
 

 

9 APPENDICES 
Appendix A.1 – Change to Program / Alternatives 
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2009 2010 2011 2012 2013

Cable Paths Available & Precommissioning

AL MEFT Systems Commissioning

186 Ramp B - Tunnel Excavation Heading - Ch 733

126 Ramp B - Tunnel Excavation Benching

15 Ramp B - Tunnel Excavation Heading Ch 117 to Ch 80

49 Ramp B Remaining Bench & Invert

Ramp B - Complete Archlining, Smoke Duct & Fitout

Ramp B [KF06>ChB80] Cable path available

129 Ramp C - Tunnel Excavation Heading incl Canopy Tube Installation

23 C3 Access cross-cut to Westbound Off Ramp D [ChC420>ChD360]

29 Ramp C - Tunnel Excavation Bench & Invert Front 2 - Bottom of Ramp C

95 Ramp C - Tunnel Excavation Bench & Invert Front 1

Ramp C - Complete Arch Lining,Smoke Duct & Fitout

Ramp C [KE02>ChC245] Cabling path available

252 Ramp D - Tunnel Excavation Heading - Front 1

66 Ramp D - Tunnel Excavation Heading - Front 2

68 Ramp D - Tunnel Excavation Bench & Invert - Front 2

Ramp D - Complete Arch Lining, Smoke Duct & Fitout

Ramp D [KB05>ChD665] Cable path available

121 EB Cavern - Excavation Heading

74 EB Cavern - Excavation Benching

TBM Arrival to Kedron Cavern Eastbound

TBM Complete through Kedron Cavern Eastbound

Eastbound Cavern - Complete Arch Lining, Smoke Duct & Fitout after TBM

59 WB Cavern -  Excavation Heading

40 WB Cavern -  Excavation Benching

TBM Arrival to Kedron Cavern Westbound

TBM Complete through Kedron Cavern Westbound

Westbound Cavern - Complete Arch Lining, Smoke Duct & Fitout after TBM

WB TBM Excavation & Precast Invert to Kedron Cavern

WB TBM - Excavation & Precast Invert to From Kedron Caverns to Chalk St

Westbound TBM - Complete Smoke Duct, Roadway & Fitout

EB TBM Excavation & Precast Invert-to Kedron Cavern

EB TBM Excavation & Precast Invert - Kedron Caverns to Chalk St

Eastbound TBM - Complete Smoke Duct, Pavement & Fitout

Original GP08 Workfronts

Summary Bar
RH 1
RH 2
RH 3
RH 4

Summary Bar
Milestone
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Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

2009 2010 2011 2012 2013

Cable Paths Available &  Precommiss

AL M

38 Ramp B - Front 1 (Up From C2)

402 Ramp B - Front 2 (Down from C2)

Road Header access available from Southern region (bottom of RampB)

278 Ramp B - Front 3 (From Bottom of Ramp B)

Ramp B - Complete CRCP, Arch Lining, Smoke Duct & Civil Fitout

Ramp B [KF06>ChB80] Cable path available

238 Ramp C - Heading

30 C2 access cross cut

67 C3 Access cross-cut to Westbound Off Ramp D [ChC425>ChD360]

97 Ramp C - Bench & Invert

Ramp C - Complete CRCP, Arch Lining, Smoke Du

Ramp C [KE02>ChC245] Cabling path available

335 Ramp D - Front 1 (Up from C3)

154 Ramp D - Front 2 Heading (Down from C3)

90 Ramp D - Front 3 - Down from top of Ramp D

65 Ramp D Complete Bench Down from C3

Ramp D - Complete CRCP, Arch Lining, Smoke Duct & Civil Fitout

Ramp D [KB05>ChD665] Cable path available

Access available for tunnelling from EB on Ramp

370 EB Cavern Front 1 -  Heading & Bench from Ramp C

TBM Arrival to Kedron Cavern Eastbound

TBM Complete through Kedron Cavern Eastbound

EB Cavern - Complete Arch Lining, Smoke Duct & Fitout

202 WB Cavern - Front 1 Heading & Bench

TBM Arrival to Kedron Cavern Westbound

TBM Complete through Kedron Cavern Westbound

Wb Cavern - Complete Arch Lining, Smoke Duct & Fitout

WB [S120] TBM tunnel excavation to Kedron

WB [S110-S90] Stage 3 TBM invert thru SB Kedron Cavern -  Avg advance rate per day 9.43m

WB [S80] Stage 4 TBM excavation to Chalk St -  Avg advance rate per day 17.56m

WB TBM - Complete Smoke Duct, Roadway & Fitout

EB [N130] TBM tunnel excavation to Kedron

EB [N120 - N90 Cavern] Stage 3 TBM invert thru SB Kedron Cavern -  Avg advance rate per day 16.50m

EB [N80 Stage 4 TBM excavation to Chalk St   -  Avg advance rate per day 16.76m

EB TBM - Complete Smoke Duct, Roadway & Fitout

GP08 Alternative 1

1 Extra Workfront (Ramp B)

Summary Bar
RH 1
RH 2
RH 3
RH 4

RH 5
Summary Bar
Milestone
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Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

2009 2010 2011 2012 2013

Cable Paths Available &  Precommissiong

AL MEFT Systems Comm

38 Ramp B - Front 1 (Up From C2)

402 Ramp B - Front 2 (Down from C2)

Road Header access available from Southern region (bottom of RampB)

278 Ramp B - Front 3 (From Bottom of Ramp B)

Ramp B - Complete CRCP, Arch Lining, Smoke Duct & Civil Fitout

Ramp B [KF06>ChB80] Cable path available

239 Ramp C - Heading

30 C2 access cross cut

67 C3 Access cross-cut to Westbound Off Ramp D [ChC425>ChD360]

97 Ramp C - Bench & Invert

Ramp C - Complete CRCP, Arch Lining, Smoke Duct & Civil Fitout

Ramp C [KE02>ChC245] Cabling path available

335 Ramp D - Front 1 (Up from C3)

154 Ramp D - Front 2 Heading (Down from C3)

90 Ramp D - Front 3 - Down from top of Ramp D

65 Ramp D Complete Bench Down from C3

Ramp D - Complete CRCP, Arch Lining, Smoke Duct & Civil Fitout

Ramp D [KB05>ChD665] Cable path available

Access available for tunnelling from EB on Ramp

282 EB Cavern Front 1 -  Heading & Bench from Ramp C to X30

TBM Arrival to Kedron Cavern Eastbound

88 Heading & bench from X30

TBM Complete through Kedron Cavern Eastbound

EB Cavern - Complete Arch Lining, Smoke Duct & Fitout

202 WB Cavern - Front 1 Heading & Bench

TBM Arrival to Kedron Cavern Westbound

TBM Complete through Kedron Cavern Westbound

Wb Cavern - Complete Arch Lining, Smoke Duct & Fitout

WB [S120]  TBM tunnel excavation to Kedron

WB [S110-S90] Stage 3 TBM invert thru SB Kedron Cavern -  Avg advance rate per day 9.43m

WB [S80] Stage 4 TBM excavation to Chalk St -  Avg advance rate per day 17.56m

WB TBM - Complete Smoke Duct, Roadway & Fitout

EB [N130] TBM tunnel excavation to Kedron

EB [N120 - N90 Cavern] Stage 3 TBM invert thru SB Kedron Cavern -  Avg advance rate per day 16.50m

EB [N80 Stage 4 TBM excavation to Chalk St   -  Avg advance rate per day 16.76m

EB TBM - Complete Smoke Duct, Roadway & Fitout

GP08 Alternative 2

2 Extra Workfronts (Ramp B, EB Cavern)

Summary Bar
RH 1
RH 2
RH 3
RH 4

RH 5
RH 6
Summary Bar
Milestone
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Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar

2009 2010 2011 2012 2013

Cable Paths Available &  Precommissiong

AL MEFT Systems Commissioning

38 Ramp B - Front 1 (Up From C2)

402 Ramp B - Front 2 (Down from C2)

Road Header access available from Southern region (bottom of RampB)

