9 APPENDICES

Appendix A.1 — Change to Program / Alternatives
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1. DISTRIBUTION

There are no restrictions on the distribution or circulation of this procedure within
Thiess John Holland (TJH).

2. DEFINTIONS

ALNB Airport Link and Northern Busway

TJH Thiess John Holland

Site Activity Pack A document system used to control specific construction

(SAP) activities required to carry out works in compliance with the
contract and demonstrates conformance of work activities
upon completion

Construction A document that provides a macro description of nominated

Method Statement project activities

(CMS)

Work Method A work instruction which details the specific Technical /

Statement (WMS) Engineering / Quality / Safety / Environmental methodology for
a particular activity

SEP Site Environmental Plan

TMP Traffic Management Plan

JSEA Job Safety and Environment Assessment
ITP Inspection and Test Plan

CKL Checklist

Ccv Construction Verifier

v Independent Verifier

PECV Proof Engineer and Construction Verifier
AQC Area Quality Coordinator
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AQM Area Quality Manager
AM Area Manager
PM Project Manager
PE Project Engineer
QE Quality Engineer
AEC Area Environmental Coordinator or delegate
CLC Community Liaison Coordinator
3. PURPOSE AND SCOPE

This work method statement outlines the construction activities and the work
methods implemented in the establishment and ongoing operations taking place
from the Rose St worksite as part of the tunnelling and fitout works for the Airport

Link Project.

The Rose St worksite will be utilised as a means of access for personnel, plant and

equipment in the construction of the east and westbound galleries and ramp drives.

Two roadheaders will operate from the Rose St worksite and will excavate the
caverns between approximate CH5100 and CH5300. The caverns are the sections

of tunnel where ramps meet the mainline tunnel drives.

Access to the tunnels from the Rose St worksite will be via a shaft located on the
western end of the site, adjacent to Park Rd. The shaft will be approximately 42 m
deep and will have a short drive of approximately 15 m length at its base to access
the permanent works. The shaft and access drive are considered temporary works

and will be backfilled on completion of the works occurring from the site.
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4, PROCEDURE

4.1 Site Layout

Figure 1 — Site Layout

The site is currently a vacant piece of land bounded on three sides by Park Road,
Rose Street and Kent Road. Along the northern boundary the site is adjacent to

residential housing.

Temporary buildings that will be erected on the site include lunch rooms, offices and
amenities buildings. These buildings are located in the centre north of the site
adjacent to the nearest residences as they are expected to produce negligible noise.
In addition to these temporary buildings, other significant structures that will be
erected temporarily on the site include an acoustic shed, water treatment plant and
site electrical facilities. Shaft excavation will commence prior to the completion of the
acoustic shed; however, other activities that will take place within the acoustic shed
will include shaft access, spoil storage, handling, loading and repair and
maintenance activities. Other facilities that will be installed on the site include

storerooms and material lay-down areas.
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The processes involved in site establishment and ongoing operations are described

below.

4.2 Expected Plant and Equipment

A list of plant and equipment expected to be used throughout the establishment and

use of the Rose St worksite will be numerous and will include at least the following:

e backhoe/excavator;

¢ piling rigs/drilling rigs;

e semi trailers;

¢ roller/compactor;

e hand held drills and tools;
o electrical generators;

e mobile cranes — various sizes;
e concrete pumps/trucks;

¢ concrete finishing tools;

e scissor lifts/boom lifts;

¢ hand tools/power tools;

e air compressors; and

¢ spoil haulage trucks.

Having completed the site establishment works, the type of equipment that will be
used on the site will decrease from the list shown above. Vehicles accessing the site
regularly will include concrete delivery trucks, spoil haulage trucks (truck and dog)
and other delivery vehicles small and large. A loader and telehandler will be used on
the site surface for moving equipment and for the handling and loading of spoil.
Tunnel spoil will be hoisted from the base of the shaft to the surface via a kibble and
gantry crane system. The spoil will be tipped into a spoil bin within the acoustic shed

where it is stockpiled prior to loading out.
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4.3 Site Establishment Construction Activities

Installation of Acoustic Barrier

An acoustic barrier, typically around 5 m in height, will be erected about the
perimeter of the Rose St worksite. The barrier will serve to prevent trespassers
entering the site as well as to contain noise generated within the site compound. The
barrier would be constructed of ply/timber materials with a minimum mass density of
10 kg/m?

Installation of Environmental Controls

Temporary environmental controls that will be used on the site will consist
predominantly of silt fencing and sand filled geotextile socks to prevent the escape
of sediment laden water off site. Temporary environmental controls would be
situated in order to prevent sediment laden water escaping the site. Specific
information on the likely controls to be employed at Rose St is provided in Section

4 .4 - Environmental Controls.

Clearing / Grubbing

Given the site is currently a clean, level parcel of land, clearing and grubbing will
consist of removal of grass, trees and shrubs from the site. In order to minimise the
chance of environmental incident, this task will be conducted piecemeal with the

placement of hardstand around the site.

Establishment of Services

Services that will be connected as part of the site establishment include connection
to water main, stormwater and sewer. The protection or diversion (if required) of
existing services running through the site will also be conducted as one of the

preliminary activities.

At this stage, the locations of available service connections to supply the site have
not been finalised, though it is likely that minor trenching and excavation with small
excavator or backhoe will be carried out in order to expose the in ground services

and effect the service connections.

Construction of Drainage
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Site drainage will be created such that all surface water that has the potential to
carry sediment laden water will be collected on site through a combination of surface
drainage, spoon drains and sumps. All other water will be directed into the
stormwater system. Fuels and chemicals that are stored on site with a potential to
spill or leak into the stormwater system will be contained within bunds on the site.

Sediment laden water collected on site will be discharged after treatment through the

water treatment plant.

Construction of Hardstand

Various hardstand areas will be constructed about the site. Hardstand may include
concrete pavements and slabs as well as roadbase or gravel. Roadbase or gravel
areas will be sealed or asphalted. The hardstand areas may be required for laydown

areas, pads for various equipment and pathways etc.

Concrete pavements will be typically placed from the agitator or from a concrete
pump, generally located within the site boundaries, and will be retained by formwork.
Other hardstand areas will typically be placed by a loader or excavator and rolled
and compacted to the desired grade and level. Water carts or similar will be used to

control dust as work is undertaken.

Construction and Connection of Services

Services that will be required for various operational functions of the site will be
reticulated about the site through in-ground conduits, above ground cable trays or
similar. These services include HV and LV electricity, compressed air, potable water

and discharge water.

No services appear to be present within the footprint of the site. A search will be
performed prior to the commencement of the works to identify all services in the

vicinity of the worksite and to establish the nearest service connection points.

The services that will need to be connected in the establishment of the site are as
follows:

e water — potable water;

e sewer — connection for ablutions blocks;

e communications — telephone / internet;
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¢ stormwater — rainwater runoff and treated discharge; and

e electricity — if sufficient power available (not known at this stage).

Construction of Roadways / Concrete Slabs

Concrete roadways will be placed about the site for through traffic. Concrete
roadways will typically be mesh reinforced slabs of approximately 100-200mm
thickness. The main roadway will be through the site shed as shown on the site
layout and will serve as the haul route for spoil trucks and also various delivery

trucks through the operational period of the site.

Concrete roadways will be laid much the same as concrete hardstands in that

concrete will be placed via either agitator or concrete pump.

Construction of Access

The bus stop on Kent Road will be to the north of the proposed site entrance. The
bus stop will not have to be relocated. For the site entrance, a layback and driveway
will be constructed into the site as shown on the site layout drawing. Similarly, an
exit from the site will be constructed on Park Road. Minor disruptions to pedestrian

traffic may be expected during the construction of these works.

Installation of Site Buildings
Site accommodations will consist of a series prefabricated buildings that will include

change rooms, lunch rooms, ablutions, offices and store rooms.

Prefabricated buildings will be placed on temporary piers by mobile crane and will
then be connected to electrical and plumbing services. In some instances covered
areas may be placed between these buildings to provide a covered walkway or

covered outdoor area.

The buildings layout is as shown on the Site Layout. All buildings and facilities have
been located within the boundary of the site. The site boundary is approximately
3.3 m from the kerb line on Park Road, Kent Road and Rose Streets. The footprint of
the ancillary buildings to be located on the site are as follows:

¢ site accommodations (6 off) — 2.5 m x 6.5 m plus walkways and covered

outdoor areas;
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electrical compound — 11.5m x 16 m;

water treatment plant— 8 m x 14 m

guard house — 3 m x 3 m; and

air compressor—2.5mx5m.

Setbacks to the installed buildings from Rose Street are approximately 5 m, whilst
along the boundary with the residents to the north and the boundary along Park
Road, the acoustic shed is set back 1.5 m. The site accommodations are set back

1m from each adjacent boundary as shown in the site layout drawing.

The fitout of the ancillary buildings on site will generally consist of the following:
¢ site sheds — office equipment including, air conditioners, photocopier,
workstations, kitchen, ablutions;
e site accommodations — ablutions/showers, kitchen, change facilities
lockers etc;
¢ storerooms — shelving, lockable cupboards, lighting; and

e covered areas — outdoor furniture.

Installation of Water Treatment Plant

It is envisaged at this stage that a water treatment plant will be required to be
installed on the site to treat site runoff and tunnel discharge water. If required, the
water treatment plant will typically consist of a series of tanks and containers
plumbed together with facilities for automated dosing of the chemicals required to
treat the water to a satisfactory level prior to discharge. Additionally, a facility for the
removal of deposited sediment will be required as part of the plant, as will storage

areas for the various chemicals used in the treatment process.

The chemicals used in the water treatment process will vary depending on the
content of the water to be treated, but typically the chemicals used consist of:

e acid,

e caustic;

e coagulant; and

¢ flocculant.

TJH-AM-WMS-CO-0014 Page 10 of 38



rportink WORK METHOD STATEMENT
Rose Street Worksite — Establishment and operations

The installation of water treatment plants generally involves the use of mobile

cranes, as well as the connection of various services and pipes.

Installation of Electrical Equipment

At this stage, the power supply for the excavation phase of the Rose St worksite is
not finalised, and the available power in the nearby streets to the site may not be of
sufficient capacity to supply that power which is required. However, a likely solution
for power at Rose Street is to place a series of portable gensets on the site. These

have been shown on the site layout.

The number of gensets required, if this is the preferred solution, is likely to be four
gensets approximately the size of a 20" container. The gensets have been
positioned as shown on the site layout outside the acoustic shed along with 2 m x
6m containers of associated electrical equipment and may require additional sound

proofing measures. The gensets will be installed into position by mobile crane.

The gensets will be required to be operational throughout the full period of tunnel
excavation; however, the electricity supply requirement for the period of time before
excavation and at the conclusion of excavation will most likely be significantly lower

than that mentioned above.

Construction of Foundations (Acoustic Shed / Gantry / Spoil Bin)
Foundations for the above mentioned structures will be very similar and will typically
involve reinforced concrete piles. Pile depths and sizes will vary for the structure and

load, but essentially they are identical.

Piled foundations will be constructed with a piling rig. This work should be
sequenced such that a piling rig (or rigs) are mobilised to site and drill holes for all
the structures concurrently. Reinforcement cages are installed either by mobile

crane or by the piling rig and concrete is placed typically with a concrete pump.

Shaft Piling and Capping Beam
The geotech information at this stage suggests that the piles required about the
shaft will be some 25 m deep. The type of pile to be used may include secant piles

or may be constructed by cutter soil mix walls. Both methods will have similar
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environmental and noise impacts and the preferred method will be selected on the
basis of design considerations, rig availability, economy and speed of installation.

It is expected also that during excavation, the piles will need to have some internal
lateral reinforcement, which would typically consist of a waler beam, typically rolled

steel beam welded or bolted into place.

At the conclusion of piling, it is expected that an in-situ concrete capping beam will
be placed about the collar of the shaft to cap off the piles. The capping beam is a

cast in-situ concrete beam with steel reinforcement.

Construction of Spoil Bin

Typically temporary spoil bins, or muck bins, are constructed of steel columns
concreted into the ground with timber sleepers used as lagging between steel
beams. The steel beams are placed in position after the piling rig has drilled the
holes and are then concreted in. These structures are very efficient and quick to

construct.

The muck bin will be contained within the spoil shed as shown on the site layout
drawing. The volume of the muck bin is generally as large as the space on the site
allows. In this instance the volume of muck bin will be the approximate equivalent of
one days’ production when both roadheaders are in excavation phase. The muck bin
also incorporates the tipping mechanism which is a mechanical system that allows
the discharge of muck from the kibble without the need for a dogman to re hook the

muck skip.

Construction of Gantry

A gantry crane is a fixed crane which travels along a series of portal frames with a
winch atop. The crane can move in two directions within the footprint of the gantry.
The gantry crane is assembled in situ and requires mobile cranes for pre-assembly
and final assembly. It is desirable, but not essential to have the gantry crane
assembled and commissioned prior to the excavation of the shaft. The gantry crane
is expected to be utilised for the full duration of operations at the Rose St worksite,
which is to say any post excavation activities utilising Rose Street access will most

likely require the use of the gantry crane.
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Construction and Fitout of Acoustic Shed

The acoustic shed has plan dimensions approximately 25 m x 53 m and has a
stepped roof profile that is 17.5 m at its highest, and 7.5 m at the lower section. The
acoustic shed is made of steel portal frames onto which acoustic panels and

colourbond sheeting are attached to provide noise attenuation.

The assembly and installation of the acoustic shed will involve multiple mobile
cranes as well as boom lifts and scissor lifts. An indicative duration for installation is
shown on the site program. It is expected that a 100 t mobile crane will be on site for
four weeks in the erection of the portal frames and installation of the acoustic
cladding. Along with the mobile crane, 20 m boom lifts and scissor lifts will be
required for personnel access during this time. Scissor lifts and boom lifts will be
required during the installation of colourbond cladding to the shed which will occur

after the installation of acoustic paneling.

On completion of the acoustic shed construction, fitout will commence. The acoustic
shed will contain the trades’ works areas for maintenance and repair activities.
Repair and maintenance will be ongoing within the shed during the lifespan of the
construction compound. Lighting will be installed throughout the shed for personnel

safety.

The ventilation system used to commence tunnelling will be temporarily situated on
the surface within the shed. This system will include one fan to blow fresh air into the
tunnel and one fan and dust scrubber unit to extract dust laden air from the tunnel
excavation face, filter out the dust particles and exhaust clean air out. As the tunnel
excavation advances and enough space is created, both the blower fan and the
fan/scrubber will be relocated into the tunnel. The blower fan will have a fixed
position at the start of the tunnel drives with rigid ducting running up the shaft to a
fresh air draw point outside of the shed. As the excavation advances, additional
ventilation duct is added to enable fresh air to be delivered to the excavation face.
The fan/scrubber unit will advance with the tunnel excavation. The duration that the
ventilation fans will be housed within the shed on the surface is approximately four to

six weeks.
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For works that take place outside of the general construction hours, the doors of the
acoustic shed will be closed. A silenced louvre will be installed on the acoustic shed
to permit the circulation of air through the shed and the tunnels. The louvre will be
situated on south side of the shed in order to minimise the potential for any

disturbance to nearby residents.

Shaft Excavation

The shaft is expected to be approximately 42 m deep. The geotech information
available indicated that the first 20+m are in conditions that will most likely permit
excavation by free digging. An excavator will be positioned within the shaft and will
excavate this material between the piles utilising a bucket as much as possible. The
excavator will load excavated material into a kibble that will be hoisted to the surface
by mobile crane or by gantry crane.

Beyond the point where an excavator is no longer able to dig freely, it is expected
that the remaining material will be readily excavated by use of hydraulic hammer. An
alternative to the use of hydraulic hammer is to excavate by drill and blast. It is
anticipated at this stage that excavation by hydraulic hammer is feasible and drill
and blast shall be considered as an alternate means of excavation in the event that
rock conditions within the shaft prove to be unsuitable for a conventional excavator
and hammer.

Excavation of the shaft would commence as soon as it were possible to do so. Out
of hours works on the shaft excavation would commence at the completion of the
acoustic shed erection.

Construction Phases
The operations occurring at the Rose Street worksite will consist of several discrete

phases. Those phases are as follows:

site establishment;

tunnelling;

civil fitout;
e mech / elec fitout; and

e demobilisation.
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An indication of the personnel numbers expected during the various phases of the
works, as well as the type of personnel, is provided in the table below:

Table 1 — Expected Personnel Numbers

Typical | Peak | Type of personnel

Site 10 20 | Subcontractors, Labourers, Site management
establishment

Tunnelling 30 50 | Shift tunnellers, Trades, Site management

Civil fitout 30 50 | Direct labour, Subcontract labour, Site management
Mech/Elec 50 80 | Electrical/Mechanical trades, Site management
fitout

Demobilisation 10 20 | Subcontractors, Labourers, Site management
Work Hours

During the site establishment phase, the works are expected to be conducted during
the normal construction hours, that being 06:30 — 18:30 Monday to Saturday. When
the acoustic shed is able to provide the requisite noise screening, the working hours
shall be extended to permit activities such as shaft excavation to be carried out.

Tunnelling, as with other sections of the project will be carried out on both day and
night shifts. The primary measure to assist in compliance with noise goals on the
project is the acoustic shed. Outside of the normal construction hours the works will
take place within the shed. Spoil haulage is not planned to be undertaken outside of
normal construction hours and as such spoil haulage trucks are not envisaged to be
required out of hours. The expected ground support for the area relies on the
application of shotcrete as the excavation advances. It is expected that several
deliveries of shotcrete will be required outside of the normal construction hours,
though the concrete mix provided can be designed with additives that retard the
hydration process so that the concrete may be delivered many hours before it is
required. The expectation is that three to four concrete trucks would be required
between the hours of 18:30 -22:30. Concrete deliveries beyond 22:30 are not
planned to occur.

Personnel Car Parking and Transport
The limited size of the site prohibits the establishment of car parking facilities for
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personnel working on the site. During the site establishment works, subcontractors
working at the site will park their vehicles on the site, and limited parking on the
surrounding streets may be required in some instances. For the tunnelling phase
and beyond, parking at the site will not be available for personnel working from the
Rose St worksite. Personnel will travel to the site via a shuttle operating from the

main Kedron worksite.

Construction of Access Adit

An adit will be excavated to enable access from the shaft into the mainline driven
tunnel, eastbound cavern. The adit will, as shown below, have nominal dimensions
of 6 m wide by 5 m high. The length of this adit between the shaft and the mainline
tunnel is 15 m.

Figure 2 — Access Adit

The adit will be excavated in medium to high strength Tuff and as such, anticipated
rock support for this area will be rockbolts of expected 2 m — 3 m length installed in
the crown with a sprayed concrete lining of anticipated thickness 250 mm.

The rock support will be installed by a specialised drill jumbo, and it is expected that
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the spacing between rows of bolts will be 1 - 1.5 m. Shotcrete is applied by either a
robotic shotcrete rig, or by hand utilising a concrete pump and air compressor.
Excavation and support are distinct activities that will be governed by the same
protocols as apply to the permanent works tunnels, that being the permit to tunnel
system where excavation is only permitted to advance based on inspections of the
‘as found’ conditions, the installation of the required support and the observation of

surface and in-tunnel monitoring data.

Access for Tunnelling

Initially, the primary function of the shaft and of the site are to serve as a means of
access for tunnelling activities. The roadheaders, trucks and other equipment such
as drilling rigs and shotcrete machines will be lowered from the surface to
commence the tunnel excavation. The gantry crane is planned to be used to perform
these lifts. If the roadheader component weights exceed the capacity of the gantry
crane, a large mobile crane in the order of 400 t will be required. The 400 t crane will
require a systematic plan for delivery, mobilisation and demobilisation. This will
involve out of hours work and localised ftraffic management. Additionally
supplementary cranage may also be required.

The shaft will also be the means by which excavated tunnel spoil will be removed to
the surface. A gantry crane will straddle the shaft and the spoil stockpile and a
kibble attached to the gantry will be used to hoist the excavated material out. A
loader on the surface will manage the spoil stockpile and also load the road going
spoil trucks. Spoil trucks will enter the acoustic shed and will be loaded at the spoil
stockpile. All of these works will occur within the acoustic shed.

