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1.0 VALVES 

1.1 General Description of Equipment 

Item 

Site Location North Quay Perry Park Albion Park 
Tag No. SID 500 SID 502 SID 503 
Qty 1 1 1 

Size 750 mm 1200 mm 1350 mm 
Fig No. 77 77 77 

Type Knife Gate Valve 
Bi-directional 

Knife Gate Valve 
Bi-directional 

Knife Gate Valve 
Bi-directional 

Construction Stainless Steel 316 Stainless Steel 316 Stainless Steel 316 
Flanges Clients Requirements Clients Requirements Clients Requirements 

AN078 Site Assy. Drg. No. AN081 AN080 
Valve Assy. Drg. No. Q5612-0750-001 Q5612-1200-001 Q5612-1350-001 
Operator Spur gearbox Spur gearbox Spur gearbox 
Operator Manufacturer Auma Auma Aurria 
Operator Model GST14.1-2.8/A GST14.5-4/A GST14.5-4/A 
Ratio 2.8:1 4:1 4:1 
Duty Raw Sewage Raw Sewage Raw Sewage 
Max.W.P. (kPa) 160 160 160 
Max. Seat Test (kPa) 200 200 200 
Max. Body Test (kPa) 250 250 250 
B.O.M 77-0750-S001 77-1200-SO01 77-1350-SO01 
Internal Coating and 
External Coating 

Unpainted since 
stainless steel 

Unpainted since 
stainless steel 

Unpainted since 
stainless steel 

Valve Manufacturer John Valves John Valves John Valves 

Item _ 
Site Location Kingsford Smith 

Drive 
North Quay 

Tag No. SID 504 SID 501 
Qty 1 1 

Size 1350 mm 1500 mm 
Fig No. 77 77 
Type Knife Gate Valve 

Bi-directional 
Knife Gate Valve 
Bi-directional 

Construction Stainless Steel Gr. 
316 

Stainless Steel Gr. 316 

Flanges Clients Requirements Clients Requirements 
Site Assy. Drawing No AN079 AN077 
Valve Assy. Drawing 
No 

Q5612-1350-001 Q5612-1500-001 

Operator Spur gearbox Spur gearbox 
Operator Manufacturer Auma Auma 
Operator Model GST14.5-4/A GST25.1-8/A 
Ratio 4:1 8:1 

Duty Raw Sewage Raw Sewage 
Max.W.P. (kPa) 160 160 
Max. Seat Test (kPa) 200 200 
Max. Body Test (kPa) 250 250 
B.O.M 77-1350-S002 77-1500-S001 
Internal Coating and 
External Coating 

Unpainted since 
stainless steel 

Unpainted since 
stainless steel 

Valve Manufacturer John Valves John Valves 
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1.2 Overview 

These instructions to be read in conjunction with relevant drawings. 
The Valves have a fabricated body manufactured from Grade 316L Stainless Steel. All other 
components are manufactured or supplied in same material except the Drive Nut that is 
gunmetal. 

The Valves have the following features: 

Smooth almost full flow bore design matching standard pipe 
Gives positive shut-off in both directions, a genuine bi-directional valve 
3 piece replaceable elastomeric seat 
Protective bonnet with inspection openings (both sides) 
Pipe flanges (specifically designed to clients requirements) 
Flexible joint assembly 
Oil bath assembly 
Adjustable stem guide brackets 
Adjustable gearbox mounting brackets 

1.3 Design Criteria 

Standards used during designing and manufacturing are in accordance with Australian 
Standards and Codes as specified on the Contract Drawings. 
Maximum working head: 16 metres 
Design head: 20 metres 

1.4 Process Design 

The valve is operated by rotating the Input Cap fitted to the input shaft on the Auma spur 
gearbox. 
A non-rising/rotating Drive Stem is close coupled to the spur gearbox. The acme thread of the 
Drive Stem engages a gunmetal Drive Nut which is fastened to the Extension Stem assembly 
which in turn is attached to the Valve Gate. 
Rotation of the Drive Stem via the spur gearbox raises and lowers the Drive Nut, which 
consequently opens and closes the valve. 
The gunmetal Drive Nut is enclosed in an Oil Bath Assembly that protects and lubricates the 
Acme drive thread. 
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2.0 LINER 

2.1 General Description 
2.2 Overview 

LINER INFORMATION TBA 
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3.0 ODOUR CONTROL UNITS 

3.1 General Description 

The odour control system is designed to remove hydrogen sulphide, mercaptans and other 
odour causing organics. The unit is based on the unique odour removal properties of a 
specially treated activated carbon developed specifically for odour control application in sewage 
off gas. 

The operation of the system is basically quite simple. Odour laden air is drawn from the tunnel 
and forced by the fan through a deep bed of activated carbon. The odour causing components 
of the airstream are absorbed onto the surface of the carbon, where they are 'chemically 
changed into non-obnoxious products. The purified air is then discharged to the atmosphere 
through the existing vent shaft. 

3.2 Activated Carbon 

Activated carbon is a highly porous carbon, which looks like a maze of interconnecting 
channels. As a result it presents an extremely large surface area. The carbon atoms at this 
surface have an imbalance of forces and to satisfy this imbalance, other molecules are 
physically adsorbed i.e. attracted and held physically to the pore walls. These attractive forces 
are known as Van Der Waals forces. The adsorbed gases are known as adsorbate. 

The adsorption capacity of activated carbon for various components depends on a number of 
factors. Most importantly, however, organic products are generally adsorbed more readily than 
non-organic products and generally the higher the molecular weight of the product, the more 
strongly is the product adsorbed. 

The components, which are to be removed in odour control are generally hydrogen sulphide 
and mercaptans, together with some minor organic products. Both hydrogen sulphide and 
mercaptans are adsorbed on activated carbon provided that a sufficiently active carbon is 
utilised and that there is sufficient contract time. The adsorption of these two items is the first 
step in the 'Cadsorb' odour control operation. 

The large surface area presented by activated carbon can also be used as a surface for 
reaction and this is the second step in the 'Cadsorb' odour control operation. The activated 
carbon used in the AC unit is a specially treated grade. This carbon has been specially 
impregnated so that the products causing the odour, after initial adsorption, will react with the 
impregnates on the carbon and will be chemically changed to non-obnoxious products. This 
results in a considerably enhanced adsorption capacity and low pollutant emission level. 

3.3 Exhaustion of the Activated Carbon Bed 

The specially treated activated carbon bed will continue to remove the hydrogen sulphide and 
other pollutants to below threshold odour level, until such time as the bed is loaded to its 
effective capacity at which point odour breakthrough will begin to occur. This point can be 
detected by sensing the odour breakthrough, or alternatively, an estimate of the breakpoint can 
be made. 
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3.4 Description of Equipment and Processes 

The Odour Control Units are fully assembled on skids for easy transport and installation. Each 
unit consists of; 

Two stage pre-filter 
Fan in acoustic enclosure 
2-panel type activated adsorber vessel 
Inlet and outlet ductwork 
Differential pressure gauges for pre-filter, fan and activated carbon filter 
Skid 

3.5 Design Criteria 

3.5.1 Dimensions Odour Control Unit - 2300mm wide x 2450mm long x 1575mm high 
Gas contact parts: 316s/s 

3.5.2 Activated Carbon 
Two (2) vertical panels each 1250mm long x 600mm wide x 1350mm high 
Total volume AC: 
Weight of AC: 
Type of AC: 

2025 litre 
1180 kg/unit 
GC1PH impregnated to suit sewage off gas 

3.5.3 Pre-filter 
Material: 316s/s 
Stage 1: Packed bed pall rings 25mm diameter polypropylene 
Stage 2: Panel type with MPSB290 filter cloth 

3.5.4 Fan 
Type: EMP343 Speed-lock 

316s/s gas contact parts 
Felt shaft seal 
Motor 2.2kW, Class 1 Zone 1 IP55 direct driven, fitted with 
thermistors 

Flow rate: 835 I /sec at 1.6kPa 

3.5.5 Differential pressure Gauges 
Type: Magnehelic 
Fan: 0 -3 kPa 
AC: 0 -2 kPa 
Pre-filter: 0 -2 kPa 

3.6 Process Design 

New Rate: 
AC Contact Time: 
H2S Removal: 
Pressure Drop across Unit: 

835 I /sec 
2 seconds 
minimum 99% 
1.2kPa 
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4.0 ELECTRICAL 

4.1 Introduction 

The S1 sewer tunnel (Section 1) runs from Nth Quay to Cooks ley Street in Brisbane City. To 
ensure that gas pressures does not build up within the tunnel and that gas emissions from the 
tunnel do not cause a public nuisance the tunnel must be ventilated. Ventilation will be provided 
via ventilation / maintenance shafts at both Nth Quay and Best St. At both sites 2 x active 
carbon filtered fans will operate to provide the required ventilation. 

Under normal circumstances the air will flow down the Nth Quay shaft and forced out of the 
Best St Shaft by the odour control plant at Best St. The fans will operate for 1.5hrs twice a day. 
When the level of sewage gets to a certain level in the tunnel the fans at Best St will also 
operate. 

Approximately twenty times a year under wet weather conditions the shaft at Best St will 
become drowned stopping the flow of air up the shaft. At this point the fans at Best St will stop 
and the fans at Nth Quay will start, forcing the flow of air out of the Nth Quay shaft. When the 
water level subsides the Nth Quay fans will stop, and the Best St fans will start again, forcing 
the air to flow through the tunnel and out at Best St. 

To allow the fan speed to be varied, variable speed drives will be fitted to each fan. The speed 
will be set on the display of the variable speed drive to allow for easy adjustment as required by 
the Brisbane Water. The electrical control system does not control the speed of the drives. 

Vega radar level sensors will detect the level of sewage in the tunnel at Best St and Nth Quay 
Shafts. 

4.2 General Overview of Electrical Control 

4.2.1 Best Street 

An aluminium electrical control panel will be located adjacent to the building. The fans will 
operate in two modes. A selector switch will be provided to select between "MANUAL", and 
"AUTO" operation. 

Manual Operation 

Auto. Operation 

- There will be a separate "START", and "STOP" pushbutton for each fan 
on the electrical control panel to allow for individual manual operation. 

- The PLC will be fitted with a "Real Time Clock" and will be programmed 
to operate both fans together twice a day at times specified by the 
client. A radar level sensor will be installed in the control panel with optic 
fibre run into the shaft to detect the level of water in the tunnel. The 
sensor will supply an analog output from which the PLC can utilise. The 
PLC will convert this signal into a meter range. The fans will be operated 
when the level of sewage reaches a certain level. The first level (as 
specified by the client) will operate both fans, and the second level 
(2.4m above the invert, indicating that Best St is drowned) will shut down 
both fans. 

- An emergency stop will be provided adjacent to each machine for 
emergency isolation of the plants. 

Emergency Isolation 

Doc: S1 Interceptor Sewer Draft Rev: A: Date: 18/10/2001 Page 7 of 8 
F:Idata125321151061S1 Maintenence Manual1Parts1-2 and 41S1_Sewer_Op-Maint-Part 1.doc 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 9 of 525



BRISBANE CITY COUNCIL 

Brisbane Water 
2400 mm Si Interceptor Sewer Operational Manual 

A variable speed drive will be installed for each fan inside the control panel. The speed of the 
drives will not be controlled automatically. The speed will be adjustable manually from the 
display panel on the variable speed drive itself. The drives will be commissioned at 2000 m3/hr 
(67%, 34Hz). The proposeddrive is an ABB ACS401-0004-3-2. This drive is fitted with an RFI 
Filter and control panel. This drive has a provision for an add-on module to communicate via 
devicenet to the PLC for future automatic control if required. 

An Allen Bradley Micrologix 1500 PLC will control the operation. Alarm and status indication 
will be provided in the control panel via an Allen Bradley Panelview 300 Micro display. This 
PLC has provision for expansion modules to allow for extra outputs to the clients telemetry 
system. 

A float in the drain sump will supply the "DRAIN SUMP HIGH LEVEL" indication. 

4.2.2 North Quay 

An aluminium electrical control panel will be located adjacent to the building. The fans will 
operate in two modes. A selector switch will be provided to select between "MANUAL", and 
"AUTO" operation. 

Manual Operation 

Auto. Operation 

- There will be a separate "START", and "STOP" pushbutton for each fan 
on the electrical control panel to allow for individual manual operation. 

A radar level sensor will be installed in the control panel with optic fibre 
run into the shaft to detect the level of water in the tunnel. The sensor 
will supply an analog output from which the PLC can utilise. The PLC will 
convert this signal into a meter range. The fans will be operated when 
the level of sewage reaches a certain levels. The fans will be operated 
when the level of water is 0.7m above the invert. This level will operate 
both fans. 

Emergency Isolation - An emergency stop will be provided adjacent to each machine for 
emergency isolation of the plants. 

A variable speed drive will be installed for each fan inside the control panel. The speed of the 
drives will not be controlled automatically. The speed will be adjustable manually from the 
display panel on the variable speed drive itself. The drives will be commissioned at 2000 m3/hr 
(67%, 34Hz). The proposed drive is an ABB ACS401-0004-3-2. This drive is fitted with an RFI 
Filter and control panel. This drive has a provision for an add-on module to communicate via 
devicenet to the PLC for future automatic control if required. 

An Allen Bradley Micrologix 1500 PLC will control the operation. Alarm and status indication 
will be provided in the control panel via an Allen Bradley Panelview 300 Micro display. This 
PLC has provision for expansion modules to allow for extra outputs to the clients telemetry 
system. 

A float in the drain sump will supply the "DRAIN SUMP HIGH LEVEL" indication. 

Doc: S1 Interceptor Sewer Draft Rev: A: Date: 18/10/2001 Page 8 of 8 
FAdata125321151061S1 Maintenence ManuallParts1-2 and 41S1_Sewer_Op-Maint-Part 1.doc 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 10 of 525



Brisbanes' 
Water ),I'g 

BRISBANE CITY COUNCIL 

BRISBANE WATER 

2400-MM S1 INTERCEPTOR SEWER 

STAGE 1 

OPERATIONAL MANUAL 

EROC SUPPLY - PART 2 

Installation 
and 

Pre-Commissioning 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 11 of 525



BRISBANE CITY COUNCIL 

Brisbane Water 
2400 mm S1 Interceptor Sewer Operational Manual 

CONTENTS 

PART 2 - INSTALLATION AND PRE-COMMISSIONING 

Section Description 

Clause 1 - Installation Process 

1.0 VALVES 

1.1. Valve Sub-Assembly Installation. 
1.2. Installation of Bonnet / Yoke / Valve Stem 
1.3. Installation of Extension Stem Sub Assembly 
1.4. Gearbox Drive Assembly 
1.5. Removal of Oil Bath Base Plate 
1.6. Extension Stem Installation 
1.7. Final Alignment and Adjustment of Operating Assembly 
1.8. Oil Bath Filling 

2.0 LINER 

2.1 Liner Installation 
-2.2 Pre-cast Segments and Grouting in EPBM Tunnel 
2.3 Concrete Backfill behind Liner in TBM Tunnel 

3.0 ODOUR CONTROL UNITS 

3.1 Installation Process 
3.2 Required Services 

Clause 2 - Pre-Commissioning Procedure 

4.0 VALVES 

5.0 ODOUR CONTROL UNITS 

Doc: S1 Interceptor Sewer Draft Rev: A: Date: 18/10/2001 Page 1 of 5 
F:Idata125321151061S1 Maintenence Manual1Parts1-2 and 41S1_Sewer_Op-Maint-Part 2.doc 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 12 of 525



BRISBANE CITY COUNCIL 

Brisbane Water 
2400 mm S1 Interceptor Sewer Operational Manual 

1.0 VALVES 

Instructions are to be read in conjunction with the relevant installation documentation and valve 
assembly drawings. 

1.1 Valve Sub - Assembly Installation 

The valves are double flanged and are to be bolted to adjacent pipe flange using 0-rings 
and M27 Hex Head 316 s/s screws. 
The valve is to be installed when the gate is in the closed position. 
Ensure that the mating flange faces on the spool piece and valve is clean and free from 
dirt or damage. 
Check tapped holes in valve flanges are free from dirt and grit. 
Two eye-bolts are provided diagonally positioned on the yoke platform of the valve body 
for lifting. 
With suitable lifting equipment the valve sub-assembly can be lifted into position. 
Supports should be provided for the valve during installation. 
Fit '0' ring into spool piece. 
Carefully position the valve so that the alignment between the spigot / recess is achieved, 
check that the '0' ring has remained in the correct position before pushing the valve into 
the spool. 
Ensure all threaded fasteners a clean, apply liberal amount of anti-seize to threads and 
install flange bolts and run up nuts. 
Ensure that the valve is installed vertically. 
Tighten nuts working on a diagonally opposite sequence as specified by the supplier. 
Refer to Appendix for specified bolt torques as a guide. 

1.2 Installation of Bonnet / Yoke / Valve Stem 

Fit bonnet to the follower and finger tighten cap screws. 
Ensure that the '0' ring is fitted in the groove at the top of the bonnet and smear '0' ring 
with grease. 
Fit yoke to the yoke platform on the valve body do not tighten bolts. 
Carefully install the valve stem down through the bonnet seal housing and engage into the 
top of the clevis (note access to the clevis is achieved through the inspection windows in 
the bonnet ). 

Fit the clevis bolts and tighten. 
Ensure that the yoke supports the top boss of the bonnet. 
During tightening the bonnet cap screws ensure that the valve stem remains free. 
Tighten yoke bolts and bonnet. 
Fit covers over bonnet inspection windows. 

1.3 Installation of Extension Stem Sub Assembly 

Refer to the relevant assembly and installation drawings. 

Caution: 
Check to ensure that correct alignment of the extension stems and gearbox to 
the valve stem can be achieved before installation of the wall brackets and 
gearbox brackets. 
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Install gearbox mounting plate studs in gearbox bracket. 
Mark and drill holes for gearbox bracket anchors at the specified reference level and fit 
bracket. 
Recheck that the alignment of the extension drive stems to the valve stem can be 
achieved. 
Position and fit stem guide brackets at the reference levels specified on drawing. 
Ensure all components are clean and free from burrs and dirt, connecting holes in 
extension stems are free and clean. 

1.4 Gearbox Drive Assembly 

Install gearbox mounting studs. 
Fit gearbox mounting plate to gearbox base, fit washers and tighten nuts. 
Remove inspection cover from top of gearbox. 
Fit drive stem to gearbox drive nut, screw on thrust nut (large nut) with anti seize 
compound and tighten nut with tube spanner supplied by John Valves. 
Fit lock nut and back off approximately a % turn until the two dimples are aligned through 
tapped holes in lock nut, fit and tighten grub screws to 10-12 Nm with torque wrench. 

Caution: 
The grub screws jack the loose lock nut off at an angle preventing either nut from 
unscrewing. 

- Replace inspection cover to top of gearbox. 
- Carefully raise gearbox drive assembly in vertical position, oil threaded portion of stem then 

lower assembly onto gearbox bracket and fit washers and loosely fit nuts allowing for final 
adjustment. 

Caution: 
Ensure that the stem is kept clean from dirt. 

1.5 Removal of Oil Bath Base Plate 

Ensure that the oil seal is press fitted into the top of the oil bath housing and smear with '0' 
ring grease. 
Carefully fit oil bath housing to the mounting flange at the bottom of the gearbox bracket. 

Caution: 
Ensure the oil filler/breather hole is positioned away from the wall. 

Loosely fit bolts, washers and nuts allowing for final adjustment. 
Bolt the bronze drive nut to the upper stem extension, ensure the gasket is fitted between 
the two parts and bolt spacers are fitted between the bronze nut and the spring washers 
under the head of the setscrews. 
Refer to Appendix for specified bolt torques as a guide. 

Caution: 
Upper extension stem is highly polished and must be handled in a manner to 
avoid damage. 
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Ensure that the '0' ring, wiper ring and oil seal are fitted in the plate and smeared with '0' 
ring grease. 
Slide oil bath base plate along upper extension stem to approximately 200mm below 
flange and hold in position until the stem is loosely installed in the guide brackets. 
Lift and hold upper stem vertically and rotate the gearbox input shaft clockwise to engage 
the drive nut onto the drive stem to approximately 50mm from the oil bath housing bottom 
flange to the underside of the upper extension stem flange. 
Lift oil bath base plate up and bolt to the housing. 
Fit '0' ring to coupling and smear with grease. 
Fit coupling (with '0' ring on top end) inside upper extension stem, fit bolt and tighten. 

1.6 Extension Stem Installation 

Fit intermediate extension stems and couplings and locate between stem guides. 
Place flexible joint assembly onto valve stem and insert pivot pin, washers and split pins. 
To fit lower extension stern to flexible joint assembly the gearbox stem must be raised to fit 
the end into the flexible joint. 
Lower gearbox stem and insert pivot pin, washers and split pins. 

1.7 Final Alignment and Adjustment of Operating Assembly 

Ensure all the extension sterns are correctly aligned. 
Adjust lower stem guide brackets first and tighten fasteners. 
Gearbox and oil bath assembly position must be adjusted together and tighten fasteners. 
Adjust remaining stem guide brackets and tighten fasteners. 

1.8 Oil Bath Filling 

Recommended oil Castrol Optimol Optigear 460 Grade 
Before opening the valve add approximately 20 litres of oil to the bath via the tapped hole 
located at the top of the. housing. 
Open the valve carefully inspecting all moving components and stem guide brackets. 
Note: If necessary, stop immediately and make the appropriate adjustments. 
Operate the valve to the fully open position and check adjustments. 
Note: If necessary make the appropriate adjustments. 
Fill bath completely with oil and fit breather then close the valve. 
Carefully inspect all moving components and stem guide brackets. 
Note: If necessary make the appropriate adjustments. 

2.0 LINER 

2.1 Liner Installation 

Refer Technical Procedures for Liner Installation 

2.2 Pre-Cast Segments and Grouting in EPB Tunnel 
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Refer Technical Procedures for Pre-cast Segment and Grouting in EPB Tunnel 

2.3 Concrete backfill behind Liner in TBM Tunnel 

Refer Technical Procedures for Concrete backfill behind Liner in TBM Tunnel 

3.0 ODOUR CONTROL UNITS 

3.1 Installation Process 

Lift units at lifting trunnions only. Use spreader bars to suit. 
Bolt down units on concrete slab with chemical anchors 
Connect external ductwork 
Connect power 3ph 415v to fan motor 

3.2 Required Se-rvices 

- Electric power 415v for 2.2kW fan. 

4.0 VALVES 

Refer Section 3 for Valve Chamber Knife Gate Valve - Installation and Pre-Commissioning 
, Check Lists and Test Certificates 

5.0 ODOUR CONTROL UNITS 

Refer Section 3 for Commissioning and Test Certificates 
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CLAUSE 1- OPERATIONAL 

1.0 VALVES 

1.1 Operational Procedure 

The valve shall be capable of operation with the full rated pressure applied to both sides of the 
gate. In certain circumstances, it is possible that the valve will be required to operate with 
pressure on the normal downstream side. This valve is designed for bi-directional sealing. 
The valve shall normally be in the fully open position. It shall only be closed when maintenance 
is required downstream of the valve. 
Local operation via input cap using Tee Key or portable operator. 

Note: Input Cap rotation anti-clockwise to close valve. 

a) No. Turns Albion Park 856 
b) No. Turns Kingsford Smith Drive 852 
c) No. Turns Perry Park 760 
d) No Turns North Quay 750mm 335 
e) No. Turns North Quay 1500mm 963 

Caution: Input torque must not exceed 100Nm 

2.0 ISOLATION AND RESTORATION 

2.1 Odour Control System 

Isolation 

The main isolation switch is located on the left-hand side of the electrical cubicle. Cubicle 
voltage is 415/240V. Adjacent to the main switch are two (2) circuit breakers that supply 415V 
to the variable speed drives. 

There are two (2) Emergency stop buttons (1 in each enclosed fan motor unit) and another 
Emergency stop button located on the inside of the control cubicle door. In the event of an 
Emergency stop being activated the control circuit for the odour control plant is de-energised. 

Rectification 

In the event of a power failure and power has resumed, the system will automatically continue 
to operate under its previous settings. Manual reset of the control is not necessary. 
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3.0 ELECTRICAL CONTROL OPERATION 

3.1 Best Street 

Manual Operation 

Before manual operation is possible, all the alarms must be in the reset state. This will enable 
the Emergency Permissive and the Alarm Permissive bits to switch ON and make the manual 
start possible when the START button is depressed. 

The Emergency Permissive bit is switched on when: 

1. Fan #1 Emergency Stop input 1:0/6 is ON 
2. Fan #2 Emergency Stop input 1:0/8 is ON 
3. Panel Emergency Stop input 1:0/9 is ON 
4. The internal coils supplied by the above inputs are reset by depressing the alarm-reset 

button on the front of the control panel. 

The Alarm Permissive bits are switched on when: 

1. Each fan VFD Fault input is ON 
2. Each Thermistor Tripped input is ON 
3. Each Failed to Start input is OFF 
4. The internal coils supplied by the above contacts are reset by depressing the alarm 

reset button on the front of the control panel. 

Each alarm condition has been programmed into the Panelview monitor and will be displayed 
on the panel screen until it is cleared. A history of the fault conditions can also be displayed on 
a separate Panelview page. Additional information on the Panelview screens are; 

a. Level of sewage in the shaft. 
b. The alarm history page which displays the alarm and the date the alarm was 

activated. 
c. A screen displaying the present state of the fan control circuit. 

Automatic Operation 

All alarms must be in the reset state before it is possible for the fans to start. 

Each fans Auto Start bit must be in the ON state and to enable this, the following conditions 
must be true ; 

1. The level in the Best Street shaft must be less than 2400mm 
2. The real time clock in the PLC must be at either of its two preset times in the 24 hours 

If the level in the shaft is greater than or equal to 1500mm then the real time clock settings in 
the PLC are ignored and the fans run. 

When the level reaches TBA mm, due to flooding, the fans at Best Street are stopped and the 
fans at North Quay will start. 
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3.2 North Quay 

Manual Operation 

Before manual operation is possible, all the alarms must be in the reset state. This will enable 
the Emergency Permissive and the Alarm Permissive bits to switch ON and make the manual 
start possible when the START button is depressed. 

The Emergency Permissive bit is switched on when: 

1. Fan #1 Emergency Stop input 1:0/6 is ON 
2. Fan #2 Emergency Stop input 1:0/8 is ON 
3. Panel Emergency Stop input 1:0/9 is ON 
4. The internal coils supplied by the above inputs are reset by depressing the alarm-reset 

button on the front of the control panel. 

The Alarm Permissive bits are switched on when: 

1. Each fan VFD Fault input is ON 
2. Each Thermistor Tripped input is ON 
3. Each Failed to Start input is OFF 
4. The internal coils supplied by the above contacts are reset by depressing the alarm 

reset button on the front of the control panel. 

Each alarm condition has been programmed into the Panelview monitor and will be displayed 
on the panel screen until it is cleared. A history of the fault conditions can also be displayed on 
a separate Panelview page. Additional information on the Panelview screens are; 

d. Level of sewage in the shaft 
e. The time settings for the fans at Best Street to operate, including the time duration and 

time remaining 
f. The alarm history page which displays the alarm and the date the alarm was activated. 
g. A screen displaying the present state of the fan control circuit. 

Automatic Operation 

Again all alarms must be in the reset state before it is possible for the fans to start. 

When the level in the North Quay shaft reaches the level of TBA mm, both fans start. This is 
because at that level, Best Street shaft is flooded and the air flow must now be reversed. 
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3.3 Table 1: PLC I/O Spec. & Status Messages 

Input '''-,'- :' , Description -?,:i:::::;;'--:1::: 
'....,L," 7-:',., i.,, 1.1;',7', " :, .:: V: s.,j, 

.-Dutput 

.=-;i,...:,-0.1:-.7,-. 
Description 

:i :i.,-,f, ,,,,,..1.::::,,,,:,,.:z.:,;.r:,' -' 
Indication 
:tii:1.:- ::.,,-,::,,,,,L.i, ; :::,:: ,, ,,_:! ,:: ,,,,. 

Digital Inputs 
0 Fan 1 - VFD Fault 

0 Fan 1 - Healthy 1 Fan 2 - VFD Fault 
1 Fan 2 - Healthy 2 Fan 1 - Run Fan 1 - Failed to Start 
2 Fan 1 - Running 3 Fan 2 - Run Fan 2 - Failed to Start 
3 Fan 2 - Running 4 Fan 1 - Over Temperature 

4 
Fan 2 - Over 
Temperature 5 Fan 2 - Over Temperature 

5 
Fan 1 - Over 
Temperature 6 Fan 1 - Running 

6 Fan 1 - Emergency Stop 7 Fan 2 - Running 
7 Drain Sump High 8 Drain Sump High 
8 Fan 2 - Emergency Stop 9 Fan 1 - Emergency Stop 
9 Panel - Emergency Stop 10 Fan 2 - Emergency Stop 

10 Manual / Auto Selection 11 Panel - Emergency Stop 
11 Fan 1 - Manual Start 12 Manual Selected 
12 Fan 2- Manual Start 13 System OK 
13 Fan 1 - Manual Stop 14 _ 

14 Fan 2 - Manual Stop 15 
15 Alarm Reset 16 

Analog Inputs 

1 
4-20mA Analog input 
instead for Level Sensor 
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CLAUSE 2 - MAINTENANCE 

4.0 VALVES 

4.1 Prevent/Ye Maintenance 

Regular maintenance of the valves is restricted by the location and access. Yearly or after 
severe flooding the oil level and seals in the oil bath assembly should be checked. 

4.2 Corrective Maintenance 

4.2.1 Seat Replacement 

The seat has been supplied as a 3-piece construction to enable replacement of the lower 
segment without removing the gate. Refer to relevant seat drawing. 
Open gate fully. 
Remove the inner liners by unscrewing the countersunk head socket screws. 
Beginning at the invert of the seat insert a screwdriver or flat spatula tool down between the 
body recess and the seat, lever the seat clear of the recess. 

Caution: 
Avoid damage to UHMWPE gate guides by feeding seat out of this area. 

Repeat the process as necessary until the seat falls free of the valve. 
Note: It may be necessary to break the seat joints at the horizontal centre line by inserting a 
screwdriver to break silicone sealant used on joint. 
Clean out body recess in preparation for new lower seat segment. 
Note: Replacement seat segments have been supplied with extra length to enable cutting 
back to exact size. 
Lay new lower seat segment into body recess to determine the correct length, mark length 
and cut with a hacksaw. Check length of lower reinforcing rod against relevant drawing. 
Insert reinforcing rod into seat segment, smear silicone sealant evenly over fitted ends of 
replacement lower seat segments and side seat segments. Feed both ends of lower seat 
into body recess past UHMWPE gate guides, engage seat into side reinforcing rods that 
protrude from side seat segments, continue feeding until seat joints are achieved. Push the 
remaining bottom section of seat into the recess. Press into position working in both 
directions from the bottom centre. Check joints and refit the inner liners, then close the gate. 

4.2.2 Packing Replacement Equipment 

Wrenches 
Replacement Packing 
Knife 
75mm x 8mm flat bar approximately 600mm long 
Hammer 

Doc: S1 Interceptor Sewer Draft Rev: A: Date: 18/10/2001 Page 6 of 10 
F:Idata125321151061S1 Maintenence Manual1Parts1-2 and 41S1_Sewer_Op-Maint-Part 4.doc 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 23 of 525



BRISBANE CITY COUNCIL 

Brisbane Water 
2400 mm Si Interceptor Sewer Operational Manual 

4.2.3 Dismantling Procedure 

Close valve. 
Remove lower pivot pin in flexible joint assembly. 
Raise extension stem assembly to the open position by operating the gearbox. 
Remove yoke. 
Remove inspection windows from bonnet and disconnect valve stem from clevis by 
removing bolt. 
Lift valve stem clear of the bonnet. 
Remove bonnet. 
Remove clevis. 
Remove follower. 
Remove old packing. 

4.2.4 Installing New Packing 

Cut packing to stuffing box length + 20mm 
Install the packing in both sides of the gate, one row at a time. Feed ends into the 
stuffing box. Excess length will cause packing to have a rise in the centre. Use flat bar 
and hammer to tamp packing firmly into position - working from the centre outwards. 
Repeat the above steps until the stuffing box is filled with packing. 

4.2.5 Re-assembly Procedure 

Note: Ensure all fasteners are cleaned and threads coated with anti-seize. 
Fit follower and follower bolting, tighten bolts starting in the centre and working 
outwards in a diagonally opposite sequence. Repeat the tightening sequence several 
time to ensure that the packing is adequately compressed and all bolts are tight. 
Fit clevis 
Complete re-assembly 

5.0 LINER 

5.1 Corrective Maintenance 
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6.0 ODOUR CONTROL UNITS 

6.1 Prevent/ye Maintenance 

The Odour Control System is essentially maintenance free. The performance of the equipment 
should be checked as follows. 

Weekly Checks 

- Check fan for excessive noise and vibration 
Check differential pressure gauges 
Check odour control units for damage and leaks 

Monthly Checks 

- Check fan to manufacturers instructions 
Check differential pressure gauges 
Wash / replace pre-filter media at 1.2kPa differential pressure 
Drain adsorber vessel and pre-filter 
Check equipment for damage and leaks 

Annual Checks 

- Check fan to manufacturers instructions 

6.2 Corrective Maintenance 

Replace / wash pre-filter media as required 
Repair fan as per manufacturers instructions 
Replace activated carbon before breakthrough of H2S at 100% 

giga 

1444 po-ew/ktakik k Afro 114.1/Allah; 
4948101)../ 

---104(1240 

° kNOtvutt ht Waal 1711-4 . 

-Xed 
aci4411 

batzt/1;441 . 
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7.0 LIST OF SUBCONTRACTOR / PROPRIETY EQUIPMENT 

Equipment Sl3COntraCtor / u :.._ : 

P!'oprie 'EqUipenent, : , .... ,..-. _. - - 

Contact Details 
_ 

bone Fa X.: _.., >: .,, 

Liner EROC Pty Ltd 07 3307 8100 07 3268 2552 

Valves John Valves Pty Ltd 03 5333 0777 03 5338 1771 

Pipeline Supplies Pty Ltd 07 3267 7399 07 3267 7646 

Auma Gearbox Barronage Pty Ltd 03 9561 9960 03 9561 9980 

Odour Control Units B.L. Camtek Technology Pty Ltd 02 4628 2989 02 4628 5884 

Pre-filter Panels B.L. Camtek Technology Pty Ltd 02 4628 2989 02 4628 5884 
Fan Units Speed lock Industries Pty Ltd 02 9757 1233 02 9757 3799 

Activated Carbon Lormar Pacific Pty Ltd 03 9592 3700 03 9592 3711 

Differential Pressure 
Gauges 

Ambit Instruments Pty Ltd 02 9891 1222 02 9891 1260 

Electrical 
Variable Speed 
Drives 

Control Logic 07 3252 9611 07 3252 8776 

Micrologix 1500 A-P Controls 07 3841 1586 07 3841 1676 
Real Time Clock A-P Controls 07 3841 1586 07 3841 1676 
Analog Input card A-P Controls 07 3841 1586 07 3841 1676 
Panelview 300 Micro A-P Controls 07 3841 1586 07 3841 1676 
Panelview Operating 
Cable 

A-P Controls 07 3841 1586 07 3841 1676 

Pushbuttons NHP 07 3891 6008 07 3891 6139 
MCCB's NHP 07 3891 6008 07 3891 6139 
MCB's NHP 07 3891 6008 07 3891 6139 
Load Break Switches NHP 07 3891 6008 07 3891 6139 
Contactors NHP 07 3891 6008 07 3891 6139 
Thermistor Relays NHP 07 3891 6008 07 3891 6139 
Control Relays NHP 07 3891 6008 07 3891 6139 
Power Supplies Control Logic 07 3252 9611 07 3252 8776 
Surge Protection Power House 07 3216 0560 07 3250 4944 
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8.0 RECOMMENDED SPARE PARTS AND SPECIAL TOOLING 

EqUipment 
DeeCription - 

Make urier Part Nib .Stie dial 
Tooling..'. .._ ..,. 

Liner TBA Not required TBA 
Valves Seat -3 piece 

Packing 

76148 - North Quay 750mm 

76149 - Perry Park 1200mm 

76150 - Albion / KSD 1350mm 

76151 - North Quay 1500mm 

Thrust nut 
tightening tool 

Odour Control Units 

Pre-filter panels 1200 x 1050 x 25 Not required 

Activated 
Carbon 

Caustic Impregnated Carbon Not required 

Electrical 
Variable Speed 
Drives 

ABB ACS401-0004-3-2 
Not required 

Micrologix 1500 Allen Bradley 1764-L28BXB Not required 
.Real Time Clock Allen Bradley 1764RTC Not required 
Analog Input card Allen Bradley 1769-IF4 Not required 
Panelview 300 Micro Allen Bradley 2711M3A18L1 Not required 
Panelview Operating 
Cable 

Allen Bradley 2711CBLHM02 Not required 

Pushbuttons Cutler Hammer 30.5mm series Not required 
MCCB's Sprecher + 

Schuh 
KTB7-25H-6.3A Not required 

MCB's Terasaki Din-T10 curve 'C' series Not required 
Load Break Switches Stromberg OT125A3 Not required 
Contactors Sprecher + 

.Schuh 
CA7-9-10-24Vdc Not required 

Thermistor Relays Sprecher + 
Schuh 

RT3-A-24Vdc Not required 

Control Relays Finder 60.13 Not required 
Power Supplies PULS SL10-100 Not required 
Surge Protection HPS DR4P80K400DC Not required 
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8.0 Settlement Monitoring / Ground Water 

SGT Settlement Monitoring A -K Series 
SGT Settlement Monitoring Grandstand Series Albion Park 
SGT Settlement Monitoring BP Service Station 
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AS CONSTRUCTED Liner Survey 

Albion Park to Kingsford Smith Drive 
AS CONSTRUCTED Liner Survey 

EPB 
Liner Design Alignment 

Perry Park to Breakfast Creek Road 
Liner Design Alignment 

Albion Park to Kingsford Smith 
Liner Design Alignment 

12.0 Spark Testing of Corrosion Resistant Liner 

Best Street Shaft 
Barry Parade Shaft 
Turbot Street Shaft 
North Quay - Main Shaft 
North Quay - Small Shaft 
Kingsford Smith Drive 
Albion Park 
Perry Park 
Breakfast Creek 
Breakfast Creek Invert 
Albion Park - Kingsford Smith Drive 
EPB Tunnel - Invert including T 
EPB Tunnel - Obvert including T 
Hard Rock Tunnel 

13.0 Concrete Test /Liner Installation Records 

North Quay to Perry Park 
Albion Park to Kingsford Smith Drive Cross Connection 
EPB Albion Park to Perry Park 
Perry Park to Breakfast Creek Road Cross Connection 

North Quay Shaft 

Tunnel Support Register.xls 

S1 Liner ASCON 

S1 Liner ASCON 

S1 Liner ASCON 

S1 Liner Design Alignment 

S1 Liner Design Alignment 

S1 Liner Design Alignment 

Spark Testing Summary.xls 
Spark Testing Summary.xls 
Spark Testing Summary.xls 
Spark Testing Summary.xls 
Spark Testing Summary.xls 
Spark Testing Summary.xls 
Spark Testing Summary.xls 
Spark Testing Summary.xls 
Spark Testing Summary.xls 
Spark Testing Summary.xls 
Spark Testing Summary.xls 
Spark Testing Summary.xls 
Spark Testing Summary.xls 
Spark Testing Summary.xls 

NQ to PP Liner Install.xls 
AP to KSD CC Liner Install.xls 
AP to PP Liner Install.xls 
PP to BCR CC Liner Install.xls 

Shaft Liner Installation.xls 
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Albion Park Shaft 
Kingsford Smith Shaft 
Perry Park Shaft 
Turbot Street Shaft 
Barry Parade Shaft 
Best Street Shaft 
EPB Launch Chamber 

14.0 As-Constructed Drawing Register 

15.0 Index to Construction ITP's and Procedures 

Tunnel - General 

Technical Procedure - Spud Bar Hole Sealing 
Technical Procedure - Setout Liner Installation 
Technical Procedure - Primary Grouting of Segments 

Tunnel - HRT 

Technical Procedure - Installation of Liner 
(NQ to PP HRT -T Joint) 

Tunnel - EPB 

Technical Procedure 

Technical Procedure 
Technical Procedure 

- Installation of Liner 
(PP to AP -T Joint) 

- Liner Encasement Grouting 
- Installation of uPVC Sewer Pipes 

(EPB Launch Chamber) 

Shaft Works - Albion and Perry Park Shaft 

Shaft Liner Installation.xls 
Shaft Liner Installation.xls 
Shaft Liner Installation.xls 
Shaft Liner Installation.xls 
Shaft Liner Installation.xls 
Shaft Liner Installation.xls 
Shaft Liner Installation.xls 

Drawing Register.xls 

Technical Procedure - Albion Park Shaft Final Lining 
Technical Procedure - Perry Park Maintenance Shaft 

(Final Lining & Ventilation Pipe Installation) 

Shaft Works - Kingsford Smith Drive Shaft 

Technical Procedure - Kingsford Smith Drive 
(Valve Chamber Lining) 

Technical Procedure - 2400mm Dia. Kingsford Smith Drive 
(Shaft Final Lining) 

Shaft Works - North Quay 

2532\MR079 
2532\MI\038 
25321MI\012 

2532\MI\065 

2532\MI\037 

2532\MI\039 
2532\MI\074 

2532\MI\070 
2532\MI\081 

2532\MI\062 

2532\MI\068 
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Technical Procedure - North Quay Maintenance Shaft 
(Final Lining) 

Shaft Works - Bored Shafts 

Technical Procedure - 1800mm Dia. Shafts 
(Final Lining & Ventilation Pipe Installation) 

Technical Procedure - Precasting of Shaft Covers & Installation 
Technical Procedure - Shaft / Tunnel Interface Final.Lining 

Cross Connection Tunnels 

2532\MI\067 

2532\MI\076 

2532 \MI \073 
2532 \MI \077 

Technical Procedure - Installation of uPVC Sewer Pipes 2532\MI\064 
(Perry Park to Breakfast Creek Road Tunnel) 

Repair to uPVC Liner 

Technical Procedure - Repair to De-bonded uPVC Material 

16.0 uPVC Liner Major Repair Check Sheets 

Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 

2532\MI1066 

LR-02a 
LR-02b 
LR-13a 
LR-13b 
LR-13c 
LR-16a 
LR-16b 
LR-16c 
LR-16d 
LR-17a 
LR-17b 
LR-18a 
LR-18b 
LR-19a 
LR-19b 
LR-20a 
LR-20b 
LR-23 
LR-29 
LR-44a 
LR-44b 
LR-46a 
LR-46b 
LR-48 
LR-49 
LR-50a 
LR-50b 
LR-65 
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Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 
Liner Repair 

17.0 Albion Park to Kingsford Smith Drive 
Ground Water Relief Hole locations and uPVC repairs 

Liners 1 to 54 (referenced to drawing 486/5/6-SM02/303) 

18.0 Electrical 

ACS 400 AC Drives for Speed Control of AC Induction Motors 
User Manual 

Allen Bradley Compact. I/O Analogue Modules 
User Manual 

Allen Bradley MicroLogix 1500 Programmable Controllers 
User Manual 

Allen Bradley Panel View Standard Operator Terminals 
User Manual 

VEGA Level and Pressure Product Information - Radar 

GOVAN Float Switch FC4AFS 

LR-78 
LR-79 
LR-322a 
LR-322b 
LR-322c 
LR-21-22a 
LR-21-22b 
LR-31d pour 
LR-3rd pour down 
LR-albion bench 1 

LR-albion bench 2 

LR-albion shaft floor 

GWRH Liner 1 - 
GWRH Liner 54 

ABB_ACS400.pdf 

Analog card.pdf 

Micrologix. pdf 

Panelview.pdf 

VEGAsensor.pdf 

Govan Float Switch.jpg 
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ALBION PARK VALVE CHAMBER 
KNIFE GATE VALVE - INSTALLATION & PRE-COMMISSIONING CHECK LIST 

DESCRIPTION 
. 

. 

COMMENTS DATE r EOJV 
. 

JOHN VALVES 

All components received Arrived at albion construction site (14/05/2001) 

.--t---1 

Valve / Spool flanges clean Thoroughly cleaned (21/0512001) i 
/1/1/ \ ---- 

Valve V' ring smelted a ring grease used (Molykote) (21/05/2001) 

Valve Bolts installed as per JV M27 Bolts - 421 Nm (21/05/2001) 
torque specs. ' Grub screws -10 to 12 Nrn Studs only 

Installed in a diagonally opposite (22105/2001) ) /2-'----- sequence. Slotted washers on 

throughbolts. 
Through only 

Valve vertical alignment 
correct 

String line & spirit level used 
Vertical alignment within - 

(22105/2001)1 

1..;.150 (net Halcrow BSI /61/116109) 

Bonnet / Yoke I Clovis 
installed 

(22/05/2001) 

A4----- 
Spindle / Gear Box brackets 
installed to tolerance 

String line &spirit level used. 
First bracket on (22/05/2001) 

(22/05/2001) 
(24/05/2001) 

1(------ 

Valve & extension stems String line & spirit level used (22/05/2001) - 
alignment correct ' Checked continuously (011013/2001) 

Oil Bath assembly installed Castro; 'Optimol Optigear BM 460' 
oil used. Oil seal replaced on 
bottom. Top 0 ring replaced with 
radial lip seal due to tightness of 
drive stem. Oil bath plug replaced 
with reservoir breather. 

(01/0612001) 

Gear Box asserrioly installed )viodilied Gear Box Bracket and (01/06/2001) 
Mounting Plate Afsi_ Or 

Valve tested - open / shut Hand tested and mechanically (30/05/2001) 4, 
opened /closed 5 times. (01/0e/2001) 
855 turns (08/06/2001) 

_ 
`(... 