278 Ramp B - Front 3 (From Bottom of Ramp B)

Ramp B - Complete CRCP, Arch Lining, Smoke Duct & Civil Fitout

Ramp B [KF06>ChB80] Cable path available

238 Ramp C - Heading

30 C2 access cross cut

67 C3 Access cross-cut to Westbound Off Ramp D [ChC425>ChD360]

97 Ramp C - Bench & Invert

Ramp C - Complete CRCP, Arch Lining, Smoke Duct & Civil Fitout

Ramp C [KE02>ChC245] Cabling path available

325 Ramp D - Front 1 Heading & Bench (Up from C3)

218 Ramp D - Front 2 Heading & Bench (Down from C3)

Ramp D - Complete CRCP, Arch Lining, Smoke Duct & Civil Fitout

100 Ramp D - Front 3 - Down from top of Ramp D

Ramp D [KB05>ChD665] Cable path available

Rose St Shaft

242 EB Cavern Front 1 -  Heading & Bench from Rose St

Access available for tunnelling from EB on Ramp

128 EB Cavern - Front 2 - Heading & Bench from Ramp C

TBM Arrival to Kedron Cavern Eastbound

TBM Complete through Kedron Cavern Eastbound

EB Cavern - Complete Arch Lining, Smoke Duct & Fitout

202 WB Cavern - Front 1 Heading & Bench

TBM Arrival to Kedron Cavern Westbound

TBM Complete through Kedron Cavern Westbound

Wb Cavern - Complete Arch Lining, Smoke Duct & Fitout

WB [S120] TBM tunnel excavation to Kedron

WB [S110-S90] Stage 3 TBM invert thru SB Kedron Cavern -  Avg advance rate per day 9.43m

WB [S80] Stage 4 TBM excavation to Chalk St -  Avg advance rate per day 17.56m

WB TBM - Complete Smoke Duct, Roadway & Fitout

EB [N130]  TBM tunnel excavation to Kedron

EB [N120 - N90 Cavern] Stage 3 TBM invert thru SB Kedron Cavern -  Avg advance rate per day 16.50m

EB [N80 Stage 4 TBM excavation to Chalk St   -  Avg advance rate per day 16.76m

EB TBM - Complete Smoke Duct, Roadway & Fitout

Rose St Access

Summary Bar
RH 1
RH 2
RH 3
RH 4

RH 5
RH 6
RH 7
Summary Bar
Milestone
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2009 2010 2011 2012 2013

Cable Paths Available &  Precommissiong

AL MEFT Systems Commissioning

38 Ramp B - Front 1 (Up From C2)

402 Ramp B - Front 2 (Down from C2)

Road Header access available from Southern region (bottom of RampB)

278 Ramp B - Front 3 (From Bottom of Ramp B)

Ramp B - Complete CRCP, Arch Lining, Smoke Duct & Civil Fitout

Ramp B [KF06>ChB80] Cable path available

238 Ramp C - Heading

30 C2 access cross cut

67 C3 Access cross-cut to Westbound Off Ramp D [ChC425>ChD360]

97 Ramp C - Bench & Invert

Ramp C - Complete CRCP, Arch Lining, Smoke Duct & Civil Fitout

Ramp C [KE02>ChC245] Cabling path available

325 Ramp D - Front 1 Heading & Bench (Up from C3)

218 Ramp D - Front 2 Heading & Bench (Down from C3)

Ramp D - Complete CRCP, Arch Lining, Smoke Duct & Civil Fitout

100 Ramp D - Front 3 - Down from top of Ramp D

Ramp D [KB05>ChD665] Cable path available

Planning & Approval - Melrose Park

Establish & Excavate Melrose Park Shaft

Melrose Park Access Tunnel

Access available for tunnelling from EB on Ramp

220 EB Cavern - Front 2 - Heading & Bench from Ramp C

150 EB Cavern Front 1 -  Heading & Bench from Melrose Access

TBM Arrival to Kedron Cavern Eastbound

TBM Complete through Kedron Cavern Eastbound

EB Cavern - Complete Arch Lining, Smoke Duct & Fitout

202 WB Cavern - Front 1 Heading & Bench

TBM Arrival to Kedron Cavern Westbound

TBM Complete through Kedron Cavern Westbound

Wb Cavern - Complete Arch Lining, Smoke Duct & Fitout

WB [S120] TBM tunnel excavation to Kedron

WB [S110-S90] Stage 3 TBM invert thru SB Kedron Cavern -  Avg advance rate per day 9.43m

WB TBM - Complete Smoke Duct, Roadway & Fitout

WB [S80] Stage 4 TBM excavation to Chalk St -  Avg advance rate per day 17.56m

EB [N130] TBM tunnel excavation to Kedron

EB [N120 - N90 Cavern] Stage 3 TBM invert thru SB Kedron Cavern -  Avg advance rate per day 16.50m

EB [N80 Stage 4 TBM excavation to Chalk St   -  Avg advance rate per day 16.76m

EB TBM - Complete Smoke Duct, Roadway & Fitout

Melrose Park Access

Summary Bar
RH 1
RH 2
RH 3
RH 4

RH 5
RH 6
RH 7
Summary Bar
Milestone
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2009 2010 2011 2012 2013

Cable Paths Available &  Precommissiong

AL MEFT Systems Commissioning

38 Ramp B - Front 1 (Up From C2)

402 Ramp B - Front 2 (Down from C2)

Road Header access available from Southern region (bottom of RampB)

278 Ramp B - Front 3 (From Bottom of Ramp B)

Ramp B - Complete CRCP, Arch Lining, Smoke Duct & Civil Fitout

Ramp B [KF06>ChB80] Cable path available

238 Ramp C - Heading

30 C2 access cross cut

67 C3 Access cross-cut to Westbound Off Ramp D [ChC425>ChD360]

97 Ramp C - Bench & Invert

Ramp C - Complete CRCP, Arch Lining, Smoke Duct & Civil Fitout

Ramp C [KE02>ChC245] Cabling path available

325 Ramp D - Front 1 Heading & Bench (Up from C3)

218 Ramp D - Front 2 Heading & Bench (Down from C3)

Ramp D - Complete CRCP, Arch Lining, Smoke Duct & Civil Fitout

100 Ramp D - Front 3 - Down from top of Ramp D

Ramp D [KB05>ChD665] Cable path available

Planning & Approval - DES Access

Establish & Excavate - DES Shaft

DES Access Tunnel

Access available for tunnelling from EB on Ramp

210 EB Cavern - Front 2 - Heading & Bench from Ramp C

160 EB Cavern Front 1 -  Heading & Bench from DES Access

TBM Arrival to Kedron Cavern Eastbound

TBM Complete through Kedron Cavern Eastbound

EB Cavern - Complete Arch Lining, Smoke Duct & Fitout

202 WB Cavern - Front 1 Heading & Bench

TBM Arrival to Kedron Cavern Westbound

TBM Complete through Kedron Cavern Westbound

Wb Cavern - Complete Arch Lining, Smoke Duct & Fitout

WB [S120] TBM tunnel excavation to Kedron

WB [S110-S90] Stage 3 TBM invert thru SB Kedron Cavern -  Avg advance rate per day 9.43m

WB [S80] Stage 4 TBM excavation to Chalk St -  Avg advance rate per day 17.56m

WB TBM - Complete Smoke Duct, Roadway & Fitout

EB [N130] TBM tunnel excavation to Kedron

EB [N120 - N90 Cavern] Stage 3 TBM invert thru SB Kedron Cavern -  Avg advance rate per day 16.50m

EB [N80 Stage 4 TBM excavation to Chalk St   -  Avg advance rate per day 16.76m

EB TBM - Complete Smoke Duct, Roadway & Fitout

DES Access

Summary Bar
RH 1
RH 2
RH 3
RH 4

RH 5
RH 6
RH 7
Summary Bar
Milestone















  
 

 

Appendix A.2 – Work Method Statement – Rose Street Worksite 
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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 
(SAP) 

A document system used to control specific construction 
activities required to carry out works in compliance with the 
contract and demonstrates conformance of work activities 
upon completion 

Construction 
Method Statement 
(CMS) 

A document that provides a macro description of nominated 
project activities 

Work Method 
Statement (WMS) 

A work instruction which details the specific Technical / 
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 

CV Construction Verifier 

IV 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: 

 

� backhoe/excavator; 

� piling rigs/drilling rigs; 

� semi trailers; 

� roller/compactor; 

� hand held drills and tools; 

� electrical generators; 

� mobile cranes – various sizes; 

� concrete pumps/trucks; 

� concrete finishing tools; 

� scissor lifts/boom lifts; 

� hand tools/power tools; 

� 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. 



