
KN Group - Mr Mark Shaw
Level 2/71 Grey Street

South Brisbane QLD 4101
Email: mshaw@knpl.com.au Phone: 0488 044 500
Fax: Not Supplied Mobile: Not Supplied
Sequence No: 106379432

Enquiry Location: 532 Beams Road Carseldine
Enquiry Date: 09/02/2021 14:54

Dear Mr Mark Shaw

Thank you for your enquiry in relation to the Enquiry Location. Queensland Electricity Transmission
Corporation Limited ACN 078 849 233 trading as Powerlink Queensland (“Powerlink™) respond as fol-
lows:

Powerlink’s records show that there ARE underground cables in the Enquiry Location.

A plan is attached showing the approximate location of Powerlink’s assets in the vicinity of the Enquiry
Location.

Should our response identify the presence of decommissioned Powerlink assets it should be noted that
damage to these assets may result in an environmental hazard . As a precaution, all underground as-
sets should be treated as live, and all necessary precautions should be taken to ensure that the cables
are not damaged. Should damage occur, all work in the area surrounding the cables must be ceased

immediately and Powerlink called on 07 3266 9410 to report the damage and get further advice.

Proposed works in close proximity to Powerlink’s plant must undergo a detailed assessment by Power-
link. Please allow at least four to six weeks (more in complex situations) for Powerlink to process your
application.

All work in close proximity to Powerlink’s cables must be supervised by a Powerlink-appointed person
and can be arranged by contacting Powerlink on (07) 3866 1313 at least seven days in advance.

The attached duty of care guidelines below must be observed at all times.

Yours faithfully,

Colin Langton
General Manager Community and Delivery Services
Powerlink Queensland

Powerlink Queensland
33 Harold Street, Virginia
PO Box 1193, Virginia, Queensland 4014, Australia
Telephone: (07) 3866 1313
Emergencies all hours: 1800 353 031
www.powerlink.com.au



Dial Before You Dig Terms and Conditions

“Duty of Care” for Everyone

Responsibilities When Working in the Vicinity of POWERLINK'S Plant

Everyone has a legal duty of care that must be observed, particularly when working in the vicinity of electrical
plant. “Electrical plant” includes underground cables, conduits and other associated underground equipment.
It should be noted that the placing or removal of soil by excavation, digging or by any other means is not al-
lowed in a Powerlink-easement without prior written consent from Powerlink. In most cases it is unlikely that
consent will be granted.

When discharging this duty of care in relation to Powerlink’s plant, the following points must be considered:

1. It is the responsibility of the architect, consulting engineer, developer and head contractor in the project
planning stages to design for minimal impact and adequate protection of Powerlink’s plant. Powerlink will
provide free plans showing the presence of its underground plant to assist.

2. It is the developer or constructor’s responsibility to:

o investigate whether Powerlink’s plant is present in a particular location and obtain the most up to
date plans available from Powerlink before commencing construction.

. visually locate Powerlink’s plant by hand digging where construction activities may be in close
proximity to or interfere with Powerlink’s plant.

. contact Powerlink’s Property Services Group on (07) 3866 1313 if Powerlink’s plant is wholly or
partly affected by planned development and construction activities.

3. As the alignment and boundaries of road ways with other properties (and roads within road ways) frequent-
ly change, the alignments and boundaries contained within Powerlink’s plans and maps will frequently dif-
fer from present alignments and boundaries “on the ground”. Accordingly, in every case where it appears
that alignments and boundaries have shifted, or new road ways have been added, the constructor should
obtain confirmation of the actual position of Powerlink’s plant under or along the road ways. The construc-
tor must never rely on statements made by third parties in relation to the position of Powerlink’s plant.

Important Points to Note — Please Read

* Plans and details provided by Powerlink are current for one month from the Response Date and should be
disposed of by shredding or any other secure disposal method after use.

» Powerlink’s plans are diagrams only. They indicate the presence of underground plant in the general vicini-
ty of the Enquiry Location. Exact ground cover and alignments cannot be given with any certainty, as such
levels can change over time.

» To avoid damage or injury, Powerlink’s plant must be carefully located under the supervision of a Powerlink-
appointed person before excavation work or similar activities are undertaken near Powerlink’s plant.

» Powerlink, its servants and agents will not be liable for any loss or damage caused or occasioned by the
use of plans and or details so supplied to the applicant, its servants and agents, and the applicant agrees
to indemnify Powerlink against any claim or demand for any such loss or damage.

» Where work commences prior to obtaining Powerlink’s plans, or Powerlink’s instructions are not followed,
the developer/constructor is responsible for all damages sustained to Powerlink’s plant.

» Powerlink reserves all rights to recover compensation for loss or damage caused by interference or dam-
age, including consequential loss and damages to its cable network, or other property.

* All underground conduits and cover slabs must be presumed to contain asbestos. Refer to “Code of Prac-
tice for the Management and Control of Asbestos in Workplaces [NOHSC: 2018 (2005).]

* PCB (polychlorinated biphenyl) contamination may exist in some cables.

Powerlink Queensland 33 Harold Street, Virginia 4014 (07) 3866 1313



if requested, Powerlink may provide either remote over —the-phone or on-site location assistance with locat-
ing Powerlink’s plant. This assistance may include guidance on visually locating and protecting Powerlink
plant when excavating. Please note that any markings or pegs placed on the site by Powerlink during any
such visit are indications of approximate cable locations only. The constructor is responsible for all hand dig-
ging (potholing) to visually locate and expose POWERLINK'’S plant.

If the constructor is unable to locate Powerlink’s plant within five metres of indicative plan locations, they must
contact Powerlink’s Regional Officer for Local Security for further advice. Contact details are as follows;

Officers for Local Security:

Region name Contact’s name Telephone number Mobile humber

Southern Bruce Muhling  (07) 3860 2305 0417 294 210
Central Jeff Anstey (07) 4931 2718 0418 785 743
Northern Steve Cazzulino (07) 4789 5561 0418 875 137

When working in the vicinity of Powerlink’s plant, please observe the following conditions:

Records

The first step before any excavation commences is to obtain records of Powerlink’s plant in the vicinity of the
work. For new work, records should be obtained during the initial planning and design stage. The records
provided by Powerlink must also be made available to all construction groups on site. Where plant infor-
mation is transferred to plans for the proposed work, care must be exercised to ensure that important detail is
not lost in the process.

Location of Cables

Examining the records is not sufficient, as reference points may change from the time of installation. Records
must also be validated when working in close proximity to underground plant. The exact location of plant that
maybe affected must be confirmed by use of an electronic cable locater followed by careful hand excavation
to the level of cover slabs or conduits. Hand excavation must be used in advance of excavators. If doubt ex-
ists with respect to interpretation of cable records, Powerlink’s Regional Officer for Local Security must be
contacted. Refer to the contact details above.

Electrical Cable Covers

Powerlink’s cables have underground cable warning tapes installed above the cables with the wording ‘high
voltage cable’ and some may also have additional mechanical protection. Please note that some cables are
known to be buried without covers.

Supervision
Any work in close proximity (within cable easement or five metres from the cable) to Powerlink’s cables will
always require on site supervision arranged by Powerlink.

Proposed works
No placing or removal of soil by excavation, digging or by any other means is allowed in Powerlink’s ease-
ment without prior specific written consent from Powerlink.

Excavating Near Cables

For all work within five metres of where the plant is shown on Powerlink’s plans, the constructor is required to
hand dig (pothole) and expose the plant to confirm its exact location before work can commence.

Powerlink Queensland 33 Harold Street, Virginia 4014 (07) 3866 1313



if construction work is parallel to Powerlink’s cables, then hand digging (potholing) at least every four metres
is required to establish the location of all cables to confirm the exact location of Powerlink’s plant before work
can commence. Generally, no restrictions are placed on excavations parallel to Powerlink’s cables to a depth
not exceeding that of the cable and the entire excavation is located outside Powerlink’s easement. If an exca-
vation exceeds the depth of the cables and is within five metres of the edge of the easement (or within ten
metres of the cable) it is likely that the covers or bedding material around the cables or conduits will move,
and Powerlink must be contacted. Design for the installation of parallel infrastructure will need to take into
account electrical issues, including induction and transferred potential. Please note that cable depths may
change suddenly.

Excavating Across Cables

A minimum clearance of 150 mm above, below, and to the sides of cables must be maintained. A standard
clearance between services must be maintained as set down by the individual authorities. If the width or
depth of the excavation is such that the cable warning tapes are exposed or the cables being unsupported,
then Powerlink must be contacted to determine whether the cables should be taken out of service, or whether
they need to be protected or supported. In the case of high voltage cables, it is unlikely that Powerlink will be
able to take the cables out of service, and is definitely not an option without a lead time of at least 12 months.
A cable cover must never be removed without prior specific written approval. A cable cover and the warning
tapes may only be replaced under the supervision of a Powerlink officer. Protective cover strips must never
be omitted to allow separation between Powerlink’s cables and other services.

Directional Boring Near Cables

When boring parallel to cables, it is essential that trial holes are carefully hand dug at regular intervals to vali-
date the actual location of the Powerlink’s conduits or cables before using boring machinery. Where it is re-
quired to bore across the line of cables, the actual location of the cables must first be proven by hand digging.
A trench must be excavated one metre from the side of the cables where the auger will approach to ensure a
minimum clearance of 150 mm from cables can be maintained.

Heavy Machinery Operation over Cables

If a heavy “crawler” or “vibration” type machinery is proposed to be operated over the top of cables, detailed
engineering plans and supporting information must be submitted to Powerlink for its approval, or otherwise
(in writing) prior to any on site work commencing.

Hot Work in Proximity to Exposed POWERLINK’S Plant and Underground Cables
Exposed underground electrical cables must be protected against the effects of heat by shielding or covering
cables with a suitable material. Heating of exposed insulation is dangerous and must be avoided at all costs.

Explosives

Before using explosives in the vicinity of POWERLINK'S cables, clearances should be obtained from Power-
link's Design Engineer. If explosives are proposed to be used within 100 metres of cables, an engineering
report demonstrating that no damage will be sustained to Powerlink’s plant must be provided to Powerlink
prior to using such explosives.

Damage Reporting

All damage to Powerlink’s cables, conduits and pipes must be reported to Powerlink no matter how insignifi-
cant the damage appears to be. Even very minor damage to cable protective coverings can lead to eventual
failure of cables through corrosion of metal sheaths and moisture ingress. Some cables contain oil, and dam-
age may result in an oil leak which will seriously impact the performance of the cable and will be treated as
an environmental incident. All work in the vicinity of any of Powerlink’s plant that has been damaged should
cease and the area should be vacated until a clearance to continue work has been obtained from an author-
ised Powerlink officer.

Please note that high voltage electrical cables, if damaged, can cause serious injury, or fatality. Ex-
treme caution needs to be exercised at all times when working in close proximity to these cables.

Powerlink Queensland 33 Harold Street, Virginia 4014 (07) 3866 1313



Electricity emergencies all areas or after hours enquiries
24 Hours 1800 353 031

Plant Solutions and Assistance

If Powerlink’s plant location plans or visual location of Powerlink’s plant by hand digging reveals that the loca-
tion of this plant is situated wholly or partly where the developer or constructor plans to work, then Power-
link's Property Services Team must be contacted on (07) 3866 1313 to discuss possible engineering solu-
tions.

If detailed engineering assessment work, plant relocation, or protection works are part of the solution offered
by Powerlink, then the cost of this work (the technical assessment and design, as well as the solution imple-
mentation cost) is recoverable by Powerlink from the principal developer or constructor. Powerlink will not
commence work on the assessment and design until the developer or constructor provide a purchase order
for these works. Powerlink will then provide a cost estimate for any proposed solution, and will not commence
work on the solution until the developer or constructor provide a purchase order for the cost estimate.

Powerlink Queensland 33 Harold Street, Virginia 4014 (07) 3866 1313
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For all Telstra DBYD plan enquiries - Sequence Number: 106379435
email - Telstra.Plans@team.telstra.com

TELSTRA CORPORATION LIMITED A.C.N. 051 775 556

Generated On 09/02/2021 15:02:12

any assistance.

For urgent onsite contact only - ph 1800 653 935 (bus hrs) | CAUTION: Fibre optic and/ or major network present
in plot area. Please read the Duty of Care and
contact Telstra Plan Services should you require

The above plan must be viewed in conjunction with the Mains Cable Plan on the following page

WARNING - Due to the nature of Telstra underground plant and the age of some cables and records, it is impossible to ascertain the precise location of all Telstra plant from Telstra's plans. The accuracy and/or
completeness of the information supplied can not be guaranteed as property boundaries, depths and other natural landscape features may change over time, and accordingly the plans are indicative only.

Telstra does not warrant or hold out that its plans are accurate and accepts no responsibility for any inaccuracy shown on the plans.

It is your responsibility to locate Telstra's underground plant by careful hand pot-holing prior to any excavation in the vicinity and to exercise due care during that excavation.

Please read and understand the information supplied in the duty of care statement attached with the Telstra plans. TELSTRA WILL SEEK COMPENSATION FOR LOSS CAUSED BY DAMAGE TO ITS PLANT.

Telstra plans and information supplied are valid for 60 days from the date of issue. If this timeframe has elapsed, please reapply for plans.
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For all Telstra DBYD plan enquiries - Sequence Number: 106379435
email - Telstra.Plans@team.telstra.com

For urgent onsite contact only - ph 1800 653 935 (bus hrs) | CAUTION: Fibre optic and/ or major network present

TELSTRA CORPORATION LIMITED A.C.N. 051 775 556 In plot area. Please read the Duty of Care and

contact Telstra Plan Services should you require

Generated On 09/02/2021 15:02:13 any assistance.

WARNING - Due to the nature of Telstra underground plant and the age of some cables and records, it is impossible to ascertain the precise location of all Telstra plant from Telstra's plans. The accuracy and/or
completeness of the information supplied can not be guaranteed as property boundaries, depths and other natural landscape features may change over time, and accordingly the plans are indicative only.
Telstra does not warrant or hold out that its plans are accurate and accepts no responsibility for any inaccuracy shown on the plans.

It is your responsibility to locate Telstra's underground plant by careful hand pot-holing prior to any excavation in the vicinity and to exercise due care during that excavation.

Please read and understand the information supplied in the duty of care statement attached with the Telstra plans. TELSTRA WILL SEEK COMPENSATION FOR LOSS CAUSED BY DAMAGE TO ITS PLANT.

Telstra plans and information supplied are valid for 60 days from the date of issue. If this timeframe has elapsed, please reapply for plans.
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WARNING: This document is confidential and may also be privileged. Confidentiality nor privilege is not waived or destroyed by virtue of it being
transmitted to an incorrect addressee. Unauthorised use of the contents is therefore strictly prohibited. Any information contained in this document
that has been extracted from our records is believed to be accurate, but no responsibility is assumed for any error or omission.

Optus Plans and information supplied are valid for 30 days from the date of issue. If this timeline has elapsed please raise a hew enquiry.
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DISCLAIMER: While reasonable measures have been taken to ensure the accuracy of the information
contained in this plan response, neither AARNet or PelicanCorp shall have any liability whatsoever in relation
to any loss, damage, cost or expense arising from the use of this plan response or the information contained in
it or the completeness or accuracy of such information. Use of such information is subject to and constitutes

acceptance of these terms.
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While reasonable measures have been taken to ensure the accuracy of the information contained in this plan response, neither Urban Utilities nor PelicanCorp
shall have any liability whatsoever in relation to any loss, damage, cost or expense arising from the use of this plan response or the information contained in
Sewe r Water N it or the completeness or accuracy of such information. Use of such information is subject to and constitutes acceptance of these terms.
The plans are indicative and approximate only and provided without warranties of any kind, express or implied including in relation to accuracy, completeness,
uctu uctu correctness, currency or fitness for purpose.
® Infrastructure ® Infrastructure fitness f
DBYD Reference NO: 106379439 . . Urban Utilities takes no responsibility and accepts no liability for any loss, damage, costs or liability that may be Urban Utilities takes no responsibility and
‘ MaJOI' Infrastructure ‘ MajOI’ Infrastructure accepts no liability for any loss, damage, costs or liability that may be incurred by any person acting in reliance on the information provided on the plans.
i : . . . . This plan should be used as guide only. Any dimensions should be confirmed on site by the relevant authority.
Date DBYD Ref Received: 09/02/2021 Network Pipelines Network Pipelines p ‘ guide only. Any v ity o N
. M a Scale Based on or contains data provided by the State of Queensland (Department of Natural Resources and Mines) [2020]. In consideration of the State permitting
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. . . - For further information, please call Urban Utilities on 13 26 57 (8am-6pm weekdays). Faults and emergencies 13 23 64 (24/7).
This Map is valid for 30 days Produced By: Urban Utilities wweurbanutilities.com.au ABN 86 673 835 011
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While reasonable measures have been taken to ensure the accuracy of the information contained in this plan response, neither Urban Utilities nor PelicanCorp
shall have any liability whatsoever in relation to any loss, damage, cost or expense arising from the use of this plan response or the information contained in
it or the completeness or accuracy of such information. Use of such information is subject to and constitutes acceptance of these terms.

The plans are indicative and approximate only and provided without warranties of any kind, express or implied including in relation to accuracy, completeness,
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DBYD Reference No: 106379439
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Produced By: Urban Utilities

This Map is valid for 30 days
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correctness, currency or fitness for purpose.
Urban Utilities takes no responsibility and accepts no liability for any loss, damage, costs or liability that may be Urban Utilities takes no responsibility and
accepts no liability for any loss, damage, costs or liability that may be incurred by any person acting in reliance on the information provided on the plans.

This plan should be used as guide only. Any dimensions should be confirmed on site by the relevant authority.

Based on or contains data provided by the State of Queensland (Department of Natural Resources and Mines) [2020]. In consideration of the State permitting
the use of this data you acknowledge and agree that the State gives no warranty in relation to the data (including accuracy, liability in negligence) for any loss,
damage or costs (including consequential damage) relating to any use of the data. Data must not be used for direct marketing or be used in breach of the

privacy laws. © State of Queensland Department of Natural Resources and Mines [2020]
For further information, please call Urban Utilities on 13 26 57 (8am-6pm weekdays). Faults and emergencies 13 23 64 (24/7).
ABN 86 673 835 011

www.urbanutilities.com.au
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Job No 21045072

Caller Details

Contact: Mr Mark Shaw Caller Id: 1411846 Phone: 0488 044 500
Company: KN Group Mobile:  Not Supplied Fax: Not Supplied
Address: Level 2/71 Grey Street Email: mshaw@knpl.com.au

South Brisbane QLD 4101
Dig Site and Enquiry Details

WARNING: The map below only displays the location of the proposed dig site and does not display any asset owners' pipe or cables. The area
highlighted has been used only to identify the participating asset owners, who will send information to you directly.

User Reference: Not Supplied
Working on Behalf of: Private
t“"—:-eldirr-E] Enquiry Date: Start Date: End Date:

09/02/2021 10/02/2021 17/02/2021
Address:

Y R _ 532 Beams Road

4 L CER Carseldine .
¥ Community Childcare... Carseldine QLD 4034
i 1 Job Purpose: Onsite Activity:
1
BridgeyFC ;jlayinij !'izelds%”-'- Excavation Manual Excavation
; H i Location of Workplace: Location in Road:
Car —1'I?J"'@'Spdrl & Both CarriageWay,Footpath,Nature Strip

Recreation Precinct

e Check the location of the dig site is correct. If not submit a new enquiry.

e If the scope of works change, or plan validity dates expire, resubmit your enquiry.

e Do NOT dig without plans. Safe excavation is your responsibility. If you do not
understand the plans or how to proceed safely, please contact the relevant asset owners.