Torques measured with torque 
wrench - opening torque 38Nm, 
ClOsing torque c 25Nm 

(14/06/2001) 

Valve tested - Pressure See pressure test checklist (08/06/2001) 

Valve pre-commissioned Installed as per John Valves (14/06/2001) 
Installation Manual & Eroc 
Technical Procedures 

a 
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At_tiskoN4 PARK VALVE 
PRESSURE TESTING 

KNIFE GATE VALVE INSTALLATION - CHECK LIST 

DESCRIPTION COMMENTS DATE EOJV JOHN VALVES 

Valve / Blanking Plate 
flanges clean 

3 5c. r,."-. btAr . 

fotsieete1) # 
. 

clanking Plate 'a ring in 
correct position 

t, gt.,,,,,,c_ Ga_Fpisr 
i..1Qe-t:::. (Cti /CCM 

Bolts installed P-t7:9- 5/5 ef<x-rtS 
osier:, . rese. (66161) ov 

A ,16. a 
Air bled from Valve I 
Blanking Plate recess 

'oidOEi0 

ett 
A"..1) . ap 

Pressure testing equipment 
in proper working order 

GAL. lesPit-c-r 
c2.4.)...e.e... t.G.C. (ovie61) 

al? 
Water Pressure held at 
80 Kpa for 5 min with no 
leakage 

0%&66 /CP 
.1 /I'D 
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KINGSFORD SMITH DR VALVE CHAMBER 
KNIFE GATE VALVE - INSTALLATION & PRE-COMMISSIONING CHECK LIST 

DESCRIPTION COMMENTS" DATE EOJV JOHN VALVES 

All components received 

e .;i:ei i :.. : 

Arrived at Albion construction site 

. ,:: 7 : , - 

(21/05/2001) 
-__ 

Valve / Spool flanges clean Thoroughly cleaned (07106/2001) 

01./- 1-1- t 

Valve '0' ring installed 
Spool 'a ring installed 

a ring grease used (Molykote) (07/06/2001) 
(17/06/2001) 

Valve & Spool Bolts installed 
as per JV torque specs. 

M27 Bolts - 421 Nm 
Grub screws - 10 to 12 Nm 
Installed in a diagonally opposite 
sequence. Slotted washers on 
through bolts. 

(07106/2001) V 

(17/0612001) S 

Valve vertical alignment 
correct 

String line & spirit level used 
Vertical alignment within - 

1:150 (Ref Halcrow BS1161/116109) 

(17/06/2001) 

Bonnet 1 Yoke 1 Cievis 
installed 

(12/0612001) 

Spindle / Gear Box brackets 
installed to tolerance 

String line & spirit level used. 
Pro-installed (05(0612001) 
Brackets slotte,d for alignment 

(05106/2001) 
(1810612001) 
0910612001) -- --- 

Valve & extension stems 
alignment correct 

Siring line & spirit level used 
Checked continuously 

(19/0612001) 
f i 

CA--- IT- 
/77- :'\:::__. 

Oil Bath assembly instailed Castro' 'Optimel Optigear BM 460" 
oil used. 
Top 0 ring replaced with 

lip seal due to tightness of 
drive stern. Oil bath plug replaced 
with reservoir breather. 

(19106/2001i 

Qtr.% . 14- 

r 

K-_ 

Gear Box assembly installed Modified Gear Box Bracket and 
Mounting Plate 

(19/06/2001) II 
CA."- II it)?`-----_- 

Valve tested - open i shut Hand tested and mechanically 
opened / closed 5 times. 
852 turns 
Torques measured with torque 
wrench - opening torque 38Nm. 
closing torque < 25Nm 

(19/06/2001) 
(20/0612001) 
(21/06/2001) Ou". tfr /4-7(.1. 

Valve tested - Pressure See pressure test checklist (08/06/2001) 

V-- 1+ M-----__ 

Valve pre-commissioned Installed as per John Valves 
Installation Manual & Eroc Technical Procedures 

(21/0612001) 
OVL 1 - - 
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UM TESTING 
VAINOINSTALLAT ION, 1 ClliakOt3T, 

- ::- 

.!:CMLIV.-: .: 

..,-t."...... 
.;.,...::,Z1.1-;;-.: 

Ot,1 (.-/- 

liNNAEWEti ., 

Valve / Blanking Plate 
flanges clean 

l'aso ,,,,, tz)ii\ 
67c.1 J 

Blanking Plate '0' ring In 

corrOct position 
0 P-'N-IG- c2,42-EASt- 
LirS1=z, (6V06/6/\ 

' OA" ti- ah GAp 

Bolts installed tin 2--4 S/5 EIC,...1/4-.S 

r03-/C6t0 04, I-1- 44) 

Air bled from Valve / 

Blanking Plate recess 

/114 
cfp 

Pressure testing equipment 
in proper working order 

CAL.% S/2.4k-req:, 
pa_.E..s.s... e Gsk k-GE- (-DC/C6 /6/4 OA-. Pr . 4 4 

Water Pressure held at 

80 Kpa for 5 min with no 
leakage 

(C5S/C11,1 C/C-4-- 
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PERRY PARK VALVE CHAMBER 
KNIFE GATE VALVE - INSTALLATION & PRE-COMMISSIONING CHECK LIST 

DESCRIPTION'' - COMMENTS . DATE . . .E0jV . JOHN VALVES 

All components received Arrived at Albion construction site (21/05/2001) 

Gi- - ^ q /X 
Valve! Spool flanges clean Thoroughly cleaned (09/06/2001) 

( ot-ii-- Pl'' /6 
Valve '0' ring installed 0' ring grease used (Molykote) (09/06/2001) 

et" 14- 

Valve Bolts instated M27 Bolts - 421 Nm (09/06/2001) 
as per JV torque specs. Nm 

ll Installed in a diagonally opposite 
Grub screws - 10 to 12 

Slotted washers on 
through bolts. 

Valve vertical alignment String line & spirit level used (09/06/2001) 
correct Vertical alignment within - 

" 

1:150 (Ref Halcrow BS1161/116109) C,--,77-"' 

Bonnet !Yoke / Clovis 
installed 

(11/06/2001) 
_ 

/ A 
Spindler Gear Box brackets String line & spirit level used. (25/0612001) 
installed to tolerance (26106/2001) 

(27/06/2001) 1 
Valve & extension stems String line & spirit level used (26106/2001) / 
alignment correct Checked continuously (27106/2001) 

Oil Bath assembly installed Castrol "Optimol Optigeer BM 460" 
oil used. 

(27/06/2001) 7 

Top 0 ring replaced with 
radial lip seal due to tightness of 
drive stem. Oil bath plug replaced 
with reservoir breather. 

..__, 

- 

Gear Box assembly installed Modified Gear Box Bracket and (27/06/2001) ,. 

Mounting Plate 

Valve tested - open 1 shut Hand tested and mechanically 
opened / closed. 

(28106/2001) -e" CA." - 4_ 
, 

A 

760 turns 
Torques measured with torque 
wrench - opening torque 32Nm, 
closing torque < 25Nm 

Valve tested - Pressure See pressure test checklist (11/06/2001) 
I ( 

Valve pre-commissioned Installed as per John Valves (28/06/2001) 
Installation Manual & Eroc. 
Technical Procedures / 
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. , 
. - 

, ;42 

060ssURE, 
VALVE itittiAtiA 

- ---, -,' -. "' 
:.!7:-S.7.717..l,-:::::,',,f.-...,.! 

Valve /-81anking' Plate 
flanges clean 

- 
., .. 

::; -;:-..' ' 4:-:---':.:-.... 
: 

4--,..j-- 
.- -q.- i:za.;,----_,!"---,t 

''...:- 

.t..:.- 

i.Zis:. :-:' . 

.12.;6c> r-."..-- t>t A . c .--"- - 
\ CA,- 4- 

Blanking Plate 'CY ring in 
correct position OSE-1:1. (I t tOG fo6 c,l.... 14- 0,f 
Bolts installed -7- LS. g;ci,.-cs 

s...sei (i/c616/ Cif 

Air bled from Valve / 
Blanking Plate recess 

oc6420 C/1"-- Ill- 

Pressure testing equipment 
in proper working order 

c."-t,.. Ls a.\-c.-E--.) 
p )2_ e-ss2-.C- 
C...4 

(I iC610 t-' k-i- 

Water Pressure held at 
80 Kpa for 5 min with no 
leakage 

r---crzc-e- ,..-,71:z cr-.) 
C.---PvIt"--- 

H I Ja)/01 I 

\. 
C,,/\ r 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 44 of 525



NORTH QUAY 750MM VALVE 
KNIFE GATE VALVE - INSTALLATION & PRE-COMMISSIONING CHECK LIST 

DESCRIPTION COMMENTS DATE EOJV 1 JOHN VALVES 

hemosamow , j 
All components received 

Valve I Spool flanges clean Thoroughly cleaned . 

6i:Sioct je, 0 
... ' ' C{../ tIL i 

Valve '0' ring installed 0' ring grease used (Molykote) 
(z sioci (c,i) c.:-....-._. rr- 

Valve Bolts installed 
as 

p 
JV torque specs. 

M27 Bolts - 421 Nm 
Grub screws 10 to 12 Nm 
Installed in a diagonally opposite 

sequence. Slotted washers on 

through bolts. 

z cid 6:74.--1. 4 ( 6 /o 
/ 

1 (29 /61/4 )) i 
Valve vertical alignment 

correct 

String line & spirit level used 
Vertical alinment within - 

1:150 (Ref i-talcrow 851/61/116109) 

- 

1\ (-7 I u.,/0 
) Apo 

Bonnet/ Yoke Cievis 
installed 

r---a& ,. 4 ..-.---t- i=i;---a. 

=..-.,-_o '.:=4-. ::.... .E7 
7-(C.) ei 

_4110119f 
_...........- 

f 

Spindle i Gear Box brackets 
installed o tolerance 

String :ine & sdir:T level used, ;,)::i L.- -' 

. /,/ 

Vaive & extension stems 
allanfrent correct 

Strtng line & soint level used 
Checked corzinucusly 

r ) '''s 
3 

='"! 6 . 

7zz-, / ac) ,z, 

. '1_4- 21,.- t-; 

Gil Binh assembly installed Castrol "OotirholOptigear Btvl 460" 

oil used, 
Top 0 rind replaced with 
radial lip seal due to tightness of 

drive stern. Oil bath plug replaced 
with reservoir breather. 

' ? z; i"-c7 1, 
i 

. 

.' L 

Gear Box assembly installed Modified Gear Box Bracket 
.<,-..:._ f..i .... 

.(.1`1/c41/.,'-'1. 

f2- 101 1 

Valve tested - open / shut 

'b!' 'b!' 
s, ... 1/4., "Z-z>4..A...),)04-"<- 

e 02 C CE-P'- 7- 

Hand tested and mechanically 

opened / closed. 
3 $ s. I 1.4:2,1--) 

Torques measured with torque 

wrench - opening torque C2 ,:.;+.1/1-E7 

closing torque < 2 s -(4/112 

i\ 
( 
i 

2:3t 10c1 J C ' c 

Valve tested - Pressure See pressure test checklist .I \ (0-376 ) 

--..-..-.... ....;11PC.P. 

Valve pre-commissioned Installed as per John Valves 
installation Manual & Eroc 
Technical Procedures 

(3`)1 (01 1 t' 9 / orLA, I 
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PRESSURE TESTING 
mime cuvre VALVE iHSTALLATION - CHECK UST 

1" V A L- 
13,gscRIPT ION .- --"COMMENTS -:-TATE--- -E0JY iJOHNWAINW , 

Valve / Blanking Plate 
flanges clean -7r ,'-'t CA 4 

,..4,.. ue- 
Ici -1. fto) 

(cAs/eiS/e,l) 

1)4 
,-- Blanking Plate '0' ring in 

correct position 
c . , ,-,^Jc- ( - . . -/ z g A t i . c c vs - E C 3 

> ,i' / 0 ?' /el ( loge,) 

Bolts installed KZ -9- 5/s acx--c-s 
,s.;.-cAl....:-..a7=> Co 
,.._...&c..-,..- -ria -.14:-. ...--1 
( 1.4. 2_ , N. --.) 

(Ii /0-71.0 
(C4.' /.t= IC' 

Air bled from Valve / 
Blanking Plate recess 

ESeA - .... ,..1 Pc t.... \r-F.. OSS C.' (:. to-4. !.1) 
- . ' 

(c.-.1-toc,i.i 

Pressure testing equipment 
in proper working order 

c,-,4,_,... a P-../14-T.E.. 

r -.=-....,>,-;,---f,--7-rr C - -4 C-c -- 
(.,t ftv-i-,/c. 
(0Y A:]"ts I n 1) 

. '4147' Water Pressure held at 
80 Kpa for 5 min with no 
leakage 

i.. i ,., -''; - 5-, - =-- ,_ 5, a, 
.,...,,,,,:y-,- .. i e el - -7. .1 

---,,-:.,. ,-..z-, 
f,_,,,-;. \ ..--.----r. -r44..-- z .-: - ?4-3.....".z..r( 
( 4,-4 ,c,-.; -..--_,..,.,. 2..--_, -4- 4.p. '7 ,:,,,t, 7:1-7 

6, /q/<>') '''' 
i,-3-s;;:nii..:) 

....._. 

>,:,..e.,,-.0.2,-.47, .7, 1 e A 
t 

"Z7- 
-7". 

_ \ 
) 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 46 of 525



NORTH QUAY 1500MM VALVE 
KNIFE GATE VALVE - INSTALLATION & PRE-COMMISSIONING CHECK LIST 

DESCRIPTION COMMENTS DATE EOJV JOHNVALVES 

-All components received 

Valve / Spool flanges clean Thoroughly cleaned 7-- 
(:>:2 cc/ / 1) r ; ij. 

Valve 'a ring installed a ring grease used (Molykote) 
(0- 57c"). /61) 

A a 

Valve Bolts installed 
as per JV torque specs. 

M27 Bolts - 421 Nm . 

0 - /O fei jo ( Grub screws - 10 to 12 Nm 
(\JAL. ,..& sc DY) Installed in a diagonally opposite 

sequence. Stoned washers on 
through bolts. ) C....-','t-g-- 

- 

Valve vertical alignment 
correct 

String line & spirit level used 
Vertical alignment within - 

1,":. 0 - 
1:150 (Ref Halcrow BS1/61f1 16109) 

Bonnet / Yoke / Clevis 
installed 

?,....-.) ee.e. .e..,.,--, ?-lee -1,- 

,-?-e-e :- .4 ; aza- ee. -- C.'', i ,:, e ee,L- 
..1 e,..._ e e e,,=..- - 

s ee-k-ler-e\e 

, Z._ c":? /c 1-- 

7 - 
.Spindle i Gear Box brackets 
installed to tolerance 

String line & scent level used. L__ ; 

, 

et , io ---. 

- . 

/ / 
Valve & extension stems 
alignment correct 

string line & spirit !eVel used ;,: ........ 
Checkee con:iruaysey 

- e ( e 1 ee. ; , / / 
Oil Bath assembly installed 

---7------; ''--e-e..; ep ;,-,...,-,-_ 

...) .- , .._ ...,..,, 

: , , - e e . - e _ . - . 2 . - 

Castrol ''Optimoi Optigear BM 450' - 

01 1 used. 
Top 0 ring repiaced with 
radial lip_seal due to tightness of Z / ' - 
drive stern. Oli bath plug replaced 
with reser/air breather. 

. / 
e....- 

4110 / ,,, lie 
-, 

Gear Box assembly installed Modified Gear Box Bracket 
ice. ,....=i - ;fee: le r i ; 

('ci /c lic , 
,PiN3 

Valve tested - open / shut 

%/LAI .- lAq-e-4,--1 L-A1:, -.. ee -Eas- -fe.7- 
rere-6ee-ne-r 

Hand tested and mechanically 
opened I closed. 
951 turns Lee :L1_ 2001./0 I 

Torques measured with torque 
wrench - opening torque 3 4-f- ET/lb 
closing torque < 25 -C-i; /lb 

/ 
a/7 /61 

/ 
, - iLl''BIK.c , 

utese-e-:-..A-,e. 
_ ic ree_ e-re 

Valve tested - Pressure See pressure test checklist 9-./cll 
4-51 ' -1 Es-ar 6 a (c,,-. ( DI) C)C1/6 0 

Valve pre-commissioned Installed as per John Valves 
Installation Manual & Eroc 
Technical Procedures 4 20(05/ 01\ 

tr 
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PRESSURE TESTING 
KNIFE-GATE ,YALVE INSTALLATION - CHE,CK LIST 

( JSC)c:1 PIP\ VA v 
DESORIP-TION,',-: ;v4"85.-1COMMENTS. ,: . .. 

-- -,-- - 

-:::- 
''DATE EOJV JOHNNALVES 

Valve / Blanking Plate 
flanges clean iscc IA," bi A . 

vA,k..._ ../--- 
(2/cqvc,i) 
(z iocr/e, 1) - 

.... 

C,,--- 
Ar-- 

) 

Blanking Plate '0' ring in 
correct position 

.. 

0 Z /0-3" /E: 1 ) 

(a .. /E>Ct /) 
,1-,_} 

- 

c,.."..- /(1) 
fl 

L., sE. --,-.4,2-4,c--,--i 
1._-.r TA,2, s R-Et-Iclu.' 

Fola_. it.Js,,,..> -rE--.-r-, n40-- 

Bolts installed t-12- -4- L,Ts 
rr---s-r 4,,.....- --= --c-c 
cc,p_a._ ec_-r. -C.E..-.7.-)S, f CE."' 

(1 Z. /--4- /<:,. 

(z 6 (0°7 f) + 
. 

( u, r-L1 ) 
Air bled from Valve / 
Blanking Plate recess R>,-1!- ,-, ,.7::-.. 

.....)S"---- 
(12, jo'*io I) 
r 2 61 Olio) :;'--1 (4- 

7' 
.4 ) 

.. 

Pressure testing equipment 
in proper working order 

.,1 6-6s 
- - 

f A- v L CZ L(ceiiv) , 

. 

Water Pressure held at 
80 Kpa for 5 min with no 
leakage 

.- 
-s?--,AA..... - Er; V,.., !-- IZEZE >A 

-re-. ,÷-,- r.!.. 

.? ic, 1.-<.-_ - :,:r. !:;; I. ) 
,......:,, ,T'L, .' ,,, 

t.'r; A ,.., ....':. 4 ', ,- ..,.,...;---,e-4,1- 

(t? //G) 
(:,-.1..%/R 

iL"....3.11 

- 

t..: 
..."-..., 

.. 

- 
S 

4.. -c(,) 
;:c-1 (_1-4 CE-.S6....4t S, BE-') 
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Ma Be Stirnradgetriebe 
Dimensions spur gearboxes 
Dimensions reducteurs a engrenages droits 

GST 10.1 - GST 40.1 

AuslOhrung Mr nicht steigende Spindel 
Version for non-rising va/ve stem 
Version pour lige non mord:trite 

Senufzrohr for steigende Spindel " Nth fOr Sicherungsring Protection tube for rising valve stem "4 0 D9 I Keyway for cimhp Tube protect/fur pour tige =Marla 44 0 Reinure pour circeb / et DIN 471 

N\<7.1 /11k1gsthraube 
Eye bort ri, 0 / Piton 

11111WW=57- 2 ran 

Unterkante GST ohne Abtrieb A 
Base of GST without output calve A 
Bord inferieur du GST sans tonne 
d'embase A 

kt 002 

003 
001 

04 

Flanech zum Anbau von Drehantrieb 
Mounting flange for multi-turn actuator 
Bride du servo-moteur multi -tours 
ISO 52101 DIN 3210 

- 0 0.5 

0 07 

MAN 
A 

C 

Schutzkappe 
Da,o 
Chapeau 

Artschlufifonnen each ISO 5210, DIN 3338, klaBe slate rdchste Seite 
Output drive types according to ISO 5210, DIN 3338, dimensions see next page 
Accouplernent solvent ISO 5210, DIN 3338, dimensions von page suivante 

1) Ranson zum Anbau von Drehantrieb 
2) me auf besorwiere Bestellung 
3) in Sheen von is 100 mm Lange 
I) Mounting flange for actuator 
2) Only if entered additionally 
3) In steps of 100 rive length each 
1) Bride de montage pour servoimoteur 
2) options our domande 
3) von tableau tubes protecteurs 

Matte 
anent:lone 
ISO 52101) 

StInuedgebiebe Typ 16purgearbox type /type de reducteur a engrenages drotts 
GST 10:1- GST 14.1 GST 14.5 GST 16.1 GST 25.1 GST 30.1 GST 35 1 GST40 1 
F 10/F14 F 10/F 14 F 10 / F 14 F14 F 14/ F 16 F 14 /F 16 F 14 /F 16 / F 25 F 16/F25 

DIN 32101) GO /6 1/2 GO /6 1/2 GO /6 1/2 61/2 G1/2/63 G 1/2/63 6 1/2/6 3 /64 63/34 
A i 175 240 240 300 360 380 410 445 
B I 138 188 188 234 344 374 454 504 
C 305 395 395 480 640 675 750 810 

0 D2 62" G 2 %" 3214" G3" 34" 35" M 190x 3 M 220 x 3 
0 D3 80 x 3,7 78 x 3,7 76 x 3,7 89x4,1 114 x4,5 140 x 4,9 191 x 8 219x10 E 98 106 106 130 200 220 275 320 

F 110 110 110 110 150 150 150 145 
H1 118 148 148 183 208 243 329 348 
H2 9 19 19 19 15 20 23 28 
H3 28 45 45 58 61 89 81 84 
H4 41 53 53 53 88 83 97 92 

157 171 171 196 253/263 258/268 356/349 361 /354 
R1 160 171 171 196 256 261 349 354 
Z1 40 40/60 40/60 60 60/80 80/80 80/100 80/100 

0a 20 20/30 20/30 30 30 / 40 30/40 40/50 40/50 
b 6/8 6/8 8 8/12 8/12 12/14 12/14 
C 42 42/60 42 /60 60 63/73 63/73 73/100 73/100 
d1 125 175 175 210 300 350 415 475 

0d2fs 
0 d3 

70(60) 100 100 - 130 200 230 260 300 
102 140 140 165 254 356 406 

4x M10 4 x M16 4 x M 18 4 x M 20 8x M 16 8 x M 20 8x M 30 8 x M 36 
e 38 38/55. 38 / 55 55 55/65 55/65 65 / - 65 / - 

23 29 29 29,5 38 41 54 54 
h 3 4 4 5 5 5 5 5 
L1 40 40/60 40 / 60 60 60/80 60/80 80/100 80/100 

22,5 22,5/33 22,5/33 33 33/43 33/43 43/53,5 43 /53,5 
Flansch zum Anbau von Drehantrieb / Mounting flange for multi-Wm actuator/Bride du servo-moteur mufti-tours 

ISO 5210 F10 F14 F16 F25 
DIN 3210 GO 1/2 G3 G4 
0 d5 

d6 
0d7 
0d8 

125 
70 

102 
11 

125 
60 

102 
11 

175 
100 
140 
18 

210 
130 
165 

22 

300 
200 
254 

18 

300 
160 
254 

18 
h3 5 5 5 6 6 6 

12 12 17 25 25 25 
Duren die Welterenrwieldung bedingte anaerungen blelben vorbehalten. MII Emcheinen dickies Datenblattes verlkiren Inlhere Ausgaben Ihre Galegkeit. We reserve ore right to alter data accenting to improvements made. Previous data sheets b0come invalid 10110'oe issue of this data sheet. Nous nous reseivons Is droll de mask les valeurs qui sort condrtionntres par to perleclionnemenL Les fiches techniques atheneum pendent lour valitinit avec redition de seas oche technique. 
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GST 10.1 - GST 40.1 
AnschluRformen nach ISO 5210 
Output drives according to DIN 3338 
Formes d'accouplement suivant DIN 3210 

AnschluRformen 
output drives 

Accouplements 
Mafie 
dimensions 
dimensions 

GST 
10.1 

AUMA 

reducteur 
GST 14.1 
GST 14.5 

Stimradgetriebe 
AUMA spur 

a engrenages 
GST 
16.1 

gearbox 
droits 

GST 
25.1 

Typ 
type 

AUMA 
GST 
30.1 

type 
GST 
35.1 

GST 
40.1 

Gewindebuchse Oda ISO 
5210 

DIN 
3210F 10 GO F 14612 F16 G 3 F25 G4 F30 G5 F35 F40 stem nut 

ecrou 

Form f type I forme 
ISO 5210 A 
DIN 3210 A 

11/01; 

k itir-i_ 

' guOtII 
0 0 4.. 

.i..,?c, 

..,\N 
: 

.k' 

j& 
:1 

F max. kN 70 160 250 380 460 875 1375 
0 d1 125 175 210 300 350 415 475 
0 d2 

f8 701 60 100 130 2001160 230 180 260 300 
0 d3 102 140 165 254 298 300 356 406 

d4 M 10 M 16 M 20 M 16 M 20 M30 M36 , 

2e64 

r . 

em 0 d5 42 60 80 100 120 160 '180 
Oda 0 d6 max. 40 57 75 95 115 155 175 
061 

9 50 65 80 100 125 185 225 
Fame: 

GST 10.1 - GST 16.1 GST 25.1 

-10 / a 
. \ 

r I A r - -r, - -j- Anordnung der Schraubenlacher d4 
,., ; ,,,/ arrangement of holes d4 __...-". positionnement des trous de boulon 011 

- GST 40.1 

1 

h 3 4 5 5 5 5 8 
h3 22 25 30 20 25 38 45 
L 47 

. 75 95 118 175 210 
Z 4 8 8 '8 8 

Gewicht 
weight kg 
poids 

2,8 6,8 11,7 35 56 125 200 th 

Steckbuchse a) 

plug sleeve 4 dirmookii 
manchon ale 0p-till 
Form / type / forme 2 EMI 
ISO 5210 B1 = 0 d7 
ISO 5210 B 2 < 0 d7> 0 d7 min. 
DIN 3210 B = 0 d7 

I 

1._]: 

" \ 
I i Fili 

,. 

ti1JS g 1) 12 18 22 28 32 40 45 
d7 H9 42 60 80 100 120 160 180 
d7 min. 30 ' 45 60 75 90 120 140 

15 25 30 28 30 50 60 
L1 - 45 65 80 110 130 180 200 
t1) 45,3 64,4 85,4 106,4 127,4 168,1 189,1 

Fehlande Masse siehe Form A 
missing dimensions raferio ou4out drive A 
Pour dimensions non indiquees, voir forme 
d'embase A 

Bohrung mit Nut 
bore with keyway ilVilliTIA11 alasage avec rainure 

Form / type Agil im,i\I 
ISO 5210 B3 =0616 2 mt'mad.... 

b a 9 1) 6 8 12 14 18 22 28 , 
kfill? ' 
,k ;01,. 

r: ,,,N, 

0 dio 149 20 30 40 50 60 80 100 
0 dy max. 30 45 60 75 90 120 140 

h3 15 25 30 28 30 50 60 
ISO 5210 B 4 s. 0 dy 
DIN 3210 E = 0 d10 
Fehiende Masse siehe Form A 
missing dimensions refer to output dMe A 
Pour dimensions non indiquees, voir forme 
d'embase A 

..._1_. 

L1 45 65 80 110 130 180 200 
t 1) 22,8 33,3 43,3 53,8 64,4 85,4 106.4 

Gewicht 
weight kg 
poids 

0,4 1,1 2,4 5,1 8,6 21,2 27,5 

Klauenkupplung 1) b1m1 14 20 24 30 40 45 50 4rIoNessopb dog coupkng 3) iMq 
manChon a Flees a) sdk..7 

IMIS, 
Form 

01111 O\ 46:-.4 0 d111111 28 38 47 64 75 105 125 
0 611 min. 20 30 40 50 60 80 100 

1 L i I 0 d11 rnax2) 42 60 80 100 ' 120 160 180 / type / forme 
DIN 3338 C = 0 611 p', 

edit 
d12 55 80 100 130 160 200 230 
h3 15 25 30 28 30 50 60 

Fehlende Masse siehe Form A 
missing dimensions referboulput drive A 
Pour dimensions non indiquees, voir forme 
d'embase A 

Is. 
1 mi All) 

h11 7 7 10 11 13 17 20 

Wellenende (Bei Neukonstruktionen nicht venvenden11 0 d8 o6 - 20 30 40 - 
shaft coupling pc not use for new &okra!) 
arbre d'entratnement (Ne pas utiliser 
pow de nouvelles cOnstructions1) 

b3 hA 6 8 12 - 
h3 15 25 30 
L2 1,5 2 3 2 

Form / type / forme 
DIN 3210 D 

5 

L3 45. 63 80 

3 3 
L4 50 70 90 
L5 55 76 97 
t2 225 33 43 - 

Fehlende Masse siehe Form A 
missing dimensions trier to oulput drive A 
Pour dimensions non indicpiees, voir 2 
forme d'embase A 

Gewicht 
weight kg 
poids 

0,7 2 4,3 - 
-\ 
./ 

. ' 
to 

1)Ma0eabhdrOg von 0 dt/ 0 610. Liebe DIN 6885 T 1 / Dimensions 
0bei staipander Spinelli 0611 mes...0d5 bei Form A /Fordsing 
31Gewida irn Goatee enthatten/ Weight includedhgearbar/Poidierclus 

dwend on 0 0)0010re:6r to DIN 6885 T1 IDimensionsdopendargds 067 0610, voir DIN6:0571 
vs/yes:an 0611 max= 0 d5cetypsA /Pcwww lige monlante 0611 nuocv Oda cow forme A 

au reduotaw 
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Ersatzteilliste 
List of spare parts 
Liste de pieces de rechange 

GST 10.1 - GST 16.1 

Bei jeder Ersatzteil-Bestellung bitten wir, uns den Getriebetyp and unsere Kommissionsnummer zu nennen 
(siehe Typenschild). 

'When placing your order for spare parts, please mention type of the worm gearbox and our commission number 
(refer to name plate). 

Lors d'une commande de pieces de rechange, veuillez nous indiquer le type d' actionneur et le no. d'accuse de reception (voir 
plaque signaletique). 

r. Aft t< .. .- . .... 

.. esigneifon Designation --:.,-- 
-' 

T enennuri 

1 

2.0 I 

3 

4.0 

5 

I 

8 

9.0 

10.0-1 
.. . 

10.0 -2 : 

; 

11 

12 
.....-- 
............. 

14.0 

80.0 

80.3 
........._ _ . 

85.0 

90.0 

160.1 

160,2 

01 

02 

04 

05 

06 

___ 
B 

1 Gehause 1 Housing . Carter __ ____ 

1 Lagerflansch ETB Flange, bottom complete Bride de palier I complet 
E 

B 

E 

E 

E 

B 

I Hohlwelle 

Zwischenrad ETb 
Ritzel 

Lagerblech 

Eingangswelle 
= Deckel ETB 

Hollow shaft 
Intermediate wheel complete 

Pinion 

Shaft locating plate 

Arbre creux 

Roue intermediaire I complete 
Pignon 

Plaque fixation arbre 

Arbre d'entree 

Couvercle I complet 
Bride de earlier / complet 
(version standard) 

Input shaft 
Cover complete i 

Lagerfiansch ETB Bearing flange complete : B (Standardausfuhrung) (standard version) i 

: E 

' E 

j 

B 

E 

B 

B 

' E 

E 

E. 

E 

E 

E 

E 

8 

E 

Lagerflansch ETB I Bearing flange complete I Bride de earlier / complet 
(mit Schutzkappe) I (with protection cover) [ (avec capot de protection) 

r Gleitlager 1 Bearing bush ; Coussinet 

: 
1 Gewindestopfen i Screw plug : Bouchon 

I-- 
Gummischeibe 1 

Aufsatzflansch ETB I 

Abtrieb Form A ETB 
1 (Gewindebuchse ohne 
i Gewincle) 

I Gewindebuchse 
I (ohne Gewinde) 
I Abtrieb B3 ETB . 

i Abtrieb D ETB 

1 Schutzrohr 
(ohne Rohrschutzkappe) 

I Rohrschutzkappe 
i Rillenkugellager 
[ Rillenkugellager 
i Rillenkugellager 
Wellendichtring 

: Wellendichtring - - 

;Rubber washer I 

Flange for actuator complete 

i Output drive form A complete 
i 

; (without thread in stem nut) 

: Stem nut form A 
i (without thread) 
I Output drive 83 complete 

Output drive D complete 
Protection tube 
(without cap) 
Cap for stem protection tube i ..... 

Ball bearing . 

Ball bearing 

Rondelle en caoutchouc 
Bride, d'accouplement / complet 

Forme d'embase A / complete 
(sans taraudage dans douille) 

Ecrou forme A 
(sans taraudage 
Forme d'embase B3 / complete 
Forme d'embase D / complete 
Tube protecteur 
(sans capot de protection du tube) 

Capot de protection du tube 
: Roulement a bites 

._ 
i Roulement a bites 

... 

Ball bearing 
i Radial seal 

Radial seal 
Radial seal 
Quad-ring 

--i 
Circlip 

Circlip 
Circlip 

, 

Roulement 

1 Joint 
1 Joint 
i - 
i Joint 
! Rondelle 
! Circlip 

; Circlip 

I Girdle 
Circlip 

i Circlip 

I Clavette 

1 Goupille 

i Roulement 

1 Bague 

. ....._ 

a bites 
a levres 

a levres 
07 

011 ___........ 
1 013 

014 
,........_....._...... 

015 

016 
:__________ 

017 

027 

030 

80.001 
. 

85.001 

90.001 

S1 

1 Wellendichtring 
1 Quadring 
1 Sicherungsring 

Sicherungsring 
1 Sicherungsring 

.._. . 

1 Sicherungsring 

a levres 

_ . 

filetee 

a aiguilles / complet 

de butee 

Circlip 
1 

Circlip 

Parallel key 

Grub screw 

Thrust bearing complete 

Snap ring 

E Sicherungsring 
E Pailfeder 
E Gewindestift 
S i Axial-Nadellager ETB 

E 1 Sprengring 

E 1 Sprengring Snap ring i Bague de butee 
S Dichtungssatz Seal-kit i Jeu d'etancheite 

Art B = Baugruppe Art E = Einzelteil Art S = Satz - 

Type B = Sub-assembly Type E = Component Type S = Set 
Type B = Sous-groupe Type E = Composant Type S = Jeu 

ETB = Ersatzteil-Baugruppe 
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Ersatzteilliste 
List of spare parts 

Liste de pieces de rechange GST25.1-GST40.1 
Bitte nennen Sie in Ihrer Bestellung Typ des Getriebes and unsere Kommissionsnunimerlsiehe Typenschild). 
When placing orders for spare parts, please mention type of gearbox and our commission number (refer to name plate). 
Lors d'une commande de pieces de rechange, nous vous demandons de nous indiquer le type d'actionneur et to no. d'acc. de reception (figurant sur la plaque signaletique). 

Teil-Nr. 
Part No 
No Ref. 

Art 
Type 
Type 

Bezeichnung Designation Designation 

1 E Gehause Housing Carter 
2.0 B Lagerflansch kpl. Flange bottom assly. Bride de palier cpl. 
3 E Hohlwelle Hollow shaft Arbre creux 
4 E Wechselrad Change wheel] Roue de rechange 
5 E Ritzel Pinion Pignon 
6 E Ritzel-Zwischenwelle Intermediate pinion Pignon intermediaire 
7 E Zwischenwelle Intermediate shaft Arbre intermediaire 
8 E Eingangswelle Input shaft Arbre d'entree 
9 E Deckel Cover Couvercle cpl. 

10.0-1 B Lagerflansch kpl. 
(Standard) 

Bearing flange assly. 
(standard version) 

Bride de palier cpl. 
(version standard) 

10.0-2 B Lagerflansch kpl. 
(mit Schutzkappe) 

Bearing flange assly. 
(with protection cover) 

Bride de pallor cpl. 
(avec capot de protection) 

11 E Gleitlager Bearing Bush Coussinet 
12 E Gewindestopfen Screw plug Bouchon 
14.0 E Aufsatzflansch kpl. Flange for actuator assly. Bride d'accouplement cpl. 
80.0 B Abtrieb Form A kpl. 

(Gewindebuchse ohne 
Gewinde) 

Output drive Form A assly. 
(without thread in stem nut) 

Forme d'embase A cpl. 
(sans taraudage dans 
douille) 

80.3 E Gewindebuchse 
(ohne Gewinde) 

Stem nut Form A 
(without thread) 

Ecrou forme A 
(sans taraudage) 

85.0 B Abtrieb B3 kpl. Output drive B3 assly. Forme d'embase B3 cpl. 
90.0 B Abtrieb D kpl. Output drive 0 assly. Forme d'embase D cpl. 

160.1 E Schutzrohr Protection tube Toube protecteur 
160.2 E Rohrschutzkappe Cap for stem protection tube Lapot de protection zu tube 
001 E Rillenkugellager Ball bearing Roulement a billes 
002 E Rillenkugellager Ball bearing Roulement a billes 
003 E Rillenkugellager Ball bearing Roulement a Wiles 
004 E Wellendichtring Radial seal Joint a levres 
005 E Wellendichtring Radial seal Joint a levres 
007 E Runddichtring 0-ring Joint torrique 
009 E Quadring Ouad-ring Rondelle 
010 E Sicherungsring Circlip Circlip 
011 E StOtzscheibe Support washer Rondelle 
012 E Sicherungsring Circlip Circlip 
013 E Sicherungsring Circlip Circlip 
016 E Sechskantschraube Hexagon bolt Vis a tete hexagonale 
017 E Federring Lock washer Rondelle &entail 
025 E Pal3feder Parallel key Clavette 
027 E Runddichtring 0-ring Joint torique 
028 E Ringmutter Ring nut Ecrou a brague 
029 - E Gewindestift Grub screw Goupille filetee 
030 E Sicherungsring Circlip Circlip 
031 E Sicherungsring Circlip Circlip 
033 E Gewindestift Grub screw Goupille filetee 
80.001 S Axial-Nadellager kpl. Thrust bearing set Roulement a aiguilles cpl. 
85.001 E Sprengring Snap ring Bague de butee 
90.001 E Sprengring Snap ring Bague de butee 
S1 S Dichtungssatz Seal-kit Jeu d'etancheite 

Art B = Baugruppe 
Art E = Einzelteil 
Art S = Satz 
kpl. = komplett 

Type B = Sub-assembly 
Type E = Component 
Type S = Set 
assly. = assembly 

Type B = Sous-groupe 
Type E = Composant 
Type S = Jeu 

cpl. = complet 

auma RIESTER KG 
Ausgabe 
Issue 1.94 
Edition DO 07.11 .002D-GB-F 
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TIGHTENING TORQUE FOR BOLTS 

METAL TO METAL JOINTS 

Stainless Steel ( 304 or 316) PC 50 

Stainless Steel ( 316 or 304) PC 50 

Tensile Strength = 500 MPa 

Yield Stress = 210 MPa 

Bolt Material Grade: 

Appropriate Nut Grade: 

Mechanical Properties: 

For Bolts Only : 

Notes. 

BOLT SIZE 

mm 

PITCH 

mm 

TIGHJTENING 
TORQUE 

Nm 

INDUCED 
LOAD 

kN 

M10 1.50 20.30 7.58 

M12 1.75 34.80 11.10 

M14 2.00 56.00 15.20 

M16 2.00 86.00 20.90 

M18 2.50 122.00 26.20 

M20 2.50 173.00 33.80 

M22 2.50 234.00 42.30 

M24 3.00 298.00 48.60 

M27 3.00 421.00 61.90 

M30 3.50 571.00 75.20 

M33 3.50 779.00 94.00 

M36 4.00 998.00 110.00 

(A) Figures estimated in the table above assume a torque coefficient of 0.2. 
Stainless fasteners tend to seize during assembly and should be well lubricated 
using molybdenum disulphate. 

(B) Figures should be confirmed for specific applications. 

(C) Induced loads as above represent 90% of yield strength. 

(D) Impact wrenches are not recommended for tightening 300 series stainless bolting. 
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r JOHIEVER 
S 

The Valve People 

.-7,7,777-1-67,:-7.---:, , 

1200e, -- .,',',,-,;.' 

r ,,7--"--7,16,-1-4,`..A`;7.--r- 

---_,- 135077, 
,i--7--,2. 1:61' Head [m] 6 7.- i-- --,-.' 

Knife Gate Valve DN [mm] 0 f.,-- 

Width [mm] 
Height [mm] kA:a:F.,-,:: 1 376:0,2:::' --:., i.-2 .,,.,Ti969:. .............. 

Head (design) [m] 17.6 17.6 17.6 - 17.6 
Crack - Close 0.3 0.3 0.3 0.3 
Crack - Open 0.2 0.2 0.2 0.2 
Thrust - Close - N 34989 89573 113366 139958 
Thrust-Open 23326 59715 75577 93305 
-N 
Gland friction - 2224 3555 3995 4436 
N 

Gate thickness [mm] 32 40 50 50 
Gate weight [N] 2537 7417 11520 14535 
Thrust - Close [N -='-' :39750 100545,-":-% '-' ,-,1108-27:', 7 r-, '- - 'I 158929 
Thrust-Open [N] ' :2808.7 i 

- 
- 
, 

' 
,, 70 6. 87 . ' 9109-3.- , I-- ,; 112277'. 

Stem Diameter [mm] , - -` 38.1.' - 

, ., 

. -' 50.8'; :, ., ' . ,,' .60.8. ' . . - , '63.6..',. 
Lead [mm] ' ' - 6.35 -= ^ - ',- - -.6:35 -' ' ' 6.35 ' ' ' - -, 12.7,` .: = 

Stern kx [mm3] 6284 17244 17244 25741 
Stem Factor - Closing 0.04515 0.06058 0.06058 0.03232 
Stem Factor-Opening 0.16213 0.14637 0.14637 0.17531 
ALFA 0.05781 0.04242 0.04242 0.07062 
BETA 0.25307 0.25307 0.25307 0.25307 

0=' ' 

Calculated Torque 
Requirements 
Torque-close [Nm] 1 . 113. = " ! I 350-- - - ; -, 449 - ' 496- 

" - open [Nm] 80 - 
- - 

; '-', 246 , 
. ,..._ _ ,...,, ' 318 ._. , 

562 ....,.....,......_. - 

Stem comb. Stress - Closing 61.7 76.5 98.0 99.9 
IMPa] . 

Stem comb. Stress - Opening 43.6 53.8 69.3 70.6 
[MPa] 

FIN] 210000.00 1320 2112 2376 2640 
I (Gate) [mm4] [7' 75.. 54613 33333 106666 6667 208333 3333 208333 3333 
Deflection of gate [mm] 
Max. stress in Gate [MPa] , , 72 5 

, - ,, 
, 1188. , :, ..962. 7 .7, 118.8. 

Deflection of round flat plate 17 '' 00001 ' 7 , - ' 00002 - - --m- o:p002, : . - - 0.0002 , - - 

[mm] 
Pin dia [mm] i: . - = ' 22 , . - . .,' 

' 
' :".. i ,....0 i , , ..' 4q...!... - . . L ..,. 45 , . . 

Stress in Pin - Closing [MPa] 52.28 49.39 51.28 4-9.9.6 
Stress in Pin - Opening [MPa] 36.94 34.72 36.24 35.30 
Extension dimensions 

i OD [mm] - 
, - 

89, - - 

'I- 

<' - 89 - ' 
. 

'' . 89' -- ;- 89- 
ID imm] t' 

' 
" " 78 , '-' ' ' ',.- 78' :.: ." , 78 

kx [mm3] 45242 45242 45242 45242 
Combined Stress - Closing 28.0 71.4 91.5 115.6 
[MPa] 

Combined Stress - Opening 19.8 50.2 64.7 81.7 
[MPa] 

' 
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Jut.rinoULOGY PTY LTD A.C.N. 077 155 152 

P.O. BOX 464, 3 Waler Place,- Campbelltown N.S.W. 2560 
TEL: [61] (02) 4628 2989 MOBILE: [61] 0416 28 58 84 FAX: [61] (02) 4628 5884 

"- Warehouse & Despatch: 25 Hargraves Place, Wetherill Park N.S.W. 2164 
TEL: [61 (0) 2] 9756 4511 FAX: [61 (0) 2] 9756 0985 

Test Method Statement: 001 
Rev: 0 Date: 21/02/01 

Test Method for :- Precommissioning and commissioning of Odour Control Unit 
Fan. 

Test Method: - 
Unit: 9-5e-57 5.7(.)A.>7 ( Date: 01 Facto Site, Time Commenced: 9 

Complete: 1/. Check fan correctly installed on skid within acoustic enclosure. 
2 . Check fan compliance plate to ensure correct fan has been used. 

Fan Type: 
Flowrate: 

Check fan motor compliance plate to ensure correct motor supplied. _1:7 
Motor type: Frame Size: Voltage: Phases: Hz: 

Size: . 

Open inlet and outlet ducts to ensure no restriction. Check electrical connection to motor is correct and jog fin, to check rotation is in correct direction. Rotation correct: if Incorrect: .7_ if incorrect have electrician change wiring to obtain correct rotation Rotatigad: 
Check voltale across phases. 

Ph 1: Z-1, r Ph2: 1-7=4#. Phi: -- of 415 Volts OK. 7! 
Start fan and check start up current each phase. _ 
Ph : .Amps Ph2: 4i;z:7-z Amps Phi. Amp kt,7- 

n-C. 014-43.Z r Check system of leaks -:-/ Check fan running correctly 
No excessive noise 

OK -..../, No excessive vibration 
OK Z Check running current each phase.. / Phl: 7 Amps Phi:. -1- Amps Phi: 3 L7 Amp 

Check fan speed: RPM 7/. Close acoustic enclosure and measure noise levels. k), At three (3) metres from unit while running: DBa Once fan is switched off and stops running check background noise levels at same point. Background : DBa 
8/. Check flowrate at outlet ( see table for method ). Diameter of outlet duct: 

Average Velocity: m/s 
Volumetric Flow: m3/s 
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I 1,613.11.Vil -X/ tit Lir r an:r 4,,u lit' Carbon: 1r5 t. 
Duty Point: 
To find duty point on the fan curve (see attached). Block inlet duct 
using damper, (site) or with suitable restriction (factory) to bring fan 

, differential pressure up to required system pressure, then retest flow at 
outlet duct. 
Average Velocity: 

<-Volumetric Flow: 

NOTE: Site testing of flow requires suitable access to outlet duct for 
measurement of flow rate. 

A 

Test witnessed by: 
Test witnessed by: 
Test witnessed b 
Test witnessed bv: 
Test witnessed bv: 

EQUIPMENT: - 
* Digital Multimeter. 
* Digital Tong tester. 
* Magnehelic gauges. 
* Digital Photo tachometer. 
* Vane or Hot wire Anemometer. 
* Noise Level Meter. 