 
WORK METHOD STATEMENT

Rose Street Worksite – Establishment and operations
 

TJH-AM-WMS-CO-0014 Page 7 of 38 

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/m2 

 

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: 

� water – potable water;  

� sewer – connection for ablutions blocks; 

� communications – telephone / internet; 
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� stormwater – rainwater runoff and treated discharge; and 

� 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 – 11.5 m x 16 m; 

� water treatment plant – 8 m x 14 m 

� guard house – 3 m x 3 m; and 

� air compressor – 2.5 m x 5 m. 

 

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; 

� site accommodations – ablutions/showers, kitchen, change facilities 

lockers etc; 

� storerooms – shelving, lockable cupboards, lighting; and 

� 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: 

� acid; 

� caustic; 

� coagulant; and 

� flocculant. 
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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; 

� mech / elec fitout; and 

� 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
establishment 

10 20 Subcontractors, Labourers, Site management 

Tunnelling 30 50 Shift tunnellers, Trades, Site management 

Civil fitout 30 50 Direct labour, Subcontract labour, Site management 

Mech/Elec
fitout

50 80 Electrical/Mechanical trades, Site management 

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 traffic 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: 
 

� Spoil is generated in excavation of the shaft, the tunnels and the 

caverns. 

� 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 bcm/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; 
 

� The spoil trucks will enter and exit the site in a left-in / left-out 

configuration to limit the space taken on the road. 

� 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. 

� 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. 

� 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; 

� spill kits and spill containment devices; 

� fire extinguishers and other fire fighting equipment; 

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

� procedural controls for elements such as refuelling. 

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

� Fuel (10,000l) � Oils & grease (5,000l) 

� Solvents (<200l) � Paints (<100l) 

� Additives (5000l) � Pesticides (<20l) 

� Cleaning agents 

(<500l) 

� Other hazardous chemicals (welding rods, 

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

Daytime�or�

Evening�
Equipment�

Building�Type�

Heritage�Listed� Residential�
Sensitive�

Commercial�

Daytime�

Blasting� 2�mm/s� 10�mm/s� 10�mm/s�

TBM�/�

Roadheader/Hydraulic�

Hammer�

2�mm/s� 5�mm/s� 5�mm/s�

�

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: 

� 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. 

� 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: 
 

 
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; 

� the location of the shed is affront a main road and adjacent to 

commercial operations; 



 
WORK METHOD STATEMENT

Rose Street Worksite – Establishment and operations
 

TJH-AM-WMS-CO-0014 Page 26 of 38 

� 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); 

� temporary stabilisation techniques (soil stabilisers); 

� 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.  



WORK METHOD STATEMENT
Rose Street Worksite – Establishment and operations 

 

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

 
Figure�5�–�Groundwater�Borehole�Locations 

 

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. 
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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; 

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

� water quality – exposure to oxygen may have an effect on water quality 

(i.e. acid sulphate soil issues); and 

� 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 

� 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 

� cutter soil mix wall. 

Both installation methods involve excavating a series of interconnecting boreholes 
and filling 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: 
 

� 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: 
 

� 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. 

� 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. 

� 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: 
 

� 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 

� 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: 
 

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

Road, right turn onto Sandgate Road; and 

� 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

hour 

PM Peak 

Hr

AADT TJH Traffic 

Generation

% increase 

Rose Street/ Kent Road 

intersection 

Refer to attached STREAMS data 

10 vph 

»0.5% 

Dawson Street/ Rose Street 

intersection 

Refer to attached STREAMS data »0.5% 

Sandgate Road/ Junction Road 

Intersection 

Refer to attached Manual Intersection 

Count

»1.5% 

 
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@tjh.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 

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

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

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

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

� TJH-GL-MPR-EN-0011Noise Management 

� TJH-GL-MPR-EN-014 Sediment Control Design and Management 

� TJH-GL-MPR-EN-016 Weed Management 

� TJH-GL-MPR-EN-017 Dewatering 

� 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  

� TJH-GL-MPR-EN-023 Cultural Heritage – Non-Indigenous  

� TJH-GL-MPR-EN-024 Waste Management 

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

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

� Rose Street Community Engagement and Communication Plan  

SAFETY

� TJH Occupational Health and Safety (OH&S) Management Plan. 

� Occupational Health and Safety Act 2000  

� Occupational Health and Safety Regulations 2001  

� Work Cover Code of Practice – Excavation (March 2000)  

� Work Cover Code of Practice – Moving Plant on Construction Sites 

(2004)  

� 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 



  
 

Appendix A.3 – Air and Noise Quality Assessment – Rose Street Worksite 
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�#��;#��q��?�����''?;�z�������������`�?��������?q�?'?;����/#�����*?��?�q�z��������'����''?;�������/:�
�#?��?��	�;������#�����?�?����'������������	����'�;�����;?���"���#��z
$�z�#?;����q�����
�?�;�������
�#�����	����'�;�����;?���z�#?;���������������?������
�?�;��������#����`�'����#?����;�?����'�����:�
������������?���#�����������?������q�?�q�'�������������������*?��?�q�#��z
�z�#?;���;������������
�?q�?'?;������:��������:���������?�q�����#����
��'��#��/��j�;���?�����:
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��;�?����'������;���?�����:
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�����Q����"+��j��
�$ Q�����������������������j�Q��� ���:!

�����Q����"�������
�$ Q�����������������������j�Q��� ���:V

����������j�Q��� ���������������#��j������� ���:�

�#��j������� ����������j�Q������}��/
;#��Q��� Y�������z�?��	��

}��/
;#��Q��� �#��j��������������������j�Q��� ���:�

�#��������������������?����	����:������?;���#������?�����''?;�/�����q�������
�����?�;�������z���q��
���''?;���?�����z����'����;����?�����#�/�z���/������?q�?'?;����
�?���;���������?;������?���'�������''?;�
����q�������������?���;����?���:���#��q���?����?�����z�����'����{"\$�������������������
�;���?������
������;��	�������#��#���������������;#�;#��q��������#���'����������
�;���?�������������������
��q�?q?	������?�?�����?���;�:

Q�z?�/��' � �#�� ������� � '�� ����� ������� � ?��?;���� � �#�� � '�� � �#���������
� ���''?;� �#�z?�q� ��/�� � ?�?�?���
z��������#���/��j��
����''?;� ��#��?�;������?��	��#����''?;�z�����������#�������?z�����;����q���'�
#��z
�z�#?;����?���?q�?'?;���:���#����?���#��������?���'��������������;�?�������#�z�����z���������?;�?����
/#�������''?;�'��/����������;�������������
�:

H6H ����5����

Q�;����������?�?q��?������������?�;�����

� {�������;�?;������q�������z�����q?�����?�����?��?����	
����;��������������?������;���'�
��'������#���;��'��������\������?���Y��?q��Q�����!���'�����q?�����?�����?��?������������?��
�;;�����;� � /?�# � �#� � Z��?���� � Q��� � ��������� � ����?��?�� � ��;����� � ����?����
 � <*#�����
Z�?�����������;�������'�����=���z?;��������`�#?;���:
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� \����?����'��?�	�q��������?����#���q#�����#��'���������?�?�?�����?�������;?�����/?�#�����
�
���;j�����z���?�q��z��������?���q����?�?��:

� ������?��� ���;j?�q���������q�������' � �#�����?�?����' � �#�����;j�'���� ������������#�� �/�?�?�q�
~�����������������?����������;��;������?������?�?�?�?�q���?���'����?��?�q����;j�:

� Z�q��?��?���/?�#����?����������?�;������?����?�?q��?�������������z�?��	�����;#�����������
�
�����������"�q�/?���/��������������q����������z���?���?���?�=;���?�?��?�q$�?'�������?�������
	����~�?�������?�q�����?���:

� ����?�q���������;�?����/������?���?����/?�������;���#����?���?���;���"���?�����	��q?�q��;�����
��� � #����� � ��;:$: � \;#?�z?�q � �#?� � /?�� � ��~�?�� � ���?'?;��?�� � �' � ���#��?�?�� � �� � ������ � �������
��?������;���'��������;�?���:�

� ?�'�������?���;�������q�#������������;�?������;�����?�����?����?��������:�
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\?���?�����?���������?�q�#���	����;���������'����#��Q�����������;������;�?����?�������������������?����?��
~���?�
�?���;��:��#��������?�q���������;���	��������?�������'����/��

� ;����?��;��/?�#��#���?��~���?�
�q�����'�����?��?��������;?�����/?�#��#��;������;�?����'��#���?���

� ���=;����?��;��/?�#��#���?��~���?�
�q�����'�����?��?��������;?�����/?�#���������*;�z��?�������
�?����?�����q����������

� ��������� � ;��;������?��� � ����;?���� � /?�# � ���?�?���� � #��� � ����� � z�#?;��� � ��� � ����?;��� � �� � 	��
�?�?���:

{���� � �� � �#� � ����?;�?z� � �?� � �?�����?�� � ������?�q� � �#� � '����/?�q � ��;��������?��� � �#���� � 	��
?���������������#�����������Q������������?���

� ���z?�?����'���?��?�������;�?�����;#����q
�"?�:����?;������'?����������;����
�?;�;��z������$�����#��
���������q���������:�\��?�?��������;�?����'�%���?����~�?����'������������Z�*���?��?����'����
�#��q����������

� �?��;��������������?����?��?�����*�������
�z?�������'�������;j�"?��������'��#�����������z���?���?���
���z���$:��������������;#?�z���#?���z�#?;�������
��������#���������?��;������������z?�������q��?z��
����������'��;?�q�������?��?��������#�����;j:�\����������#����z�#?;��������#�����������������z��
�#���?������?�q��#����
�?������?����?��/�����	����;�����
�������z?�������
�;����?�������#��z�#?;���
����
�*?� � ��?���: � �� � �#���� �	� � ����� � �#�� � �#� � ���z?�?�� � �' � ����
 � ;����?�� � /?�� � #��� � �?�?�?���
������?�����?���?���;�������

• �#�j���/��������'���#�������;j�����z?�q��#������������#�����;�����������

• ���z?�?����'�;�z�����z���#���������?������z?�q����������?�q��#��;������;�?����?��:
�

������?�?�������#���	�z���;������?����'������'��������������������?���?�q��#�����	��;���������?�����������
���?��������?;������;��;������?��������#��������������?�?z����;������:����������������'��� �����q��q���
�#�����	��?�������������#��������������?�?z����;��������������?���?�q��#�����	��;���������'�����������#�
���?����'�� �;�����?����/?�#��#�������?����� �������� ��?� �~���?�
�q����: � ��� ?� ���;����������#�� ������

���?���?�q�	��;�������������#�
��������?�q��#��	�q?��?�q��'���/�;������;�?����#����:�
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���������Q������������?���

� ;������;�����:�����;����?;�	���?�������#���?������?������"����������������|?q�����$:��#���;����?; �
	���?����#�����	��;������;�?����'��������?���/?�#����?�?�������������?�
��'����jq�������	��
;���?������/?�#�����?��q����

� '����#������������#���
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� ;������;�� �#���;����?; ��#�����?�q��#�����������/���;�?�?�q ��
�����=��*������ �������
����;#�<��?	������?���������:V��������������;�z?�
�'?�����/?�#��������#?;j�'?	���q�����
?������?���"��=�!�jq��$�

� ���z?�?����'��;����?;���;���������������*�������'?*���������"����{���������?��$��

� ���z?�?����'��;����?;�;����?�������#��z�#?;�������
�*?����?���������

� ���z?�?����'�����;����?;�	���?���"����������:����#?q#$�����#���?������?������"�������������
���|?q�����$:��#���;����?;�	���?����#�����	��;������;�?����'��������?���/?�#����?�?����
���������?�
��'����jq�������	��;���?������/?�#�����?��q���:

<*;�����;����'��#������������?���q�������������?;�����z���/?�#��#���	�z����?���;���������������:�
_�/�z����?���#�����	���������#����#��'��~���;
��'��*;�����;���/?��������������#��?�����?�
��'��#�������'�
��?�
��~�?���������?�q�;������;�?��:��#��������?�q��������������;�����z��?z��������;#�������j���?����
�;;�������?�
��~�?������������?�q����?�q��#��	��?����;������;�?������?���:�

������?�?�������#���	�z���;����?; ��?�?q��?������������ ���?������?���?�q����?�q�������?����' � �#���?���
�#���� �	� �;�������� � �� �������?�� �/#��#�� � �#� ��������?��� ���?�� �q���� ���� ��;#?�z��: �{�;jq������
���?���?�q��#�����	��;���������?��������
�����#��������������?�?z����;����������?�q�j��/�����?�����'�
;������;�?��: � �#� � ������� � �' � �#� � ������?�q � �#���� � ���� � 	� � ;������� � /?�# � ���=;������;�?�� � ��?���
����������������?����?'
�;#��q�������;?�����/?�#�;������;�?����;�?z?�
:�������������?����?'
�}\��*���?���
��z��� � ����;?���� � /?�# � ;������;�?�� � ��?��� � ?� � ?� � ��;�������� � �#�� � �������� � ������������ � ����
;������������?�q�����?;�����
���?�
��;�?z?�?���"�:q:���;j�#�����?�q���?�?�q$:�
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������X	�	5������	�V	$�4���$	���������5�

Z]��-#!��-	 \ � �������� � ���z?��� � 	
 � �� � ���;����?; � ;?�;�?� � /#?;# � ���?'?���
������ ?����;#���/�
� �#�� � �#��������?�q � ��z��� ?� ��?�?��� � ��� �#���
���;�?z���	
��#��#��������:

&:	?&���'�;@ �#?��?���#���;�������/#?;#������������������z���?���*�������:�����
?����'?���������� �?���� �#�� ��q��?�#���' � �#�����?��	��/�����#��
����=����=�~���������������'��#��������'?���������#����'����;��
���������"�:�����Z��$:

&:?@ �#?��?�������������'��#���z��������?�����z����'��������;������#��
���?	������;�����/?�#���'��~���;
�/�?q#�?�q�"?:�:��\��/�?q#�?�q$�
���;���������� '�� � �#��z��
?�q�����?�?z?�
��' � �#��#��������� ���
����������?''������'��~���;?��:

V"�"&�	�����	��+�; Q�'��������������������������z���������?�����������?���;��������
�� � �;����?;���
 � ��'��;�?z� � ���'�;� � "?� � ���?�?�� � �� � �#� � q�����$:�
�
�?;���
����?����;���'���������?������:

V���	V��;&	 Q�'���� �������������������� ��z���������?������ �����?�� ��/�
�
'������'��;�?z�����'�;�����#����#����#��q������/?�#�����?q�?'?;����
;����?	��?�� � ��� � �� � ����� � '��� � ��#�� � ��'��;�?z� � ���'�;����
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Appendix A.4 – Geotechnical Site Investigation 



 

 
 
 

GEOTECHNICAL  
SITE INVESTIGATION 

BOREHOLE DRAFT LOG 
 
 
AREA: ROSE STREET, KEDRON 
 
 
BOREHOLE NO: DT17A 
 
 
DATED DRILLED: 6 May 2009  
 
 

Transmittal Date:  14 May 2009 
J Anders 



 

 
General Location Plan. Refer to as-built co-ordinates for exact bore location. 