Notes/Description of Works:

Google Map data 2021

Your Responsibilities and Duty of Care

e The lodgement of an enquiry does not authorise the project to commence. You must obtain all necessary information from any and all likely
impacted asset owners prior to excavation.

e If plans are not received within 2 working days, contact the asset owners directly & quote their Sequence No.

e ALWAYS perform an onsite inspection for the presence of assets. Should you require an onsite location, contact the asset owners directly.
Please remember, plans do not detail the exact location of assets.

e Pothole to establish the exact location of all underground assets using a hand shovel, before using heavy machinery.

e Ensure you adhere to any State legislative requirements regarding Duty of Care and safe digging requirements.

e If you damage an underground asset you MUST advise the asset owner immediately.

e By using this service, you agree to Privacy Policy and the terms and disclaimers set out at www.1100.com.au

e For more information on safe excavation practices, visit www.1100.com.au

Asset Owner Details

The assets owners listed below have been requested to contact you with information about their asset locations within 2 working days.

Additional time should be allowed for information issued by post. It is your responsibility to identify the presence of any underground assets in and
around your proposed dig site. Please be aware, that not all asset owners are registered with the Dial Before You Dig service, so it is your
responsibility to identify and contact any asset owners not listed here directly.

** Asset owners highlighted by asterisks ** require that you visit their offices to collect plans.

# Asset owners highlighted with a hash require that you call them to discuss your enquiry or to obtain plans.

Seq. No. Authority Name Phone Status

106379437 |AARNet Pty Ltd, QId 1300275662 NOTIFIED
106379433 |Brisbane City Council 0734038888 NOTIFIED
106379434 |Energex, Electricity (Qld) 0736645400 NOTIFIED
106379438 [NBN Co, Qld 1800626329 NOTIFIED
106379436 |Optus and/or Uecomm, Qld 1800505777 NOTIFIED
106379432 |Powerlink Qld 0738661313 NOTIFIED
106379435 |Telstra QLD, South East 1800653935 NOTIFIED
106379431 |TPG Telecom (QLD) 1800786306 NOTIFIED
106379439 |Urban Utilities 132364 NOTIFIED

END OF UTILITIES LIST

Lodge Your Free Enquiry Online - 24 Hours a Day, Seven Days a Week [ap;
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Queensland Urban Utilities

GPO Box 2765
BRISBANE QLD 4001
Phone: 07 3432 2200 or 13 26 57
15th October 2018 www.urbanutilities.com.au/development-services
Mal McCann
Calibre Consulting (QLD) Pty Ltd
PO Box 10349 Adelaide Street
Brisbane QLD 4000
Via Email: BrisAdmin@calibreconsulting.co
Dear Applicant,
Queensland Urban Utilities Services Advice Notice
QUU Application Number: 18-SRV-36240
Applicant Name: Mal McCann
Calibre Consulting (QLD) Pty Ltd
Street Address: 532 Beams Road, Carseldine
Real Property Description: Lot 322 on SP172124

Proposed service connection/alteration/disconnection type:

Drinking water
Non-drinking water
Wastewater

O™

Queensland Urban Utilities provides this Services Advice Notice in response to the request
received in September 2018. In accordance with section 99BRAC(3) of the South East Queensland
Water (Distribution and Retail Restructuring) Act 2009, this Services Advice Notice provides advice
about the proposed connection having regard to the connections policy in the Queensland Urban
Utilities Water Netserv Plan, the charges and conditions that may apply to the connection and
other relevant matters about the connection. All terms used in this Services Advice Notice are
defined by reference to the Queensland Urban Utilities Water Netserv Plan.

This Services Advice Notice does not constitute an application for connection, is not an approval
to connect to the Queensland Urban Utilities network(s) and does not bind any future Queensland
Urban Utilities’ decision if the applicant applies for a connection.

Queensland Urban Utilities understands that the proposed development will consist of 178
residential dwellings. As per the request for a Service Advice Notice submitted, a material change

of use/reconfiguration of a lot will be applied for as part of this development.

Based on your proposal and discussion with Queensland Urban Utilities officers, the following
advice is provided:

Page 1 of 6



Infrastructure and Design
The project site is within the [name] Priority Development Area (PDA). Development applications
for priority development areas are assessed by Economic Development Queensland (EDQ).

The infrastructure funding framework within each PDA is also typically prescribed and managed by
EDQ under an Infrastructure Charges Offset Plan (ICOP). The developer should review the current
ICOP and development scheme to understand the broader infrastructure obligations specific to this
site.

Note: Developer Services needs to consult internally with Network Operations (as future owners of
the assets) and Strategic Planning prior to EDQ finalising the proposed infrastructure layout.

Water
The subject site is located at Aspley Reservoir Gravity water pressure zone.

Figure 1: Existing Water infrastructure within the vicinity of the subject site

Calibre Consulting Engineers have proposed to connect the development to the QUU water
network at 2 points, as indicated in Attachment 1:

e Point A: On the DN300 MPVC main in Beams Road

e Point B: On the DN150 AC main in Dorville Road

Queensland Urban Utilities does not object to the proposed water service arrangement. Please
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note that:
e Connection point A shall be provided on the western side of gate valve RV436569, to
ensure the property is contained within a singular pressure zone.
e Connection Point B shall be provided to the existing DN150 AC water main at the western
verge of Dorville Road.

Wastewater
The subject site is currently serviced by connection to the existing DN300 VC trunk sewer at the
near side of Beams Road.

Figure 1: Existing Wastewater infrastructure within the vicinity of the subject site

Calibre Consulting Engineers have proposed to connect the development to the existing DN825
concrete trunk sewer main traversing through the property, along the southern property boundary.

Queensland Urban Utilities does not object to the proposed water service arrangement. Please
note that, connection shall be provided to a reticulation manhole in parallel to the existing manhole
(MH37144) on the trunk main.

Note that the infrastructure required for the proposed development is to be provided in
accordance with QUU requirements, including but not limited to the SEQ Water Supply and
Sewerage Design and Construction Code (SEQ WS&S D&C Code, 2013), or current equivalent.

Network Demand and Capacity
Water

Page 3 of 6



An assessment of the water supply available at the site, including computational hydraulic
modelling of the network under peak demand and fire flow conditions, has been completed.

The analysis assumes a Peak Hour Demand of 4.8 L/s (corresponding to the details of the proposed
development).

The assessment indicates that the existing water supply network at the vicinity of subject site has
sufficient capacity to service the proposed development in accordance with the SEQ Water Supply
and Sewerage Design and Construction Code, 2013 (SEQ WS&S D&C Code). The reticulated water
supply network proposed within the development should be designed and sized in accordance with
the SEQ Code Design Criteria.

Indicative flow and pressure advice for the two proposed connection points on existing DN300
MPVC main in Beams Road and DN150 asbestos cement main in Dorville Road is provided in Table
1, below.

Table 1: Indicative Flow and Pressure Advice
Estimated RL Hydraulic Grade Line

Assumed Connection Main Connection (m (m AHD)
AHD) oL/s 10L/s 20L/s oL/s 10L/s 20L/s

Pressure (kPa) !

Point A—on DN300 MPVC
main in Beams Road 13.89 65.4 65.3 64.9 505 504 501
(constructed in 2015)
Point B—on DN150 AC
main in Dorville Road 22.18 65.4 65.2 64.8 424 422 418
(constructed in 1985)

1
Notes: ~ Modelled pressure in supply main, relative to the estimated connection RL (m AHD).

2
Designers are required to adjust the Hydraulic Grade Line/Pressure model results for site/building RL differences and calculate the
extra hydraulic losses from point of connection with the main.

Field performance of cast iron spun (or cement) lined mains can be variable. Field testing to ascertain actual pressure drops may be
advisable.
* Indicative flow and pressure results assume a background demand of 2/3 Peak Hour has been applied throughout the network.

Disclaimer

Information provided by Queensland Urban Utilities is based on hydraulic modelling ("Hydraulic Modelling Information"). Model results
are for the anticipated performance. The Hydraulic Modelling Information has not been verified by field measurements and may be
inaccurate due to field conditions.

As such, users relying on Hydraulic Modelling Information do so at their own risk and should make their own independent
investigations to verify model outputs.

The Hydraulic Modelling Information does not state nor imply a guaranteed level of service. Designers are referred to Queensland Urban
Utilities” Customer Charter and Customer Service Standards for facility hydraulic service considerations. Queensland Urban Utilities does

not provide a service of minimum flows and pressures to private fire-fighting systems.

Due to changing operational circumstances, pressure and flows delivered to a service may vary. Designers are advised to make adequate
provisions within the fire system installation for the pressure, flow and reliability requirements, for the life of the system.

A hydraulic assessment of the sewerage network servicing the site under peak wet weather flow
conditions has been completed.

The analysis assumes a Peak Wet Weather Flow from the development of 6.0 L/s (corresponding to
the details of the proposed development).

The assessment indicates that the localised gravity mains at the vicinity of the subject site have
sufficient capacity to service the proposed development.
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Land and Easements

Sewer Main in Private Properties

Please refer to following link for easement requirements:
http://www.urbanutilities.com.au/development-services/our-services/building

Water Main in Private Properties
Please refer to table 5.2 and clause 5.4.4 of SEQ WS&S D&C Code for easement requirements.

Infrastructure Charges (as at 1 July 2018)

Infrastructure Charges will be levied in accordance with the Queensland Urban Utilities” Water
Netserv Plan (Part A) Charges Schedule applicable at the time the water approval application is
lodged.

Further information is available at the following website:
https://www.urbanutilities.com.au/development-services/help-and-advice/water-netserv-plan

Trade Waste
A Trade Waste Approval is not required for the proposed development based on the information
supplied by the applicant.

Connection Application Process

A formal assessment as to whether your application qualifies as a Standard Connection, Minor
Works Approval, or Major Works Approval will be resolved on application for a Water Approval.
For the purposes of preliminary advice, and based on the information provided, it is expected that
the following applications will be required to assess the ability to connect to Queensland Urban
Utilities networks:

1. Network and/or Property Service Connection — Major Works

The Water Approval will require connection works to be undertaken. You will be able to choose
which consultants and contractors to appoint to design and construct the works, including live
works (in most cases) and then maintain the works for a specified period (usually 12 months) in
accordance with the conditions stated in your Water Approval.

Please note that the information provided within this section is subject to the specific aspects of
the development and water application.

Fees and Charges

Queensland Urban Utilities fees and charges are stated in the Queensland Urban Utilities” Water
Netserv Plan (Part A) Charges Schedule. The fees and charges that are likely to be associated with
these applications are outlined below:

1. Application Phase

Base Application Fee — Network (1-10 lots) S609 (per application for each service)
Fast-track application process (up to 10 lots only) $2,436 (per application for each service)
Technical Report Review Fee $602 (per report)

2. Design, Construction and Maintenance Phases

Design Approval Fee (reticulation)

Property Service Connection Fee $2,128 (per connection / disconnection / alteration)
Network Connection Type A ( 1-10 lots) $1,520 (per application for each service)
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Re-checking Amended Plans Fee
Re-checking Amended Plans Fee $602 per plan

Works Inspection Fee (reticulation)
Works Inspection Fee Type A $365 (per inspection)
Works Re-inspection Fee Type A $547 (per inspection)

Notes:

1. The customer may incur additional fees and charges during the approval and works phase,
including but not limited to, fees levied by the RPEQ and construction contractor, fees
associated with the provision of maintenance / uncompleted works bond(s), re-checking
amended plans fees, re-inspection of works fees and infrastructure agreement preparation
fees;

2. The above estimates are indicative only and are subject to review of the detailed application
upon lodgement; and

3. Please refer to the QUU Water Netserv Plan - for further details / clarifications on Fees and
Charges.

Time Frames for Assessment

Connection Assessments (for applications other than Standard Connection)

To be completed within 20 business days of receipt of Properly Made Connection Application
(including payment of the relevant assessment fee), or within a further 20 business days of receipt
of requested information (unless extended by agreement).

Design Phase
Typically for an application classified as major works, the assessment of the design phase is to be
completed within 20 business days of receipt of all designs.

This Services Advice Notice is current for a period of two (2) years from the date of issue. Should
you wish to proceed with applying for a service connection please lodge your application via
Queensland Urban Utilities Development Services Online Lodgement Portal at
http://www.urbanutilities.com.au/development-services. Please include your Services Advice
Notice reference number in your application.

Queensland Urban Utilities may, at its discretion, provide a reduced fee for a service connection
application based on this Services Advice Notice if your application is received within 12 months of
the date of issue and is substantially in accordance with the proposal upon which this advice was
issued.

If you have any questions in relation to this Service Advice Notice, please do not hesitate to
contact your account manager, Vindy Hapuarachchi on 07 3855 6251 or
vindy.hapuarachchi@urbanutilities.com.au.

Alternatively, please email DCMTenquiries@urbanutilities.com.au.

Yours sincerely

Toby Turner
Senior Engineer
Queensland Urban Utilities
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Urban Utilities

GPO Box 2765

BRISBANE QLD 4001

Phone: 07 3432 2200 or 13 26 57

15™ June 2020 www.urbanutilities.com.au/development-services

Department of Housing & Public Works
C/- Calibre Consulting (QLD) Pty Ltd

PO Box 10349 Adelaide Street

Brisbane QLD 4000

Via Email: BrisAdmin@calibreconsulting.co

Dear Applicant,

Urban Utilities Water Reticulation Analysis

UU Application Number: 20-SRV-46159

Applicant Name: Department of Housing & Public Works
C/- Calibre Consulting (QLD) Pty Ltd

Street Address: 532 Beams Road, Carseldine

Real Property Description: Lot 322 on SP172124

Proposed service connection/alteration/disconnection type:

Drinking water
Non-drinking water
Wastewater

O™

Urban Utilities provides this Services Advice Notice in response to the request received on
02/06/2020. In accordance with section 99BRAC(3) of the South East Queensland Water
(Distribution and Retail Restructuring) Act 2009, this Services Advice Notice provides advice about
the proposed connection having regard to the connections policy in the Urban Utilities Water
Netserv Plan, the charges and conditions that may apply to the connection and other relevant
matters about the connection. All terms used in this Services Advice Notice are defined by
reference to the Urban Utilities Water Netserv Plan.

This Services Advice Notice does not constitute an application for connection, is not an approval
to connect to the Urban Utilities network(s) and does not bind any future Urban Utilities’ decision
if the applicant applies for a connection.

Urban Utilities understands that the proposed development will consist of 5 stages of residential
development including a total of 601 residential multiple dwellings and 3 stages of non-residential
development including 7,400 m? GFA. As per the request for a Service Advice Notice submitted, a
material change of use/reconfiguration of a lot will be applied for as part of this development.

Based on your proposal and discussion with Urban Utilities officers, the following advice is
provided:
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Background

Objective

Calibre Consulting Pty Ltd requested Urban Utilities to prepare a Water and Wastewater Network
Analysis Report for the proposed mixed-use development at 532 Beams Road, Carseldine.

The proposed development is located at Brisbane City Council local government area. The site is
bounded by Beams Road at north, Dorville Road at west, QR railway corridor at east and Cabbage
Tree Creek at south. The proposed development consists of 5 stages of residential development
including a total of 601 residential multiple dwellings and 3 stages of non-residential development
including 7400 m?2 GFA.

This report includes a review of the necessary water and wastewater network configuration and
summarises the modelling assessment undertaken for the proposed development.

Water Supply

The development site is located at the Aspley Reservoir Gravity Water Pressure Zone. A map of
existing infrastructure is provided in Figure 1.

Figure 1 — Development site and surrounding water supply network

Multiple water mains (300mm MPVC /300mm DI/ 150mm AC) in Beams Road and a 150mm AC
water main in Dorville Road are available at the vicinity of the site.

The applicant has proposed to service the development from the existing 300 MPVC main in Beams
Road. The proposed water layout plan is provided in Appendix 1.
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Wastewater:

A 825mm dia trunk sewer main at the western property boundary, a 225mm VC main in Dorville
Road and 225mm/ 300mm VC mains in Beams Road are available at the vicinity of the subject site,
as indicated in Figure 2.

As per the natural ground topography, the proposed development area drains towards the existing
825mm dia. trunk sewer main (Cabbage Tree Creek Main sewer) in S5 catchment.

Figure 2 — Development site and surrounding Sewer network

The applicant has proposed to connect the development to the 825mm dia trunk sewer main at the
western property boundary. The proposed wastewater layout plan is provided in Appendix 1.

Design Criteria

Development Yield

The proposed development has 601 Residential multiple dwellings and 7400 m2 GFA of Non-
Residential space.

Equivalent Persons

The equivalent person (EP) rating of the development site was calculated based on development
density factors outlined in Table A4.1, Brisbane City Planning Scheme Development Density of the
SEQ WS&S D&C Code (Version 2.0 - February 2020).

The total EP in all stages of the development is calculated as 1,164.1 approximately. A summary of
staging and EP calculation is provided below in Table 1.
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Table 1: Summary of Staging and EP

Residential Terrace Apartments Retirement Tz\tjélll\lir?;sf EP
Stage 1 79 150 229 435.1
Stage 2 45 45 85.5
Stage 3 57 100 157 298.3
Stage 4 20 142 162 307.8
Stage V 8 8 15.2

Sub Total 201 250 150 601 1141.9

Non-Residential m2 GFA EP
Stages 3,4 &V 7400 22.2
Total 1164.1

Water Demands
The water supply network Design Criteria (outlined in Table 4.1 of the SEQ WS&S D&C Code
(Version 2.0 - February 2020) were used to determine the development’s respective demands.

e Average Day Demand (AD): 230 L/EP/day
e Non-Revenue Water (NRW): 30 L/EP/day
e Peak Day Demand (PD): 2.0 x AD

e Peak Hour Demand (PH): 4.0 x AD

Based on above criteria, the water demand corresponding to the total EP (1164.1) is as follows:

e Average Day Demand (AD): 3.2 L/s
e Peak Day Demand (PD): 6.4 L/s
e Peak Hour Demand (PH): 12.8 L/s

Water Supply Network Firefighting Capacity
The SEQ Code Design Criteria requires provision of firefighting capacity of 25 L/s for greenfield low-
density residential areas, 30 L/s for Commercial areas and 60 L/s for high density residential areas.

Considering this is a mixed-use development, 60 L/s firefighting demand was considered with a
background demand of 2/3 of residential Peak Hour Demand (PH).

Sewerage Loading
The Sewerage network Design Criteria (outlined in Table 10 of the SEQ WS&S D&C Code (Version
2.0 - February 2020) were used to determine the development’s respective sewerage loading.

e Average Dry Weather Flow (ADWF) = 210 L/EP/Day
e Peak Wet Weather Flow (PWWF) =5 x ADWF

The sewerage loading corresponding to the total EP (1164.1) is as follows:

e Average Dry Weather Flow (ADWF) = 2.83 L/s
e Peak Wet Weather Flow (PWWF) =14.2 L/s
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Water Network Analysis
The existing and proposed water supply network performance was compared to the following
guidelines from the SEQ WS&S D&C Code (Version 2.0 - February 2020)

e  Minimum pressure: Under Peak Hour demands, the residual pressure in the water supply
network servicing existing and proposed customers should not fall below 22 metres.

e Maximum pressure: A maximum service pressure of 55 metres is permitted.

e Maximum Velocity: 2.5 m/s

e Maximum Allowable Head loss: 5m/km (<=DN150), 3m/km (>DN150)

o Firefighting capacity: Under the identified fire flow event, with a background demand of
two-thirds (2/3) Peak Hour, the minimum residual pressure at the flowing hydrant shall be
12 m, with a minimum pressure head of 6 m maintained through the water supply zone.

Existing network configuration
The proposed development site is located in the Aspley Reservoir Gravity Water Pressure Zone,
which is serviced by Aspley Reservoir.
Reservoir details:
e Bottom water level (BWL): 63.09m AHD
e Top water level (TWL): 73.52m AHD

A 1060mm trunk main from Aspley Reservoir is supplying this area, branching off into a 910mm
MSC trunk main in Pie Street, a 600mm MSC/ 410mm MS main in Kirby Road, which is supplying the
300mm MS main in Dorville Rd and 300mm DI/MPVC main in Beams Road.

Water Connection Points

The applicant has proposed to service the development from the existing 300 MPVC water main in
Beams Road. Two connections from the development are proposed to this water main. As indicated
in Appendix 1, Connection 1 is proposed at the boundary between 2 pressure zones (Aspley Res
Gravity Pressure Zone and Bracken Ridge Reservoir pressure zone). Connection 2 is at the Aspley
Res Gravity Pressure Zone (Refer to Figure 1). Since both connections must be at the same pressure
zone, Connection 1 must be provided at the western side of Gate valve RvV436569.