From: 78/..,) 
From: -E-c 
From: 
From: 
From: 

Voltage. 
Amperage. 
Differential Pressure. 
Fan Speed. 
Air Speed 
Noise. 

SAFETY:- 
*Test work to be carried out by stiitabl qualified personnel. 
*Jest instruments to be suitably calibrated-and calibration 
certificates to be supplied before test begins (by T.B.A) 
*When starting the fan, monitor for any apparent air leaks, 
visible plumes or dust disturbance. Stop fan immediately if any 
of the above are detected. 

P.J.Markut 
Project Manager 
B.L.CAMTEK. 
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P.O. BOX 464, 3 Waled Place, - Campbelltown NS.W. 2560 
TEL [61) (02) 4628 2989 MOBILE: [611 0416 28 58 84 FAX: [611(02) 4628 5884 

Warehouse & Despatch: 25Bargravas Place, WetheigiPark14.S.W. 2164 
TEL: [61 (0) 2j 9756 4511 FAX [61 (0) 2) 956 0985- 

Test Method Statement: 001 

Test Method for :- Precommissioning and commissioning of Odour Control Unit 

Fan. 
Test Method:- 

Rev: 0 Date: 21 /02/01 

Unit: <ST-tic-Q. Z, Date: CI Facto 
Time ComMenced: --*)y-'). Complete: 

I/. Check fan correctly installed on skid within acoustic enclosure. Er7 
2/. Check fan compliance plate to ensure correct fan has been used. 

3/. 

Fan Type: Flowrate: 

Check fan motor compliance plate to ensure correct motor supplied. 

Motor type: Frame Size: Size: 

Voltage: Phases: Hz: 

4/. Open inlet and outlet ducts to ensure no restriction. Check electrical 

connection to motor is correct and jog fad, to check rotation is in 

correct direction. Rotation correct: Incorrect: 7_ 

If incorrect have electrician change wiring to obtain correct rotation 

Rotatiernr6rrected: 
5:. Check voltage across phases. 

P h i : - - . Ph2: 2 4 -k = Ph3: 

- - 10°./0 of 415 Volts OK. 

6/. Start fan and check start up current each phase. 

Ph I Amps Ph2: Amps Ph3: Amp 

'Check system of leaks -7 

Check fan running correctly 7' 

No excessive noise OK 
1V No excessive vibration OK -/: 

Check running current each phase. 

Ph I: 1. ---2-_ Amps Ph2: S Amps Ph3: 3 3 Amp 

Check fan speed: RPM 

7/. Close acoustic enclosure and measure noise levels. 
1:71 

L c (2-Eala_t) 
At three (3) metres from unit while running: DBa 

Once fan is switched off and stops running check background noise 

levels at same point. Background : DBa 

8/. Check flowrate at outlet ( see table for method ). 

Diameter of outlet duct: 

Average Velocity: m/s 

Volumetric Flow: m3/s 
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10 /.n Duty Point: 
To find duty point on the fan curve (see attached). Block inlet duct 
using damper, (site) or with suitable restriction (factory) to bring fan 
differential pressure up to required system pressure, then retest flow at 

outlet duct. 
Average Velocity: m/s 
Volumetric Flow: C m3/s 

X36 Vs 
III; 5 

NOTE: Site testing of flow requires suitable access to outlet duct for 

measurement of flow rate. 

Test witnessed by: Aar r 
Adta. 

Test witnessed44. 
Test witnessed .y: 
Test witnessed by: 

Test witnessed by: 

EQUIPMENT: - 

From: 
From: r-0.73- c." 
From:(-;-7,7-)7e- 
From: 
From: 

* Digital Multimeter. Voltage. 

* Digital Tong tester. Amperage. 

* Mas.rnehelic gauges. Differential Pressure. 

* Digital Photo tachometer. Fan Speed. 

* Vane or Hot wire Anemometer. Air Speed 

* Noise Level Meter. Noise. 

SAFETY:- 
*Test work to be carried out by suitably qualified personnel. 

*Test instruments to be suitably calibrated and calibration 

certificates to be supplied before te5t begins (by T.B.A) 

*When starting the fan, monitor for any apparent air leaks, 

visible plumes or dust disturbance. Stop fan immediately if any 

of the above are detected. 

P.J.Markut 
Project Manager 
B.L.CAMTEK. 
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apesi 
B.L. CAMTEK TECHNOLOGY PTY LTD 

A.C.N 1177 155 152 

P.O. BOX 464, 3 Waler. Place, Campbelltown N.S.W. 2560 
TEL: [61] (02) 4628 2989 MOBILE: [61) 0416 28 58 84 FAX: [61] (02) 4628 5884 

Warehouse & Despatch: 25 Hargraves Place. Wetherill Park N.S.W. 2164 
TEL: [61 (0) 21 9756 -4511 FAX: 161 (0) 21 9756 0985 

Test Method Statement: 002. Rev: 0 Date: 21/02/01 
Test Method for :- Precommissionim2 and commissioning of Activated Carbon 

Odour Control Unit. (Gas Test). 
Test Method:- 

Unit: 4.1 2( 3 t Date: Factory/ Site. 
Time Commenced: 1% 0.0k. Complete: it-P4, - 

Open fresh air inlet for air 
21. Check activated carbon unit is in place and correctly installed, all 

valves and ports for monitoring equipment are in place and correctly 
installed. (In this case close off any ports not in use) 

3. Set up gas bottles and.connecting hose to carry gas to inlet of fan 
4/. Stan fan and adjust flowrare. (8351/s) 3S .46 

Stablize instruments and cheek readings from test equipment 

Calibrated reading: mV Inlet monitor reading: 
Outlet monitor reading: 

Introduce a suitable amount of h's gas to maintain 5p.p.m. T.B. , 

representative is to measure inlet and outlet concentrations of It's for 
the unit. and the flowrate of the fan over a period of fifteen (15) 
minutes. The differential pressure across the prefilter. fan. and carbon 
unit are to be noted at Five t5) minute intervals, 

Test Date: Test Start time 
Calibrated background reading: Inlet mV 

Outlet m \' 
initial: Inlet mV Outlet mV Flowrate 

Test Finish time 

DP Unit DP Prefilter DP Fan 

05 Min: Inlet mV Outlet mV Flowrate 
DP Unit DP Prefilter DP Fan 

10 MM: Inlet inV Outlet mV Flowrate 
DP Unit DP Prefilter DP Fan 

15 Min: Inlet mV ' Outlet mV Flowrate 
DP Unit DP Prefilter DP Fan 
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Once testing has been completed. shut of supply of It's vas and 

disconnect for system. Run fan for an additional five (5) minutes to 
remove any vas traces from system, then turn off fan. ensure gas 

supply is isolated and disconnect. 

Test wi messed. by: 

Test witnessed by: 
Test witnessed by: 

Test witnessed by: 

EQUIPNI ENT:- 

SAFETN:- 

" Portable Gas Analyser 
* Bottle of h2s vas 
* Suitable pressure and flow regulators for h's gas 
* Suitable tubing to carry h's vas 

Maunehelic gauges attached to carbon unit 
pressure measurement. 

Vane or Hot wire Anomometer Air speed. 

From: uLyi t2-44:: G. 

r r-Cim : 

From: 

From: 

w7 

h's levels 

Differential 

*Suitable personnel protective equipment to he 

personnel conducting rests. 
*No smoking or naked flames. in test area h's is a flaininal,te 
vas. 

`Test work to be carried out by suitably qualified personnel 
*NISDS for h's to be supplied before resting commences. 
*Gas hordes to be fitted with suitable flow and pressure 
regulators to control vas escape and to allow ease in closing vas 
release if required. 
*Test instruments to be suitably calibrated and calibration 
certificates to be supplied before rest begins (b., T.B.A) 
*When starting the fan. monitor for any apparent air leaks. 
visible plumes or dust disturbance. Stop fan immediately if an.. 
of the above are detected. 

When starting to add h's. Begin. with a low dosage <I ppm and 
monitor for gas leaks, should any h's odour be detected stop b's 
supply immediately. It all correct increase dose. 

RESULTS AND CERTIFICATION:- 
* (T..B.A) to supply results in a written format of all tests 
carried out including time and date of testing. 

(T.B.A) to supply suitable certification of testing for unit and 
system. 

P.J.Markut 
Project Manager 
B. L. C AMT E K. 
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/e 
B.L. CAMTEK TECHNOLOGY PTY LTD 

A.C.N.(;77 135 152 

P.O. BOX 464, 3 Waler Place, Campbelltown N.S.W. 2560 
TEL:1611(02)4628 2989 MOBILE: [611 0416 28 58 84 FAX: [61) (02) 4628 5834 

Warehouse & Despatch: 25 Hargraves Place, Wetherill Park N.S.W. 2164 
TEL: 161 (0) :219756 45 i 1 FAX: 161 (0) 21 9756 NO 

Test Method Statement: 002. Rev: 0 Date: 21/02/01 
Test Method for :- Precommissioninu and commissioning of Activated Carbon 

Odour Control Unit. (Gas Test). 

Unit: SST Date: "Z( 3 1 Factory/ Site. 

Test Method:- 

Time Commenced: Complete: 
1. Open fresh air inlet for air 

Check activated carbon unit is in place and correctly installed, all 
valves and ports for, monitoring_ equipment are in place and correctly 
installed. (In this case close off any ports not in use) 
Set up gas bottles and connecting hose to can gas to inlet of fan 

4!, Start fan and adjust'flowrate. (8351/s) - 
5r. Stablize instruments and check readings from test equipment 

Calibrated readine:: mV inlet monitor reading: 
Outlet monitor reading: 

Introduce a suitable amount ofh:s gas to maintain 5p.p:m. ( 1 

representative is to measure inlet and outlet concentrations of h's for 
the unit. and the flowrate of the fan over a period of fifteen i15.) 
minutes. The differential pressure across the prefilter. fan. and carbon 
unit are to be noted at Five (5) minute intervals. 

TeSt Date: Test Start time Test Finish rime 
Calibrated backizround readina: Het mV 

Outlet mV 
initial: inlet ITN Outlet mV Flowrate 

DP Unit. DP Prefilter DP Fan__ 

05 Min: inlet ni Outlet mV Flowrate 
DP Unit DP Prefilter DP Fan 

10 Min: Inlet mV Outlet mV Flowrate 
DP Unit DP Prefilter DP Fan 

15 Min: Inlet mV Outlet mV Flowrate 
DP Unit DP Prefilter DP Fan 
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7/. Once testing has been completed. shut off supply or h's gas-and disconnect for system. Run fan for an additional tive (5) minutes to remove any eas traces from sy-stem. then turn off fan. ensure gas supply is isolated and disconnect. 

Test witnessed by: 
Test witnessed by: 
Test witnessed by: Lfr") 
Test witnessed be: C7;';',-.-":"Zit 

EQUIPMENT:- 

SAFETY: 

Portable Gas Analyser 
Bottle of 11's gas 

* Suitable pressure and flow regulators for h's gas * Suitable tUbinu to carry It's eas 
* Madriehelic gaudes attached to carbon Unii FiL:renz;:ii pressure measurement. 
* Vane or Hot wire Anornometer Air speed. 

From: (A-42-Al/s4Z-Y-4_ 
erom : f'5,1V) 
From: 
From : 

It's levels. 

'Suitable personnel protective equipment to be NA :irn personnel eonducting rests 
No smokinu: or naked flames in test area h's is a tianiinabie 

*Test work to be carried out by suitabl> qualific:d personiu:i *-IMSDS for h's to be supplied before testine commences. *GaS bottles to be fined with suitable flow and pressure reizulators to control gas escape and to allow ease in elosinu uas 'release if required. 
*Test instruments to be suitably calibrated and calibration certificates to be supplied before test bedins (by B..A.) *When starting the fan. monitor for any apparent air leaks. visible plumes Or dust disturbance. Stop fan immediately ii any of the above are detected. 

* When starting to add h:s. Begin with a low do-save <1 porn and monitor for gas leaks, should any 112s odour be detected sto.p.h's supply immediately. It all correct increase dose 

RESULTS AND CERTIFICATION:- 
* (T.B.A) to supply results in a written format of all rests carried out including rime and date of testintz. * (T.13.A) to supply suitable certification of testing for unit and system. 

P.I.Markut 
Project Manager 
B. L. C AM TE K . 
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AL./ 111 %.1.LJ A.:1 l_T I rit.rk, IAD 
A.C.N. 07.7 155 152 

P.O. BOX 464, 3 Waler Place, Campbelltown N.S.W. 2560 TEL: .[6I] (02) 4628 2989 MOBILE: [61] 0416 28 58 84 FAX: [61] (02) 4628 5884 'Warehouse & Despatch: 25 Hargraves Place, Wetherill Park N.S.W. 2164 TEL: [61 (0) 2] 9756 4511 FAX: [61 (0) 2] 9756 0985 

Test Method Statement: 001 Rev: 0 Date: 21/02/01 Test Method for :- Precommissioning and commissioning of Odour Control Unit Fan. 
Test Method:- 

U nit: tQt.),---N } Date: IC(Cl Facto /Site. - Time Commenced:'" Complete: 
1/. Check fan correctly installed on skid within acoustic enclosure. 2/. Check fan compliance plate to ensure correct fan has been used. 

Fan Type:(7/../P3-3 Flowrate: 
)1 V 

Check fan motor compliance plate to ensure correct motor supplied. 

Motor type:/zframe Size: Size: _Z- 2_ ZA.,:j 2 ci-C Voltage: Z, r Phases: 2? Hz: 7 4, ef 
4.. Open inlet and outlet ducts to ensure no restriction. Check electrical connection to motor is correct and jog fan, to check rotation is in correct direction. Rotation correct: 'incorrect: I If incorrect ha% e. electrician change wiring to obtain correct rotation Rotation cor7e.,:tecl.: 

Check volta...:e across phases. 
Phl: Ph2: 47.1 Ph3: 42-4. - - 10°,) of 4 15 Volts OK. 

6 Start fan and check start up current each phase. 
Phi- Ph'. Amps Ph3: Amp 

Check system of leaks 
Check fan running correctly -5Z 
No excessive noise OK 
No excessive vibration OK 
Check running current each phase. 
Phl: ,Amps Ph2: Amps Phi: Amp 

Check fan speed: -20-0 RPM 
7/. Close acoustic enclosure and measure noise levels. - 

At three (3) metres from unit while running: DBa Once fan is switched off and stops running check background noise levels at same point. Background : DBa 

8/. Check tlowrate at outlet ( see table for method ). 
Diameter of outlet duct: 0-SZ m 
Average Velocity: 3_5' mils 
Volumetric Flow: p,tgbZ m3 /s 

,Z1 /s 

is 1-1, 4, avig 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 89 of 525



ur rrett tier. 

10/. Duty Point: 
To find duty point on the fan curve (see attached). Block inlet duct using damper, (site) or with suitable restriction (factory) to bring fan differential pressure up to required system pressure, then retest flow at outlet duct. 
Average Velocity: 
Volumetric Flow: 

DP Fan: DP Carbon: m- 

g.-3<- 
2Jn'is az, lls 

NOTE: Site testing of flow requires suitable access to outlet duct for measurement of flow rate. 

Test witnessed by: 
Test witnessed by: 
Test witnessed by 
Test witnessed by: 
Test witnessed by: 

EQUIPMENT: - " Digital Multimeter. * Digital Tong tester. 
J* Maunehelic gauges. 

* Digital Photo tachometer. 
or I-lot wire Anemometer./ 

* Noie Level \let-er. 

From: 
m: 

From: 
From: 
From: 

Voltage. 
Amperage. 
Differential Pressure. 
Fan Speed. 
Air Speed 

SAFETY:- 
*Test work t@ be carried out by suitably qualified personnel. *Test ;nstruments to be suitably calibrated and calibration 
certificates to be supplied before test begins ( by T.B.A) 
*When starting the fan, monitor for any apparent air leaks, 
visible plumes or dust disturbance. Stop fan immediately if any 'of the above are detected. 

P.J.Markut 
Project Manager 
B.L.CAMTEK. 
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PAY;BOX 464, 3 Wafer Place, Ca .W.-/560 
TEL: [611102) 4628 2989 MOBILE: [611'041628 : [611(02) 4628 5884 

.Wsiteisouse & Despatch: 25 Hargravet Place N.S.W. 2164 
TEL: [61 (0) 2] 97564511 --"FAX:461;e Sr756 0985- 

Test Method Statement: 001 Rev: 0 Date: 21/02/01 

Test Method for :- Precommissioning and commissioning of Odour Control Unit 

Fan. 
Test Method: - 

Unit: KL%-r-\:\I" Date: tck("...' Facto 
Time Commenced: ci Complete: 

1/. Check fan correctly installed on skid within acoustic enclosure. 

2/. Check fan compliance plate to ensure correct fan has been used 0 

Fan Type:Flowrate: 
A.-314, 

3/. Check fan motor compliance plate to ensure correct motor supplied. 0 

Motor type: is---.0r-Ta...?Frame Size: Size: Z 
Voltage: 4/C Phases: 2,-/ Hz: 

4/. Open inlet and outlet ducts to ensure no restriction. Check electrical 

connection to motor is correct and jog fan, to check rotation is in 

correct direction. Rotation correct: T.4ncorrect: 
If incorrect have electrician change wiring to obtain correct rotation 

Rotation corrected: :344 

5.. Check volta2e across phases. 
Ph I: Ph2: Ph3: 42{ 

10% of 415 Volts OK. 2 

6/. Start fan and check start up current each phase. 

Phsl: ,>-;.C, Amps 13.112.:, . Amps Ph3: 3 e:-/- Amp 

Check system of leaks 

Check fan running correctly 
No excessive noise OK 2 

No excessive vibration OK 

Check running current each phase_ 

Ph I : Amps Ph2: Amps Ph3: Amp 

Check fan speed: 2g6.0 RPM 

7/. Close acoustic enclosure and measure noise levels. 

At three (3) metres from unit while running: DBa 

Once fan is switched off and stops running check background noise 

levels at same point. Background : DBa 

8/. Check flowrate at outlet ( see table for method ). 

Diameter of outlet duct: 
for 

m 

Average Velocity: 5 m/s tea.,/c-2-.4%.`-- cfric. 
Volumetric Flow: O. ez,m3/, 

cszr Us 
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10/. Duty Point: 
To find duty point on the fan curve (see attached). Block inlet duct 
using damper, (site) or with suitable restriction (factory) to bring fan 
differential pressure up to required system pressure, then retest flow at 
outlet duct. 
Average Velocity: f3-3 m/s 
Volumetric Flow: cz. m3 /s 

-7_ us 

NOTE: Site testing of flow requires suitable access.to outlet duct for 

measurement of flow rat 

Test witnessed by: 

Test witnessedjeolier 
Test witnesses .y: 
Test witnessed by: 

Test witnessed by: 

From: 
From: 
From: 
From: 
From: 

EQUIPMENT: - 
v* Digital Multimeter. Voltage. " Digital Tong tester. Amperage. 

Magnehelic gauges. Differential Pressure. 

2C* Digital Photo tachometer.. an Speed. 

* YEtnts-Or Hot wire Anemometer. Air Speed 

* Noise Level Meter. Noise. A. 

SAFETY:- 
*Test work to be carried out by suitably qualified personnel. 

*Test instruments to be suitably calibrated and calibration 

certificates to be supplied before test begins (by T.B.A) 

* When starting the fan, monitor for any apparent air leaks, 

visible plumes or dust disturbance. Stop fan immediately if any 

of the above are detected. 

P.J.Markut 
Project Manager 
B.L.CAMTEK. 
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Fde CcDpi 

B.L. CAMTEK TECHNOLOGY PTY LTD 
A.C.N. 077 155 152 

P.O. BOX 464, 3 Waler Place, Campbelltown N.S.W. 2560 
TEL: 161) (02) 4628 2939 MOBILE: [61] 0416 28 58 84 FAX: [613 (02) 4628 5884 

Warehouse & Despatch: 25 Hargraves Place: Wetherill Park N.S.W. 2164 
TEL: 161 (0) 21 9756 4511 FAX: 161 (0) 21 9756 (1()1i5 

Test Method Statement: 002. Rev: 0 Date: 2 1 /02/0 1 

Test Method for :- Precommissioninu and commissioning of Activated Carbon 
Odour Control Unit. (Gas Test). 

Test Method:- 
Unit: Ficert ao,104.1 Date: 21/S1D/ Factory/ 
Time Commenced: Complete: 
Open fresh air inlet for air 
Check activated carbon unit is in place and correctly installed, all 
valves and ports for monitoring equipment are in place and correctly 
installed. (In this case close off any ports not in use) 
Set up gas bottles and connecting hose to carry gas to inlet of fan 
Starr fan and adjust flowrate. (8351/s) 5 ZS. 0.%3 

51. Stablize instruments and check readings from test equipment 

Calibrated reading: mV Inlet monitor reading: 
Outlet monitor reading: 

o. Introduce a suitable amount of h:s aas to maintain 5p.p.m. ( T.B.A ) 

representative is to measure inlet and outlet concentrations ofb: for - 

the unit. and the flowrate of the fan over a period of fifteen (15 
minutes. The differential pressure across the prefilter. fan. and carbon 
unit are to be noted at Five t 5) minute intervals. 

nTest Date: Test Start time Test Finish time 
Calibrated background reading: Wet mV 

Outlet m\ 
Initial: Inlet mV Outlet mV Flowrate 

DP 1:111t. DP Prefilter DP Fan 

05 MM: Inlet mV Outlet mV Flowrate 
DP Unit DP Prefilter DP Fan 

0 Min: Inlet in V Outlet mV Flowrate 
DP Unit DP Prefilter DP Fan 

15 MM: Inlet m\' 
DP Unit 

Outlet mV 
DP Prefilter DP Fan 
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Once testinu has been completed. shut off supply olli's aas and 

disconnect for system. Run fan for an additional live (5) minutes to 

remove any uas traces li-orn system_ then turn off fan. ensure aas 

supply is isolated and disconnect. 

Test witnessed by: 

Test witnessed by: 

Test witnessed by: C.-- t , 

Test witnessed by: 

EQUIPMENT:- 
Portable Gas Analyser 

* Bottle of h's gas 

* Suitable pressure and flow regulators for h's gas 

* Suitable tubinu to cam h:s iras 
* Masznehelic gauges- attached to carbon unit. Differential 
pressure measurement. 
* Vane or Hot wire Anoinotneter Air speed. 

SAFETY:- 

Front: /4(.2=- 

m 

From: 

From: 

h:s levels. 

*Suitable personnel protecti%e equipment to he worn 
personnel conducting-tests. 
*No smoking or naked. flames in test area h's is a tlantniabie 
gas. 

*Test work to be carried out by suitably qualified personnel. 
.*!VISDS for h:s to be supplied before testinu commences. 
*Gas bottles to be fitted with suitable flow and pressure 
regulators to control aas escape and to allow ease in closing itas 
release if required. 
'Test instruments to be suitably calibrated and calibration 
certificates to be supplied before test begins (by T B.A 
*When starting the fan. monitor for any apparent air leaks. 
visible plumes or dust disturbance. Stop fan iminediaiely it an\ 
of the above are detected. 
*When starting to add Iv's. Begin with a low dosage <lppm and 
monitor for gas leaks, should any h's odour be detected stop h:s 
supply immediately. It all correct increase dose. 

RESULTS AND CERTIFICATION:- 
* (T.B.A) to supply results in a written format of all tests 
carried out including time and date of testing. 
* (T.B.A) to supply suitable certification of testing for unit and 
system. 

P.J.Niarkut 
Project Manager 
B.L.CAMTEK. 
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044-0r-t. 

rile codj 
B.L. CAMTEK TECHNOLOGY PTY LTD 

A.C.N 077 155 152 

P.O. BOX 464, 3 Wa ler Place, Campbelltown N.S.W. 2560 TEL (61] (02) 4628 2989. .1110B[LE: (6110416 28 58 84 FAX: (61] (02) 4628 5634 
Warehouse & Despatch: 25 Hargraves Place, Wetherill Park N.S.W. 2164 TEL 161 (0) 21 9756 4511 FAX: 161 (0) 21 9756 09S5 

Test Method Statement: 002. Rev: 0 Date: 21/02/01 Test Method for :- Precommissionine and commissioning of Activated Carbon 
Odour Control Unit. (Gas Test). 

Test Method: - 
Unit: NE430C1°A2- Date: -211.°1 Factory/ Site. 
Time Commenced: I Complete: t3 epc) 

Open fresh air inlet for air 
Check activated carbon unit is in place and correctly installed. all 
valves and ports for monitoring equipment are in place and correctly 
installed. (In this case close off any ports not in use) 
Set up gas bottles and connectine hose to carry.eas to inlet of fan 

4/. Start fan and adjust flowrate..(8351/s) ".? 
5i, Stablize instruments and check readings from test equipment 

Calibrated readin tt: 111V Inlet monitor reading: 
Outlet monitor reading: 

. Introduce a suitable amount of h2s gas to maintain 5p.p.m. 
representative is to measure inlet and outlet concentrations of It's for the unit. and the flow-rate of the fan over a period of fifteen 1 i 5) 
minutes. The differential pressure across the prefilter. Fan. and carbon unit are to be noted at Five (5) minute intervals. 

Test Date: Test Start time Test Finish time 
Calibrated background reading: inlet mV 

Outlet mV 
Initial: inlet mV Outlet mV Flowrate 

DP Unit DP Prefilter DP Fan 

05 Inlet inV Outlet mV Flowrate 
DP Unit DP Prefilter DP Fan 

10 Inlet mV Outlet in V Flowrate 
DP Unit DP Prefilter DP Fan 

15 Min: Inlet mV- Outlet mV Flowrate 
DP Unit OP Prefilier DP Fan 
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71. Once testing has been completed. shut of supply of h's gas and 
disconnect for system. Run fan for an additional five (5) minutes to 
remove any gas traces from system. then turn off fan. ensure gas 
supply is isolated and disconnect. 

Test witnessed by: 
oarav> Test witnessed by: 

iird 

Test witnessed by4 11--S Cjr-A' 
Test witnessed by: 1- 

EQUIPMENT:- 

SAFETY:- 

From: (4'-ez-i-P7 
corn: 4W A:try) 

From: 
From: 

* Portable Gas Analyser h's levels. 
* Bottle of h's eas 
* Suitable pressure and flow regulators for h's gas 
* Suitable tubina to carry h's ens 

Magnehelic eauttes attached to carbon unit, Differential 
pressure measurement. 
* Vane or Hot wire Anomometer Air speed. 

*Suitable personnel protective equipment to he \%:,rn 
personnel conducting tests. 
*tio smokine or naked flames in test area b's is a fiaminabie 
gas. 
*Test work to be carriedOur by suitably qualified personnei. 
*MSDS for h:s to be supplied before testing commences. 
*Gas bottles to be fined with suitable flow and pressure 
regulators to control _as escape and to allow ease in closing _as 
release if required. 
*Test instruments to be suitably calibrated and calibration 
certificates to be supplied before test begins (ti.; T.B.A) 
*When starting the fan. monitor for any apparent air leaks. 
visible plumes or dust disturbance. Stop fan immediately i f any of the above are detected. 
*When starting to add h's. Begin with a low dosage <Ippm and 
monitor for gas leaks, should any h's odour be detected stop h's 
supply immediately. It all correct increase dose. 

RESULTS AND CERTIFICATION:- 
* (T.B.A) to supply results. in a written format of all tests 
carried out including time and dare of testing. 
* (T.B.A) to supply suitable certification of testing for unit and 
system. 

P.J.Markut 
Project Manager 
B.L.CAMTEK. 
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446e539::. 

94122417?8 
SCIENTIFIC PTY LIMITED 20 HILLCREST STREET. WOLLONGONG 2500 N.S.W. AUSTRAUA 
A.C.N. Oa 449 087 

SITE TEST RESULTS 
No I Best Street 

COPY 

BACKGROUND: 
As per your test procedure, the Odour Control Unit gave the following results. 
Below are the actual results and the converted results obtained from the 
calibration certificate. 

Baseline: Inlet 58.6 mV (millivolts) 
Outlet 40.8 mV (millivolts) 

Test Gas introduced - H2S - Conc 100% 

START TIME: 1.55prn - 21.3.01 

Inlet ppm HzS Outlet ppm HzS Time 
57.9 mV 0.00 38.7mV 0.00 2.01pm 
> +200mV >+10.00 39.4mV 0.004. 2.05pm 
> +200mV >+10.00 39.0mV 0.002 2.13pm 
> +200mV >+10.00 39.0mV 0.002 2.26pm 

FINISH TIME: 2.30pm - 21.3.01 

Sample Gas Flow Rate: 1.0 litre/min. Excitation Voltage - 12.2 VDC 

CONCLUSIONS: 
From the above test results it is concluded that the Activated Carbon Odour 
Control Unit is completely effective in controlling high and low levels of H2S 
and has an estimated efficiency of greater than 99.99% removal. 

Signed and Certified by 

Chris Owen 
Director of Research 

. 14., ENakEiii1N6 
: . 
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41280041V. 

-Wv-7=e2Av2-4-4 

tt, 
SCIENTIFIC PTY LIMITED 
A.C.N. 06.5 449 OW 

20 HILLCREST STREET. WOLLONGONG 2500 N.S.W. AUSTRALIA 

SITE TEST RESULTS 
No 2 Best Street 

COPY 
BACKGROUND: 
As per your test procedure, the Odour Control Unit gave the following results. 
Below are the actual results and the converted results obtained from the 
calibration certificate. 

Baseline:. Inlet 46.7 mV (millivolts) 
Outlet 40.2 mV (millivolts) 

Test Gas introduced - H2S Conc 100% 

START TIME: 2.45pm - 21.3.01 

Inlet ppm HaS Outlet born H-)S Time 
48mV 0.00 39.0mV 0.00 2.50pm 
> +200mV >+10.00 52.0mV 0.075 2.58pm 
>. +200mV >+10.00 50.0mV 0.060 3.08pm 
> +200mV >+10.00 51.0mV 0.070 3.12pm 

FINISH TIME: 3.15pm - 21.3.01 

Sample Gas Flow Rate: 1.0 litre/min. Excitation Voltage - 12.4 VDC 

CONCLUSIONS: 
From the above test results it is concluded that the Activated Carbon Odour. 
Control Unit is completely effective in controlling high and low levels of H2S 
and has an estimated efficiency of greater than 99.99% removal. 

Signed and Certified by 

Chris Owen 
Director of Research 

FIC RESEAliCH: CHEMICAL ENGINEERING PROCESS CONTROL GAS 'ANAYSIS SYSTEMS PREC1SJON ENGINEERING ? ":, 7 : 

4 
ts4 
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SCIENTIFIC PTY LIMITED 20 HILLCREST STREET, WOLLONGONG 2500 N.S.W. AUSTRALIA A.C.N. 0E6 449 087 

SITE TEST RESULTS 
No 1 North Quay 

COPY 

BACKGROUND: 
As per your test procedure, the Odour Control Unit gave the following results. 
Below are the actual results and the converted results obtained from the 
calibration certificate. 

Baseline: Inlet 66.9 mV (millivolts) 
Outlet 41.3 mV (millivolts) 

Test Gas introduced - H2S - Conc 100% 

START TIME: 11.13am - 21.3.01 

Inlet ppm HzS Outlet ppm H2S Time 
64.5mV 0.00 40.6mV 0.00 11.13am 
> +200mV >4-10.00 52.2mV 0.076 11.30am 
> +200mV >+.10.00 51.4mV 0.071 11.40am 
> +200mV > +10.00 52.0mV 0.075 11.45am 

FINISH TIME: 11.45am - 21.3.01 

Sample Gas Flow Rate: 1.0 litre/min. Excitation Voltage - 12.2 VDC 

CONCLUSIONS: 
From the above test results it is concluded that the Activated Carbon Odour 
Control Unit is completely effective in controlling high and low levels of H2S 
and has an estimated efficiency of greater than 99.99% removal. 

Signed and Certified by 

Chris Owen 
Director of Research 

0, ,410'4, 
arZ4,1" 

CV; 
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.SLR .;-g=74:41-$: 

of. 
--V4464NY 

teik 44:'s 
.."4 

SCIENTIFIC PTY LIMITED 
A.C.N. 065 449 057 

4229,45391.J.2.- 
Ig42.098. 

20 HILLCREST STREET. WOLLONGONG 2500 N.S.W. ALISTRALLA 

SITE TEST RESULTS 
No 2 North Quay 

COPY 
BACKGROUND: 
As per your test procedure, the Odour Control Unit gave the following results. 
Below are the actual results and the converted results obtained from the 
calibration certificate. 

Baseline: Inlet 55.0 mV (millivolts) 
Outlet 40.0 mV (millivolts) 

Test Gas introduced - H2S - Conc 100% 

START TIME: 12.20pm - 21.3.01 

Inlet ppm H2S Outlet ppm H2S Time 
55mV 0.00 40.0mV 0.00 12.20pm 
> +200mV >+10.00 45.4mV 0.030 12.22pm 
> +200mV >+10.00 44.3mV 0.026 12.40pm 
> +200mV >+10.00 43.0mV 0.018 12.50pm 
> +200mV >+10.00 44.0mV 0.025 12.55pm 

FINISH TIME: 12.55pm - 21.3.01 

Sample Gas Flow Rate: 1.0 litre /min. Excitation Voltage - 12.4 VDC 

CONCLUSIONS: 
From the above test results it is concluded that the Activated Carbon Odour 
Control Unit is completely effective in controlling high and low levels of H2S 
and has an estimated efficiency of greater than 99.99% removal.. 

Signed and Certified by 

Chris Owen 
Director of Research 
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SCIENTIFIC PTY LIMITED 
A.C.N. 085 449 067 

ABN 13 065 449 087 

,146t.ii:102 4226 6061 
40#..1EFAX 02 4229 6539 

BILE 0412 242 098 

20 HILLCREST STREET, WOLLONGONG 25C0 N.S.W. AUSTRALIA 

-COPY 

LABORATORY CERTIFICATE - Calibration 

Brisbane Water 
Testing Location: Minto, NSW. 
Activated Carbon Odour Control Units 

This is to certify that the test rig used on the above work was calibrated to 
Sydney Water specifications as set out in 
AWT File No AQ800361/1004044/11-12-98 

And as follows: 
Calibration Date: 20.3.01 

Inlet analyser: 0 - 10.00ppm + 0.05ppm 
Giving 16.0 mV per ppm - 

Baseline Zero - Inlet: 65.4 mV 

Outlet analyser: 0 - 1.00ppm + 0.01ppm 
Giving 160mV per ppm 

Baseline Zero - Outlet: 41.0 mV 

Test temperature- room: 23.0°C 
Test Relative Humidity - room: 75% 
Gas flow to cells: 1.00 litre/min 
Excitation voltage: 12.28 Volts DC stabilised 

Note: 0.05 ppm = 50 parts per Billion 
' 0.01 ppm = 10 parts per Billion 

Signed and Certified by 

Chris Owen 
Director of Research 

Rr..Sf.ARcH--cHEMIcAL:ENGI GPR_PPESSCONTROL GAS ANALYSIS SYSTEMS 'PREOSION ENGINEERING 
- 

4 
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Asset :84428 Model :TSI,8386A 

Serial No.:01030151 

DESCRIPTION : 

TSI,8386 VEL,PRESS TEMP & HUMID +EFF MSMT 

ACCESSORIES INCLUDED ARE : 

IX OPS. & SERVICE MANUAL 
3X DISKS LOGDAT FOR WINDOWS V2.5 
1X POWER PACK 
1 X CABLE RJ45 
lx RJ45 -DB9 ADAPTOR 
1X PROBE ATTACHED 
1X PITOT TUBE 
2X HOSES BLACK 
1X BLACK CARRY CASE 
PM 030401 

The above Accessories have been supplied with this Equipment 
(Items marked ***** not included with this Rent) 

In the event that critical accessories are not returned 
which make the asset(s) unrentable, this will necessitate 

that the/these asset(s) will remain on rent until such items 
are returned or replaced. 

Any missing items will be charged to your account. 
MINIMUM CHARGE $100 

Your co-operation is appreciated. 

J. :OW c asory lin ?6% 

Meiboiirnt 
Ph. 

Sydney 

Brisbane 
Ph. :07) 3373 

Adelaide 
Ph. (08) 8344 6999 

Perth 
Ph. (C8) 9470 3644 

Darwin 
Ph. (08) 8947 :36C. 

Auckland 
Ph. (09) 3:0 4739 

Wellington 
Ph. (04) 384 4833 

Christchurch 
Ph. (03) 333 1133 
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'409001 Tech-Rentals operates a third party endorsed quality system meeting the requirements of AS/NZS ISO 94IXT2:1994 

E-3 J 
g 
g 
Q 
EJ 
r_U 

office. You can help us to provide a better service. 

AC mains operated components have been inspected and tested for electrical safety. Should. you 
experience any dissatisfaction with this asset. please contact our Quality Manager at our Melbourne 

The equipment accompanying this certificate has been checked for completeness, operation, and where 
relevant all significant measurement parameters have been checked for accuracy of calibration. 

# 5.c rctory S \/?7- 
Dot= 

2_ r9............. 

J 
. Please read :mportant information on the reverse side or this certificate Tech-Rentals Pty Ltd ABN 99 005 4c4 721 

0 LP [JEEP LP r_P LIE 

c.rom 

Tech-Rentals Quality Certificate 
Test and Measurement Products 

309 - 

G' PLnLPLLPLPLnLnILnLnLnLPLPLPLnLnLPCLPLnLnLILPLnLJCLPLPCPLPLnLnLPLnLnLnLnLPC 
Pr r PLPLPLnCPCLPLnLPLPLLnLr [LPLCPC II t? 

Calibration 

`.27.1., Tech-Rentals offers additional calibration services to customers whose requirements justify the additional cost: 

Eg. 1. We can provide a certificate of trace:-...criity ccrfrrning me date of lost calitraticr .bnd the storacras usec.. 

r_9 

Clg 

0.4 

Services 

The testing parameters and acceptance limits con ce provided however measurement parameters are nor recorded 

if they are witrin The acceptance jr-;:-s. A small tee applies. 

2. A range of NATA laboratory certified ..ental assets is maintained to meet present demands. A small premium coolies 

over normal rental rates and the asset s supplied with a calibration certificate. 

3. Tech-Rentals ccn provide in-house or external laboratory calibration of any asset to meet the specific neeas of a 

customer. A fee for service and lost rental time will apply. 

For further details please contact your cal Tech-Rentals office. 

Calibration renewal during rental. Any asset which requires periodic calibration has a current calibration label affixed. If 

the calibration period expires during a current rental the customer may request that the equipment be calibrated without 

charge for the service and the lost rental time. 
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speedVENT Fans 

sUStOMBT 
B L CAMTEK 

Technical and Pricing Schedule 

QUOTATION No: Minna 
DATE: 11-Nov-99 

REFERENCE . CUSTOMER REF: 

ITEM No. 

Clean Air Fan 

QUANTITY. 

DUTY: 
VOLUME L/SEC 835 

DISCHARGE PRESSURE Pa 1600 

INLET PRESSURE Pa 0 

DUTY TEMP . Deg.0 20 

MAXIMUM TEMP. 60 

INLET DENSITY 1.204 KG/M3 @ 20°C 

DESCRIPTION; 
FAN TYPE AND SIZE EMP 343 

ROTOR TYPE BACKWARD CURVED 

ROTOR DIAMETER MM 343 

INLET DIAMETER MM 355 

OUTLET SIZE MM 400 X 250 

ARRANGEMENT Direct DRIVE 

FAN SPEED RPM 2860 

TIP SPEED M/SEC 51.4 

OUTLET VELOCITY NI/SEC 8.4 

ABSORBED POWER. KW @ 15 °C 1.90 
- 

MATERIAL OF CONSTRUCTION 318.5S Gas contact 

PROTECTIVE COATING 2 PACK ENAMEL 

ANCILLARY EQUIPMENT: 
FLANGED INLET INCLUDED 

FLANGED OUTLET INCLUDED 

REAR WITHDRAWAL PEDESTAL INCLUDED 

MOTOR: INCLUDED 

MAKE AS AVAILABLE 

MOTOR KW 2.2 

MOTOR RPM 2860 

VOLTAGE 
415/3/50 

ENCLOSURE 
IP55 

EX 'e' CLASS 1 ZONE 1 MOTOR INCLUDED 

FAN PRICE EACH NETT: 2. il!.T.41, X 4. 
OPTIONAL : 

DELIVERY : 11011M1110 
FIS SYDNEY 

Delivery offered is subject to availability of stock, 

410444 lilt e AQC-S 1-5) 

SPEEDLOCK INDUSTRIES Pty Ltd 27 Tarlington Place SMITHFIELD NSW 2164 Ph 02 9757 1233 
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speedVENT FANS 

27 Tarlington PLace, Smithfield 2064, Australia 
Tel. : 02 9757 1233 : Fax 02 9757 3799 

2000; 

Ht 

1800: 

t 15 PDC" 
Na = 1.896 (10%/7 

Lpa - 78.15 [dB(A)) I 

:600 --- - 
I 

= 1562-fi5ap 

1400 

.1200 

10.00 

800 

600 

2860 

rpm 

3 

Na 

1.225 [kg /in ".3./ 

1.7 
DriS z ty 

2.4 90 

2.1 - 86 

t 

t 

400 " 

200 - 

0' I 
1 

0 02 0.4 0.6 0.8 1 

- VOLUME FLOW. 

Ht 1 

o i3s-fi77-7-37j! 
Na 

1 

Lpa (1.5m) 

0 

- 82 

7I 

- 0.3 

Q im'3/31 

1.2 1.4 1.6 1.8 2 

Hd Rai 

30 60 90 120 150 180 210 240 270 

VELOCITY PRESSURE 

EMP 343 Cla-cs 

Qfm 3/s) x Hrfl'af ! 