Spoil handling, management and transport are key issues for the operation of this
site and also across the project. The process envisaged is as follows:

e Spoil is generated in excavation of the shaft, the tunnels and the
caverns.

e The rate of spoil generation steadily increases as the project works
progress. At this stage it is anticipated that at full production, the road
headers would operating in the caverns will be producing a maximum
of 4,500 becm/week.
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This peak production is equivalent to 325 truck movements spread over

a five day week, i.e. 65 trucks per day.

The spoil as generated will be transported to the base of the shaft by an
off highway dump truck and stockpiled for haulage to the surface.
It will then be loaded into a kibble and lifted to the surface with the

gantry crane located within the shed.

The kibble will discharge into a muck bin where the loader will load the

material into highway trucks for disposal off site.

The loading and haulage of the spoil off the site will be controlled to minimise impact
on both the travelling public and the local residents. Some of the measures being
adopted are as follows;

e The spoil trucks will enter and exit the site in a left-in / left-out
configuration to limit the space taken on the road.

o All trucks will be fitted with radios and the staging of trucks will be such
that trucks will be called into the project as the filled truck is leaving to
ensure trucks do not queue out onto the road before entry. Trucks will
either queue at an off-site location or will remain on the designated
haul roads until required. Note: the site has capacity to store a
maximum of three trucks onsite at any time.

e The entry point will have traffic control provision whilst truck haulage is
underway to ensure pedestrian, cyclist and bus stop patrons are not
impacted by truck movements.

e The trucks will be loaded on a concrete loading bay and at no time will
be required to travel on unsealed ground thus eliminating the risk of

dirt being transported onto the local roads.

The shaft access at Rose Street will also be a delivery point for the supply of
tunnelling materials and consumables. Deliveries will typically consist of items such
as ground support, temporary services pipes, concrete and shotcrete etc. The total
vehicle movements to site are expected to be in the order of 100 per day at peak
times, 35 of which will consist of deliveries via truck or other commercial vehicle.
Other common materials to be delivered routinely include lubricants for the

roadheaders, fuel for plant and equipment, steel and steel cutting gasses for boiler-
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making activities.

Given the limited area on the site, storage will be kept to a minimum, with regular
deliveries of supplies and equipment from the Kedron site to service the

requirements of the tunnelling operation at Rose Street.

A storage and lay-down area is proposed for the north eastern area of the site.
Typical materials and equipment that will be stored on the site will include ground
support equipment, plant consumables such as oil, fuel and grease, steel for
maintenance and repair activities, personal safety consumables and other general

construction tools and consumables.

The storage and lay-down area will be a hardstand suitable for the type of material

and equipment stored and the vehicles that will access the area.

Some of the materials and equipment stored on site will be categorised as
hazardous or dangerous. These goods will be stored in accordance with legislative
requirements and manufacturer’s guidelines. The storage provisions contained
within legislative and manufacturer’s guidelines typically include the following:

¢ bunding for chemicals;

¢ bunding for oils and greases;

o spill kits and spill containment devices;

e fire extinguishers and other fire fighting equipment;

e barriers or fencing as may be required for materials and equipment; and

e procedural controls for elements such as refuelling.

The types of hazardous substances likely to be stored on site include but are not

limited to:
o Fuel (10,000I) ¢ OQOils & grease (5,000I)
o Solvents (<200I) ¢ Paints (<100I)
o Additives (5000I) e Pesticides (<20I)
o Cleaning agents e Other hazardous chemicals (welding rods,

(<5001) cement, other)
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Beyond the tunnelling phase of the works, the Rose Street site will be used as an
access for civil and mechanical fitout of the tunnels. Spoil haulage will conclude at
the end of the tunnel excavation phase. Similarly the requirement for maintenance
and repair of plant and equipment beyond the tunnelling phase of the works will be
reduced. Deliveries to the tunnel through the Rose Street shaft will consist of
concrete and concreting personnel and materials, mechanical equipment and
electrical equipment that will be installed within the tunnels. This can include items

such as pipework, structural steel, cables and cable trays ventilation fans.
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5. DETAILS OF PROPOSED SITE MANAGEMENT MEASURES

Acoustic Impacts

Report prepared by Air, Noise and Environment for Rose St worksite in May 2009.

Vibration Impacts

The previous EIS undertaken for the project indicates compliance with the vibration
guidelines should be achieved, otherwise measures should be employed to
minimise any adverse impact on the community or infrastructure. The goal values,
as provided in the EIS and later produced in the Coordinator General’s conditions
are shown reproduced in the table below. Based on similar activities undertaken in
other locations, the monitoring to date indicates that the vibration goals are
achievable.

Figure 3 — Shaft Location
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Table 2 — Summary of the Construction Vibration Goals

Building Type
Daytime or ]
) Equipment Sensitive
Evening Heritage Listed Residential
Commercial
Blasting 2 mm/s 10 mm/s 10 mm/s
_ TBM /
Daytime
Roadheader/Hydraulic 2 mm/s 5mm/s 5mm/s
Hammer

The construction methodology indicates equipment potentially capable of inducing
measurable, and therefore perceptible, levels of vibration at surrounding properties
may be used, in particular in the following construction areas:

e Preparation of the area about the shaft collar, including the hardstand,
roadway and foundations for site buildings may necessitate the use of
a roller for footing preparation.

e The geotechnical analyses indicate that piling will be required about the
shaft to a depth exceeding 25 m. Piling will, however, be restricted to
bored secant piles or a soil mix wall, either of which are expected to
generate very low levels of vibration and perceptible only at distance
not exceeding a few metres from the shaft collar.

¢ Where the proposed excavation works for the shaft will be undertaken in
hard rock, it is proposed that these are completed using either small

scale controlled drilling and blasting methods or hydraulic hammering.

The schedule of activities and operational experience at other sites suggests no
other activities will generate perceptible levels of vibration at properties adjacent to
the shaft location.

Preparation of the Works Area

Preparation of the works area is expected to use rollers to achieve the required level
of compaction. Static rollers will result in none to minimal vibration at the nearest
properties. Vibration monitoring will be undertaken at the nearest sensitive receptors
to confirm this during the preparation period.
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Boring of Secant Piles

The boring of the secant piles in the upper section of the shaft will induce very low
levels of vibration. Data from other project sites suggest that vibration values will be
less than 0.5 mm/s at a distance of 6 m from the cutter head. At the nearest property
in Park Road, the vibration levels are predicted to be around 0.25 mm/s. Vibration

monitoring will also be undertaken during this operation.

Shaft Construction with Hydraulic Hammers — [Preferred method]

The level of vibration measured at the adjacent properties is dependent upon the
hammer energy and the distance between the hammering location and the point of
measurement. Measurements undertaken on a 35 t excavator at Bowen Hills, which
is larger than the size of excavator proposed to excavate the Rose Street shaft,
show a level of vibration in the order of 2.2 mm/s at 20 m. It is reasonable to
conclude that the level of vibration from a smaller excavator within the shaft at Rose
Street will be at a maximum at the rock interface (estimated to be 25 m below the

collar) in the range of 0.5 mm/s to 1.0 mm/s.

Vibration levels of this magnitude will be perceptible to persons within the nearest
properties although is within the compliance values specified in the Coordinator
General’s conditions.

Shaft Construction with Blasting — [Alternative method)]

A review of the location of the shaft shows that it is adjacent to multiple residential
properties along Park Road and Kent Street, commercial properties along Rose
Street, and services, in particular a high pressure gas line, along Park Road. This
infrastructure will necessarily require a small and controlled scale of blasting to
ensure their integrity is unaffected.

Based upon other discussions with the service providers for blasting activities
completed at Bowen Hills, a level of vibration not less than 50 mm/s is considered
appropriate for ensuring the blast or equipment generated vibration does not impact
on the gas line integrity.

The adjacent commercial properties along Rose Street do not house any equipment
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that would be considered particularly susceptible to blast vibration. Compliance with
the previously imposed Environmental Protection Act value of 25 mm/s is

considered relevant for these commercial properties.

In addition to vibration monitoring at these properties, defect surveys and community
liaison will be completed, as per the Environmental Management Plan. It is likely
that the adjacent residential properties at Kent Road and Park Road will experience

vibration levels below 25 mm/s.

Given the upper 20 m of material near the shaft collar is not expected to require
blasting, the minimum separation distance between the blasting area and the
nearest property (Park Road) is approximately 25 m. Blasting activities other areas
in similar rock types have identified a relationship between distance, explosive type

and vibration levels as follows:

=1l.ze

PPV = 4165 €%}

The above equation suggests that explosive quantities will be restricted to around
700 g per blasthole to comply with a 25 mm/s vibration limit at the nearest property.
Other properties further from the blast will receive lower levels of vibration. Towards
the base of the shaft (separation distance of 45 m), the explosive quantities are

expected to approach a maximum weight of 2 kg.

Blast patterns designed with 700 g of explosive per blasthole will necessitate a
blasthole diameter of 32 mm with blasthole depths of less than 2 m and use of a
25 mm decoupled explosive type. At the lower depths, blasting can continue with a

larger blasthole diameter (45 mm) and 38 mm cartridge explosive.

In summary that whilst the level of vibration from the construction activities will be
perceptible at properties about the works area, they can be designed to maintain

vibration levels at less than those values given in the EIS conditions.

Visual Amenity

The acoustic shed will be approximately 25.5 m x 53.5 m and may have a stepped
roof profile to accommodate the equipment housed within, similar to the acoustic
shed used successfully at the Shaftston Site of the Clem Jones Tunnel. The roof of
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the Shaftston acoustic shed is 16.5 m at the eave and 17.5 m at its highest along
the ridge line.

The acoustic shed is made of steel portal frames onto which acoustic panels and
colourbond sheeting are attached to provide noise attenuation. A picture of the
Shaftston acoustic shed is provided below.

Figure 4 — Shafston Acoustic Shed

In relation to buildings adjacent to the site, the bulk and form of the proposed shed
will have short term visual amenity impacts both from a street and neighbours
perspective. The bulk and form of the building is not consistent with the existing area
however the structures form needs to be designed to ensure operational efficiency
during construction.

Although visual amenity impacts will occur at this location, these are mitigated to a
degree through the following:

¢ the shed will be temporary;
¢ the colour of the shed will remain neutral;
e the location of the shed is affront a main road and adjacent to

commercial operations;
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the majority of works will be carried out away from the public eye within

the structure;

the site will be quickly rehabilitated following construction works;

air quality will be managed within the shed and the loads from the site

will be covered;

water quality will be managed through water retention and treatment;

and

mitigation measures such as entry and exit points to manage dirt on

roads will be implemented.

Air Quality Impacts

Air, Noise and Environment report prepared for Rose St worksite in May 2009.

Surface Water Impacts
Surface water will be impacted to varying degrees during the establishment and

operation of the shaft at Rose Street.

It is anticipated that the greatest impacts for the Rose St worksite on surface water
will be during the clearing and site establishment phase. It is well documented that
during clearing and the subsequent exposure of soils that erosion and sediment
issues present water quality issues. The site will require the removal of both aerial

(sparse tree cover) and groundcover (grass) from the proposed location.

The project proposes to install adequate sediment control during the clearing and
development stage of the site. The controls shall be in accordance with the “Best
Practice Erosion and Sediment Control” manual. It is envisaged that the following
controls will need to be installed as a minimum during these initial phases:

¢ sediment fences to the boundary;

¢ sand bagging / silt socks and other gutter protection devices;

¢ drainage control (clean and dirty water management);

e temporary stabilisation techniques (soil stabilisers);

e entry and exit devices to limit material being dragged onto the

surrounding road network; and
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¢ regular road sweeping to maintain traffic safety, public amenity and the

protection of stormwater quality.

It is anticipated that erosion and sediment issues will abate as construction
progresses with most impacts removed following the stabilisation of the site through
the use of concreting pavement and the placement of hardstand on other surfaces.

A Soil and Water Management Plan (SWMP) will be created for the initial
construction stages to manage erosion and sediment issues. The SWMP measures
will be transferred into the projects existing environmental management

documentation.

As previously discussed, the erosion and sediment issues will be substantially
reduced following site stabilisation and shed erection. Construction of the shed will
result in the site’s inability to retain water through ground uptake. In order to manage
this issue stormwater during these periods will be managed via the retention of
stormwater for reuse via roof runoff capture. Tank(s) will be installed onsite to
capture stormwater. Water retained via this method will generally be used in the
tunnelling process. Excess clean water will be plumbed into the existing stormwater

drainage system.

Groundwater Impacts

The site is bounded by Rose Street to the south, Kent Road to the east, Park Road
to the west and residential properties to the north. An additional access shaft in the
southwest corner of the site is proposed to permit excavation of the caverns from
the east. The diameter of the shaft will be approximately 15 m, and extend to a

depth of approximately 42 m below surface level.

Bores DT17 and DT17A are located within close proximity to the site (refer to the
figure below). Bore DT17 is situated in the eastern end of the site and bore DT17A
is located towards the western end of the site in the approximate shaft location.
Overburden material comprises predominantly clay with some sand and gravel
lenses to a depth of approximately 20 — 25 mBGL. Underlying the overburden is the
Aspley-Tingalpa formation which consists of siltstone, sandstone and a 5 m thick
bed of breccia/conglomerate. At a depth of approximately 30 — 35 mBGL the
Brisbane Tuff is encountered.
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Figure 5 — Groundwater Borehole Locations
LA ]| T o

The standing water level at DT17 is around 8.79 mBGL, which corresponds to the
top of a sand layer in the bore log and is potentially an example of a perched water
table within the clay. It is also anticipated that a bedrock aquifer would be
encountered within the porous matrix of the sandstone and conglomerate units of
the Aspley-Tingalpa formation, or within fractured zones of these units.

The Queensland Natural Resources and Water groundwater bore database
indicates that there are no bores reported within 500m of DT17, and 15 registered
bores between 500 m and 1,000 m of DT17.

Potential Effects of the Shaft Excavation and Construction on Groundwater
The shaft will be excavated to a depth of 42 m through overburden and bedrock.

TJH-AM-WMS-CO-0014 Page 28 of 38



rportink WORK METHOD STATEMENT
Rose Street Worksite — Establishment and operations

The excavation will create a zone of negative pressure inducing groundwater flow
towards the void, and causing groundwater to interact with oxygen. This may have

the following effects on groundwater:

¢ drawdown / dewatering of perched aquifers in the overburden material;

o drawdown in the bedrock aquifer as water flows into the excavation;

e water quality — exposure to oxygen may have an effect on water quality
(i.e. acid sulphate soil issues); and

e water quality — interaction of groundwater with concrete/bentonite slurry
mix as the piles are being constructed may have an adverse effect on

groundwater quality.

Potential impacts of Groundwater during Construction of the Shaft

In addition to the potential effects of the shaft excavation on the groundwater there
is also potential for groundwater to impact on the sequence and methods of shaft
construction. These potential effects include:

¢ geotechnical instability of excavation due to presence of water in soils,
and water inflows to the excavation;

¢ groundwater inflow to rock excavation impeding construction; and

e dewatering of the shaft excavation may be required. Where water
quality does not meet local licensing requirements for disposal

treatment will be required.

In order to manage the effects of construction on groundwater, and the groundwater
interactions during construction, the installation of cut-off/support walls are
recommended. The walls would prevent groundwater drawdown and inflow into
excavation, and prevent groundwater exposure to excess oxygen. Two options for
cut-off/support walls are available, namely:

¢ secant pile wall; and
e cutter soil mix wall.
Both installation methods involve excavating a series of interconnecting boreholes

and filing them with a bentonite/concrete mixture, which may or may not be
reinforced depending on structural requirements.
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The secant pile wall (or cutter mix walls) should be excavated into competent rock to
provide protection for both the soil and weathered rock areas where perched
groundwater may be encountered. The excavation within bedrock may also require
a concrete/benotnite lining to prevent groundwater ingress - this may be especially

significant if groundwater quality is of concern.

If bentonite is used in the piling process, particular attention should be given to the
concrete/bentonite slurry mix to be used for the pile walls in regards to groundwater
chemistry, storage and management of slurry.

With proper wall installation and sealing risk for increased impacts due to the
addition of the Rose Street Shaft are minimal.

Contaminated Land and ASS

The site currently consists of a generally flat, grass covered area with several trees
and shrubs growing within the site boundary. The site establishment works at Rose
Street will require the removal of trees, other vegetation and topsoil from the site.

The site is surrounded primarily by residential land use and boarded on three sides
by roadways including Rose Street. A historical service station is located adjacent
the shaft site and currently operates as a veterinary clinic. The site is listed on the
Queensland DERM’s Environmental Management Register (EMR) due to its past
use as a service station. As a result of this historical land use, two groundwater
wells were installed in Rose Street adjacent the Wooloowin Vet. One groundwater
sampling event has been completed since installation did not detect any

hydrocarbon associated impacts in the groundwater.

Melrose Park is located approximately 100 m to the east of the site and is also listed
on the EMR due to possible historical filling. Three groundwater wells have been
installed at the site and have been sampled once and have not returned evidence of

groundwater impacts.

A search of the EMR of the nominated lots has been carried out, the results of which
are summarised below:
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Table 3 — Summary of EMR Nominated Lots Search

Lot Plan EMR CLR
1 RP 104544 Not listed Not listed
85 RP 104 544 Not listed Not listed
55 RP 19480 Not listed Not listed
56 RP 19480 Not listed Not listed
1 RP 95711 Not listed Not listed
2 RP 95711 Not listed Not listed

A number of historical Aerial Photographs are available and were reviewed with the
general observations outlined below:

o August 1955 — 2 x large buildings present on the site, use is unclear;

August 1964 - 2 x large buildings present on the site, use is unclear;

June 1982 — Landuse is unclear, large red roofed buildings;

November 1994 — Landuse is unclear 2 x large red roofed buildings;

March 2002 — Site is vacant and buildings demolished; and
October 2008 — Vacant site.

Acid Sulphate Soils

Due to the location of the site is it possible that acid sulphate soil may be present at
various depths. The proposed works will involve significant excavations works and
management of the excavated soil may be required to lime stabilisation or off site
treatment.

Management Requirements
The following actions should be carried out to assess the potential risks associated

with contaminated land and acid sulphate soil at the proposed shaft site:

o Complete additional rounds of groundwater sampling in the vicinity of
the site, with particular reference to the historical services station site
adjacent the shaft site.

o Complete a details historical review to determine the historical use of
the site.

¢ Although the site(s) is not listed on the EMR, the historical activities are

unclear at present and may warrant preliminary assessment of the
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shallow soil profile. It may be required to complete a series of shallow
testpits (six in total) in the areas of the large historical buildings located
on the site to assess the potential for potentially shallow contaminated
soils.

o Complete one deep borehole is the centre point of the proposed shaft to
assess the potential for acid sulphate soil and to develop appropriate
management techniques for the disposal of spoil. Contaminated land
samples should be collected to assist in developing suitable offsite

disposal options.

Haul Route Management for Spoil Haulage, Construction Materials Haulage and
other Movements of Heavy Vehicles Accessing the Worksite:

The haul routes identified have been reviewed with the only identified change to the
infrastructure along the routes would be a realignment to the current island located
at the intersection of Park Road and Rose Street would be required to facilitate the
vehicle movements. The reconfigured island would be in compliance with Road
Planning and Design Manual requirements for use as a pedestrian refuge island. On
site queuing is available for approximately three spoil haulage vehicles.

The preferred northern routes for spoil haulage are:

o left turn from Park Road onto Rose Street, left turn onto Dawson Street,
continue onto Shaw Road, left onto Rode Road, Right turn onto
Gympie Road; and

o left turn from Park Road onto Rose Street, continue along Junction

Road, left turn onto Sandgate Road.

The preferred southern routes for spoil haulage are:

e left turn from Park Road onto Rose Street, continue along Junction
Road, right turn onto Sandgate Road; and

e Park Road, right turn onto Kedron Park Road, left turn onto Lutwyche
Road.