Water Main Sizing
The existing 300 MPVC water main in Beams Road has sufficient capacity to service the
development.

Urban Utilities approved water main sizing is provided in Appendix 1. As indicated in Appendix 1,
the 180mm diameter main should continue between Points A to B and B to C.

Note that the water infrastructure required for the proposed development is to be provided in
accordance with Urban Utilities’ requirements, including but not limited to the SEQ Water Supply
and Sewerage Design and Construction Code (SEQ WS&S D&C Code - Version 2.0 - February 2020),
or current equivalent.

Sewer Network Analysis

Capacity assessment

The existing 825mm Cabbage Tree Creek main sewer has sufficient capacity to service the
development.

The pipe sizing provided in Appendix 1 have sufficient capacity to service the development. Please
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note that the minimum grades are required for all sewer mains within the development.

Note that the wastewater infrastructure required for the proposed development is to be provided
in accordance with Urban Utilities’ requirements, including but not limited to the SEQ Water Supply
and Sewerage Design and Construction Code (SEQ WS&S D&C Code - Version 2.0 - February 2020),
or current equivalent.

This Services Advice Notice is current for a period of two (2) years from the date of issue. Should
you wish to proceed with applying for a service connection please lodge your application via
Urban Utilities Development Services Online Lodgement Portal at
http://www.urbanutilities.com.au/development-services. Please include your Services Advice
Notice reference number in your application.

Urban Utilities may, at its discretion, provide a reduced fee for a service connection application
based on this Services Advice Notice if your application is received within 12 months of the date of
issue and is substantially in accordance with the proposal upon which this advice was issued.

If you have any questions in relation to this Service Advice Notice, please do not hesitate to
contact your account manager, Vindy Hapuarachchi, on 07 3855 6251 or

vindy.hapuarachchi@urbanutilities.com.au.

Alternatively, please email DCMTenquiries@urbanutilities.com.au.

Yours sincerely

Sajid Imam Syed
Development Assessment Team Leader
Urban Utilities
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Gallagher Environmental ACID SULFATE SOIL REVIEW
Soil Water Environment CARSELDINE URBAN VILLAGE: STAGES 2 -4 & V

Our Ref: GE20.025.L.2
Date: 22" December 2020

KN Group Pty Ltd
Via email: mark@kngroup.com.au

Attention: Mr. Mark Shaw
Dear Mark,

RE: TECHNICAL MEMORANDUM - ACID SULFATE SOIL (ASS) REVIEW FOR PROPOSED
‘CARSELDINE URBAN VILLAGE STAGES 2 - 4 & V' DEVELOPMENT

Introduction & Background

Gallagher Environmental (GE) was commissioned by KN Group Pty Ltd to provide an acid sulfate soil
(ASS) review of the proposed ‘Carseldine Urban Village Stages 2 - 4 & V' development located at Beams
Road, Carseldine.

Acid Sulfate Soil Mapping

According to the Department of Environment & Heritage Protection (DEHP) ‘Special Acid Soil Maps', the
proposed development area has negligible probability of ASS occurrence. The nearest indication of ASS
is associated with two (2) tributaries located to the north-east of the development with ‘low probability
of ASS occurrence'.

Plate 1: DEHP Acid Sulfate Soil Mapping

GALLAGHER ENVIRONMENTAL
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Gallagher Environmental ACID SULFATE SOIL REVIEW
Soil Water Environment CARSELDINE URBAN VILLAGE: STAGE 1

State Planning Policy (SPP)

The State Planning Policy (2017) and State Planning Policy (SPP) State Interest Guideline "Water Quality”
— Policy 9 (2016) applies to all soil or sediment at or below 5m AHD (where the natural ground level is
below 20m AHD), where the development would result in:

e The excavation of >100m?3 of soil or sediment situated below 5m AHD; or

e Filling of land situated below 5m AHD that involves >500m? of fill material with an average depth
of 20.5m.

Figure 1: SPP Trigger Conditions (ASS)

Proposed Development

Proposed Development

In accordance with design information supplied by KN Group, it is understood that the relevant
proposed earthworks are summarised as follows:

e The majority of the proposed development area is essentially flat at approximately 13 - 14m
AHD, with more elevated areas up to 26m AHD situated in the far western area of the proposed
development.

e The proposed maximum (i.e. topographically lowest) invert level associated with the proposed
earthworks is 11.0m AHD, within the proposed sewer.

Therefore, no soil material at or below 5m AHD will be intercepted during the proposed construction
and therefore the SPP is not invoked for the development. Consequently, the proposed development
is considered free of any ASS disturbance and shall not require an Acid Sulfate Soil Management Plan
(ASSMP) in accordance with the State Planning Policy (SPP) (2017) and QASSIT Soil Management
Guidelines (2014).
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Gallagher Environmental ACID SULFATE SOIL REVIEW
Soil Water Environment CARSELDINE URBAN VILLAGE: STAGE 1

For reference, acid sulfate soil (ASS) materials develop within former marine and estuarine sediments
that were deposited as sea levels rose above the residual soil landscape during the Holocene Epoch (circa
~6500 years ago), and to a lesser extent, the Pleistocene Epoch (circa ~125,00 years ago). The relative
sea levels during both these geological periods dictate the elevation (AHD) that ASS materials can
generally be found: at or below 5m AHD, as adopted within the framework of the SPP, however more
commonly below 2-3m AHD in coastal south-east Queensland.

We trust this is acceptable. Please feel free to contact me on 0438 724 929 or glen@genviro.com.au if
you require further elaboration or wish to discuss anything further.

Yours faithfully,

Glen Gallagher BScApp(Env Sc)(Hons) MEIANZ CPESC
Principal Environmental Scientist | Gallagher Environmental

STANDARD LIMITATIONS

This report has been prepared for the sole use of the client and the client's immediate representatives and agents. Third parties
(excluding regulatory agencies assessing an application in relation to the purpose) shall not rely on this report. It is fundamental in
the application of this report that the full report is read in its entirety and fully understood. Please contact Gallagher Environmental
for additional explanation if any of the report content is not fully understood.

To the best of our knowledge, information contained in this report is accurate at the date of issue and in accordance with generally
accepted consulting practice. The interpretation of scientific data, however, often involves both professional and subjective judgments
including extrapolation of data. As such, interpretation is open to error. In addition, site conditions are subject to change in a limited
time and there remains a risk that the site conditions will differ from these interpretations. Gallagher Environmental waives all
responsibility for loss or damage where information provided by the Client (including third parties) used in the preparation of this
report was inaccurate or in error. This report should be retained as a complete document and should not be copied in part, divided
or altered in any way.
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change in a limited time and there remains a risk that the site ground conditions will differ from these
interpretations.
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SUMMARY

The following section provides a summary of the Phase 2 geotechnical investigation carried out for the
proposed Urban Village development at 152-158 Beams Road, Carseldine. This summary must be read
in conjunction with the report and appendices.

1. Typical Soil Profiles - Topsoil varying in depth to 100mm overlying surface silty
sands

- Overlying silty and sandy clays of stiff to hard consistency
and medium dense to dense clayey sands.

- Uncontrolled  fill associated with playing fields,
tennis/basketball courts and fill bund adjacent to the central
road.

2. Rock - A deeply weathered sandstone profile associated with the
Petrie Formation may be encountered during earthworks.

2. Groundwater - No groundwater was encountered during the Phase 2
investigation

- Groundwater seepage was encountered in the Phase 1
investigation and may develop in the more permeable layers
after rainfall or adjacent other sources of water ingress.

- Seepage may develop elsewhere, forming perched water in
the more permeable layers or adjacent to other sources of
moisture ingress.

4, Reactivity - Natural profile Ys range 20mm to 50mm
(Moderate to highly (M to H1) reactivity)

- Surface movements may increase by up to 60% post

earthworks
5. CBR values - CBR values ranged from 3.0% to 9%
6. Site Issues/Problems - Numerous trees across site potentially creating abnormal

moisture conditions and ‘P’ site classifications.

- Presence of uncontrolled fill in the vicinity of playing fields,
tennis/basketball courts, mounds, roadway and ancillary
structures/shelters observed at the time of the investigation.

- Near surface silty sands susceptible to moisture and loss of
strength.
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1 INTRODUCTION

This report presents the results and interpretations of the Phase 2 geotechnical investigation carried
out by SGS Australia for the proposed Urban Village development off Beams Road, Carseldine.

The investigation was commissioned by Dan Collins of Calibre Consulting acting on behalf of Economic
Development Queensland and was carried out in general accordance with the SGS proposal
(SGS/17P/E184-Phase 2) dated 8 May 2018.

It is understood that the proposed project will comprise a multi-staged development including road
construction, sporting fields, recreation areas, bioretention basins and future 3-5 storey commercial and
residential buildings.

SGS Australia has previously undertaken the Phase 1 geotechnical investigation focusing on the
proposed bioretention basins and sporting complex / recreation areas of the proposed development.

The aim of the Phase 2 investigation was to assess the remaining areas of the development with
particular focus on proposed roadways and commercial/residential building areas. The Phase 2
geotechnical report is intended to provide supplementary information and should be read in conjunction
with the Phase 1 report.

The scope in terms of number and position of boreholes was nominated by Calibre Consulting in
correspondence dated 8 May 2018.

The investigation and interpretation of results was carried out in general accordance with the following
reference materials:

AS 1726 "Geotechnical Site Investigations"

AS 1289 "Testing of Soils for Engineering Purposes"

AS 2870 "Residential Slabs and Footings"

AS 2159 "Piling — Design and Installation”

AS 3798 "Guidelines on earthworks for commercial and residential developments"

Relevant definitions and detailed site investigation procedures are provided in Appendix A.

2 INVESTIGATION PROCEDURE

The investigation was carried out on 14 May 2018 and comprised the following stages:

a) Site investigation in accordance with AS 1726 “Geotechnical Site Investigations”

* Drilling of nine (9) boreholes to various target depths of 6.0m (borehole locations are
shown on the site sketch in Appendix B).

* Soil classification by qualified and experienced technician.

* Sampling of representative soils for laboratory analysis.

* Dynamic cone penetrometer (DCP) testing adjacent each borehole in order to assess the

relative density and strength consistency of the subsurface soils.

* Pocket penetrometer (PP) in undisturbed samples to estimate the undrained shear
strength (Cu).

* Site and landform mapping by a suitably qualified Geotechnical Engineer.

b) Laboratory testing in accordance with AS 1289 “Testing of Soils for Engineering Purposes”
(where applicable)

* Shrink/swell index to allow ground surface movement predictions.

* Moisture/density relationship (standard compaction) and 4-day soaked CBR for
preliminary pavement design.
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3 INVESTIGATION RESULTS

3.1 SITE DESCRIPTION

The site is located within the former QUT Carseldine Campus, off Beams Road, Carseldine. The
northern boundary of the site is bound by Beams Road, the western boundary by Dorville Road, the
southern boundary by Cabbage Tree Creek and the eastern boundary by the Petrie Rail line.

Several existing multi storey buildings and car parks are located in the north western portion of the site
and are currently occupied by the Queensland Department of Transport and Main Roads, with adjacent
sporting grounds located in the lower eastern half of the site, open for public use.

The site topography typically falls from the north west at the corner of Beams and Dorville Roads
towards the south east and generally levelling to the eastern sporting grounds. Bushland generally
occupies the area along southern boundary and adjacent to Cabbage Tree Creek.

The site of the proposed urban village development shall be situated within the lower south eastern
portion of the property in the location of the sporting grounds, as shown in Figure 1 below.

Figurel Location Plan

The majority of the site investigated during Phase 2 was occupied by two (2) playing grassed fields and
a section of land occupied by a stormwater basin and internal roadways.

Surface drainage conditions across the site were reasonable with runoff controlled by a system of above
and below ground stormwater drains. The stormwater basin adjacent the Beams Road entrance was
bound by block retaining walls.

A large bund was observed adjacent to the western side of the sporting field (highlighted in orange
above). The bund is approximately 2m in height and is assumed to be uncontrolled fill.

Tennis/netball/basketball courts with sealed surfaces were observed on the site. It is likely the courts
were constructed by cut to fill earthworks and it is assumed all associated fill is uncontrolled.

Site photographs are provided in Appendix C of this report.

Project No. SGS/17/E184B 29 May 2018
Revision 0 Page 2



CARSELDINE URBAN VILLAGE, BEAMS ROAD, CARSELDINE — PHASE 2
Prepared for Economic Development Queensland

3.2 REGIONAL GEOLOGY

The regional geology as described by the Department of Mines 1:100,000 Geological Series Map for
Brisbane (Sheet 9543) is as follows:

Site Geological Areas:

Upper North Western Area
(Cnr Beams/Dorville Rd)

Lower Eastern Area
(Sporting Fields)

Geological Unit/ Rock Name:

Tp — Petrie Formation

Qpa — Alluvial Plains

Age:

Tertiary Period

Quaternary (Pleistocene) Period

Mudstone, shale, sandstone, oilshale,
minor pebble and cobble conglomerate
Ferrunginised mottled and kaolinized
rocks; Deep weathering profile.

Lithology: Sand, silt, clay, gravel.

Additional Features:

3.3 SUBSURFACE PROFILE

The natural soil profiles encountered in the boreholes were generally consistent with the regional
geology and typically comprised high plasticity, stiff (or stronger) silty clays overlying sandy clays and
clayey sands to the borehole termination depth.

Placed topsoil (fill) was noted in the boreholes and deeper fill was encountered in boreholes BH02-B,
BHO06-B, and BHO7-B. In the absence of any compaction control documentation, the fill is assumed to
be uncontrolled. There is a high probability that additional uncontrolled fill will be present across the site
associated with the sporting fields, mounds, roadway and ancillary structures observed at the time of
the investigation.

Detailed soil profiles are provided in the Engineering Borehole Logs in Appendix C and a summary of
the borehole data is provided in the following table.

Table 1 Summary of Soil Profiles
Natural Ground
B/hole No. Topsoil (mm) '(:rirl]l) Silty CLAY Clayey SAND
Stiff Very Stiff Medium Dense Dense
BHO1-B 90 0.0-0.1 0.1-0.7 0.7-1.7 1.7-6.0
BHO02-B 90 0.0-1.8 1.8-3.1 3.1-6.0
BHO3-B 90 0.0-0.1 0.3-29 e os
BHO04-B 100 0.1-1.6 16-2.2 22-6.0
BHO5-B 100 01-11 1.1-6.0
BHO06-B 90 0.0-0.5 05-27 2.7-6.0
BHO7-B 100 0.0-0.3 0.3-0.5 0.5-6.0
BHO08-B 85 00-0.1 0.1-0.5 0.5-6.0
BH09-B 90 11-41 03 %s 0.1-0.3

3.4 GROUNDWATER

Groundwater was not encountered in the boreholes at the time of the investigation however, seepage
may develop forming perched water in the more permeable layers during/following extended wet
weather periods or adjacent to other sources of moisture ingress (e.g. leaking services or irrigation
systems).
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3.5 LABORATORY TEST RESULTS

Laboratory testing was carried out on selected samples taken from the site. Test reports are provided
in Appendix D and results are summarised in the following table.

Table 2 Summary of Laboratory Geotechnical Test Results

Mqisturg/Density Soaked CBR
e N Depth (m) Relationship (Standard) Shrilnk-SweII

MDD omcC CBR ndex
(t/m?) (%) (%)

BHO1-B 0.2-1.0 1.75 17.6 7

BHO05-B 0.2-0.8 1.80 15.8 9

BH09-B 0.3-1.0 1.69 19.2 3.0

BHO1-B 0.3 1.3

BHO05-B 0.5 0.9

BHO08-B 0.5 3.8

Moisture/Density Relationship: MDD — Maximum Dry Density, OMC — Optimum Moisture Content

4 ENGINEERING CONSIDERATIONS

4.1 REACTIVITY AND INDICATIVE SITE CLASSIFICATION

The predicted surface movement (Ys) that could occur on this site has been assessed in accordance
with the methodology provided in AS 2870 "Residential Slabs and Footings".

It is understood that ultimately, standard residential buildings as described in AS 2870 will be
constructed on the site, post subdivision development. It is therefore assessed that AS 2870
methodology and derived parameters would apply to this site for the purpose of providing preliminary
reactivity and indicative site classification details.

Reactivity testing was undertaken on three samples taken at various depths across the site. Shrink-
Swell Index Values (Iss) ranged from 0.9 to 3.8. Based on limited testing, it appears that the dark grey
coloured silty clays exhibited a higher shrink/swell index value.

Considering a natural (pre earthworks)1.8m soil moisture change profile, the following would apply.

Existing Profile

Mean Iss (mm) Maximum Iss (mm)
Predicted Surface Movement 20 -30 45 - 55
Equivalent Reactivity Moderate High (H1)

Consideration must be given to the effect that cut to fill earthwork operations will have on the soll
profiles. The following table provides surface movement predictions considering a full 1.8m controlled
filled profile at various shrink/swell index values.

1.8m Controlled Fill Profile

Iss=1.0 Iss=2.0 Iss=3.8
Predicted Surface Movement 20-30 40 - 50 70-80
Equivalent Reactivity Moderate High (H1) Extreme

Based on the observed soil profiles at the borehole locations it would be expected that the majority of
the sites would fall within the moderate to high classification range.

The above reactivity parameters not consider the potential effects of trees (if applicable) and site
outcomes post earthworks (refer to Section 4.2) .
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4.2 EFFECTS OF VEGETATION

Trees can affect building foundation performance in reactive clay soils by removing soil moisture, which
induces volume change (shrinkage) in the soil.

The effect of trees on a site classification (and subsequent footing design and performance) is assessed
based on:

= the site soil reactivity;

= the distance between trees and the closest point to the dwelling; and

= the mature height of the trees.

The potential mature height of a particular tree species can vary with the condition of the tree, climate,
soil types, drainage and other site-specific variables.

As part of the development civil design process careful consideration shall be given to the location and
selection of any retained vegetation. Vegetation left in close proximity to proposed (or possible) building
envelope locations may result in P site classifications at individual building application stage.

Any tree removal prior to building construction must also consider potential surface heave (rebound)
associated with the re-establishment of soil moisture equilibrium conditions. This removal of trees will
be pertinent across large portions of this development due to the presence of dense vegetation where
it is expected that some thinning or complete removal will be required. Site classifiers and footing design
engineers should consider the effects of this tree removal when assessing the individual allotments.

4.3 FOUNDATIONS

The type and depth of foundation system for the proposed structures will be dependent on the
magnitude of structural loading, tolerance of the structures to movement (from both load induced
settlement and shrink-swell movement) and the subsurface geotechnical conditions. The following table
provides preliminary geotechnical strength parameters for both shallow (strip) and piled foundation
alternatives.

Table 3 Preliminary Bearing Capacity Parameters

Pad Footings Strip Footings Piled Foundations
Material Cu
qQu (O Qu Qa fo fs
Uncontrolled Fill - NR NR NR NR NR NC
Controlled Fill® 75 450 150 375 125 600 30
NATURAL Silty SAND / SILT® - NR NR NR NR NR NC
NATURAL Stiff Silty/Sandy CLAY
and Medium Dense Clayey SAND 50 300 100 250 80 400 20
NATURAL Very Stiff (or stronger)
Silty/Sandy CLAY and Dense 100 600 200 510 170 800 40
Clayey SAND

(1) Based on the fill complying completely with the requirements in AS3798 and being placed under Level 1
conditions to 98% SDDR.