13j 10 x N (7C14 

; . 

rtst..2 .2 [KVV] 

PD2 
V/D2 KG"M' 2 RPM max 
GD2 

0 C 

Impeller 

7TITTI 

343 

3000 60 

I DIR. 0.33 2654 180 

I 

300 

-Octave band - [Hz] L pa 
63 , 125 250 ! 500 1000 2000 4000 8000 

99 101 99 100 96 91 . 83 ; 75 82 

102 ! 104 102 103 99 94 ! 86 -78 85 

2 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

EPB - Major Repairs 

79 02/07/01 02/07/01 
16 27/06/01 28/06/01 
-2 27/06/01 28/06/01 
16 25/06/01 28/06/01 
18 18/06/01 29/06/01 
78 13/06/01 26/06/01 
19 11/06/01 29/06/01 
17 11/06/01 28/06/01 
23 07/06/01 21/06/01 
50 06/06/01 25/06/01 
13 06/06/01 27/06/01 
18 31/05/01 29/06/01 
65 30/05/01 26/06/01 
13 30/05/01 27/06/01 
13 29/05/01 27/06/01 
19 28/05/01 29/06/01 
48 25/05/01 25/06/01 
46 25/05/01 23/06/01 
17 25/05/01 28/06/01 
29 21/05/01 22/06/01 
16 21/05/01 28/06/01 

21/22 12/05/01 14/06/01 
44 03/05/01 23/06/01 
44 03/04/01 23/06/01 
-2 02/04/01 19/06/01 
50 26/03/01 25/06/01 
49 26/03/01 25/06/01 

21/22 17/03/01 14/06/01 
20 07/03/01 25/06/01 
20 21/02/01 25/06/01 
16 12/02/01 28/06/01 

File : EPB Major Repairs 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Tunnel Support Register File : Tunnel Support Register 

"TURN 
'' 

, - .;, rtsi:, , : - 7 - : 1:-.:-.TY ' ' .,_.i......v, , .74E,,ITgliE:9A '7=C0fradV,r 

0 3621 

3571 

3524.879 
3521 

3520 
3442 
3429 
3387 
3383 
3380 
3322 
3316 
3313 
3309 
3303 
3295 
3291. 
3275 
3266 
3255 
3246 
3245 
3242 
3241 
3238 
3235 
3224 
3214 
3208 

' 

50 C 46 

96 C 4 

100 A 1 

101 C 78 

179 D 13 

192 C 42 

234 B 4 

238 C 3 

241 A 58 

299 C 6 

305 A 3 

308 C 4 

312 A 6 

318 C 8 

326 B 4 

330 A 16 

346 C 9 

355 A 11 

366 B 9 

375 A 1 

376 C 3 

379 A 1 

380 C 3 . 

3B3. A 3 

386 " C 11 

397 B 10 

407 A 6 

413 C 2 

415 A 37 3206 

452 C 7 3169 

459 A 3 3162 

462 C 28 3159 

490 A 15 3131 

505 C 1 3116 

506 A 5 3115 

511 C 3 3110 

514 A 8 3107 

522 C 14 3099 

536 B 6 3085 

542 A 3 3079 

545 C 20 3076 

565 B 5 3056 

570 C 5 3051 

575 A 6 3046 

581 B 4 3040 

585 A 1 3036 

586 B 5 3035 

591 C 26 3030 
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Project: 
S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Tunnel Support Register File : Tunnel Support Register 

-'791N,IN Kai' , . - "0:-'.-e--,TY,PkIlk,.!,-4% N-4 -7130 --kTypi_g:R1-11:ip;--pri3E,,z:1);:i2 P.KC.iiiittaCt-7 

617 A 11 3004 
2993 

- 2988 
2987 
2984 
2983 
2972 
2967 
2965 
2964 
2951 
2943 
2938 
2933 
2931 

2924 
2892 
2885 
2867 
2815 

. 2798 
2792 
2787 
2784 
2781 

2772 
2765 
2733 
2729 
2718 
2713 
2711 

2709 

628 B 5 

633 C 1 

634 A 3 

637 C 1 

638 B 11 

649 A 5 

654 B 2 

656 C 1 

657 B 13 

670 A 8 

678 C 5 

683 B 5 

688 A 2 

690 C 7 

697 D . 32 

729 A 7 . 

736 B 18 ' 

754 C 52 

806 B 17 

823 C 6 

829 B 5 

834 C 3 

837 A 3 

840 C 9 

849 B 7 

856 C 32 

888 B 4 

892 C 11 

903 B 5 

908 A 2 

910 B 2 

912 C 4 

916 A 4 2705 
2701 920 C 2 

922 B 2 2699 

924 C 5 2697 
929 B 4 2692 

2688 933 C 16 

949 B 4 2672 

953 C 7 2668 
960 A 4 2661 

964 B 9 2657 

973 C 3 2648 

976 B 7 2645 

983 C 10 2638 
993 B 3 2628 
996 C 2 2625 
998 B 13 2623 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Tunnel Support Register File : Tunnel Support Register 

1011 C 4 2610 
2606 
2603 
2561 

2559 
2556 
2552 
2548 
2546 
2544 
2543 
2515 
2503 
2500 
2495 
2492 
2491 
2490 
2488 
2486 
2484 
2482 
2460 

1015 A 3 

1018 C 42 
1060 B 2 

1062 C 3 

1065 B 4 

1069 C 4 

1073 A 2 

1075 C 2 

1077 B 1 

1078 C 28 

1106 B 12 

1118 C 3 

1121 A 5 

1126 C 3 

1129 A 1 

1130 C 1 

1131 A 2 

1133 C 2 

1135 B 2 

1137 C 2 

1139 B 22 

1161 C 2 

1163 B 2 2458 
1165 A 3 2456 
1168 B 5 2453 
1173 C 6 2448 
1179 B 4 2442 
1183 A 3 2438 
1186 B 31 2435 
1217 C 8 2404 
1225 D 10 2396 
1235 C 32 2386 
1267 B 5 2354 
1272 C 5 2349 
1277 B 2 2344 
1279 C- 5 2342 
1284 B 12 2337 
1296 C 4 2325 
1300 B 11 2321 

2310 
2305 
2291 

2263 
2260 

.2254 
2252 
2210 
2185 

1311 C 5 

1316 D 14 

1330 B 28 

1358 C 3 

1361 B 6 

1367 C 2 

1369 B 42 
1411 A 25 

1436 C 2 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 131 of 525



Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Tunnel Support Register File : Tunnel Support Register 

'TUNNEL =: 

A06P,L 
-thitfatt 
,t1PUIR.gt 

1438 B 3 2183 
2180 
2169 
2115 
2110 
2108 
2105 
2087 
2084 
2082 
2081 
2076 
2069 
2060 
2057 
2056 
2054 
2049 
2045 
2013 
2011 
2007 
2003 
1994 
1992 
1991 

1989 
1986 
1984 
1971 

1969 
1962 
1960 
1958 
1954 
1947 
1944 
1936 
1930 
1876 
1872 
1857 

1855 
1849 
1830 
1828 
1826 
1793 
1787 

1441 C 11 

1452 B 54 

1506 C 5 

1511 A 2 

1513 C 3 

1516 B 18 

1534 C 3 

1537 A 2 

1539 C 1 

1540 B 5 

1545 C 7 
_ 

1552 B 9 

1561 C 3 

1564 B 1 

1565 C 2 

1567 B 5 

1572 C 4. 
1576 B 32 
1608 C 2 

1610 B 4 

1614 C 4 

1618 B 9 

1627 C 2 

1629 B 1 

1630 C 2 

1632 B 3 

1635 C 2 

1637 B 13 

1650 C 2 

1652 B 7 

1659 C 2 

1661 B 2 

1663 C 4 

1667 B 7 

1674 C 3 

1677 B 8 

1685 A 6 

1691 B 54 
1745 C 4 
1749 A 15 

1764 C 2 

1766 A 6 

1772 C 19 

1791 B 2 

1793 C 2 

1795 B 33 
1828 C 6 

1834 2 
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Project: 
S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Tunnel Support Register File : Tunnel Support Register 

5.,,utipqm il.-Ely:fTew s:-.17rYPEAzI:is:ti.,,,, E,14 5,,,i7W - - .ViTIT 3 ' - ..Abm#,It11,4 

1836 C 3 1785 
1782 
1772 
1764 
1745 
1739 
1738 
1733 

1725 
1722 
1716 
1711 

1706 
1656 
1651 

1650 
1641 

1639 
1637 
1632 
1616 
1615 
1611 

1602 
1601 

1597 
1595 
1583 
1567 
1559 
1535 
1530 
1521 

1517 
1513 
1512 
1510 
1487 
1472 

1469 
1467 
1462 
1460 
1452 
1444 
1443 
1442 
1439 
1436 

1839 B 10 

1849 C 8 

1857 B 19 

1876 C 6 

1882 A 1 

1883 C 5 

1888 B 8 

1896 C 3 

1899 B 6 

1905 A 5 

1910 B 5 

1915 C 50 

1965 D 5 

1970 C 1 

1971 B 9 

1980 C 2 

1982 B 2 

1984 C 5 

1989 B 16 

2005 C 1 

2006 A 4 

2010 B 9 

2019 C 1 

2020 B 4 

2024 C 2 

2026 B 12 

2038 C 16 

2054 B 8 

2062 C 24 

2086 B 5 

2091 A 9 

2100 B 4 

- 2104 A 4 

2108 B 1 

2109 C 2 

2111 A 23 

2134 C 15 

2149 B 3 

2152 C 2 

2154 B 5 

2159 C 2 

2161 B 8 

2169 C 8 

2177 A 1 

2178 C 1 

2179 A 3 

2182 B 3 

2185 A 3 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Tunnel Support Register File : Tunnel Support Register 

2188 B 5 1433 

1428 
1427 
1421 

1418 

1409 

1394 

1387 

1384 
1380 

1329 

1263 

1261 

1260 
1248 
1243 
1231 

1223 
1214 
1211 

1209 
1208 
1179 
1167 
1165 
1156 
1144 
1142 
1134 
1108 
1105 
1102 
1100 
1093 
1091 

1084 
1072 
1063 
1056 

1052 
1050 
1032 
1028 
1026 
983 
980 
976 
959 
954 

2193 C 1 

2194 6 

2200 C 3 

2203 B 9 

2212 A 15 

2227 C 7 

2234 B 3 

2237 C 4 

2241 D 51 

2292 C 66 
2358 B 2 

2360 C 1 

2361 B 12 

2373 C 

2378 B 12 

2390 A 8 

2398 B 9 

2407 C 3 

2410 B 2 

2412 C 1 

2413 A 29 

2442 B 12 

2454 C 2 

2456 B 9 

2465 A 12 

2477 C 2 

2479 B 8 

2487 A 26 

2513 C 3 

2516 A 3 

2519 C 2 

2521 A 7 

2528 C 2 

2530 B 7 

2537 A 12 

2549 B 9 

2558 A 7 

2565 B 4 

2569 C 2 

2571 A 18 

2589 C 4 

2593 B 2 

2595 A 43 
2638 C 3 

2641 B 4 

2645 A 17 

2662 B 5 

2667 A 6 
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Project: 
S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Tunnel Support Register File : Tunnel Support Register 

2673 C 3 948 
945 
937 
916 
913 
901 

881 

872 
870 
867 
866 
826 
814 
812 
808 
805 
800 
797 
786 
782 
780 
775 
774 
712 
710 
686 
685 
680 
677 

- 673 
633 
632 
604 
602 
544 
539 
527 
523 
521 

513 
512 
496 
495 
486 
481 

462 
410 
407 
403 

2676 B 8 

2684 A 21 

2705 C 3 

2708 A 12 

2720 B 20 
2740 A 9 - 

2749 C 2 

2751 A 3 

2754 C 1 

2755 A 40 

2795 B 12 

2807 C 2 

2809 A 4 

2813 C 3 

2816 A 5 

2821 C 3 

2824 A 11 

2835 B 4 
2839 C 2 

2841 A 5 

2846 C 1 

2847 A 62 

2909 C 2 

2911 A 24 

2935 C 1 

2936 A 5' 
2941 C 3 

2944 B 4 
2948 A 40 
2988 C 1 

2989 A 28 

3017 C 2 

3019 A 58 

3077 B 5 

3082 A 12 

3094 C 4 

3098 B 2 

3100 A 8 

3108 C 1 

3109 A 16 

3125 C 1 

3126 B 9 

3135 A 5 

3140 B 19 

3159 A 52 

3211 C 3 . 

3214 - B 4 

3218 A 10 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Tunnel Support Register File : Tunnel Support Register 

3228 A 9 393 

384 
376 
353 

351 

346 
344 
341 

336 
326 
313 
311 

300 
296 
287 
278 
276 
269 
240 
231 

226 
224 
216 
214 
213 
211 

201 

182 

170 
169 

159 ' 

152 

115 

19 

16 

11 

4 

3237 B 8 

3245 A 23 

3268 C 2 

3270 A 5 

3275 A 2 

3277 A 3 

3280 A 5 

3285 A 10 

3295 A 13 

3308 C 2 

3310 A 11 

3321 C 4 

3325 A 9 

3334 C 9 

3343 A 2 

3345 B 7 

3352 A 29 
3381 C 9 

3390 B 5 

3395 C 2 

3397 A 8 

3405 C 2 

3407 B 1 

3408 C 2 

3410 A 10 

3420 D 19 

3439 B 12 

3451 C 1 

3452 B 10 

3462 A 7 

3469 D 37 
3506 C 96 
3602 A 3 

3605 B 5 

3610 C 7 

3617 

1143 1038 1205 181 3567 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section1 
North Quay to Cooksley Street 

EPB Tunnel 
AS CONSTRUCTED 

Liner Survey 

File : S1 Liner ASCON 

'WI?- ,,i,.,- -- ime - : - ,- -- 

-fma; t-Y` 

. 
., a,-- 

- Count an e , uctedgrVeti: 
-..7,l4--F,eP-1ot.*nAcsA. ttydraWIWPt,..t.ia...4x40-rit ..,: 

start liner -1 3626.602 -12:057 
start liner 1 3687.319 -12.103 

4-5 3723.740 -12.130 
9-10 3769.350 -12.186 
14-15 3814.735 -12.196 
19-20 3860.104 -12.212 
24-25 3905.471 -12.260 
29-30 3950.861 -12.259 
34-35 3996.256 -12.280 
39-40 4041.811 -12.325 
44-45 4087.326 -12.345 
49-50 4132.858 -12.410 
52-53 4160.1.74 -12.398 
54-55 4178.377 -12.407 
59-60 4223.903 -12.428 
64-65 . 4269.433 -12A58 
69-70 4314.875 -12.502 
74-75 4360.234 -12.521 
79-80 4405.629 -12.553 
84-85 4451.085 -12.563 
89-90 . 4496.480 -12.634 

Spool @ Albion Shaft 4530.213 -12.701 
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Project : Perry Park to Breakfast Creek Rd 
S1 Main Sewer Interceptor 

AS CONSTRUCTED S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street Liner Survey 

File : S1 Liner ASCON 

-_ -Ter: ,.-_, - 
;:ii-1.1 r_11 

'sbiiittlnye aria- e- foriii erry PailcShaft)' - - _ ' tg..,--"Ar------ --A.., Yom` 

'-'' fe.,-- - 14g-WS-4%.1"-..T, ,..z 

1-2 4.447 -12.036 
5-6 13.894 -12.026 

10-11 25.902 -12.018 
15-16 , 37.926 -12.009 
20-21 49.942 -12.010 
25-26 61.978 -12.007 
30-31 74.003 -11.991 
35-36 85.956 -11.988 
40-41 98.004 -11.990 
45-46 , 110.118 -11.973 
50-51 122.166 -11.967 
55-56 134.134 -11.973 
59-60 143.791 -11.952 
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Project: 
S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Albion Park 
to 

Kingsford Smith Drive 
AS CONSTRUCTED 

Liner Survey 

File : S1 Liner ASCON 

' , - 

finer 
-;. 

- - , 

-athage rom. iOft a 

1: -.ax. tutta O 

Invert 
, 4,-0-C 

54-Spool 2.408 -12.651 
50-51 12.031 -12.666 
45-46 . 24.062 -12.675 
40-41 36.056 -12.698 
35-36 48.086 -12.696 
30-31 60.116 -12.695 
25-26 72.146 -12.691 
20-21 84.176 -12.697 
15-16 96.206 -12.719 
10-11 108.163 -12.718 
6-7 117.602 -12.724 

start liner 1 130.052 -12.727 
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Project: 
S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

EPB File: S1 Liner Design Alignment 

LINER DESIGN ALIGNMENT 

, Iners: agtiii 3 '- - rIngiiiikt . ,,,g1tWfr- , ' ANOtthirigw 

-7 4003.665 64155.698 -10.837 3626.603 
-6 4011.513 64160.297 -10.845 3635.699 
-5 4019.378 64164.907 -10.854 3644.816 
-4 4027.191 64169.670 -10.862 3653.967 
-3 4034.779 64185.976 -10.871 3666.117 
-2 4049.164 64185.976 -10.887 3675.268 
-1 4042.127 64180.237 -10.879 3681.348 

1 4053.648 64189.917 -10.892 3687.319 

2 4060.213 64196.174 -10.901 3696.387 
3 4066.534 64202.749 -10.909 3705.508 

4 4072.536 64209.624 -10.917 3714.634 
5 4078.312 64216.662 -10.926 3723.740 

6 4083.757 64223.987 -10.934 3732.866 
7 4088.752 64231.643 -10.942 3742.008 

8 4093.271 64239.590 -10.950 3751.150 
9 4097.593 64247.593 -10.959 3760.244 
10 4101.673 64255.732 -10.967 3769.350 

11 4105.604 64263.928 -10.975 3778.439 
12 4109.492 64272.127 - -10.983 3787.513 
13 4113.416 64280.308 -10.987 3796.587 
14 4117.413 64288.460 -10.990 3805.666 
15 4121.406 64296.602 -10.993 3814.735 
16 4125.346 64304.780 -10.996 3823.812 
17 4129.320 64312.937 -10.999 3832.886 
18 4133.258 64321.112 -11.002 3841.960 
19 4137.232 64329.269 -11.005 3851.033 

20 4141.190 64337.431 -11.009 3860.104 
21 4145.148 64345.591 -11.012 3869.173 
22 4149.158 64353.732 -11.018 3878.249 

23 4153.132 64361.890 -11.024 3887.323 
24 4157.070 64370.065 -11.030 3896.397 
25 4160.973 64378.256 -11.036 3905.471 
26 4165.025 64386.393 -11.042 3914.560 
27 4169.034 64394.533 -11.045 3923.634 
28 4173.008 64402.690 -11.048 3932.708 
29 4176.946 64410.865 -11.051 3941.782 
30 4180.958 64419.010 -11.054 3950.861 

31 4184.898 64427.189 -11.058 3959.940 
32 4188.872 64435.347 -11.061 3969.014 
33 4192.777 64443.543 -11.064 3978.093 
34 4196.791 64451.692 -11.072 3987.177 
35 4200.732 64459.872 -11.080 3996.256 

36 4204.743 64468.017 -11.089 4005.336 
37 4208.864 64476.113 -11.097 _ 4014.420 
38 4213.184 64484.204 -11.105 4023.592 
39 4217.660 64492.124 -11.108 4032.690 
40 4222.489 64499.861 -11.111 4041.811 

41 4227.472 64507.470 -11.115 4050.905 
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Project: 
S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

EPB 
LINER DESIGN ALIGNMENT 

File : S1 Liner Design Alignment 

1-- -ntractw 
tiattiTO 

42 4232.691 64514.931 -11.118 4060.011 
43 4238.136 64522.229 -11.122 4069.116 
44 4243.856 64529.324 -11.126 4078.230 
45 4249.730 64536.270 -11.130 4087.326 
46 4255.853 64543.017 -11.134 4096.437 
47 4262.174 64549.569 -11.218 4105.542 
48 4268.725 64555.901 -11.208 4114.653 
49 4275.370 64562.103 -11.217 4123.742 
50 4282.273 64568.057 -11.207 4132.858 
51 4289.300 64573.835 -11.198 4141.955 
52 4296.534 64579.371 -11.188 4151.066 
53 4303.947 64584.664 -11.191 4160.174 
54 4311.542 64589.696 -11.194 4169.284 
55 4319.221 64594.565 -11.199 4178.377 
56 4327.101 64599.147 -11.204 4187.492 
57 4335.089 64603.507 -11.208 4196.593 
58 4343.188 64607.657 -11.211 4205.693 
59 4351.442 64611.517 -11.214 4214.805 
60 4359.775 64615.169 -11.217 4223.903 - 
61 4368.237 64618.540 -11.220 4233.012 
62 4376.814 64621.614 -11.223 4242.123 
63 4385.475 64624.422 -11.245 4251.228 
64 4394.202 64627.002 -11.248 4260.328 
65 4403.008 64629.315 -11.251 4269.433 
66 4411.845 64631.456 - -11.254 4278.525 
67 4420.807 64633.176 -11.257 4287.651 
68 4429.738 64634.810 -11.260 4296.730 
69 4438.658 64636.458 -11.278 4305.801 
70 4447.573 64638.145 -11.296 4314.875 
71 4456.499 64639.786 -11.300 4323.950 
72 4465.417 64641.450 -11.309 4333.022 
73 4474.334 64643.107 -11.318 4342.091 
74 4483.257 64644.741 -11.321 4351.163 
75 -4492.182 ' 64646.359 -11.324 4360.234 
76 4501.105 64647.977 -11.327 4369.302 
77 4510.028 64649.611 -11.330 4378.373 
78 4518.946 64651.284 -11.333 4387.447 
79 4527.884 64652.881 --11.336 4396.526 
80 4536.795 64654.739 -11.339 4405.629 
81 4545.660 64656.749 -11.342 4414.719 
82 4554.453 64659.192 -11.345 4423.845 
83 4563.163 64661.801 -11.348 4432.938 
84 4571.850 64664.404 -11.351 4442.006 
85 4580.525 64667.082 -11.354 4451.085 
86 4589.207 64669.721 -11.365 4460.159 
87 4597.923 64672.271 -11.378 4469.240 
88 4606.601 64674.975 -11.391 4478.330 
89 4615.259 64677.673 -11.403 4487.399 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

EPB File : S1 Liner Design Alignment 

LINER DESIGN ALIGNMENT 

- '1-3 Z - - ' II 

-.1t. 
..^. frier 

- A C 

'''''; 

attiti -4 iiiiiiirig.k 

4---- ' 4.', k."'W' 

0 fl feiC 
aina- e-- 

a.._ y 

-.. 
'*; s' 2k'i-4 

egi,-S'rin tip_01 

- ' - 
:,,, 

90 4623.957 64680.283 -11.416 4496.480 
91 4632.640 64682.906 -11.426 4505.550 
92 - 4641.313 64685.575 -11.436 4514.625 
93 4647.132 64687.339 -11.446 4520.706 

Spool @ Albion Shaft 4656.231 64690.095 -11.481 4530.213 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

PERRY PARK 
TO 

BREAKFAST CREEK ROAD 
LINER DESIGN ALIGNMENT 

File : Si Liner Design Alignment 

Alignment Co-ordinates 

E N RL CHN 

4000.923 64154.091 -11.357 0 

4108.035 64053.368 -11.308 147.038 

Set Out Co-ordinates 

'ittLiiner,# E4aing, - o,rt'' hing-4\-1-' 4,S PR I N G L I N EA lirv' - ',711*'t4,6-1:5X-17, - 

1 4002.508 - 64152.600 -11.356 2.176 
2 4004.158 64151.048 -11.356 4.441 

3 4005.907 64149.404 -11.355 6.841 

4 4007.655 64147.760 -11.354 9.241 

5 4009.403 64146.116 -11.353 11.641 

6 4011.112 64144.510 -11.352 13.986 

7 4012.865 64142.862 -11.352 16.392 

8 4014.617 64141.214 -11.351 18.798 

9 4016.370 64139.565 -11.350 21.204 
10 4018.123 64137.917 -11.349 23.610 
11 4019.876 64136.269 -11.348 26.016 
12 4021.629 64134.621 -11.348 28.422 

13 4023.381 64132.973 -11.347 30.828 
14 4025.134 64131.324 -11.346 33.234 
15 4026.887 64129.676 -11.345 35.640 
16 4028.640 64128.028 -11.344 38.046 

' 17 4030.393 64126.380 -11.344 40.452 
18 4032.146 64124.732 -11.343 42.858 
19 4033.898 64123.084 -11.342 45.264 
20 4035.651 64121.435 -11.341 47.670 
21 4037.404 64119.787 -11.340 50.076 
22 4039.157 64118.139 -11.340 52.482 
23 4040.910 64116.491 -11.339 54.888 

24 4042.662 64114.843 -11.338 57.294 
25 4044.415 64113.194 -11.337 59.700 

26 4046.168 64111.546 -11.336 62.106 
27 4047.921 64109.898 -11.336 64.512 
28 - 4049.674 64108.250 -11.335 66.918 
29 4051.426 64106.602 -11.334 69.324 
30 4053.179 64104.954 -11.333 71.730 

31 4054.932 64103.305 -11.332 74.136 
32 4056.685 64101.657 -11.331 76.542 

33 4058.438 64100.009 -11.331 78.948 
34 4060.190 64098.361 -11.330 81.354 
35 4061.943 64096.713 -11.329 83.760 
36 4063.696 64095.065 -11.328 86.166 
37 4065.449 64093.416 -11.327 88.572 
38 4067.202 64091.768 -11.327 90.978 
39 4068.954 64090.120 -11.326 93.384 
40 4070.707 64088.472 -11.325 95.790 
41 4072.460 64086.824 -11.324 98.196 
42 4074.213 64085.175 -11.323 100.602 
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Project: 
81 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street BREAKFAST CREEK ROAD 
LINER DESIGN ALIGNMENT 

PERRY PARK 
TO 

File : S1 Liner Design Alignment 

- -s.,igt,T,V-:-F2c1 '.-=. ' '6.- '' 5A:50Alraaig,:5. : ,--3'`,:-,AI ' . . 
43 4075.966 64083.527 -11.323 103.008 
44 4077.719 64081.879 -11.322 105.414 
45 4079.471 64080.231 -11.321 107.820 
46 - 4081.224 64078.583 -11.320 110.226 
47 4082.977 64076.935 -11.319 112.632 
48 4084.730 64075.286 -11.319 115.038 
49 4086.483 64073.638 -11.318 117.444 
50 4088.235 64071.990 -11.317 119.850 
51 4089.988 64070.342 -11.316 122.256 
52 4091.741 64068.694 -11.315 124.662 
53 4093.494 64067.045 -11.315 127.068 
54 4095.247 64065.397 -11.314 129.474 
55 4096.999 64063.749 -11.313 131.880 
56 4098.752 64062.101 -11.312 134.286 
57 4100.505 64060.453 -11.311 136.692 
58 4102.258 64058.805 -11.311 139.098 
59 4104.011 64057.156 -11.310 141.504 
60 4105.763 64055.508 -11.309 143.910 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

ALBION PARK TO KINGSFORD SMITH 
LINER DESIGN ALIGNMENT 

File : S1 Liner Design Alignment 

1 1 . . i fIel %..1- EAST" NG.t.,,` 
_,. a 

t.:-.N uR 1 iiitsiw. 
.. .-..-.,i, i'.:2,- - 
Psi:1111N G LI N E 

. --4.' :,.*. 
-T=;" --,A H GAfrprn'!Al biori:Stia 

54 4660.801 64688.201 -11.979 2.408 
53 4663.167 64687.766 -11.980 4.813 
52 4665.534 64687.331 -11.981 7.220 
51 4667.900 64686.896 -11.982 9.626 
50 4670.266 64686.461 -11.983 12.031 
49 4672.633 64686.026 -11.984 14.438 
48 4674.999 64685.591 -11.985 16.844 
47 4677.366 64685.156 -11.986 19.250 
46 4679.732 64684.721 -11.987 21.656 
45 4682.098 64684.286 -11.988 24.062 
44 4684.443 64683.926 -11.989 26.432 
43 4686.837 64683.679 -11.990 28.838 
42 4689.230 64683.432 -11.991 31.244 
41 4691.623 64683.185 -11.992 33.650 
40 4694.017 64682.939 -11.993 36.056 
39 4696.410 64682.692 -11.994 38.462 
38 4698.803 64682.445 -11.995 40.868 
37 4701.197 64682.198 -11.996 43.275 
36 4703.590 64681.951 -11.997 45.680 
35 4705.983 64681.705 -11.998 48.086 
34 4708.376 64681.458 -11.999 50.492 
33 4710.770 64681.211 .. -12.001 52.898 
32 4713.163 64680.964 -12.002 55.304 
31 4715.556 64680.717 -12.003 57.710 
30 4717.950 64680.471 -12.004 60.116 
29 4720.343 64680.224 -12.005 62.522 
28 4722.736 64679.977 -12.006 64.928 
27 4725.130 64679.730 -12.007 67.334 
26 4727.523 64679.483 -12.008 69.740 
25 4729.916 64679.237 -12.009 72.146 
24 4732.310 64678.990 -12.010 74.552 
23 4734.703 64678.743 -12.011 76.958 
22 4737.096 64678.496 -12.012 79.364 
21 4739.489 64678.249 -12.013 81.770 
20 4741.883 64678.003 -12.014 84.176 
19 4744.276 64677.756 -12.015 86.582 
18 4746.669 64677.509 -12.016 88.988 
17 . 4749.063 64677.262 -12.017 91.394 
16 4751.456 64677.015 -12.018 93.800 
15 4753.849 64676.769 -12.019 96.206 
14 4756.243 64676.522 -12.020 98.612 
13 4758.636 64676.275 -12.021 101.018 
12 4761.029 64676.028 -12.022 103.424 
11 4763.397 64675.789 -12.023 105.804 
10 4765.733 64675.462 -12.024 108.163 
9 4768.042 64674.979 -12.025 ' 110.523 
8 4770.313 64674.341 -12.026 112.882 
7 4772.536 64673.551 -12.027 115.242 
6 4774.701 64672.614 -12.028 " 117.602 
5 4776.797 64671.533 -12.029 119.961 
4 4778.816 64670.313 -12.030 122.320 
3 4780.749 64668.960 -12.031 124.681 
2 4782.586 64667.481 -12.032 127.040 
1 4784.168 64666.029 -12.033 129.187 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Best Street 

File : Spark Testing Summary 

DATE _ .g.gq PA --,_ LOCATION . 

13-Sep-01 BEST ST LID PASS 

14-Sep-01 BEST ST TOP EDGE PASS 

14-Sep-01 BEST ST LINER 1/2 PASS 

14-Sep-01 BEST ST LINER 2/3 PASS 

14-Sep-01 BEST ST LINER 3/4 PASS 

14-Sep-01 BEST ST LINER 4/5 PASS 

14-Sep-01 BEST ST LINER 5/6 PASS 

17-Sep-01 BEST ST LINER 6/7 PASS 

17-Sep-01 BEST ST LINER 7/8 PASS 

17-Sep-01 BEST ST LINER 8/9 PASS 

17-Sep-01 BEST ST LINER 9/10 PASS 

17-Sep-01 BEST ST LINER 10/11 PASS 

17-Sep-01 BEST ST LINER 11/12 PASS 

17-Sep-01 BEST ST LINER 12/13 PASS 

17-Sep-01 BEST ST LINER 13 PASS 

NUMBERING COMMENCES FROM TOP OF THE SHAFT 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Barry Parade 

File : Spark Testing Summary 

-000AT 
13-Sep-01 BARRY PDE LID PASS 
08-Sep-01 BARRY, PDE TOP EDGE PASS 
08-Sep-01 BARRY PDE LINER 1/2 PASS 
08-Sep-01 BARRY PDE LINER 2/3 PASS 
08-Sep-01 BARRY PDE LINER 3/4 PASS 
08-Sep-01 BARRY PDE LINER 4/5 PASS 
08-Sep-01 BARRY PDE LINER 5/6 PASS 
11-Sep-01 BARRY PDE LINER 6/7 PASS 
11-Sep-01 BARRY PDE LINER 7/8 PASS 
11-Sep-01 BARRY PDE LINER 8/9 PASS 
11-Sep-01 BARRY PDE LINER 9/10 PASS 
11-Sep-01 BARRY PDE LINER 10/11 PASS 

11-Sep-01 BARRY PDE LINER 11 TRANSITION 
TO BE TESTED 
FROM TUNNEL 

NUMBERING COMMENCES FROM THE TOP OF THE SHAFT 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Turbot Street 

File : Spark Testing Summary 

BATE 
...,- , :1 , 

, 

13-Sep-01 TURBOT ST LID PASS 

04-Sep-01 TURBOT ST TOP EDGE PASS 

04-Sep-01 TURBOT ST LINER 1/2 PASS 

04-Sep-01 TURBOT ST LINER 2/3 PASS 

04-Sep-01 TURBOT ST LINER 3/4 PASS 

04-Sep-01 TURBOT ST LINER 4/5 PASS 

06-Sep-01 TURBOT ST LINER 5/6 PASS 

06-Sep-01 TURBOT ST LINER 6/7 PASS 

06-Sep-01 TURBOT ST LINER 7/8 PASS 

06-Sep-01 TURBOT ST LINER 8/9 PASS 

07-Sep-01 TURBOT ST LINER 9/10 PASS 

07-Sep-01 TURBOT ST LINER 10/11 PASS 

07-Sep-01 TURBOT ST LINER 11/12 PASS 

07-Sep-01 TURBOT ST LINER 12/13 PASS 

07-Sep-01 TURBOT ST LINER 13/14 PASS 

07-Sep-01 TURBOT ST LINER 14/15 PASS 

07-Sep-01 TURBOT ST LINER 15/16 PASS 

07-Sep-01 TURBOT ST LINER 16 PASS 

NUMBERING COMMENCES FROM THE TOP OF THE SHAFT 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 148 of 525



Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 
North Quay - Main Shaft 

File : Spark testing Summary 

DATE 
_ 

tDESCRIPTION -. /FAIL 
03-Sep-01 NQ MAIN SHAFT LID PASS 
28-Aug-01 NQ MAIN SHAFT TOP LIP PASS 
28-Aug-01 NQ MAIN SHAFT LINER 1/2 PASS 
28-Aug-01 NQ MAIN SHAFT LINER 2/3 PASS 
28-Aug-01 NQ MAIN SHAFT LINER 3/4 PASS 
27-Aug-01 NQ MAIN SHAFT LINER 4/5 PASS 
27-Aug-01 NQ MAIN SHAFT LINER 5/6 PASS 
27-Aug-01 NQ MAIN SHAFT LINER 6/7 PASS 
27-Aug-01 NQ MAIN SHAFT LINER 7/8 PASS 
27-Aug-01 NQ MAIN SHAFT LINER 8/9 PASS 
27-Aug-01 NQ MAIN SHAFT LINER 9/10 PASS 
27-Aug-01 NQ MAIN SHAFT LINER 10 AND PIPE ENTRANCES. PASS 

NUMBERING COMMENCES FROM BASE OF SHAFT 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark. Testing of 
Corrosion Resistant Liner 
North Quay - Small Shaft 

File : Spark Testing Summary 

DATE = LOCATION :comp FAIL 

31-Aug-01 NQ SMALL SHAFT TOP LIP PASS 

31-Aug-01 NQ SMALL SHAFT LINER 1/2 PASS 

31-Aug-01 NQ SMALL SHAFT LINER 2/3 PASS 

31-Aug-01 NQ SMALL SHAFT LINER 3/4 PASS 

31-Aug-01 NQ SMALL SHAFT LINER 4/5 PASS 

31-Aug-01 NQ SMALL SHAFT LINER 5/6 PASS 

31-Aug-01 NQ SMALL SHAFT LINER 6/7 PASS 

31-Aug-01 NQ SMALL SHAFT LINER 7/8 PASS 

31-Aug-01 NQ SMALL SHAFT LINER 8/9 PASS 

31-Aug-01 NQ SMALL SHAFT LINER 9 AND BENCHES PASS 

NUMBERING COMMENCES FROM THE TOP OF THE SHAFT 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Kingsford Smith Drive 

File : Spark Testing Summary 

f i ' , SC 43710 - 
29-Apr-01 KSD BENCHES PASS 

09-Jun-01 KSD VALVE POCKET PASS 

14-May-01 KSD WALLS PASS 

18-May-01 KSD FROM TOP (SHAFT 7) PASS 

18-May-01 KSD FROM TOP (SHAFT 6) PASS 

18-May-01 KSD FROM TOP (SHAFT 5) PASS 

18-May-01 KSD FROM TOP (SHAFT 4) - PASS 

18-May-01 KSD FROM TOP (SHAFT 3) PASS 

18-May-01 KSD FROM TOP (SHAFT 2) PASS 

18-May-01 KSD FROM TOP (SHAFT 1) PASS 

12-Jun-01 KSD LID PASS 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Albion Park 

File : Spark Testing Summary 

- ._, _ - - , = DESCRIPTION -: _ _ 

,.- 

26-Jun-01 ALBION LID PASS 

26-Jun-01 ALBION FLOOR PASS 

15-Jun-01 ALBION FACES OF BENCHES PASS 

11-Jun-01 ALBION TOP LIFT (# 1) - PASS 

11-Jun-01 ALBION TOP LIFT (# 2) PASS 

11-Jun-01 ALBION TOP LIFT (# 3) PASS 

11-Jun-01 ALBION TOP LIFT (# 4) PASS 

11-Jun-01 ALBION TOP LIFT (# 5) PASS 

20-May-01 ALBION 3/4 FROM TOP PASS 

11-Jun-01 ALBION 4/5 FROM TOP PASS 

11-Jun-01 ALBION 5/6 FROM TOP PASS 

12-Jun-01 ALBION BOTTOM LIFT PASS 

12-Jun-01 ALBION. BENCH TOPS PASS 

03-May-01 ALBION SUMP PASS 

11-May-01 ALBION WALLS PASS 

12-May-01 ALBION WALLS PASS 

14-May-01 ALBION WALLS PASS 

15-May-01 ALBION WALLS PASS 

30-Apr-01 ALBION BENCHES PASS 

NUMBERING COMMENCES FROM THE TOP OF THE SHAFT 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 152 of 525



Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Perry Park 

File : Spark Testing Summary 

, 
. 

_, 
,,,-, - -0. 

- ., -, ., . , 
.._ 

31-May-01 PERRY PARK WALLS PASS 
02-Jun-01 PERRY PARK SHAFT BASE PASS 
29-May-01 PERRY PARK SUMP PASS 
13-Jun-01 PERRY PARK LID PASS 
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Project : 

St Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Breakfast Creek 

File : Spark Testing Summary 

22-May-01 B'FAST CREEK LINER #2 PASS 

22-May-01 B'FAST CREEK LINER # 3 PASS 

22-May-01 B'FAST CREEK LINER #4 PASS 

22-May-01 B'FAST CREEK LINER # 5 PASS 

22-May-01 B'FAST CREEK LINER # 5 PASS 

22-May-01 B'FAST CREEK LINER #6 PASS 

22-May-01 B'FAST CREEK LINER #7 PASS 

22-May-01 B'FAST CREEK LINER # 8 PASS 

22-May-01 B'FAST CREEK LINER # 9 PASS 

22-May-01 B'FAST CREEK LINER # 10 PASS 

22-May-01 B'FAST CREEK LINER # 11 PASS 

22-May-01 B'FAST CREEK LINER # 12 PASS 

22-May-01 B'FAST CREEK LINER # 13 TOP PASS 

22-May-01 B'FAST CREEK LINER # 14 TOP PASS 

22-May-01 B'FAST CREEK LINER # 15 TOP PASS 

22-May-01 B'FAST CREEK LINER # 16 TOP PASS 

22-May-01 B'FAST CREEK LINER # 17 TOP PASS 

22-May-01 B'FAST CREEK LINER # 18 TOP PASS 

22-May-01 B'FAST CREEK LINER # 19 TOP PASS 

22-May-01 B'FAST CREEK LINER # 20 TOP PASS 

22-May-01 B'FAST CREEK LINER # 21 TOP PASS 

22-May-01 B'FAST CREEK LINER # 22 TOP PASS 

22-May-01 B'FAST CREEK LINER # 23 TOP PASS 

22-May-01 B'FAST CREEK LINER # 24 TOP PASS 

22-May-01 B'FAST CREEK LINER # 25 TOP PASS 

22-May-01 B'FAST CREEK LINER # 26 TOP PASS 

22-May-01 B'FAST CREEK LINER # 27 TOP PASS 

22-May-01 B'FAST CREEK LINER # 28 TOP PASS 

21-May-01 B'FAST CREEK LINER # 30 TOP PASS 

21-May-01 B'FAST CREEK LINER # 31 TOP PASS 

21-May-01 B'FAST CREEK LINER # 32 TOP PASS 

21-May-01 B'FAST CREEK LINER # 32 PASS 

21-May-01 B'FAST CREEK LINER # 34 TOP PASS 

21-May-01 B'FAST CREEK LINER # 35 TOP PASS 

21-May-01 B'FAST CREEK LINER # 36 TOP PASS 

21-May-01 B'FAST CREEK LINER # 37 TOP PASS 

21-May-01 B'FAST CREEK LINER # 38 TOP PASS 

21-May-01 B'FAST CREEK LINER # 39 TOP PASS 

21-May-01 B'FAST CREEK LINER # 40 TOP PASS 

22-May-01 B'FAST CREEK LINER # 40 PASS 

21-May-01 B'FAST CREEK LINER # 42 TOP PASS 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Breakfast Creek 

File : Spark Testing Summary 

21-May-01 B'FAST CREEK . LINER # 43 TOP PASS 
21-May-01 B'FAST CREEK LINER # 44 TOP PASS 
21-May-01 B'FAST CREEK LINER # 45 TOP PASS 
21-May-01 B'FAST CREEK LINER # 46 TOP PASS 
21-May-01 B'FAST CREEK LINER # 47 TOP PASS 
21-May-01 B'FAST CREEK LINER # 48 TOP PASS 
22-May-01 B'FAST CREEK LINER # 48 PASS 
21-May-01 B'FAST CREEK LINER # 50 TOP PASS 
21-May-01 B'FAST CREEK LINER # 51 TOP PASS 
21-May-01 B'FAST CREEK LINER # 52 TOP PASS 
21-May-01 B'FAST CREEK LINER # 53 TOP PASS 
21-May-01 B'FAST CREEK LINER # 54 TOP PASS 
21-May-01 B'FAST CREEK LINER # 55 TOP PASS 
21/005/01 B'FAST CREEK LINER # 56 TOP PASS 
21-May-01 B'FAST CREEK LINER # 57 TOP PASS 
21-May-01 B'FAST CREEK . LINER # 58 TOP PASS 
21-May-01 B'FAST CREEK LINER # 59 TOP PASS 
21-May-01 B'FAST CREEK LINER # 60 TOP PASS 

* NOTE NUMBERING CONVENTION DIFFERENT BETWEEN INVERT AND OBVERT TESTING 

OBVERT NUMBERING FROM 2 - 60 

INVERT NUMBERING FROM 1 - 59 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Breakfast Creek Invert 

File : Spark Testing Summary 

, - ., ,., .. DESCRIPTION , I , s,. 

22-Jun-01 B'FAST CREEK LINER # 1 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 2 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 3 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 4 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 5 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 6 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 7 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 8 - INVERT PASS 

16-Jun-01 - B'FAST CREEK LINER # 9 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 10 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 11 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 12 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 13 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 14 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 15 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 16 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 17 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 18 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 19 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 20 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 21 - INVERT - PASS 

16-Jun-01 B'FAST CREEK LINER # 22 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 23 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 24 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 25 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 26 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 27 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 28 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 29 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 30 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 31 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 32 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 33 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 34 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 35 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 36 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 37 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 38 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 39 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 40 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 41 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 42 - INVERT PASS 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Breakfast Creek Invert 

File : Spark Testing Summary 

16-Jun-01 B'FAST CREEK LINER # 43 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 44 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 45 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 46 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 47 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 48 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 49 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 50 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 51 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 52 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 53 - INVERT PASS 

16- Jun -01. B'FAST CREEK LINER # 54 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 55 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 56 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 57 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 58 - INVERT PASS 

16-Jun-01 B'FAST CREEK LINER # 59 - INVERT PASS 

* NOTE NUMBERING CONVENTION DIFFERENT BETWEEN INVERT AND OBVERT TESTING 

OBVERT NUMBERING FROM 2 - 60 

INVERT NUMBERING FROM 1 - 59 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Albion - KSD 

File : Spark Testing Summary 

18-May-01 ALBION-KSD LINER # 1 PASS 

18-May-01 ALBION - KSD LINER #2 PASS 

18-May-01 ALBION - KSD LINER #3 PASS 

18-May-01 ALBION - KSD LINER #4 PASS 

18-May-01 ALBION - KSD LINER #5 PASS 

18-May-01 ALBION - KSD LINER #6 PASS 

18-May-01 ALBION - KSD LINER #7 PASS 

18-May-01 ALBION - KSD LINER #8 PASS 

18-May-01 ALBION - KSD LINER #9 PASS 

18-May-01 ALBION - KSD LINER # 10 PASS 

18-May-01 ALBION - KSD LINER #11 PASS 

18-May-01 ALBION - KSD LINER # 12 PASS 

18-May-01 ALBION - KSD LINER # 13 PASS 

18-May-01 ALBION - KSD LINER # 14 PASS 

20-May-01 ALBION - KSD LINER # 15 PASS 

29-May-01 ALBION - KSD LINER # 16 PASS 

19-May-01 ALBION - KSD LINER # 17 PASS 

18-May-01 ALBION - KSD LINER # 18 PASS 

18-May-01 ALBION - KSD LINER # 19 PASS 

18-May-01 ALBION - KSD LINER # 20 PASS . 