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 
v vertical 
sh sub-horizontal 
sv sub-vertical 
sil silicified 

disc discontinuities 
conj conjugate 
ag again 
irr irregular 
inf infill 
h healed 
ti tight 

qtz quartz 
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) 







FILLING - brown gravelly clayey
sand, fine to coarse sand fraction,
fine to medium gravel fraction, dry to
moist

7,12,15
N = 27

6,9,7
N = 16

25/70mmS

Depth
(m)

Ty
pe

CLAYEY SAND - medium dense
orange-brown clayey sand, fine to
medium sand fraction, moist
(alluvial)

S

S

Fracture
Spacing

(m)

0.
01

0.
05

Discontinuities

J - Joint
D - Drill Break

B - Bedding
S - Shear

4.3

4.0

3.35

3.0

2.3

1.4

0.7 SILTY CLAY - hard grey and
orange-brown high plasticity silty
clay with some fine sand, moist
(alluvial)

SILTY SANDY CLAY - very stiff grey
medium plasticity silty sandy clay
(alluvial)

SANDY SILTY CLAY - very stiff
grey-brown high plasticity sandy
silty clay, fine to medium sand
fraction (alluvial)
- with some fine to medium
sub-angular gravel
SILTY CLAY - very stiff brown-grey
medium to high plasticity silty clay
(alluvial)

CLAYEY SAND - medium dense
grey clayey sand, fine to medium
sand fraction (alluvial)

SANDY SILTY CLAY - hard
brown-orange medium plasticity
sandy silty clay, fine to medium
sand fraction, moist (alluvial)

LOCATION:

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Thiess John Holland
Airport Link - Driven Tunnels

1

2

3

4

RIG: MD300

Initials:

Rose Street, Kedron

BORE No: DT17A
PROJECT No: 47225.06
DATE: 06/05/2009
SHEET 1  OF  10

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

LOGGED: JB CASING: HWT to 3.00m
HQ to 20.50m

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: Awaiting co-ords from client

BOREHOLE LOG
R

L Test Results
&

Comments

Sampling & In Situ Testing

E
x 
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w

V
er

y 
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w
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w
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iu

m
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ig
h
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y 
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h
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h

0.
10

0.
50

1.
00 R

Q
D

%C
or

e
R
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. %

G
ra
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ic

Lo
g

Description
of

Strata

Degree of
Weathering

W
at

er

Rock
Strength

E
W

H
W

M
W

S
W

FS FR



Ty
pe

Fracture
Spacing

(m)

0.
01

0.
05

Discontinuities

J - Joint
D - Drill Break

B - Bedding
S - Shear

S

Depth
(m)

E
x 

Lo
w

V
er

y 
Lo

w
Lo

w
M

ed
iu

m
H

ig
h

V
er

y 
H

ig
h

E
x 

H
ig

h

0.
10

0.
50

1.
00 R

Q
D

%

SILTY SANDY CLAY - very stiff grey
and brown medium to high plasticity
silty sandy clay, with trace fine to
medium sub-angular to sub-rounded
gravel (alluvial)

S

U50

3,8,7
N = 15

7,9,12
N = 21

SILTY CLAY - very stiff grey high
plasticity silty clay (alluvial)

Sampling & In Situ Testing

5.0

6.4

6.9

SILTY SANDY CLAY - (as before)

6

7

8

9

TYPE OF BORING: Auger 0.00-3.00m, Washbore 3.00-19.20m, NMLC Core 19.20-45.20m
DRILLER: Taberner CASING: HWT to 3.00m

HQ to 20.50m

Date:

LOGGED: JB

C
or

e
R

ec
. %

WATER OBSERVATIONS: None during augering

BORE No: DT17A
PROJECT No: 47225.06
DATE: 06/05/2009
SHEET 2  OF  10

REMARKS:

Rose Street, KedronLOCATION:

RIG: MD300

CLIENT:
PROJECT:

R
L

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

Thiess John Holland
Airport Link - Driven Tunnels

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

E
W

H
W

M
W

S
W

FS FR

G
ra

ph
ic

Lo
g Test Results

&
Comments

Rock
Strength

W
at

er

Degree of
Weathering

CHECKED

Description
of

Strata

Initials:

BOREHOLE LOG

Awaiting co-ords from client



B - Bedding
S - Shear

1.
00

Fracture
Spacing

(m)

0.
01

0.
05

J - Joint
D - Drill Break

S

Depth
(m)

Sampling & In Situ Testing

E
x 

Lo
w

V
er

y 
Lo

w
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w
M

ed
iu

m
H

ig
h

V
er

y 
H

ig
h

E
x 

H
ig

h

0.
10

0.
50

Discontinuities

CLAYEY SAND - medium dense
grey clayey sand, medium to coarse
sand fraction (alluvial)

S

S

4,5,7
N = 12

4,4,4
N = 8

SILTY SANDY CLAY - (as before)

Ty
pe

SILTY SANDY CLAY - soft to firm
grey medium plasticity silty sandy
clay, fine to medium sand fraction
(alluvial)

SANDY GRAVEL - loose grey and
brown sandy gravel, fine to medium
sub-angular to sub-rounded gravel
fraction, medium to coarse sand
fraction (alluvial)

10.0

10.2

12.0

13.2

3,3,3
N = 6

RIG: MD300

Thiess John Holland
Airport Link - Driven Tunnels

LOGGED: JB

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

BORE No: DT17A
PROJECT No: 47225.06
DATE: 06/05/2009
SHEET 3  OF  10

R
Q

D
%

Rose Street, Kedron

DRILLER: Taberner

LOCATION:

Initials:

R
L

11

12

13

14

Date:

CHECKED

CLIENT:
PROJECT:

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

SAMPLING & IN SITU TESTING LEGEND

C
or

e
R

ec
. %

G
ra

ph
ic

Lo
g Test Results

&
Comments

Rock
Strength

CASING: HWT to 3.00m
HQ to 20.50m

Degree of
Weathering

E
W

H
W

M
W

S
W

FS FR

Description
of

Strata

BOREHOLE LOG

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

W
at

er



C

S

U50

(U50)

Depth
(m) J - Joint

D - Drill Break

Discontinuities

0.
05

0.
01

U50

S

010019.6

Fracture
Spacing

(m)

- becoming stiff

- becoming soft to firm

SILTY CLAY - very soft brown and
grey high plasticity silty clay with
some fine sand (alluvial)

SILTY CLAY - hard grey high
plasticity silty clay, trace rock
structure visible (residual)

Refer to abbreviation of
discontinuities sheet
attached

SANDSTONE - extremely low to
very low strength fresh dark grey
poorly lithified fine to medium
sandstone, with siltstone interbeds
and significant clay content

8,14,25/60mm

pp = 100-120kPa

pp = 40-50kPa

1,0,0
N = 0

Natural fracturing mostly
undeveloped to 20.25m

19.2

18.57

18.2

15.0

CLAYEY SAND - medium dense
grey and brown clayey sand,
medium to coarse sand fraction

SILTSTONE - extremely low
strength fresh dark grey-dark brown
poorly lithified siltstone, with fine to
medium sandstone interbeds and
significnat clay content

Initials:

16

17

18

19

Thiess John Holland
Airport Link - Driven Tunnels

SAMPLING & IN SITU TESTING LEGEND

R
L

CLIENT:
PROJECT:

RIG: MD300

CHECKED

Date:

B - Bedding
S - Shear

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

LOGGED: JB

BOREHOLE LOG

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

CASING: HWT to 3.00m
HQ to 20.50m

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

BORE No: DT17A
PROJECT No: 47225.06
DATE: 06/05/2009
SHEET 4  OF  10

Rose Street, KedronLOCATION:

DRILLER: Taberner

E
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V
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w
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w
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Sampling & In Situ Testing
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Rock
Strength