The routes nominated above have been proposed based on the hierarchy of road.
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Local roads used during this operation include only the section of Kent Road
between Rose Street and the site entry point and Park Road between Rose Street
and the site exit. The other roads nominated are either classed as District Access
Roads (under BCC City Plan) and Arterial Roads. The intersections along both
Junction Road and Rose Street have been assessed with the extra vehicles. The
current AADT (daily traffic volumes) show that the increase is marginal. During the
AM and PM peak hours, the impact of the increased construction vehicles (including
haulage vehicles) can be seen to be less than 0.5% increase of total traffic volumes
— refer to the table below. This similarly applies for the intersections of Dawson

Road/Junction Road and Junction Road/Sandgate Road.

Table 4 — Summary of Traffic Changes

Location AM Peak PM Peak AADT TJH Traffic | % increase
hour Hr Generation
Rose Street/ Kent Road Refer to attached STREAMS data »0.5%

intersection

Dawson Street/ Rose Street Refer to attached STREAMS data 10 voh »0.5%
vp

intersection

Sandgate Road/ Junction Road | Refer to attached Manual Intersection »1.5%

Intersection Count

It should be noted that the vehicles will be directed to use the nominated routes
above thus distributing the impact of the haulage vehicles through the intersections
of Dawson Road/Rose Street and Sandgate Road/Junction Road. The above
demonstrates worst case scenarios.

Access and parking arrangements along all routes are not affected by the spoil

haulage routes as the routes have been chosen based on their functional

classification.

6. RESPONSIBILITIES

Senior Project Manager
Review compliance of this Work Method Statement with the Occupational Health
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and Safety (OH&S) plan and the Community Notification Protocol.

Project Manager
Ensure relevant work methods and environmental and community obligations are
known by all persons and subcontractors. Ensure activities are in accordance with

design and specification.

Site Foreman / Supervisor
Ensure the works are undertaken in accordance with their OH&S Plans, JSEAs

and Site Safety requirements and in accordance with Project Objectives.

Project / Site Engineer(s)

Ensure correct safe work and environmental obligations are known, implemented
and followed by all persons. Ensure work is carried out in accordance with
designs, quality standards, environmental and community commitments. Carry out

testing and monitoring of the activities.

Subcontractors
Ensure they review and understand the documentation and training pertinent to
each task and activity prior to commencing it. Carry out works in accordance with

legislative requirements, this WMS, JSEAs and Project requirements.

Employees
Ensure they review and understand the documentation and training pertinent to

each task and activity prior to commencing it. Carry out work in accordance with

legislative requirements, this WMS, JSEA’s and Project requirements.

Community Liaison Coordinator
Plan and manage the stakeholder relations, communications and media issues

associated with the construction activities at the site.

7. SAFETY

All personnel will have completed the following prior to commencing work activities:

Project general induction
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Site specific induction

Blue Card or equivalent from another State

Pre-start meeting
JSEA’s and toolbox talk

The use of Personal Protective Equipment (PPE) is mandatory on the site.

Mandatory items of PPE must be worn at all times and include:

Long sleeve shirt

Long pants
Hard hat

High sided lace up steel capped boots

Safety glasses

All PPE must meet the relevant Australian Standard. Additional PPE, such as
hearing protection, dust masks, gloves, fall protection etc are to be used where
required by the JSEA.

All personnel will attend a daily pre-start meeting.

All personnel shall discuss the works procedure in a toolbox meeting and prepare
job specific JSEAs prior to the works commencing. The workforce and supervisors
will develop JSEAs prior to an activity beginning and each time the sequence of

work or people doing the work changes.

All plant and equipment is to be inspected and certified as fit for purpose prior to
operation on site. All plant and equipment is to receive pre-start checks, service and

maintenance as per the TJH procedures for mobile plant.

8. ENVIRONMENT AND COMMUNITY

Equipment emitting impulsive or tonal noises that have specific operating criteria will

be operated in accordance with those criteria.
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Areas of environmental and community concern arising from the works will be

addressed in the planning and work methodology so as to mitigate the impacts.

Community and stakeholder liaison (including businesses and local politicians) will
be undertaken by the Community Relations Team in accordance with the TJH
Community and Consultation Management Plan (CCMP). The appropriate Project
Manager or Site Supervisor will be made available to support the Community

Relations team to participate in stakeholder briefings where required.

As part of the overall community engagement activities, letter box drops will be
undertaken to notify the community of the proposed and upcoming major works. A
24 Hour Community Hotline (Phone: 1800 721 783) and dedicated email address

(contactus@tih.com.au) is established to respond to community enquiries and

issues. The construction team and subcontractors should carry the Community
Enquiries business card with them at all times for use when approached by a

member of the public.
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9. REFERENCES

e TJH-GL-MPR-EN-006 Site Environmental Plan

¢ TJH-GL-MPR-EN-008 Water Quality Monitoring

e TJH-GL-MPR-EN-009 Air Quality Monitoring

e TJH-GL-MPR-EN-010 Vibration Management

e TJH-GL-MPR-EN-0011Noise Management

¢ TJH-GL-MPR-EN-014 Sediment Control Design and Management
o TJH-GL-MPR-EN-016 Weed Management

o TJH-GL-MPR-EN-017 Dewatering

o TJH-GL-MPR-EN-018 Tree Management — General

¢ TJH-GL-MPR-EN-019 Flora Management

¢ TJH-GL-MPR-EN-020 Fauna Management

¢ TJH-GL-MPR-EN-022 Approvals Management

e TJH-GL-MPR-EN-023 Cultural Heritage — Non-Indigenous

o TJH-GL-MPR-EN-024 Waste Management

e TJH-GL-PLN-CO-006 Project Traffic Management Plan

o TJH-GL-PLN-CO-008 Construction Traffic Management Plan (Rose St)

¢ Rose Street Community Engagement and Communication Plan

SAFETY
e TJH Occupational Health and Safety (OH&S) Management Plan.
¢ Occupational Health and Safety Act 2000
e Occupational Health and Safety Regulations 2001
¢ Work Cover Code of Practice — Excavation (March 2000)
e Work Cover Code of Practice — Moving Plant on Construction Sites
(2004)
e TJH procedures for mobile plant on work sites, including operator

certification.

QUALITY
Quality Assurance will be carried out in accordance with the TJH Project
Management Plan (PMP) and associated sub plans.
TJH-AM-ITP-CO-0003 Demolition and Clearing
TJH-AM-CKL-CO-0003 Demolition and Clearing
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DRAWING
TJH-AM-SEP-EN-0001-A-01 — Rose Street Site Environmental Plan

APPENDICES
Proposed equipment specifications
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permission of Air Noise Environment Pty Ltd.

Disclaimer:

This document has been prepared with all due care and attention by professional environmental
practitioners according to accepted practices and techniques. This document is issued in
confidence and is relevant only to the issues pertinent to the subject matter contained herein. Air
Noise Environment Pty Ltd holds no responsibility for misapplication or misinterpretation by third
parties of the contents of this document. If this document does not contain an original signature, it
is not an authorised copy. Unauthorised versions should not be relied upon for any purpose by the
client, regulatory agencies or other interested parties.

Where site inspections, testing or fieldwork have taken place, the report is based on the information
made available by the client or their nominees during the visit, visual observations and any
subsequent discussions with regulatory authorities. The validity and comprehensiveness of
supplied information has not been independently verified and, for the purposes of this report, it is
assumed that the information provided to Air Noise Environment Pty Ltd is both complete and
accurate. It is further assumed that normal activities were being undertaken at the site on the day
of the site visit(s).
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INTRODUCTION

This report forms part of a Request for Change submission associated with the proposed Rose
Street construction site. In order to assess potential environmental impacts and identify appropriate
mitigation measures, acoustic and air dispersion modelling has been undertaken by Air Noise
Environment.

The assessment specifically addresses potential air and noise impacts associated with various
stages of the Rose Street project:

construction of the proposed acoustic shed;
excavation of the shaft (during construction of the acoustic shed);
operational phase (post-construction of shed) during roadheader excavation;

haul vehicles along the proposed haul routes.

The results of the predictive modelling have been compared with noise and air quality goals
specified in the Coordinator General's Report for the Airport Link and Northern Busway (APLNB)
Project. Where goals are not specified in the Coordinator General's report, referenced has made to
goals from other relevant agencies.

Wik
f ,h'.|1
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2 ASSESSMENT GOALS
21 AIR QUALITY GOALS

Tables 2.1 and 2.2 presents a summary of the air quality goals considered for the purposes of the
assessment. It is noted that the Coordinator General's report provides air qualities for dust fallout and
PMy, levels only. Where air quality goals associated with other pollutants are required, air qualities
provided by the National Environmental Protection (Ambient Air Quality) Measure 2003 in the
Environmental Protection (Air) Policy 2008.

TABLE 2.1: APLNB COORDINATOR GENERAL'S REPORT - SUMMARY OF AIR QUALITY GOALS

Maximum acceptable increase over existing background fallout

Existing Dust Fallout Level levels (g/m?/mth)
(g/m?/month)
Residential Area Commercial Area
2 2 2
3 1 2
4 0 1
5 0 0

Health-based goal for ambient air (PM,)
24 hr average (exceedances no more than 5 times / year) 50 ug/m?

TABLE 2.2: SUMMARY OF AIR QUALITY GOALS

Pollutant Goal Averaging Period Source
Carbon Monoxide 11,000 8-hour NEPM/EPP(Air)
, o 246 1-hour
Nitrogen Dioxide 62 Annual NEPM
TSP 90 Annual NEPM
Benzene 10 Annual NEPM

2.2 NOISE GOALS
2.21 APLNB Coordinator Generals Report

The APLNB CG's report places requirements on the management of noise emissions during the
construction of the Airport Link project. In particular the CG's Report requires that:

'7. General Construction
(a) Construct the Project in accordance with the Construction EMP and Construction

AIR NOISE ENVIRONMENT PTY LTD
/NETWORK/PROJECTS/2061/REPORTING/2061REPORT02.0DT Page 2
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EMP Sub-Plans.

(b) Collection, unloading and haulage of spoil from construction sites may be
undertaken at any time of the day or night between 6.30 am Mondays to 6:30 pm
Saturdays, but with no haulage on Sundays or public holidays. Otherwise, construction
activities for works on or above the surface and which generate excessive levels of
noise, vibration, dust or construction traffic movements, must only be undertaken
between 6.30 am to 6.30 pm Mondays to Saturdays and at no time on Sundays or
public holidays, except for special circumstances where the above-the-surface works
should be conducted outside these days and hours. Examples of such special
circumstances include:

(I) works on arterial roads to avoid disruption to peak traffic flows (eg Inner City
Bypass, Lutwyche Road, Gympie Road, East West Arterial);

(11) works in rail corridors; and

(lll) works involving and transport of large pre-fabricated components (eg bridge
workKs).

(c) Construction worksites along the tunnel alignment must be designed and constructed
to provide for the management and mitigation of construction impacts by:

(l) incorporating acoustic screening, ventilation and dust filtration equipment to
achieve the environmental objectives and performance criteria set out in the EIS
Chapter 19 Draft Outline EMP (Construction) of these Conditions. In particular,
spoil-handling facilities (being for stockpiling, handling and loading into haulage
tfrucks) and tunnel shafts servicing underground works should be enclosed,
ventilated and acoustically-lined;’

In addition to a number of noise management measures the CG's Report makes reference to the
noise goals presented in the Draft Environmental Management Plan (Draft EMP) provided in the
Environmental Impact Statement (EIS) prepared for the project. These goals are summarised in the
following section.

221 Draft EMP

The draft EMP presented in the EIS provides a number of goals for the assessment of the acoustic
performance of the construction works. It is intended that these goals are considered in the
development of the construction program and design of acoustic mitigation measures implemented
as part of the construction works.

Tables 2.3 and 2.4 present a summary of the noise goals as provided in the Draft EMP from the
EIS.

TABLE 2.3: DAYTIME CONSTRUCTION INTERNAL NOISE GOALS

Maximum Construction Internal Noise Target

Type of Building Occupancy
Steady LAeq(15 minute) dB(A) Non-steady LA1o(15 minute) dB(A)

Residential buildings
. Living areas 45 — near major roads 55 — near major roads
. Sleeping areas 40 — near minor roads 50 — near minor roads

AIR NOISE ENVIRONMENT PTY LTD
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Maximum Construction Internal Noise Target

Type of Building Occupancy
Steady LAeq(15 minute) dB(A) Non-steady LA1o(15 minute) dB(A)

Place of Worship 40 — with speech amplification 50 — with speech amplification
Schools:

. Music rooms 45 55

. Teaching areas 45 55

. Libraries 50 60

. Gymnasia 55 65

Commercial buildings

= Office space 45 55

. Retail space 50 60

TABLE 2.4: INTERNAL NOISE GOALS TO AVOID SLEEP DISTURBANCE

Criterion Hours Goal

. For residences within R1 — R3 categories as
described in NIAPSP — 45 dB(A) Lamax
For residences within R4 — R6 categories as
described in NIAPSP — 50 dB(A) Lamax

For residences within R1 — R3 categories as described

For intermittent

. . 6:30 pm — 6:30 am
construction noise

in NIAPSP:
. 35 dB(A) Laeqadgj (15mins) fOr temporary noise
n 30 dB(A) Laeqadgj (15mins) fOr long term noise
Forsteady  6:39 pm - 6:30 am 0 dB{A) Laeaaarsmes for long term _
construction noise For residences within R4 — R6 categories as described
in NIAPSP:

. 45 dB(A) Laeq agj (1smins) fOr temporary noise
. 35 dB(A) Laeq adgj (15mins) fOr long term noise

These goals are considered in the assessment of potential impacts associated with construction
activities for Rose Street.

221 BCC Noise Impact Assessment Planning Scheme Policy (NIAPSP)

The Brisbane City Council NIAPSP provides guidance (through reference to Australian Standard
AS 1055.2) to average background noise levels for residential areas in Brisbane. These values
represent an indication of the typical background noise levels expected in an area given its
proximity to major and minor roads and commercial or industrial uses.

Table 2.5 presents a summary of the typical average background noise levels for each category of
residential use within Australia. This information is used to identify the most appropriate noise goals
for residential receptors near to the Rose Street site based on pre-commencement noise
monitoring.

AIR NOISE ENVIRONMENT PTY LTD
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TABLE 2.5: ESTIMATED AVERAGE BACKGROUND A-WEIGHTED SOUND PRESSURE
LEVELS (Las,7) FOR DIFFERENT AREAS CONTAINING RESIDENCES IN AUSTRALIA

Average background A-weighted sound pressure level, (Laso,)

Na‘:tlesae Description of Monday to Saturday Sunday and public holidays
catedo Neighbourhood
gory 0700 — 1800 1800 — 2200 2200 - 0700 0900 -1800 1800 — 2200 2200 - 0900
Areas with
R1 negligible 40 35 30 40 35 30
transportation
Areas with low
R2 density 45 40 35 45 40 35
transportation
Areas with
medium density
R3 transportation or 50 45 40 50 45 40
some commerce
or industry
Areas with dense
transportation or
R4? with some 55 50 45 55 50 45
commerce or
industry
@  Categories R5 and R6 from the NIAPSP would be expected to have background noise levels equal to or greater than
these

2.2.2 Summary of Assessment Noise Goals

Table 2.6 presents a summary of the internal noise goals considered for the purposes of the
assessment.

Noise monitoring completed at the Rose Street site indicates the area can be defined as an R3 Noise
Category. The day and evening average Lag noise levels were measured at 52 dB(A) and 46 dB(A)
respectively (night-time measurements have been considered invalid due to the heavy rainfall). These
correspond to the designated day and evening R3 background noise levels of 50 dB(A) and 45 dB(A),
respectively.

TABLE 2.6: SUMMARY OF NOISE GOALS

Day (Area Near Major Road) Night (R3 Noise Area)
Noise Goals Steady-state Non-steady Steady-state Non-steady
(Lacqad 15min) state (Lasqac tmin) state
(LA10,adj,15-min) (LAMax)
Residential Receptors
Internal 45 55 30 45
External’ 55 65 40 55
Teaching Areas (Queensland Aerospace College)
Internal 45 55 45 55
External? 65 75 65 75
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Day (Area Near Major Road)

Non-steady
state
(LA1 0,adj,15-min)

Noise Goals Steady-state
(LAeq,adj,1 5-min)

Commercial Receptors

Internal 45 55

External® 65 75

' 10 dB attenuation assumed for construction materials
2 20 dB attenuation assumed for construction materials

Night (R3 Noise Area)

Steady-state Non-steady
state
(LAeq,adj,15-min)
(LAMax)

It is assumed that the noise level difference between the level outside a residential dwelling, and inside
a habitable room is a nominal 10 dB(A) for older type dwellings that rely predominantly on natural

ventilation through windows.
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3 AIR QUALITY ASSESSMENT
3.1  INTRODUCTION

This section presents an assessment of potential air quality impacts associated with construction
activities at the proposed Rose Street construction site. For the purposes of assessing compliance
of the proposed works with the air quality goals, air dispersion modelling has been undertaken.

The Ausplume model (version 6.0) was used in this assessment. Ausplume is an approved
Gaussian plume dispersion model for regulatory assessment in Queensland. The model accounts
for meteorological data, building wake effects and terrain effects in the prediction of ground level
concentrations of pollutants from stack, area or volume sources. Ausplume assumes steady state
meteorology for the field of influence of the source being considered.

Steady state meteorology assumes that for any given time period of model calculation (usually
1 hour), the wind and other meteorological conditions are uniform over the entire area being
modelled, and that a plume is assumed to travel instantaneously to the edge of the modelled area
in a straight line. A number of additional parameters are considered in the modelling. Each of these
parameters is considered in the following sections. The modelling was completed with impacts
considered only for the proposed development site.

3.2 RECEPTORS

Terrain data for area surrounding the development was obtained using the NASA SRTM (Shuttle
Radar Topography Mission) dataset (90 metre intervals). Terrain heights for an area of
approximately 1 km x 1 km surrounding the proposed development was included in the dispersion
model to account for ground height variability. The gridded receptors were spaced at 10 metre
intervals.

3.3 METEOROLOGICAL DATA

For the dispersion modelling a prognostic meteorological dataset for Kedron based on
meteorological modelling previously undertaken by Air Noise Environment was utilised. This
datafile contains the range of typical meteorological conditions for the region.

3.4 BACKGROUND AIR QUALITY MONITORING

In order to predict cumulative ground level concentrations, consideration has been given to existing
background levels based monitoring completed by the Queensland Environmental Protection
Agency.

The Queensland EPA operate a number of monitoring stations within the Brisbane area. Table 3.1
presents a summary of the nearest monitoring station to the proposed site measuring each of the
considered contaminants along with the measured averaging period. For CO and PMy,, background
levels have been based on monitoring completed by Air Noise Environment in 2006 at Pinkenba.

AIR NOISE ENVIRONMENT PTY LTD
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TABLE 3.1: BACKGROUND AIR QUALITY MONITORING

Contaminant co NO. Benzene PM;,o TSP
Background
Concentration 375 41 54 25 84
(ng/m’)
Averaging
Period 1 hour 1 hour 24 hour 24 hour 24 hour
Morg:toermg Pinkenba Rocklea Springwood Pinkenba Brisbane CBD

3.5 MODELLING RESULTS

3.5.1 Scenario 1 — Shed Construction
3.5.1.1 Introduction

During the construction of the acoustic shed, various diesel powered equipment and machinery are
expected to be utilised. Potential emissions sources associated with construction of the shed
include haul trucks, cranes, piling rig and concrete-related equipment (concrete pump/vibrator).
Construction activity is expected to occur between the hours of 6.30 am and 6.30 pm only.

3.5.1.2 Emission Data

Table 3.2 presents the modelled source and emission data considered for modelling of shed
construction emissions. Emission factors have been sourced from the US EPA Exhaust and
Crankcase Emission Factors for Nonroad Engine Modelling — Compression Ignition. The modelling
has taken into consideration that construction and associated air emissions will occur during the
daytime only.