06-Jun-01 ALBION - KSD - LINER # 21 - PASS 

18-May-01 ALBION - KSD LINER # 22 PASS 

18-May-01 ALBION - KSD LINER # 23 PASS 

19-May-01 ALBION - KSD LINER # 24 PASS 

18-May-01 ALBION - KSD LINER # 25 PASS 

18-May-01 ALBION - KSD LINER # 26 PASS 

20-May-01 ALBION - KSD LINER # 27 PASS 

18-May-01 ALBION - KSD LINER # 28 PASS 

05-Jun-01 ALBION - KSD LINER # 29 PASS 

18-May-01 ALBION - KSD LINER # 30 PASS 

18-May-01 ALBION - KSD. LINER # 31 PASS 

18-May-01 ALBION - KSD LINER # 32 PASS 

18-May-01 ALBION-KSD LINER # 33 PASS 

18-May-01 ALBION - KSD LINER # 34 PASS 

18-May-01 ALBION-KSD LINER # 35 PASS 

18-May-01 ALBION - KSD LINER # 36 PASS 

19-May-01 ALBION - KSD LINER # 37 ' PASS 

19-May-01 ALBION - KSD LINER # 38 PASS 

19-May-01 ALBION - KSD LINER # 39 PASS 

18-May-01 ALBION-KSD LINER # 40 PASS 

18-May-01 ALBION - KSD LINER # 41 PASS 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Albion - KSD 

File : Spark Testing Summary 

18-May-01 ALBION - KSD LINER # 42 PASS 

19-May-01 ALBION - KSD LINER # 43 PASS 

05-Jun-01 ALBION - KSD 44 PIPE PATCHES PASS 

19-May-01 ALBION - KSD LINER # 44 PASS 

19-May-01 ALBION - KSD LINER # 45 PASS 

20-May-01 ALBION - KSD LINER # 46 PASS 

05-Jun-01 ALBION - KSD 46 LINER PATCHES PASS 

19-May-01 ALBION - KSD LINER # 47 PASS 

05-Jun-01 ALBION - KSD LINER # 48 PASS 

20-May-01 ALBION - KSD LINER # 49 PASS 

09-Jun-01 ALBION - KSD 50 PIPE PATCHES PASS 

19-May-01 ALBION - KSD LINER # 50 PASS 

19-May-01 ALBION - KSD LINER # 51 PASS 

19-May-01 ALBION - KSD LINER # 52 PASS 
19-May-01 ALBION - KSD LINER # 53 PASS 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

EPB Tunnel Invert 
including T 

Fite : Spark Testing Summary 

ft, ' DA1., 51 - z-1 -- PASS I. immp,` Pt 1 __--,,- 

21-May-01 SGT. LINER #20 PATCH PASS 
30-May-01 SGT LINER # -5 PASS 
13-Jun-01 SGT LINER # 21 PASS 
13-Jun-01 SGT LINER # 24 PASS 
13-Jun-01 SGT LINER # 25 PASS 
13-Jun-01 SGT LINER # 26 PASS 
13-Jun-01 SGT LINER # 83 PASS 
13-Jun-01 SGT LINER # 84 PASS 
13-Jun-01 SGT LINER # 85 PASS 
13-Jun-01 SGT LINER # 86 PASS 
13-Jun-01 SGT LINER # 87 PASS 
14-Jun-01 , SGT LINER # 1 PASS 
14-Jun-01 SGT LINER # -1 PASS 
14-Jun-01 SGT LINER # 10 PASS 
14-Jun-01 SGT LINER # 11 PASS 
14-Jun-01 SGT LINER # 12 PASS 
14-Jun-01 SGT LINER # 13 PASS 
14-Jun-01 SGT LINER # 14 PASS 
14-Jun-01 SGT LINER # 16 PASS 
14-Jun-01 SGT LINER # 17 PASS 
14-Jun-01 SGT LINER # 18 PASS 
14-Jun-01 SGT LINER # 19 PASS 
14-Jun-01 SGT LINER # 2 PASS 
14-Jun-01 SGT LINER # -2 PASS 
14-Jun-01 SGT LINER # 20 PASS 
14-Jun-01 SGT LINER # 22 PASS 
14-Jun-01 SGT LINER # 23 PASS 
14-Jun-01 SGT LINER # 3 PASS 
14-Jun-01 SGT LINER # -3 PASS 
14-Jun-01 SGT LINER # 4 PASS 
14-Jun-01 SGT LINER # -4 PASS 
14-Jun-01 SGT LINER # 5 PASS 
14-Jun-01 SGT LINER # 6 PASS 
14-Jun-01 SGT LINER # -6 PASS 
14-Jun-01 SGT LINER # 67 PASS 
14-Jun-01 SGT LINER # 68 PASS 
14-Jun-01 SGT LINER # 69 PASS 
14-Jun-01 SGT LINER # 7 PASS 
14-Jun-01 SGT LINER # -7 PASS 
14-Jun-01 SGT LINER # 70 PASS 
14-Jun-01 SGT LINER # 71 PASS 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

EPB Tunnel Invert 
including T 

Fite : Spark Testing Summary 

14-Jun-01 SGT LINER # 72 PASS 
14-Jun-01 SGT LINER # 73 PASS 
14-Jun-01 SGT LINER # 74 PASS 
14-Jun-01 SGT LINER # 75 PASS 

14-Jun-01 SGT LINER # 76 PASS 
14-Jun-01 SGT LINER # 8 PASS 
14-Jun-01 SGT LINER # -8 PASS 
14-Jun-01 SGT LINER # 9 PASS 
15-Jun-01 SGT LINER # 15 PASS 
15-Jun-01 SGT LINER # 61 PASS 
15-Jun-01 SGT LINER # 62 PASS 
15-Jun-01 SGT LINER # 63 . PASS. 
15-Jun-01 SGT LINER # 88 PASS 
15-Jun-01 SGT LINER # 89 PASS 
15-Jun-01 SGT LINER # 90 PASS 
15-Jun-01 SGT LINER # 91 PASS 
15-Jun-01 SGT LINER # 92 PASS 
15-Jun-01 SGT LINER # 93 PASS 
16-Jun-01 SGT LINER # 64 PASS 
16-Jun-01 SGT LINER # 65 PASS 
16-Jun-01 SGT LINER # 66 PASS 
21-Jun-01 SGT LINER # 27 PASS 
21-Jun-01 SGT LINER # 28 PASS 
21-Jun-01 SGT LINER # 29 PASS 
21-Jun-01 SGT LINER # 30 PASS 
21-Jun-01 SGT LINER # 31 PASS 
21- Jun -01 SGT LINER # 32 PASS 
21-Jun-01 SGT LINER # 33 PASS 
21-Jun-01 SGT LINER # 34 PASS 
21-Jun-01 SGT LINER # 35 PASS 
22-Jun-01 SGT LINER # 36 PASS 
22-Jun-01 SGT LINER # 37 PASS 
22-Jun-01 SGT LINER # 38 PASS 
22-Jun-01 SGT LINER # 39 PASS 
22-Jun-01 SGT LINER # 81 PASS 
22-Jun-01 SGT LINER # 82 PASS 
23-Jun-01 SGT LINER # 40 PASS 
23-Jun-01 SGT. LINER # 41 PASS 
23-Jun-01 SGT LINER # 42 PASS 
23-Jun-01 SGT LINER # 43 PASS 
23-Jun-01 SGT LINER # 44 PASS 
23-Jun-01 SGT LINER # 45 PASS 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

EPB Tunnel Invert 
including T 

Fite : Spark Testing Summary 

23-Jun-01 SGT LINER # 46 PASS 
23-Jun-01 SGT LINER # 47 PASS 
23-Jun-01 SGT LINER # 48 PASS 
23-Jun-01 SGT LINER # 49 PASS 
23-Jun-01 SGT LINER # 50 PASS 
23-Jun-01 SGT LINER # 51 PASS 
23-Jun-01 SGT LINER # 52 PASS 
23-Jun-01 SGT LINER # 53 PASS 
23-Jun-01 SGT LINER # 54 PASS 
23-Jun-01 SGT LINER # 55 PASS 
23-Jun-01 SGT LINER # 56 PASS 
23-Jun-01 SGT LINER # 57 PASS 
23-Jun-01 SGT LINER # 58 PASS 
23-Jun-01 SGT LINER # 59 PASS 
23-Jun-01 SGT LINER # 60 PASS 
25-Jun-01 SGT LINER # 77 PASS 
25-Jun-01 SGT - LINER # 78 PASS 
25-Jun-01 SGT LINER # 79 PASS 
25-Jun-01 SGT LINER # 80 PASS 
26-Jun-01 SGT LINER # 65 PATCH PASS 
26-Jun-01 SGT LINER # 78 PATCH PASS 
27-Jun-01 SGT LINER # 13 PATCH PASS 
28-Jun-01 SGT LINER # 15/16 PATCH PASS 
28-Jun-01 SGT LINER # 17 PATCH PASS 
29-Jun-01 SGT LINER # 18 PATCH PASS 
29-Jun-01 SGT LINER # 19 PATCH PASS 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

EPB Tunnel Obvert 
including T 

File : Spark Testing Summary 

DATE ,-,-. - I 
N , - 4 

17-May-01 SGT LINER # 1 PASS 
17-May-01 SGT . LINER # 10 PASS 
17-May-01 SGT LINER # 11 PASS 
17-May-01 SGT LINER # 12 PASS 
17-May-01 SGT LINER # 13 PASS 
17-May-01 SGT LINER # 2 PASS 
17-May-01 SGT LINER # 3 - PASS 
17-May-01 SGT LINER # 4 PASS 
17-May-01 SGT LINER # 5 PASS 
17-May-01 SGT LINER # 6 PASS 
17-May-01 SGT LINER # 7 PASS 
17-May-01- SGT LINER # 8 PASS 
17-May-01 SGT LINER # 9 PASS 
18-May-01 SGT LINER # 18 PASS 
21-May-01 SGT LINER # 14 PASS 
21-May-01 SGT LINER # 15 PASS 
21-May-01 SGT LINER # 16 TOP PASS 
21-May-01 SGT LINER # 17 TOP PASS 
21-May-01 SGT LINER # 19 PASS 
21-May-01 SGT LINER # 21 PASS 
21-May-01 - SGT LINER # 22 PASS 
21-May-01 SGT LINER # 23 PASS 
21-May-01 SGT LINER # 24 PASS 
21-May-01 SGT LINER # 25 PASS 
21-May-01 SGT LINER # 26 PASS 
21-May-01 SGT LINER # 27 PASS 
21-May-01 SGT LINER # 28 PASS 
21-May-01 SGT LINER # 29 PASS 
21-May-01 SGT LINER # 30 PASS 
21-May-01 SGT LINER # 31 PASS 
21-May-01 SGT LINER # 32 PASS 
21-May-01 SGT LINER # 33 PASS 
21-May-01 SGT LINER # 34 PASS 
21-May-01 SGT LINER # 35 PASS 
21-May-01 SGT LINER # 36 PASS 
21-May-01 SGT LINER # 37 PASS 
21-May-01 SGT LINER # 38 PASS 
21-May-01 SGT LINER # 39 PASS 
21-May-01 SGT LINER # 40 PASS 
21-May-01 SGT LINER # 41 PASS 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

EPB Tunnel Obvert 
including T 

File : Spark Testing Summary 

21-May-01 SGT LINER # 42 PASS 
21-May-01 SGT LINER # 43 PASS 
21-May-01 SGT LINER # 44 PASS 
21-May-01 SGT LINER # 45 . PASS 
21-May-01 SGT LINER # 46 PASS 
21-May-01 SGT LINER # 47 PASS 
21-May-01 SGT LINER # 48 PASS 
21-May-01 SGT LINER # 49 PASS 
24-May-01 SGT LINER # 86 TOP PASS 
24-May-01 SGT LINER # 87 TOP PASS 
24-May-01 SGT LINER # 88 TOP PASS 
24-May-01 SGT LINER # 89 TOP PASS 
24-May-01 SGT LINER # 90 TOP PASS 
24-May-01 SGT LINER # 91 TOP PASS 
24-May-01 SGT LINER # 92 TOP PASS 
24-May-01 SGT LINER # 93 TOP PASS 
25-May-01 SGT LINER # 84 PASS 
25-May-01 SGT LINER # 85 TOP PASS 
28-May-01 SGT LINER # 82 PASS 
28-May-01 SGT LINER # 83 PASS 
30-May-01 SGT LINER # -1 PASS 
30-May-01 SGT LINER # -2 PASS 
30-May-01 SGT LINER # -3 PASS 
30-May-01 SGT LINER # -4 PASS 
30-May-01 SGT LINER # -5 PASS 
30-May-01 SGT LINER # -6 PASS 
30-May-01 SGT LINER # -7 PASS 
30-May-01 SGT LINER # -8 PASS 
04-Jun-01 SGT LINER # 50 TOP PASS 
04-Jun-01 SGT LINER # 51 TOP PASS 
04-Jun-01 SGT LINER # 52 TOP PASS 
04-Jun-01 SGT LINER # 53 TOP PASS 
04-Jun-01 SGT LINER # 54 TOP PASS 
04-Jun-01 SGT LINER # 55 TOP PASS 
04-Jun-01 SGT LINER # 56 TOP PASS 
04-Jun-01 SGT LINER # 57 TOP PASS 
04-Jun-01 SGT LINER # 58 TOP PASS 
04-Jun-01 SGT LINER # 59 TOP PASS 
04-Jun-01 SGT LINER # 60 TOP PASS 
04-Jun-01 SGT LINER # 61 TOP PASS 
04-Jun-01 SGT LINER # 62 TOP PASS 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

EPB Tunnel Obvert 
including T 

File : Spark Testing Summary 

04-Jun-01 SGT LINER # 63 TOP PASS 
04-Jun-01 SGT LINER # 64 TOP PASS 
04-Jun-01 SGT LINER # 65 TOP PASS 
04-Jun-01 SGT LINER # 66 TOP PASS 
04-Jun-01 SGT LINER # 67 TOP PASS 
04-Jun-01 SGT LINER # 68 TOP PASS 
04-Jun-01 SGT LINER # 69 TOP PASS 
04-Jun-01 SGT LINER # 70 TOP PASS 
04-Jun-01 SGT LINER # 71 TOP PASS 
04-Jun-01 SGT LINER # 72 TOP PASS 
04-Jun-01 SGT LINER # 73 TOP PASS 
04-Jun-01 SGT LINER # 74 TOP PASS 
04-Jun-01 SGT LINER # 75 TOP PASS 
04-Jun-01 SGT LINER # 76 TOP PASS 
04-Jun-01 SGT LINER # 77 TOP PASS 
05-Jun-01 SGT LINER # 78 TOP PASS 
05-Jun-01 SGT LINER # 79 TOP PASS 
05-Jun-01 SGT LINER # 80 TOP PASS 
05-Jun-01 SGT LINER # 81 TOP PASS 
06-Jun-01 SGT LINER # 86-85 TOP PASS 
08-Jun-01 SGT LINER # 16 PASS 
09-Jun-01 SGT LINER # -2 PATCH PASS 
09-Jun-01 SGT LINER # 60 PATCH PASS 
14-Jun-01 SGT LINER # 20 PASS 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Hard Rock Tunnel 

File : Spark Testing Summary 
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t?----- ''',.--, 3 l'''' 
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HR- T LINER # 1 22-Jul-01 18-Jul-01 18-Jul-01 
HRT LINER # 2 22-Jul-01 18-Jul-01 18-Jul-01 
HRT LINER # 3 22-Jul-01 18-Jul-01 18-Jul-01 
HRT LINER # 4 18-Jul-01 18-Jul-01 21-Jul-01 
HRT LINER # 5 18-Jul-01 18-Jul-01 21-Jul-01 
HRT LINER # 6 18-Jul-01 18-Jul-01 21-Jul-01 
HRT LINER # 7 18-Jul-01 18-Jul-01 21-Jul-01 
HRT LINER # 8 18-Jul-01 18-Jul-01 22-Jul-01 
HRT LINER # 9 19-Jul-01 18-Jul-01 22-Jul-01 
HRT LINER # 10 19-Jul-01 18-Jul-01 22-Jul-01 
HRT LINER # 11 19-Jul-01 19-Jul-01 22-Jul-01 
HRT LINER # 12 19-Jul-01 19-Jul-01 22-Jul-01 
HRT LINER # 13 19-Jul-01 19-Jul-01 22-Jul-01 
HRT LINER # 14 19-Jul-01 19-Jul-01 22-Jul-01 
HRT LINER # 15 19-Jul-01 20-Jul-01 22-Jul-01 
HRT LINER # 16 20-Jul-01 20-Jul-01 22-Jul-01 
HRT LINER # 17 20-Jul-01 20-Jul-01 22-Jul-01 
HRT LINER # 18 20-Jul-01 20-Jul-01 22-Jul-01 
HRT LINER # 19 20-Jul-01 20-Jul-01 22-Jul-01 
HRT LINER # 20 20-Jul-01 22-Jul-01 22-Jul-01 
HRT LINER # 21 20-Jul-01 20-Jul-01 12-Aug-01 
HRT LINER # 22 25-Jul-01 25-Sep-01 12-Aug-01 
HRT LINER # 23 22-Jul-01 - 25-Sep-01 12-Aug-01 
HRT LINER # 24 25-Jul-01 25-Sep-01 12-Aug-01 
HRT LINER # 25 25-Jul-01 25-Sep-01 12-Aug-01 
HRT LINER # 26 16-Oct-01 16-Oct-01 16-Oct-01 
HRT LINER # 27 25-Jul-01 12-Aug-01 12-Aug-01 
HRT LINER # 28 25-Jul-01 25-Sep-01 12-Aug-01 
HRT LINER # 29 25-Jul-01 13-Aug-01 13-Aug-01 
HRT LINER # 30 25-Jul-01 13-Aug-01 13-Aug-01 
HRT LINER # 31 22-Jul-01 13-Aug-01 13-Aug-01 
HRT LINER # 32 22-Jul-01 13-Aug-01 13-Aug-01 
HRT LINER # 33 22-Jul-01 13-Aug-01 13-Aug-01 
HRT LINER # 34 26-Jul-01 13-Aug-01 13-Aug-01 
HRT LINER # 35 25-Jul-01 15-Aug-01 15-Aug-01 
HRT LINER # 36 26-Jul-01 15-Aug-01 15-Aug-01 
HRT LINER # 37 26-Jul-01 15-Aug-01 15-Aug-01 
HRT LINER # 38 27-Jul-01 15-Aug-01 15-Aug-01 
HRT LINER # 39 27-Jul-01 15-Aug-01 15-Aug-01 
HRT LINER # 40 28-Jul-01 15-Aug-01 15-Aug-01 
HRT LINER # 41 28-Jul-01 25-Sep-01 25-Sep-01 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner. 

Hard Rock Tunnel 

File : Spark Testing Summary 

LOCATION 
. - iDESCRIPTION 

- - - 
UD-413-A - , 

,. . RI 
HRT LINER # 42 28-Jul-01 15-Aug-01 15-Aug-01 
HRT LINER # 43 28-Jul-01 10-Sep-01 10-Sep-01 
HRT LINER # 44 10-Sep-01 10-Sep-01 10-Sep-01 
HRT LINER # 45 28-Jul-01 10-Sep-01 10-Sep-01 
HRT LINER # 46 28-Jul-01 10-Sep-01 10-Sep-01 
HRT LINER # 47 28-Jul-01 10-Sep-01 10-Sep-01 
HRT LINER # 48 28-Jul-01 10-Sep-01 10-Sep-01 
HRT LINER # -49 28-Jul-01 10-Sep-01 10-Sep-01 
HRT LINER # 50 28-Jul-01 10-Sep-01 10-Sep-01 
HRT LINER # 51 28-Jul-01 10-Sep-01 10-Sep-01 
HRT LINER # 52 28-Jul-01 10-Sep-01 10-Sep-01 
HRT LINER # 53 29-Jul-01 10-Sep-01 10-Sep-01 
HRT LINER # 54 29-Jul-01 10-Sep-01 10-Sep-01 
HRT LINER # 55 29-Jul-01 10-Sep-01 10-Sep-01 
HRT LINER # 56 29-Jul-01 10-Sep-01 10-Sep-01 
HRT LINER # 57 29-Jul-01 10-Sep-01 10-Sep-01 
HRT LINER # 58 29-Jul-01 11-Sep-01 11-Sep-01 
HRT LINER # 59 29-Jul-01 11-Sep-01 11-Sep-01 

LINER 30-Jul-01 11-Sep-01 11-Sep-01 
HRT LINER # 61 30-Jul-01 11-Sep-01 11-Sep-01 
HRT LINER # 62 30-Jul-01 11-Sep-01 11-Sep-01 
HRT LINER # 63 30-Jul-01 11-Sep-01 11-Sep-01 
HRT LINER # 64 . 30-Jul-01 11-Sep-01 11-Sep-01 
HRT LINER # 65 30-Jul-01 11-Sep-01 11-Sep-01 
HRT LINER # 66 30-Jul-01 11-Sep-01 11-Sep-01 
HRT LINER # 67 31-Jul-01 11-Sep-01 11-Sep-01 
HRT LINER # 68 31-Jul-01 11-Sep-01 11-Sep-01 
HRT LINER # 69 31-Jul-01 11-Sep-01 11-Sep-01 
HRT LINER # 70 31-Jul-01 11-Sep-01 11-Sep-01 
HRT LINER # 71 31-Jul-01 11-Sep-01 11-Sep-01 
HRT LINER # 72 01-Aug-01 11-Sep-01 11-Sep-01 
HRT LINER # 73 01-Aug-01 11-Sep-01 11-Sep-01 
HRT LINER # 74 - 01-Aug-01 11-Sep-01 11-Sep-01 
HRT LINER # 75 01-Aug-01 11-Sep-01 11-Sep-01 
HRT LINER # 76 01-Aug-01 11-Sep-01 11-Sep-01 
HRT LINER # 77 02-Aug-01 11-Sep-01 -11,-Sep-01 
HRT LINER # 78 02-Aug-01 11-Sep-01 11-Sep-01 
HRT LINER # 79 02-Aug-01 11-Sep-01 11-Sep-01 
HRT LINER # 80 02-Aug-01 11-Sep-01 11-Sep-01 
HRT LINER # 81 02-Aug-01 11-Sep-01 11-Sep-01 
HRT LINER # 82 02-Aug-01 11-Sep-01 11-Sep-01 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Hard Rock Tunnel 

File : Spark Testing Summary 
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HRT LINER # 83 02-Aug-01 11-Sep-01 11-Sep-01 
HRT LINER # 84 02-Aug-01 11-Sep-01 11-Sep-01 
HRT LINER # 85 02-Aug-01 12-Sep-01 12-Sep-01 
HRT . LINER # 86 02-Aug-01 12-Sep-01 . 12-Sep-01 
HRT LINER # 87 03-Aug-01 12-Sep-01 12-Sep-01 
HRT LINER # 88 12-Sep-01 12-Sep-01 12-Sep-01 
HRT LINER # 89 03-Aug-01 12-Sep-01 12-Sep-01 
HRT LINER # 90 03-Aug-01 12-Sep'-01 12-Sep-01 
HRT LINER # 91 03-Aug-01 12-Sep-01 12-Sep-01 
HRT LINER # 92 03-Aug-01 12-Sep-01 12-Sep-01 
HRT LINER # 93 04-Aug-01 12-Sep-01 12-Sep-01 
.HRT LINER # 94 04-Aug-01 12-Sep-01 12-Sep-01 
HRT LINER # 95 04-Aug-01 12-Sep-01 12-Sep-01 
HRT LINER # 96 04-Aug-01 . 12-Sep-01 12-Sep-01 
HRT LINER # 97 04-Aug-01 12-Sep-01 12-Sep-01 
HRT LINER # 98 04-Aug-01 12-Sep-01 12-Sep-01 
HRT LINER # 99 04-Aug-01 12-Sep-01 12-Sep-01 
HRT - LINER # 100 04-Aug-01 12-Sep-01 12-Sep-01 
HRT LINER # 101 04-Aug-01 12-Sep-01 12-Sep-01 
HRT. LINER # 102 05-Aug-01 12-Sep-01 12-Sep-01 
HRT LINER # 103 13-Sep-01 13-Sep-01 ' 13-Sep-01 
HRT LINER # 104 05-Aug-01 13-Sep-01 13-Sep-01 
HRT LINER # 105 13-Sep-01 13-Sep-01 13-Sep-01 
HRT LINER # 106 13-Sep-01 13-Sep-01 13-Sep-01 
HRT LINER # 107 05-Aug-01 13-Sep-01 13-Sep-01 
HRT LINER # 108 05-Aug-01 13-Sep-01 13-Sep-01 
HRT -LINER # 109 05-Aug-01 13-Sep-01 13-Sep-01 
HRT - LINER # 110 05-Aug-01 13-Sep-01 13-Sep-01 
HRT LINER # 111 05-Aug-01 13-Sep-01 13-Sep-01 
HRT LINER #.112 05-Aug-01 13-Sep-01 13-Sep-01 
HRT LINER # 113 05-Aug-01 13-Sep-01 13-Sep-01 
HRT LINER # 114 05-Aug-01 08-Oct-01 13-Sep-01 
HRT LINER # 115 05-Aug-01 13-Sep-01 13-Sep-01 
HRT LINER # 116 06-Aug-01 10-Oct-01 10-Oct-01 
HRT LINER # 117 06-Aug-01 13-Sep-01 13-Sep-01 
HRT LINER # 118 06-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 119 06-Aug-01 10-Oct-01 10-Oct-01 
HRT . LINER # 120 06-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 121 06-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 122 06-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 123 06-Aug-01 14-Sep-01 14-Sep-01 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Hard Rock Tunnel 

File : Spark Testing Summary 

. 
LOCATION 

- " 
- DESCRIPTION 
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HRT LINER # 124 06-Aug-01' 14-Sep-01 14-Sep-01 
HRT LINER # 125 06-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 126 06-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 127 06-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 128 07-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 129 07-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 130 07-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 131 07-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 132 07-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 133 07-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 134 07-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 135 07-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 136 07-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 137 07-Aug-01 15-Sep-01 15-Sep-01 
HRT LINER # 138 07-Aug-01 10-Oct-01 10-Oct-01 
HRT LINER # 139 08-Aug-01 14-Sep-01 14-Sep-01 
HRT LINER # 140 08-Aug-01 15-Sep-01 15-Sep-01 
HRT LINER # 141 08-Aug-01 15-Sep-01 15-Sep-01 
HRT LINER # 142 08-Aug-01 15-Sep-01 15-Sep-01 
HRT LINER # 143 08-Aug-01 15-Sep-01 15-Sep-01 
HRT LINER # 144 08-Aug-01 15-Sep-01 15-Sep-01 
HRT LINER # 145 08-Aug-01 15-Sep-01 15-Sep-01 
HRT LINER # 146 09-Aug-01 15-Sep-01 15-Sep-01 
HRT LINER # 147 09-Aug-01 15-Sep-01 15-Sep-01 
HRT LINER # 148 09-Aug-01 10-Oct-01 10-Oct-01 
HRT LINER # 149 10-Oct-01 15-Sep-01 15-Sep-01 
HRT LINER # 150 11-Oct-01 15-Sep-01 15-Sep-01 
HRT LINER # 151 11-Oct-01 15-Sep-01 , 15-Sep-01 
HRT LINER # 152 10-Aug-01 15-Sep-01 15-Sep-01 
HRT LINER # 153 10-Aug-01 15-Sep-01 15-Sep-01 
HRT LINER # 154 10-Aug-01 15-Sep-01 15-Sep-01 
HRT LINER # 155 10-Aug-01 15-Sep-01 15-Sep-01 
HRT LINER # 156 10-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 157 13-Aug-01 16- Sep -01. 16-Sep-01 
HRT LINER # 158 13-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 159 16-Sep-01 16-Sep-01 16-Sep-01 
HRT LINER # 160 11-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 161 11-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 162 11-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 163 11-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 164 12-Aug-01 16-Sep-01 16-Sep-01 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Hard Rock Tunnel 

File : Spark Testing Summary 
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HRT LINER # 165 12-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 166 12-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 167 12-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 168 12-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 169 12-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 170 12-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 171 12-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 172 12-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 173 12-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 174 12-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER .# 175 12-Aug-01 16-Sep-01 16-Sep-01 
HRT ' LINER # 176 12-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 177 13-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 178 13-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 179 13-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 180 13-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 181 13-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER-# 182 13-Aug-01 16-Sep-01 16-Sep-01 
HRT LINER # 183 13-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 184 14-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 185 14-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 186 14-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 187 15-Aug-01 17-Sep-01 17-Sep-01 
HRT , LINER # 188 15-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 189 15-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 190 15-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 191 15-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 192 15-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 193 23-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 194 23-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 195 12-Oct-01 17-Sep-01 17-Sep-01 
HRT LINER # 196 23-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 197 23-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 198 23-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 199 23-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 200 23-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 201 23-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 202 23-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 203 23-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 204 24-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 205 24-Aug-01 17-Sep-01 17-Sep-01 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley_Street 

Spark Testing of 
Corrosion Resistant Liner 

Hard Rock Tunnel 

File : Spark Testing Summary 
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U- DR - - DESCRIPTION 
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HRT LINER # 206 23-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 207 24-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 208 11-Oct-01 17-Sep-01 17-Sep-01 
HRT LINER # 209 24-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 210 24-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 211 24-Aug-01 17-Sep-01 17-Sep-01 
HRT LINER # 212 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 213 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 214 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 215 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 216 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 217 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 218 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 219 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 220 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 221 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 222 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 223 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 224 24-Aug-01 18-Sep-01 18- Sep -01. 
HRT LINER # 225 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 226 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 227 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 228 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 229 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 230 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 231 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 232 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 233 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 234 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 235 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 236 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 237 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 238 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 239 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 240 - 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 241 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 242 24-Aug-01 18-Sep-01 18-Sep-01 
HRT LINER # 243 24-Aug-01 19-Sep-01 19-Sep-01 
HRT LINER # 244 24-Aug-01 19-Sep-01 19-Sep-01 
HRT LINER # 245 24-Aug-01 19-Sep-01 19- Sep -01. 
HRT LINER # 246 24-Aug-01 19-Sep-01 19-Sep-01 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Hard Rock Tunnel 

File : Spark Testing Summary 
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HRT LINER # 247 24-Aug-01 19-Sep-01 19-Sep-01 
HRT, LINER # 248 24-Aug-01 19-Sep-01 19-Sep-01 
HRT LINER # 249 24-Aug-01 19-Sep-01 19-Sep-01 
HRT LINER # 250 24-Aug-01 19-Sep-01 19-Sep-01 
HRT LINER # 251 26-Aug-01 19-Sep-01 19-Sep-01 
HRT LINER # 252 24-Aug-01 19-Sep-01 19-Sep-01 
HRT LINER # 253 26-Aug-01 19-Sep-01 19-Sep-01 
HRT. LINER # 254 26-Aug-01 19-Sep-01 19-Sep-01 
HRT LINER # 255 26-Aug-01 19-Sep-01 19-Sep-01 
HRT LINER # 256 26-Aug-01 19-Sep-01 19-Sep-01 
HRT LINER # 257 26-Aug-01 19-Sep-01 19-Sep-01 
HRT LINER # 258 19-Sep-01 19-Sep-01 19-Sep-01 
HRT LINER # 259 19-Sep-01 19-Sep-01 19-Sep-01 
HRT LINER # 260 19-Sep-01 19-Sep-01 19-Sep-01 
HRT LINER # 261 11-Oct-01 19-Sep-01 19-Sep-01 
HRT LINER # 262 26-Aug-01 19-Sep-01 19-Sep-01 
HRT LINER # 263 26-Aug-01 19-Sep-01 19-Sep-01 
HRT LINER # 264 26-Aug-01 20-Sep-01 20-Sep-01 
HRT LINER # 265 26-Aug-01 20-Sep-01 20-Sep-01 
HRT LINER # 266 26-Aug-01 20-Sep-01 20-Sep-01 
HRT LINER # 267 20-Sep-01 20-Sep-01 20-Sep-01 
HRT LINER # 268 26-Aug-01 20-Sep-01 20-Sep-01 
HRT LINER # 269 19-Sep-01 20-Sep-01 20-Sep-01 
HRT LINER # 270 26-Aug-01 20-Sep-01 20-Sep-01 
HRT LINER # 271 26-Aug-01 20-Sep-01 20-Sep-01 
HRT LINER # 272 19-Sep-01 20-Sep-01 20-Sep-01 
HRT LINER # 273 19-Sep-01 20-Sep-01 20-Sep-01 
HRT LINER # 274 19-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 275 19-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 276 20-Sep-01 20-Sep-01 20-Sep-01 
HRT LINER # 277 19-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 278 19-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 279 19-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 280 20-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER #281 20-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 282 20-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 283 20-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 284 20-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 285 20-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 286 24-Aug-01 21-Sep-01 21-Sep-01 
HRT LINER # 287 24-Aug-01 21-Sep-01 21-Sep-01 
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Project: Spark Testing of 
S1 Main Sewer Interceptor 

C S1 Sewer Tunnel Section 1 
Corrosion Resistant Liner 

North Quay to Cooksley Street Hard Rock Tunnel 

File : Spark Testing Summary 

LOCATION - ',-liDESCRIRTV " ,L1ti 
$SRUDBAR 

:ftl-- 2," 24114.I0INt7-WW 

HRT LINER # 288 24-Aug-01 21-Sep-01 21-Sep-01 
HRT LINER # 289 24-Aug-01 21-Sep-01 21-Sep-01 
HRT LINER # 290 24-Aug-01 21-Sep-01 21-Sep-01 
HRT LINER # 291 24-Aug-01 21-Sep-01 21-Sep-01 
HRT LINER # 292 24-Aug-01 21-Sep-01 21-Sep-01 
HRT LINER # 293 21-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 294 12-Oct-01 12-Oct-01 12-Oct-01 
HRT LINER # 295 21-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 296 21-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 297 26-Aug-01 21-Sep-01 21-Sep-01 
HRT LINER # 298 12-Oct-01 12-Oct-01 12-Oct-01 
HRT LINER # 299 12-Oct-01 12-Oct-01 12-Oct-01 
HRT LINER # 300 26-Aug-01 21-Sep-01 21-Sep-01 
HRT LINER # 301 12-Oct-01 12-Oct-01 12-Oct-01 
HRT LINER # 302 26-Aug-01 21-Sep-01 21-Sep-01 
HRT LINER # 303 26-Aug-01 21-Sep-01 21-Sep-01 
HRT LINER # 304 26-Aug-01 21-Sep-01 21-Sep-01 
HRT LINER # 305 26-Aug-01 21-Sep-01 21-Sep-01 
HRT LINER # 306 26-Aug-01 21-Sep-01 21-Sep-01 
HRT LINER # 307 26-Aug-01 21-Sep-01 21-Sep-01 
HRT LINER # 308 26-Aug-01 21-Sep-01 21-Sep-01 
HRT . LINER # 309 26-Aug-01 - 21-Sep-01 21-Sep-01 
HRT LINER # 310 26-Aug-01 21-Sep-01 21-Sep-01 
HRT LINER # 311 26-Aug-01 21-Sep-01 21-Sep-01 
HRT LINER # 312 21-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 313 21-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 314 21-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 315 21-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 316 21-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 317 21-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 318 21-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 319 21-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 320 21-Sep-01 21-Sep-01 21-Sep-01 
HRT LINER # 321 21-Sep-01 12-Oct-01 12-Oct-01 
HRT LINER # 322 12-Oct-01 12-Oct-01 12-Oct-01 
HRT LINER # 323 21-Sep-01 21-Sep-01 21-Sep-01 
-HRT LINER # 324 21-Sep-01 21-Sep-01 21-Sep-01 
HRT _ LINER # 325 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 326 -22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 327 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 328 22-Sep-01 22-Sep-01 22-Sep-01 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Hard Rock Tunnel 

File : Spark Testing Summary 

DESCR 
?-4 

I N1-. I O 
= 

'1 - 
< 

r-pti_ - - K- 
- qa 
--''-- INVER3T 

HRT LINER # 329 22-Sep-01 16-Oct-01 16-Oct-01 
HRT LINER # 330 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 331 12-Oct-01 22-Sep-01 22-Sep-01 
HRT LINER # 332 03-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 333 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 334 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 335 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 336 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 337 16-Oct-01 16-Oct-01 16-Oct-01 
HRT LINER # 338 22-Sep-01 16-Oct-01 16-Oct-01 
HRT LINER # 339 12-Oct-01 12-Oct-01 12-Oct-01 
HRT LINER # 340 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 341 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 342 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 343 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 344 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 345 22-Sep-01 22-Sep-01 22-Sep-01 
HRT, LINER # 346 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 347 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 348 03-Sep-01 12-Oct-01 12-Oct-01 
HRT LINER # 349 03-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 350 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 351 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 352 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 353 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 354 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 355 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 356 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 357 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 358 22-Sep-01 22-Sep-01 22- Sep -01 
HRT LINER # 359 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 360 22-Sep-01 22-Sep-01 22-Sep-01 
HRT LINER # 361 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 362 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 363 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 364 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 365 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 366 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 367 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 368 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 369 23-Sep-01 23-Sep-01 23-Sep-01 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Spark Testing of 
Corrosion Resistant Liner 

Hard Rock Tunnel 

File : Spark Testing Summary 

, 

LO - I 

-1- 

SORIPTIO KIDP. A 'z... 4 ... ' -;- , -"-,7 

INUERT 

HRT LINER # 370 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 371 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 372 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 373 23-Sep-01 23-Sep-01 23-Sep-01 

. HRT LINER # 374 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 375 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 376 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 377 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 378 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 379 23-Sep-01 24-Sep-01 24-Sep-01 
HRT LINER # 380 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 381 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 382 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 383 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 384 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 385 24-Sep-01 24-Sep-01 24-Sep-01 
HRT LINER # 386 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 387 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 388 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 389 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 390 23-Sep-01 23-Sep-01 23-Sep-01 
HRT LINER # 391 24-Sep-01 24-Sep-01 24-Sep-01 
HRT LINER # 392 24-Sep-01 24-Sep-01 24-Sep-01 
HRT LINER # 393 24-Sep-01 24-Sep-01 24-Sep-01 
HRT LINER # 394 24-Sep-01 24-Sep-01 24-Sep-01 
HRT LINER # 395 24-Sep-01 24-Sep-01 24-Sep-01 
HRT LINER # 396 24-Sep-01 24-Sep-01 24-Sep-01 
HRT LINER # 397 24-Sep-01 24-Sep-01 24-Sep-01 
HRT LINER # 398 24-Sep-01 24-Sep-01 24-Sep-01 
HRT LINER # 399 16-Oct-01 16-Oct-01 16-Oct-01 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 

North Quay to Perry Park 

File : NQ to PP Liner Install 

. 
--, 

,,.t-ipat, 

Toppi Ectral:9-wl WCW"din'Obe ,4mstp,i3: -- :.: Kc7.:§rerek-- riEU-Sta Me-sillig', -x- 

12/12/00 1 42.169 33.098 5 NQ432 28.5 44.5 
15/12/00 2 33.098 ' 24.010 4 NQ376 30.0 45.0 

: '15/12/00 2 24.010 14.891 : 3 NQ358:, 29.5 . 45.0 
02/01/00 3 14.891 5.830 2 NQ343 30.5 47.5 
02/01/00 3 5.830 0.000 1 NQ372 30.0 45.0 

- 06/01/01 4 42.169 - 51.247 6 NQ348, ' - - 
: 06/01/01 4 51.247 ' 60.313 7 NQ324 - - 

09/01/01 5 60.313 69.384 8 NQ322 29.5 44.0 
09/01/01 5 69.384 78.501 9 -NQ356 28.5 41.5 
12/01/01 6 78.501 : 87.567 , 10 - NQ389 29.0 : . 48.0 
12/01/01 6' 87.567 __S8.837 11 :::: NQ349: . 31.0 46.0 , 

12/01/01 ..-0 96.637 - 105.734 - 12: , NQ327 ' 31.5 r 47.G 
12/01/01 6 105.734 . 114.821 _ 13 - NQ342 31.5 `4O8 ' 
15/01/01 7 114.821 123.907 14 NQ318 32.5 46.0 
15/01/01 7 123.907 132.977 15 NQ334 29.5 45.0 
15/01/01 7 132.977 142.048 16 NQ321 30.5 47.5 
15/01/01 7 142.048 151.129 17 NQ340 28.0 44.5 

; 29/01/01 8 151:129. 160.200_ :. : 18 NQ35.1 ' 32.5 , 49.5 
8- * 160.200 169.281' 19 NQ350: 31.5 48.5 

29/01/01 . 8 169.281 178.362 20 NQ325 31.0, 42.0 
29/01/01 8 178.362 187.438 - 21 NQ304 31.0 43.0 
,29/01/01 8 187.438 . 196:513 22 NQ329 29.5 46.5 
31/01/01 9 196.513 205.587 23 NQ339 32.0 47.5 
31/01/01 9 205.587 214.662 24 NQ299 32.0 50.0 
31/01/01 9 214.662 223.736 25 NQ326 32.0 48.0 
31/01/01 9 223.736 232.816 26 NQ328 31.5 46.5 
02/02/01 ', 10 232.816 241..891 27 NQ269 32.5 49.5 
02/02/01 10 241.891 250.960 28 . NQ386 30.0 44.5 
02/02/01 10 250.960 260.035 29 NQ361 30.5 46.0 
02/02/01 10 260.035' 269115 30 NQ292 32.5, 45.5 
02/02/01 10 269.115 ; 278.205 31 NQ305 ' . 30.0' ' 45.5 
06/02/01 11 278.205 287.306 32 NQ249 33.0 50.0 
06/02/01 11 287.306 296.396 33 NQ277 33.0 47.5 
06/02/01 11 296.396 305.471 34 NQ240 28.0 44.5 
06/02/01 11 305.471 314.545 35 NQ273 28.0 45.0 
06/02/01 11 314.545 323.615 36 NQ235 33.0 47.5 
09/02/01 12 323.615 ^332G84 37 NQ242 29.0 44.0 
09/02/01 12 332.684 341.774 ' . 138 NQ260 -29.0 : 44.,a -: 

owovo 1 : 12 341.774 `B50.865 . .'39 - NQ257, 29.5 . : 43.5 
09/02/01 12 350.865 359.960 40 NQ255 29.5 .43.0 
09/02/01 12 359.960 , 369.056 41 NQ253 295 44.0 
11/02/01 13 369.056 378.242 42 NQ243 33.5 46.5 
11/02/01 13 378.242 387.345 43 NQ254 31.0 45.0 
11/02/01 13 387.345 396.416 44 NQ248 32.0 47.0 
12/02/01 14 396.416 405.492 45 NQ307 38.0 44.5 
12/02/01 14 405.492 -414.566 46 NQ306 30.0 ' 45.5 
12/02/01 14 414.566 423.639 47 NQ309 32.0 48.0 
14/02/01 15 423.639 432.709 48 NQ245 27.5 42.0 
14/02/01 15 432.709 441.778 49 NQ233 27.0 44.0 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 

North Quay to Perry Park 

File : NQ to PP Liner Install 

Ile .12firifAN'o?,y ECtiaTria,ge 

Start Start 
KiChiltrall FAMTPiridig - . 

- No 
b§lotki 0 

Ape 'No. 

estIR'esults ':-4.4 

Finish Wish =' ,J4fayik"N r4-aNlayffil 
14/02/01 15 441.778 450.852 50 NQ239 27.5 44.0 
14/02/01 15 450.852 459.929 51 NQ308 28.5 44.0 
14/02/01 15 459.929 469.004 52 NQ234 28.5 45.5 
16/02/01 16 469.004 47E1,081 NQ244- 30.0 47.0 ' 

16/02/01- 16 4781081. 487.160: 54 NQ313 : 31.0 46:0 
16/02/01 16 487.160 496;232 55 NQ271 , 32.5 43.5 
16/02/01 16 496.232 505.301 56' NQ236. 32.5 48.0 
16/02/01 16 505.301 514.376 57 :NQ247 32.5 48.0 
18/02/01 17 514.376 523.449 58 NQ241 27.5 47.5 
18/02/01 17 523.449 532.519 59 NQ238 29.5 48.5 
18/02/01 17 532.519 541.588 60 NQ237 30.5 48.0 
18/02/01 17 541.588 550.662 61 NQ246 29.0 50.0 
18/02/01 17 550.662 559.733 62 NQ224 29.0 49.5 
19/02/01 . 18 559.733. 568.809 63 NQ225 3.1.5 , 49.5 
19/02/01 18 568.809 577.884 64 NQ227 31.0 48.5 
19/02/01 18 577.884 586.975 65 N9221 28.5: 46.0 
19/02/01 18 586.975 , 596.048 66 NQ226 . 30.0 46.5 
21/02/01 19 596.048 605.118 67 NQ232 31.5 48.5 
21/02/01 19 605.118 614.218 68 NQ315 32.0 46.5 
21/02/01 19 614.218 623.288 69 NQ229 32.5 48.5 
21/02/01 19 623.288 632.373 70 NQ219 31.5 51.5 
21/02/01 19 632.373 641.448 71 NQ294 32.0 47.0 
23/02/01 20 641.448 650.527 72 NQ220 32.5 45.5 
23/02/01 20 650.527 659.618 73 NQ215: , _,-- 32.5. 45.5 
23/02/01 20 ' 659.61.8 668.691 74 NQ223 32.5.; 46.5 
23/02/01 20 " 668.691' 677.771 75 NQ310 : 32.5 51.0 
23/02/01 20 677:771 686.846 76 NQ316 32.0 46.0 
25/02/01 21 686.846 695.946 77 NQ314 28.0 42.0 
25/02/01 21 695.946 705.021 78 NQ272 28.0 43.0 
25/02/01 21 705.021 714.101 79 NQ311 29.0 41.0 
25/02/01 . 21 714.101 723.186 80 NQ270 29.5 42.5 
25/02/01 21 723.186 732.266 81 NQ218 29.5 42.0 
27/02/01 22 732.266 741.367 82 NQ217 25.5 42.0 
27/02/01 22 741.367 7501457 83 NQ250 29.0. 42.5 
27/02/01 22 750.457 759.537 84 NQ214 24.5. 36.5 
27/02/01 22 759.537 768.677 85 NQ213 31.0 43.5. 
27/02/01 22 768:677 777,686 86 NQ132 29.0 41.0 
09/03/01 23 777.686 786.757 87 NQ265 33.0 48.0 
09/03/01 23 786.757 795.837 88 NQ264 33.0 47.0 
09/03/01 23 795.837 804.933 89 NQ251 32.0 49.5 
09/03/01 23 804.933 814.044 90 NQ212 32.5 47.5 
10/03/01 24 814.044 823.176 91 NQ211 33.5 46.5 
10/03/01 24 823.176 832.227 92 NQ259 30.5 48.0 

.10/03/01 24 832.227 841.383 93 NQ312 33.5 49,0 
10/03/01 24 841.383 850.473 94 NQ230 33.5 48.0 
12/03/01 25 850.473 859.595 95 NQ262 32.5 47.0 
12/03/01 25 859.595 868.717 96 NQ206 32.0 47.5 
12/03/01 25 868.717 877.796 97 NQ174 35.0 47.5 
12/03/01 25 877.796 886.934 98 NQ209 35.0 48.5 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 177 of 525



Project : Corrosion Resistant 
S1 Main Sewer Interceptor 

Liner Installation si Sewer Tunnel Section 1 

North Quay to Cooksley Street North Quay to Perry Park 

File : NQ to PP Liner Install 

- itOn 2:fti,ti* tgliamigv-1 WArPle t3PIIS..,,Zifig s., "lak:Vi§3-6.41.3:0t11.3evki4W-Y: 

12/03/01 25 886.934 896.056 99 NQ207 32.0 46.0 
13/03/01 26 896.056 905.130 100 NQ194 37.0 52.0 
13/03/01 26 905.130 914.204 101 NQ157 37.0 50.5 
13/03/01 26 914.204 923.279 102 N[2201 32.0 46.5 
13/03/01 26 923.279 932.354 103 NQ200 32.5 48.0 
14/03/01 27 932.354 941.444 104 NQ205 32.0 46.0 
14/03/01 27 941.444 950.538 105 NQ231 29.5 49.0 
14/03/01 27 950.538 959.646 106 NQ178 30.5 47.0 
16/03/01 28 959.646 968.779 107 NQ180 33.5 47.5 
16/03/01 28 968.779 977.858 108 NQ179 34.0 47.0 
16/03/01 28 977.858 986.938 109 NQ252 33.5 47.5 
16/03/01 28 986.938 996.013 110 NQ181 34.0 46.0 
17/03/01 29 996.013 1005.119 111 NQ187 31:5 48.5 
17/03/01 29 1005.119 1014.204 112 NQ263 30.5 46.5 
17/03/01 29 1014.204 1023.279 113 NQ208 30.0 45.0 
17/03/01 29 1023.279 1032.348 114 NQ175 30.0 43.5 
17/03/01 29 1032.348 1041.422 115 NQ176 31.5 48.0 
27/03/01 30 1041.422 1050.492 116 NQ177 31.5 44.5 
27/03/01 30 1050.492 1059.566 117 NQ202 32.0 47.0 
27/03/01 30 1059.566 1068.641 118 NQ192 30.5 42.5 
27/03/01 30 1068.641 1077.710 119 NQ199 33.5 48.0 
28/03/01 31 1077.710 1086.796 120 NQ195 30.0 43.5 
28/03/01 31 1086.796 1095.881 121 NQ258 31.5 44.0 
28/03/01 31 1095.881 1104.955 122 NQ204 31.5 45.0 
28/03/01 31 1104.955 1114.035 123 NQ196 32.0 50.0 
30/03/01 - 32 1114.035 1123.120 124 NQ203 31.0 46.0 
30/03/01 32 1123.120 1132.200 125 NQ182 32.0 46.5 
30/03/01 32 1132.200 1141.280 126 NQ126 32.0 47.0 
30/03/01 32 1141.280 1150.354 127 APO14 30.0 42.5 
30/03/01 32 1150.354 1159.424 128 NQ183 30.0 42.0 
31/03/01 33 1159.424 1168.498 129 NQ 197 

7 
28.0 45.0 

31/03/01 33 1168.498 1177.568 130 NQ191 30.5 43.0 
31/03/01 33 1177.568 1186.642 131 NQ189 32.0 47.0 
31/03/01 33 1186.642 1195.712 132 NQ185 31.5 44.0 
31/03/01 33 1195.712 1204.786 133 NQ184 29.5 44.5 
02/04/01 34 1204.786 1213.861 134 _ NQ172 30.5 42.0 
02/04/01 34 1213.861 1222.930 135 NQ171 30.5 41.5 
02/04/01 34 1222.930 1232.000 136 NQ167 30.5 43.5 
02/04/01 34 1232.000 1241.074 137 NQ153 30.0 46.5 
02/04/01 34 1241.074 1250.154 138 N[)170 29.5 415.5 
03/04/01 . 35 1250.154 1259.244 139 NQ256 32.0 44.5 
03/04/01 35 1259.244 1268.314 140 NQ169 30.5 41.0 
03/04/01 35 1268.314 1277.399 141 NQ161 30.5 43.0 
03/04/01 35 1277.399 1286.479 142 NQ166 29.0 45.5 
03/04/01 35 1286.479 1295.600 143 N[]160 31.5 46.0 
04/04/01 36 1295.600 1304.696 144 NQ025 28.5 41.0 
04/04/01 36 1304.696 1313.791 145 NQ139 27.0 40.5 
04/04/01 36 1313.791 1322.897 . 146 NQ125 27.5 42.0 
04/04/01 36 1322.897 1332.045 147 NQ121 29.5 43.5 
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Project; 
S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 

North Quay to Perry Park 

File : NQ to PP Liner Install 

-dte- - 4- Otii2Nn '-*Ctialitayeli fletiaiiidWA r;, .. 11Rifift VRilitliitk74:4 finAtdt,g2isiiits7 ,'W 

06/04/01 37 1332.045 1341.120 148 NQ168 34.0 46.5 
06/04/01 37 1341.120 1350.242 149 NQ140 34.5 46.0 
06/04/01 37 1350.242 1359.381 150 NQ138 31.5 45.0 
06/04/01 ' 37 1359.381 1368.438 151 NQ145 32.5 45.5 
06/04/01 37 1368.438 1377.539 152 NQ137 32.5 43.0 
08/04/01 38 1377.539 1386.650 153 NQ133 34.0 46.0 
08/04/01 38 1386.650 1395.745 154 NQ135 33.0 45.5 
08/04/01 38 1395.745 1404.862 155 NQ155 32.5 39.5 
08/04/01 38 1404.862 1413.984 156 NQ131 34.0 45.5 
08/04/01 38 1413.984 1423.060 157 NQ095 - - 
09/04/01 39 1423.060 1432.182 158 NQ124 35.5 47.5, 46.5 
09/04/01 39 1432.182 1441.283 159 NQ118 32.5 47.0, 47.5 
09/04/01 39 1441.283 1450.378 160 NQ106 32.0 45.5.4G.5 
09/04/01 39 1450.378 1459.505 161 NQ104 35.0 49.5, 50.0 
09/04/01 39 1459.505 1468.601 162 NQ117 35.5 47.5.4G.5 
11/04/01 40 1468.601 1477.707 163 NQ094 33.5 47.0, 41.5 
11/04/01 40 1477.707 1486.813 164 NQ120 31.0 44.D.45.5 
11/04/01 40 1486.813 1495.924 165 NQ116 32.5 44.5.4S.5 
11/04/01 40 1495.924 1505.025 166 NQ063 33.0 44.5, 43.5 
11/04/01 40 1505.025 1514.136 167 NQ098 33.5 47.0, 41.5 
12/04/01 41 1514.136 1523.242 168 NQ084 33.5 43.0, 45.0 
12/04/01 41 , 1523.242 1532.348 169 NQ112 31.0 41.0, 40.0 
12/04/01 41 1532.348 1541.475 170 NQ105 29.0 44.5, 44.5 
12/04/01 41 1541.475 1550.581 171 NQ103 - - 
12/04/01 41 1550.581 1559.661 172 NQ067 - - 
13/04/01 42 1559.661 1568.788 173 NQ066 28.5 42.5, 41.0 
13/04/01 42 1568.788 1577.862 174 NQ079 30.0 43.5, 44.5 
13/04/01 42 1577.862 1586.979 175 NQ074 - 26.5 41.5, 42.0 
14/04/01 43 1586.979 1596.095 176 NQ080 28.0 42.5, 40.0 
14/04/01 43 1596.095 1605.185 177 NQ078 29.0 41.5,42.0 
14/04/01 43 1605.185 1614.307 178 NQ069 25.0 44.5, 41.5 
14/04/01 43 1614.307 1623.434 179 NQ055 30.0 45.0,44.5 
14/04/01 43 1623.434 1632.519 180 NQ042 - - 
15/04/01 44 1632.519 1641.662 181 NQ027 31.5 47.5, 47.5 
15/04/01 44 1641.662 1650.752 182 N(]005 34.5 46.0, 46.0 
15/04/01 44 1650.752 1659.884 183 NQ007 33.0 49.0, 48.5 
15/04/01 44 1659.884 1668.989 184 NQ072 33.0 47.0, 45.5 
15/04/01 44 1668.989 1678.090 185 NQ053 - - 
17/04/01 45 1678.090 1687.165 186 NQ047 33.5 41.5, 42.5 
17/04/01 45 1687.165 1696.244 187 NQ043 29.5 44.5, 44.5 
17/04/01 45 1696.244 1705.345 188 NQ039 32.5 43.0, 43.0 
17/04/01 45 1705.345 1714.456 189 NQ099 32.5 43.5, 42.5 
18/04/01 46 1714.456 1723.562 190 NQ019 34.0 45.5, 44.5 
18/04/01 46 1723.562 1732.663 191 NQ102 31.0 48.5, 44.5 
18/04/01 46 1732.663 1741.764 192 NQ050 33.5 40.5, 43.5 
18/04/01 46 1741.764 1750.875 193 NQ022 34.0 45.5, 44.5 
18/04/01 46 1750.875 1759.981 194 NQ020 30.5 44.5, 44.0 
20/04/01 47 1759.981 1769.051 195 NQ013 30.0 39.5, 39.5 
20/04/01 47 1769.051 1778.193 196 NQ003 29.5 41.0, 38.5 
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20/04/01 47 1778.193 1787.823 197 AP065 28.5 38.5, 42.5 
20/04/01 47 1787.823 1796.405 198 NQ021 30.0 39.5, 39.5 
20/04/01 47 1796.405 1805.516 199 AP076 29.5 41.O.38.5 
22/04/01 48 1805.516 1814.601 200 AP067 30.5 45.0 43.0 
22/04/01 48 1814.601 1823.692 201 AP064 36.5 48.5, 45.5 . 