Test Results
&

Comments



- 100m very low strength fine
sandstone band

- 100mm clay band

- becoming low strength

- 80mm fine sandstone band

- becoming low strength dark grey
thinly laminated carbonaceous
siltstone, with thin
non-carbonaceous laminae

LOGGED: JB

34

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

BORE No: DT17A
PROJECT No: 47225.06
DATE: 06/05/2009
SHEET 5  OF  10

Rose Street, KedronLOCATION:

- becoming very low to low strength
fresh stained fractured dark brown
thinly laminated siltstone

R
L

- 50mm extremely low strength
clayey band

- with rare coal laminae to 1mm

- becoming low to medium strength

- increasing proportion of fine
sandstone interbeds

- 5mm fine sandstone interbed

- becoming medium strength fresh
slightly carbonaceous siltstone,
bedding sub-horizontal

- becoming dark grey

- increasing proportion of fine
sandstone interbeds at 0-5°

RIG: MD300

PL(A) =
0.06MPa*
PL(D) =

0.05MPa*

20.67m: J: 80°, plsm, to
20.77m

20.65m: J: 10°, pl, sm,
cc, on B

20.6m: J: 10°, pl, ro, on
B

20.51m: J: sh, pl, sm,
cc, ag 20.52m

20.44m: J: sv, un, ro, cf
1mm, to 20.51m

20.33m: J: sh, pl, sm,
cc, on B, ag 20.37m

20.17m: J: 10°, pl, ro,
cc, on B, ag 20.20m

PL(A) =
0.41MPa*
PL(D) =

0.41MPa*

20.83m: J: 10°, pl, sm,
cc, fe, on B, ag 20.87,
20.90, 20.96, 21.05,
21.13m

C

C

100

100

65

PL(A) = 0.57MPa
PL(D) =

0.09MPa*

22.6m: J: 65°, pl, ro

CASING: HWT to 3.00m
HQ to 20.50m

24.74m: J: sh, pl, sm,
cc, on B

24.63m: J: sv, pl, ro, to
25.05m

24.45m: J: sv, pl, sm, to
24.62m

24.11m: J: 5°, pl, sm, on
B, ag 24.18, 24.33,
24.44, 24.59, 24.63,
24.95m

24.03m: J: 30°, pl, ro, cc

23.95m: J: 30°, pl, sm,
cc

20.71m: J: 15°, pl, sm

23.1m: J: 65°, pl, ro, c
vnr

20.78m: J: sh, pl, sm,
cc, on B

22.44m: J: 60°, un, ro

22.07m: J: sh, pl, ro, fe,
on B, ag 22.08m

21.85m: J: 70°, pl, ro, to
22.07m

21.65m: J: 70°, pl, ro, fe

21.52m: J: sh, pl ,sm, on
B, ag 21.62, 21.70,
21.85m

21.31m: J: sh, pl, ro, cc,
on B, ag 21.37m

21.23m: D: ag 21.80,
21.95, 22.00, 22.37,
22.50, 22.60, 22.69,
22.93, 23.12, 23.35,
23.42, 23.82m

23.67m: J: 5°, pl, sm, c
vnr, ag 22.86m
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R
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D
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1.
00

0.
50

0.
10

21

22

23

24

Thiess John Holland
Airport Link - Driven Tunnels

SAMPLING & IN SITU TESTING LEGEND

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

CLIENT:
PROJECT:

Date:

Initials:

Description
of

Strata

CHECKED

20.0

DRILLER: Taberner

Depth
(m)

BOREHOLE LOG

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

0.
01

Sampling & In Situ Testing

Ty
peB - Bedding

S - Shear
J - Joint
D - Drill Break

0.
05

Fracture
Spacing

(m)

Discontinuities



- becoming medium strength

0.
05

0.
01

Fracture
Spacing

(m)

- becoming coarse grained

- becoming increasingly coarser
grained

- becoming fragmented around
siltstone interbed from 27.42 to
27.52m

- becoming fine to medium grained

SANDSTONE - medium strength
fresh fractured dark grey fine
sandstone with interbedded siltstone

- becoming medium strength

- increasing proportion of fine
sandstone interbeds

- becoming fragmented due to
steeply dipping fractures to 25.84m

CLAY

B - Bedding
S - Shear

SILTSTONE - low strength fresh
fractured dark grey thinly laminated
siltstone with fine sandstone
interbeds

R
Q

D
%

SILTSTONE - medium strength
fresh fractured grey thinly laminated
siltstone, sub-horizontal bedding
with fine sandstone interbeds

Depth
(m)

- becoming extremely low strength
fragmented, with clay

65

- becoming low strength fragmented
- 15mm clay band

- becoming extremely low strength,
significant clay content

SILTSTONE - medium strength
fresh fractured dark grey thinly
laminated carbonaceous siltstone,
bedding 0-10° with fine sandstone
interbeds

- 40mm clay band

Discontinuities

Ty
pe

- 50mm fine sandstone band

Sampling & In Situ Testing
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00

J - Joint
D - Drill Break

C

25.75m: J: sv, pl, ro, to
25.92m

25.72m: J: 50°, un, ro

25.63m: J: 65°, pl, sm,
cc

25.1m: J: 40°, un, sm, cf
20mm

PL(D) = 0.46MPa

PL(A) = 0.32MPa
PL(D) = 0.71MPa

C

25.97m: J: 70°, pl, ro

100 45

30

85

C

100

C

88

96

26m: J: 70°, pl, ro, to
26.16m, ag 26.05m, to
26.37m

28.07m: J: 70°, pl, ro

CLAY

29.72m: D: ag 29.87,
29.97m

29.35m: frg to 29.50m

29.33m: J: 5°, pl, sm, on
B

29m: CORE LOSS:
300mm

28.91m: frg to 29.00m

28.48m: J: 5°, pl, sm, on
B, ag 28.53m

28.4m: frg to 28.44m

25.83m: J: 20°, pl, ro

27.16m: J: 60°, un, ro,
cc

26.31m: J: 50°, pl, ro, cf
10mm
26.35m: J: 40°, pl, ro,
conj 26.35m
26.43m: J: 50°, un, ro,
cc, ag 26.62m
26.45m: J: sv, pl, ro, cf
3mm, to 26.64m
26.7m: J: 35°, pl, ro, cf
3mm, ag 26.76m

28.21m: J: sh, pl, ro, cf
40mm, on B

27.15m: D

28.08m: J: 5°, pl, ro, on
contact

27.22m: frg to 27.32m
27.32m: D: ag 27.39m
27.42m: frg to 27.52m
27.55m: J: 60°, un, ro
27.6m: J: 70°, pl, ro, cf
2mm, to 27.85m, conj
27.55m

26.72m: J: sv, un, ro

C
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CHECKED

CORE LOSS

CLIENT:
PROJECT:

RIG: MD300

SAMPLING & IN SITU TESTING LEGEND

Date:

26
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L

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

Degree of
Weathering

Initials:
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Test Results
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Description
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Strata

28.0

29.72

29.5

LOCATION:

Thiess John Holland
Airport Link - Driven Tunnels

28.25

26.35

25.55

25.16

25.0

WATER OBSERVATIONS: None during augering
REMARKS: Awaiting co-ords from client

BOREHOLE LOG

29.0

Rose Street, Kedron

BORE No: DT17A
PROJECT No: 47225.06
DATE: 06/05/2009
SHEET 6  OF  10

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

LOGGED: JB

29.3

CASING: HWT to 3.00m
HQ to 20.50m

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



Discontinuities

C

C

C

PL(A) = 0.33MPa
PL(D) = 0.29MPa

PL(A) = 6.95MPa
PL(D) = 4.15MPa

PL(A) =
0.59MPa*
PL(D) =

0.34MPa*

>>33.03m: D: ag 33.12,
33.47, 33.80, 33.88,
33.95, 34.08, 34.65,
34.75, 34.87, 39.00m

0.
01

Fracture
Spacing

(m)

100

96

Depth
(m)

100

85

100 93

SANDSTONE - medium to high
strength fresh slightly fractureed
grey fine sandstone, with
interbedded siltstone