TABLE 3.2: SHED CONSTRUCTION - EMISSON DATA

Power Load Operating Emission Rate (g/s)

Equipment kW Factor Time Cco NO PMio Benzene
Concrete Truck 350 0.1 50% 0.00549 0.01628 0.00098 0.00005
Haul Truck 350 0.1 50% 0.00549 0.01628 0.00098 0.00005
Piling Rig 200 0.5 50% 0.01402 0.04688 0.00281 0.00017
Crane 270 0.5 50% 0.02118 0.06285 0.00377 0.00021
Concrete Pump 45 0.75 50% 0.00958 0.02955 0.00125 0.00009
Concrete Vibrator 5 0.75 50% 0.00287 0.00300 0.00020 0.00002

AIR NOISE ENVIRONMENT PTY LTD
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3.5.1.3 Predicted Results

Predicted dispersion ground level concentrations for carbon monoxide, nitrogen dioxide, PM, and
Benzene are presented in Figures 1 to 4.
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Figure 1: Predicted Cumulative Ground Level CO Concentrations (8-hour Average) (mg/m3),
Air Quality Goal — 10 mg/m3
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Figure 2: Predicted Cumulative Ground Level NO, Concentrations (1-hour Average) (ng/md),
Air Quality Goal — 246 pg/m®
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Figure 3: Predicted Cumulative Ground Level PMs, Concentrations (24-hour Average) (ng/
m?), Air Quality Goal — 50 pg/m?
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Figure 4: Predicted Cumulative Ground Level Benzene Concentrations (Annual Average) (Lg/
m3), Air Quality Goal — 10 pg/m?
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3.56.2 Scenario 2 - In Operation
3.5.2.1 Introduction
Once the construction of the shed has been completed, the main sources of air emissions will be
tunnel excavation construction activity (using roadheader machinery) and four proposed diesel
generators. It is noted that the use of diesel generators on-site has not yet been confirmed
however, as a worst-case scenario, generator emissions have been included in the assessment.
3.5.2.2 Emission Data
The following emission sources have been considered during operation of the shed:

= emissions from tunnel excavation works; and

= emissions from the proposed diesel generators (total of 4).
Emission rates for the proposed tunnel excavation works have been based on monitoring data
provided by TJHJV associated with previous tunnel works in Australia. Emission rates for the
proposed generators have been based on information provided by the equipment supplier
(Aggreko).

Two scenarios have been considered for the purpose of assessing potential impacts:

= No Mitigation — tunnel excavation emissions vented via shed louvres along southern wall, no
particulate or catalytic converters provided for the generators; and

= Mitigation:
= all tunnel excavation emissions vented via stack with vertical dispersion. In order to
direct all emissions via a stack, vehicle entry points would need to remain closed. This
can be achieved through the use of entry curtains, which automatically open and close
to allow vehicles to pass through; and

= particulate filters (> 90% PMy, reduction) and catalytic converter (> 90% NOy reduction)
on generators.

Table 3.3 presents the estimated emission rates for the proposed operational works.

TABLE 3.3: IN OPERATION - EMISSION DATA

Emission Rate (g/s)

Equipment/Activity co NO, PMio TSP Benzene
No Mitigation
Tunnel Excavation Works 1.26 0.19 (NO,) 0.047 0.094' 0.0003
Generators 0.833 4,962 0.069? 0.069 0.0024
With Mitigation
Tunnel Excavation Works 1.26 0.19 (NOy) 0.047 0.094' 0.0003
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Emission Rate (g/s)
Equipment/Activity co NOx PMio TSP Benzene
Generators 0.833 0.4962 0.00692 0.0069 0.0024

" Assumed to be 2 times the amount of PMy, (based on NPI mining emission factors)
2 All particulate matter emitted from the generators are assumed to be PMj,

3.56.2.1 Predicted Results — No Mitigation

Table 3.4 presents maximum predicted sensitive receptor concentrations with and without
mitigation for each pollutant. Predicted dispersion ground level concentrations for pollutants are
presented in the following figures.
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Figure 5: Predicted Cumulative Ground Level CO Concentrations (8-hour Average) (ng/md),
Air Quality Goal — 11,000 pg/m?
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Figure 6: Predicted Cumulative Ground Level NO, Concentrations (1-hour Average) (ng/m?)
Air Quality Goal — 246 pg/m?
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Figure 7: Predicted Cumulative Ground Level PMs, Concentrations (24-hour Average)
(ng/m?), Air Quality Goal — 50 pg/m?
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Figure 8: Predicted Cumulative Ground Level TSP Concentrations (Annual Average) (ng/md),
Air Quality Goal — 90 pg/m?
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Figure 9: Predicted Cumulative Ground Level Benzene Concentrations (Annual Average) (ng/
m?), Air Quality Goal — 10 pg/m?

According to the predicted results, non-compliance with the relevant air quality goals is predicted for
PMi,, TSP and nitrogen dioxide concentrations. Nitrogen dioxide is predicted to exceed the air
quality goal by a significant margin (with the generators contributing significantly to the overall
concentrations from the site).
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3.5.2.1 Predicted Results — Mitigation

Figures 10 to 12 present predicted concentrations taking into the mitigation options presented in
Section 3.4.2.1.
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Figure 10: Mitigation - Predicted Cumulative Ground Level NO. Concentrations (1-hour
Average) (nLg/m?), Air Quality Goal — 246 pg/m?
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Figure 11: Mitigation - Predicted Cumulative Ground Level PM,, Concentrations (24-hour

Average) (ng/m3),Air Quality Goal — 50 pg/m?

AIR NOISE ENVIRONMENT PTY LTD
/NETWORK/PROJECTS/2061/REPORTING/2061REPORT02.0DT

Page 20



TJHJIV a__é.—"‘_ —=
Rose Street - Noise and Air Quality Assessment E—2

E065200
E965100 B
6968000 |
6967900 [l
BRE7800

GEETTO0

Narthing (metres)

BRETE00

BOETE00

G T ald

S03800 502200 G04000 G04100 GO4200  G04300 2 GO4400 504500  BO4E00

Conc. (microgram/m3). 24 hour avg., src.gr. 1
Figure 12: Mitigation - Predicted Cumulative Ground Level TSP Concentrations (Annual
Average) (ng/m?), Air Quality Goal — 90 pg/m?

According predicted results, provided that the appropriate mitigation measures are installed,
pollutant concentrations are predicted to comply with the relevant air quality goals.
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3.5.3 Scenario 3 — Haul Routes

3.5.3.1 Introduction

During roadheader excavation, up to 10 haul truck movements are proposed per hour. Haul trucks
are to be directed along Gympie Road, Park Road, Rose Street, Junction Road, Rode Road and

Sandgate Road.

Dispersion modelling was completed for maximum hourly traffic movements on the proposed haul
route. For the purpose of assessing potential impacts, haul truck emissions along Park Road, Rose

Street and Junction Road have been considered.

3.5.3.2 Emission Data

In order to model existing traffic emissions, vehicle fleet emission rates were provided by BCC in
the form of an emissions factoring spreadsheet for the Brisbane vehicle fleet of 2000. Tables 3.4

and 3.5 presents the modelled emission factors.

TABLE 3.4: TRAFFIC DATA

Existing Traffic
Rose Street

Pollutant Park Road Traffic Traffic
(9/km/veh) (g/kmiveh)
Max Hourly
Count 1083 7
HV% 6.3 53

TABLE 3.5: EMISSION FACTORS

Rose Street

Park Road Traffic Traffic

Pollutant

Proposed Construction Traffic

Articulated Diesel Vehicle
(g/kml/veh)

10
100

Articulated Diesel Vehicle

(g/kml/veh) (g/kmiveh) (g/km/veh)
NO, 2.705 2.843 34.314
CO 12.947 12.852 6.940
TOC 0.759 0.758 0.664
Benzene' 0.038 0.038 0.033
PMio 0.106 0.115 1.001

" Estimated as 5 % of total organic compounds (TOC)
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3.5.3.3 Emission Data

Figures 13 to 16 present predicted contour plots for various vehicular emission compounds.
Contour plots for both existing traffic and the contribution from haul vehicles are presented. As
indicated on these figures, 10 haul vehicles are not predicted to contribute significantly to the
surrounding.

S - % L ShEe

Figure 13a: Existing Traffic - P;edicted Grond Level PM4, Concentratons (24-hour Average)
(ng/m’)

(24-hour Average) (nLg/m?)
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Figure 14a: Existing Traffic - Predicted Ground Level NO. Concentratlos (1-hour Average)
(ng/m’)
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Flgure 14b: Contrlbutlon from Haul Vehicles - Predicted Ground Level N02 Concentratlons
(1-hour Average) (ng/m?3)

AIR NOISE ENVIRONMENT PTY LTD
/NETWORK/PROJECTS/2061/REPORTING/2061REPORT02.0DT Page 24



TJHJIV =
Rose Street - Noise and Air Quality Assessment E—2

R ey NSl : ;
Figure 15a: Existing Traffic - Predicted Ground Level Benzene Concentrations (Annual
Average) (ng/m?3)

Concentrations (Annual Average) (Lg/m?)
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Concentrations (8-hour Average) (ng/m?)
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4 CONSTRUCTION NOISE ASSESSMENT
41 INTRODUCTION

Environmental noise modelling has been completed using the computational software Cadna/A
(Version 3.7) developed by DataKustik. The model has been utilised to predict the impacts
associated with airborne noise emissions from the plant noise sources anticipated to operate during
the Airport Link and Busway construction activities identified in this report on nearby sensitive
receptors.

Cadna/A is a recognised modelling package designed to account for the influences of three
dimensional terrain, ground type and air absorption in addition to source characteristics, shielding
and/or reflections from buildings and barriers and distance attenuation to predict noise impacts at
receptor locations.

Modelling scenarios for the various stages of construction and operations have been considered in
the following sections. Modelling considers the no mitigation and mitigation scenarios for
comparison for each of the stages of the construction works. The adopted sound power level of
plant and equipment are considered based on available data for the equipment proposed to be
utilised.

The results of the acoustic modelling presented in this report are provided as:
. maximum noise levels predicted at individual sensitive receptor buildings;

. tabulated results of the number of sensitive receptor buildings/properties predicted to exceed
the criteria for each scenario.

It should be noted that where multiple residences are contained within a single building (e.g.

residential units) these are considered as a single building/property in the assessment presented in
this report.

41 GENERAL ASSUMPTIONS

In order to compare predicted maximum noise levels with the project construction noise goals, the
following assumptions have been adopted:

. as a worst case assessment approach, Lamax predictions are compared to Laio noise goals (for
non-steady state daytime operations);

. to predict Laeq NOise levels, the percentage of time equipment are expected to be in operation
has been included in the noise model;

. noise predictions are calculated on all fagades of potentially affected buildings to identify the
worst affected fagade for all floor levels identified during site visits; and

. meteorological effects have not been considered due to the close proximity of the worst
affected receptors to the noise sources.

AIR NOISE ENVIRONMENT PTY LTD
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41 SENSITIVE RECEPTORS

The area surrounding the proposed construction site is predominantly residential. Some small
commercial businesses are located to the south at the corner of Rose Street and Kent Street. The
maijority of residential housing is either raised or two-storey. The nearest sensitive receptors are located
adjacent to the northern boundary of the proposed site.

Figure 17 identifies the sensitive receptors considered in the predictive noise modelling. A total of 98
residential houses have been modelled to determine potential impacts.

7
._ ;_'/"'

— ‘ s T - ..'-.I:'a ___-‘

Figure 17: Noise Modelling Receptor Locations

4.2 PROPOSED CONSTRUCTION ACTIVITIES

For the purpose of assessing potential impacts, the following noise scenarios have been considered:

m  Scenario 1 — construction of shed foundations (including construction of concrete foundations and
piling);

m  Scenario 2 — shaft excavation beyond depth of 20 metres with hydraulic hammer (prior to
construction of the shed)

= Scenario 3 — in operation (commencement of roadheader excavation).
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Scenarios 1 and 2 are expected to occur during the daytime period only (6.30 am to 6.30 pm). Scenario
3 is expected occur during both the day and nighttime periods. Table 4.1 summarises the noise sources
considered Scenarios 1 to 3.

TABLE 4.1: POTENTIAL CONSTRUCTION SCENARIOS

Number Sound Power Acoustical Usage

Activity Noise Source Required Level (dB(A)) Factor (%) '
Concrete Truck 1 per hour 111 1@ 40%
Concrete Pump 1 107 50
Concrete Vibrator 1 108 20
General Tool Noise 1 109 50
Shed Piling Rig 1 118 20
Constructi
onstruction Crane 1 105 17
Haul Truck 1 103 40
Warning Horns / Reversing .
Beepers All vehicles 115 5
Excavatara vr\T/]ltmheI-rlydraullc 1 115 20
Shaft Excavation
(during shed Crane 2 105 17
construction) General Tool Noise 1 109 50
Boom/Scissor Lifts 2 107 17
Haul Truck (daytime) 6 per hour 103 40
Front End Loader 1 111 40
Gantry Crane 1 105 17
. General Tool Noise 1 109 50
In Operation Generators (external to shed)? 4 81 100
Compressors (external to shed)? 1 83 100
Pump? 1 76 100

™ Acoustical usage factors based on information provided by the United States Department of Transportation Federal
Highway Administration (http://www.fhwa.dot.gov/environment/noise/handbook/09.htm)
2 Total sound power level considers an acoustic enclosure around external plant

During operation of the shed, it is assumed that the majority of noise from the shed is caused by the
front end loader, gantry crane and workshop tool noise at surface level. Contribution from noise
associated with equipment within the tunnel has been assumed to be minimal.

41 PROPOSED MITIGATION

411 Scenarios 1 and 2

The following mitigation scenarios have been considered for the construction of the shed:

= no mitigation;
= 2.4 m perimeter barrier; and

= 5.0 m perimeter barrier.
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Figure 18 presents the proposed barrier locations during construction of the shed.

Figure 18: Site Perimeter Barriers

411 Scenario 3

For the operation of the proposed shed, the following mitigation scenarios have been considered:

= Option 1 low performance shed material (typical Colorbond-type steel with no insulation);

m»  Option 2 proposed shed materials (R 50); and

= Option 2 proposed shed materials (Rw 50) with 2.4 m perimeter barrier.

The proposed shed construction material comprises of an external 50 mm Ortech Easiboard, internal 0.6
mm steel and cavity filled with 50 mm thick fibre glass insulation (14-18 kg/m?). The roller doors are
located along the western wall (4.5 m x 5.0 m) and eastern wall (7.5 m x 5.0 m).

In addition to the above, acoustic enclosures around external fixed plant (with an R,, of 20 dB) have been
considered.

Table 4.2 presents the construction material specifications considered in the noise modelling.
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TABLE 4.2: ACOUSTIC SPECIFICATIONS OF CONSTRUCTION MATERIALS

Material = Construction Octave Band Frequencies (Hz)
Option Material 63 125 250 500 1000 2000 4000 8000 "
Sound Reductions
Low Performance
1 Steel 3 8 14 20 23 26 27 35 23
1 Roller Doors 3 8 14 20 23 26 27 35 23
Proposed Ortech
2 Wall/Ceiling 16 24 40 50 56 61 71 - 50
System
2 Roller Doors 3 8 14 20 23 26 27 35 23
Absorption
Proposed 50 mm
2 fiore glass (14-18 - 0.17 |« 045 0.8 0.89 097 094 - -
kg/m?®)

41 MODELLING RESULTS

411 Scenario 1 — Shed Construction
Table 4.3 presents predicted external noise levels during the construction of the shed. Construction
noise is proposed to occur only during the daytime. Table 4.4 presents the total number of properties
predicted to exceed the relevant noise goals.

TABLE 4.3: SHED CONSTRUCTION - PREDICTED EXTERNAL NOISE LEVELS

Maximum Predicted External Maximum Predicted

Receptor La.q Noise Levels dB(A) Dayt_ime External Laio Noise Levels Dayt_ime
Noise Noise
Group No 24m 50m Goals No 24m 50m Goals
Mitigation Barrier Barrier Mitigation | Barrier Barrier
Residential 80 73 68 55 87 81 75 65
Educational 68 63 61 65 74 69 69 75
Commercial 67 62 57 65 74 69 64 75

TABLE 4.4: SHED CONSTRUCTION — TOTAL PROPERTIES EXCEEDING NOISE GOALS

No. of Properties Exceeding No. of Properties Exceeding

- - . . Total No.
Receptor Group Daytime Laq Noise Goal Daytime Laio Noise Goal of
No 24m 50m No 24m 5.0m  Pproperties
Mitigation Barrier Barrier Mitigation Barrier Barrier
Residential 66 54 38 48 34 24 98
Educational 0 0 0 0 0 0 1
Commercial 0 0 0 0 0 0 3
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During the construction phase, significant exceedances are predicted without any form of acoustic
mitigation. The Laeq and La1o Noise goals are exceeded by up to 25 dB and 22 dB respectively.

Provision of acoustic barriers at the site perimeter are predicted to significantly reduce potential noise
levels and the total number of properties with potential to exceed the noise goals. With a 5.0 m acoustic
barrier, an exceedance of the Laeq and Laig noise goals of up to 13 dB and 10 dB respectively is
predicted. It is noted that the total number of properties predicted to exceed the noise goals is
significantly reduced through the provision of 5.0 m acoustic barriers.

Figure 19 presents predicted external Laeq Noise levels for ground floor and first floor levels.
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Figure 19: Shed Construction - Predicted External L. Noise Levels
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41.1 Scenario 2 — Shaft Excavation

Tables 4.5 presents predicted external noise levels during shaft excavation. Construction noise is
proposed to occur only during the daytime. Table 4.6 presents the total number of properties predicted
to exceed the relevant noise goals.

TABLE 4.5: SHAFT EXCAVATION - PREDICTED EXTERNAL NOISE LEVELS

Maximum Predicted External Davti Maximum Predicted Davti
Receptor Laeq Noise Levels dB(A) r?c,)ilsrze External Laio Noise Levels szige
Group No 24m 50m  Goals No 24m  50m  Goals
Mitigation Barrier Barrier Mitigation | Barrier Barrier
Residential 75 70 62 55 85 80 72 65
Educational 61 57 58 65 68 64 66 75
Commercial 63 58 56 65 71 67 64 75

TABLE 4.6: SHAFT EXCAVATION - TOTAL PROPERTIES EXCEEDING NOISE GOALS

No. of Properties Exceeding No. of Properties Exceeding Total N
Daytime La.q Noise Goal Daytime Laio Noise Goal otal No.
Receptor Group of
No 24m 50m No 24m 5.0m  Properties
Mitigation Barrier Barrier Mitigation Barrier Barrier
Residential 39 24 18 30 16 12 98
Educational 0 0 0 0 0 0 1
Commercial 0 0 0 0 0 0 3

Where the hydraulic hammer is used, both the Lasq and Laio Noise goals for the project are predicted to
be exceeded by up to 20 dB.

Provision of acoustic barriers at the site perimeter are predicted to significantly reduce potential noise
levels and the total number of properties exceeding the noise goals. With a 5.0 m acoustic barrier, an
exceedance of the Laeq and Laio Noise goals of up to 7 dB is predicted. It is noted that the total number of
properties predicted to exceed the noise goals is reduced by up to 15 and 21 properties through the
provision of 2.4 m and 5.0 m acoustic barriers, respectively.

Figure 20 presents predicted external Laeq Noise levels for ground and first floor levels.
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Figure 20: Shaft Excavation - Predicted External L,.q Noise Levels
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4.1.2 Scenario 3 — Operational Phase

Tables 4.7 presents predicted external noise levels operation of the shed. Roadhoader excavation is
expected occur during the daytime and nighttime. It is assumed that the roller doors to the shed remain
closed during the nighttime period only. Table 4.8 presents the total number of properties predicted to
exceed the relevant noise goals.