22/04/01 48 1823.692 1832.777 - 202 AP052 35.5 44.0, 45.5 
22/04/01 48 1832.777 1841.914 203 AP066 32.5 53.D.43.5 
22/04/01 48 1841.914 1851.005 204 AP063 28.0 53.0, 43.5 
23/04/01 49 1851.005 1860.095 205 NQ001 29.5 43.5, 40.0 
23/04/01 49 1860.095 1869.190 206 NQ040 30.0 44.0, 40.5 
23/04/01 49 1869.190 1878.291 207 NQ004 28.0 42.5, 40.5 
24/04/01 50 1878.291 1887.397 208 NQO12 28.0 45.5, 43.5 
24/04/01 50 1887.397 1896.487 209 NQ091 31.5 45.0, 44.0 
24/04/01 50 1896.487 1905.573 210 NQOO2 31.5 42.5, 42.5 
24/04/01 50 1905.573 1914.629 211 AP068 33.0 46.5, 47.0 
24/04/01 50 1914.629 1923.785 212 NQ028 28.0 37.5, 43.0 
25/04/01 51 1923.785 1932.870 213 NQO71 32.5 42.0, 39.0 
25/04/01 51 1932.870 1941.991 214 NQ081 27.5 40.0, 41.0 
25/04/01 51 1941.991 1951.066 215 NQ056 32.5 42.0, 39.0 
25/04/01 51 1951.066 1960.188 216 NQ024 29.0 38.5, 39.0 
26/04/01 52 1960.188 1969.278 217 NQ026 30.0 42.0, 41.5 
26/04/01 52 1969.278 1978.979 218 NQ023 30.0 42.5, 41.0 
26/04/01 52 1978.979 1987.474 219 AP056 32.0 48.0, 48.0 
26/04/01 52 1987.474 1996.570 220 NQ018 32.5 47.5, 44.0 
26/04/01 52 1996.570 2005.676 221 N{]016 30.0 42.0, 41.5 
27/04/01 53 2005.676 2014.777 222 N0007 33.0 46.5, 46.0 
27/04/01 53 2014.777 2023.856 223 AP030 31.0 49.0, 49.5 
27/04/01 53 2023.856 2032.968 224 AP077 30.5 46.5, 46.5 
27/04/01 53 2032.968 2042.058 225 AP055 33.0 48.0, 48.0 
27/04/01 53 2042.058 2051.159 226 AP054 - - 
28/04/01 54 2051.159 2060.259 227 AP004 - 31.0 40.5, 44.0 
28/04/01 54 2060.259 2069.371 228 APOO8 31.5 47.0, 45.0 
28/04/01 54 2069.371 2078.456 229 AP127 30.0 47.0, 47.5 
11/05/01 , 55 2078.456 2087.562 230 APO71 34.5 47.5, 48.0 
11/05/01 55 2087.562 2096.663 231 APO13 34.0 46.5, 48.0 
11/05/01 55 2096.663 2105.737 232 AP024 34.5 49.5, 44.0 
11/05/01 55 2105.737 2114.806 233 AP023 33.0 48.5, 48.5 
11/05/01 55 2114.806 2123.876 234 AP057 - - 
12/05/01 56 2123.876 2132.945 235 NQ009 30.5 43.0, 44.5 
12/05/01 56 2132.945 2142.020 236 NQ008 31.5 46.5, 48.5 
12/05/01 56 2142.020 2151.094 237 N(]015 30.5 44.0, 45.5 
12/05/01 56 2151.094 2160.164 238 N{}014 30.5 44.0, 45.5 
13/05/01 57 2160.164 2169.238 239 NQ090 - - 
13/05/01 57 2169.238 2178.313 240 NQ065 31.0 - 48.5, 49.5 
14/05/01 58 2178.313 2187.313 241 AP020 32.5 50.0, 49.0 
14/05/01 58 2187.313 2196.467 242 AP061 26.5 46.0, 46.0 
14/05/01 58 2196.467 2205.553 243 AP016 27.5 45.0, 44.5 
14/05/01 58 2205.553 2414.638 244 AP058 33.5 47.5, 48.0 
15/05/01 59 2414.638 2223.723 245 AP062 30.5 48.5, 46.5 
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15/05/01 59 2223.723 2232.813 246 NQ057 30.0 44.5, 45.0 
15/05/01 59 2232.813 2241.898 247 AP060 31.0 46.0, 46.0 
15/05/01 59 2241.898 2250.973 248 AP049 28.0 49.0, 48.5 
15/05/01 59 2250.973 2260.042 249 AP027 31.5 40.0, 50.5 
16/05/01 60 2260.042 2269.111 250 NQ064 34.5 48.5, 47.5 
16/05/01 60 2269.111 2278.186 251 NQ076 33.5 51.0, 51.5 
16/05/01 60 2278.186 2287.276 252 NQ077 34.5 47.0, 47.5 
16/05/01 60 2287.276 253 NQ088 31.5 45.0, 45.0 
16/05/01 60 2296.372 2305.446 254 NQ089 35.5 43.5, 44.0 
17/05/01 61 2305.446 2314.526 255 NQ054 32.0 48.0, 46.0 
17/05/01 61 2314.526 2323.606 256 NQ304/2 33.0 47.0, 47.5 
17/05/01 61 2323.606 2332.681 257 NQ085 35.5 57.0, 53 
17/05/01 61 2332.681 2341.750 258 APO17 34.0 50.0, 48.5 
17/05/01 61 2341.750 2350.825 259 NQ1O7 31.5 51.5, 51.0 
18/05/01 62 2350.825 2359.894 260 AP059 33.5 
18/05/01 62 2359.894 2368.974 261 AP035 32.5 47.0, 49.0 
18/05/01 62 2368.974 2378.054 262 NQ108 29.0 52.0, 51.0 
18/05/01 62 2378.054 2387.134 263 NQ083 32.0 53.0, 51.5 
18/05/01 62 ' 2387.134 2396.213 264 NQ070 32.5 46.5, 46.0 
19/05/01 63 2396.213 2405.288 265 NQ059 31.5 48.5, 46.5 
19/05/01 63 2405.288 2414.363 266 NQ058 31.0 51.0, 52.5 
19/05/01 63 2414.363 2423.432 267 AP006 32.0 49.5, 47.5 
19/05/01 63 2423.432 2432.507 268 APO31 30.0 48.0, 47.0 
19/05/01 63 2432.507 2441.581 269 AP069 30.0 47.5, 47.0 
20/05/01 64 2441.581 2450.656 270 AP045 31.5 48.5, 46.5 
20/05/01 64 2450.656 2459.725 271 AP072 31.0 51.0, 52.5 
20/05/01 64 2459.725 2468.795 272 AP073 32.0 49.5, 47.5 
20/05/01 64 2468.795 2477.869 273 APO51 30.0 48.0, 47.0 
20/05/01 64 2477.869 2486.869 274 AP047 27.0 47.5,47.0 
21/05/01 " 65 2486.869 2496.013 275 AP048 29.0 43.0, 44.0 
21/05/01 65 2496.013 2505083 276 NQ296 33.0 41.0, 40.5 
21/05/01 65 2505.083 2514.152 277 NQ293 31.0 47.0, 45.5 
21/05/01 65 2514.152 2523.226 278 NQ297 28.5 50.5, 50.5 
21/05/01 65 2523.226 2532.301 279 NQ290 31.5 45.0, 46.5 
22/05/01 66 2532.301 2541.376 280 AP003 25.5 45.5, 47.0 
22/05101 66 2541.376 2550.466 281 AP044 33.0 48.0, 48.0 
22/05/01 66 2550.466 2259.562 282 AP043 35.0 47.0, 47.5 
22/05/01 66 2259.562 2568.636 283 AP038 33.0 45.5, 45.5 
22/05/01 66 2568.636 - 2577.716 284 AP425 . 28.0 48.5, 48.0 
23/05/01 67 2577.716 2586.791 285 APO41 30.5 38.0, 47.0 
23/05/01 67 2586.791 2595.881 286 AP009 30.5 49.0, 47.0 
23/05/01 67 2595.881 2604.961 287 NQ078 30.5 46.0, 47.5 
23/05/01 67 2604.961 2614.035 288 NQ041 29.0 49.5, 48.0 
24/05/01 68 2614.035 2623.110 289 NQ032 25.5 53.0, 51.0 
24/05/01 68 2623.110 2632.190 290 NQ046 35.0 45.5, 52.5 
24/05/01 68 2632.190 2641.270 291 NQ045 33.5 52.0, 51.5 
24/05/01 68 2641.270 2650.365 292 NQ029 33.5 52.5, 46.5 
25/05/01 69 2650.365 2659.476 293 APOO5 32.0 51.5, 50.5 
25/05/01 69 2659.476 2668.567 U 294 AP015 34.5 50.5, 47.0 
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25/05/01 69 2668.567 2677.694 295 AP001 32.5 45.5, 48.5 
25/05/01 69 2677.694 2686.113 296 AP002 35.5 46.5, 46.5 
25/05/01 69 2686.113 2695.859 297 AP012 35.0 46.0, 49.0 
26/05/01 70 2695.859 2704.996 298 NQ283 30.0 42.0, 51.0 
26/05/01 70 2704.996 2714.076 299 AP022 . 30.0 42.5, 41.0 
26/05/01 ' 70 2714.076 2723.166 300 AP026 32.5 45.5, 48.5 
26/05/01 - 70 2723.166 2732.272 301 NQ298 35.5 46.5, 46.5 
26/05/01 70 2732.272 2741.389 302 AP033 35.0 46.0, 49.0 
27/05/01 71 2741.389 2750.484 303 AP029 34.0 43.5, 47.0 
27/05/01 71 2750.484 2759.580 304 AP028 31.5 45.0, 45.5 
27/05/01 71 2759.580 2768.680 305 NQ285 33.5 43.0, 45.0 
27/05/01 71 2768.680 2777.792 306 NQ282 34.0 44.5, 46.0 
28/05/01 72 2777.792 2786.882 307 AP025 34.0 46.0, 45.5 
28/05/01 72 2786.882 2795.983 308 AP019 31.0 36.0, 44.5 
28/05/01 72 2795.983 2805.083 309 NQ295 35.0 46.5, 44.5 
28/05/01 72 2805.083 2814.189 310 NQ287 28.0 48.0, 49.5 
29/05/01 73 2814.189 2823.290 311 NQ286 35.0 46.5, 44.5 
29/05/01 73 2823.290 2832.401 312 NQ164 28.0 48.0, 49.5 
29/05/01 73 2832.401 2841.478 313 NQ288 34.0 46.0, 45.5 
29/05/01 73 2841.478 2850.621 314 NQ281 31.0 36.0, 44.5 
29/05/01 73 2850.621 2859.722 315 NQ144 30.0 49.5, 48.0 
30/05/01 74 2859.722 2862.791 316 NQ113 30.0 47.0, 43.5 
30/05/01 74 2862.791 2877.881 317 AP034 31.0 44.0, 46.5 
31/05/01 75 2877.881 2887.003 318 AP078 30.5 47.0, 46.0 
31/05/01 75 2887.003 2896.109 319 AP039 32.0 49.0, 46.5 
31/05/01 75 2896.109 2905.189 320 NQ152 31.5 47.0, 49.0 
31/05/01 75 2905.189 2914.289 321 NQ148 29.0 45.5, 48.0 
31/05/01 75 2914.289 2923.375 322 NQ146 31.5 46.0, 46.5 
01/06/01 76 2923.375 2932.454 323 NQ143 34.0 46.0, 48.5 
01/06/01 76 2932.454 2941.560 324 NQ159 34.5 49.0, 49.0 
01/06/01 76 2941.560 2950.677 325 NQ165 32.5 50.0, 47.5 
02/06/01 77 2950.677 2959.751 326 NQ141 30.0 48.0, 51.0 
02/06/01 77 . 2959.751 2968.852 327 AP037 22.5 49.5, 51.5 
02/06/01 77 2968.852 2977.964 328 NQ151 32.0 49.0, 42.5 
02/06/01 77 2977.964 2987.054 329 NQ278 28.5 47.0, 49.0 
03/06/01 78 2987.054 2996.128 330 NQ276 34.0 46.0, 49.0 
03/06/01 78 2996.128 3005.245 331 NQ275 32.0 44.0, 49.0 
04/06/01 79 3005.245 3014.340 332 NQ150 34.5 50.5, 50.5 
04/06/01 79 3014.340 3023.425 333 NQ127 35.0 52.0, 51:5 
04/06/01 79 3023.425 3032.537 334 NQ149 35.0 50.0, 52.0 
04/06/01 79 . 3032.537 3041.643 335 NQ147 32.5 49.0, 49.5 
05/06/01 80 3041.643 3050.728 336 NQ279 31.5 51.5, 50.5 
05/06/01 80 3050.728 3059.829 337 NQ274 32.0 52.0, 50.5 
05/06/01 80 3059.829 3068.935 338 NQ280 34.0 52.0, 53.0 
06/06/01 81 3068.935 3078.030 339 NQ128 31.5 48.0, 47.0 
06/06/01 81 3078.030 3087.120 340 NQ129 33.5 48.0, 46.5 
06/06/01 81 3087.120 3096.205 341 NQ158 31.0 48.0, 49.0 
07/06/01 82 3096.205 3105.280 342 NQ154 27.0 43.0, 43.0 
07/06/01 82 3105.280 3114.355 343 NQ122 29.5 43.0, 44.0 
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07/06/01 -8Z 3123.429 
08/06/01 83 3132.504 
08/06/01 83 3141.578 
08/06/01 83 3150.653 
08/06/01 83 3159.728 
09/06/01 84 3168.808 . 

09/06/01 84 3177.887 
09/06/01 84 3186.972 
09/06/01.. 84 3196.047 
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3123.429 2 344 NQ142 32.5 43.5;41.5 
3132.504 345. NQ130 30.5 46.5, 48.0_ 
3141.578 346 NQ111 35.0 48.5, 49.0 
3150.653 347 AP347 35.0 48.5, 47.0 
3159.728 348 AP075 34.0 47.0, 47.0 
3168.808 349 AP083 33.5 47.0, 49.0 
3177.887 350 NQ092 . 29.0 40.5, 41.5 
3186.972 351 NQ030 28.6/ 43.5, 42.5 
3196.047 . 352 NQ086, : 28:5 :44, 
3205;122 353 N{%068. 28.5: 44.5, 43.0 

09/06/01 84 3205.122 3Z14.199: 354 NQ051 . 1 - 29.0 4/0, 41.0, 
10/06/01 

i 
85 

I 

3214.199 3223.274 355 NQ136 1 29.0 48.0, 47.0 
10/06/01 85 3223.274 3232.343 356 NQ162 30.0 43.5, 44.5 
10/06/01 85 3232.343 3241.417 357 NQ096 28.5 43.0, 43.5 
10/06/01 85 3241.417 3250.486 358 AP074 30.5 41.5, 41.0 
10/06/01 85 3250.486 3259.561 359 NQ033 34.0 42.0, 41.5 
11/06/01 86 3259.561 3268.630 sso . N[%031 24.5 43.0, 45.0 
11/06/01 86 3268.630' 3277.705 361 NQ115 28.5 ' 

11/06/01, 86 3277;705. 3286.779 362 NQ048" .27.5.. 
11/06/01 86 3286.779 3295.554* 363 NQ100 29.5T. 44.0, 44.0 
11/op/p1 86 3295.854 3304.923 364 N[2109 28.5 46.0, 44.5 
12/06/01 87 3304.923 3313.998 365 NQ123 31.0 44.5, 40.5 
12/06/01 87 3313.998 3323.073 366 NQ114 31.5 44.0, 43.0 
12/06/01 87 3323.073 3332.145 367 NQ126 31.5 43.0, 41.5 
12/06/01 87 3332.145 3341.215 368 NQ119 30.5 47.5, 46.5 
12/06/01, 87 3341.215 3350.284 369 NQ110 28.5 43.5, 44.5 
13/06/01 88 3350.284 3359.353: 370 NQ050 *H 27,0* 39.5:40.5. 
13/06/01 88 3.359.353: 3368.423 371 NQ093 26.5 45.0, 39.5 
13/06/01 88 3368.423 3377.497 372 NQ067. 29.5 45.0, 44.0 
13/06/01 88 3377.497 3386.574 373 NQ097 30.0'; 46.5, 44.5 
1 /op/01 88 3386.574 ' 3395-..643. 374 NQ062 28.0 47.5, 41.0 
14/06/01 89 3395.643 3404.720 375 NQ082 29.0 44.0, 44.5 
14/06/01 89 3404.720 3413.797 376 NQ010 27.0 43.5, 44.0 
14/06/01 89 3413.797 3422.869 377 NQ037 22.0 41.5, 45.5 
14/06/01 89 3422.869 3431.946 378 NQ049 31.5 45.5, 44.0 
14/06/01 89 3431.946 3441.036 379 NQ038 29.0 43.5, 44.0 
20/06/01 90 3441.036 3450.136' 380 NQ052 29.5 48.5, 48.0 
20/06/01 3450.136 3459.246 381 NQ0.60 30.0 45.0, 47.0 
20/06/01:.: 90* 3459.246 3468.356 382 N:Q07.3 32.0 -48.0, 47.5- 
20/06/01 90 `3468.356 3477.466 383 NQ101 32.0 45.0, 46.0 
20/06/01 90 .3477.466 . .3486576- 384 NQ034 32.5 47.0, 46.5 
21/06/01 91 3486.576 3495.686 385 AP082 32.5 46.5, 48.0 
21/06/01 91 3495.686 3504.786 386 NQ156 31.5 46.0, 46.5 
21/06/01 91 3504.786 3513.916 387 NQ163 31.0 46.0, 47.5 
21/06/01 91 3513.916 3523.026 388 NQ051 32.0 44.0, 42.0 
22/06/01 92 3523.026 _3532188 389 NQ036 17.5 50.0, 49.0 
22/06/01 92 3532.169 3541.269 390 NQ035 16.0 29.0, 28.0 
22/06/01 92 3541.269 3550.369 391 NQ044 30.0 46.0, 51.5 
22/06/01 92 3550.369. 3559.469 392 NQ011 31.5 46.5, 45.5 
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S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 

North Quay to Perry Park 

File : NQ to PP Liner Install 

-''- ate IeiritiN0 meti01 
Start 

*CM TriaTelt 
4-- Agin Is 

gpms-Rit re 
6 

k.0, ' , .. 

._.§-1-eitk ms fatadalill 
Apet oAt ntlqdral r 428gajrn 

22/06/01 92 3559.469 3568.569 393 AP080 35.0 52.0, 49.5 
23/06/01 93 3568.569 3577.669 394 AP085 27.0 43.0, 42.5 
23/06/01 93 3577.669 3586.769 395 AP128 33.0 47.0, 48.0 
23/06/01 93 3586.769 3595.869 396 AP070 32.5 46.5, 45.0 
23/06/01 93 3595.869 3604.969 397 AP084 32.0 46.0, 45.0 
23/06/01 93 . 3604.969 3614.069 398 N0006 - - 

- - 3614.069 3621.921 399 NQ289 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 

Albion Park to KSD 
Cross Connection 

File : AP to KSD CC Liner Install 

,,,, 

Rour- ate 
- 

- feilitm 
ti. 

aGhliiraW 
jStart ' 

reliallnei 
,'FinfifiL ' ' 

EilppifiV 
- .. 

1 iRifilt4 " 

3N.Y4-- 
1 e _ 

- 

31-Oct-00 1 - 129.187 1 BC048: 28.0- 44.5 - 43.5 
01-Nov-00 2 - 129.187 1 BC048 29.5 44.0 45.5 
03-Nov-00 3 129.187 127.040 2 : BC049 30,0 47.5 , 43.0 
04-Nov-00 4 129.187 127.040 2 BC049 30.0 47.0 46.0 
06-N6v-00 5 127.040. 124.681 3 BC047 28.5 45.0 45.0 
07-Nov-00 6 127.040 124.681 3 BC047 33.0 51.5 52.0 

: 08-Nov-00 7 124.681, 112.320 4 BC051 30.5- 49.0 49.0 
08-Nev-00 7 112,320, 119.961 ' 5 , BCO24 33.5 53.0 53.5. 
09-Nov-00 8 124.681 112.320 4 BC051 31.0 49.5 49.5 
09-Nov-00 8 112.320 119.961 5 BCO24 33.0 50.5 50.5 
09-Nov-00 9 129.187 124.681 1r-;73, GROUT - - - 
10-Nov-00 10 119.961 117.602 6 KS022 31.5 51.5 49.5 
10-Nov-00 10 117.602 115.242 7 BC013 34.0 49.0 53.5 
10-Nov-00 10 115.242 112.882 8 BC041 -. - - 
11-Nov-00 11 119.961 ' 117.602 6 " KS022 34.0 51.5: 48.0 
11-Nov-00 11 117.602 * 115.242 7 BC013 33.5 52.0 54.0 
11-Nov-00 11 115.242 112,882 8 BC041 - 
13-Nov-00 12 119.961 117.602 6 KS022 - - - 
13-Nov-00 12 117.602 115.242 7 BC013 - - - 
13-Nov-00 12 115.242 112.882 8 BC041 - - - 
14-Nov-00 13 119.961 . 117.602 6 KS022 33.0 51.5 51.5 
14-Nov-00 13 . 117.602, 115.242 7 BC013 33.0 49.5 50.0 
14-Nov-00 13 115.242 112.882 8 BC041 - - - 
15-Nov-00 14 112.882 110.523 9 BC008 36.5 55.0 57.0 
15-Nov-00 14 110.523 108.163 10 KS056 29.0 47.0 45.5 
15-Nov-00 14 108.163 105.804 11 BC007 - - . 

_ 

15-Nov-00 14 105.804 103.424 12 KS035 - - - 
' 16-NOV-00 15 112.882 110.523 9 I3C008 34.0 51.0 50.5 
16-Nov-00 15 110.523. 108.163 10 KS056 34.0. 51.5 53.0 
16-Noy-00 15 108.163 ' 105.804 11 BC007 - - 

16-Nov400 15 105,804 103.424 12 KS035 - , - 
18-Nov-00 16 103.424 101.018 13 BC006 31.0 45.5 44.0 
18-Nov-00 16 101.018 98.612 14 KS050 32.0 48.0 46.5 
18-Nov-00 16 98.612 96.206 15 BC004 - - - 
18-Nov-00 16 96.206 93.800 16 KS054 - - - 
20-Nov-00 17 103.424 101.018 13 BC006 34.0 48.5 49.5 
20-Nov-00 17 101.018 98.612 14 KS050 36.0 51.0 50.0 
20-Nov-00 ' 17 98.612 96.206. 1. 
20-Nov-00 17 96.206 93.800 16 . KS054 - - - 
21-Nov-00 18 93.800 91.394 17 KS051 28.5 45.5 44.5 
21-Nov-00 18 91.394 88.988 18 BC061 - - - 
21-Nov-00 18 88.988 86.582 19 KS052 - - - 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 

Albion Park to KSD 
Cross Connection 

File : AP to KSD CC Liner Install 

,topy a 

periaiftagl 
1 ---wvz°----,-#w: ,, ci-Cjiamage, 

-11T-&-T9,- .. ' ,...Evtl; 
gEroc Piper 
_.; ,, 

s;,..12,,,,L1w_.4 

, a,: 

_ rP- 

.,., ,a-Z: AD'at 
21-Nov-00 18 86.582 84.176 20 KS032 - - - 
21-Nov-00 18 84.176 81.770 21 BC005 - - - ' 

22-Nov-00 19 93.800 91.394 17 KS051 32.5 45.0 43.5 
22-Nov-00 19 91.394 88.988 18 BC061 34.5 49.0 49.5 
22-Nov-00 19 88.988 86.582 19 KS052 - - - 
22-Nov-00 19 86.582 84.176 20 KS032 - - - 
22-Nov-00 19 84.176 81.770 21 BC005 - . - - 
24-Nov-00 20 81.770 79.364 22 KS047 - - - 
24-Nov-00 20 79.364 76.958 23 - KS053 - - - 
24-Nov-00 20 76.958 74.552 24 BC009 - - - 
24-Nov-00 20 74.552 72.146 25 BC040 - - - 
24-Nov-00 20 72.146 69.740 26 BC042 - - - 
25-Nov-00 21 81.770 79.364 22 KS047 33.0 46.5 47.0 
25-Nov-00 21 79.364 76.958 23 KS053 34.0 47.0 47.0 
25-Nov-00 21 76.958 74.552 24 BC009 - - - 
25-Nov-00 21 74.552 72.146 25 BC040 - - - 
25-Nov-00 21 72.146 69.740 26 BC042 - - - 
27-Nov-00 22 69.740 67.334 27 BC003 - - - 
27-Nov-00 22 67.334 64.928 28 BC002 - - - 
27-Nov-00 22 64.928 62.522 29 KS026 - - - 
27-Nov-00 22 62.522 60.116 30 BC001 - - - 
27-Nov-00 22 60.116 57.710 31 BC043 - - - 
28-Nov-00 23 69.740 67.334 27 BC003 27.5 43.5 39.5 
28-Nov-00 23 67.334 64.928 28 BC002 31.0 45.5 45.5 
28-Nov-00 23 64.928 62.552 29 KS026 28.5 41.5 42.5 
28-Nov-00 23 62.522 60.116 30 BC001 32.0 48.5 48.0 
28-Nov-00 23 60.116 57.710 31 BC043 - - - 
29-Nov-00 24 57.710 55.304 32 KS049 28.0 42.5 43.0 
29-Nov-00 24 55304 52.898 33 BC011 28.0 44.0 44.5 
29-Nov-00 24 52.898 50.492 34 BC037 - - - 
29-Nov-00 24 50.492 48.086 35 BC036 - .. - 
29-Nov-00 24 48.086 45.680 36 KS028 - - - 
30-Nov-00 25 57.710 55.304 32 KS049 - - - 
30-Nov-00 25 55.304 52.898 33 BC011 - - - 
30-Nov-00 25 52.898 50.492 34 BC037 - - - 
30-Nov-00 25 50.492 48.086 35 BC036 - - - 
30-Nov-00 25 48.086 45.680 36 KS028 - - - 
01-Dec-00 26 45.680 43.114 37 KS021 28.5 44.0 44.0 
01-Dec-00 .26 43.114 40.694 38 KS003 31.0 49.0 43.5 
01-Dec-00 26 40.694 38.274 39 KS007 " - - 
01-Dec-00 26 38.274 35.854 40 BCO25 - - - 
01-Dec-00 26 35.854 33.434 41 KS020 - - - 
04-Dec-00 27 45.680 43.114 37 KS021 28.5 43.5 43.0 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 

Albion Park to KSD 
Cross Connection 

File : AP to KSD CC Liner Install 

, 
- 

j;!RPri:, -a, 
-, ,itititA 

v--'' c4' 

Fiala e 

-,- 

- Ctiaiiigge .11..yZ.,- 
_ firirth, '1.0;: 

c reit 
: ,, 

old 
' 

PjlielN O. a 
T 

- Day -28 Days 
04-Dec-00 27 43.114 40.694 38 KS003 29.0 46.5 44.5 
04-Dec-00 27 40.694 38.274 39 KS007 29.0 45.5 46.5 
04-Dec-00 27 38.274 35.854 40 BCO25 - - - 
04-Dec-00 27 35.854 33.434 41 KS020 - - 
05- Dec -00 28 33.434 31.060 42 KS008 - - 
05- Dec -00 28 31.060 28.640 43 BCO23 - - - 
05-Dec-00 28 28.640 26.372 44 KS012 - - 
05- Dec -00 28 26.372 24.058 45 KS010 - - - 
05- Dec -00 28 24.058 21.638 46 KS019 - - - 
06- Dec -00 -29 33.434 31.060 ' 42 KS008 27.5 41.0 40.0 
06-Dec-00 29 31.060 28.640 43 BCO23 28.0 41.5 41.5 
06-Dec-00 29 28.640 26.372 44 KS012 - - - 
06- Dec -00 29 26.372 24.058 45 KS010 - - - 
06- Dec -00 29 24.058 21.638 46 KS019 - - - 
07-Dec-00 30 21.638 19.218 47 KS004 28.0 42.5 41.0 
07-Dec-00 30 19.218 16.798 48 KS006 27.0 39.0 39.5 
07-Dec-00 30 16.798 14.378 49 BC055 30.0 46.5 - 46.0 
07-Dec-00 30 14.378 11.958 50 KS027 - - - 
07- Dec -00 30 11.958 9.538 51 KS005 - - 
08-Dec-00 31 21.638 19.218 47 KS004 30.0 43.0 45.0 
08-Dec-00 31 19.218 16.798 48 KS006 32.5 49.5 50.5 
08-Dec-00 31 16.798 14.378 49 BC055 31.0 46.0 46.5 
08-Dec-00 31 14.378 11.958 50 KS027 - - 
08-Dec-00 31 11.958 9.538 51 KS005 - - - 
09- Dec -00 32, 9.538 7.118 52 BC045 29.0 42.5 42.0 
09-Dec-00 32 7.118 4.698 53 BCO26 28.5 44.5 44.5 
11-Dec-00 33 9.538 7.118 52 KS045 29.5 46.5 45.0 
11-Dec-00 33 7.118 4.698 53 BCO26 30.5 44.5 42.5 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 

Perry Park to 
Breakfast Creek Road 

Cross Connection 

File : PP to BCR CC Liner Install 

- - - , - - T A - T -I I I 4 - . 
sA'r,,a,ze,c,44- 
'CILF14.,01:4 

l i t : : : i t a t 
.. 

,.a.,9:::-;::; 

;Chai i f r g 4 - * 
Aio,--'44t61--,..-e,.; trt -1 ',I--:-= 

i ' C l i d i f i a - § & 
lg,----51::-?-4,q-m).; 

-AF.R.110 

V E t i 5 d 4 R A j e 1 
- _ 

1 Y-r-5;7 

. R a I iikci:, 

c9 
- 

A di :-,, a -,:, 28 ...Pay 
07-Nov-00 BLINDING - - - - - 
08-Nov-00 BLINDING - - - - - 
09-Nov-00 . 1 BULK HEAD N/A - - - - 
11-Nov-00 2 - 143.910 1 KS011 - - - 
14-Nov-00 3 - 143.910 1 KS011 - - - 
15-:Nov-00 - BLINDING - - - - - 
16-Nov-00 - BLINDING - - - - - 
17-Nov-00 - BLINDING - - - - - 
24-Nov-00 4 143.910 141.504 2 BC010 21.0 45.0 44.5 

4 141.504 139.098 3 KS018 32.5 49.5 47.5 
4 139.098 136.692 4 KS009 34.5 46.5 47.0 

25-Nov-00 5 143.910 141.504 2 BC010 30.5 45.0 44.5 
5 141.504 139.098 3 KS018 33.5 49.5 50.5 
5 139.098 136.692 4 KS009 - - - 

27-Nov-00 6 136.690 134.286 5 KS060 32.0 47.0 45.0 
6 134.286 131.880 6 BC014 31.5 49.5 49.0 
6 131.880 129.474 7 BC012 31.0 45.0 47.5 

28-Nov-00 7 136.692 134.286 5 KS060 - - - 
7 134.286 131.880 6 BC014 - - - 
7 131.880 129.474 7 BC012 - - - 

30-Nov-00 8 129.474 127.068 8 BC060 28.5 44.0 44.5 
8 127.068 124.662 9 BC014A 30.0 - 43.0 42.0 
8 124.662 122.256 10 BC012A 30.0 47.0 45.0 

01-Dec-00 9 129.474 127.068 8 BC060 28.5 42.0 43.0 
9 127.068 124.662 9 BC014A 29.0 43.5 45.5 
9 124.662 122.256 10 BC012A - - - 

04-Dec-00 10 122.256 119.850 11 KS024 - - - 
10 119.850 117.444 12 KS025 - - - 
10 117.444 115.038 13 KS043 - - - 
10 115.038 112.632 14 KS023 - - - 

05-Dec-00 11 122.256 119.850 11 KS024 29.5 44.5 44.0 
11 119.850 117.444 12 KS025 29.5 42.0 41.5 
11 117.444 115.038 13 KS043 27.0 40.0 41.5 
11 115.038 112.632 14 KS023 - - - 

07-Dec-00 12 112.632 110.226 15 KS031 28.0 42.5 41.0 
12 110.226 107.820 16 KS042 27.0 39.0 39.5 
12 107.820 105.414 17 KS001 30.0 46.5 46.0 
12 105.414 103.008 18 KS017 - - - 

08-Dec-00 13 112.632 110.226 15 KS031 30.0 43.0 45.0 
13 110.226 107.820 16 KS042 32.5 49.5 50.5 
13 107.820 105.414 17 KS001 31.0 46.0 46.5 
13 105.414 103.008 18 KS017 - - - 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 

Perry Park to 
Breakfast Creek Road 

Cross Connection 

File : PP to BCR CC Liner Install 

P o u r JJ 
1 

- 6 - - _ - 

'ow-4' --t 
.4' 4,1 

t' -1:1,01,04.7ez 

L LOI 

rEktrolPiA. 
. 

\F- poi! 
:'FilP6..N, A- 

11-Dec-00 14 103.008 100.602 19 KS016 30.0 47.0 45.0 

14 100.602 98.196 20 KS014 28.5 42.0 43.0 

14 98.196 95.790 21 KS013 - - - 
14 95.790 93.384 22 KS015 - - - 
14 93.384 90.978 23 BC005 - - - 

12-Dec-00 15 103.008 100.602 19 KS016 20.5 45.5. 44.5 

15 100.602 98.196 20 KS014 20.5 42.5 44.5 

15 98.196 95.790 21 KS013 - - - 
15 95.790 93.384 22 KS015 - , - - 
15 93.384 90.978 23 BC005 - - - 

13-Dec-00 16 90.978 88.572 24 - KS029 26.0 42.0 42.5 
16 88.572 86.166 25 KS030 27.5 41.5 41.5 

16 86.166 83.760 26 KS031A 26.5 41.0 41.5 

16 83.760 81.354 27 KS033 - - 
16 81.354 78.948 28 KS002 - - - 
16 78.948 76.542 29 BCO27 - - - 
16 76.542 74.136 30 BCO28 - - I - 

14-Dec-00 17 90.978 88.572 24 KS029 26.0 43.5 43.0 
17 88.572 86.166 25 KS030 26.5 41.5 42.5 
17 86.166 83.760 26 KS031A 27.5 45.0 46.0 
17 83.760 81.354 27 KS033 - - 
17 81.354 78.948 28 KS002 - - - 
17 78.948 76.542 29 BCO27 - - - 
17 76.542 '74.136 30 BCO28 - - - 

15-Dec-00 18 74.136 71.730 31 BCO29 30.0 45.0 45.0 
18 71.730 69.324 32 BC038 29.5 45.0 44.5 
18 69.324 66.913 33 BC039 28.0 40.0 46.5 
18 66.913 64.512 34 BC030 28.5 45.5 45.5 
18 64.512 62.106 35 BC031 27.5 43.5 45.5 
18 62.106 59.700 36 . BC032 - - - 
18 59.700 57.294, 37 BC033 - - - 

16-Dec-00 19 74.136 71.730 31 BCO29 29.0 44.5 44.5 

19 71.730 69.324 32 BC038 29.0 36.5 38.0 

19 69.324 66.913 33 BC039 29.0 42.0 44.0 
19 66.913 64.512 34 BC030 - - - 
19 64.512 62.106 35 BC031 - - - 
19 62.106 59.700 36 BC032 - - - 
19 59.700 57.294 37 BC033 - - - 

19-Dec-00 20 57.294 54.888 38 BC034 28.5 43.0 42.0 
20 54.888 52.482 39 KS041 29.0 42.5 41.0 
20 52.482 50.076 40 KSO42A 28.0 41.5 43.5 
20 50.076 47.607 41 BC054 30.0 45.0 43.5 
20 47.607 45.264 1 42 BC044 - - - 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 

Perry Park to 
Breakfast Creek Road 

Cross Connection 

File : PP to BCR CC Liner Install 

FLou0Dati, 
tali' 
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tehlih-d-Wmietialita0:31 
.=.--z,-M-i-t-C- k.,.wart---; - 

- V 
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gErde-Ri-V, * . - ' 
--d d - c--- - 

, i 6 9- 

.. - 
i 

, ,-..-, -, 

g 

20 45.264 42.858 43 BC046 - - - 

20 42.858 40.452 44 BC052 - - - 
20-Dec-00 21 57.294 54.888 38 BC034 29.5 43.0 41.0 

21 54.888 52.482 39 KSO41 29.0 42.5 41.0 

21 52.482 50.076 40 KSO42A 26.5 38.0 46.0 

21 50.076 47.607 41 BC054 31.0 44.0 46.0 

21 47.607 45.264 42 BC044 - - - 
21 45.264 42.858 43 BC046 - - - 
21 42:858 40.452 44 BC052 - - - 

21-Dec-00 22 40.452 38.046 45 BC053 28.5 44.0 44.0 

22 38.046 35.640 46 BC065 30.0 45.0 45.5 
22 35.640 33.234 47 KS034 29.0 46.0 45.5 
22 33.234 30.828 48 KS036 - - - 

22-Dec-00 23 40.452 38.046 45 BC053 27.5 39.5 41.0 
23 38.046 35.640 46 BC065 27.5 41.5 40.0 
23 35.640 33.234 47 KS034 - - - 
23 33.234 30.828 48 KS036 - - - 

03-Jan-01 24 30.828 28.422 49 KS037 27.5 36.5 39.0 
24 28.422 26.016 50 KS038 28.5 42.0 42.5 
24 26.016 23.610 51 KS039 - - - 
24 23.610 21.204 52 KS040 - - - 

04-Jan-01 25 21.204 28.422 49 KS037 29.0 40.5 44.0 
25 28.422 26.016 50 KS038 31.0 46.5 46.0 
25 26.016 23.610 51 KS039 - - - 
25 23.610 21.204 52 KS040 - - - 

05-Jan-01 26 . 21.204 18.798 53 KS048 32.5 46.0 46.0 
26 18.798 16.392 54 . KS002 30.5 45.5 44.0 
26 16.392 13.986 55 KS001A - - - 
26 13.986 11.580 56 BC066 - - - 

06-Jan-01 27 21.204 18.798 53 KS048 - - - 
27. 18.798 16.392 54 KS002 - - - 

27 16.392 13.986 55 KS001A - - - 
27 13.986 11.580 56 BC066 - - - 

09-Jan-01 28 11.580 9.174 57 KS067 28.0 40.0 43.0 
28 9.174 6.768 58 KS068 28.5 42.0 41.5 
28 6.768 4.362 59 KS069 29.5 44.0 44.5 
28 4.362 1:956 . 60 KS070 29.5 45.0 44.5 

10-Jan-01 29 11.580 9.174 57 KS067 27.5 47.0 45.0 
29 9.174 6.768 58 KS068 32.0 46.0 46.0 
29 6.768 4.362 59 KS069 - - - 
29 4.362 1.956 60 KS070 - - - 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 
North Quay Shaft 

File : Shaft Liner Installation 

-"Ar'10' ' 
Rouripate,:?,.& 

iVilit 
Pourk10'. --,--4-71,-ZOiVir ourovescriptioa -'7447--,a7Isf .3/4 3--; Nitiosloli:tpi -_-: 

; ''' 
.. ,..,-T P @ r-- a 

. , , 
28 Daykoit _d 

16-Jan-01 1 BLINDING - - - - 
25-Jan-01 2 BASE SLAB - 30.0, 24.5 44.5, 45.5 46.0, 43.5 

02-Feb-01 3 LIFT # 2 
NQ27, NQ11 NQ23 , , 

NQ25, NQ21 
33.0, 32.5 45.5, 47.0 44.5, 44.5 

21-Jun-01 4 SHAFT FLOOR - - - 

26-Jun-01 5 

, 

RL - 8.9 TO -7.5 
NQ29, NQ11, NQ24, 
NQ14, NQ17, NQ18, 

NQ7, NQ8, NQ9 
31.5 47.0 48.5 . 

04-Jul-01 6 RL - 7.5 TO -6.5 
NQ10, NQ12, NQ18, 
NQ36, NQ28, NQ11, 

NQ32, 

. 