(2) Silty Sand and Silt is not considered suitable founding material as it is subject to loss of strength when
disturbed and/or moisture affected.

where:

Cu = Estimated undrained shear strength (kPa)

Qu =  Ultimate base bearing pressure — high level strip footings (kPa)

Ja =  Allowable base bearing pressure (FOS = 3) — high level pad/strip footing (kPa)

fo = Ultimate base bearing pressure — piles minimum 1.5m and 2.5 pile diameters deep (kPa)

fs = Ultimate shaft adhesion/friction (adhesion factor (o) = 0.4) (kPa)

NR = Not recommended for founding

NC = Not considered in shaft adhesion / friction
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4.4 PAVEMENTS

The California Bearing Ratio (CBR) value represents the "strength" of the material when nominally
compacted to 100% Standard Dry Density Ratio (SDDR) at the Optimum Moisture Content (OMC) and
soaked for four (4) days. It should be noted that the CBR value is simply an index of strength at that
particular density and moisture condition. The same material at a different density and moisture
condition is likely to yield a lower or higher CBR value depending on the density and moisture
circumstances existing at the time of testing. The modulus of subgrade reaction is derived from the
CBR value based on published correlations.

Laboratory testing was carried out on representative material types sampled across the site. The CBR
results ranged from 3.0 to 9. Due to the variability of results across the site, it is recommended the
following assumed worst-case CBR value be used in preliminary pavement design.

Table 4 CBR and Modulus of Reactivity

Soaked CBR Value Modulus of Subgrade Reaction

Material Type (%) k (kPa/mm)

(CH) Silty CLAY 3.0 27

Further soaked CBR testing will be required when bulk earthworks have been completed and the
subgrade material has been exposed to determine final soil type boundaries representing the CBR
values.

NOTES:

. Use of the above values (in preliminary design) assumes that the subgrade will be compacted
uniformly to a minimum SDDR of 100% and that the pavement will be well drained during
construction and in-service.

) The attached "CBR Standard Notes and Performance Warnings" (Appendix F) must be
considered and implemented during the design and construction phases as appropriate.

4.5 EARTHWORKS

Reference should be made to the Phase 1 geotechnical report for earthworks procedures and
recommendations. The following sections of this report should be read in conjunction with the previously
issued report.

451 TopPsoIL DEPTHS

Topsoil depths within the boreholes ranged from 85mm to 100mm across the site. A nominal topsoil
stripping depth of 90mm is considered applicable. It is expected deeper topsoil depths may be
encountered in the gullies and low-lying areas.

4.5.2 UNSUITABLE MATERIAL

Uncontrolled fill was identified in the large bund, on the tennis/netball/basketball court platforms and in
areas on the playing fields. Additional uncontrolled fill may be present on the site. Consequently, It is
strongly recommended to have the Geotechnical Inspection and Testing Authority (GITA) onsite at the
time of topsoil stripping to identify any uncontrolled fill and instruct on any necessary ground preparation
works.

Furthermore, soft, moisture effected material and uncontrolled fill may be encountered in the existing
stormwater basin adjacent to the existing Beams Road entrance. This area will require treatment
(removal of unsuitable material and/or moisture conditioning) prior to filling.

All uncontrolled fill and temporary unsuitable material should be removed to a sound natural base and
stockpiled to assess suitability for reuse as structural fill.
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4.5.3 EXCAVATION CHARACTERISTICS
The soil encountered in the borehole should be readily excavated by small to medium sized plant.

No groundwater was encountered within the boreholes for Phase 2 however, the development of
seepage may be possible in the more permeable layers as identified in the Phase 1 investigation.
Allowance should be made for dewatering of excavations if applicable.

5 COMMENTS AND LIMITATIONS

The development and any associated infrastructure should be designed to accommodate for the ground
conditions reported and which otherwise may be encountered during construction.

The geotechnical parameters given in this report should be considered as preliminary only and subject
to confirming inspections, and potentially additional testing by an experienced geotechnical professional
at the construction stage. SGS offer inspection services and it is recommended that the client and their
agents and contractors avail themselves of these services.

The interpretation of geotechnical reports and the preferred or proposed engineering outcomes are
often compromised by the non-continuity of geotechnical consultants on a project. In addition, there is
an inherent potential for a conflict of interest and therefore increased potential for inappropriate
administration of the geotechnical specification when the GITA is commissioned by the contractor.

For these reasons, it is strongly recommended that:

1. SGS be commissioned as the Geotechnical Engineering Consultant and the GITA for all
geotechnical related activities associated with this project; and

2. The Geotechnical Engineering Consultant and the GITA are commission independently of the
contractor.

SGS cannot accept any responsibility for any interpretations and/or application of the contents of this
report by any other Geotechnical Engineering Consultant or GITA.

SGS AUSTRALIAPTY LTD

Prepared By: Reviewed By:

C Kosiek R Maxwell

BE MIEAust BEng MIE Aust CPEng RPEQ16596
Geotechnical Engineer Senior Geotechnical Engineer

SGS.17.E184B- Phase 2 Report.docx

This document is issued by the Company under its General Conditions of Service accessible at
http:www.sgs.com/en/terms-and-conditions.htm. Attention is drawn to the limitation of liability,
indemnification and jurisdiction issues defined therein.

Any holder of this document is advised that information contained hereon reflects the Company’s findings
at the time of its intervention only and within the limits of Client’s instructions, if any. The Company’s sole
responsibility is to its Client and this document does not exonerate parties to a transaction from exercising
all their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or
falsification of the content or appearance of this document is unlawful and offenders may be prosecuted
to the fullest extent of the law.
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APPENDIX A: NOTES RELATING TO THIS REPORT
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GEOTECHNICAL INVESTIGATIONS
NOTES RELATING TO THIS REPORT

INTRODUCTION

The following notes are intended to complement the report
and assist the reader in interpreting the report in regard to
investigation procedures, definitions, terminology and
limitations. Not all notes are necessarily relevant to this
report.

The ground exhibits a variety of properties and
characteristics which vary from place to place and can also
change with time, weather patterns, changes in vegetation
and human interaction. A geotechnical investigation puts
into practice accepted methods and procedures to gather
data relevant to the site and the proposed development.
This report may contain such data obtained from drilling,
excavation, inspection, sampling and testing. If so, the data
are directly relevant to the ground at the place and time of
the actual test sites. The client should be aware that in some
cases soil conditions can change dramatically over short
distances therefore conditions other than those represented
in this report may occur on the site.

SITE INVESTIGATION PROCEDURES

a) Subsurface Investigations

Borehole/test locations are generally located to gain
maximum coverage over the site giving consideration to
contrasting topography. However, on occasions existing
structures or other access restrictions do not permit ideal
borehole locations.

Subsurface investigations may be carried out using one or
more of the following methods:

e TestPits: Test pits can be excavated by power
equipment (backhoe, excavator etc) or in some cases by
hand. Hand excavated test pits are usually limited to a
maximum depth of about 1m.

e Hand Auger: Hand auger equipment is normally only
used where drill rig access is unavailable. Hand auger
refusal may occur on materials which could have
otherwise been drilled if drill rig access was available.

e Drill Rig: Spiral Flight Auger: Spiral flight auger
drilling is more economical and is usually adopted if
ground conditions are suitable. Samples are returned to
the surface by the flights or may otherwise be taken
from the base of the borehole. Various drill bits may be
attached to the auger during drilling. The depth of
refusal of the different bit types can provide a useful
indication of the strength of the material.

¢ Drill Rig Wash Dirilling: Wash drilling is normally
used below the water table when collapsing soils are
encountered. Steel casing is pushed to support the
collapsing soil and water is pumped through the drill
rods to advance the borehole. The rods are withdrawn to
allow sampling and testing at the base of the borehole.

Uncontrolled when printed

b) Insitu Testing

e Dynamic Cone Penetrometer: The Dynamic Cone
Penetrometer (DCP) test is carried out using a cone of
20mm diameter with a 30° tapered tip attached to steel
rods of smaller diameter. The cone is driven by a 9kg
hammer falling 510mm and results are recorded in
blows per 100mm penetration. DCP test results can be
used to estimate bearing capacity and insitu California
Bearing Ratio. The test procedure is described in
Australian Standard AS1289 6.3.2.

e Standard Penetration Test: The Standard Penetration
Test (SPT) is carried out using a standard split steel
tube sampler driven by a 63.5kg mass falling 760mm.
Results are recorded in number of blows per 150mm
penetration for a maximum depth of 450mm. The SPT
"N" value is the sum of the blows for the 2nd and 3rd
150mm increments. The first 150mm is referred to as
the seating penetration. In cases where the number of
blows per 150mm exceeds 20, the result is recorded as
20/penetration (mm) and the 'N' value determined by
linear interpolation. The SPT N value can be used to
estimate allowable bearing pressure for foundations.
The test procedure is detailed in Australian Standard
AS1289 6.3.1.

e Pocket Penetrometer: The Pocket Penetrometer (PP) is
used on undisturbed samples as a relatively simple and
economical method of estimating the unconfined
compressive strength of clay soils. The cohesive
(undrained) shear strength (Cu) is generally taken as 0.5
of the PP value.

c) Sampling

The type and frequency of sampling and testing on a site is
dependent on several issues including:

* number and depth of boreholes
* variability of soil types and conditions
* type and magnitude of the development

e Undisturbed Samples: Undisturbed samples are taken
by pushing a thin walled steel tube, 50mm diameter
(U50) into cohesive soils. U50 samples are necessary
for laboratory testing such as shrink-swell index,
consolidation, shear strength etc.

e Disturbed Samples: Disturbed samples (D) are taken
from drill augers, hand auger or open test pits.
Disturbed samples are generally used for laboratory
testing such as Atterberg Limits, Moisture Content,
California Bearing Ratio, Particle Size Distribution etc.

d) Site Description

Underground Services: If underground services (sewer,
stormwater etc) were observed during the site investigation,
a record of the observation will usually be made on the site
description notes included in this report. It should be noted
however that our commission does not typically extend to
locating underground services.
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As underground services can potentially affect a structure in
the vicinity, it is important that any underground services are
located and considered in the development of the site.

e)

Site Sketch: The site sketch is intended only as a
general pictorial of relative locations of boreholes and
site features. Any dimensions, slope directions,
magnitudes, feature orientation, north point, etc are
approximate and should be used as a guide only.

Soil and Rock Descriptions

Soil and rock descriptions contained in this report are in
general accordance with Appendix A2 and A3 of AS1726
‘Geotechnical Site Investigations”. Details of the soil profiles
provided in the Engineering Borehole Logs are based on
visual descriptions of the soils and rock on site. Some soil
descriptions may differ marginally from the format as
described in AS1726, but this will in no way affect the results

of

this investigation.

Controlled Fill:  Controlled fill as described in this report
refers to:

(1) sand fill up to 0.8m deep and non-sand fill up to 0.4m

deep which has been placed in layers not more than
150mm thick and compacted with mechanical
compaction equipment.

or

(2) fill which has been supervised and tested and for which

a statement has been provided certifying compliance
with Table 5.1 of AS3798 “Guidelines on Earthworks for
Residential and Commercial Developments”. The
statement of compliance can only be provided by the
Geotechnical Testing Authority under a Level 1
commission as defined in Appendix B of AS3798

and

(3) subject to the results of this investigation verifying the

quality of the fill.

Uncontrolled Fill:Uncontrolled fill is described as any fill
not meeting the requirements of
controlled fill as defined above.

SITE CLASSIFICATION

Site Classification as defined in AS2870 “Residential Slabs
and Footings” is divided into various classes depending on
the ys (predicted surface movement) and other relevant
ground conditions.

The classes are:

CLASS SOIL TYPE s (mm
A stable (sand or rock)
S slightly reactive clay 0<ys=20
M moderately reactive clay 20<ys<40
H1 highly reactive clay 40 <ys=60
H2 (very) highly reactive clay 60 <ys<75
E extremely reactive clay ys > 75
P problem

Uncontrolled when printed

Problem Site: Problem sites include those which are filled,
have soft and/or collapsing soils, have soils subject to
erosion, subject to abnormal moisture conditions, have
bearing pressure < 100kPa and any other sites which do not
otherwise comply with class A, S, M, H or E requirements.

o Effect of Trees: Trees can have a significant drying effect
resulting in abnormal moisture conditions of the soils in
the vicinity of the tree(s). On reactive clay sites, this can
have the effect of dramatically increasing the predicted
surface movement (ys) within the zone of influence of the
tree(s). Past, present and future trees all potentially
affect the site classification and subsequent footing and
slab design. When it is known that large trees have been
removed from a site, the site classifier or footing design
engineer should be advised of the size, location and date
of removal, so that appropriate consideration can be
given to the footing design.

As recommended, and in accordance with AS2870, our
preferred option for determination of Instability Index is by a
combination of the shrink-swell index and identification of the
soil profile. In some cases where shrink-swell index testing
is not practicable, soil classification testing (Atterberg Limits
and Particle Size Distribution) may have been used.

Values used in determination of the ys value were:

* soil profiles - refer borehole logs

* shrinkage index - refer laboratory results

* extreme suction change - 1.2pF

* depth of suction change - 1.5t02.3

* cracked zone - 0.5Hs (zero for reactive
clay on controlled filled sites < 5 years old)

* a cracked zone - 1.0

* o uncracked zone - 20-7%5

where z = depth from ground surface to the centroid
of the layer under consideration.

Provision of ys values and/or site classification is intended for
use in residential applications only. Where this information
has been provided in non-residential cases it is done so as
supplementary information only and may not be suitable for
application to AS2870 design principles.

EARTHWORKS

All earthworks should be carried out in strict accordance with

the full requirements of Australian Standard AS 3798

"Guidelines on Earthworks for Commercial and Residential

Developments”. If local authority requirements apply to the

earthworks and differ from AS 3798 the more stringent

requirements should be adopted. Unless approved, the

following materials are generally not suitable for use as

structural filling:

*  Organic Soils - topsoils, severely root affected soils and
peat

*  Materials which may be contaminated with toxic
substances through past site usages.

*  Filling which contains wood, metal, plastic, boulders and
other deleterious materials.

*  Any other materials which have deleterious engineering
properties.

REF: PF-AU-INDENG-RM-001 / Rev 1/ 30.5.2017 / Page 2 of 3



GEOTECHNICAL INVESTIGATIONS
NOTES RELATING TO THIS REPORT

Any earthworks carried out after the site investigation will
change the findings of the report. Particular care and
consideration should be given to the site reactivity and
classification which is likely to change with cutting and/or
filling of the site.

On cut-and-fill sloping sites the fill shall be controlled and
extend a minimum of 1m past the edge of any construction
areas. Embankment slopes shall be protected from erosion
and be not steeper than two horizontal to one vertical. The
suitability of any such embankments shall be verified by an
experienced geotechnical engineer prior to construction.

GROUNDWATER

Groundwater levels (where encountered) are provided on the
borelog sheets.

Generally, groundwater or seepage tends to travel in the
more permeable layers over less permeable materials (ie.
along sand/clay interfaces, fill/natural interfaces, etc.) and in
joints of rock.

Bulk earthworks (ie. cut/fill or fill operations) should not be
carried out during wet periods and should be delayed
sufficiently to ensure the moisture content of the materials
approximates the optimum moisture content for compaction.

Should footing excavation commence during or following an
extended wet period and where the soil profile comprises
sandy soils or sandy soils overlying clays, the surface sands
will tend to collapse during trench excavations requiring
temporary shoring and the construction of a sump area from
which groundwater can be pumped. Under no circumstances
should softening of foundation soils be allowed to occur.

It is advised that a test pit be excavated to assess ground
conditions prior to commencing trench excavations or
earthworks if prevailing weather conditions are poor.

SITE MANAGEMENT

The short and long term serviceability of the development is
largely dependent upon a responsible approach by the
developer, builder and the owner/occupant towards
drainage, landscaping and vegetation. The following basic
requirements apply to most developments.

*  Surface Drainage
Site preparations should include provision for slopes of

no less than 1 vertical in 20 horizontal away from
structures for a distance of at least 2m where possible.
Spoon drains and catch drains should be constructed
where necessary to direct surface drainage away from
the structure.

*  Landscaping
Landscaping should be planned to ensure excessive

watering and/or water ponding areas do not occur.
Landscaping areas should be considered in the design
of site drainage systems.

*  Vegetation
To reduce (but not eliminate) the possibility of damage
to structural elements, trees should be restricted to a
distance of no closer than 1.5 times the mature height
from the structure.

Uncontrolled when printed

A more extensive discussion on site management is
contained in the CSIRO document "Guides to Home Owners
on Foundation Maintenance and Footing Performance" and
its recommendations should be followed in full.

THE REPORT

This report was compiled in accordance with the relevant
standards, sound geotechnical practices and general market
requirements as appropriate.

Unless instructed otherwise, this investigation and report
does not address the following issues:

Existing and/or proposed mining influence

Slope stability

Specific site drainage requirements and potential effects
Contamination and/or hazardous materials on the site
Specific effects of post investigative works on the site
Existing underground services

* k% ok ok *

The client should understand that whilst our investigation and
report has been conducted within appropriate guidelines and
with suitable diligence to accurately determine the ground
conditions, on occasion, construction
(earthworks/excavations) may indicate ground conditions
differing from those shown in this report. Should this occur,
SGS, should be advised immediately for further advice.

The work undertaken and reported is intended for the sole
use of the client named on this report for the specific purpose
of determining the parameters necessary for the design and
construction of the development outlined. It may not contain
sufficient information for other purposes. It is intended that
this report will provide advice on geotechnical and related
issues only and that SGS will not accept any responsibility
for any structural design which does not fully consider and
correctly apply the findings of this report.

It is important for the client to understand that long term
serviceability of the structure will require all the findings of
this report to be considered and undertaken. No
responsibility will be accepted where these are not put into
effect prior to commencement or in conjunction with
construction as required.

Any bearing capacity parameters provided in the report must
be considered as preliminary only and should be confirmed
by an experienced geotechnical engineer during
construction.

INSPECTIONS

SGS provides inspection services for any geotechnical
issues in relation to this report. We encourage the client,
their designers and contractors, to make use of this service
to verify the findings of the report, particularly if there is any
doubt regarding the ground conditions being encountered
during construction.