TABLE 4.7: OPERATIONAL PHASE - PREDICTED EXTERNAL NOISE LEVELS

Predicted External Predicted External
Laeq Noise Levels dB(A) Laio Noise Levels dB(A)
Receptor Noise Noise
Group Low Proposed Fl'vrlgfe(:?aeld Goals Low Proposed Proposed ' Goals
Performance Material ith 2.4 Performance M ial Material with
Materials aterial | wit 4 m Materials ateria 2.4 m Barrier
Barrier
Daytime
Residential 83 66 66 55 86 69 69 65
Educational 73 55 53 65 75 58 56 75
Commercial 72 54 54 65 74 57 57 75
Nighttime
Residential 77 51 50 40 82 57 54 55
Educational 65 45 40 50 67 47 43 65
Commercial 65 44 42 50 69 47 46 65

TABLE 4.8: OPERATIONAL PHASE — TOTAL PROPERTIES EXCEEDING NOISE GOALS

No. of Properties No. of Properties
Receptor Exceeding Laq Noise Goal Exceeding Laio Noise Goal Totz;IfNo.
Group Perfcl;l?n‘;_vance PI\;IZ‘::::IC’ Mal:t;orra?s\?v?th Perfl_l?r‘r’l_vance P&‘;ﬁ’:ﬁ:r‘ Mz’::ggls\?v?th Properties
Materials 2.4 m Barrier Materials 2.4 m Barrier
Daytime |
Residential 98 8 6 58 1 1 98
Educational 1 0 0 1 0 0 1
Commercial 3 0 0 0 0 0 3
Nighttime
Residential 98 17 10 98 1 0 98
Educational 1 0 0 1 0 0 1
Commercial 3 0 0 3 0 0 3
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Figure 21: Nighttime Shed Operation - Predicted External L,., Noise Levels
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Figure 22: Daytime Shed Operation - Predicted External L. Noise Level

During the daytime operation of the shed, exceedance of the noise goals is predicted for each of the
mitigation scenarios. For proposed materials with a 2.4 m acoustic barrier, the Laeq and Laio daytime
noise goals are predicted to be exceeded by up to 11 dB(A) and 4 dB(A), respectively. Exceedances of
Laeq @and Laio nighttime noise goals are predicted at 6 properties and 1 property, respectively. Compliance
is predicted at the Queensland Aerospace College and the nearest commercial receptors using the
proposed shed construction materials.

During the nighttime operation of the shed, exceedance of the Laeq noise goals is predicted for each of
the mitigation scenarios. For proposed materials with a 2.4 m acoustic barrier, the Lasq nighttime noise
goal is predicted to be exceeded by up to 10 dB(A). The provision of a 2.4 m acoustic barrier is predicted
to reduce maximum Laeq NOise levels by up to 3 dB. In addition, the number of properties exceeding the
noise goals are reduced by 7 properties (10 properties compared to 17 properties exceeding).

Overall, significant reductions in noise levels are predicted for the acoustic shed using the proposed

AIR NOISE ENVIRONMENT PTY LTD
/NETWORK/PROJECTS/2061/REPORTING/2061REPORT02.0DT Page 38



TJHJV =—=¢
Rose Street - Noise and Air Quality Assessment e —

shed construction materials (Rv 50 with 50 mm thick fibre glass insulation, 14-18 kg/m3). It is also
noted that there is a potential for 1 or 2 concrete trucks to arrive before 10 pm. In order to reduce
noise breakout from the shed and minimise potential impacts, acoustic curtains at the vehicle entry/
exit doors should be provided.
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5 HAUL VEHICLE NOISE ASSESSMENT
5.1 APPROACH

Increases in noise emissions from roadways as a result of the addition of construction-related truck
traffic has been assessed by predicting how the additional truck traffic would alter the La1o (1-noun lEVvel
of noise emission from roadways using the CoRTN prediction method and CadnaA noise
abatement software.

As a worst case the minimum 1 hour of traffic has between attained for each section of road during
the proposed haulage hours, Monday to Saturday, 6:30 am and 6:30 pm. For the assessment of
worst case, the peak hourly spoil truck frequencies have been adopted.

The calculations have been predicted to attain the potential increase in relative noise levels from

each travelled road section. The addition of haul vehicles will increase both the traffic volumes and
percentage heavy vehicles, as described in Table 4.1.

5.2 PROPOSED HAULAGE ROUTES

Figures 23 and 24 identify the two haulage scenarios that have been considered. All sections of
route have been assessed where existing traffic data is unavailable for these sections.
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Figure 23: Scenario 1 Haulage Route
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ndelled

Figure 24 Scenario 2 Haulage Route
note: no traffic data has been available for Chalk Street at this time

5.3 TRAFFIC DATA

Discussions with TUIHJV have indicated that a total of 85 Haulage vehicle movements to and from
the Rose Street tunnelling operation are likely to occur per day. With an estimated maximum of 10
vehicle movements in a single hour being possible.

Table 1 presents the traffic flows along each sections of road considered based on 2006 and 2008
traffic counts performed by the Department of Main Roads. The minimum traffic occurring during
any 1-hour period from 6:30 am — 6:30 pm Monday to Saturday has been extracted from the DMR
data. Table 5.1 also presents the relative increase in %CV (commercial vehicles) predicted as a
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result of a maximum hourly increase of 10 vehicles. It should also be noted that traffic for Saturday
as well as weekday periods has been considered for Kent Street, to provide an indication of the
impacts for the quieter Saturday period (traffic data for Saturday was unavailable for other road
sections).

TABLE 5.1: DMR TRAFFIC COUNTS 2008

Road Section Minimum 1 hour %CV  Count Additional %CV with
Count cv Haulage Haulage
(6:30am — 6:30pm) Vehicles
Scenario 1
Gympie Rd (Rode — Kitchener) 3526 5.6 199 10 59
(2006 data)
Gympie Rd (Kitchener - Stafford) 3400 6.4 219 10 6.7
Gympie/Lutwyche Rd 3942 6.5 256 10 6.7
Kedron Park Rd 985 4.6 45 10 5.5
Park Rd 625 6.3 39 10 7.8
Rose St 810 5.3 43 10 6.5
Junction Rd 1011 28 28 10 3.8
Sandgate Rd (Junction — East 2480 6.9 172 10 7.3
West Arterial)
Sandgate Rd (East West Arterial 1086 7.5 81 10 8.3
— Nundah Tunnel)
Rode Rd (2006 data) 1077 4.4 47 10 5.3
Scenario 2
Gympie Rd (Rode — Kitchener) 3526 5.6 199 20 6.2
(2006 data)
Gympie Rd (Kitchener - Stafford) 3400 6.4 219 20 7.0
Gympie/Lutwyche Rd 3942 6.5 256 20 7.0
Kedron Park Rd 985 4.6 45 10 5.5
Park Rd 625 6.3 39 10 7.8
Kent Road (Weekdays) 99 2.0° 2 10 11
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Road Section Minimum 1 hour %CV  Count Additional %CV with
Count cv Haulage Haulage
(6:30am — 6:30pm) Vehicles
Kent Road (Saturdays) 55 2.0° 1 10 171
Kedron Park Road (South) 985 4.6 45 10 5.5
Chalk St Counts not available - - - -
Lutwyche Rd (Chalk — Kedron 2583 3.2 83 10 3.6
Park)

& Commerecial vehicles counts were not available for Kent Street, therefore typical %CV data has been used based on the
road type.

The change in traffic volumes and %CV is most significant where existing volumes of traffic are low.
This is because the addition of a small number of commercial (or heavy) vehicles greatly increases
the number of commercial vehicles and proportionately increases the %CV for this section of road.
Kent Street is the most prominent, going from an assumed 2% existing heavy vehicle content to a
significant 17.1% or 11.0% depending on the day of the week considered.

5.4 NOISE PREDICTIONS

Table 5.2 presents a summary of the predicted increase in 1-hour Laeq traffic noise levels for each
section of road considered.

TABLE 5.2: PREDICTED CHANGE TO 1-HOUR Laec NOISE LEVELS

Road Way Road Section Change to 1-Hour Lagq
Predictions (dB(A)
Scenario 1
. : +0.1
Gympie Road Rode Rd — Kitchener Street

Gympie Road Kitchener Street — Stafford Road +01
Gympie/Lutwyche Roads Stafford Road — Kedron Park Road +0.1
Kedron Park Road Lutwyche Road — Park Road +03
Park Road Kedron Park Road — Rose Street +0.4
Rose Street Park Road to Dawson Street +03
Junction Road Dawson Street — Sandgate Road +03
Sandgate Road Junction Road — East West Arterial +0.1
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Road Way Road Section Change to 1-Hour Lagq
Predictions (dB(A)
Sandgate Road East West Arterial — Nundah Tunnel +02
Rode Road Shaw Road — Gympie Road +03
Scenario 2
Gympie Road Rode Rd — Kitchener Street + 0.1
Gympie Road Kitchener Street — Stafford Road +0.2
Gympie/Lutwyche Roads Stafford Road — Kedron Park Road + 0.1
Kedron Park Road Lutwyche Road — Park Road +0.3
Park Road Kedron Park Road — Rose Street +04
Kent Road (Weekdays) Rose Street — Kedron Park Road +2.8
Kent Road (Saturdays) Rose Street — Kedron Park Road + 3.6
Kedron Park Road Kent Street — Chalk Street +0.3
Chalk Street Kedron Park Road — Lutwyche Road Data unavailable
Lutwyche Road Chalk Street — Kedron Park Road + 0.1

The results presented in Table 4.2 predict that spoil traffic would generally not increase average
traffic noise levels for scenario 1, however would significantly impact on predicted noise from traffic
along Kent Street in scenario 2. Changes in noise levels of 3 dB(A) or less are usually considered
undetectable to the human ear and such changes are therefore usually considered to represent
negligible additional impact.

Review of the results for Kent Street indicates that for the Saturday traffic, having lower initial
volumes than weekday traffic, the increase in both traffic volume and the relative percentage of
heavy vehicles is significant. There is the potential for all road sections to have elevated predictions
where traffic flows are reduced on Saturdays.

5.5 MITIGATION

Recommended mitigation measures include:

. Best practice management over engine noise emissions by procurement and maintenance of
a fleet that conforms to Australian Design Rule 28/01 for engine noise emissions, tested in
accordance with the National Road Transport Commission document Stationary Exhaust
Noise Test Procedures for In-Service Motor Vehicles.
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. Adoption of airbag suspension throughout the fleet to minimise noise associated with empty
trucks travelling over road irregularities.

. Satellite tracking and management of the position of the truck fleet to ensure that waiting
queues are appropriate to space constraints, minimising noise from idling trucks.

. Negotiation with residents to discuss noise mitigation measures available such as property
treatments (eg window and/or door upgrades and ventilation/air-conditioning) if determined to
be required during detailed.

. Keeping roads sections well maintained will reduce the noise impacts (trailers banging across
pot holes, etc.). Achieving this will require notification of authorities to ensure proper
maintenance of road sections.

. inform residences along haul route sections located in residential areas.
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1 CONCLUSIONS
1.1  AIR QUALITY ASSESSMENT

Air dispersion modelling has been completed for the Rose Street construction site to assess potential air
quality impacts. The modelling results can be summarised as follows:

= compliance with the air quality goals for emissions associated with the construction of the site;

= non-compliance with the air quality goals for emissions associated with tunnel excavation and
site diesel generators;

= pollutant concentrations associated with additional haul route vehicles are predicted to be
minimal.

Based on the predictive air dispersion modelling, the following recommendations should be
implemented at the proposed Rose Street site:

= provision of emission reduction technology (ie.particulate filters and catalytic converters) on the
proposed generators. A minimum reduction of 90% is required for PM, and NO, emissions from
the generators;

= direct all tunnel air emissions externally via a rooftop stack (instead of the proposed ventilation
louvres). In order to achieve this, vehicle entry doors should remain closed to provide a negative
pressure, forcing all emissions up the stack. As up to 7 haul vehicles per hour enter and leave
the site during the daytime period, it would be necessary to provide entry curtains at the vehicle
entry/exit points. It should be noted that the provision of entry curtains will help minimise
potential noise impacts; and

» shakedown areas for haul trucks leaving the proposed shed enclosure; and

« provision of covers over haul material leaving and entering the construction site.
In addition to the above, completion of dust fall out and PM+, monitoring should be completed in order to
monitor particulate concentrations at the nearest sensitive receptors. Permanent dust fall out gauges
should be installed at the nearest sensitive receptors and monitoring should be completed for one month

periods for comparison with the Coordinator General air quality goals. It is recommended that PM1,
monitoring be completed monthly and during the beginning of new construction phases.

1.1  NOISE ASSESSMENT

Based on the predictive noise modelling, the following recommendations should be implemented at the
proposed Rose Street site:

= construct a 5.0 m acoustic barrier at the site perimeter (as presented on Figure 2). The acoustic
barrier should be construction of a material with a minimum mass density of 10 kg/m? and be
continuous with no air gaps;

= for the proposed shed:
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= construct the acoustic shed using the proposed wall/ceiling system - external 50 mm
Ortech Easiboard, internal 0.6 mm steel and cavity filled with 50 mm thick fibre glass
insulation (14-18 kg/m?);

= provision of acoustic enclosure around external fixed plant (20 dB attenuation);
= provision of acoustic curtains at the vehicle entry/exit points; and

= provision of an acoustic barrier (at least 2.4 m high) at the site perimeter (as presented
on Figure 2). The acoustic barrier should be construction of a material with a minimum
mass density of 10 kg/m? and be continuous with no air gaps.

Exceedances of the adopted noise goals are predicted even with the above noise control measures.
However, it should be noted that the frequency of exceedances will depend on the intensity of the use of
noisy equipment during construction. The modelling represents a conservative approach and takes into
account noisy equipment operating during the busiest construction periods.

In addition to the above acoustic mitigation measures, noise monitoring during operation of the site
should be completed to determine whether the appropriate noise goals are achieved. Background
monitoring should be completed internally at the nearest sensitive receptors during known periods of
construction. The results of the modelling should also be compared with pre-construction noise
measurements to identify changes associated with construction activity. In order to identify Lawax Noise
levels associated with construction noise, it is recommended that attended measurements are
completed during particularly noisy activities (e.g. rock hammering, piling).
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ACOUSTIC GLOSSARY
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APPENDIX A: GLOSSARY OF ACOUSTIC TERMINOLOGY

A-Weighting

dB (decibel)

dB(A)

Facade Noise Level

Free Field

Hertz (Hz)

L

Aeq
Equivalent Continuous
Sound Level
A90,T
A10,T

A50, T

WA

A response provided by an electronic circuit which modifies
sound in such a way that the resulting level is similar to that
perceived by the human ear.

This is the scale on which sound pressure level is expressed. It
is defined as 20 times the logarithm of the ratio between the
root-mean-square pressure of the sound field and the reference
pressure (0.00002N/m?).

This is a measure of the overall noise level of sound across the
audible spectrum with a frequency weighting (i.e. ‘A’ weighting)
to compensate for the varying sensitivity of the human ear to
sound at different frequencies.

Refers to a sound pressure level determined at a point close to
an acoustically reflective surface (in addition to the ground).
Typically a distance of 1 metre is used.

Refers to a sound pressure level determined at a point away
from reflective surfaces other than the ground with no significant
contribution due to sound from other reflective surfaces;
generally as measured outside and away from buildings.

A measure of the frequency of sound. It measures the number
of pressure peaks per second passing a point when a pure tone
is present.

This is the equivalent steady sound level in dB(A) containing the
same acoustic energy as the actual fluctuating sound level over
the given period. For a steady sound with small fluctuations, its
value is close to the average sound pressure level.

This is the dB(A) level exceeded 90% of the time, T.

This is the dB(A) level exceeded 10% of the time, T.

This is the dB(A) level exceeded 50% of the time, T.

The A-weighted sound power level in dB.
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ABBREVIATIONS USED IN DISCONTINUITIES COLUMN OF

BORE REPORT SHEETS
Abbreviation Meaning
D Drill Break
S Shear
P Parting
J Joint
B Bedding
F Fault
pl planar
sm smooth
rgh/ro rough
cf clay fill
cr crushed
fol foliation
lim limonite
fz fractured zone
un undulating
nf no fill
frg fragmented
st stepped
sl slickensided
Fe ironstained
hor/horz horizontal
1Y vertical
sh sub-horizontal
sv sub-vertical
sil silicified
disc discontinuities
conj conjugate
ag again
irr irregular
inf infill
h healed
ti tight
qtz guartz
cs lam carbonaceous siltstone lamination
cc clay coating
ir ox st iron oxide staining
di drilling induced
cal calcite
clsm coal seam
lin lineation
vnr veneer

Examples:
1. at 15.65m, P, 30°, un, st, ro, cs lam

(at 15.65m, Parting, 30°, undulating, stepped, rough, on carbonaceous

siltstone lamination)

2. At 24.95m, fr, 70°, pl, ro, st, frg
(at 24.95m, fracture, 70°, planar, rough, stepped, fragmented)



DESCRIPTION AND CLASSIFICATION OF ROCKS

FOR ENGINEERING PURPOSES

DEGREE OF WEATHERING

Teoo | Symbol " Definiticn

Exlremely 1w Rueck subslonce affecled by oweathering o the oxtent that the rock exhibiis sedl properics - w. it can ko

et hered rumnetlded and can T elagsiticd according 1o the Linified Clssifieation Syiem, bt the testors of 1be origingd
rock is 1l cvident,

Higrhly [ ook substancs sffeetal by westherimg we e aclent thed limonie stainong or Bleaching aliecs the whale ol the

Wonlheped rock sulstance and alher signs al chemival or physical deeomposition are ovidon. Porosity and sirength may be
merensed vrdeereased compared to e resh rock nsualy as a resalt of iren leaching or deposition, The coloee
and strength of the ariginad fresh rock substanes is no lenger reeognisable.

Moderately MW Itock substance affected by weathering v the extenl that stiming, ee discnlooration of the rock sulsianee vsaully

Wenlherad by Jimondte has taken plage. The codoar smed fexiune of the fresh rock is no homger recopnisable.

Slightly L1 Tk substance alTected by weathering o he extent tht pantial stainmg or diseslouration ol the rask substange

et leeraecd wsually by limonite s taken pluee, "Uhe eolour sl wexture of the [reshorock is reqognisable.

Traesh Fs Rerek swbstange noaffected by wealherang; lmonibe saming along joins.

Tresh Ir ook sulstanee o Ctocted Ty woathering,.

ROCK STRENGTH

Rock sinength is defined by g Poisk Lowl Srength lndes | Do) and refers w e strengih of he rock substance in the direction normal to
e bl “Uhue tesl peecedure is deseribed in Australion Sandard AR3133.41 1995,

Term Symbol Figleh Coaniche® Faint Laacl Approx Uncanfingld
Irndex g Campressive Strongeh (0.
- S M MPa*H

Extromely L Eqsily remeulded by Tind 1w o mesterisd winh =oil propeeties. RuLALE <L

Low

Viery Luw I, Suterial crumlbles under fieon Blows with sharp end of geological
pick; can be pocled with o knife; wo hard to cot o frisxial semiple | g3 400 G -3
by hand, S will reluse, Pleees op e 30mm gk can be broken
hy Tnpeer pressune,

L L Fasily scwred with o kodfie, indentations Tmm te 3mm shosy in the
specimen wilh Hrn blows of the peological pick potat has dull
soud under hammaer, A picge of core 150 Tomg by 40mm D1 i3 2_ &
digmcter may he broken by hand. Sharp cdges of core may be -~ -
friably inil break during handdling.

Pl oo bt Readily seored with a knile; a pices of core 1530mm long by 50nun ni-1 - 20
diamecter cin e broken by band with difficulty.

Iigh IE| A pivoe of core L30mm lang by Smim diameter comol be broken
Try beanad Trut i b Beoket with geolegical pick with a single fiom 1 3 oGl
Trlew: rach rings under kammer.

Yeorw High VH Fland spegimien brenks wilhe geadogical pick alfler more $hio ene 31 B .- 200
hivese; ek riegs uniber bisomer.

Lstremcly En Spoeimen requires many blows will geolagical pick 4o hresy =10 =200

Iigh thrrugh intaet material; ok rings undler ke,

Mater that these terms refer i strength of rock and sl e e strength ol e rock mass, which may be considerably weaker duc 10 ock defzets.

*  The Nild popche visoal wssessoaent of sk stoenghomay e used for prelioinicy issessment ar when poind lood testing 15 ook alibe o e

Uarrie.

=™ The appreximale uneenlined compressive steengeh (g0 shosen in hae abde i Dased on s assumoed atio to the poinl [oad index of 20:1.
Fhas ratios oy vy widely.
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DESCRIPTION AND CLASSIFICATION OF ROCKS
FOR ENGINEERING PURPOSES

STRATIFICATION SPACING

Term Neparation of Siralifcrlion Planes
Thinly lamioated <fmm
i.aminated Gmm fa 20mm
Wery thinly beddued 20orm to Sl
Thinly hedded G0mm to 0.2m
wledimm bedded .2 to 0.6m
Thickly budded G 1o 2m
Very thickly bedded =2m

DEGREE OF FRACTURING

This classilication applics to diamand drill cores and refers o the spacing of all Grpus of natural fractures along which the core
is discontipous. These inchide bedding plane partings, joits and other rock defects, but exclude known arificial fraciures
such as drilling breaks. The oricniation of rock defects is measured as an angle relative to a plan perpendicular 1o the core axis,

Mote the recording of actual spacing and range of spacing is preferred in place of the terms below.