34.0, 33.0 49.5, 50.5 50.5, 49.5 

33.5, 35.0 51.5, 52.5 52.5, 53.0 
11-Jul-01 7 RL - 6.5 TO -4.4 NQ28, NQ33, NQ11 34.5, 34.5 51.0, 50.0 53.0, 52,0 

33.0,35.0 45.5, 47.0 50.0, 51.0 
13-Jul-01 8 RL - 4.4 TO -2.4 NQ11, NQ28, NQ34 34.3 51.7 49.6 

33.1 50.0 49.6 
35.0 53.1 47.3 

16-Jul-01 9 RL - 2.4 TO -0.26 NQ11, NQ28, NQ34 27.3 50.3 50.7 
33.1 52.3 49.0 

18-Jul-01 10 RL - 0.26 TO 1.74 NQ11, NO28, NQ34 36.2 43.9 52.7 
18-Jul-01 11 RL 1.74 TO 3.74 NQ11, NQ28, NQ34 33.4 51.1 49.7 

33.3 51.2 49.7 
31.7 50.8 47.6 

23-Jul-01 12 RL 3.74 TO 5.74 NQ11, NQ28, NQ34 31.3 48.9 49.4 
. 35.1 49.8 48.6 

27-Jul-01 13 PRECAST COVER NQ44 to NQ53 - 47.5, 49.0 48.5 
27-Jul-01 14 RL 5.74 TO 7.38 NQ11, NQ28, NQ34 - 43.0 44.0 

43.0 49.5 
44.5 47.5 

, 31-Jul-01 15 RL 7.38 TO 9.105 
NQ15, NQ19, NQ16, 
NQ20, NQ22, NQ26, 
NQ31, NQ35, NQ37 

38.5, 37.5 57.0, 53.0 51.5, 52.0 
- 
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40 

Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 
Albion Park Shaft 

File : Shaft Liner Installation 

16145-E7c.-;,,,.,- 
t:Ro.urzaw 

1,-... 
t7,,,,oup . 

0-4.4-1a-...,tAtal ,Tartit0,6scriptkiti 
- , ..,,,w'',6.. 
75stirfRut. 

,-,,,,,,a, , tRiriiilt gd--- dv.,:r---17 -'-- 
-.. , ilgiOk gx,_. 

oriv. '--- -: -.77-i-K-v-i-.:- 
1..,: 28- Dik, 

.,-.4.1,:,-A,t, 

fi:s.128fOry: r ay ., 

O3-Feb-01 1 FLOOR -13.250 -13.000 
AP6, AP7, AP8, 

AP10 
31.0, 32.0 46.5, 45.5 46.5, 48.0 1 

05-Feb-01 2 FLOOR -13.000 .-12.704 
AP01, AP02 AP03 , , 

AP04 
28.5 41.0 41.0 

15.5 40.5 . 41.0 
13-Feb-01 3 2.4 DIA # 94 -12.754 -11.554 94 - - - 
14-Feb-01 4 2.4 DIA # 94 -11.554 -10.054 94 30.0 44.0 45.5 

32.5 47.5 48.5 
29.5 , 43.5 43.0 

16-Feb-01 5 BENCH -12.704 -11.329 
AP13, AP14, APIS, 

AP17 
32.5 48.0 48.0 

19-Feb-01 6 
SHAFT COVER & 

BENCH 
-11.329 -9.954 

/\P19 , AP21, AP12 , 
AP16, AP18, AP20 

- - - 
, 

AP26 TO AP37 
(cover) 

33.0, 32.5 48.0, 48.5 48.0, 48.5 
12-Mar-01 7 SPOOL - 1 -13.000 -12.075 AP1O - - - 
13-Mar-01 8 SPOOL - 2 -12.075 -11.775 AP10, AP11 - - - 
14-Mar-01 9 SPOOL - 3 -11.775 -9.954 AP10, AP11, AP12 33.0 46.5 48.0 
17-Mar-01 10 LIFT # 1 -9.954 -7.954 AP22 - - - 
19-Mar-01 11 LIFT # 2 -7.954 -5.954 AP23 - 1 32.5 46.5 47.0 

30.5 40.0 41.0 
33.5 45.5 44.5 

20-Mar-01 12 . LIFT # 3 -5.954 -3.954 AP23 - 2 33.5 45.0 45.0. 
35.0 49.5 44.5 

21-Mar-01 13 LIFT # 4 -3.954 -1.954 AP23 - 3 28.0 43.5 44.5 
29.0 43.5 39.5 
32.5 - 47.0 48.0 
34.0 46.0 51.5 

21-Mar-01 14 LIFT # 5 -1.954 0.046 AP23 - 4 
22-Mar-01 15 LIFT # 6 0.046 1.940 AP24 31.0 44.0 45.5 

AP25 32.5 43.0 44.5 
29.0 39.0 38.5 . 

02-Apr-01 16 VENT POLES - 30.5 44.0 42.0 
33.0 44.0 45.5 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner installation 

Kingsford Smith Shaft 

File : Shaft Liner Installation 

, ourlDate 
' ,:g 0 , 

- 
3, - ..,P , 

-r-, BlueDetcrip.tonft 
-1-'-;Z-Z ' ' t_''''l 

osrcipp-No: 
``_4. - W § 1..._.., 

a 4 ,:a8Mayp 
. :, '.-A.E:N.- 

.1- 8, -a _ 
' =c"- 

25-Oct-00 1 RL - 13.6 to 13.10 KSD 01A 2'9.0 48.5 48.0 

30.5 48.5 48.5 
11-Jan-01 2 RL - 13.10 to -10.75 KSD 01, KSD 02 31.5 45.5 47.0 

KSD 03, KSD 04 31.0 47.5 47.0 

KSD 05, KSD 06 

KSD 07, KSD 08 

KSD 09, KSD 10 . 

KSD 11 

19-Jan-01 3 RL - 10.75 to -9.10 KSD 12, KSD 13 29.5 45.0 46.0 
KSD 14 28.5 42.5 42.5 

22-Jan-01 4 RL - 9.10 to -7.8 KSD 15 31.5 45.5 43.5 
- 28.5 42.5 41.5 

23-Jan-01 5 RL -7.8 to -5.4 KSD 16-1 31.5 49.0 45.5 
24-Jan-01 6 RL -5.4 to -3.0 KSD 16-2 30.0 42.0 43.5 

- 30.0 42.5 44.5 
25-Jan-01 7 RL -3.0 to -0.6 KSD 16-3 27.0 37.0 38.5 

- 27.5 41.5 38.0 
26-Jan-01 8 RL -0.6 to 1.8 KSD 16-4 32.0 46.0 46.5 

- 28.0 42.5 41.0 
27-Jan-01 9 RL 1.8 to 3.855 KSD 17, KSD 18 24 41.5 43 

- 30.5 43.5 44 
05-May-01 9 Vent Pole N/A 27.0 45.5 50.5 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 
Perry Park Shaft 

File : Shaft Liner Installation 

' .41;ouniDate ''--9---- t RoutiDakiiptionj StaittiR - "firtit'tg -.' -17-176:4- I:9:1°DM "--'r' 1 ' 85= ' : !';-: P'a ''' a 

30-Mar-01 1 

. 

FLOOR & SUMP 

. 

-12.932 -12.032 
PP01, 02, 03, 

04 
32.0 45.5 46.0 

33.5 46.5 46.5 

07-Apr-01 . 2 1ST LIFT -12.032 -11.357 
PP05, 0-6, 09, 

14 
35.5 45.5 47.0 

09-Apr-01 3 2ND LIFT -11.357 -11.000 
PP05, 06 09 , , 

14 

. 

32.0 45.0 42.0 

12-Apr-01 3 3RD LIFT -11.000 -8.832 
PP07, 08, 10, 

11, 12, 13, 14 

30.5, 31.5, 
25.5 

46.5, 49.0, 
39.0 

42.5, 
47.0, 
36.0 

02-May-01 4 4TH LIFT -8.832 -6.900 PP15 - 1 35.0, 34.0 52.0, 50.5 
51.5, 
52.0 

03-May-01 5 5TH LIFT -6.900 -4.500 PP15 - 2 31.5 43.5 44.5 
28.0 46.5 44.5 
32.5 51.0 50.0 

04-May-01 6 6TH LIFT -4.500 -2.100 PP15 - 3 34.5 . 47.0 48.0 
05-May-01 7 7TH LIFT -2.100 0.300 PP15 - 4 34.0 49.5 50.5 
07-May-01 8 8TH LIFT ' 0.300 2.700 PP15 - 5 34.0 51.5 51.0 
08-May-01 9 2.700 3.700 PP16, 17 31.0 48.5 45.5 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 

Turbot Street Shaft 

File : Shaft Liner Installation 

_-7', 
ur,.,. a e: 

= 

t.,PbOr 
., 

r., ! , ii..:. 

---'t' 

. 

.Eiritshk, '.,, 
7Risirsot 

,,,ir--.--s- ' 74 Da i.,.; 1:14. a, 

23-Mar-01 1 Shaft cover TS01, TS02' 
TS03 

27.5 41.0 41.5 

27-Mar-01 2 -6.705 -4.500 MH 044 30.0 45.5 45.0 
28-Mar-01. 3 -4.500 -2.295 MH 021 28.0 . 41.0 42.5 
28-Mar-01 4 -2.295 -0.090 MH 009 30.0 42.0 44.0 
29-Mar-01 5 -0.090 2.115 MH 014 29.5 43.5 42.0 
29-Mar-01 6 2.115 4.320 MH 025 32.5 48.5 48.0 
30-Mar-01 7 4.320 6.525 MH 036 31.5 45.5 45.5 
02-Apr-01 8 6.525 9.833 MH 007 32.0 44.5 - 43.5 
12-Apr-01 9 9.833 13.140 MH 046 31.0 38 41.5 
12-Apr-01 . 10 13.140 15.345 MH 012 - - - 
18-Apr-01 11 15.345 17.550 MH 031 31.0 37.0 42.5 
18-Apr-01 12 17.550 19.755 MH 033 32.5 44.5 46.5 
27-Apr-01 13 21.960 24.165 MH 011 33.0 46.5 46.0 

28-Apr-01 14 24.165 . 26.370 
MH 006, 

TS04 
31 40.5 44 

25-May-01 15 Vent Pole Footing - - - - 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 

Barry Parade Shaft 

File : Shaft Liner Installation 

um a e ,,-- uni t' ,, StaftRL ,. F4inishRL -1 - ' ,f> ii aye L28 Day ' T.i a gl 

26-Mar-01 - Shaft cover BP01, 
BP02, BP03 

32.0 45.5 46.5 

30-Apr-01 1 -5.173 -2.968 MH 005 31.0 48.5 46.0 
01-May-01 2 -2.968 -0.763 MH 019 33.0 45.0 47.0 
02-May-01 3 -0.763 1.442 MH 023 32.5 43.0 45.5 
03-May-01 4 1.442 3.647 MH 048 32.5 51.0 50.0 
05-May-01 5 3.647 5.852 MH 004 34.0 49.5 50.5 
07-May-01 6 5.852 8.057 MH 001 29.5 47.0 47.0 
09-May-01 7 8.057 10.262 MH 040 32.0 46.5 45.5 
09-May-01 8 10.262 12.467 MH 017 33.0 38.5 37.5 
10-May-01 9 12.467 14.672 MH 038 - - - 

11-May-01 10 14.672 
MH 034, 

BP04 
30.5 46.0 45.5 

22-May-01 11 Vent Pole Footing - - - 

NUMBERING COMMENCES FROM BASE OF SHAFT 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 
Best Street Shaft 

File : Shaft Liner Installation 

g Pour Date Pour Noy i 'It 
1 

, Anis ffkitt: 
71115- 

- 
' 
7 Day , 

, .,_-- 
. a , a .4, 

_ . i e- 

22-Feb-01 1 -8.2 -6.0 BS 01 33.0 47.0 45.5 
23-Feb-01 2 -6.0 -3.8 BS 02 29.5 44.0 44.0 
24-Feb-01 3 -3.8 -1.6 BS 03 26.0 45.0 46.0 
26-Feb-01 4 -1.6 0.6 BS 04 28.0 43.5 44.5 
27-Feb-01 5 0.6 2.8 BS 05 31.0 46.5 44.5 

27-Feb-01 6 Shaft Cover BS01, 
BS02, BS03 

31.0 42.5 43.5 

08-Mar-01 7 2.8 5.0 BS 06 33.0 48.0 47.0 
13-Mar-01 8 5.0 7.2 BS 07 32.5 44.0 44.5 
15-Mar-01 9 7.2 9.4 BS 08 34.5 49.5 48.0 
16-Mar-01 10 9.4 11.6 MH 041 32.0 45.0 43.5 
17-Mar-01 11 11.6 13.8 MH 022 29.5 45.5 44.0 
19-Mar-01 12 13.8 16.0 MH 026 32.5 46.5 47.0 
21-Mar-01 13 16.0 18.2 MH 028 32.5 47.5 47.0 
22-Mar-01 14 18.2 19.2 31.0 44.0 
13-Sep-01 15 Vent Pole Footing - TBA TBA TBA 
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Project : 

S1 Main Sewer Interceptor 
S1 Sewer Tunnel Section 1 

North Quay to Cooksley Street 

Corrosion Resistant 
Liner Installation 

EPB Launch Chamber 

File : Shaft Liner Installation 

our' pate 
Slit 

Np 
Via _We' Mt lainap itOol I e :0"0:10-C-;._ 

pNoJ 
- ' --2,;_,s, 

13-Feb-01 la 3681.348 3687.320 H -1 NQ362 29.5 45.5 42.5 
30.5 47.0 44.5 

14-Feb-01 1 b H 
15-Feb-01 lc H 28.5 39.0 38.5 

29.0 40.5 39.5 
16-Feb-01 id H 30.5 45.5 45.5 

29.5 43.0 43.5 
21-Feb-01 2a 3675.268 3681.348 G (I) -2 NQ310 31.0 47.0 48.0 
22-Feb-01 2b G (I) 29.5 46.5 46.0 

30.5 .47.0 47.0 
24-Feb-01 3a 3666.117 3675.268 F (I) -3 NQ216 26.0 45.0 46.0 

29.0 41.5 42.0 
26-Feb-01 3b F (0) 28.0 43.5 44.5 

32.5 45.0 45.5 
27.0 45.0 42.0 

09-Mar-01 4a 3653.960 3666.117 E (I) -4 NQ212 32.0 45.5 47.5 
30.5 43.5 43.5 

10-Mar-01 4b E(0) 33.5 46.5 41.0 
30.5 47.5 48.0 
33.5 49.0 48.0 

13-Mar-01 5a 3644.810 3653.960 D (I) -5 NQ252 32.5 44.0 44.5 
34.0 49.0 47.0 
32.5 46.5 46.5 

14-Mar-01 5b D (0) 30.5 48.5 48.5 
17-Mar-01 6a 3635.690 3644.810 C (I) -6 NQ263 29.5 44.0 42.5 

32.5 44.5 45.0 
19-Mar-01 6b C (0) 32.5 49.5 49.0 

33.5 46.0 47.0 
34.5 51.0 50.5 

21-Mar-01 7a 3626.600 3635.690 B (I) -7 NQ203 33.5 47.0 46.5 
31.0 42.5 43.5 

22-Mar-01 7b B (0) 
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OBAYASHI 
Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

ABN 68 067 084 708 

Standard Working Procedure 

Joint Venture ABN 68 067 084 708 

ABN 68 067 084 708 

Document No: 25321M11079 Status: Approved 
Title: Spud Bar Hole Sealing Revision: 1 

Job Location: S1 Sewer Tunnel Issued: 05/03/2001 10:34:37 
ZE10 

Job Number: 
Category: 
Checked By: 

Approved By: 

2532 

Andrew P Ridout 
Steve BertonS1 

- Video or AudioNisual training material 

INTRODUCTION 

This Technical Procedure provides the information necessary for the preparation and sealing of the 
spud bar holes. 

RESPONSIBILITY 

The Project Engineer will ensure that all necessary materials and equipment required for the job are 
available and that relevant procedures have been developed for the process. 
The Superintendent will ensure that the established procedures are used to complete the work and 
that appropriate competent personnel are available to carry out the works. 
The Shift Boss will be responsible for ensuring that the correct grouts and epoxies are used for the 
correct application. 
The QA Engineer shall be responsible for correlating spud bar hole sealing information. 

EQUIPMENT REQUIRED 

Welding gun 
Shotpatch 20 
Barra Emulsion AC 
Lokset Rapid or similar 

SAFETY EQUIPMENT REQUIRED 

Personal Protective Equipment 
Goggles / glasses. 
Gloves (Rubber PVC) 
P2 dust mask when breaking / handling premix dry pack. 

ENVIRONMENT 

Dispose of waste materials and packaging in the approved location. Runoff must be controlled and 
collected for treatment before release from site. 

PERMITS 
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Not Applicable 

PREREQUISITE COMPETENCY SKILLS 

All personnel must complete the site surface induction prior to commencing work or entering the site. 
All welding personnel must complete either a Partec Welding Course or the Roslok welding training 
course. 

FREQUENCY OF ACTIVITY 

Each spudbar hole 

REPORTING 

POJV Inspection and Test Plan 
POJV Shift Report 
POJV Spudbar sealing checksheet 

ACTIVITIES 

Spud bar holes will be sealed using the following method. 

a) Each spud bar hole will be thoroughly cleaned and any laitance, hardened slurry, grease and/or dirt 
will be removed from the hole so that only sound grout is evident. The uPVC around the outside of the 
hole will also be cleaned. 

b) Dry pack the spud bar hole with Shotpatch 20 using a small amount of Barra Emulsion AC to 
moisten the mortar. Dry pack the entire hole to within 30 - 50mm of the uPVC lining. Allow the 
mortar to harden. 

c) Roughen the interior of the remaining 38mm hole to ensure a good key joint using a wire brush or 
wire brush wheel. 

d) Apply by gun - Lokset Rapid or equivalent. 

e) Fill the remaining 30 - 50mm of spudbar hole with the epoxy paste. The paste will have the same 
consistency as plasticine to enable it to stay in place in the overhead holes. 

f) Place the uPVC disc centrally over the epoxy filled hole and firmly push home so that the "T" is fully 
encased in epoxy. Clean away any excess epoxy and ensure weld area is clean.The disc will 
overlap the uPVC liner and will temporarily be held in place by duct tape until the epoxy sets. 

Note: When the disc is placed on the uPVC liner ensure that the "T" runs longitudinally, ie along 
the length of the tunnel. 

g) Weld uPVC. Refer - In Tunnel Joining Technical Procedure 2532A/11\41. Note: The minimum time 
before welding the uPVC disc must be 3 hours to allow the epoxy to set. 

RISK/HAZARD CONTROL 

DESCRIPTION OF WORK 
Risk Assessment 

RISK/HAZARD/REASON RISK/HAZARD CONTROL 

Dry packing 

Eye injury Wear goggles 
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Skin injury Wear disposable overalls or long 
sleeved shirt 

. 

Compressed air injury Secure air lines with 
chains/minsup clips 

Wrong mix- Use only bagged approved mix 

ATTACHMENTS 

Inspection and Test Plan 
Spud Bar Hole Sealing Checksheet 
Lockset Rapid Technical Data Sheet 
Shotpatch 20 Technical Data Sheet 

Audit Checklist 
Last Page of 2532114111)061 

Status: 
Request ID: 

Creator: 
Author: 
Notify these people: 

Approved Editor 
Names: 
Workflow Details: 

Submitted By 
Andrew P Ridout 

on 
23/01/2001 00:00:00 ' 

O Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty Limited. 

Approved 05-03-2001 01:32:54 PM ZE10 
APRT-4T96H4 
Andrew P Ridout 
Andrew P Ridout 

5-eff:CF7611firCTRI 

Previous Approvers Current Approver 
Andrew P Ridout 
Steve BertonS1 
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°HAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Inspection & Test Plan 

Title: ITP: Spudbar Hole Sealing 

Location: S1 Sewer Tunnel 
Job No: 2532 

Category: Mining 

Prepared By: Andrew P Ridout 

Joint Venture 

Reference ITP-2532\MI\079 
No: 

Status: Approved 
Revision: 1 

Revision 05/03/2001 
Date: 
Date: 05/03/2001 

Scope of Dry packing and sealing of spudbar holes. 
Work: 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Ref Description Spec 
Standard/ 
Other Ref. 

Freq. of Test Acceptance 
Criteria - 

Insp. 
P: Project 
C: Client 

D: Designer 
M: Manufacturer 

Records/ 
Comments 

Verification 
(Initial & Date) 

1 Health and Safety- Each Shift Ventilation on and 
safety gear in use 

P: HP 
C: S. 

Shift Report 

2 Design of spudbar 
sealing 

Sealing 
method 

Approval from 
uPVC 
manufacturer 

P: WP 
C: S - 

Manufacturers 
correspondence 

3 Dry pack material DS-04.2 & 
TS-301.1 

Each material Installed as per 
manufacturers 
data sheet. 

P: WP 
C: WP 

As per manufacturers 
data sheet 

4 Spudbar hole clean 
and roughened 

For each 
spud bar hole 

Hole clean and 
roughened 

P: WP 
C: S 

Spudbar Hole Sealing 
Checksheet 

5 Dry pack spud bar hole Each spud 
bar hole 

Dry pack tamped 
correctly and 
installed to within 
30mm - 50mm of 
uPVC liner. 

P: WP 
C: 

Spudbar Hole Sealing 
Checksheet 

6 Epoxy grout Each Spud 
bar hole 

Epoxy mixed and 
inserted correctly 

P: 

C: 
Spudbar Hole Sealing 
Checksheet 

7 Place uPVC disc Each Spud 
bar hole 

Fix uPVC disc and 
hold in place with 
duct tape or similar 
until set 

P: 

C: 
Spudbar Hole Sealing 
Checksheet 

8 Welding of uPVC discs Each Spud 
bar hole 

As per TP 
2532\f:01\041 

P: 

C: 
2532%41\041 attachment 
Manual Welding Record 
Sheet 

TP & ITP: 
Approved 

By: 

Position: 

Date: 

Inspection Legend: HP: Hold Point, S: Surveillance, WP: Witness Point 

Approved 
By: 

(Client) 

Last Page of ITP: Spudbar Hole Sealing 

Date: 

Copyright Eroc Pty. Limited. ABN 68 067 084 708 
-This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty. Limited. 

ReSPohse WOrkflOW 
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OBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 2532\K/11\079 - Spud Bar Hole Sealing 
Title: 
Attachment Spud Bar Hole Status: Approved 
Title: Sealing Checksheet 
Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 12/09/2000 

Date: Liner No: 

Spudbar Locations : (Mark on map below and number) 

Invert 

Crown 

Invert 

Hole No Hole 
cleaned 

Hole 
roughened 

Drypack 
installed 

Epoxy uPVC disc 
placed 

Comments 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 
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17 

18 

Signed EOJV: Signed Brisbane Water: 

Last Page of Spud Bar Hole Sealing Checksheet 

Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty Limited. 
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set Rapid 
- Twin cartridge in applied fast set 
polyester injection anchor system 

Uses 

High strength fast set anchoring of a variety of sizes and 
types of bolts and bars into concrete. rock, masonry and 
brickwork where high speed of installation and early 
appilcatbn of bad is required. 

Permanent installation of reinforcement starter bars, 
foundation bolts, base plates, balustrades. barriers and 
safety fencing, railway tracks, tie-back anchors, 
reinforcement doweling abutments. ground anchors etc. 

Advantage. 

Rapid strength gain. 

Provides extremely high pull out bads. 

Non -sag for anchoring in vertical and overhead 
applications. 

Vbration resistant - energy absorbkig of dynamic and 
repetitive bad forces. 

Can be used to install a variety of anchor bolts and 
starter bars eg: black, zinc plated, galvanised and 
stainless steel. 

Convenient - built-in mixer nozzle provides a uniform, 
consistent mix with minimal wastage. 

Moisture tolerant - application can occur while the 
substrate is wet or submersed in water. 

Description 
Lokset Rapid is part of the Parbury Technologies range of 
structural adhesives and grouts for use in the construction 
industry. It combines ease of mixing and appkation with 
high strength performance and features a non -sag, paste 
like consistency before hardening. 

Lokset Rapid is supplied in a convenient 330 ml twin 
cartridge pack complete with static mixer head. Lokset 
Rapid applbatbn guns are also available through your local 
Parbury Technologies branch. 

Technical support 
Parbury Technologies offers a comprehensive range of high 
quaky, high performance construction products. In addition, 
Parbury Technologies offers technical support and on-site 
service to specifiers, end-users and contractors. 

Design criteria 
Lokset Rapid is used where hole diameters are less than 
25 mm greater than the bar or bolt diameter. 

Lokset Rapid is used in overhead and horizontal holes 
where the thixotropic nature of Lokset Rapid minimises 
flow of material out of the hole. 

Working loads - concrete (refer table below) 

Anchor 
Thread 

Size 
Hole 

Diam. 

Min 
Anchor 
Embed 

Max 

Tightening 
Torque 

Working Loads - 
Tension & Shear (kN) 

Concrete Compressive 
Strength 30 Mpa 

Minimum 
Distance 
Between 
Anchors 

Minimum 

Edge 

Distance 
Tension Shear 

MS lOrrrn 60rnm Bien 4.3kN 4.5kN - 6Orrrn SOmrn 
M10 12rrrn 90mm 16Nrn 6.9144 7.1kN 60trm &km 
M12 14rrrn 11Ortrn 30Nm &4kN 10.6kN 70mm 70mm 
M16 16rrrn 12Srrrn 70Nm 123id4 20.OkN 10Crmt 10Orrrn 
M20 24rrrn 150rrrn 140f1rn 19.7kN 302kN 12Ctrim 120rcrn 
f.t24 26rrrn 160nyn 

.. 
22.7kN 43.8kN 140 rrrn . 140rmt 
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Properties 
Data quoted typical for this product but does not constitute 
a speciflcatbn. 

Gal time: 

Temp (°C) Gel time (mins) Minimum time 
before bed (hours) 

5 30 5 

10 20 4 

20 10 2 

30 5 1 

Compressive strengths: 

After the minimum time before bad, the grout typically 
attains a compressive strength It 7exceee of 20 L4Pa. 

Lokset Rapid typically achieves an ultimate compressive 
strength of 90 MPa. 

Sheer strength: 30 MPa. 

Chemical resistance: 

The cured resin is resistant to petrel, oil, grease and most 
acids, alkalis and solvents. 

Application Instructions 
l4ola preparation and formation 

Drill the hole to the correct diameter and depth for the 

particular size stud boil being installed. Optimum 
performa'me of Lokset Rapid requires a rough sided, dust 
free hole. Use of a rotary percussive drill with air or water 
flushing is recommended. 

Cast holes should preferably be of inverse doverai 
configuration. If parallel sided holes are cast they should 
be rough to provide adequate keying. 

Brush the hole using a round pipe cleaner type brsh. 

Blow out all dust. 

Bar preparation 

All bars should be degreased and all flaky rust removed. 

Installation 

Before any new cartridge is introduced to the hole, holding 
the cartridge upwards at 45° to the ground, disperse the 
first pert (20 rills) of the cartridge until the mixed resin Is an 
even consistent colour, 

Insert the nozzle and fa the hole to at least half the drill 
depth. 

Before the resin gels, insert the bolt Into the hole and rotate 
to futly coat the threads of the boil. Continue to fill until 
resin flows around the top of the hole when the stud bolt is 
fully pushed home. 

After the resin has fully cured, attach the fixture and tighten 
the nut. 

Cleaning 

Guns and excess resin should be cleaned within the pot Re 
of the Lokset Rapid. Fosroc Solvent 10 is available for this 
purpose. 

supply 

Lokset Rapid - 330 ml cartridge 

storage 

This product should be stored away from naked flame and 
high temperatures. 

Shelf life of 12 months at 20°C can be expected. This is 
reduced if exposed to higher temperatures. 

Precautions 

Avoid contact with skin and eyes and avoid breathing 
vapours. Use only In well ventilated areas away from heat, 
sparks or naked flames. Wear protective gloves and eye 
protection when mixing or using. 

if poisoning occurs, contact a Doctor or Poisons 
Information Centre immediately - phone 13 11 26. If in 
eyes, hold eyes open, flood with water for at least 15 
minutes and see a doctor. if skin contact occurs, remove 
contaminated clothing and wash skin thoroughly. 

A product Material Safety Data Sheet is available to users 
on request to their nearest Parbury Technologies Branch. 
Read MSDS. Data sheet and Label carefully before first 
use. In emergency, contact any Poisons Information 
Centre. 

Fire 

Lokset Rapid resin S flammable. Confined areas must be 
well ventilated and no naked flames allowed. DO NOT 
smoke during use. 
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Fire reelStence and creep 

At operating temperatures above 40°C, the creep of Lokset 
Rapid under load may become significant. Resin based 
anchors should not be used where tans:tural load bearing 
performance has to be maintained In anchors subjected to 
fire conditions. 

Flash point 

Lotted:it Rapid: 35°C 
Fotroc Solvent 10: 27°C 

Additional Information 

Lokset is only one product in the Partury Technologie's 
range of construction.Froducts. Partxrjr Technologies also 
manufactures a wide range of complementary products 
which includes joint sealants waterstops, waterproofing 
membranes, grouting, anchoring and opecialised flooring 

-materials. In addition, a wide range of products speak:ally 
designed for the repair and refurbishment of damaged 
reinforced concrete is available. This ircludes hand-placed 
and spray grade repair mortars, fluid micro-concretes, 
chemical-resistant epoxy mortars and a comprehensive 
package of protective coatings. 

Manufacnred and sold weer kmrse from Fosroc Imernatoral United. 
eigtand. Fosecc the Fosrce logo and Lokset we rade marks of Farce 
kiternadonal Limited, used under icense. 
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SHOTPATCH 20 - shotpatch 20o 
Premixed oemerd-based shotcrete molter 

DESCRIPTION: 
Shotpatch 20 is a ready-to-use, mutti-component, 
cement based shotcrete mix. It is specially 
designed for durable repairs or overlays t.srig either 
the wet or dry mix shotcrete application system. 

RECOMMENDED FOR: 
Repairs to the underside of bridge decks. 
bridge piers and beams, tunnels, sewer pipes, 
drains, sea walls, and culverts. 
Protection of steel work e.g. fireproofing. 
Tunnel linings and embankment stabisation. 

FEATURES AND BENEFITS: 
Built-in factory quality control for uniform 
results. 
Easy to use - requires only the ackittfon of 
potable water for mitring. 
Economical - reduces handling and clean- 
up costs. 
Is easily pumped using the wet mix 
shotcrete system. 
Good working time - over one hour at 
21°C. 
Can be used with Barra° Emulsion AC 
acrylic- polymer bonding additive to 
provide Increased bond strength and 
greatly reduced permeability. 

TYPICAL PERFORMANCE DATA: 

Age Compressive 
Strength MPa 

Flexural 
Strength MPa 

1 aay 30.0 3.0 

3 days 45.0 3.0 

7 days 60.0 . 5.0 

28 days 70.0 6.0 

Shotpatch 
20 

Shotpatch 20m 

Polymer 
Modified 

Permeability 
(metres/sec.) 
(Taywood Method) 4.1 x 10" 2.5 x 

Volume of 
Permeable Core 
Space (Voids) 
(ASTM C642-74) 11.3% 6.6% 

Water Absorption 
(ASTM C642-75 
Procedure A) 5.2% 1.7% 

'Shotpatch 20 modified with Barra Emulsion AC (1:1 

Barra Emulsion AC to water) 

'Shotpatch 20 modified with Barra Emulsion AC 
(1:1 Barra Emulsion AC to water) 

All performance data is determined by testing of 
actual, in-place shotcreted specimens such as 
cores and beams taken from test panels. 

Reasonable variations from the data shown can be expected, depending on the care taken in 
evaluating test specimens, and jobsite conditions 
such as the quality of substrate preparation, level of expertise of the nozzle man. curing procedures 
and weather. 

APPLICATION DIRECTIONS: 
Prepare the surface to be shotcreted by removing 
all unsound concrete, dirt, dust and debris. 
Saturate the properly prepared concrete surface 
for a minimum of 7 hours prior to shotcreling. 
Mix Shotpatch 20 with approximately 2.0-3.0 
litres of water per 25kg bag. 
Shotpatch 20 can be shotcreted in depths 
ranging from 10mm to 150mm in one pass. 

CURING: 
Proper curing is extremely important. Wet curing is 
recommended for the first 3-5 days, after that time 
continue curing by the use of a quality curing 
compound such as MBT Masterkure 410, or 
Masterkure 402. If Barra Emulsion AC is mixed 
with Shotpatch 20 then only Masterkure 410 can 
be used. Do not use solvent-based curing 
compounds such as Masterkure 402. 

YIELD: 
One 25kg bag of Shotpatch 20 mixed with 10% 
water yields approximately 12.4 :itres (0.0124m3.) 
Allowance must be made for rebound and cut off 
for finishing which will reduce the coverage 
accordingly. As a guide only. the following may 
assist in estimating: 
For a 10mm layer. allow 28-32kg/m2 including 
rebound and cut-off for finishing. 
For a 30mr; layer, allow 75-90kg/m2 including 
rebound and cut-off for finishing. 
Without allowing for cut-off, an allowance of 10% 
can be made for rebound. This is for an 
experienced nozzleman and ideal conditions. For 
overhead spraying the rebound allowance should 
be increased 50-100% depending on the 
admixtures used. Refer to your MBT technical 
representative for further advice. 

PACKAGING: 
Shotpatch 20 is supplied in 25kg paper bags. 

PRECAUTIONS: 
Shotpatch 20 is not toxic, but as with other 
products containing portland cement it has an 
alkaline nature and thus can be irritating to skin 
and eyes. Wear simple dust masks and gloves 
when handling. Keep out of reach of children. 
Wash off splashes of mortar with clean water. If 
irritation persists, seek medical advice. 
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At, Technical Procedure 

OBAYASHI 

Obayashi Corporation Joint Venture Incorporated in Japan 
ARBN 002 932 756 

EROC 
Eton Pty Limited 

ABN 68 067 084 708 

Document No: 25321M11012 Status: Approved 
Title: Primary Grouting of Segments Revision: 2 

Job Location: S1 Sewer Tunnel Issued: 16/10/2000 
Job Number 2532 

Mining 
Checked By: Nick Kure 
Approved By: Argot G Ansons 

Video or AudioNisual training material 

INTRODUCTION 

This TP provides necessary information for thr primary grouting of the Segmental Liner behind the 
EPBM for the S1 Sewer project. 

RESPONSIBILITY 

The grout plant operator will be responsible for use of correct mix design and placing of cleaning balls 
at set intervals. 
The Segment crew will be responsible for the correct instalation of the grout, including checking and 
recording grouting pressure,time quanity and position of grout hole. They will also remove cleaning 
balls. 
The Project Engineer is responsible for submission and trial of mix designs and admixture details. He 
is also responsible for analyising that enough grout is in place based on pressure and quanity. 

SPECIFICATIONS 

TS - 326.12 Cavity grouting of Segmental Lining 
TS - 327 Grouting of Cast In Situ Tunnel Lining 

REFERENCES 

N/A 

DRAWINGS 

T143M05 - Soft Ground Tunnel Precast Segment Lining Typical x-sectional area. 

Grout Plant - Surface - Sketch 
Grout Plant - TBM - Schematic 

EQUIPMENT REQUIRED 

Grout Batching plant inc. Pumps (surface) 
Grout pump & Tank (u/g) 
Hoses & Adaptor for segments 
Plugs for segments 
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SAFETY EQUIPMENT REQUIRED 

PPE 
Signage as required 
Wet weather gear if required 
Goggles, disposable overalls or long sleaved shirts 
Barrier cream 
Gloves 
Eye wash bottles & refills 
P2 dusk masks when breaking bags 
PPE applicable to use with the additives 

ENVIRONMENT 

Disposal of waste in appropriate location 
Run off u/g is controlled through existing tunnel water management system 
Surface spillage controlled through currect waste water treatment on surface (all treated prior to 
leaving site). 
Precations must be taken to minimise the amount of dust and Bentonite dust 
Additives handled & stored in correct areas and caution taken to avoid release. ie drip trays & 
stored in bunded area. 

PERMITS 

N/A 

TESTING/CALIBRATION/MONITORING 

Grout for segments will be a mix of Cement, Bentonite and retarder, established after test trials. 
Testing will be carried out to every 100m3 of grout produced to ensure compliance with specifications. 

PREREQUISITE COMPETENCY SKILLS 

Current site induction including u/g induction. 

FREQUENCY OF ACTIVITY 

Continuously as EPBM advances - grouting is carried out during the propulsion of the TBM. 

REPORTING 

PMS inspection and test plan 
PMS Shift report 
PMS EPBM operator report 

ACTIVITIES 

Grout Mixing - Surface 
Water & Bentonite to be mixed in colloidal mixer 
Cement and admixture added & mixed in colloidal mixer 
Bentonite/water/cement transfered to grout mixer (5 batches to fill grout mixer) 
Transfer grout into agitator stock tanks 
Repeat mixture 
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Filling u/g stock tank 
The u/g stock tank will be filled by a manual valve. The surface grout pump is lifted with a Eloncia 
pressure switch to turn off when the EPB holding tank is full. 

Line Cleaning 
The lines need to be cleaned with a foam ball and water once per shift. This will be done by the 
grout mixing personel and ball recovered in the u/g tank. 
Cleaning will also be carried out when a delay of more than 24hrs is encountered. 

Grouting behind Segment 
The attachment will be screwed into the segment and the pump activated. 
The pressure guage fitted will be monitored to ensure that the grout pressure is correct and not 
over the specified limit. 
The limit of grout pressure will be 1bar above the working pressure of EPBM. 
Grouting will comence at the highest segment in let to let the grout flow down and fill the void. 
Care must be taken to ensure that the grout take is not accessive. Design valve is 7801 per ring. 
If excessive volumes are encounted this may indicate the grout is passing through the tail 
section seal and may cause entrapment of the machine and difficulty in moving forward. 
If design take is exceeded by 20 percent (1501) the suspend grouting and report to shift boss. 
When grouting is complete, remove connector and screw in segment plug. 
The sequence for adding the additive is: Start pumping grout 

Open additive valve 

Pump until grouting complete 
Close additive Valve 

Stop pumping grout. - 

This will avoid the grouting nozzle being blocked with setting grout and help to keep it clean. 

Grout Mix Design 
Item Quanity Method 
Water 500L 1. Add 90L water into colloidal mixer 
Bentonite 31 kg 2. Add 6.2kg with water in colloidal mixer. 

3. Mix for 90 seconds 
4. Transfer to grout mixer 
5. Repeat steps 1-4 5 times to fill grout mixer. 

Cement 125kg 6. Add cement until 125kg has been added 
Stabiliser 2.5L 7. Add stabiliser until 2.5L added 

8. Mix for 2 minutes 
9. Transfer to holding tank 

Add sodium Silicate at nozzle at the rate of 40L per 1 m3. 

Transport of Accelerator 

The Accelerator will be transported to site in a 1000L drum which will be set up on the surface. It will 
be transported to the face in 20L drums and stored on the EPBM. the drums will be trasported in the 
Alimak, and then on the flatcar to the face. 

RISK/HAZARD CONTROL 
DESCRIPTION OF WORK RISK/HAZARD/REASON I RISK/HAZARD CONTROL 

Mixing Hand damage due to hand in 
mixer 

Guard & inform personel of 
danager 
Tag out procedure 
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Mixing Grout Grout eye mix 
Cement dust 
Back cement bags 

Approve design 
Wear mask 
Back safety training 

Grouting Grout eye injury 
Grout skin irritation 

Compressed hand injury 

Grout pump failure 

Wear goggles 
Disposable overalls 
Long sleeved shirt 
Secure lose ends 
Correct lines for pressure 
Precaution maintained 
Clean regulary 

Pumping Grout Excess Grout EPBM 

Grout mixer crush finger/limb 

Standard valve known - stop 
with 20 percent excess 
check for grout around seals 
Ensure guarded 

142ndlino A tralcssfrir 
_._ 

Burns from Accelerator Safety Glasses 
Long Sieve shirt 
Gloves 
Fresh Water availible 

ATTACHMENTS 

Audit Checklist 

Status: 
Request ID: 
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Author: 
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Approved Editor 
Names: 
Workflow Details: 
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Nick Kure 
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Last Page of 2532W111012 
Copyright Eroc Pty. Limited. AN 68 067 D84 708 

This document or any part thereof may not be reproduced, 
transmitted, copied or stored without permission in writing from 

Eroc Pty Limited. 

Approved 06/05/2000 01:23:16 PM ZE10 
NMTG-4HGT9W 
Nonie M Twigg 
Nick Kure 
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4' 
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4' Nick Kure 
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°SMASH, 

Technical Procedure 

Obayashi Corporation Joint Venture Incorporated in Japan 
ARBN 002 932 756 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Document No: 25321MI1038 Status: Approved 
Title: Setout - Liner Installation Revision: 3 

Job Location: S1 Sewer Tunnel Issued: 31/10/2000 
Job Number: 2532 

Mining 
Checked By: Steve BertonS1 
Approved By: Argot G Ansons 

- Video or AudioNisual training material 

INTRODUCTION 

This technical procedure details the methods to be followed to position uPVC liners in the EPB driven 
tunnel, i.e. the Perry Park to Albion Park section of the S1 Main Sewer Interceptor Project. 

RESPONSIBILITY 

Project Manager - will ensure that all aspects of the liner installation and setout (as described by this 
procedure) complies with the specifications of the contract. 

Project Surveyor- will provide survey control for the installation for the liners. 

General Superintendent - will ensure that the established Liner Installation procedure is used in 
conjunction with this procedure, to complete the work and that the appropriate competent personnel 
are available to carry out the works. 

Shift Supervisor - will ensure that each liner is installed within tolerance in accordance with the Shift 
Surveyors set out sheets. The Shift Supervisor is responsible for completion of each liner set out 
record sheet. 

QA Engineer - will record that all works are done in accordance with POJV technical and 
enviromental documentation 

SPECIFICATIONS 

Australian Standard - General Conditions of contract for Design and Contract (AS 4300-1995) 
S1 Main Sewer Interceptor - Stage 1. 

Volume 1 DS-06 Work-As-Executed Drawings 
DS-4.6 Tunnel Alignment 
TS-103.3 Survey and Alignment 
TS-203 Survey and Monitoring 
TS-324.7 Liner Installation 
TS-328.2 Laying and Jointing of pipes. 

Volume 3 Schedule 4 
Schedule 5 

Schedule 6 
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All above as modified by this Technical Procedure and amending design documentation 

REFERENCES 

POJV Safety Management Plan 
Technical Procedure - Installation of Liner 
Technical Procedure - Supply of uPVC liners, lengths and mitres required. 
Calibration Register - Central Filing 28.02 

DRAWINGS 

2532 M 090 to 2532 M 095 inclusive 

EQUIPMENT REQUIRED 

Leica TCRM 1103 Total Stations. 
General survey prisims, legs etc. 

Spirit Level Frame and string line 
Self centering string line guide bar 
2 bubble Spirit level (700mm long) 

SAFETY EQUIPMENT REQUIRED 

PPE as outlined in induction manual 

Fire extinguishers 

ENVIRONMENT 

All works will be conducted in accordance with POJV Enviromental Management Plan (Rev. 2) 

PERMITS 

Nil 

TESTING /CALIBRATION /MONITORING 

Unless otherwise specified, the allowable tolerances on the liner installation shall be a follows: 

Liner installation 

Grade Not Less than 1:3000 
Tolerance from grade - 20mm 

Alignment Tolerance from alignment - 50mm 

Note: Alignment refers to As-Built Design Alignment. 

Calibration 
Survey Equipment Calibration of set out equipment managed by the Project Surveyor, ensuring that 
calibrations are documented and completed as required. 

Monitoring 
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The Shift Supervisor will sign off each liner installed as being correct for level and alignment. 
The Shift Surveyor will randomly check that Shift Supervisors are following this procedure and co-sign 
liner set sheets where random checks have been carried out. 
Quality Assurance Audits will specifically include the survelliance of recorded information as required 
by this Technical Procedure. 

PREREQUISITE COMPETENCY SKILLS 

PON underground induction. 

All relevant statutory certification for equipme,nt operators i.e. Alimak man hoist, Underground Loco 
and other site specific equipment as required. 

Supervisors to sign off on current Technical Procedure and standard working procedures relevant to 
their work activities. 

FREQUENCY OF ACTIVITY 

Each liner installed 

REPORTING 

S1 Tunnel Liner 0/S Pro-forma 
Work-As-Executed Drawings or data Files produced in a Spread sheet format 

ACTIVITIES 

Procedure for S1 tunnel liner setout 

1 General - Survey Software 

Using 'road +' alignment file sets 
EPB (for EPB tunnel) 
HRT (for Hard Rock tunnel) 

(Ensure correct .aln, .prf, .crs & .sta files are selected) 

Alternatively 

Using 'ref-line' points files 
EPB-PTS (for EPB tunnel).GSI 
HRT-PTS (for Hard Rock tunnel).GSI 

(Ensure configuration - 'level interpolation' is set to 'baseline' - not 'first point') 

Note:- 
(1) all horizontal data is on A.M.G. and field distances need to be scaled by a factor of 0.9996. 
(2) the alignment and points files are generated as a series of segments relative to the design 
centroid (1.2m above liner I.L.) of each liner length (nominally 3m, 6m or 9m + adjustment for join) 

2 Plastic liner Setout 

Chainages of ends of each liner (nominal 3m, 6m or 9m lengths) are tabulated on plastic liner setout 
sheets. Example sheet - Plastic Liner Set Out Sheet - Attachment to this T.P. 
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As per 'S1 tunnel liner o/s pro - forma' (Attachment to this T.P.) four nails or pins are to be placed in the 
excavation wall / segment lining at the exact design chainage of the liner section end. 

(a) one to the left. of centreline at wire height (0.240m above invert, 0.960m below centroid) 
(b) one to the right of centreline at wire height (0.240m above invert, 0.960m below centroid) 

one on centreline in the obvert 
(d) one on 0.240m off set centreline in obvert 

Paint pipe number & the chainage on the wall at each pipe end 

S1 tunnel liner o/s pro-forma: 
Complete 'S1 tunnel liner o/s pro-forma' showing: 
(1) chainage of the end of the liner 
(2) offsets of pins (a) to (d) relative to design inside / outside face of liner 
(3) height above pins (a) and (b) to set the wire 

uPVC Liner setting: 
The liner is placed in position. 

Air bags are used to position the free end of the liner according to the pin offset distances and chainage 
on the liner o/s pro-forma. 

The Spirit level frame and string line is used for centre line alignment between pin (a) and (b) and a 0.7m 
self centering string line guide set at the end of the previous installed liner formwork. 