- coarse sandstone band with
conglomerate clasts from 34.40 to
34.60m

- becoming coarser

CONGLOMERATE - high strength
fresh unbroken grey clast supported
coarse conglomerate, dominant
clasts phyllite, tuff and quartz in
coarse sand matrix

30.03m: J: sv, un, ro, to
30.20m

- 20mm extremely low strength
band

- contact sharp

CONGLOMERATE - medium to
high strength fresh unbroken grey
clast supported coarse
conglomerate, dominant clasts
phyllite, tuff and quartz in coarse
sand matrix

- contact sharp

SANDSTONE - medium strength
fresh slightly fractured grey fine
sandstone, with interbedded
siltstone

SILTSTONE - (as before)

- contact slightly gradational

30.64

J - Joint
D - Drill Break

34.6

34.4

31.65

31.0

30.0

31.18m: D: ag 31.30,
31.55, 31.64, 31.75,
32.00, 32.33, 32.58,
32.82m

30.12m: D: ag 30.32,
30.52, 30.94m

31.18

Date:

31

32

33

34

Thiess John Holland
Airport Link - Driven Tunnels

SAMPLING & IN SITU TESTING LEGEND

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

CLIENT:
PROJECT:

CHECKED

R
L

Initials:

0.
05

BOREHOLE LOG

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

DRILLER: Taberner LOGGED: JB

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

BORE No: DT17A
PROJECT No: 47225.06
DATE: 06/05/2009
SHEET 7  OF  10

Rose Street, KedronLOCATION:

RIG: MD300 CASING: HWT to 3.00m
HQ to 20.50m

Sampling & In Situ Testing
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- pale grey-pale green in colour

36.15m: J: sh, pl, sm,
cc, on B, ag 36.16,
36.19m

35.0

36.06

Depth
(m)

37.72m: J: 80°, pl, ro, to
38.14m

36.41m: J: sv, pl, ro, to
36.56m

36.2m: J: sh, pl, ro, cc,
on B

PL(A) = 2.07MPa
PL(D) = 0.43MPa

PL(A) = 0.53MPa
PL(D) =

0.07MPa*

36.56m: J: sh, pl, sm, cf
2mm, on B

36.05m: J: sh, pl, sm,
cc, cs lam, on B

- 3mm thick kaolinitised flattened
tuff lithic

35.06m: D: ag 35.22,
35.64, 35.83, 36.00m

93

38.11

37.0

36.14

36.84m: D: ag 37.00,
37.23, 37.38m

39.35m: J: 60°, irr, ro, cc

- becoming high strength

39.7m: D: ag 39.93,
40.00, 40.15, 40.36,
40.77, 40.90m

39.3m: J: 5°, un, sm, cf
3mm, on lin

39.2m: J: sv, irr, ro

39.11m: J: 60°, un, ro,
cc

39.04m: J: 45°, irr, ro, cc
39m: D

38.77m: J: 5°, pl, ro, on
lin

38.62m: J: sh, pl, ro, cf
5mm, on lin

38.51m: J: sv, un, ro, cc,
to 38.62m

- becoming medium to high
strength slightly fractured, with rare
carbonaceous siltstone laminae

- becoming medium strength,
dominant clasts sub-angular phyllite
lithics to 8mm, flattened partially
kaolinitised tuff lithics to 10mm

- becoming low strength slightly
fractured

- sub-horizontal lineation becoming
more apparent

TUFF - extremely low strength fresh
green-grey kaolinitised Brisbane tuff

contact sharp, sub-horizontal

SANDSTONE - medium to high
strength fresh slightly fractured dark
grey fine sandstone with
interbedded siltstone

- contact sharp

- 120mm fine sandstone interbed
grading fine to coarse with depth

C

- 25mm clay band

SILTSTONE - medium strength
fresh fractured dark grey thinly
laminated siltstone, sub-horizontal
bedding with interbedded fine
sandstone

CLAY

- contact sharp on carbonaceous
siltstone laminae

CONGLOMERATE - (as before)

- 5mm light brown
non-carbonaceous interbed

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

CLIENT:
PROJECT:

CHECKED

Date:

Thiess John Holland
Airport Link - Driven Tunnels
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36.4m: J: 10°, pl, sm, on
B

BOREHOLE LOG

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

DRILLER: Taberner CASING: HWT to 3.00m
HQ to 20.50m

SAMPLING & IN SITU TESTING LEGEND

W
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er

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

BORE No: DT17A
PROJECT No: 47225.06
DATE: 06/05/2009
SHEET 8  OF  10

Rose Street, KedronLOCATION:

RIG: MD300

R
L

LOGGED: JB
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Sampling & In Situ Testing

- becoming fresh stained

- zone of concentric iron-oxide
alteration around lithics from 42.32
to 42.75m
- tight sub-vertical fracture with hard
dark infill 6mm, to 42.66m

- becoming grey, wavy lineation
more developed at 0-10°

- 70mm tuff lithic
- 40mm tuff lithic

40.0

- chloritic alteration becoming less
apparent

TUFF - (as before)

Fracture
Spacing

(m)

0.
01

0.
05

Discontinuities

J - Joint
D - Drill Break

B - Bedding
S - Shear

84

Depth
(m)

PL(A) = 1.82MPa
PL(D) = 0.89MPa

100

93

100

100

100

C

C

C

- 20mm angular phyllite lithic

Ty
pe

PL(A) = 2.69MPa
PL(D) = 2.27MPa

PL(A) = 2.73MPa
PL(D) = 2.63MPa

40.92m: J: sv, un, ro, to
41.02m
41.03m: D: ag 41.30,
41.69, 42.00m

42.3m: D: ag 42.96,
43.00, 43.24, 43.30,
43.55, 43.90, 43.96,
44.00m

42.77m: J: 80°, un, ro, to
42.88m

43.77m: J: 10°, un, ro,
on lin

44.15m: D: ag 44.36,
44.41, 45.13m
44.3m: J: 65°, pl, ro, cf
1mm, ti from 44.35m

44.6m: J: 10°, un, ro, on
lin

44.85m: J: 35°, un, ro,
ag 44.94m

41

42

43
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Thiess John Holland
Airport Link - Driven Tunnels

SAMPLING & IN SITU TESTING LEGEND

R
L

CLIENT:
PROJECT:

RIG: MD300

CHECKED

Date:

SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

LOGGED: JB

BOREHOLE LOG

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

CASING: HWT to 3.00m
HQ to 20.50m

Initials:
A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

BORE No: DT17A
PROJECT No: 47225.06
DATE: 06/05/2009
SHEET 9  OF  10

Rose Street, KedronLOCATION:

DRILLER: Taberner
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100C
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- lineation becoming more intensely
developed - possibly representing
base of flow
Bore discontinued at 45.2m

This log represents field
descriptions only, and does not
include results of laboratory testing

45.0

45.2
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Spacing

(m)
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*Broke on
existing defect
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DRILLER: Taberner
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SURFACE LEVEL: --
EASTING:
NORTHING:
DIP/AZIMUTH: 90°/--

RIG: MD300

CLIENT:
PROJECT:

Rose Street, Kedron

BORE No: DT17A
PROJECT No: 47225.06
DATE: 06/05/2009
SHEET 10  OF  10

WATER OBSERVATIONS: None during augering

A Auger sample pp Pocket penetrometer (kPa)
D Disturbed sample PID Photo ionisation detector
B Bulk sample S Standard penetration test
Ux Tube sample (x mm dia.) PL Point load strength Is(50) MPa
W Water sample V Shear Vane (kPa)
C Core drilling  Water seep  Water level

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

CASING: HWT to 3.00m
HQ to 20.50m

REMARKS:
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Project 1
Airportlink Rose st.dlx 10.06.2009

Zumtobel Lighting

170 Robertson Street
Fortitude Valley QLD

Operator Gary Watson
Telephone 0438439103

Fax
e-Mail gary.watson@zumtobel.com

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

Luminous emittance 1: 