Term

Drexcriplion

Fragmented

The eore is camprised primacily of fragments of langth less than 20mm, and mostly of width less than the
core dismeier,

Hipldy fracturcd

Core lengths are generally less than 20nm to 40mm with oecasional Iragments.

Fragtured

Core lengths are mainly 30mm 1o 100mm with occasional shorter and longer sections.

Slightly fracturced

Core lengths are generally 300mm w 1000mm with vecusional longer sections and vccasional seotions ol
100w b 300mm.

Unhroken

The core docs not contain any laclares,

ROCK QUALITY DESIGNATION (RQD}

This is defied us the rativ of sownd (12, low strength or beiter) core in lengihs of greater than 100mm 1o the 1otal length of the
core, expressed in percent. 1 the core is broken by handling or by the drifling process {ic. the Itacture surfaces arc fresh,
irregular breaks rather than joint surfaces), the fresh broken pleces are fitted together and connted as one piece,

REFERENCE

[niemational Socicty of Rock Mechanics, Suggested hMedhod For Determining the Point Load Strength, 1985,

SLEFTTMBLER 1990

[Erae 2 af 2)
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BOREHOLE LOG

CLIENT: Thiess John Holland SURFACE LEVEL.: -- BORE No: DT17A
PROJECT:  Airport Link - Driven Tunnels EASTING: PROJECT No: 47225.06
LOCATION: Rose Street, Kedron NORTHING: DATE: 06/05/2009
DIP/AZIMUTH: 90°/-- SHEET 1 OF 10
i Degree of Rock - N - - -
Description Wegthering 2 Strength | & I;ractpre Discontinuities Sampling & In Situ Testing
| Depth of ST o g SPading . . =® Test Results
x (m) a5 8 g \%%’3 (m) B - Bedding J - Joint Q|2 5 8\,3 2
Strata == O |22:%52I g g2 g3 S - Shear D - Drill Break | = 8 ol °
FEE A slel3gl2lZlels] |3 S5 82 4 Comments
FILLING - brown gravelly clayey TTTTT T T T rTT T
sand, fine to coarse sand fraction, LT LT e
fine to medium gravel fraction, dryto | | | | | | LT e
moist I [ O O A L
I At ]
I
I
I
I
07 ERRN Y~
SILTY CLAY - hard grey and oA Lo
orange-brown high plasticity silty 4
clay with some fine sand, moist } } } } } A } } } } } } } H H
(alluvial)
1 NN E74 N [N
N %4 R [N
R 74 I R R A [N
[ O N 7 I B B [N
HH\I/IHHH [N
A4
'4I"SANDY SILTY CLAY - hard } } } } } Tk } } } } } } } H H
brown-orange medium plasticity EERER AR AR S| 25/70mm
sandy silty clay, fine to medium BERER/ REERE IR ]
sand fraction, moist (alluvial) RRERR) ERERR IR
[ O R 7 I R [N
R R [ O O A [N
RN OREEEEE [N
4 4
-2 RN AP 45 A [N
[ O R (57 | I A A [N
I A1 0T [N
R 0 [N
V4R v
23" CLAYEY SAND - medium dense N v R N A
orange-brown clayey sand, fine to PEr A LErrn Lot 1l
mediL_Jmsandfraction, moist LT ./. L AN
e
[ T 574 A I I O O [N
RS R [N
HH\.//'HHH [N
[ I 0 I e I B [N
" 39 SANDY SILTY CLAY - very stif SN SRR T
grey-brown high plasticity sandy NERE EREERR IR
silty clay, fine to medium sand RRRE REERE IR s 6,9,7
fraction (alluvial) RERE RERER I N=16
335 - with some fine to medium RRRE A REERE IR
_\sub-angulargravel /— RRRE V4 REERE IR L
SILTY CLAY - very stiff brown-grey NN L RN TR
medigmto hlgh plasticitysiltyclay ‘ ‘ ‘ ‘ ‘ L ‘ ‘ ‘ ‘ ‘ ‘ ‘ H H
(alluvial) RERRR/Z ERRRREE I
BERRRSZ RRRRREE Iy
HH\::HHH IR
I [ O O A [N
L HH\_%'HHH RN
4 40 CLAYEY SAND - medium dense RN 2 EEEEEE R
grey clayey sand, fine to medium %
: ; RN O [N
sand fraction (alluvial) EERER 2 REREER AR
.
4
*3["SILTY SANDY CLAY - very stif grey } } } } } i } } } } } } } H H
medium plasticity silty sandy clay RERE )/( R AR
(alluvial) % AR —
I A [N
HH\/HHH [N 71215
HH\)’/(HHH [N S N =27
HH\/HHH [N
[ O I 572 T I I I A O [N
LA [ 11 11
RIG: MD300 DRILLER: Taberner LOGGED: JB CASING: HWT to 3.00m
TYPE OF BORING: Auger 0.00-3.00m, Washbore 3.00-19.20m, NMLC Core 19.20-45.20m HQ t0 20.50m
WATER OBSERVATIONS: None during augering
REMARKS: Awaiting co-ords from client
A | SAMPLING&INSITUTES;I’Il\f(Gt LE(?ENI:() ) CHECKED
uger sample pp ocket penetrometer (kPa
D  Disturbed sample PID  Photo ionisation detector Initials:
5 Bl i) B B e (/)] Douglas Partners
W  Water sample V  Shear Vane (kPa) i
C  Core drilling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater
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CASING: HWT to 3.00m

LOGGED:

TYPE OF BORING: Auger 0.00-3.00m, Washbore 3.00-19.20m, NMLC Core 19.20-45.20m

DRILLER: Taberner
WATER OBSERVATIONS: None during augering

RIG: MD300

HQ to 20.50m

Awaiting co-ords from client

REMARKS:

[
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CHECKED

Initials:

Date:

pp Pocket penetrometer (kPa)
PID Photo ionisation detector
Standard penetration test

SAMPLING & IN SITU TESTING LEGEND
S

Disturbed sample
Bulk sample
Tube sample (x mm dia.)

A Auger sample
W  Water sample
C  Core drilling

D
B

PL Point load strength Is(50) MPa

\Y

Uy

Water level

Shear Vane (kPa)

> Water seep
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HQ to 20.50m

CASING: HWT to 3.00m

Douglas Partners

Geotechnics - Environment - Groundwalter

[

LOGGED:
CHECKED

Initials:
Date:

Water level

Standard penetration test
PL Point load strength Is(50) MPa

DRILLER: Taberner

TYPE OF BORING: Auger 0.00-3.00m, Washbore 3.00-19.20m, NMLC Core 19.20-45.20m

WATER OBSERVATIONS: None during augering

REMARKS:

Shear Vane (kPa)

pp Pocket penetrometer (kPa)
> Water seep

PID Photo ionisation detector

S
Vv

SAMPLING & IN SITU TESTING LEGEND

Awaiting co-ords from client

Tube sample (x mm dia.)

W  Water sample

Disturbed sample
C  Core drilling

Bulk sample

A Auger sample

RIG: MD300

D
B
Uy




BOREHOLE LOG

CLIENT: Thiess John Holland SURFACE LEVEL.: -- BORE No: DT17A
PROJECT:  Airport Link - Driven Tunnels EASTING: PROJECT No: 47225.06
LOCATION: Rose Street, Kedron NORTHING: DATE: 06/05/2009
DIP/AZIMUTH: 90°/-- SHEET 4 OF 10
i Degree of Rock - N - - -
Desth Description Wegthering 2 Strength | & I;r;acélunrg Discontinuities Sampling & In Situ Testing
€| -2 °
L\_fI (n?) of @3 ;E; ;E; ;%’;gg (m) B - Bedding J - Joint L gO\dg\" Testlzesults
S %-C T b= 0o oo - - il > ©
Strata E%E%&EO ﬁ‘@;‘%%@é 5 82 88 S-Shear  D-Drill Break | = oglx Comments
T5.01 SILTY CLAY - very soft brown and TTTTT T T T rTT T
grey high plasticity silty clay with (N : : LT N
some fine sand (alluvial) LT % LT [N 1,00
HH\IIHHH e s N=0
LT A [l
REEN : / ™
LT
- becoming soft to firm BEEERS DRAF
HENEE ¢ J Uso pp = 40-50kPa
NN IV,
HH\%IIIIII T 11 T1
I 74 e
N 7 I R e
16 I R 74 I A R e
R 74 I A R e
N 74 e
LA R
LerrrpaAa e
LerrrbaAaA e
N 4 S B A e
[ N 7 I e
N e
Lo paArrrr e (Us)
7 e
RN /N e
HH\IIHHH e I
17 HH\IIHHH e
HH\IIHHH e
LT LT e
NERRRSZ RRRRRRE e
BERRRSZ AR I
RN N
NENEN S NN N
RN Y e
[ 7 I e
N 4% e
NN 74 e
- becoming stiff R 474 e
I R 74 I A R e
-18 R 74 I A R e ——
N 74 e
182 ey R Us pp = 100-120kPa
| CLAYEY SAND - medium dense L v FE T AN
grey and brown clayey sand, Ly, Al R
medium to coarse sand fraction LT A0 e
I <8 e
LT AL e
1857 SILTY CLAY - hard grey high LT RTA T
plasticity silty clay, trace rock N e
structure visible (residual) 110 A [0 [
LT N LT ||l || | Refertoabbreviation of —
I A LI [ || || | discontinuities sheet
ML I B | | |erwene
ydl
LT LT e
A N
192 SANDSTONE - extremely low to I | R T I Natural fracturing mostly
very low strength fresh dark grey } } } } } } } } } } H H undeveloped to 20.25m
poorly lithified fine to medium
sandstone, with siltstone interbeds (N (A 1
and significant clay content LT LT [T
196 SILTSTONE - extremely low } } } } } — | } } } } } H H C |100f O
strength fresh dark grey-dark brown RERE T R RN
poorly lithified siltstone, with fine to -
medium sandstone interbeds and L __ L NN
_\signiﬁcnatclaycontent } } } } } _ } } } } } } H H
RIG: MD300 DRILLER: Taberner LOGGED: JB CASING: HWT to 3.00m
TYPE OF BORING: Auger 0.00-3.00m, Washbore 3.00-19.20m, NMLC Core 19.20-45.20m HQ 0 20.50m
WATER OBSERVATIONS: None during augering
REMARKS: Awaiting co-ords from client
SAMPLING & IN SITU TESTING LEGEND CHECKED
D Distroed sample Bb hots iereation detactor
ISrbe : Initials:
. Pt (mmda) B Bem S 55 pa (/)] Douglas Partners
W Water sample V  Shear Vane (kPa) Date: - i
C  Core drilling >  Water seep ¥ Water level ate: Geatechn’ps.Env,ronment.ﬁraundwater




BOREHOLE LOG

CLIENT: Thiess John Holland SURFACE LEVEL: -- BORE No: DT17A
PROJECT:  Airport Link - Driven Tunnels EASTING: PROJECT No: 47225.06
LOCATION: Rose Street, Kedron NORTHING: DATE: 06/05/2009
DIP/AZIMUTH: 90°/-- SHEET 5 OF 10
i Degree of i inuiti i i i
Description Weathering |2 Discontinuities Sampling & In Situ Testing
z D(?:]);h of &3 B-Bedding J - Joint g 9"\:?8 Test Izesults
(5 ) . SRR
Strata %§§%$E S - Shear D - Drill Break [ O& x Comments
2001\~ 100mm clay band / ; ; ; ; ; —
BN EE | L1100
- 100m very low strength fine [ 1] T gggné Ja;gogér;.o
_%andstone band N I 20Y33m-’J' <h .I m
= becoming very low to low strength [ A - cc.onB. a pr3'7m’
fresh stained fractured dark brown I 0 44m: J_gsv un. ro. of
.\t_hinlylaminated siltstone I \;mm t02051m
~ becoming low strength RN LN 1120.51m: J: sh, pl, sm,
BRI (- A cc. ag 20.52m
[ | — 0.6m: J: 10°, pl, ro, on
— B
DRA FT } } } _ L20.65m: J: 10°, pl, sm,
| C— cc,on B -
2 A L 0.67m: J: 80°, plsm, to OPOLéI\A/I)P_*
P = 20.77m éLDf
L= 20.71m: J: 15°, pl, sm oos(M)P;*
R - 1120.78m: J:sh,plsm, | ¢ [100| 34 |
- 80mm fine sandstone band IR L ﬂ_ggggrf J:10°, pl, sm
™\~ increasing proportion of fine S cc, fe, on B, ag 20.87,
sandstone interbeds at 0-5° N - 20.90, 20.96, 21.05,
L= TEM&“
- becoming dark grey I | T 1 1.23m: D: ag 21.80,
IR I 21.95, 22.00, 22.37,
I A 22.50, 22.60, 22.69,
Y A - 22.93, 23.12, 23.35,
b = 1&3.42, 23.82m
L oo . . [ Isl-— 1.31m: J: sh, pl, ro, cc,
-_becomlng medlumstr_engthfresh Cror il = \gn B, ag 21.37m
slightly carbonaceous siltstone, EREE = \ 1.52m: J: sh, pl ,sm, on
bedding sub-horizontal — B, ag 21.62, 21.70,
Lo — 21.85m
FEr I — 1.65m: J: 70°, pl, ro, fe
- 5mm fine sandstone interbed IR EE | R L21.85m:J:70", pl, ro, to
BN EE | 22.07m
- increasing proportion of fine RN | 2.07m: J: sh, pl, ro, fe,
sandstone interbeds Lo — \22 E"l;gfzé%somn o
B LJl , un,
} } } } } : 2.6m: J: 65°, pl, ro
A |
IR | D
23 Lo —
Lo —
[ | R 23.1m: J: 65°, pl, ro, c
N . var PL(A) =
- becoming low to medium strength S |- 0.41MPa*
Lo — PL(D) =
Lo — 0.41MPa*
- with rare coal laminae to Tmm Lo —
BN EE |
S | 23.67m: J: 5°, pl, sm, ¢
= wr, 2 2286m | C [100] 65
IR EE | R
L o4 - 50mm extremely low strength (R | 23.95m: J: 30°, pl, sm,
_\:Iayey band RN | \JEC .
- becoming low strength dark grey L. — 3?\;5mJ30lpl ro, cc
thinly laminated carbonaceous L] — B 95”4#852’4‘)3'35"”’ on
siltstone, with thin N - , .18, 24.33, )
non-carbonaceous laminae AR EE | 32'3151}1124'59’ S PL(AH(%?ZMPa
SR |- 24.45m: J: sv, pl, sm, to 0.09MPa"
Lo — 24.62m
Lo — ’
= 24.63m: J: sv, pl, ro, to
BN EE | 25.05m
N i \24.74m:J:sh,pI,sm,
RN | - oo, on B
A\ I | -
RIG: MD300 DRILLER: Taberner LOGGED: JB CASING: HWT to 3.00m

TYPE OF BORING: Auger 0.00-3.00m, Washbore 3.00-19.20m, NMLC Core 19.20-45.20m

WATER OBSERVATIONS: None during augering

REMARKS: Awaiting co-ords from client
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sample S  Standard penetration test nitials:
U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W  Water sample V  Shear Vane (kPa) i
C  Core drilling >  Water seep ¥  Water level Date:

HQ to 20.50m

(/)] Douglas Partners

Geotechnics - Environment - Groundwalter



BOREHOLE LOG

CLIENT: Thiess John Holland SURFACE LEVEL: -- BORE No: DT17A
PROJECT: Airport Link - Driven Tunnels EASTING: PROJECT No: 47225.06
LOCATION: Rose Street, Kedron NORTHING: DATE: 06/05/2009
DIP/AZIMUTH: 90°/-- SHEET 6 OF 10
L Degree of Rock ; inuiti ; ; i
Dot Description Wegthering 2 Strength | & Discontinuities Sampling & In Situ Testing
€| -2 A
z (n?) of gg ;E; ;E; ;g;{_»‘;“ B - Bedding J - Joint g 9":.8\:, TEStieSUItS
Strata z2322,00 2523555 S-Shear  D-Dril Break | & |S 8|@°
TTIsalk 5252120 14 Comments
2501\~ becoming medium strength TP — 7T T
2516 I | } } } 25.1m: J: 40°, un, sm, of
| CLAY [ =T 20mm
LT LT C [100| 65
LT LT
LT LT
LT LT
2555 SILTSTONE - low strength fresh =T
fractured dark grey thinly laminated BN I I 25.63m: J: 65°, pl, sm,
siltstone with fine sandstone PEr ._' N cc
interbeds I el I IR \?5.72m:J:50°,un, ro
- becoming fragmented due to } } } } } S— } } } } } } \ggggn”: Jisv, pl, ro, to
| 26 Stgeplydl.pplngfract.urest025.84m SRR — il 5:83m:J:20°, ol, ro
- increasing proportion of fine 700
dst mterbed Frr = 5.97m: J: 70°, pl, ro
sandstone interbeds Coorle= R 6m: J: 70°, pl, ro, to
= becoming medium strength EEEE IR IR 26.16m, ag 26.05m, to
C— 26.37m
26.35 I | 26.31m: J: 50°, pl, o, cf
~°|” SANDSTONE - medium strength Crr ST o \;Omm PR
fresh fractured dark grey fine R EREE | S IR I 6.35m: J: 40°, pl, ro, ¢ 100l 45
sandstone with interbedded siltstone | | | | | (|- |1 )1 conj 26.35m
IR (SN T I 6.43m: J: 50°, un, ro,
L e cc, ag 26.62m
| e 6.45m: J: sv, pl, ro, cf
N (S 267 ) 35 p 0,
i e o [0 PL(A) = 0.32MPa
27 i BT PL(D) = 0.71MPa
B [ SRR N .72m: J: sv, un, ro
D \gim
- becoming fine to medium grained RN SR I \;Z.mm: J: 60° un, ro,
BEREI RN RN \Q7.22m:frgtoZ7.32m
- becoming fragmented around (RN 1S B I \27.32m: D: ag 27.39m
siltstone interbed from 27.42 to IR EEE | SN AR I 7.42m: frg to 27.52m
-\27.52m R R I §227.55m:J:69°,un, ro
- becoming increasingly coarser [IENERENE [EOCN N I 7.6m: J: 70°, pl, ro, cf
N L 2mm, to 27.85m, conj
grained RN | ! BN LA 27 58m
AR R ENE | RSN AR AR I ’
RN | SO A I
-28 28.0 . . N | RN L
- becoming coarse grained RN RS I
= 50mm fine sandstone band RN 2 I \58-07”‘51170", pl, ro
000 8.08m: J: 5°, pl, ro, on
28.25 - 40mm clay band } } } } } satete] | } } } contact
SILTSTONE - medium strength il = R 28.21m: J: sh,pl.fo, of | ¢ | gg | 39
fresh fractured dark grey thinly — : PL(D) = 0.46MPa
! ] ] - L1 N28.4m: frg to 28.44m
laminated carbonaceous siltstone, . B
) o [ ] —- [ 1] 28.48m: J: 5°, pl, sm, on
bedding 0-10° with fine sandstone - B, ag 28.53m
oo T |
= becoming extremely low strength, BERE I R
significant clay content BEEE | BE
- 15mm clay band RERE T B
oo 290-\-—becoming low strength fragmented | | | | | (||. _ L1 28.91m: frg to 29.00m
| CORELOSS | 1] \ o CORE LOSS:
LN mm
ZEIN
293 I - —
- becoming extremely low strength } } } } } R \§9.33m:J:5°, pl, sm, on
29 5|fragmented, with clay — 9.35m: frg to 29.50m
CLAY
LT C |9 | 85
2972 RN
"7| SILTSTONE - medium strength T = 29.72m: D: ag 29.87,
fresh fractured grey thinly laminated | | | [ [ ||| — 29.97m
siltstone, sub-horizontal bedding AR | .
with fine sandstone interbeds [
RIG: MD300 DRILLER: Taberner LOGGED: JB CASING: HWT to 3.00m
TYPE OF BORING: Auger 0.00-3.00m, Washbore 3.00-19.20m, NMLC Core 19.20-45.20m HQ to 20.50m
WATER OBSERVATIONS: None during augering
REMARKS: Awaiting co-ords from client
SAMPLING & IN SITU TESTING LEGEND CHECKED
g gyggerbsaénple I gFI’D Eﬁcl{et.pe‘neﬁrom;(?r(tkPa)
Isturbed sample 01O Ionisation gecor Initials:
B Bulk sampl S Standard penetration test
5 S ) B B 5 e (/)] Douglas Partners
W  Water sample V  Shear Vane (kPa) i - i
C  Core drilling > Water seep ¥ Water level Date: Geotechnics - Environment - Groundwater