REF: PF-AU-INDENG-RM-001 / Rev 1/ 30.5.2017 / Page 3 of 3
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BOREHOLE LOG BOREHOLE NO.: BH 01
SHEET: 1 OF 1
Engineering and Environmental Consultants
Ph 3481 9444
AU.IND.Lawnton@sgs.com
CLIENT: ECONOMIC DEVELOPMENT QLD DATE COMMENCED: 14.5.2016
PROJECT: GEOTECHNICAL INVESTIGATION DATE COMPLETED: 14.5.2016
LOCATION: CARSELDINE VILLAGE, BEAMS RD, CARSELDINE LOGGED BY: J.SIPPEL
JOB NUMBER: SGS/17/E184B CHECKED BY: C KOSIEK
Drill Contractor: SGS AUSTRALIA Bore Size:  100mm Hole Angle: -90° Easting: 502626.00 Surface R.L.:
Drill Model: DTS 05 Drill Fluid: - Bearing: Northing:  6974733.00 Datum: 56J
5l ols 3 | s g
3 EIERE c|E_ | 22| &
o | o _ El3| 2L es| 25| 2% o
§ S é 2 2 8 5 8 (% Material Description EO 8 8 a&) § %’ § i %gn'?;ﬁ?/ g
2 SM | FILL - Silty SAND, fine grained, dark grey, 90mm topsoil M L
3 | / CH | NATURAL - Silty CLAY, high plasticity, pale grey mottled M St
4 | T orange 7]
3 | . / PP=450kPa -
% Uso | REC=210mm
S ¢/ i
| 4 | | / CH | Silty CLAY, high plasticity, pale grey mottled orange M VSt N
| 5 |
| 5 | 1] % |
i 27, /| SC | Clayey SAND, fine to medium grained, yellow, orange M D i
| % _
m . .
ez 3 _
5|2
o — —
4 _
S | _
6

End of BH 01 at 6m
BOREHOLE LOG SGS.17.E184.Gl.BH01.GPJ DATA TEMPLATE_NC.GDT 29.5.18




Engineering and Environmental Consultants

BOREHOLE LOG

BOREHOLE NO.: BH 02
SHEET: 1 OF 1

6

Ph 3481 9444
AU.IND.Lawnton@sgs.com
CLIENT: ECONOMIC DEVELOPMENT QLD DATE COMMENCED: 14.5.2016
PROJECT: GEOTECHNICAL INVESTIGATION DATE COMPLETED: 14.5.2016
LOCATION: CARSELDINE VILLAGE, BEAMS RD, CARSELDINE LOGGED BY: J.SIPPEL
JOB NUMBER: SGS/17/E184B CHECKED BY: C KOSIEK
Drill Contractor: SGS AUSTRALIA Bore Size:  100mm Hole Angle: -90° Easting: 502675.00 Surface R.L.:
Drill Model: DTS 05 Drill Fluid: - Bearing: Northing:  6974818.00 Datum: 56J
_‘é‘ - ~ -~
SEEL 5| g2 £
9| o _ ElB] ¢ |85 2o | 25 2% o
SISl |E s|<| 5|32 25| 82| 2% g ' ]
318|565 8|8 &85 Material Descripti s5|82| 88| 5 o ocores ! kS
S|o|la|x alo| o |Oh ption SO |o0omn | O=2 » Comments =
2 SM | FILL - Silty SAND, fine to medium grained, dark grey, M L
T CH_N\90mm topsoil M St
2 | N FILL - Silty CLAY, high plasticity, red, grey, trace of fine to 7
2] medium sized gravel D
[ 4] | ]
| 3 | i _
| 3 |
| 4 | i _
| 4|
6 1 SC | FILL - Clayey SAND, fine to coarse grained, brown, grey, M MD
8 | ] with fine to medium sized gravel ]
[ 9| i ]
| 8 |
6
K2 . > i
[ 7] i ]
[ 7]
[ 6 | ] i
4 / CH | NATURAL - Silty CLAY, high plasticity, dark grey mottled M VSt
4 | 2 red, orange
Y 7
| 4 | ] / i
| 5 |
| 5 | i _
| 6 |
— PP>600kPa —
/ Uo | REC=150mm
3 | / i
O
= | T 3 | ]
2|8 "/
8 /{/ SC | Clayey SAND, fine to coarse grained, orange, grey, yellow | M MD

End of BH 02 at 6m
BOREHOLE LOG SGS.17.E184.Gl.BH01.GPJ DATA TEMPLATE_NC.GDT 29.5.18




Engineering and Environmental Consultants

BOREHOLE LOG

BOREHOLE NO.: BH 03
SHEET: 1 OF 1

6

Ph 3481 9444
AU.IND.Lawnton@sgs.com
CLIENT: ECONOMIC DEVELOPMENT QLD DATE COMMENCED: 14.5.2016
PROJECT: GEOTECHNICAL INVESTIGATION DATE COMPLETED: 14.5.2016
LOCATION: CARSELDINE VILLAGE, BEAMS RD, CARSELDINE LOGGED BY: J.SIPPEL
JOB NUMBER: SGS/17/E184B CHECKED BY: C KOSIEK
Drill Contractor: SGS AUSTRALIA Bore Size:  100mm Hole Angle: -90° Easting: 502737.00 Surface R.L.:
Drill Model: DTS 05 Drill Fluid: - Bearing: Northing:  6974760.00 Datum: 56J
5l ols 3 | s g
gl |= E|B| 2|<s eS| 85| 2| =
2| E <=|<&| 5|32 33 |82| 2% a i B
g § é E § g g 8 (% Material Description §6 § § 5) § %’ § F %gn'?;ﬁ?/ g
2 SM | FILL - Silty SAND, fine to medium grained, dark grey, M L
= | 7)) 90mm topsoil
% N //f s¢ NATURApL - Clayey SAND, fine to medium grained, grey, M b ]
—— s orange
% — / CH Silltly CLAY, high plasticity, pale grey mottled orange, M et —
ellow
] y -
| 4 | /
| 5 | i _
| 4|
4] / _
1 A Cl | Sandy CLAY, medium plastici ttled fi VSt 7]
% toar?w e{i CL/ g}ani::e d|um plasticity, grey mottled orange, fine
A 17 :
oz 3 / /| SC | Clayey SAND, fine to medium grained, grey mottied M MD |
2|s / orange
Dl a
) i % _

End of BH 03 at 6m
BOREHOLE LOG SGS.17.E184.Gl.BH01.GPJ DATA TEMPLATE_NC.GDT 29.5.18




BOREHOLE LOG BOREHOLE NO.: BH 04
SHEET: 1 OF 1
Engineering and Environmental Consultants
Ph 3481 9444
AU.IND.Lawnton@sgs.com
CLIENT: ECONOMIC DEVELOPMENT QLD DATE COMMENCED: 14.5.2016
PROJECT: GEOTECHNICAL INVESTIGATION DATE COMPLETED: 14.5.2016
LOCATION: CARSELDINE VILLAGE, BEAMS RD, CARSELDINE LOGGED BY: J.SIPPEL
JOB NUMBER: SGS/17/E184B CHECKED BY: C KOSIEK
Drill Contractor: SGS AUSTRALIA Bore Size:  100mm Hole Angle: -90° Easting: 502849.00 Surface R.L.:
Drill Model: DTS 05 Drill Fluid: - Bearing: Northing:  6974798.00 Datum: 56J
5l ols > | s g
glo| |= El3| 2L 28| 28| 22| =
slels|E 5|3 888 gz |25| 25| E i 5
g S é 2 218l 5 8 (% Material Description S S| 8& § %’ § F %gn'?;ﬁ?/ g
1 ]-J-] SM | NATURAL - Silty SAND, fine to medium grained, dark M VL
2 | / CH_\grey, 100mm topsoil M St
> | N Silty CLAY, high plasticity, grey mottled orange n
K i ]
| 4 | /
| 4 | i _
| 5 |
| 4 | i _
| 5 |
| 6 | 1] / |
7] Cl | Sandy CLAY, medium plasticity, grey mottled orange M VSt N
2 | |
7] | SC | Clayey SAND, fine to medium grained, grey mottled M D N
orange
ez 3 _
$|g
o — —
4 _
S | _
6

End of BH 04 at 6m
BOREHOLE LOG SGS.17.E184.Gl.BH01.GPJ DATA TEMPLATE_NC.GDT 29.5.18



BOREHOLE LOG BOREHOLE NO.: BH 05

SHEET: 1 OF 1

Engineering and Environmental Consultants

Ph 3481 9444
AU.IND.Lawnton@sgs.com
CLIENT: ECONOMIC DEVELOPMENT QLD DATE COMMENCED: 14.5.2016
PROJECT: GEOTECHNICAL INVESTIGATION DATE COMPLETED: 14.5.2016
LOCATION: CARSELDINE VILLAGE, BEAMS RD, CARSELDINE LOGGED BY: J.SIPPEL
JOB NUMBER: SGS/17/E184B CHECKED BY: C KOSIEK
Drill Contractor: SGS AUSTRALIA Bore Size:  100mm Hole Angle: -90° Easting: 502880.00 Surface R.L.:
Drill Model: DTS 05 Drill Fluid: - Bearing: Northing:  6974869.00 Datum: 56J
5l s 3 | s g
HE N R o5|25| 55| 3
slels|E 5|g 5|3t 22|25 | 25| ¢ i B
g’ 8 é z &l&|l 5|0 (% Material Description 281 8& §§’ § F%gn'?;%%?/ s
1 ~]-J-] SM | NATURAL - Silty SAND, dark grey, fine to medium M VL
2 | / CH \grained, 100mm topsoil M St
3 | N Silltly CLAY, high plasticity, pale grey mottled orange, ]
| 2 | yellow
2
1 / y
3 . / D PP>600kPa -
% / Uso | REC=200mm
L 1 Y -
| 6 | 1] ; —
i 7/”/] SC | Clayey SAND, fine to medium grained, grey mottled D-M D
%, orange 7
/ SC | Clayey SAND, fine to medium grained, red mottled D D
%, orange and grey |
. % .
ez 3 _
S8
o | |
4 | —
5 | —
6

End of BH 05 at 6m
BOREHOLE LOG SGS.17.E184.Gl.BH01.GPJ DATA TEMPLATE_NC.GDT 29.5.18



BOREHOLE LOG BOREHOLE NO.: BH 06
SHEET: 1 OF 1
Engineering and Environmental Consultants
Ph 3481 9444
AU.IND.Lawnton@sgs.com
CLIENT: ECONOMIC DEVELOPMENT QLD DATE COMMENCED: 15.5.2016
PROJECT: GEOTECHNICAL INVESTIGATION DATE COMPLETED: 15.5.2016
LOCATION: CARSELDINE VILLAGE, BEAMS RD, CARSELDINE LOGGED BY: J.SIPPEL
JOB NUMBER: SGS/17/E184B CHECKED BY: C KOSIEK
Drill Contractor: SGS AUSTRALIA Bore Size:  100mm Hole Angle: -90° Easting: 502848.00 Surface R.L.:
Drill Model: DTS 05 Drill Fluid: - Bearing: Northing:  6974798.00 Datum: 56J
5l ols 3 | s g
HE N R o5125| £5| 3
slels|E 5|g 5|3t 22|25 | 25| ¢ i B
g’ 8 é 2 gl 8l 5 8 (% Material Description EO 818 a&) §§’ § F%gn'?;%%?/ g
2 SM | FILL - Silty SAND, fine to medium grained, dark grey, M L
4 | CH_N\90mm topsoil M VSt
2 | N FILL - Silty CLAY, high plasticity, red, grey, brown ]
4 |
T m .
Z | | SM | NATURAL - Silty SAND, fine grained, grey-brown M MD i
3 .
T CH | Silty CLAY, high plasticity, pale grey mottled yellow, M VSt
4 | T orange n
[ 5| 1] % _
| Y |
A Cl | Sandy CLAY, medium to high plastici ttled M VSt
T % oraamg}:e, fine t’on;galr:r: gcr’ai;\%d Z:rfc;uty’ greyme .
187 _
/ /| SC | Clayey SAND, fine to coarse grained, grey mottied M MD
° ] 5 orange, red 7
el2 3 | % _
8 1 % i
N |

End of BH 06 at 6m
BOREHOLE LOG SGS.17.E184.Gl.BH01.GPJ DATA TEMPLATE_NC.GDT 29.5.18




BOREHOLE LOG BOREHOLE NO.: BH 07
SHEET: 1 OF 1
Engineering and Environmental Consultants
Ph 3481 9444
AU.IND.Lawnton@sgs.com
CLIENT: ECONOMIC DEVELOPMENT QLD DATE COMMENCED: 14.5.2016
PROJECT: GEOTECHNICAL INVESTIGATION DATE COMPLETED: 14.5.2016
LOCATION: CARSELDINE VILLAGE, BEAMS RD, CARSELDINE LOGGED BY: J.SIPPEL
JOB NUMBER: SGS/17/E184B CHECKED BY: C KOSIEK
Drill Contractor: SGS AUSTRALIA Bore Size:  100mm Hole Angle: -90° Easting: 502744.00 Surface R.L.:
Drill Model: DTS 05 Drill Fluid: - Bearing: Northing:  6974894.00 Datum: 56J
5l s 3 | s g
3 EIERE c|E_ | 22| &
o | o _ El3| 2L es| 25| 2% o
slels|E g5 8|4t 28| 25| 2§5| ® i 5
28 § 2 218l 5 8 (% Material Description S S| 8& § %’ § F %gn'?;ﬁ?/ g
3 SM | FILL - Silty SAND, fine to medium grained, dark grey, M MD
4 | CH_N\90mm topsoil M VSt
2 | N FILL - Silty CLAY, high plasticity, grey, red, yellow ]
3 | / CH | NATURAL - Silty CLAY, high plasticity, grey mottled M St
3| T g yellow, orange 7
4 | / CH | Silty CLAY, high plasticity, pale grey mottled yellow, M VSt
4 | T orange 7
[ 4] i i
| 5 | /
| 4 | 1] % _|
y é _
7] Eg; CH | Silty CLAY, high plasticity, pale pale grey mottied yellow, M | VSt N
1 / orange |
0|2 ] / }
47 -
8 %
) é -
5 | é _
87 _
6

End of BH 07 at 6m
BOREHOLE LOG SGS.17.E184.Gl.BH01.GPJ DATA TEMPLATE_NC.GDT 29.5.18




BOREHOLE LOG BOREHOLE NO.: BH 08
SHEET: 1 OF 1
Engineering and Environmental Consultants
Ph 3481 9444
AU.IND.Lawnton@sgs.com
CLIENT: ECONOMIC DEVELOPMENT QLD DATE COMMENCED: 14.5.2016
PROJECT: GEOTECHNICAL INVESTIGATION DATE COMPLETED: 14.5.2016
LOCATION: CARSELDINE VILLAGE BEAMS RD, CARSELDINE LOGGED BY: J.SIPPEL
JOB NUMBER: SGS/17/E184B CHECKED BY: C KOSIEK
Drill Contractor: SGS AUSTRALIA Bore Size:  100mm Hole Angle: -90° Easting: 502650.00 Surface R.L.:
Drill Model: DTS 05 Drill Fluid: - Bearing: Northing:  6974889.00 Datum: 56J
5l o ls > | s g
~| ® 9 ® = 2 ‘g 8 ':
o | o _ El3| 2L 25| 25| 2% o
£151a|E £|5| 5|88 g3 | 25| 25| B i g
g S § 2 218l 5 L_“JJ (% Material Description S S| 8& § %’ § F %gn'?;%%?/ g
2 SM | FILL - Silty SAND, fine to medium grained, dark grey, M L
o | / CH \85mm topsoil M St
3 | N NATURAL - Silty CLAY, high plasticity, grey mottled red, ]
] / orange
3] 7 / 7]
I | / CH | Silty CLAY, high plasticity, dark grey mottled red, orange M VSt PP=380kPa N
% / Uo | REC=150mm
. / -
| 5 | 1] % _|
] é _
- / —
| / CH rsellctiy CLAY, high plasticity, pale grey mottled orange and M VSt i
ez 3 | / _|
58 / PP=280-500kPa
19 1 / Uso REC=300mm -
y é _
- / PP=320kPa —
/ U | REC=370mm
. é )
1 7

End of BH 08 at 6m
BOREHOLE LOG SGS.17.E184.Gl.BH01.GPJ DATA TEMPLATE_NC.GDT 29.5.18



BOREHOLE LOG BOREHOLE NO.: BH 09
SHEET: 1 OF 1
Engineering and Environmental Consultants
Ph 3481 9444
AU.IND.Lawnton@sgs.com
CLIENT: ECONOMIC DEVELOPMENT QLD DATE COMMENCED: 14.5.2016
PROJECT: GEOTECHNICAL INVESTIGATION DATE COMPLETED: 14.5.2016
LOCATION: CARSELDINE VILLAGE, BEAMS RD, CARSELDINE LOGGED BY: J.SIPPEL
JOB NUMBER: SGS/17/E184B CHECKED BY: C KOSIEK
Drill Contractor: SGS AUSTRALIA Bore Size:  100mm Hole Angle: -90° Easting: 5002500.00 Surface R.L.:
Drill Model: DTS 05 Drill Fluid: - Bearing: Northing:  6974973.00 Datum: 56J
Sl els 5 | 5a| &
T | o —_ g 'g ; § Ke) = -5 “§ = g .GgJ B
£lg1s|E =35 8|3t gs| 25| 25| B i 5
g’ S § 2 218l 5 8 (% Material Description S S| 8& § %’ § F %gn'?;ﬁ?/ g
2 ]-J-] SM [ NATURAL - Silty SAND, fine to medium grained, dark L M
3 | 77277 SC\grey, 90mm topsoil MD M
T ] //f Clayey SAND, fine to medium grained, brown, orange, 1
- 7~ gre
| 4 | . ? c Sanydy CLAY, medium pllasticity,l grey-brown mottled et M —
| 5 | orange, red, fine to medium grained sand
S | . / PP>600kPa -
| 6| / Uo | REC=120mm
| 5 | i _
] /
I 77 _
/
i / CH | Silty CLAY, high plasticity, pale grey mottled orange St M B
— / PP=310kPa —
/ Uso | REC=350mm
2] / _
ez 3 | / _|
S ] / i
y / _
/7
| / CH | Silty CLAY, high plasticity, pale grey mottled yellow VSt M N
— % PP=390kPa —
% U | REC=400mm
5| % _
o1 /7

End of BH 09 at 6m
BOREHOLE LOG SGS.17.E184.Gl.BH01.GPJ DATA TEMPLATE_NC.GDT 29.5.18




SOIL CLASSIFICATION

CLASSIFICATION METHOD

The soils are classified based on Australian Standard AS 1726, Geotechnical
Site Investigation Code and in accordance with the Unified Soil Classification
(USC). Typically, the descriptions include classification group, soil name, grain
size, plasticity, structure, colour, moisture, consistency, secondary components
and other relevant information.

CLASSIFICATION GROUP

First and/or Second letter Second Letter

Letter Definition Letter Definition
G Gravel P Poorly graded
S Sand W Well Graded
M Silt H High Plasticity
C Clay | Medium Plasticity
[e) Organic L Low Plasticity
Pt Peat
SOIL TYPES
Major Divisions Size (mm)
Boulders >200
Cobbles 63 — 200
coarse 19-63
(O =]
g 2 Gravel medium 6.7-19
8 g fine 2.36-6.7
coarse 0.6 — 2.36
Sand medium 0.21-0.6
fine 0.075-0.21
. Silt 0.002 - 0.075
o @
c S Clay <0.002
rgs
o N/A — Peat and other
Peat highly organic soils

COMPOSITE SOIL TYPES
Most natural soils are a mixture of basic soil types. The primary soil is described
and modified by secondary constituents as follows:

Fine Grained Soil Coarse Grained Soil

% Coarse - % Fine o
grained Modifier grained Modifier
<15 Omit or use ‘trace’ <5 Omit or use ‘trace’
15-130 Describe as V\’Ilth 5_12 Describe qs, with
sand/gravel clay/silt
=30 Prefix soil as >12 I‘Dr.eﬂx soil a,s
sandy/gravely silty/clayey
COHESIVE SOIL DESCRIPTION
Plasticity
. Liquid Limit (%)
Descriptive Terms
P CLAY SILT
Low plasticity <35 <50
Medium plasticity >35<50 N/A
High plasticity > 50 > 50
Consistency
Undrained
Term Strength Field Guide
Cu(kPa)
Very Soft (VS) <12 _Exudes between the fingers when squeezed
in hand
Soft (S) 12-25 Can be moulded by light finger pressure
Firm (F) 25-50 Can be moulded by strong finger pressure
Stiff (St) 50 — 100 Cannot be moulded by fingers.
Very Stiff (VSt) | 100 -200 | Can be indented by thumb nail.
Hard (H) =200 Can be indented with difficulty by thumb nail.

NON-COHESIVE SOIL DESCRIPTIONS
Particle size distribution
e Well graded — a good representation of all particle sizes.

e Poorly graded — an excess or deficiency of one or more intermediate particle
sizes.

e Gap graded — an absence of one or more intermediate particle sizes.
e Uniform — essentially of one particle size.

Uncontrolled when printed

GEOTECHNICAL EXPLANATORY NOTES
SOIL CLASSIFICATION

Particle Shape

e Equidimensional particles may be described as rounded, sub-rounded,
sub-angular, or angular.

e Two dimensional particles with third dimension small by comparison may be
described as flaky or platy.

e One dimensional particles with the other two dimensions small by
comparison may be described as elongated.

Consistency

DENSITY SPTN DCP
TERM INDEX (%) VALUE (Blows/100mm)
Very Loose (VL) <35 0-4 0-1
Loose (L) 15-35 4-10 1-3
Medium Dense (MD) 35 -65 10-30 4-8
Dense (D) 65 — 85 30 -50 9-15
Very Dense (VD) > 85 > 50 > 15

MOISTURE CONDITION

Dry (D) Cobhesive soils; hard, friable or powdery, well dry of plastic limit.
Granular soils; Cohesionless and free-running.

Moist (M)  Soil feels cool, darkened in colour.
Cohesive soils can be moulded.
Granular soils tend to cohere.

Wet (W) Soil feels cool, darkened in colour.
Cohesive soils usually weakened and free water form on hands
when handling.
Granular soils tend to cohere.