40

60

80

100

120

140

cd/klm ! ∀ 74%
C0 - C180 C90 - C270

0° 15° 30° 45°

60°

75°

90°

105°

120°

135°150°165°180°165°150°135°

120°

105°

90°

75°

60°

45° 30° 15° 0°

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: 

Glare Evaluation According to UGR

# Ceiling 70 70 50 50 30 70 70 50 50 30

# Walls 50 30 50 30 30 50 30 50 30 30

# Floor 20 20 20 20 20 20 20 20 20 20

Room Size
X          Y

Viewing direction at right angles
to lamp axis

Viewing direction parallel
to lamp axis

2H             2H 17.1 18.3 17.7 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 20.3 21.4 21.0 22.0 22.7 14.6 15.7 15.3 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 22.5 23.4 24.2 14.9 15.8 15.5 16.5 17.2

12H 22.3 23.2 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 22.2 15.8 16.7 16.5 17.4 18.2
4H 21.2 22.0 21.9 22.7 23.5 16.4 17.2 17.1 17.9 18.7
6H 22.4 23.1 23.1 23.8 24.7 16.7 17.4 17.4 18.2 19.0
8H 23.0 23.7 23.7 24.4 25.2 16.8 17.5 17.5 18.2 19.0

12H 23.6 24.2 24.3 25.0 25.8 16.9 17.5 17.6 18.2 19.1

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 23.5 23.7 24.3 25.1 18.4 18.9 19.1 19.7 20.6
8H 23.7 24.2 24.5 25.0 25.9 18.6 19.1 19.4 19.9 20.8

12H 24.5 24.9 25.3 25.7 26.6 18.7 19.2 19.5 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 23.5 23.8 24.3 25.2 18.9 19.4 19.7 20.2 21.1
8H 23.9 24.3 24.7 25.1 26.0 19.3 19.8 20.1 20.6 21.5

Variation of the observer position for the luminaire distances S

S = 1.0H +0.1   /   -0.1 +0.1   /   -0.1
S = 1.5H +0.2   /   -0.2 +0.3   /   -0.3
S = 2.0H +0.3   /   -0.4 +0.6   /   -0.6

Standard table BK10 BK13

 Correction 
Summand 3.2 -1.9

Corrected Glare Indices referring to 3350lm Total Luminous Flux

Page 1



Project 1
Airportlink Rose st.dlx 10.06.2009

Zumtobel Lighting

170 Robertson Street
Fortitude Valley QLD

Operator Gary Watson
Telephone 0438439103

Fax
e-Mail gary.watson@zumtobel.com

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

Luminous emittance 1: 

400

600

800

1000

cd/klm ! ∀ 68%
C0 - C180 C90 - C270

0° 15° 30°

45°

60°

75°

90°

105°105°

90°

75°

60°

45°

30° 15° 0°

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

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 ø 76 mm · Insert depth 100 mm 
Colour: graphite - article number 
silver - article number + A

Due to missing symmetry properties, no UGR table 
can be displayed for this luminaire.
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Project 1
Airportlink Rose st.dlx 10.06.2009

Zumtobel Lighting

170 Robertson Street
Fortitude Valley QLD

Operator Gary Watson
Telephone 0438439103

Fax
e-Mail gary.watson@zumtobel.com

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

Luminous emittance 1: 

320

480

640

cd/klm ! ∀ 64%
C0 - C180 C90 - C270

0° 15° 30°

45°

60°

75°

90°

105°105°

90°

75°

60°

45°

30° 15° 0°

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

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

Due to missing symmetry properties, no UGR table 
can be displayed for this luminaire.
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Project 1
Airportlink Rose st.dlx 10.06.2009

Zumtobel Lighting

170 Robertson Street
Fortitude Valley QLD

Operator Gary Watson
Telephone 0438439103

Fax
e-Mail gary.watson@zumtobel.com

Airportlink / Summary

40 40 40 40 40
40

40

40
40

404040

40

40

40

40

40

40

40
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40
40

40

4040

40
40 40
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40 40

404040
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80
80

80

80

80

80 80

80

80

80
80

80

80

80

120

120

120

160

160

80.50 m0.00 38.15 55.75

40.70 m

0.00

25.41

Height of Room: 17.000 m, Maintenance factor: 0.80 Values in Lux, Scale 1:576

Surface # [%] Eav [lx] Emin [lx] Emax [lx] 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

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

Luminaire Parts List

Specific connected load: 0.43 W/m² = 1.64 W/m²/100 lx (Ground area: 3276.35 m²) 

No. Pieces Designation (Correction Factor) ∃ [lm] P [W]

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
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Project 1
Airportlink Rose st.dlx 10.06.2009

Zumtobel Lighting

170 Robertson Street
Fortitude Valley QLD

Operator Gary Watson
Telephone 0438439103

Fax
e-Mail gary.watson@zumtobel.com

Airportlink / Luminaire parts list

5 Pieces BEGA 7476 1 HIT-DE 150W
Article No.: 7476
Luminaire Luminous Flux: 13250 lm
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).

4 Pieces BEGA 8141 1 HIT-DE 70W
Article No.: 8141
Luminaire Luminous Flux: 6600 lm
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).

5 Pieces Zumtobel 32 159 730 SCUBA PC 1/36W T26 
VVG C V2A [STD]
Article No.: 32 159 730
Luminaire Luminous Flux: 3350 lm
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).
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Project 1
Airportlink Rose st.dlx 10.06.2009

Zumtobel Lighting

170 Robertson Street
Fortitude Valley QLD

Operator Gary Watson
Telephone 0438439103

Fax
e-Mail gary.watson@zumtobel.com

Airportlink / Floor plan

80.50 m0.00

40.70 m

0.00

Scale 1 : 576
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Project 1
Airportlink Rose st.dlx 10.06.2009

Zumtobel Lighting

170 Robertson Street
Fortitude Valley QLD

Operator Gary Watson
Telephone 0438439103

Fax
e-Mail gary.watson@zumtobel.com

Airportlink / Photometric Results

Total Luminous Flux: 109400 lm
Total Load: 1417.0 W
Maintenance factor: 0.80
Boundary Zone: 0.000 m

Surface Average illuminances [lx] Reflection factor [%] Average luminance [cd/m²] 
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

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

Specific connected load: 0.43 W/m² = 1.64 W/m²/100 lx (Ground area: 3276.35 m²) 
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Project 1
Airportlink Rose st.dlx 10.06.2009

Zumtobel Lighting

170 Robertson Street
Fortitude Valley QLD

Operator Gary Watson
Telephone 0438439103

Fax
e-Mail gary.watson@zumtobel.com

Airportlink / 3D Rendering
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Project 1
Airportlink Rose st.dlx 10.06.2009

Zumtobel Lighting

170 Robertson Street
Fortitude Valley QLD

Operator Gary Watson
Telephone 0438439103

Fax
e-Mail gary.watson@zumtobel.com

Airportlink / False Colour Rendering

0 20 30 40 50 60 70 80 100 lx
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Project 1
Airportlink Rose st.dlx 10.06.2009

Zumtobel Lighting

170 Robertson Street
Fortitude Valley QLD

Operator Gary Watson
Telephone 0438439103

Fax
e-Mail gary.watson@zumtobel.com
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Appendix A.6 – Groundwater Monitoring Summary 



30 Qualtrough Street
WOOLLOONGABBA Q 4102

T +61 7 3303 8775
F +61 7 3303 8776

Table 2 - Kent Rd, Rose St Groundwater Monitoring Results Summary
Airport Link - Thiess John Holland
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Appendix A.7 – Glossary 

Term  Description 
μg/m3 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 
bcm 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/m2). 

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/m2 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. 

LA10 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/m2 Milligrams per square metre 
mg/m3 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 
PM2.5 Particulate matter with equivalent aerodynamic diameter less than 2.5 μm 
PM10 Particulate matter with equivalent aerodynamic diameter less than 10 μm 
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 0.45�m filter) and reported by volume (mg/L). 
vpd Vehicles Per Day 
WQO Water Quality Objective 

 
 
 
 
 

 