BOREHOLE LOG

CLIENT: Thiess John Holland SURFACE LEVEL: -- BORE No: DT17A
PROJECT:  Airport Link - Driven Tunnels EASTING: PROJECT No: 47225.06
LOCATION: Rose Street, Kedron NORTHING: DATE: 06/05/2009
DIP/AZIMUTH: 90°/-- SHEET 7 OF 10
o Degree of Rock - N - - -
Description Wegthering 2 Strength | & I;raacéiunre Discontinuities Sampling & In Situ Testing
5| Depth of S8 EE p(m)g B -Bedding J- Joint o |o®|q | TestResults
(m) (B_I E‘E‘“;‘%“‘?% ;\_ woe 29 S - Shear D - Drill Break & g 8 %Q\D &
Strata E253cy |nSI8EEEm [B S5 32 - Comments
T SILTSTONE - (s before T T T T o e
.2
Y | D R E O L \38.13$:D;agso.32,
(AR | D R I [T | 3052, 30.94m
o= e
RN | == Y I R PL(A) = 0.33MPa
RN | Rt B RN IR e PL(D) = 0.29MPa
IR | D BN L e
30.64 SANDSTONE - medium strength AEEN BN N AR
> ! T I e
fresh slightly fractured grey fine NERE Coh IR
sandstone, with interbedded ERRR o RN
siltstone EERR BN (RER N I
31 31.0 - contact sharp NEEN NEL RN I
CONGLOMERATE - medium to [ [ 1] I [N
31.18 high strength fresh unbroken grey [ 1] [ 1] | 1
clast supported coarse RN N | || || | 381.18m:D:ag31.30, c | o6 85
conglomerate, dominant clasts NEEE NN RN |11 | 3155 31.64,3175
phyllite, tuffand quartz in coarse RN Il I R gg'ggl}?zss' 32.58,
sand matrix RRRN RN '
= contact sharp RN I Lo
31,655 SANDSTONE - medium to high T RN Sy e
strength fresh slightly fractureed L] I e
grey fine sandstone, with 1] I e
interbedded siltstone EEE I |
= 20mm extremely low strength L] I e
32 band L] I e PL(A) = 6.95MPa
- contact slightly gradational I )OC N I e PL(D) = 4.15MPa|
CONGLOMERATE - highstrength | | | [ 1 IfPS S 1 LIty b
fresh unbroken grey clast supported LT jc I I Lot
coarse conglomerate, dominant (N p [ R
clasts phyllite, tuff and quartz in i fDeq | b
coarse sand matrix I 3°C N I [N
Ll I e
- becoming coarser T )OC I e
\\\\\30\\\\\\ e
HH\CHHH e
LT HNeA e
H\)OCHHH e
33 \\\3CHHH R
[ P I | 1| || P>33.03m:D:ag 33.12,
[ 1] ) C I | 33.47, 33.80, 33.88,
=] 3° I TR 33.95, 34.08, 34.65,
HRRN )C P g | 3475, 34.87,39.00m
RN 1 Z<unnn i e
RN YaREEN I e
HH\CHHH e
Lot e LT e C (100|100
HH\)OCHHH e
H\HjCHHH e
Ll I e
2,
HH\)OCHHH e PL(A) =
L34 HH\QCHHH e 0.59MPa*
Ll I e PL(D) =
HH\)OCHHH e 0.34MPa*
N e N e
Ll I e
R (0722 I e
344 - coarse sandstone band with [ L] [ essss 11 ()] [ 11 I
conglomerate clasts from 34.40 to RN |30 RN EEE
346| 34.60m I | = IR I O I
HH\QCHHH e
Ll I e
HH\)OCHHH e ¢ |100| 93
HH\Q"(—HHH e
I [ [ 11 11
RIG: MD300 DRILLER: Taberner LOGGED: JB CASING: HWT to 3.00m

TYPE OF BORING: Auger 0.00-3.00m, Washbore 3.00-19.20m, NMLC Core 19.20-45.20m
WATER OBSERVATIONS: None during augering

REMARKS: Awaiting co-ords from client
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sample S  Standard penetration test nitials:
U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W  Water sample V  Shear Vane (kPa) i
C  Core drilling >  Water seep ¥  Water level Date:

HQ to 20.50m

(/)] Douglas Partners

Geotechnics - Environment - Groundwalter



BOREHOLE LOG

CLIENT: Thiess John Holland SURFACE LEVEL: -- BORE No: DT17A
PROJECT: Airport Link - Driven Tunnels EASTING: PROJECT No: 47225.06
LOCATION: Rose Street, Kedron NORTHING: DATE: 06/05/2009
DIP/AZIMUTH: 90°/-- SHEET 8 OF 10
- Degree of Rock Di tinuiti S ling & In Situ Testi
Description = o N iscontinuities ampling & In Situ Testing
Depth Weathering |2 Strength & _
2| o of §9.3 ¢ BT B -Bedding J - Joint g |o¥|g | TestResults
m) Strat = (B E‘E‘“;‘%“E“%g S - Shear D - Drill Break ,_& 8 8 %c’\o &
rata E23308 |5/203122805 i Comments
350" CONGLOMERATE - (as before) FTTTT =g TTTIrT
REER 3C RER R 35.06m: D: ag 35.22,
[ 1] )OC [ 35.64, 35.83, 36.00m
LT L
"H\QOCHHH
[ L
DRAFT | |4 |
Aed
— 1 f{)oA | |11}
LT 2OC L
RN | JQRRRNI N
LT L
-3 CoPed )
22'??'\-contactsharponcarbonaceous [T PO 36.05m: J: sh, pl, sm,
- siltstone laminae T 1 —- | ]| cc, cs lam, on B
:I\CLAY 7 Frr— # | \'36.15m:J:sh,pI,sm,
FL = | cc, on B, 3936.16,
SILTSTONE - medium strength RERE IE=IEERE R 36.19m C [100| 93
fresh fractured dark grey thinly EEEE RN BE 36.2m: J: sh, pl, ro, cc,
laminated siltstone, sub-horizontal RERE T R Ll gg? 3 10° ol
bedding with interbedded fine - .4m: J: 10°, pl, sm, on
dstone BERRI = EEEE RN B PL(A) =207hPs
= 25mm clay band } } } } } _ } } } } } ggggnn: J:sv, pl, ro, to (D) = 0.43MPa
—becoming mediumtohigh NEEE —_ [ ] | 36:56m:J:sh,pI,sm, cf
strength slightly fractured, with rare T 2mm, on B
|37 370 carbonaceous siltstone laminae } } } } } 7 } } } } } 36.84m: D: ag 37.00,
“| = 120mm fine sandstone interbed bt 37.23, 37.38m
grading fine to coarse with depth RRRE BN N
= 5mm light brown RERE BN N
non-carbonaceous interbed ERRR EEERR
= contact sharp BERE L] I
SANDSTONE - medium to high EEE I
strength fresh slightly fractured dark N [ 1] |
grey fine sandstone with RN N
interbedded siltstone HEER NEE RN
[ 11 ]| [ ] | 37.72m: J: 80°, pl, ro, to
LT AN 38.14m
LT AN
-38 LT Sl
38,11/ contact sharp, sub-horizontal } } } } } R } }
TUFF - extremely low strength fresh RERE vV ERERE
.\g_;reen-grey kaolinitised Brisbane tuff ERRR BRE
= sub-horizontal lineation becoming NERE i IREE
more apparent EEEE AN 1NN
= becoming low strength slightly NEEE NNl I 38.51m: J: 8v. UM, 1. 0C
fractured _ BRER BRI RR \o386m .
= becoming mediumstrength, 1 (1N |1 38.62m: J: sh, pl, ro, cf PL(A) = 0.53MPa
dominant clasts sub-angular phyllite HEER Ch o 5mm, on lin PL(D) =
lithics to 8mm, flattened partially NERE b \38.77m:J:5°,pI, ro, on 0.07MPa*
kaolinitised tuff lithics to 10mm BERRIVARRE BE lin C | 100]| 84
-39 (N Y I )
} } } } } v } } } } } } }_ggr&aJ 45°, irr, ro, cc
39.11m: J: 60°, un, ro
LT I T
cc
L I [ 39.2m: J: sy, irr, ro
ERRR IR 1-39.3m: J: 5°, un, sm, cf
EERRI NS ERN! IR 3mm, on fin
[ 1] [ 39.35m: J: 60°, irr, ro, cc
LT I
- 3mm thick kaolinitised flattened FL N
kufflithic N N I 39.7m: D: ag 39.93,
- pale grey-pale green in colour R RN I 40.00, 40.15, 40.36,
- becoming high strength I A2 R I 40.77, 40.90m
[ [
RIG: MD300 DRILLER: Taberner LOGGED: JB CASING: HWT to 3.00m

TYPE OF BORING: Auger 0.00-3.00m, Washbore 3.00-19.20m, NMLC Core 19.20-45.20m
WATER OBSERVATIONS: None during augering

REMARKS: Awaiting co-ords from client
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sample S  Standard penetration test nitials:
U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W  Water sample V  Shear Vane (kPa) i
C  Core drilling >  Water seep Water level Date:

HQ to 20.50m

(/)] Douglas Partners

Geotechnics - Environment - Groundwalter




BOREHOLE LOG

CLIENT: Thiess John Holland SURFACE LEVEL: -- BORE No: DT17A
PROJECT:  Airport Link - Driven Tunnels EASTING: PROJECT No: 47225.06
LOCATION: Rose Street, Kedron NORTHING: DATE: 06/05/2009
DIP/AZIMUTH: 90°/-- SHEET 9 OF 10
Description Ve:gtf:rg o St?gr%(th .| Fracture Discontinuities Sampling & In Situ Testing
_1| Depth 9 S o =—{&| Spacing < Test Result
Z (m) of ©S. % g B8 (m) B - Bedding J - Joint g (e | 'estResults
Strat z 57183525555k a2 g5 | S-shear D-Dritbreak | & |3 §|2 &
rata R 5/8l8I2IZIels| |8 25 82 4 Comments
O T
=1. a
RN [ R PL(D) = 0.89MPa
[ [ R
NNV ] R
[ [ R C [100| 84
[ [ R
PN DI R
1111 [ R
T [ R
- chloritic alteration becoming less } } } } } \4 } } } } } } } H H
apparent
» } } } } } } } } } } } } H H 40.92m: J: sv, un, ro, to
B 41.02m
T Vv [ R \41.03m:D:ag41.30,
T [ [ T []] 41.69,42.00m
T [ R
I | ] I R
T [ R
T [ R
AN | AV IR I R
T [ R
- 20mm angular phyllite lithic RN N T
RN V2REEE I R
T [ R
T [ R
42 " . . [ R
- becoming fresh stained REE | V b IR PL(A) = 2.690MPa
I | NN I PL(D)=2.27MPa
AN [ R
V N C [100] 100
- zone of concentric iron-oxide } } } } } } } } } } } } H H 42.3m: D: ag 42.96,
: b 43.00, 43.24, 43.30,
alteration around lithics from 42.32
AN [ [l 1'I'}| 43.55,43.90, 43.96,
{0 42.75m EEE V2 ERRE [RR I
-tlght sub-vertical fracture with hard ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ H H
dark infill 6mm, to 42.66m b RN N IR
} } } } } Vv } } } } } } } H } | 42.77m: J: 80°, un, ro, to
- becoming grey, wavy lineation RER b Lo 42.88m
L a3 more developed at 0-10° i b Lol
RN IR Z2EEEE N [
AN [ [
AN [ [
Y LN AV RN I [
AN [ [
AN [ [
RN IRV EREE I [
AN [ [
AN [ [
AN [ [l .
ERN BN EEEE IR as.rrm: J:10% un. ro,
AN [ [l
L 44 AN [ [l
- 70mm tuff lithic NI A VAN R [l PL(A) = 2.73MPa
™\~ 40mm tuff lithic AN [ [l . PL(D) = 2.63MPa|
| RN IR e . 80 44.36,
R I A2 IR I [l
44.3m: J: 65°, pl, ro, cf
} } } } } } } } } } } } H 1mm, ti from 44.35m C [100| 93
AN [ [l
\V
} } } } } } } } } } } } H 44.6m: J: 10°, un, ro, on
BRE | EEN IRE I fin
EEE IR 2NN N [
o h RN | 44.85m: J: 35°, un, ro,
L [ I L | ag 44.94m
RIG: MD300 DRILLER: Taberner LOGGED: JB CASING: HWT to 3.00m

TYPE OF BORING: Auger 0.00-3.00m, Washbore 3.00-19.20m, NMLC Core 19.20-45.20m
WATER OBSERVATIONS: None during augering

REMARKS: Awaiting co-ords from client
SAMPLING & IN SITU TESTING LEGEND CHECKED
A Auger sample pp Pocket penetrometer (kPa)
D  Disturbed sample PID Photo ionisation detector Initials:
B Bulk sample S  Standard penetration test nitials:
U, Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W  Water sample V  Shear Vane (kPa) i
C  Core drilling >  Water seep ¥  Water level Date:

HQ to 20.50m

(/)] Douglas Partners

Geotechnics - Environment - Groundwalter



06/05/2009

PROJECT No: 47225.06
SHEET 10 OF 10

BORE No: DT17A

DATE:
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LOCATION: Rose Street, Kedron
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HQ to 20.50m

CASING: HWT to 3.00m

Douglas Partners

Geotechnics - Environment - Groundwalter

[

LOGGED:
CHECKED

Initials:
Date:

Water level

Standard penetration test

DRILLER: Taberner

TYPE OF BORING: Auger 0.00-3.00m, Washbore 3.00-19.20m, NMLC Core 19.20-45.20m

WATER OBSERVATIONS: None during augering

PL Point load strength Is(50) MPa
Shear Vane (kPa)

PID Photo ionisation detector
\Y

pp Pocket penetrometer (kPa)
S

SAMPLING & IN SITU TESTING LEGEND
> Water seep

Awaiting co-ords from client

A Auger sample
Disturbed sample
Bulk sample
Tube sample (x mm dia.)

D

B
W  Water sample

RIG: MD300
REMARKS:
C  Core drilling

Uy
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Appendix A.5 — Lighting Design



Project 1

Airportlink Rose st.dIx

Zumtobel Lighting

170 Robertson Street
Fortitude Valley QLD

Operator

Telephone

Fax
e-Mail

DIALuUx

Gary Watson
0438439103

gary.watson@zumtobel.com

10.06.2009

Zumtobel 32 159 730 SCUBA PC 1/36W T26 VVG C V2A [STD]/ Luminaire Data
Sheet

Luminaire classification according to CIE: 79
CIE flux code: 33 64 86 79 74

Moisture-proof diffuser luminaire 1/36W; capacitive circuit, for T26, with low-
loss conventional ballast; housing made of fibreglass reinforced polyester,
halogen-free in light grey; one-piece, injection-moulded PC (polycarbonate)
diffuser with internal prisms structure, installed using V2A standard spring
clips on ceiling, wall or trunking; reflector made of galvanised steel sheet,
white painted. Through-wiring: if fitted with low-loss ballast, exclusively use
heat-resistant separate cables (see accessories to be ordered separately); if
fitted with electronic ballast, use standard separate cables (NYM), or
alternatively use single-end IN-OUT wiring; 5-pole connector terminal,
protection type: IP65, protection class: SC1, V2, 850°C glow-wire tested;
dimensions: 1295 x 110 x 113 mm; weight: 2.2 kg.

Luminous emittance 1:

135° 150° 165° 180° 165° 150° 135°
140
120
100
120° 120°
80
60
105° 40 105°
90° 90°
75° 75°
60° 60°
45° 30° 15° 0° 15° 30° 45°
cd/kim n=74%
——C0-C180 —C90-C270
Luminous emittance 1:
Glare Evaluation According to UGR
p Ceiling 70 70 50 50 30 70 70 50 50 30
p Walls 50 30 50 30 30 50 30 50 30 30
p Floor 20 20 20 20 20 20 20 20 20 20
Room Size Viewing direction at right angles Viewing direction parallel
X Y to lamp axis to lamp axis
2H 2H 17.1 18.3 7.7 18.9 19.6 13.2 14.4 13.8 15.0 15.7
3H 19.3 20.4 19.9 21.0 21.7 14.3 15.4 14.9 16.0 16.7
4H | 203 21.4 21.0 22.0 22.7 14.6 15.7 153 16.3 17.0
6H | 21.4 22.3 22.0 23.0 23.7 14.8 15.8 15.5 16.5 17.2
8H | 21.8 22.8 225 23.4 24.2 14.9 15.8 15.5 16.5 17.2
12H | 223 232 23.0 23.9 24.6 14.9 15.8 15.6 16.5 17.2
4H 2H 17.3 18.3 17.9 19.0 19.7 14.3 15.4 15.0 16.0 16.7
3H 19.8 20.7 20.5 21.4 222 15.8 16.7 16.5 17.4 18.2
4H | 21.2 22.0 21.9 22.7 235 16.4 17.2 7.1 17.9 18.7
6H | 22.4 23.1 23.1 23.8 247 16.7 17.4 17.4 18.2 19.0
8H | 23.0 23.7 23.7 24.4 25.2 16.8 175 17.5 18.2 19.0
12H | 236 24.2 243 25.0 25.8 16.9 175 17.6 18.2 191
8H 4H 21.4 22.1 22.1 22.8 23.6 17.7 18.3 18.4 19.0 19.9
6H [ 22.9 235 237 24.3 25.1 18.4 18.9 19.1 19.7 20.6
8H | 237 24.2 24.5 25.0 259 18.6 19.1 19.4 19.9 20.8
12H | 245 24.9 25.3 25.7 26.6 18.7 19.2 195 20.0 20.9
12H 4H | 21.4 22.0 22.1 22.8 23.6 18.0 18.6 18.7 19.3 20.2
6H [ 23.0 235 238 24.3 25.2 18.9 19.4 19.7 20.2 211
8H | 239 24.3 247 25.1 26.0 19.3 19.8 20.1 20.6 215
Variation of the observer position for the luminaire distances S
S=1.0H +01 / -01 +01 / -01
S=15H +02 / 02 +03 / -03
S=2.0H +03 / -04 +06 / -0.6
Standard table BK10 BK13
Correction
Summand 32 L9
Corrected Glare Indices referring to 3350im Total Luminous Flux
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DIALux

Airportlink Rose st.dIx

Zumtobel Lighting Operator

Telephone
170 Robertson Street Fax
Fortitude Valley QLD e-Mail

10.06.2009

Gary Watson
0438439103

gary.watson@zumtobel.com

BEGA 8141 1 HIT-DE 70W / Luminaire Data Sheet

Luminous emittance 1:

105°

105°

90°

75°

60° 400 60°
600
45° 45°
800
1000
30° 15° 0° 15° 30°
cd/kim N = 68%
C0-C180 ——C90-C270
Luminaire classification according to CIE: 100 Due to missing symmetry properties, no UGR table
CIE flux code: 39 77 99 100 69 can be displayed for this luminaire.