SOIL ORIGIN
Weathered Soils

Residual Soil Soil developed on extremely weathered rock

Transported Soils

Aeolian Deposited by wind.
Alluvium Deposited by streams and rivers.
Colluvium Deposited on slopes (transported downslope by gravity).

Lacustrine Deposited by lakes.
Mari Deposited in ocean basins, beaches and estuarine (tidal
arine -
river)
Fill

Controlled Fill Fill that has been placed under controlled conditions
and certified by a Geotechnical Testing Authority

Uncontrolled Fill  Fill that does not comply with controlled fill requirements

TYPICAL REPRESENTATION AND TERMS
USC  General Description

[ oW Well graded gravels and
Clean Gravels |, i gravel/sand mixtures
(L'ﬁl-e orne - IF ) Poorly graded gravels
ines) ) GP /
GRAVEL f and gravel/sand mixtures
) oM Silty Gravels,
Gravel with gravel/sand/silt mixtures
Fines [ Clayey Gravels,
GC .
gravel/sand/clay mixtures
S
o o o Well graded sands,
Clean Sands [+%s°%| SW graveglly sands
(Little or no AT
Fines) sp Poorl)llI g/rad%d s_ar;ds,
SANDS . gravelly/sand mixtures
T-T1 sm il
Sands with AW s Silty sands
Fi %
ines -;‘// SC Clayey Sands
MH High plasticity inorganic
silts, silt mixtures
Liquid Limit CH High plasticity inorganic
>50% / clays, clay mixtures
AR High plasticity organic
S;';LS Aoy OH clays and silts
CLAYS ML Low plasticity inorganic
silts, silt mixtures
Liquid Limit Low plasticity inorganic
CL f
<35 clays, clay mixtures
— Low plasticity organic
. oL -
- clays and silts
HIGHLY P PT Peat, Humus, Swamp
ORGANIC s Soils with high organics
FILL Fill
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GEOTECHNICAL EXPLANATORY NOTES
SYMBOLS AND ABBREVIATIONS

SYMBOLS AND ABBREVIATIONS

WPI Weighted Plasticity Index

Drilling methods : ;
A LS Linear Shrinkage
ﬁg agllll?)v'\jlgtzthx%Z;r PSD  Particle Size Distribution
0 : . .
WEB Wash Boring Dn n% of particles smaller than specified diameter
NMLC Triple tube rotary core drilling . -
HA Hand Auger k Hydraulic Conductivity

X My Coefficient of Volume Compressibility
PHA Hydraulic powered hand auger Ca Coefficient of Secondary Compression
CPT Cone Penetrometer Testing Ce Compression Index

Cv Coefficient of consolidation

- . OCR Over Consolidation Ratio
Drilling Bits and Attachments

TC Tungsten Carbide bit e Void Ratio
v V bit _ n Porosity
RR Rock Roller (tricone) E Elastic Modulus
BB Blade Bit
CBR California Bearing Ratio
Excavation Attachments ucs Unponflned Compressive Strength
GP General Purpose toothed bucket Is(50)  Point Load Strength Index
Ba Batter Bucket . . . .
T Tiger Teeth MDR  Moisture I_Densny Relationship
RB Hydraulic rock breaker DD Dry Density

ST Single Tine WD Wet Density )
MDD  Maximum Dry Density
OMC  Optimum Moisture Content
SDDR Standard (compactive effort) dry density ratio

Sampling and Testing DOS  Degree of Saturation
SPT Standard Penetrometer Testing APD Apparent Particle Density
N SPT Blow Count
DCP Dynamic Cone Penetrometer Testing
SV Shear Vane Test Ys Characteristic Surface Movement
us0 Undisturbed 50mm tube sample Iss Shrink/Swell Index
D Disturbed Sample Hs Depth of design soil suction change
W Water Sample Ht Maximum drying depth close to a tree
PP Pocket Penetrometer
Rec Length of sample recovered o Total stress
R Refusal a' Effective stress
RQD Rock Quality Designation u Pore Water Pressure
PL Point Load Test
A Point Load Test (axial)
D Point Load Test (diametral) Foundation Design
L Point Load Test (irregular Lump) Qu Ultimate soil bearing capacity (shallow foundations)
BH Borehole
TP Test Pit
Ja Allowable soil bearing capacity (shallow foundations)
. fs Ultimate shaft friction (piled foundations)
\I/)Vater/MmsturDe fo Ultimate base bearing pressure (piled foundations)
ry . : .
M Moist Rdg Ult!mate geotechn!cal strength (Cor_npressmn)
W Wet Rug Ultimate g_eotechnlcal strength_ (Uplift)
> First noted depth of water ground water inflow 9 Geotechnical Strength Reduction Factor
v fe Design characteristic strength of concrete
X Steady Water Level
Standards and Specifications
Soil Properties AS Australian Standards
Cu Undrained Shear Strength MRD Department Of Transport and Main Roads
MRS Main Roads Specification
MRTS Main Roads Technical Specification
c Effective Shear Stress ISO International Organization for
ou Angle of friction — Undrained Standardization
@ Angle of friction — Drained
Y Unit Weight Miscellaneous
Gs Specific Gravity
CTB Cement treated base
MC Moisture Content RSS Reinforced soil structure
LL Liquid Limit CFA Continuous flight auger
PL Plastic Limit CH Chainage
Pl Plasticity Index
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AU.IND.Admin@sgs.com
ABN: 44 000 964 278
ph: +61(0)7 3481 9444
fx: +61 (0)8 9378 0199

Client:

Project:

Location:

SGS Job Number:
Lab:

Sample Description:

Date Sampled:

Moisture Content Method:
Sampling Method:
Compactive Effort Used:
Test Type:

Retained on 19.0mm (%):
Retained Material Excluded:

TARGET RESULTS

Moisture Content (%):

Dry Density (t/m3):
PLACEMENT RESULTS
Moisture Content (%):

Dry Density (m3):

AFTER SOAKING RESULTS

Moisture Content (%):

Dry Density (t/m3):

TEST CERTIFICATE

This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.com/en/terms-and-conditions. Attention is drawn to the limitation of

Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions,
if any. The Company's sole responsibility is to its Client only. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and

liabilty, indemnification and jurisdiction issues defined therein.

offenders may be prosecuted to the fullest extent of the law.

SGS Australia Pty Ltd (Engineering & Environmental 5105.426)
SGS/17/184B

Beams Road, Carseldine
18-55-376

Lawnton Laboratory

Client Job No:
Order No:
Tested Date:
Sample No:
Sample ID:

CALIFORNIA BEARING RATIO

(CH) CLAY - Brown
16/05/2018
AS1289.2.1.1

AS1289.6.1.1 (Soaked)

AS1289.1.2.1 cl 6.5.3 in-situ power auger
AS1289.5.1.1 Standard Compaction

SOAKED
0
Yes

RESULT

19.2
1.69

19.7
1.68

1.64

AFTER PENETRATION RESULTS

Moisture Content of Top (%):
SOAKING DETAILS
Soaking Period (days):
Surcharge Applied (kg):
Swell (%):

CBR RESULTS

Correction Applied (mm):

CBR bearing ratio @ 2.5mm (%):
CBR bearing ratio @ 5.0mm (%):

CBR VALUE (%):

Authorised
Signatory:

22.9

4.5
2.0

0.0
3.0
25
3.0

(Dave Gregson)

RATIO (%)

100.0
100.0

102.5
99.0

116.5

97.0

119.5

@ 2.5mm Penetration

SGS Australia Pty Ltd
Lawnton Laboratory

Unit 1/18 Leanne Crescent
Lawnton QLD 4501
AUSTRALIA

24/05/2018
18-LT-1403
BH09 (300 - 1000)

Date: 28/05/2018

1y,
S\ /7,
S %,

Accreditation No.: 2418

Accredited for compliance with ISO/IEC 17025 - Testing

Client Address: 1/18 Leanne Crescent Lawnton Qld 4501

Site No.: 4984
Cert No.: 18-LT-1403-S500_auto
Form No.RP-AU-INDCMT-TE-S500_AUTO V5.0
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AU.IND.Admin@sgs.com
ABN: 44 000 964 278
ph: +61(0)7 3481 9444
fx: +61 (0)8 9378 0199

Client:
Project:
Location:

SGS Job Number:

Lab:

Sample Data
Sample Type:
Depth (m):

Borehole Number:

Sample Description:

SWELL TEST

TEST CERTIFICATE

This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.com/en/terms-and-conditions. Attention is drawn to the limitation of

Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions,

liabilty, indemnification and jurisdiction issues defined therein.

if any. The Company's sole responsibility is to its Client only. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and

SGS Australia Pty Ltd (Engineering & Environmental 5105.426)

SGS/17/184B

Beams Road, Carseldine
18-55-376

Lawnton Laboratory

offenders may be prosecuted to the fullest extent of the law.

Shrink-Swell Index

AS 1289.7.1.1 Undisturbed

Client Job No:
Order No:
Tested Date:
Sample No:
Sample ID:

us0
0.3
1

SGS Australia Pty Ltd
Lawnton Laboratory

Unit 1/18 Leanne Crescent
Lawnton QLD 4501
AUSTRALIA

17/05/2018
18-LT-1404
BHO1 0.3

(Cl) Sandy CLAY, Brown mottled Grey

Initial Moisture Content (%): 16.6
Final Moisture Content (%): 19.0
Total Swell (%): 0.99
SHRINKAGE TEST
Moisture Content (%): 19.0
Shrinkage (%): 1.8
SHRINK - SWELL
INDEX (Iss): 1.3
Estimated Inert Inclusions (%): 1
Extent of Crumbling: Nil
Extent of Cracking: Nil
Note: Sampled by SGS Australia Pty Ltd according to AS1289.1.3.1 (3.1.3.2)
Authorised
Signatory: (Stephen Bird) Date: 28/05/2018

Client Address: 1/18 Leanne Crescent Lawnton Qld 4501

Site No.: 4984
Cert No.: 18-LT-1404-Z300

Form No.RP-AU-INDCMT-TE-Z300 V10.0
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AU.IND.Admin@sgs.com
ABN: 44 000 964 278
ph: +61(0)7 3481 9444
fx: +61 (0)8 9378 0199

TEST CERTIFICATE

This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.com/en/terms-and-conditions. Attention is drawn to the limitation of

Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions,
if any. The Company's sole responsibility is to its Client only. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and

liabilty, indemnification and jurisdiction issues defined therein.

offenders may be prosecuted to the fullest extent of the law.

Client: SGS Australia Pty Ltd (Engineering & Environmental 5105.426) Client Job No:
Project: SGS/17/184B Order No:
Location: Beams Road, Carseldine Tested Date:
SGS Job Number: 18-55-376 Sample No:
Lab: Lawnton Laboratory Sample ID:

Sample Data
Sample Type:
Depth (m):
Borehole Number:

Sample Description:

SWELL TEST

Initial Moisture Content (%):
Final Moisture Content (%):
Total Swell (%):

SHRINKAGE TEST
Moisture Content (%):
Shrinkage (%):

SHRINK - SWELL
INDEX (Iss):

Estimated Inert Inclusions (%):

Extent of Crumbling:
Extent of Cracking:

Authorised
Signatory:

Shrink-Swell Index

AS 1289.7.1.1 Undisturbed

us0
0.5
5

17/05/2018
18-LT-1405
BHO05 0.5

SGS Australia Pty Ltd
Lawnton Laboratory

Unit 1/18 Leanne Crescent
Lawnton QLD 4501
AUSTRALIA

(Cl) Sandy CLAY, Brown mottled Grey, Yellow, Red

18.3
20.2
0.17

18.6
15

0.9

1
Nil

Low

Note: Sampled by SGS Australia Pty Ltd according to AS1289.1.3.1 (3.1.3.2)

(Stephen Bird)

Date: 28/05/2018

Client Address: 1/18 Leanne Crescent Lawnton Qld 4501

Site No.: 4984
Cert No.: 18-LT-1405-Z300

Form No.RP-AU-INDCMT-TE-Z300 V10.0
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AU.IND.Admin@sgs.com
ABN: 44 000 964 278
ph: +61(0)7 3481 9444
fx: +61 (0)8 9378 0199

TEST CERTIFICATE

This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.com/en/terms-and-conditions. Attention is drawn to the limitation of

liabilty, indemnification and jurisdiction issues defined therein.

Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions,
if any. The Company's sole responsibility is to its Client only. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and

Client:

Project: SGS/17/184B

Location: Beams Road, Carseldine
SGS Job Number: 18-55-376

Lab: Lawnton Laboratory

Sample Data
Sample Type:
Depth (m):
Borehole Number:

Sample Description:

SWELL TEST

Initial Moisture Content (%):
Final Moisture Content (%):
Total Swell (%):

SHRINKAGE TEST
Moisture Content (%):
Shrinkage (%):

SHRINK - SWELL
INDEX (Iss):

Estimated Inert Inclusions (%):

Extent of Crumbling:
Extent of Cracking:

Authorised
Signatory:

offenders may be prosecuted to the fullest extent of the law.

SGS Australia Pty Ltd (Engineering & Environmental 5105.426)

Shrink-Swell Index

AS 1289.7.1.1 Undisturbed

Client Job No:
Order No:
Tested Date:
Sample No:
Sample ID:

us0
0.5
8

SGS Australia Pty Ltd
Lawnton Laboratory

Unit 1/18 Leanne Crescent
Lawnton QLD 4501
AUSTRALIA

17/05/2018
18-LT-1406
BHO08 0.5

(CH) CLAY, Brown mottled red, yellow

28.2
31.2
0.78

28.5
6.5

3.8

5
Nil

Low

Note: Sampled by SGS Australia Pty Ltd according to AS1289.1.3.1 (3.1.3.2)

(Stephen Bird)

Date: 28/05/2018

Client Address: 1/18 Leanne Crescent Lawnton Qld 4501

Site No.: 4984
Cert No.: 18-LT-1406-Z300

Form No.RP-AU-INDCMT-TE-Z300 V10.0
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AU.IND.Admin@sgs.com
ABN: 44 000 964 278
ph: +61(0)7 3481 9444
fx: +61 (0)8 9378 0199

Client:

Project:

Location:

SGS Job Number:
Lab:

Sample Description:

Date Sampled:

Moisture Content Method:
Sampling Method:
Compactive Effort Used:
Test Type:

Retained on 19.0mm (%):
Retained Material Excluded:

TARGET RESULTS

Moisture Content (%):

Dry Density (t/m3):
PLACEMENT RESULTS
Moisture Content (%):

Dry Density (m3):

AFTER SOAKING RESULTS

Moisture Content (%):

Dry Density (t/m3):

TEST CERTIFICATE

This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.com/en/terms-and-conditions. Attention is drawn to the limitation of

Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions,
if any. The Company's sole responsibility is to its Client only. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and

liabilty, indemnification and jurisdiction issues defined therein.

offenders may be prosecuted to the fullest extent of the law.

SGS Australia Pty Ltd (Engineering & Environmental 5105.426)
SGS/17/184B

Beams Road, Carseldine
18-55-376

Lawnton Laboratory

Client Job No:
Order No:
Tested Date:
Sample No:
Sample ID:

CALIFORNIA BEARING RATIO

(CI-CH) Sandy CLAY - Brown
14/05/2018
AS1289.2.1.1

AS1289.6.1.1 (Soaked)

AS1289.1.2.1 cl 6.5.3 in-situ power auger
AS1289.5.1.1 Standard Compaction

SOAKED
0
Yes

RESULT

17.6
1.75

17.3
1.76

18.9
1.74

AFTER PENETRATION RESULTS

Moisture Content of Top (%):
SOAKING DETAILS
Soaking Period (days):
Surcharge Applied (kg):
Swell (%):

CBR RESULTS

Correction Applied (mm):

CBR bearing ratio @ 2.5mm (%):
CBR bearing ratio @ 5.0mm (%):

CBR VALUE (%):

Authorised
Signatory:

19.7

4.5

1.0

0.0

(Dave Gregson)

RATIO (%)

100.0
100.0

98.0
100.0

107.5

99.5

112.0

@ 2.5mm Penetration

SGS Australia Pty Ltd
Lawnton Laboratory

Unit 1/18 Leanne Crescent
Lawnton QLD 4501
AUSTRALIA

24/05/2018
18-LT-1401
BHO1 (200 - 1000)

Date: 28/05/2018

1y,
S\ /7,
S %,

Accreditation No.: 2418

Accredited for compliance with ISO/IEC 17025 - Testing

Client Address: 1/18 Leanne Crescent Lawnton Qld 4501

Site No.: 4984
Cert No.: 18-LT-1401-S500_auto
Form No.RP-AU-INDCMT-TE-S500_AUTO V5.0
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AU.IND.Admin@sgs.com
ABN: 44 000 964 278
ph: +61(0)7 3481 9444
fx: +61 (0)8 9378 0199

Client:

Project:

Location:

SGS Job Number:
Lab:

Sample Description:

Date Sampled:

Moisture Content Method:
Sampling Method:
Compactive Effort Used:
Test Type:

Retained on 19.0mm (%):
Retained Material Excluded:

TARGET RESULTS

Moisture Content (%):

Dry Density (t/m3):
PLACEMENT RESULTS
Moisture Content (%):

Dry Density (m3):

AFTER SOAKING RESULTS

Moisture Content (%):

Dry Density (t/m3):

TEST CERTIFICATE

This document is issued by the Company under its General Conditions of Service accessible at http://www.sgs.com/en/terms-and-conditions. Attention is drawn to the limitation of

Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client's instructions,
if any. The Company's sole responsibility is to its Client only. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and

liabilty, indemnification and jurisdiction issues defined therein.

offenders may be prosecuted to the fullest extent of the law.

SGS Australia Pty Ltd (Engineering & Environmental 5105.426)
SGS/17/184B

Beams Road, Carseldine
18-55-376

Lawnton Laboratory

Client Job No:
Order No:
Tested Date:
Sample No:
Sample ID:

CALIFORNIA BEARING RATIO

(Cl) Sandy CLAY - Brown
16/05/2018
AS1289.2.1.1

AS1289.6.1.1 (Soaked)

AS1289.1.2.1 cl 6.5.3 in-situ power auger
AS1289.5.1.1 Standard Compaction

SOAKED
0
Yes

RESULT

15.8
1.80

15.8
1.79

1.78

AFTER PENETRATION RESULTS

Moisture Content of Top (%):
SOAKING DETAILS
Soaking Period (days):
Surcharge Applied (kg):
Swell (%):

CBR RESULTS

Correction Applied (mm):

CBR bearing ratio @ 2.5mm (%):
CBR bearing ratio @ 5.0mm (%):

CBR VALUE (%):

Authorised
Signatory:

18.5

4.5

1.0

0.2

(Dave Gregson)

RATIO (%)

100.0
100.0

100.0
99.5

114.5

99.0

1175

@5.0mm Penetration

SGS Australia Pty Ltd
Lawnton Laboratory

Unit 1/18 Leanne Crescent
Lawnton QLD 4501
AUSTRALIA

24/05/2018
18-LT-1402
BHO5 (200 - 800)

Date: 28/05/2018

1y,
S\ /7,
S %,

Accreditation No.: 2418

Accredited for compliance with ISO/IEC 17025 - Testing

Client Address: 1/18 Leanne Crescent Lawnton Qld 4501

Site No.: 4984
Cert No.: 18-LT-1402-S500_auto
Form No.RP-AU-INDCMT-TE-S500_AUTO V5.0

Page 1 of 1



CARSELDINE URBAN VILLAGE, BEAMS ROAD, CARSELDINE — PHASE 2
Prepared for Economic Development Queensland

APPENDIX E: SITE PHOTOGRAPHS

Project No. SGS/17/E184B 29 May 2018
Revision 0 Page E



CARSELDINE URBAN VILLAGE, BEAMS ROAD, CARSELDINE — PHASE 2
Prepared for Economic Development Queensland

Photos taken facing west over playing fields with uncontrolled fill batter in background

Photos taken facing north-east overlooking existing stormwater basin and Beams Road entrance

Photos facing north-east overlooking lower playing field and basketball courts
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LEVEL 1 EARTHWORKS CONTROL
STANDARD EARTHWORKS INSTRUCTIONS

PROJECT: LEVEL 1 EARTHWORKS CONTROL

These instructions apply to this project unless otherwise addressed in the job specifications or subsequently by the
superintendent.