BEGA-8141 Surface washer

Single pole-top luminaire for

1 discharge lamp HIT-DE 70 W - 5000 lumen
1 discharge lamp HST-DE 70 W - 7000 lumen
with asymmetrical light distribution

Protection class IP 65

Aluminium alloy, aluminium and stainless steel
Safety glass - Reflector of pure anodized
aluminium - Adjustable slope angle

The luminaire is designed for pole heights
4000 - 5000 mm

Pole top @ 76 mm - Insert depth 100 mm
Colour: graphite - article number

silver - article number + A

N
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DIALux

Airportlink Rose st.dIx 10.06.2009
Zumtobel Lighting Operator Gary Watson
Telephone 0438439103
170 Robertson Street Fax
Fortitude Valley QLD e-Mail gary.watson@zumtobel.com

BEGA 7476 1 HIT-DE 150W / Luminaire Data Sheet

Luminous emittance 1:

105° 105°
90° 90°
75° 750
60° 60°
320
45° 45°
480
640
30° 15° 0° 15° 30°
cd/kim n=64%
C0-C180 —C90 -C270
Luminaire classification according to CIE: 100 Due to missing symmetry properties, no UGR table
CIE flux code: 40 77 98 100 64 can be displayed for this luminaire.

BEGA-7476 Surface washer with asymmetrical
light distribution for

1 discharge lamp HIT-DE 150 W - 11000 Lumen
1 discharge lamp HST-DE 150 W - 15000 Lumen
Protection class IP 65

Aluminium alloy, aluminium and

Stainless steel - Safety glass

Reflector of pure anodized aluminium
Adjustable joint

The luminaire can be installed with the light
opening facing upwards or downwards.

With wallplate. Diameter 130 mm

Colour: graphite - article number

white - article number + W

silver - article number + A
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Project 1

DIALux

Airportlink Rose st.dIx 10.06.2009
Zumtobel Lighting Operator Gary Watson
Telephone 0438439103
170 Robertson Street Fax
Fortitude Valley QLD e-Mail gary.watson@zumtobel.com
Airportlink / Summary
0D, 70'5 © T40.70m
( X0
p— o——X 4(} 40\ ©’
( 80—~ N
40 40 40( ; 120 )\ /
)] (o \.43) () \\ B /80~ ;89 I
— 40
lﬁ')\m\ 45 T 25.41
! 5
N 40
0 \ ( X
w® P ry Ql.(}
0 ép { —
0 Y
o — )
oW e
J 1 JReY
- 807 40 ~ 40~ 40
) ) ) 000
0.00 38.15 55.75 80.50 m
Height of Room: 17.000 m, Maintenance factor: 0.80 Values in Lux, Scale 1:576
Surface p [%] E,, [IX] E min [IX] Enax [IX] u0
Workplane / 26 0.00 187 0.000
Floor 25 15 0.00 187 0.000
Ceiling 2 1.99 0.03 5.37 0.017
Walls (4) 5 2.22 0.02 34 /
Workplane:
Height: 0.000 m
Grid: 128 x 128 Points

Boundary Zone: 0.000 m

llluminance Quotient (according to LG7): Walls / Working Plane: 0.084, Ceiling / Working Plane: 0.075.

Luminaire Parts List

No. | Pieces Designation (Correction Factor) ®[m] P[WI]
1 5 BEGA 7476 1 HIT-DE 150W (1.000) 13250 170.0

2 4 BEGA 8141 1 HIT-DE 70W (1.000) 6600 88.0
3 5  Zumtobel 32 159 730 SCUBA PC 1/36W T26 VVG C V2A [STD] (1.000) 3350 43.0
Total: 109400 1417.0

Specific connected load: 0.43 W/m? = 1.64 W/m?#/100 Ix (Ground area: 3276.35 m?)
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Project 1

Airportlink Rose st.dIx

Zumtobel Lighting

DIALuUX

Operator Gary Watson

Telephone 0438439103

170 Robertson Street
Fortitude Valley QLD

Fax
e-Mail

gary.watson@zumtobel.com

10.06.2009

Airportlink / Luminaire parts list

5 Pieces

4 Pieces

5 Pieces

BEGA 7476 1 HIT-DE 150W

Article No.: 7476

Luminaire Luminous Flux: 13250 Im

Luminaire Wattage: 170.0 W

Luminaire classification according to CIE: 100
CIE flux code: 40 77 98 100 64

Fitting: 1 x HIT-DE-CE 150W (Correction Factor
1.000).

BEGA 8141 1 HIT-DE 70W

Article No.: 8141

Luminaire Luminous Flux: 6600 Im

Luminaire Wattage: 88.0 W

Luminaire classification according to CIE: 100
CIE flux code: 39 77 99 100 69

Fitting: 1 x HIT-DE-CE (Correction Factor 1.000).

Zumtobel 32 159 730 SCUBA PC 1/36W T26
VVG C V2A [STD]

Article No.: 32 159 730

Luminaire Luminous Flux: 3350 Im

Luminaire Wattage: 43.0 W

Luminaire classification according to CIE: 79
CIE flux code: 33 64 86 79 74

Fitting: 1 x T26 (Correction Factor 1.000).

0

U
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DIALux

Airportlink Rose st.dIx 10.06.2009
Zumtobel Lighting Operator Gary Watson
Telephone 0438439103
170 Robertson Street Fax
Fortitude Valley QLD e-Mail gary.watson@zumtobel.com

Airportlink / Floor plan

T 4070 m

) 0.00

0.00 80.50 m

Scale 1:576
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Project 1

Airportlink Rose st.dIx
Zumtobel Lighting

170 Robertson Street
Fortitude Valley QLD

DIALuUX

Operator Gary Watson
Telephone 0438439103

Fax

10.06.2009

e-Mail gary.watson@zumtobel.com

Airportlink / Photometric Results

Total Luminous Flux:

Total Load:

Maintenance factor:

Boundary Zone:

109400 Im
1417.0 W

0.000 m

Surface Average illuminances [Ix] Reflection factor [%] Average luminance [cd/m?]
direct indirect total
Workplane 25 1.01 26 / /
Floor 15 0.60 15 25 1.22
Ceiling 0.02 1.97 1.99 2 0.01
Wall 1 0.22 0.95 1.16 5 0.02
Wall 2 0.72 2.84 3.56 5 0.06
Wall 3 0.96 2.40 3.36 5 0.05
Wall 4 0.24 0.49 0.73 5 0.01

Uniformity on the working plane

u0: 0.000
Emin / Emax: 0-000

llluminance Quotient (according to LG7): Walls / Working Plane: 0.084, Ceiling / Working Plane: 0.075.

Specific connected load: 0.43 W/m? = 1.64 W/m?#/100 Ix (Ground area: 3276.35 m?)

Page 7



DIALuUX

Airportlink Rose st.dIx

Zumtobel Lighting Operator

Telephone
170 Robertson Street Fax
Fortitude Valley QLD e-Mail

10.06.2009

Gary Watson
0438439103

gary.watson@zumtobel.com

Airportlink / 3D Rendering
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DIALux

Airportlink Rose st.dIx 10.06.2009
Zumtobel Lighting Operator Gary Watson
Telephone 0438439103
170 Robertson Street Fax
Fortitude Valley QLD e-Mail gary.watson@zumtobel.com

Airportlink / False Colour Rendering

0 20 30 40 50 60 70 80 100 Ix
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DIALux

Airportlink Rose st.dIx 10.06.2009
Zumtobel Lighting Operator Gary Watson
Telephone 0438439103
170 Robertson Street Fax
Fortitude Valley QLD e-Mail gary.watson@zumtobel.com

Airportlink / Workplane / Isolines (E)

) T 407
{406\40 (849 0.70m
| o0 P
40/—40\40 © \40/
( 0~ N
40 40 40 40( g) 120 \/
)] (o () () \\ B /80~ ]}89 2 I
lﬁ')\m\ 45 T 25.41
! g P 0~
o (e
w® P 0w
0| ® { — 40
0 40
2 )
rao 40 {40- 40.40
160
j | JReY
- 807 40 \40—40
" ) ) T 0.00
0.00 38.15 55.75 80.50 m

Values in Lux, Scale 1 : 576
Position of surface in room:
Marked point:
(0.000 m, 0.000 m, 0.000 m)

Grid: 128 x 128 Points

Eav [IX] Emin [IX] Emax [IX] u0 Emin / Emax
26 0.00 187 0.000 0.000
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Project 1

Airportlink Rose st.dIx
Zumtobel Lighting

170 Robertson Street
Fortitude Valley QLD

Telephone

DIALux

Operator Gary Watson
0438439103

Fax

10.06.2009

e-Mail gary.watson@zumtobel.com

Airportlink / Workplane / Greyscale (E)

T40.70m
R
. 2541

" ) ) . T 0.00

0.00 38.15 55.75 80.50 m

[ | | | | |

40 80 120 160 Ix
Scale 1: 576

Position of surface in room:

Marked point:
(0.000 m, 0.000 m, 0.000 m)
Grid: 128 x 128 Points

Eav [IX] Emin [IX] Emax [IX] u0 Emin / Emax
26 0.00 187 0.000

0.000
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Project 1

Airportlink Rose st.dIx

Zumtobel Lighting Operator

Telephone
170 Robertson Street Fax
Fortitude Valley QLD e-Mail

DIALuUX

Gary Watson
0438439103

10.06.2009

gary.watson@zumtobel.com

Airportlink / Workplane / Value Chart (E)

084 08 102 118 11T 111 111 112 12 16 30/ 426 564 56 g 15 & 616 458 ° T4070m
109 130 136 147 142 143 141 140 156 2% 642 10 ¥ 15 45 o 75 o5 15 2 2
234 260 245 330 246 313 313 231 306 37 1B DN B D 45 4 5 x 18 P B
407 541 398 550 408 481 48 320 59 5% 177 M 8 B g 5 x 7 15 & 2
8% 12 55 15 531 9% 10 38 13 80 15 18 18 102 © 1B 9p sx °B
12 4 64 5 10 1B 4 44 D B 6R @ W 0 6 7 xn 19 gr 58 346 i
7 6 23 910 718 D 1
L1600 7 27 1 15 25.41
W 77 N 1B B M
% & B U B R
I
P16 84 30 13 A »
66 7 31 12 16 13
B 77 2 N B 5
(148 8 24 10 D 6
1B 8 19 7 N B "
N 45 14 58 2 R
! 597 15 816 38 80 872
— } } +— 0.00
0.00 38.15 55.75 80.50 m
Values in Lux, Scale 1 : 576
Not all calculated values could be displayed.
Position of surface in room:
Marked point:
(0.000 m, 0.000 m, 0.000 m)
Grid: 128 x 128 Points
Eav [IX] Emin [IX] Emax [IX] uo Emin / Emax
26 0.00 187 0.000 0.000
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Project 1

Airportlink Rose st.dIx
Zumtobel Lighting

170 Robertson Street
Fortitude Valley QLD

Operator
Telephone
Fax

e-Mail

DIALux

Gary Watson
0438439103

10.06.2009

gary.watson@zumtobel.com

Airportlink / Wall 3 / Greyscale (E)

T 17.00m
" . T 0.00
0.00 80.50 m
[ | | |
10 20 Ix
Scale 1: 576
Position of surface in room:
Marked point:
(0.000 m, 40.700 m, 0.000 m)
Grid: 128 x 128 Points
Eav [IX] Emin [IX] Emax [IX] uo Emin / Emax
3.36 1.17 26 0.347 0.044
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Project 1

Airportlink Rose st.dIx

Zumtobel Lighting

170 Robertson Street
Fortitude Valley QLD

Operator
Telephone

Fax

e-Mail

DIALuUX

Gary Watson
0438439103

gary.watson@zumtobel.com

10.06.2009

Airportlink / Wall 3 / Value Chart (E)

1.31
1.4
1.9
29
321
327
340

130
166
214
336
363
368
388

142
173
227
357
38
390
412

174
208
262
405
4.4
439
464

174
207
263
4.03
428
437
463

189
22
27
407
432
433
4.60

188
219
269
395
421
420
450

186
215
263
3@
414
408
447

206
238
278
382
4.07
397
443

218
256
290
405
424
414
487

213
245
268
377
38
398
538

245
29
309
410
412
450
6.18

2%
320
325
452
4.4
4.80
6.89

283 287
352 3%
35 351
442 438
442 438
463 4%
666 614

270
32
32
418
448
524
790

24
286
286
35
38
24

258
258
29%

320
4.16

226 166
258 1.8
258 189
28 23
290 265
315 812
3% 13

1.6
17
17
1.86
19
304
4.60

T17.00m

0.00

Not all calculated values could be displayed.

Position of surface in room:

Marked point:
(0.000 m, 40.700 m, 0.000 m)

Grid: 128 x 128 Points

E,. [IX]
3.36

Ein [IX]

1.17

E ax [IX]
26

u0
0.347

80.

~0.00
50m

Values in Lux, Scale 1 : 576

Emin / Emax
0.044
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Appendix A.6 — Groundwater Monitoring Summary



4 30 Qualtrough Street
WOOLLOONGABBA Q 4102

T +61 7 3303 8775

3 COhSuft F +61 7 3303 8776

Table 2 - Kent Rd, Rose St Groundwater Monitoring Results Summary
Airport Link - Thiess John Holland

Physical Parameters BTEX ug/L Petroleum Hydrocarbons (TPH) PAH Metals
o
T
= b=}
1S Q@
~ [
— E .y »
c > Q = = @ © T
£ 5 £ z 3 Z c 5 5 5 5 3 £
8 2 g E p 3 g > s 3 ] 5] 1 @ b=
= £ i) 5] = k) B 2 ® x = <] <] <] =) 5 e
5 2 8 s 2 = 8 S g g g 2 e < © P S g o 2
= S = ° 5 s = = 3B > © S = > 2 w = N o T — S ) 13 £
° ks £ 2 2 2 o 3 2 = 2 @ 5 =3 < = 3 o o &1 a = XS] = o 5 E _ =
=9 @ S < = = [ = ] =] < & ] ! ! = ] ] ! = S = S = £ £ 2 3 T
& g & g 8| % ' 8 2 5 & 3 z | 2 £ g © = o ] g g 5 g & 3 2 s | B 5 s g
3 S 3 a T T i i a = & 2 v} £ 5 2 8 o o 13} 1% & = 1% < S S 3 4 = = N
_ ) 1300 NC NC NC 470 NC NC NC NC NC 500 NC 37 NC 0094 | 0.0004 NC | 00018 | 0005 | 0.0019 | 0013 0.015
Groundwater
LOR - - - - - - - <1 <2 <2 <2 <2 - <20 <50 <100 <50 - <1 <1 - 0001 | 00001 | 0001 | 0001 | 0001 | 00001 | 0.001 0.005
Units m pH uSlcm mgl/l NTU uglL ug/L uglL mglL
TACL14 EB0902198010 | 110209 | 1063 | 1290 | 227 | 332 | 265 | 707 - no | no | o | no | o | D o | wo | no | o | wD N | oo | wD NDO | N0 | N0 | No | N | KD | ooos |RN00si|

ND - Non Detect (Equal to or below LOR)
NC - No Criteria

1 B08178.01 TJH APL Groundwater Monitoring Program - Kent Rd



Hg/m? Micrograms per cubic metre
AADT Average Annual Daily Traffic
Acid Sulphate Soil The Queensland State Government defines Acid Sulphate Soil as:

Soil or sediment containing highly acidic soil horizons or layers affected by
the oxidation of iron sulphides (actual acid sulphate soils) and/or soil or
sediment containing iron sulphides or other sulphidic material that has not
been exposed to air and oxidised (potential acid sulphate soils).

Note: The term acid sulphate soil generally includes both actual and
potential acid sulphate soils. Actual and potential acid sulphate soils are
often found in the same soil profile, with actual acid sulphate soils generally
overlying potential acid sulphate soil horizons.

Acoustic barrier

A barrier designed to reduce the noise impacts of an activity on nearby
sensitive areas.

Adit Horizontal access passage

AEP Area Environmental Plan

AHD Australian Height Datum

Ambient The background level at a specified location, being a composite of all
sources. Examples include noise and pollution.

Amenity A feature that increases attractiveness or value, especially of a piece of real
estate or a geographic location.

ASS Acid Sulphate Soils

A-Weighting A response provided by an electronic circuit which modifies sound in such a
way that the resulting level is similar to that perceived by the human ear.

BC BrisConnections

BCC Brisbane City Council

bem Bank cubic meter

BGL Below Ground Level

dB (decibel) This is the scale on which sound pressure level is expressed. It is define as
20 times the logarithm of the ratio between the root-mean-square pressure
of the sound field and the reference pressure (0.00002N/m?2).

dB(A) This is the measure of the overall noise level of sound across the audible
spectrum with a frequency weighting (i.e. ‘A’ Weighting) to compensate for
the varying sensitivity to the human ear to sound at different frequencies.

CCMP Community Consultation Management Plan

CLC Community Liaison Coordinator

CLG Community Liaison Groups

CLR Contaminated Land Register

Coordinator-General

The corporation sole constituted under the State Development and Public
Works Organisation Act 1938 and preserved, continued in existence and
constituted under the State Development and Public Works Organisation
Act 1971.




CSM

Cutter Soil Mix

Cumulative Impacts

The combined impact on the environment from successive effects of a
number of different projects or activities.

cu

Community Use

Cut and Cover

A method of tunnelling. Construction is from ground surface down forming a
trench. The trench is ‘lidded’ after construction.

cv Commercial Vehicle
CPTED Crime Prevention through Environmental Design
D&C Design and Construction

Dangerous Goods

Goods defined under the Australian Dangerous Goods Code as either
dangerous goods or too dangerous to be transported.

DERM Department of Environment and Resource Management (formerly
Queensland Environmental Protection Agency - EPA)

Drawdown A lowering of the water table of an unconfined aquifer or the potentiometric
surface of a confined aquifer caused by interference with groundwater.

DES Queensland Department of Emergency Services

EIS Environmental Impact Statement

EMP Environmental Management Plan

EMR Environmental Management Register

EPA Environmental Protection Agency

EPB Earth Pressure Balance

EPBC Act Environment Protection and Biodiversity Conservation Act

EPP Environmental Protection Policy

ER Evaluation Report

Hertz (Hz) A measure of the frequency of sound. It measures the number of pressure
peaks per second passing a point when a pure tone is present.

Heavy Vehicle A truck, transport or other vehicle with a gross vehicle weight above a
specified level (for example, over 8 tonnes).

kg/m? Kilograms per square metre

kph Kilometres per hour

KR&C Kedron Ramps and Caverns

Laeq This is the equivalent steady sound level dB(A) containing the same
acoustic energy as the actual fluctuating sound level over a given period.
For a steady sound with small fluctuations, its value is close to the average
sound pressure level.

Lato Noise level exceeded for 10% of the measurement period. This represents
the upper intrusive noise level, in particular traffic noise levels.

Lamax The maximum instantaneous noise level during a measured period.

Lux Unit of illuminance and luminous emittance.

m3 Cubic metres

mg/m? Milligrams per square metre

mg/m? Milligrams per cubic metre

mm/sec Millimetres per second




NALL Natural Assets Local Law

NEPM National Environmental Protection Measure

NIAPSP Noise Impact Assessment Planning Scheme Policy

NO2 Nitrogen Dioxide

NOx Nitrogen oxides or oxides of nitrogen

QTMR Queensland Department of Transport and Main Roads

PCF Penetrative Cone Fracture

PM2s Particulate matter with equivalent aerodynamic diameter less than 2.5 um

PMi1o Particulate matter with equivalent aerodynamic diameter less than 10 um

Roadheader Type of tunnelling machine

Rw Weighted Sound Reduction Index

SDPWO Act State Development and Public Works Organisation Act, 1971

SEP Site Environmental Plan

Spoil Soil or rock removed from the construction works

Stakeholders Groups, companies or individuals who may be potentially affected, or have
a particular interest in a proposal. Stakeholders may include local residents,
government agencies, Aboriginal groups/ Land Councils/ Council of Elders,
local businesses, relevant business and industry groups, community
groups, potential competitors, and politicians/ elected representatives.

Steady-state Noise A noise having negligibly small fluctuations of sound pressure level within
the period of observation.

STREAMS STREAMS is a synchronised system developed by Queensland Transport
and Main Roads for managing the operation of signalised intersections on
selected routes in Brisbane’s road network.

SWMP Soil and Water management Plan

t Ton

TBM Tunnel Boring Machine

TJH Thiess John Holland Joint Venture

TOC Total Organic Compounds

TSP Total Suspended Particulates — the concentration of filterable particulates in
water (retained no a 0.45am filter) and reported by volume (mg/L).

vpd Vehicles Per Day

wQo Water Quality Objective