(A)
(1)
(2)
3)
(4)
()

(B)
(6)

(7)
(8)

(9)

(10)

(11)

(12)
(13)

(14)

(15)

(16)

PRIOR TO FILLING

Topsoil and organic matter must be stripped to the nominated depth from the proposed cut and fill areas.

The superintendent or GTA should be notified if the required stripping exceeds the nominated depth.
Any existing (uncontrolled) fill must be either removed or investigated, approved and documented.
The stripped natural surface (fill foundation) must be inspected, proof rolled and approved.

Any unsound areas are subject to supplementary site instructions (in general, the fill foundation is subject to
the same compaction requirements as the fill). The practice of "bridging" over soft, unstable and wet fill
foundation is generally not acceptable.

FILLING
If necessary, the fill material must be moisture conditioned as required.

a) Too wet - dry fill to within a moisture range that the specified density can be achieved and the fill area
is not deflecting (surface heaving) under construction traffic to the detriment of the fill in general.

b) Too dry - moisten the fill to within a moisture range that the specified density can be achieved.
C) The fill should be mixed to ensure reasonably uniform distribution of the moisture.
Remove excessive vegetation (sticks, stumps, etc.) as required.

Place fill in layers generally not exceeding 200mm thick and compact to specification (larger or more efficient
compaction equipment may enable the placement of thicker fill layers).

The fill must be tested at the rate of:

a) Minimum of one (1) test every 2nd layer (each 400mm lift)
b) Minimum of one (1) test/500m3 of fill - large scale project
c) Minimum of one (1) test/200m3 of fill - small scale project

or as directed by the GTA or superintendent

Areas represented by a failed test must be reworked and retested and a positive result obtained prior to
placing additional fill.

Where fill abuts against sloping ground, benches should be cut in the ground generally to a depth of 200mm to
300mm.

Fill should be placed in near horizontal layers of uniform thickness deposited systematically across the fill area.

If topsoil is stockpiled adjacent to the fill area, care should be taken to ensure that structural fill does not
encroach into the stockpile area.

The maximum particle size of rocks within the layer after compaction should not exceed two-thirds of the
compacted layer thickness.

Equipment and haul roads should be selected to avoid the overloading (and development of surface heaving)
of the fill areas.

If the filling programme is interrupted (eg. by rainfall periods), the interrupted surface must be inspected and
assessed prior to placing additional fill (i.e. in accordance with “(A)”.

Uncontrolled when printed REF: PF-AU-INDENG-RM-005 / Rev 1/ 30.5.2017



LEVEL 1 EARTHWORKS CONTROL
STANDARD NOTES AND PERFORMANCE ISSUES

PROJECT: LEVEL 1 EARTHWORKS CONTROL
These notes apply to this project unless otherwise instructed by the project superintendent.

(A) TEST PROCEDURES

Test procedures to be used on the site will be selected from the following:

. AS12895.1.1 Dry Density/Moisture Content Relationship (Standard Compaction)

U AS12895.2.1 Dry Density/Moisture Content Relationship (Modified Compaction)

. AS12895.3.1 Determination of the Field Density of a Soil (Sand Replacement)

U AS12895.4.1 Dry Density Ratio, Moisture Variation and Moisture Ratio

U AS12895.5.1 Determination of the Minimum and Maximum Dry Density of a Cohesionless Material
. AS12895.6.1 Density Index for a Cohesionless Material

. AS12895.7.1 Hilf Density Ratio and Moisture Variation

. AS12895.8.1 Determination of the Field Density of a Soil (Nuclear Gauge)

(B) CONTRACTORS RESPONSIBILITIES

Construction/Compaction Equipment

Careful consideration should be given to the selection of compaction equipment and the proportion of compaction equipment to
incoming fill quantities. The plant should be capable of compacting all of the fill area including its edges, batters, irregular surfaces
and junctions with the natural ground.

Construction Equipment Operators
It is the responsibility of the contractor to ensure that operators are adequately trained in the basic standard practices and
requirements of earthwork construction (eg. rolling patterns, benching, appropriate layer thicknesses, etc.).

Notification of Filling

The Geotechnical Testing Authority relies on the Contractor, Constructor or Superintendent to advise when the filling operation will
commence, or re-commence following delay periods. Level 1 certification cannot be given for fill placed without the knowledge of
the Geotechnical Testing Authority.

Specification Compliance
Regardless of the role of the Geotechnical Testing Authority, the contractor is responsible for complying with all aspects of the
specification including the quality, placement methods and compaction of the fill.

(€ UNSUITABLE MATERIALS

In relation to structural filling, unsuitable materials may be termed either “unsuitable” or “temporary unsuitable”.

1) Unsuitable

Unless otherwise approved by the superintendent, the following materials are not suitable for forming any part of structural filling.
At the direction of the superintendent, unsuitable materials should either be removed to spoil or used in non-structural areas (eg.
park areas, footpaths, etc.).

. organic soils - topsoils, severely root affected soils and peat
. materials which may be contaminated with toxic substances through past site usages
° filling which contains wood, metal, plastic, boulders and other deleterious materials
. any other materials which have deleterious engineering properties
2) Temporary Unsuitable

“Temporary unsuitable” refers to materials which are deemed unsuitable for use as structural fill in the present condition but may
be rectified for subsequent use by some form of treatment.

Typical examples of temporary unsuitable materials and appropriate treatments are shown below:

Temporary Unsuitable Material Possible Remedial Treatment
Material too wet Spread and Dry
Excessive oversize Screen/remove oversize
Excessive organics (sticks/stumps) Remove sticks/stumps
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LEVEL 1 EARTHWORKS CONTROL
STANDARD NOTES AND PERFORMANCE ISSUES

(D) REACTIVE CLAYS

Soil reactivity is a term which refers to the volume change (shrinking and swelling) of clay soils undergoing moisture change.
Reactive clay soils swell when wetted up and shrink when dried out. This characteristic is measured in the laboratory and used
extensively for residential site classification and footing design. The following issues should be considered.

1) The site classification of a lot is not only affected by filling of the lot but also by the reactivity characteristics of the soils
used to fill the lot.

2) Clay soils placed in a new environment (fill) will, over a period, adjust to equilibrium conditions (moisture and density).
Clay soils which are over dried and over compacted (beyond equilibrium conditions) may result in a fill area with a high
swell potential.

A Modified Compaction specification will often necessitate the drying of clay soils well beyond the equilibrium conditions
to meet the specification requirements. In temperate climates, the Standard Compaction Optimum Moisture Content is
more likely to approximate the equilibrium moisture content (AS 3798 - 2007 Clause 5.3).

(B) SANDY SOILS (SILTY SANDS AND CLAYEY SANDS)

Sandy soils are generally prone to loss of strength and stability (heaving under load) as the moisture content approaches the
standard optimum moisture content. The condition generally worsens as the moisture content increases above the optimum
moisture content. This condition can develop and be evident on fill areas that may otherwise comply with the density require ment.
As a general rule, the moisture content should be maintained approximately 1% to 3% dry of the optimum moisture content
(standard compaction).

(F) TOPSOILING

Spreading of topsoil in excessive quantities over controlled fill may reduce the likelihood of a site being re-classified from a ‘P’ site.
As a general rule, topsoil depth should be restricted to about 200mm in proposed building areas.

(S)] COMPACTION STANDARDS

Unless otherwise notified, the compaction standard specified by the local authority will be adopted as the density
acceptance/rejection criteria.

(H) CONTROLLED FILL ACCEPTANCE/REJECTION CRITERIA

Any combination of the following issues may influence an acceptance/rejection instruction on a section of fill presented for testing.

. density testing
. load testing - deflection/surface heaving
. quality of fill - organics/deleterious materials
. consistency of compaction
() EXCLUSIONS
Unless specifically requested Level 1 compaction control does not address the following issues:
. slope stability
. reactive soils
. soft natural soils and/or pre-existing (uncontrolled) fill on the site outside of the nominated controlled fill area
. soils which may be contaminated with toxic substances
. backfil_l to service trenches, subsequent to the controlled fill commission or when not included in the controlled fill
commission
. site drainage
. topsoil placed subsequent to completion of controlled filling
. where the filling exceeds 5m, advice from a geotechnical professional should be sought
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PAVEMENTS
CBR STANDARD NOTES AND PERFORMANCE WARNINGS

SAMPLING
At the time of sampling, earthworks had not been carried out and the proposed subgrade had not been exposed.

As the subgrade was not exposed, and could not be viewed at the time of sampling, some of the samples may not be
representative of predominant or worst case soil types.

Soil type boundaries (representing the soaked CBR samples) should be established when bulk earthworks is completed and the
proposed subgrade is exposed.

Sampling frequency/location was in accordance with the instruction received from our client.

Unless otherwise instructed, samples are generally recovered from the zone of extreme pavement thickness, i.e. 00 - 500mm
below design subgrade level.

TESTING
Testing was carried out in accordance with A.S. 1289 "Methods of Testing Soils for Engineering Purposes”, A.S. 1289 6.1.1.
The test specimen was nominally placed at the Optimum Moisture Content and to the expected required density of the subgrade.

In accordance with the test procedure, the test specimen was soaked for a period of four (4) days with a surcharge mass of 4.5kq.
This surcharge mass is approximately equivalent to the pressure applied by a 2.0 T/m? insitu density pavement thickness of
150mm (Refer to A.S. 1289 6.1.1, Figure 7 for full minimum pavement thickness requirements).

The minimum pavement thickness should be at least equivalent to the pavement thickness represented by the surcharge mass,
refer to AS1289.6.1.1, Figure 7 for full minimum pavement thickness requirements

Test method A.S. 1289 6.1.1 allows for any +19.0mm material to be replaced in the test portion by —19.0mm + 4.75mm material.
Unless otherwise instructed by our client, +19.0mm material will be excluded from the test portion.

PERFORMANCE WARNINGS
Sandy Soils (Sands, Silty Sands and Clayey Sands)

Sandy soils are generally prone to loss of strength, reduced insitu C.B.R. and stability (heaving under load) as the moisture
content approaches the standard compaction optimum moisture content. The condition generally worsens proportionally with
increasing moisture content (above the optimum moisture content).

The C.B.R. value obtained on the laboratory test specimen is only representative of the material at the nominated density and
moisture content.

Serviceable drainage, both surface and sub-surface (side drains) and uniform conforming density is critical to the sound
performance of sandy subgrades. Provided that this is achieved, the subgrade insitu C.B.R. value should approximate the
laboratory C.B.R. value for the representative soil types.

Seepage zones are common in sandy soils, particularly following rainfall periods. Wet sandy soils and seepage within the depth
zone affected by loading (eg. by construction traffic) can be highly detrimental to the trafficability, workability and performance on
subgrades and road pavements.

The permeability of compacted Silty and Clayey Sand subgrades is generally low, ensuring good serviceability provided that the
sub-surface drainage is adequate.

Clayey Soils (Clays, Sandy Clays and Silty Clays)

Clay soils generally have very low permeability and as a result, construction and performance problems associated with wet
weather are usually confined to the exposed surface of the subgrade. However, workability problems can occur in poorly drained
areas or after prolonged wet periods.

The C.B.R. value obtained on the laboratory test specimen is generally representative of the material in "the worst case", after four
(4) days of continuous soaking. Most clay soils are reactive, to varying extents and swell when exposed to water. As a general
rule, increasing swell is proportional to the decreasing C.B.R. value on most clay soils. Dry "baked out" clay subgrades can
produce insitu C.B.R. values far in excess of the laboratory Soaked C.B.R. value.

Excessive drying and compaction of clay subgrades can be detrimental to the long term performance to some pavements. Upon
wetting up to the "equilibrium moisture" some clay subgrades can swell resulting in deformation and weakening to the pavement.

CONSTRUCTION

Care should be taken when backfilling services (sewer/stormwater etc.) in the pavement area to ensure that materials in the top
500mm of backfill is not of lesser C.B.R. than the C.B.R. representing that section of pavement.

Should additional earthworks of any kind be carried out after the soil boundaries have been established, the boundaries may
become invalid and should be re-confirmed.

Uncontrolled when printed REF: PF-AU-INDENG-QLD-RM-002 / Rev 1/ 30.5.2017



APPENDIX G FILLING AND EXCAVATION CODE

Carseldine Village Stage 3

Engineering Services Report
Version 1 Page 17 of 18



FILLING & EXCAVATION

CODE

PERFORMANCE CRITERIA AND ACCEPTABLE SOLUTIONS

PERFORMANCE CRITERIA ACCEPTABLE SOLUTIONS SOLUTIONS? COMMENTS COUNCIL USE ONLY
PO1 A01 So1
Development for filling or excavation Development ensures that the total height of any cut and 9 No retaining walls are proposed.
minimises visual impacts from retaining walls | fill, whether or not retained, does not exceed:
and earthworks. a. 2.5minazone in the Industry zones category;
b. 1min all other zones, or if adjoining a sensitive
zone.

P02 A02.1 S02.1
Development of a retaining wall proposed as Development of a retaining structure, including footings, 9 All retaining walls, if provided, will be entirely
result of filling or excavation: surface drainage and subsoil drainage: contained within the site.
a. Is designed and constructed to be fit for a. is wholly contained within the site;

purpose; b. if the total height to be retained is greater than 1m,
b. Does not impact adversely on significant then:

vegetation; i.  the retaining wall at the property boundary
c. Is capable of easy maintenance is no greater than 1m above the ground

level;
Editor’s note—A retaining wall also needs to ii.  all further terracing from the 1m high
comply with the Building Regulation and boundary retaining wall is 1 vertical unit:1
embankment gradients will need to comply horizontal unit;
with the Building Regulation. Note— iii. the distance between each successive
Guidance on the protection of native retaining wall (back of lower wall to face of
vegetation is included in the Biodiversity higher wall) is no less than 1m horizontally
areas planning scheme policy. to incorporate planting areas
A02.2 S02.2
Development of a retaining wall over 1m in height NA The retaining walls, if provided over 1m will

protects significant vegetation on the site and on
adjoining land and is designed and constructed in
accordance with the structures standards in the
Infrastructure design planning scheme policy and certified
by a Registered Professional Engineer Queensland.

ensure that protection to significant vegetation in
accordance with the structures standards in the
Infrastructure design planning scheme policies.

9 = Acceptable Solution
A/S = Alternative Solution
N/A= Not Applicable to this Proposal

Solution:
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PERFORMANCE CRITERIA

ACCEPTABLE SOLUTIONS
A02.3

SOLUTIONS!

COMMENTS
S02.3

COUNCIL USE ONLY

surface drainage to prevent water seepage,
concentration of run-off or ponding of
stormwater on adjacent land.

directed to a lawful point of discharge of a surface water
diversion drain, including to the top or toe of a retaining
wall in accordance with the stormwater drainage section
of the Infrastructure design planning scheme policy.

Development provides a retaining wall finish that presents | 9 The retaining wall, if provided, finish will be
to adjoining land that is maintenance free if the setback is presented to the adjoining land free of
less than 750mm from the boundary. maintenance.
A02.4 S02.4
Development for filling only uses clean fill that does not 9 Clean fill will be used for any on site filling.
include any construction rubble or debris.
P03 A03 S03
Development ensures that a rock anchor is Development ensures that a rock anchor: 9 No rock anchors are proposed.
designed and constructed to be fit for a. is constructed in accordance with the standards in
purpose the Infrastructure design planning scheme policy;
b.  where it extends beyond the property boundary, is
supported by a letter of consent from the
adjoining land and building owner
P04 A04 S04
Development protects all services and public | Development protects services and public utilities and 9 The alteration or relocation of services and public
utilities. ensures that any alteration or relocation of services or utilities will be in accordance with the service
public utilities meets the standard design specifications of authority requirements.
the responsible service authorities.
P05 A05 S05
Development provides surface and sub- Development ensures all flows and subsoil drainage are 9 All drainage will be directed to the lawful point of

discharge in accordance with the stormwater
drainage section of the Infrastructure design
planning scheme policy. Refer to Stormwater
Management Plan prepared by Design Flow for
the stormwater strategy

Solution: 9 = Acceptable Solution

A/S = Alternative Solution

N/A= Not Applicable to this Proposal
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PERFORMANCE CRITERIA ‘ ACCEPTABLE SOLUTIONS SOLUTIONS? COMMENTS COUNCIL USE ONLY
P06 A06 S06
Development ensures that the design and No acceptable outcome is prescribed. NA No open drainage is proposed as part of the
construction of all open drainage works is development.
undertaken in accordance with natural
channel design principles, being the
development of a stormwater conveyance
system for major flows, by using a vegetated
open channel or drain that approximates the
features and functions of a natural waterway
to enhance or improve riparian values of those
stormwater conveyance systems.
Editor’s note—Guidance on natural channel
design principles can be found in the Council’s
publicationNatural channel design guidelines.
P07 A07.1 S07.1
Development for filling or excavation: Development for filling or excavation provides water 9 Proposed filling or excavation complies with the
a. does not degrade water quality or quality treatment that complies with the Stormwater Stormwater Management Code and the
adversely affect environmental values in drainage section of the Infrastructure design planning Infrastructure Design Planning Scheme Policy.
receiving waters; scheme policy.
b.  ensures site sediment and erosion A07.2 S07.2
control standards are best practice. Development provides erosion and sediment control 9 Proposed filling or excavation complies with the

standards that are in accordance with the stormwater
drainage section of the Infrastructure design planning
scheme policy.

Sediment Control Standards within Council’s
Infrastructure Design Planning Scheme Policy.
Refer to Stormwater Management plan prepared
by Design Flow for the stormwater strategy

9 = Acceptable Solution
A/S = Alternative Solution
N/A= Not Applicable to this Proposal

Solution:

Page 3 of 15




PERFORMANCE CRITERIA

P08

Development for filling or excavation is
conducted such that adverse impacts at a
sensitive use due to noise and dust are
prevented or minimised.

Note—A noise and dust impact management
plan prepared in accordance with the

‘ ACCEPTABLE SOLUTIONS

A08.1

Development ensures that no dust emissions extend
beyond the boundary of the site, including dust from
construction vehicles entering and leaving the site.

COMMENTS

S08.1

Construction and demolition works will occur
during work times in accordance with the
relevant planning scheme policies and
guidelines. A Construction Management Plan
will be provided by the contractor prior to
commencement of site works.

Management plans planning scheme policy
can assist in demonstrating achievement of this
performance outcome.

A08.2

Development for filling or excavation activity only
occurs between the hours of 6:30am and 6:30pm
Monday to Saturday, excluding public holidays.

S08.2

Filling or excavation activities will be
undertaken between the hours of 6:30am and
6:30pm Monday to Saturday, excluding public
holidays or as agreed by Brisbane City Council.

P09

Development ensures that vibration generated
by the filling or excavation operation does not
exceed the vibration criteria in Table 9.4.3.3.D,
Table 9.4.3.3.E, Table 9.4.3.3.F and Table
9.4.3.3.G.

Note—A noise management report prepared in
accordance with the Noise impact assessment
planning scheme policy can assist in
demonstrating achievement of this
performance outcome.

A09

Development involving filling or excavation does not
cause a ground-borne vibration beyond the boundary of
the site.

S09

Filling or excavation will be undertaken using
methods which do not cause a ground-borne
vibration beyond the boundary of the site.

P010

Development ensures that heavy trucks hauling
material to and from the site do not affect the
amenity of established areas and limits
environmental nuisance impact on adjacent
land.

A010

Development ensures that heavy trucks hauling

material to and from the site:

a. occur for a maximum of 3 weeks;

b. use a major road to access the site;

c. only use a minor road for the shortest-most- direct
route that has the least amount of environmental
nuisance if there is no major road alternative.

S010

Haulage of material will be undertaken with
consideration to the local environment with
appropriate mitigation measures implemented
to prevent nuisance.

The routes used for transportation of
earthworks will be approved with Council prior
to commencement of construction.

Solution: 9 = Acceptable Solution

A/S = Alternative Solution
N/A= Not Applicable to this Proposal
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PERFORMANCE CRITERIA ‘ ACCEPTABLE SOLUTIONS SOLUTIONS? COMMENTS ‘ COUNCIL USE ONLY ‘
PO11 A011 S011
Development for filling or excavation protects Development does not involve: NA The site is not on the Environmental
the environment and community health and a. excavation on land previously occupied by a Management Register or Contaminated Land
wellbeing from exposure to contaminated land notifiable activity or on land listed on the Register.
and contaminated material. Environmental Management Register or the
Contaminated Land Register;
b. filling with material containing a contaminant.

P012 A012.1 S012.1
Development provides for: Development provides landscaping which is designed 9 See Urbis landscape Schematic Design and
a. landscaping for water conservation using the standards in the Landscape design guidelines response to Landscape Code.

purposes; for water conservation planning scheme policy.
b. water sensitive urban design measures

which are employed within the landscape A012.2 S012.2

design to maximise stormwater use and Development ensures that the design and requirements | 9 There is no irrigation proposed for the

to reduce any adverse impacts on the for irrigation are in compliance with the standards in development.

landscape; Landscape design guidelines for water conservation
c. stormwater harvesting to be maximised planning scheme policy.

and any adverse impacts of stormwater

minimised. A012.3 S012.3

Development provides areas of pavement, turf and 9 Areas of pavement, turf and mulched garden

mulched garden beds which are drained. Note—This
may be achieved through the provision and/or
treatment of swales, spoon drains, field gullies, sub-
surface drainage and stormwater connections.

beds are drained through the provision of
stormwater connections.

Solution:

9 = Acceptable Solution
A/S = Alternative Solution
N/A= Not Applicable to this Proposal
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PERFORMANCE CRITERIA

PO1

Development provides roads, pavement,

edging and landscaping which:

a. are designed and constructed in
accordance with the road hierarchy;

b. provide for safe travel for pedestrians,

cyclists and vehicles;

provide access to properties for all modes;

d. provide utilities;

e. provide high levels of aesthetics and
amenity, improved liveability and future
growth;

f. provide for the amelioration of noise and

other pollution;

provide a high-quality streetscape;

provide a low-maintenance asset with a

minimal whole-of-life cost.

o

> m

Note—This can be demonstrated in an
engineering report prepared and certified by a
Registered Professional Engineer Queensland
in accordance with the Infrastructure design
planning scheme policy.

|

‘ ACCEPTABLE SOLUTIONS
AO01

Development provides roads and associated pavement, 9
edging and landscaping which are designed and
constructed in compliance with the road corridor design
standards in the Infrastructure design planning scheme
policy.

SOLUTIONS!

COMMENTS

So1

The development will provide roads and
associated pavement, edging and landscaping
designed in accordance with the Infrastructure
Design Planning Scheme Policy.

‘ COUNCIL USE ONLY

P02

Development provides road pavement surfaces

which:

a. are well designed and constructed;

b. durable enough to carry the wheel loads of
the intended types and numbers of
travelling and parked vehicles;

c. (ensures the safe passage of vehicles,
pedestrians and cyclists, the discharge of
stormwater run-off and the preservation of
all-weather access;

d. allows for reasonable travel comfort.

A02
Development provides road pavement surfaces which 9
are designed and constructed in compliance with the
road corridor design standards in the Infrastructure
design planning scheme policy.

S02

The development will provide road pavement
surfaces which are designed and constructed in
compliance with the Infrastructure Design
Planning Scheme.

9 = Acceptable Solution
A/S = Alternative Solution
N/A= Not Applicable to this Proposal

Solution:
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PERFORMANCE CRITERIA
P03

‘ ACCEPTABLE SOLUTIONS
A03

SOLUTIONS!

COMMENTS
S03

‘ COUNCIL USE ONLY

Development provides a pavement edge which Development provides pavement edges which are 9 The development will provide road pavement
is designed and constructed to: designed and constructed in compliance with the road edges in accordance with the Infrastructure
a. control vehicle movements by delineating corridor design standards in the Infrastructure design Design Planning Scheme.
the carriageway for all users; planning scheme policy.
b. provide for people with disabilities by Any damage to road verge during site
allowing safe passage of wheelchairs and construction activities, including damage to the
other mobility aids. kerb and channel, will be rectified to its existing
condition.
P04 A04 9 S04
Development provides verges which are Development provides verges which are designed and If provided, verges will be designed and
designed and constructed to: constructed in compliance with the road corridor design constructed in accordance with the
a. provide safe access for pedestrians clear of | and streetscape locality advice standards in the Infrastructure Design Planning Scheme Policy.
obstructions and access areas for vehicles Infrastructure design planning scheme policy.
onto properties; Safe pedestrian access and sufficient area for
b. provide a sufficient area for public utility public utility services provided. Verges will be
c. services; maintainable by Council.
d. be maintainable by the Council.
P05 A05 9 S05

Development provides a lane or laneway
identified in a neighbourhood plan which:

a. allows equitable access for all modes;

b. is safe and secure; (c) has 24-hour access;
c. is alow-speed shared zone environment;
d. has a high-quality streetscape.

Development provides a lane or laneway identified in a
neighbourhood plan which is embellished in
compliance with the streetscape locality advice
standards in the Infrastructure design planning scheme
policy.

If provided, lane or laneway will be designed in
accordance with the Infrastructure Design
Planning Scheme Policy.

Solution:

9 = Acceptable Solution
A/S = Alternative Solution
N/A= Not Applicable to this Proposal
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PERFORMANCE CRITERIA ‘ ACCEPTABLE SOLUTIONS SOLUTIONS? COMMENTS ‘ COUNCIL USE ONLY ‘
P06 A06 S06
Development of an existing premises provides Development of an existing premises provides at the 9 All surrounding roads are currently in good
at the frontage to the site, if not already frontage of the site, if not already existing, the condition. No external road works are required.
provided, the following infrastructure to an following infrastructure to the standard that would
appropriate urban standard: have applied if the development involved new premises High-quality verges proposed which integrate
a. an effective, high-quality paved roadway; as stated in the road corridor design standards in the with existing environment. Safe vehicular
b. an effective, high-quality roadway kerb and | Infrastructure design planning scheme policy: access proposed.
channel; a. concrete kerb and channel;
c. safe, high-quality vehicle crossings over b. forming and grading to verges;
channels and verges; c. crossings over channels and verges; (d) a
d. safe, accessible, high-quality verges constructed bikeway;
compatible and integrated with the d. aconstructed verge or reconstruction of any
surrounding environment; damaged verge;
e. safe vehicle access to the site that enables e. construction of the carriageway;
ingress and egress in a forward gear; f.  payment of costs for required alterations to public
f. provision of and required alterations to utility mains, services or installations;
public utilities; g. construction of and required alterations to public
g. effective drainage; utility mains,
h. appropriate conduits to facilitate the h. services or installations;
provision of required street-lighting i. drainage works;
systems and traffic signals. j. installation of electrical conduits.
P07 A07 S07
Development provides both cycle and walking Development provides cycle and walking routes which 9 Existing cycle and walking routes are to be

routes which:

a. are located, designed and constructed to
their network classification (where
applicable);

b. provide safe and attractive travel routes
for pedestrians and cyclists for commuter
and recreational purposes;

c. provide safe and comfortable access to
properties for pedestrians and cyclists;

d. incorporate water sensitive urban design

e. into stormwater drainage; (e) provide for
utilities;

f. provide for a high level of aesthetics and
amenity, improved liveability and future
growth;

are located, designed and constructed in compliance
with the road corridor design and off- road pathway
design standards in the Infrastructure design planning

scheme policy.

maintained on road and verge.

9 = Acceptable Solution
A/S = Alternative Solution
N/A= Not Applicable to this Proposal

Solution:
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g. are alow-maintenance asset with a
minimal whole-of-life cost;

h. minimise the clearing of significant native
vegetation.

Note—This can be demonstrated in an

engineering report prepared and certified by a

Registered Professional Engineer Queensland

in accordance with the Infrastructure design

planning scheme policy.

P08

Development provides refuse and recycling
collection, separation and storage facilities that
are located and managed so that adverse
impacts on building occupants, neighbouring
properties and the public realm are minimised.

A08.1

Development provides refuse and recycling collection
and storage facilities in accordance with the Refuse
planning scheme policy.

S08.1
Refuse and recycling collection and storage will
be as per Cardno Traffic assessment.

A08.2

Development ensures that refuse and recycling
collection and storage location and design do not have
any adverse impact including odour, noise or visual
impacts on the amenity of land uses within or adjoining
the development.

Note—Refer to the Refuse planning scheme policy for
further guidance.

S08.2
Refuse and recycling collection and storage will
be as per Cardno Traffic assessment.

P09

Development ensures that:

a. land used for an urban purpose is serviced
adequately with regard to water supply
and waste disposal;

b. (the water supply meets the stated
standard of service for the intended use
and fire-fighting purposes.

A09.1

Development ensures that the reticulated water and
sewerage distribution system for all services is in place
before the first use is commenced.

S09.1

The development has allocations for sewer and
water networks to service the development
yield in accordance with UU requirements.

A09.2

Development provides the lot with reticulated water
supply and sewerage to a standard acceptable to the
distributor—retailer.

S09.2
Refer to S09.1.

Solution: 9 = Acceptable Solution

A/S = Alternative Solution
N/A= Not Applicable to this Proposal
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PERFORMANCE CRITERIA

P010

Development provides public utilities and street
lighting which are the best current or Alternative
technology and facilitate accessibility, easy
maintenance, minimal whole-of-life costs, and minimal
adverse environmental impacts.

‘ ACCEPTABLE SOLUTIONS SOLUTIONS? COMMENTS ‘ COUNCIL USE ONLY ‘
A010.1 S010.1
Development provides public utilities and 9 Provision of public utilities and street lighting
street lighting which are located and aligned will be determined at detailed design stage and
to: incorporated as required.
a. avoid significant native vegetation and
areas |dentified within the Biodiversity
areas overlay map;
b. minimise earthworks;
c. avoid crossing waterways, waterway
corridors and wetlands or if a crossing is
unavoidable, tunnel- boring techniques are
used to minimise disturbance, and a
disturbed area is reinstated and restored
on completion of the work.
Note—Guidance on the restoration of habitat is
included in the Biodiversity areas planning
scheme policy.
A010.2 S010.2
Development provides compatible public utility 9 Determined at detailed design stage and
services and street-lighting services which are incorporated as required. Common public
co-located in common trenching for utility trenching will be implemented where
underground services. practicable.
A010.2 S010.3
Development provides public utilities and street | 9 Provision of public utilities and street lighting

lighting which are designed and constructed in
compliance with the public utilities standards in
the Infrastructure design planning scheme

policy.

will be determined at detailed design stage and
incorporated as required. They will be designed
and constructed in compliance with the
prescribed standards.

9 = Acceptable Solution
A/S = Alternative Solution
N/A= Not Applicable to this Proposal

Solution:
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PERFORMANCE CRITERIA ‘ ACCEPTABLE SOLUTIONS SOLUTIONS1 COMMENTS ‘ COUNCIL USE ONLY ‘
PO11 A011 S011
Development ensures that land used for urban Development provides land with the following 9 Electrical and telecommunication services are
purposes is serviced adequately with services to the standards of the approved available to service the site. Electrical and
telecommunications and energy supply. supplier: telecommunication servicing will be provided
a. electricity; in Accordance with Council requirements and
b. telecommunications services; agreements with the relevant service
c. gas service where practicable. providers. Detailed design will be undertaken
during the Operational Works stage.
P012 A012 S012
Development ensures that major public projects Development provides conduits which are 9 The proposed development will be designed to
promote the provision of affordable, high-bandwidth provided in all major Council and government provide for future telecommunications services
telecommunications services throughout the city. works projects to enable the future provision and providers, in accordance with the relevant
of fibre optic cabling, if: Building Codes and Australian Standards.
a. the additional expense is unlikely to be
prohibitive; or
b. further major work is unlikely or disruption
would be a major concern, such as where
there is a limited capacity road; or
c. thereisaclear gap in the
telecommunications network; or
d. thereis aclear gap in the bandwidth
available to the area. Editor’s note—An
accurate, digital ‘as built’ three-
dimensional location plan is to be supplied
for all infrastructure provided in a road.
P013 A013 S013
Development provides public art identified in a Development provides public art identified NA No public art is proposed at the development.

neighbourhood plan or park concept plan which:
a. is provided commensurate with the status and
scale of the proposed development;
b. is sited and designed:
i as an integrated part of the project
design;
ii. as conceptually relevant to the context
of
iii. to reflect and respond to the cultural
values of the community;
iv. to promote local character in a planned
and informed manner.

in a neighbourhood plan or park concept
plan which is sited and designed in

compliance with the public art standards in
the Infrastructure design planning scheme

policy.

Solution:

9 = Acceptable Solution
A/S = Alternative Solution
N/A= Not Applicable to this Proposal
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PERFORMANCE CRITERIA

P014

Development provides signage of buildings and spaces
which promote legibility to help users find their way.

‘ ACCEPTABLE SOLUTIONS

A014

Development provides public signage: 9

a. at public transport interchanges and stops,
key destinations, public spaces, pedestrian
linkages and

b. atentries to centre developments;

c.  which details the location of the key
destinations, public spaces and pedestrian
linkages in the vicinity, the services
available within the development and
where they are located.

Editor’s note—Signage is to be in accordance

with Local Law Number 1 (Control of

Advertisements Local Law).

SOLUTIONS1

COMMENTS

S014

Signage requirements to be addressed at
detailed design stage.

PO15

Development that provides community facilities which
form part of the development is functional, safe, low
maintenance, and fit for purpose.

A015
Development that provides community facilities | NA
which form part of the development is designed
in compliance with the community facilities
standards in the Infrastructure design planning
scheme policy.

S015
No community facilities to be provided at
development.

P016

Development provides public toilets which:

a. arerequired as part of a community facility or park;
b. are located, designed and constructed to be:

A016
Development that provides public toilets is 9
designed and constructed in compliance with

the public toilets standards in the Infrastructure

S016
No public toilets are proposed.

i. safe; design planning scheme policy.
ii. durable;
iii. resistant to vandalism;
iv. able to service expected demand;
V. fit for purpose.
Solution: 9 = Acceptable Solution

A/S = Alternative Solution
N/A= Not Applicable to this Proposal
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PERFORMANCE CRITERIA ‘ ACCEPTABLE SOLUTIONS SOLUTIONS1 COMMENTS ‘ COUNCIL USE ONLY ‘
P017 A017 S017
Development provides bridges, tunnels, elevated tunnels, elevated structures and water access NA No bridges, tunnels, elevated structures and
structures and water access structures that are structures is designed and constructed in water access structures are proposed.
designed and constructed using proven methods, compliance with the standards in the
materials and technology to provide for: Infrastructure design planning scheme policy.
a. safe movement of intended users;
b. an attractive appearance appropriate to the
general surroundings and any adjacent structures;
c. functionality and easy maintenance;
d. minimal whole-of-life cost;
e. longevity;
f. current and future services.
Note—All bridges and elevated and associated
elements must be designed and certified by a
Registered Professional Engineer Queensland in
accordance with the Infrastructure design planning
scheme policy.
P018 A018 S018
Development provides culverts which are designed and | Development that provides culverts is designed NA No culverts are proposed.

constructed using proven methods, materials and
technology to provide for:

a. safety;

b. an attractive appearance appropriate to the
general surroundings;

functionality and easy maintenance;

minimal whole-of-life cost;

longevity;

future widening;

current and future services;

minimal adverse impacts, such as increase in water
levels or flow velocities, and significant change of
flood patterns.

S@m oo a0

Note—All culverts and associated elements are to be
designed and certified by a Registered Professional
Engineer Queensland in accordance with the applicable
design standards

and constructed in compliance with the
structures standards in the Infrastructure design
planning scheme policy.

9 = Acceptable Solution
A/S = Alternative Solution
N/A= Not Applicable to this Proposal

Solution:
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PERFORMANCE CRITERIA ‘ ACCEPTABLE SOLUTIONS SOLUTIONS1 COMMENTS ‘ COUNCIL USE ONLY ‘
P019 A019 S019
Development provides batters, retaining walls, and Development that provides batters, retaining 9 Batters and retaining walls if applicable will be
seawalls and river walls which are designed and walls, seawalls and river walls is designed and suitably designed and certified by an approved
constructed using proven methods, materials and constructed in compliance with the structures RPEQ at the detailed design stage.
technology to provide for: standards in the Infrastructure design planning
a. safety; scheme policy.
b. an attractive appearance appropriate to the

surrounding area;
c. easy maintenance;
d. minimal whole-of-life cost; (e) longevity;
e. minimal water seepage.
Note—All retaining walls and associated elements are
to be designed and certified by a Registered
Professional Engineer Queensland in accordance with
the applicable design standards. If for development
with a gross floor area greater than 1,000m2
P020 A020 S020
Development ensures that construction is managed so Development ensures that during 9 Construction operations will be managed in
that use of public spaces and movement on pedestrian, construction: accordance with the relevant planning scheme
cyclist and other traffic routes is not unreasonably a. the ongoing use of adjoining and policies and guidelines. A Construction
disrupted and existing landscaping is adequately surrounding parks and public spaces, such Management Plan will be provided by the
protected from short- and long-term impacts. Note— as malls and outdoor dining, is not contractor prior to commencement of site
The preparation of a construction management plan compromised; works.
can assist in demonstrating achievement of this b. adjoining and surrounding landscaping is
performance outcome. protected from damage;

c. safe, legible, efficient and sufficient

Note—The Transport, access, parking and servicing pedestrian, cyclist and vehicular
planning scheme policy provides advice on the accessibility and connectivity to the wider
management of vehicle parking and deliveries during network are maintained.
construction.

Solution:

9 = Acceptable Solution
A/S = Alternative Solution
N/A= Not Applicable to this Proposal
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PERFORMANCE CRITERIA

P021

Development ensures that construction and demolition
activities are guided by measures that prevent or
minimise adverse impacts including sleep disturbance at
a sensitive use, due to noise and dust, including dust from
construction vehicles entering and leaving the site.

Note—A noise and dust impact management plan
prepared in accordance with the Management plans
planning scheme policy can assist in demonstrating
achievement of this performance outcome.

ACCEPTABLE SOLUTIONS

A021.1

Development ensures that demolition and 9

construction:

a. only occur between 6:30am and 6:30pm
Monday to Saturday, excluding public
holidays;

b. do not occur over periods greater than 6

SOLUTIONS1 ‘ COMMENTS

S021.1

Construction and demolition works will occur
during work times in accordance with the
relevant planning scheme policies and guidelines.
A Construction Management Plan will be
provided prior to commencement of site works.

‘ COUNCIL USE ONLY

months.
A021.2 S021.2
Development including construction and 9 Appropriate dust suppression will be provided for

demolition does not release dust emissions
beyond the boundary of the site.

the duration of construction and demolition
works in accordance with the relevant planning
scheme policies and guidelines. A Construction
Management Plan will be provided prior to
commencement of site works.

a. construction and demolition do not result in damage
to surrounding property as a result of vibration;

b. vibration levels achieve the vibration criteria in Table
9.4.4.3.B, Table 9.4.4.3.C, Table 9.4.4.3.D and Table
9.4.4.3.E.

Note—A vibration impact assessment report prepared in

accordance with the Noise impact assessment planning

scheme policy can assist in demonstrating achievement of
this performance

scale of construction and demolition do not
generate noticeable levels of vibration

A021.3 S021.3
Development construction and demolition 9 Asbestos is not expected to exist on the site. If
does not involve asbestos- containing found to occur it will be removed in accordance
materials. with the appropriate handling and removal
procedures prior to demolition works
commencing.
P022 A022 S022
Development ensures that: Development ensures that the nature and 9 Construction operations are not expected to

result in vibration levels that can damage
surrounding properties. Vibration from site
works will be managed in accordance with the
relevant planning scheme policies and guidelines.
A Construction Management Plan will be
provided prior to commencement of site works.

9 = Acceptable Solution
A/S = Alternative Solution
N/A= Not Applicable to this Proposal

Solution:
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