Formwork setting: 
The formwork is primarily set by the invert section being set prior to the obvert section of the formwork 
being installed within the liner. 
(a) 3m invert section placed inside the liner with locating beams fixed to the previous invert. 
(b) a 0.7m self centering string line guide is placed across the rails in the last form of the previously 

installed liner. 
(c) The spirit level frame and string line are firmly mounted in place on the precast segments 
(d) The spirit level frame and string line are set on correct alignment and height relative to pins (c) & 

(d). 
(e) a 0.7m self centering spirit level is used align the form relative to the string line for both direction 

and height and to check the rails on both sides are at the same level. Spud bars are used to 
adjust the form location relative to the string line. 
the obvert section is then travelled down and installed on the invert segment 

(g) this procedure is repeated for the number of forms required for that length of pipe (1,2 or 3 forms 
relative to 3m, 6m and 9m liners) 

(h) the string line and 0.7m self centering spirit level will need to be removed to allow for placement of 
the next invert segment and then replaced to set the new segment being installed to complette 
formwork installation within the 3, 6 or 9m uPVC liner. 

(i) a final check is performed through the full length of the form in this liner to ensure no intermediate 
movement has occurred. 
once the liner / formwork is firmly locked in position by all the spud bars the actual (as 
constructed) offset of each pin to the inside / face of the liner is filled in at the relevant location on 
the pro-forma. The relative to design column is then calculated and filled in. This then becomes 
our Q.A. Survey record. 

Note:- 
Ensure the offset invert distance (0.240m below wire) is maintained. (Shift Supervisor & Shift 
Surveyor) 
always check both bubbles on the spirit levels to confirm both are giving the same reading (Shift 
Supervisor & Shift Surveyor) 
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 regularly calibrate the adjustable bubbles on the spirit levels (Project Surveyor) 
monitor as constructed pipe liner chainage after each pour. (Shift Supervisor & Shift Surveyor) 
If the as constructed chainage is incorrect in either direction it may be necessary to either 
arrange for installation of an odd sized pipe to allow for the discrepancy or recalculate the 
remaining alignment based on the as installed pipe liner location. (Shift Supervisor & Shift 
Surveyor) 

As-Constructed Pick Up: 
Take levels on the invert of the liner after pouring at approximately 150m intervals, to be used as 
constructed levels for hand over to the client. This can be done at the same time as setting out of 
following pours. 

Setting Equipment Description: 
(a) EPB pins are to be 18mm long hilti nails set in quick set epoxy in a 20mm deep 5mm dia 

hole drilled in the segment liners. This will give room for minor adjustment of pin position 
within the drilled hole. 
hard rock pins are to be 120mm long 5mm rods inserted into 100mm deep drilled holes if 
required. 

(b) Spirit Level frame is set to correct offset and level using a plumbob from pin (d or c) and the 
known height. The stringline is run from the frame to the self centering string line guide 
placed in the previous set invert. 

(c) a 0.7m self centering string line guide that is placed across the rails in the last invert form of 
the previous liner. It is indicatively constructed from 25 x 75 RHS. It has a self centering 
lugs underneath it to position it centrally between the rails. At the centreline between the 
two self centering lugs, on the top of the bar, will be a centreline guide marker. 

(d) a similar bar (0.7m spirit level) with two starret 98 series 98-4 100mm adjustable precision 
levels mounted on top is constructed for use across the rails, of the invert sections of the 
forms, as they are placed in position. The centreline guide marker on this bar will be 5mm 
lower on the bar, than the string line guide in (b) above. This will allow for alignment and 
level to be achieved, without the string line being deflected by the guide marker on this bar. 

Survey Control:- 

1. Ensure all stations installed will not cause any restriction of movement of the uPVC lining traveller 
(minimum. Diameter 2.43m when carrying liner) 

2. Maintain consistent record of survey utilising a standard point coding system along with standard 
job file naming system and job register. 

RISK/HAZARD CONTROL 
DESCRIPTION OF WORK RISK/HAZARD/REASON RISK/HAZARD CONTROL 

ATTACHMENTS 

Attachment No.1 - Plastic Liner Set out sheet - Example 
Attachment No.2 - S1 Tunnel Liner 0/S Proforma 
Attachment No.3 - ITP: Survey Tunnel Liner Set Out 
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POINT EAST NORTH PIPE 
LENGTH 

START 
HORIZ 
CH'GE 

START START 
VERTICAL CENTROID 
CH'GE R.L.(IL+1.2GRADE 
3620.879 -10.832 0.000909 

ANGLE 
(.DEC) 

PIPE 
SHORT 
SIDE 

5001 3993.224 64149.578 8.985 3614.500 3614:500 -10.826 0.000909 0.000 9.057 
5002 4001.041 64154.160 8.985 3623.561 3623.561 -10.834 0.000909 0.000 9.057 
5003 4008.864 64158.746 8.985 3632.629 3632.629 -10.843 0.000909 0.000 9.057 
5004 4016.688 64163.332 8.985 3641.698 3641.698 "-10.851 0.000909 -0.250 9.057 
5005 4024.496 64167.954 8.985 3650.772 3650.772 -10.859 0.000909 -2.500 9.057 
5006 4032.135 64172.939 8.985 3659.893 3659.893 -10.867 0.000909 -2.500 9.057 
5007 4039.548 64178.252 8.985 3669.014 3669.014 -10.876 0.000909 -2.500 9.057 
5008 4046.723 64183.883 8.985 3678.135 3678.135 -10.884 0.000909 -2.750 9.057 
5009 4053.624 64189.856 8.985 3687.261 3687.261 -10.892 0.000909 -2.750 9.057 
5010 4060.230 64196.153 8.985 3696.387 3696.387 -10.901 0.000909 -2.500 9.057 
5011 4066.551 64202.728 8.985 3705.508 3705.508 -10.909 0.000909 -2.750 9.057 
5012 4072.553 64209.603 8.985 3714.634 3714.634 -10.917 0.000909 -2.000 9.057 
5013 4078.302 64216.670 8.985 3723.745 3723.745 -10.926 0.000909 -2.250 9.057 
5014 4083.772 64223.963 8.985 3732.861 3732.861 -10.934 0.000909 -3.750 9.057 
5015 4088.770 64231.623 8.985 3742.008 3742.008 -10.942 0.000909 -3.750 9.057 
5016 4093.257 64239.595 8.985 3751.155 3751.155 -10.950 0.000909 -0.750 9.057 
5017 4097.609 64247.569 8.985 3760.239 3760.239 -10.959 0.000909 -2.250 9.057 
5018 4101.658 64255.736 8.985 3769.355 3769.355 -10.967 0.000909 -0.500 9.057 
5019 4105.620 64263.905 8.985 3778.434 3778.434 -10.975 0.000345 -0.750 9.057 
5020 4109.477 64272.130 8.985 3787.518 3787.518 -10.978 0.000345 0.750 9.057 
5021 4113.441 64280.304 8.985 3796.603 3796.603 -10.981 0.000345 0.000 9.057 
5022 4117.398 64288.463 8.985 3805.671 3805.671 -10.985 0.000345 0.250 9.057 
5023 4121.393 64296.610 8.985 3814.745 3814.745 -10.988 0.000345 -0.250 9.057 
5024 4125.353 64304.775 8.985 3823.819 3823.819 -10.991 0.000345 0.000 9.057 
5025 4129.310 64312.934 8.985 3832.888 3832.888 -10.994 0.000345 0.000 9.057 
5026 4133.268 64321.094 8.985 3841.956 3841.956 -10.997 0.000345 0.000 9.057 
5027 4137.225 64329.253 8.985 3851.025 3851.025 -11.000 0.000345 0.000 9.057 
5028 4141.182 64337.413 8.985 3860.094 3860.094 -11.003 0.000667 0.000 9.057 
5029 4145.140 64345.573 8.985 3869.162 3869.162 -11.009 0.000667 0.250 9.057 
5030 4149.135 64353.720 8.985 3878.236 3878.236 -11.015 0.000667 0.000 9.057 
5031 4153;128 64361.862 8.985 3887.305 3887.305 -11.022 0.000667 -0.750 9.057 
5032 4157.021 64370.070 8.985 3896.389 3896.389 -11.028 0.000667 0.250 9.057 
5033 4160.945 64378.252 8.985 3905.463 3905.463 -11.034 0.000667 1.000 9.057 
5034 4165.018 64386.377 8.985 3914.553 3914.553 -11.040 0.000345 -0.500 9.057 
5035 4169.015 64394.529 8.985 3923.632 3923.632 -11.043 0.000345 0.000 9.057 
5036 4173.008 64402.671 8.985 3932.700 3932.700 -11.046 0.000345 -0.250 9.057 
5037 4176.968 64410.836 8.985 3941.774 3941.774 -11.049 0.000345 0.000 9.057 
5038 4180.925 64418.995 8.985 3950.843 3950.843 -11.052 0.000345 0.000 9.057 
5039 4184.882 64427.155 8.985 3959.911 3959.911 -11.055 0.000345 0.000 9.057 
5040 4188.840 64435.315 8.985 3968.980 3968.980 -11.058 0.000345 0.000 9.057 
5041 4192.797 64443.474 8.985 3978.049 3978.049 -11.062 0.000909 0.000 9.057 
5042 4196.754 64451.634 8.985 3987.117 3987.117 -11.070 "0.000909 0.000 9.057 
5043 4200.712 64459.793 8.985 3996.186 3996.186 -11.078 0.000909 0.000 9.057 
5044 4204.669 64467.953 8.985 4005.255 4005.255 -11.086 0.000909 1.250 9.057 
5045 4208.815 64476.048 8.985 4014.349 4014.349 -11.095 0.000909 1.000 9.057 
5046 4213.100 64484.064 8.985 4023.439 4023.439 -11.103 0.000909 1.500 9.057 
5047 4217.598 64491.975 8.985 4032.539 4032.539 -11.111 0.0005 2.000 9.057 
5048 4222.375 64499.733 8.985 4041.650 4041.650 -11.116 0.0005 1.750 9.057 
5049 4227.384 64507.336 8.985 4050.755 4050.755 -11.120 0.0005 1.750 9.057 
5050 4232.622 64514.784 8.985 4059.860 4059.860 -11.125 0.0005 1.750 9.057 
5051 4238.086 64522.068 8.985 4068.965 4068.965 -11.129 0.0005 1.500 9.057 

Mining50§qcti6W4WaltAiKingi-41ut She&9 Et5xa4Q769.00 3 40.71%0Wooliect t1304 0.0005 gA02 9.057 
5053 4249.603 64536.165 8.985 4087.171 4087.171 -11.138 0.0005 2.250 9.057 
5054 4255.746 64542.899 8.985 4096.287 4096.287 -11.143 0.0005 1.500 9.057 

I 
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OB4YLSH I 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MR038 - Setout - Liner Installation 

Attachment S1 Tunnel Liner 0/S Status: Approved 
Title: Proforma 
Category: Mining Revision: 3 

Location: S1 Sewer Tunnel Project: 2532 
Date: 18/09/2000 

Mining - Section - Si Tunnel Liner 0/S Proforma: Rev 3 - Uncontrolled Copy Page 1 
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OBANASFil 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Title: 

Location: 
Job No: 

Category: 

Prepared By: 

Scope of 
Work: 

ITP: Setout - Liner 
Installation 
S1 Sewer Tunnel 
2532 
Mining 

Stephen C Berton 

Inspection & Test Plan 

Joint Venture 

Reference ITP-2532\MI\038 
No: 

Status: Approved 
Revision: 3 

Revision 21/09/2000 
Date: 
Date: 21/09/2000 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Ref Description Spec 
Standard/ 
Other Ref. 

Freq. of Test Acceptance 
Criteria 

Insp. 
P: Project 
C: Client 

D: Designer 
M: Manufacturer 

Records/ 
Comments 

Verification 
(Initial & Date) 

1 Survey As-built of 
tunnel precast 
segments 

3m interevals Each interval 4 

points picked up 
P: HP 
C: S 

Data reduced 

2 Analysis of As-built 
data 

DS-4.6; 
TS-103.3; 
TS-203; 
TS-324.7: 
TS-328.2 

All data Produce As-built 
Design Alignment 

P: HP 
C: WP 

As-built Design Alignment 
produced, providing 
design invert levels and 
design centroid for uPVC 
liners 

3 Analysis of As-built 
design alignment 
relating to uPVC liner 
survey set out data & 

uPVC liner length and 
mitre requirements 

All data Each 
Pipe 

Produce spread 
sheet providing set 
out information for 
liners and lengths 
and mitres for 
liners 

P: HP 
C: S 

Spread sheets 

4 Survey set out & 
installation of liner set 
pins 

Each Liner All nails installed 
as required 

P: HP 
C: S 

Survey field records - 

electronic or field book 

5 Installation of uPVC 
liner - set location 
record 

Each Liner Checklist - off set 
measurments 
within tolerance 

P: HP 
C: WP 

Completed checklist 

6 uPVC liner installation 
Alignment As-built 

DS-4.6; 
TS-103.3; 
TS-203; 
TS-324.7: 
TS-328.2 

Each Liner Within tolerance P: HP 
C: WP 

Completed checklist 

7 uPVC liner installation 
Invert level As-built 

150m of 
tunnel 

Within tolerance P: HP 
C: WP 

Survey field records - 

electronic or field book; 
data recorded on Works 
As Executed drawings 

TP & ITP: 
Approved 

By: 

Position: 

Date: 

Inspection Legend: HP: Hold Point, S: Surveillance, WP: Witness Point 

Approved 
By: 

(Client) . 

Last Page of ITP: Setout - Liner Installation 

Date: 

© Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty. Limited. 
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OBAYASHI 

Technical Procedure 

Obayashi Corporation Joint Venture Incorporated in Japan 
ARBN 002 932 756 

EROC 
Eroc Ply Limited 

ABN 68 067 084 708 

Document No: 25321M11065 Status: Approved 
Title: Installation of Liner - North Quay to Revision: 1 

Perry Park (Hard Rock Tunnel) - T 
joint 

Job Location: S1 Sewer Tunnel Issued: 12/1212000 
Job Number: 2532 

Mining 
Checked By: Andrew P Ridout 
Approved By: Argot G Ansons 

- Video or AudioNisual training material 

INTRODUCTION 

This technical procedure details the methods to be followed to transport, position and install liners in 
the hard rock driven tunnel, i.e.the North Quay to Perry Park section of the S1 Main Sewer Interceptor 
Project. 

RESPONSIBILITY 

Project Manager will ensure that all aspects of liner installation complies with the specifications of 
the contract. 

Project Engineer- will ensure that all necessary materials and equipment required for the job are 
available and that procedures are developed for each process. 

Project Surveyor- will provide survey control for the installation for the liners. 

General Superintendent - will ensure that the established procedures are used to complete the work 
and that the appropriate competent personnel are available to carry out the works. 

QA Engineer - will record that all works are done in accordance with POJV technical and 
enviromental documentation 

Shift Personnel - will ensure that the works are undertaken as per the documented procedures and in 
a safe manner. 

SPECIFICATIONS 

Australian Standard - General Conditions of contract for Design and Contract (AS 4300-1995) 
S1 Main Sewer Interceptor - Stage 1. 

Volume 1 TS-300 Concrete Works* 

Volume 3 Schedule 4* 
Schedule 5* 
Schedule 6* 

2532 \MI\065 - Installation of Liner - North Quay to Perry Park (Hard Rock Tunnel) - T joint, Revision 1 (Uncontrolled Copy) 1 
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* As modified by this Technical Procedure and associated docUmentation. 

REFERENCES 

POJV Environmental Management Plan 

POJV Safety Management Plan 

Technical Procedure - Liner installation - Survey Setout 

Technical Procedure - Supply of corrosion resistant uPVC liner 

Technical Procedure - Roslok Liner Tube - In tunnel welding 

DRAWINGS 

Drawing No 2532M035 Rev 0 - Hard Rock Tunnel Final Lining Details 

EQUIPMENT REQUIRED 

Liner nose protector 

Liner transport and uPVC liner position traveller 

Internal formwork sections obvert/invert 

Spud bars 

Air bags; Jockey wheel uPVC liner traveller 

Small tools 

Services 

SAFETY EQUIPMENT REQUIRED 

PPE as outlined in induction manual 

Fire extinguishers 

ENVIRONMENT 

All works will be conducted in accordance with POJV Enviromental Management Plan (Rev. 2) 

PERMITS 

Not Applicable 

TEST 1 I' 1 ° 
Unless otherwise specified, the allowable tolerances on the liner installation shall be a follows: 

Liner installation 

Grade not less than 1:3000 
Tolerance from grade - 20mm 

Alignment Tolerance from alignment - 50mm 

2532'Ml \065 - Installation of Liner - North Quay to Perry Park (Hard Rock Tunnel) - T joint, Revision 1 (Uncontrolled Copy) 2 
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Refer to seperate. Technical Procedure for the survey liner setout. 

NOTE: The Shift Supervisor will sign off each liner installed as being correct for level and alignment. 

PREREQUISITE COMPETENCY SKILLS 

POJV underground Induction. 

All relevant statutory certification for equipment operators i.e. Gantry crane, alimak man hoist. 

Supervisors to sign off on current Technical Procedure and standard working procedures relevant to 
their work activities. 

FREQUENCY OF ACTIVITY 

Completion of tunnel liner installation. 

REPORTING 

Shift Report completed for each shift worked. 
Liner installation checksheet - each liner. 

ACTIVITIES 

Introduction. 

The installation of the liners in the Hard Rock bored section of the tunnel will be undertaken in four 
seperate phases: 

liner preparation; 
transport of liner; 
installation of liner using internal formwork; and 
Concreting of liner. 

Prior to the installation of the liners, the bored tunnel section will be surveyed and an installation plan 
of the tunnel alignment prepared. Also produced will be liner installation requirement criteria i.e. length 
of each liner and the mitre cuts for curves to be calculated. 

Generally uPVC Liner installation will be from North Quay and progress towards Perry Park. Although 
initially five uPVC liners will be lowered into the tunnel from North Quay site, and travelled into the 
tunnel via the jockey wheel traveller. 

These liners will be set in position and concrete poured from North Quay shaft. The fifth liner will be 
installed first followed by the remaining liners heading towards North Quay. Once these liners have 
been concreted in position the form work will be moved through the completed liners and liner 
installation will commence heading towards Perry Park. Hence uPVC liners lowered into the tunnel at 
Perry Park and transported up the tunnel for installation. 

Liner preparation (by manufacturer) 

Each liner will have a final visual inspection prior to being transported to Perry Park to ensure that 
they are free of damage and that they have met all of the manufacturers pre delivery requirements. 
(Refer checksheet in TP Supply of corrosion resistant uPVC liners) 

Each liner will be numbered to denote its position in the installation sequence. The liners will be 
checked and then the liner will be transported to site. 
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Liner preparation (by site) 

Upon delivery of each liner to site a POJV representative will sign receipt of the liner, confirming all 
manufacturer requirements have been met. 

The liner will then have temporary internal bracing installed in two locations within the pipe (each 
approximately 2 metres from each end), during site storage. 

Liner Mitre / Length trimming 

Each liner will be trimmed to its required length and mitre on site. (This currently being carried out by 
the liner manufacturer) Its leading end ie the end travelling up the tunnel first (end of pipe closest to 
North Quay) will be mitred to suit the angle of deflection for the alignment curves. The liners trailing 
end will be cut square. 

Mitre / length trimming carried out on site will be supervised and managed by the manufacturer. 

Mitre/length trimming work procedure. 

Mitre/length requirements are obtained from survey alignment design. Where tunnel records indicate 
installation creep site survey adjustment of length and mitre maybe required in order to maintain the 
predetermined liner lengths and mitres established by asbuilt survey alignment generation. 

Transport of Liners 

Installation of the liners within the bored tunnel will generally be from North Quay and travel towards 
Perry Park. 

The first five liners will be lowered into the tunnel from North Quay. These liners are travelled from the 
base of the shaft to the set position via the jockey wheel traveller. 
Following the installation of the liners from North Quay the remaining liners will be transported to Perry 
Park and off loaded for storage or lowered directly down the shaft onto the waiting traveller using 
spreader bar and straps. 

Before being lowered into the shaft the storage stiffeners are removed and the liner lowered into the 
shaft. 
Each liner will be lowered down Perry Park shaft and seated on a specially designed traveller. A nose 
protection piece and two internal supports.will be placed on the front of the liner to protect it from any 
damage that may occur while travelling up the tunnel 
The liner will be secured to the traveller and transported down the tunnel to the previously installed 
liner. 

Liner Installation 

Rail Removal: 
As each liner set installation sequence requires, existing tunnel rail is removed and the tunnel 
excavated surface (obvert and invert) cleaned in preparation for liner installation 

Following cleaning of the excavated surface the exposed rock is inspected for ground water control 
measures. Ground water control measures will be installed as and where required. Measures include 
but are not limited to, any single or a combination of geotextile and plastic sheeting installation, poly 
pipe installation, seal grouting, plastic sheeting, geotextile. 

The excavated ground conditions will also be inspected for suitablility to provide form work support via 
the spud bars. Should the ground conditions be determined as inadequate, split sets securing butterfly 
plates are installed in spud bar locations for spud bar bearing. 
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Spud bars may be required to be extended (ie. length increased to suit ground conditions) by installing 
lengths of 32mm NB pipe on the end of the spud bar. These pipe extensions are pre cut and used 
following measurement from within the formwork to the excavated surface. The pipe section is placed 
on the end of the spud bar and spud bar installed. 

Should there be no requirement for ground water control within the liner set installation sequence, 
following removal of the rail and cleaning of the excavated ground a ''Sliding Floor" is installed in the 
invert. The sliding floor replaces the exisiting tunnel rail allowing the pipe traveller to position the 
incoming liner directly in its required location ready to accept tunnel internal formwork. The sliding 
floor is a manufactured curved (to excavated tunnel profile) plate with rail (flat bar) fixed and supported 
to allow the liner carrier to travel from the height of the existing rail to a lower level, providing 
clearance for the liner carrier to be located beneath the liner invert level and allowance for the carrier 
to lift the liner into position, ready to accept the internal form work. 

The liners will butted together with a "7' piece inserted between the liners. The 'T' piece will be 
positioned and then held in place by the formwork. The joins will be fully welded after the liner has 
been concreted in position. 

) 

PREVIOUS LINER 

FIELD WELD 
"T" PIECE FIELD WELD 

The "T" piece is inserted following completion of setting of adjacent liners. 

NEXT LINER 

T piece support is via expanding rings (similar to EPB tunnel) - however additional liner support is 
installed alongside the expanding ring (where required) due to angles required to follow tunnel 
alignment. All the liner and T support are secured in position using a cam system secured between 
adjacent sections of the internal form work. (see attached sketch) 
The cam system is to be installed on each connection bolt between the formwork. 

Formwork setup and dismantle 

Each formwork move will consist of moving the invert through the existing formwork by the formwork 
monorail together with an obvert section of formwork collapsed over the formwork traveller in the 
following sequence. 

Obvert- dismarntic. 

Remove bolts between obvert / obvert (Ring to Ring) 
Remove bolts along interface invert and obvert panel 
Remove spud bars (in obvert only) 
Position traveller and then raise to take obvert section 
Connect stripping cylinders to side panels 
Remove shear brackets / locators. 
Remove locking pins in crown/side hinge 
Collapse side panels using stripping cylinders. 
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 Lower crown 

Invert dismantle 

Move traveller into previously set formwork to enable the invert panel to be dismantled. 
Remove bolts in the invert to invert section (Ring to Ring) 
Remove bolts from the longitudinal invert hinge. 
Remove invert spud bars. 
Position the traveller so that the cantilever arm and cylinders are over the invert section. 
Connect the hydraulic couplers for the invert cylinders. 
Switch hydraulic flow to invert cylinders. 
Lower invert cylinders and connect to invert panel. 
Raise the invert panel and connect ties to invert. 
Lower invert cylinders to fold up panel. 
For 6m section connect the inverts together using the plate tie and release pressure from the 
cylinders to enable movement of the invert trolleys. 
Switch hydraulic flow back to the traveller. 
Disconnect hydraulic couplers for invert cylinders. 
Push folded invert between obvert, adjusting side panels to suit. 
Travel to next setup. 

Invert setup 

Remove lower stiffener brace 
Position the traveller at the end of the form - ensure that the safety chain is across to prevent 
the traveller from travelling of the end of the invert segment 
Roll the invert form out along the cantilever arm 
Connect the hydraulic couplers 
Switch hydraulic flow in invert cylinders 
Raise invert cylinders to open out invert panel. 
Disconnect ties to invert. 
Lower invert section into position. Use traveller to position invert against previous invert and insert 
bolts. 
Install invert hinge bolts and level section. 
Align invert section for line and grade ensuring that the plastic liner position is correct. 
Cut a 38mm hole, at spud bar locations, in plastic liner to take spud bars. Install collar seal, spud 
bar bracket and insert spud bar. 

NB: Spud bar holes must not be cut through any welds on the plastic liner. To avoid this move 
the spud bar hole. 

Obvert setup 

Switch hydraulic flow to traveller. 
Disconnect hydraulic couplers and roll invert cylinders away. 
Position traveller for the obvert section. 
Raise traveller evenly and match crown panel to previous crown. 
Install bolts between crown panels 
Push side panels out 

Disconnect side stripping cylinders and tighten bolts in shear brackets to snug tight. 
Raise front of traveller until the liner is firm. 
Position shim plates between side panels and invert panels and install locking bolts for shims so 
they don't vibrate out. 
Lower traveller and return for next ring. 
Install bolts between rings ( minimum 2 bolts per panel) and remainder of bolts in invert hinge. 
Install remaining spud bars. 

Once the formwork is in position it will allow the side and top of the liner to be spudded to the 
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excavation so that it is held in its design position while being concreted. Nominally six (6) spudbars 
will be used around the liner circumference every three (3) metres. 

Liner Encasement Concrete 

Formwork Preparation 

Upon completion of setting all liners in the liner set installation sequence, the bulkhead is attached to 
the formwork. 

The internal form work vibrators are attached and checked for operation. (see attached sketch 
detailing location of vibrator connection brackets within the formwork). 
Vibrators are to be located and operated (consequently relocated during the pour) to coincide with the 
filling of the concrete around the formwork. 
Inspection holes in the formwork bulkhead and tapping (sound testing) on the internal skin of the 
formwork will indicate the location of the concrete around the formwork during the pour. 

Concrete Delivery 

Concrete is delivered to the site in accordance with Technical Procedure 25321M11052 Batching, 
Transport and Supply of Concrete. 

Concrete is delivered to Drop Holes which have been drilled lined with concrete delivery pipe from the 
surface to the tunnel. Drop holes have been located along the tunnel alignment generally at 300m 
centres (including current Maintenance Hole Shafts as drop holes). 
The drop hole used for concrete delivery is the closest hole to the bulkhead of the pour when heading 
towards Perry Park. The only exception to this, when the bulkhead is within (nominally) the length of 
the next liner installation sequence length. 

A concrete pump is connected to the top of the drop hole concrete line - where delivery agitators will 
discharge. 
At the base of the drop hole the tunnel concrete delivery line is connected and piping supported as 
required. 
A hydraulic shut off valve is installed at the base of the drop hole and tunnel delivery line bend. This is 
used at the commencement of pouring and when pouring is stopped for any reason. 

The concrete delivery line along the tunnel is located in the invert of the excavated tunnel to the side 
of the existing rail - ensuring clear passage for tunnel vehicle movements. 

The delivery line is ramped to the height required to continue into the formwork. 

Within the formwork additional rail has been placed and small travel bogies to support the concrete 
line within the formwork. The concrete line extends along the formwork to the injection port. Injection 
ports for concrete are spaced at three metre centres, 'Coated in the crown of the formwork. 

The formwork traveller is relocated within previous poured liners supported by uPVC liner internal 
trolley (rail) sections. These are moved with the formwork as the liners progress. Similarly the 
concrete delivery line (within the formwork) may be stored on the the liner internal trolley when not in 
use. 

As concrete fills the form work the concrete line within the formwork is shortened as required, hence 
moving to injection ports to continue pumping of concrete. 

RISK/HAZARD CONTROL 
DESCRIPTION OF WORK RISK/HAZARD/REASON RISK/HAZARD CONTROL 
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Transport of liner. Storage yard 
- site 

Vehicle accident Radio contact / Qualified 
operators 

Unload liner - personal injury Marked set down area 

Lower liner down shaft Personal injury Flashing light system to make 
personnel aware of lowering liner 

Noise Explore limitations of site 
Damage to liner Training procedures, adequate 

lifting equipment 
Insert wrong way down shaft Check sheet prior to insertion 

Seat liner on traveller Incorrect orientation Correct orientation on surface 

Transport liner down tunnel Derailment Rail maintenacne, clean up of 
area before transport 

Damage to liner Design of carrier 
Personal injury / run over Design of carrier does not 

obstruct view of driver, PPE 

Locate liner with previously 
installed liner 

Incorrectly matched, unable to 
weld 

Correct orientation during 
transport quaility assurance 

Invert Install Personal injury Operator ensure all persons 
aware 

Drive the traveller too far forward Rail stops / training 

Dismantle invert formwork As per invert 

Install spud bars Spud bar hold on joint Procedures, training - personnel 
aware 

Dismantle obvert As per install invert 

Install obvert As per install invert 

Position of formwork Incorrect grade Survey check sheets 
Incorrect alignment Survey check sheets 
Incorrect installtion Check sheets - shift supervisor 

shift report 
Install bulkhead Under-inflation Maintain air pressure regulator 

Damage to bulkhead before 
installation 

Back-up bulkhead material - 
timber 

Bulkhead blowing out Communications to pump 
operator clear 

Concrete liner Inconsistant concrete Test cylinders and slumps 
Concrete blockages & clean out Muck skip for excess concrete 
Leakage through spud bars Installation of compressible 

washers 

ATTACHMENTS 
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 Shift report - Liner Installation. 

Liner Intallation Checksheet 

Pre pour inspection sheet 

Inspection and Test Plan 

Audit Checklist 
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OBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\065 - Installation of Liner - North Quay to Perry Park 
(Hard Rock Tunnel) - T joint 

Attachment Tunnel Liner Status: Approved 
Title: Installation 
Category: Mining Revision: 1 

Location: Si Sewer Tunnel Project: 2532 
Date: 19/09/2000 

Date: 

Description brnitier!s, 40115:!PR initial 
Tunnel invert and wall clean Yes / No 
Ground water control 
measures installed 

Yes / No 

Spud bar location - ground 
conditions checked for form 
support 

Yes / No 

Liner Installation 

Liner No 
/ 

Liner No / 

Liner "T" joint installed 
correctly 

Liner set within tolerance Yes / No Yes / No 
Formwork installed correctly Yes / No Yes / No 
Spudbars installed correctly Yes / No Yes / No 
Spudbar seals in position Yes / No Yes / No 
Minimum gap betWeen liner 
and rock 

- - - 

mm mm 
Liners checked after 
installation of formwork and 
still within tolerance 

Yes / No Yes / No 

Comments: 
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Peabody Supervisor: Date: / / 

Last Page of Tunnel Liner Installation 

Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 

Eroc Pty Limited. 
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CYBANASI-11 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532%41\065 - Installation of Liner - North Quay to Perry Park 
(Hard Rock Tunnel) - T joint 

Attachment Pre Pour Inspection Status: Approved 
Title: 
Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 19/09/2000 

Pour Number: 
Date: 

Liner 
Nos: 

em Wit lon, Initials 6 61: "dbts 
1 Liner installation completed (Form 

completed) - 

2 Communication (concrete - tunnel) OK 
3 Concrete pump set up OK 
4 Concrete Line installed; Couplings 

clipped and secure 
5 Vibrators installed and checked for 

operation 
6 Liner traveller removed from pour area; 

Located in previous poured liners 
7 Services available at pour 
8 Bulkhead installed 

Comments: 

Peabody Representative: Date: / / 

Brisbane Water: 

Last Page of Pre Pour Inspection 

Date: / / 

0 Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty Limited. 

Mining - Section - Pre Pour Inspection: Rev 1 - Uncontrolled Copy Page 1 
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Technical Procedure 

OBAYASHI 

Obayashi Corporation Joint Venture Incorporated in Japan 
ARBN 002 932 756 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Document No: 25321MI1037 Status: Approved 
Title: Installation of Liner - Perry Park to Revision: 2 

Albion Park - T joint 
Job Location: S1 Sewer Tunnel Issued: 19/10/2000 
Job Number: 2532 

Mining 
Checked By: Andrew P Ridout 
Approved By: Argot G Ansons 

_ - Video or AudioNisual training material 

INTRODUCTION 

This technical procedure details the methods to be followed to transport, position and install liners in 
the EPB driven tunnel, i.e.the Perry Park to Albion Park section of the S1 Main Sewer Interceptor 
Project. 

RESPONSIBILITY 

Project Manager will ensure that all aspects of liner installation complies with the specifications of 
the contract. 

Project Engineer- will ensure that all necessary materials and equipment required for the job are 
available and that procedures are developed for each process. 

Project Surveyor- will provide survey control for the installation for the liners. 

General Superintendent - will ensure that the established procedures are used to complete the work 
and that the appropriate competent personnel are available to carry out the works. 

QA Engineer - will record that all works are done in accordance with POJV technical and 
enviromental documentation 

SPECIFICATIONS 

Australian Standard - General Conditions of contract for Design and Contract (AS 4300-1995) 
S1 Main Sewer Interceptor - Stage 1. 

Y I - - - T TO r S 

Volume 3 Schedule 4* 
Schedule 5* 
Schedule 6* 

* As modified by this Technical Procedure and associated documentation. 

REFERENCES 

POJV Environmental Management Plan 
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1 

POJV Safety Management Plan 

Technical Procedure - Liner installation - Survey Setout 

Technical Procedure - Supply of uPVC liners, lengths and mitres required. 

Technical Procedure - Roslok Liner Tube - In tunnel welding 

DRAWINGS 

Drawing No 2532M257 Preliminary - POJV Telescopic tunnel form sequencing. 
Drawing No 2532M307 Rev A Plastic Liner Installation Sequence 
Drawing No 2532M308 Rev A Plastic Liner Installation Sequence 
Drawing No 2532M309 Rev A Plastic Liner Installation Sequence 

EQUIPMENT REQUIRED 

Liner nose protector 

Liner transport traveller 

Internal formwork sections obvert/invert 

Spud bars 

Air bags - liner support prior to installation of invert form 

Small tools 

Services 

SAFETY EQUIPMENT REQUIRED 

PPE as outlined in induction manual 

Fire extinguishers 

ENVIRONMENT 

All works will be conducted in accordance with POJV Enviromental Management Plan (Rev. 2) 

PERMITS 

Not Applicable 

TESTING/CALIBRATION/MONITORING 

n ess o erwise spec le ; e a owa e o erances on e finer ins a a ion's a ea o ows: 

Liner installation 

Grade not less than 1:3000 
Tolerance from grade - 20mm 

Alignment Tolerance from alignment - 50mm 

Refer to seperate Technical Procedure for the survey liner setout. 
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NOTE: The Shift Supervisor will sign off each liner installed as being correct for level and alignment. 

PREREQUISITE COMPETENCY SKILLS 

POJV underground induction. 

All relevant statutory certification for equipment operators i.e. Gantry crane, alimak man hoist. 

Supervisors to sign off on current Technical Procedure and standard working procedures relevant to 
their work activities. 

FREQUENCY OF ACTIVITY 

Completion of tunnel liner installation. 

REPORTING 

Shift Report completed for each shift worked. 
Liner installation checksheet - each liner. 

ACTIVITIES 

introduction. 

The installation of the liners in the EPB TBM bored section of the tunnel will be undertaken in four 
seperate phases: 

liner preparation; 
transport of liner; 
installation of liner using internal formwork; and 
grouting of liner. 

Prior to the installation of the liners, the bored tunnel section will be surveyed and an installation plan 
of the tunnel alignment prepared. Also produced will be a liner installation requirement i.e. length of 
each liner and the mitre cuts for curves to be calculated. 

Once tunnelling is complete the rails will be removed from the invert and the tunnel washed down. 

Liner preparation (by manufacturer) 

Each liner will have a final visual inspection prior to being transported to Albion Park to ensure that 
they are free of damage and that they have met all of the manufacturers pre delivery requirements. 
(Refer checksheet in TP Supply of corrosion resistant uPVC liners) 

Each liner will be numbered to denote its position in the installation sequence. The liners will be 
checked and then the liner will be transported to site. 

.Lt inerpreparahon (bytite) 

Upon delivery of each liner to site a POJV representative will sign receipt of the liner, confirming all 
manufacturer requirements have been met. 

The liner will then have temporary internal bracing installed in two locations within the pipe (each 
approximately 2 metres from each end). 

Liner Mitre / Length trimming 
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Each liner will be trimmed to its required length and mitre on site. Its leading end ie the end travelling 
up the tunnel first will be mitred to suit the angle of deflection for the alignment curves. The liners 
trailing end will be cut square. 

Mitre / length trimming carried out on site will be supervised and managed by the manufacturer. 

Mitre/length trimming work procedure. 

Mitre/length requirements are obtained from survey alignment design. Where tunnel records indicate 
installation creep site survey adjustment of length and mitre maybe required in order to maintain the 
predetermined liner lengths and mitres established by asbuilt survey alignment generation. 

Transport of Liners 

Installation of the liners within the bored tunnel will commence from Perry Park and travel towards 
Albion Park. 

Liners will be transported to Albion Park and off loaded either onto storage racks or lowered directly 
down the shaft onto the waiting traveller using spreader bar and straps. 

Before being lowered into the shaft a visual check of the liner for dirt or damage will be made and 
three (3) x stiffeners installed into the liner. One stiffener will be placed at each end and one in the 
centre of the liner. Refer attached drawings 2532M307, 2532M308, 2532M309. 

Each liner will be lowered down Albion Park shaft and seated on a specially designed traveller. A 
nose protection piece will be placed on the front of the liner to protect it from any damage that may 
occur while travelling up the tunnel. 

The liner will be secured to the traveller and transported down the tunnel to the previously installed 
liner. 

Liner Installation 

Air bags previously placed on the tunnel invert, will be inflated once the liner is in position. This will 
allow the traveller to be removed. The traveller will return to pick up the next liner. 

The liners will butted together with a "T" piece inserted between the liners. The "T" piece will be 
positioned and then held in place by the formwork. The joins Will be fully welded after the liner has 
been grouted in position. 

PREVIOUS LINER 

FIELD WELD 
"T" P ECE FIELD WELD 

NEXT LINER 

Once the "T" piece has been inserted the liner is then ready to receive the first section of invert 
formwork. The invert will be brought through the existing formwork by the formwork monorail together 
with an obvert section of formwork collapsed over the formwork traveller in the following steps: 
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Formwork setup and dismantle 

Each formwork move will consist of moving the invert through the existing formwork by the formwork 
monorail together with an obvert section of formwork collapsed over the formwork traveller in the 
following sequence. 

Obvert dismantle 

Remove bolts between obvert /.obvert (Ring to Ring) 
Remove bolts along interface invert and obvert panel 
Remove spud bars (in obvert only) 
Position traveller and then raise to take obvert section 
Connect stripping cylinders to side panels 
Remove shear brackets / locators. 
Remove locking pins in crown/side hinge 
Collapse side panels using stripping cylinders. 
Lower crown 

Invert dismantle 

Move traveller into previously set formwork to enable the invert panel to be dismantled. 
Remove bolts in the invert to invert section (Ring to Ring) 
Remove bolts from the longitudinal invert hinge. 
Remove invert spud bars. 
Position the traveller so that the cantilever arm and cylinders are over the invert section. 
Connect the hydraulic couplers for the invert cylinders. 
Switch hydraulic flow to invert cylinders. 
Lower invert cylinders and connect to invert panel. 
Raise the invert panel and connect ties to invert. 
Lower invert cylinders to fold up panel. 
Switch hydraulic flow back to the traveller. 
Disconnect hydraulic couplers for invert cylinders. 
Push folded invert between obvert, adjusting side panels to suit. 
Travel to next setup. 

Invert setup 

Remove lower stiffener brace 
Position the traveller at the end of the form 
Roll the invert form out along the cantilever arm 
Connect the hydraulic couplers 
Switch hydraulic flow in invert cylinders 
Raise invert cylinders to open out invert panel. 
Disconnect ties to invert. 
Lower invert section into position. Use traveller to position invert against previous invert and insert 
bolts. 
Install invert hinge bolts and level section.. 
Cut a 38mm hole, at spud bar locations, in plastic liner to take spud bars. Install collar seal, spud 
bar bracket and insert spud bar. 

NB: Spud bar holes must not be cut through any welds on the plastic liner. To avoid this move 
the spud bar hole. 

Obvert setup 

Switch hydraulic flow to traveller. 
Disconnect hydraulic couplers and roll invert cylinders away. 
Position traveller for the obvert section. 
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 Raise traveller evenly and match crown panel to previous crown. 
Install bolts between crown panels 
Push side panels out 
Install shear brackets. 
Disconnect side stripping cylinders and tighten bolts in shear brackets to snug tight. 
Raise front of traveller until the liner is firm. 
Position shim plates between side panels and invert panels and install locking bolts for shims so 
they don't vibrate out. 
Lower traveller and return for next ring. 
Install bolts between rings ( minimum 2 bolts per panel) and remainder of bolts in invert hinge. 
Install remaining spud bars. 

Once the formwork is in position it will allow the side and top of the liner to be spudded to the 
excavation so that it is held in its design position while being grouted. Nominally six (6) spudbars will 
be used around the liner circumference every three (3) metres. 

Once the spud bars are located and the invert section bolted to the previous formwork the air bags will 
be deflated and withdrawn. 
This process will continue until all the required formwork for the length of liner has been moved and 
positioned. 

Where the liner has to be installed around curves the formwork will be packed with shims at the joints. 

Liner Encasement Grouting 

Generally once a length of liners are in position a bulkhead will be installed at its end. 

Grouting valves will be installed in the invert of the formwork and breather pipes in the obvert. 

A specially designed grout will be mixed on the surface and pumped through 50mm line to the 
formwork. 

The cavity behind the liner will be filled. When grout appears at the breather tube in the obvert, 
grouting will stop. 

The grout will be allowed to cure, the bulkhead stripped and the process commenced again. 

Backfill / Proof grouting of corrosion liner 

Generally a grout pipe with internal air bleed/tell tale tube will be placed in the spud bar hole and held 
in place with a thrust leg. The air bleed tube will be extended to within 20mm of the top of the hole and 
grout pumped into the void. Air will be expelled through the air bleed tube until the void has been filled 
and grout appears from the tube. 

er, - When grouting hl-s-been completed, the hole in the liner will be capped and welded. 

Grouting will generally take place in the obvert of the tunnel. 
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PRECAST 
SEGMENT 

HOLE DRILLED THROUGH 
GROUT 

VOID TO BE GROUTED 

--- 
ENCASEMENT 
GROUT 

CORROSION LINER 

SEALING CONE 

GLAND 

GROUT INLET VALVE 

AIR BLEED VALVE 

THRUST LEG TO INVERT 

Once the proof grouting is completed the grout holes and spud bar holes will be dry packed with a 
mortar similar in strength to the backfill grout and then uPVC installed and welded. 

On completion of all the welding, spark testing of the completed tunnel will occur. 

RISK/HAZARD CONTROL 
DESCRIPTION OF WORK RISK/HAZARD/REASON RISK/HAZARD CONTROL 

DESCRIPTION OF WORK RISK/HAZARD / REASON RISK / HAZARD CONTROL 
Transport of liner. Storage yard 
- site 

Vehicle accident Radio contact / Qaulified 
operators 

Unload liner - personal injury Market set down area 
Noise Day shift only for unloading liner 

Lower liner down shaft Personal injury Flashing light system to make 
personnel aware of lowering liner 

Noise Explore limitations of crane 
(RPM) 

Damage to liner Training procedures, adequate 
lifting equipment 

Insert wrong way down shaft Check sheet prior to insertion 
Seat liner on traveller Incorrect orientation Correct orientation on surface 

Transport liner down tunnel Derailment Rail maintenacne, clean up of 
area before transport 

- - - Fa - - a - a 1p i 
Personal injury / run over Design of carrier does not 

obstruct view of driver, PPE 
Flat battery Correct selection of battery, 

charging everyday 
Locate liner with previously 
installed liner 

Incorrectly matched, unable to 
weld 

Correct orientation during 
transport quaility assurance 

Dismantle invert As per installed invert 
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Install invert Personal injury Warning light system 
Drive the travellor too far forward Rail stops / training 

Install spud bars Spud bar hold on joint Qualified personnel, procedures, 
training 

Dismantle obvert As per install invert 

Install obvert As per install invert 

Position of formwork Incorrect grade Survey check sheets 
Incorrect alignment Survey check sheets 
Incorrect installtion Check sheets - shift supervisor 

shift report - 

Install bulkhead Under-inflation Maintain air pressure regulator 
Damage to bulkhead before 
installation 

Back-up bulkhead bag 

Bulkhead blowing out Maintain air pressure standard 
Grout liner Inconsistant grout mixture Test cubes each pour 

Grout blockages Holding tank 
Run out of cement Check quantity before pour 
Leakage through spud bars Installtion of foam washers 

ATTACHMENTS 

Drawing No 2532M257 - POJV Telescopic tunnel form sequencing. 

Drawing No 2532M307 - POJV Plastic Liner Installation Sequence. 

Drawing No 2532M308 - POJV Plastic Liner Installation Sequence. 

Drawing No 2532M309 - POJV Plastic Liner Installation Sequence. 

Shift report - Liner Installation. 

Shift report - Proof grouting. 

Liner Intallation Checksheet 

Pre pour inspection sheet 

Inspection and Test Plan 

Audit Checklist 

Last Page of 25321M11037 
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OBANASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

- Installation of Liner - Perry Park to Albion Park - T joint 

Attachment Tunnel Liner Status: Approved 
Title: Installation 
Category: Mining Revision: 2 

Location: S1 Sewer Tunnel Project: 2532 
Date: 19/09/2000 

Date: 

DeSOil io Qffir110fs Iniiatl .*:,.. .,,.. 

Tunnel invert and wall clean Yes / No 
Air bags installed at approx. 
spud bar locations 

Yes / No 

Liner Installation 

Liner No 
/ 

Liner No / 

Lap achieved 

Liner set within tolerance Yes / No Yes / No 
Formwork installed correctly Yes / No Yes / No 
Spudbars installed correctly Yes / No Yes / No 
Minimum gap between liner 
and segment 
Liners checked after 
installation of formwork and 
still within tolerance 

Yes / No Yes / No 

Comments: 
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OBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

- Installation of Liner - Perry Park to Albion Park - T joint 

Attachment Pre Pour Inspection Status: Approved 
Title: 
Category: Mining Revision: 2 

Location: S1 Sewer Tunnel Project: 2532 
Date: 19/09/2000 

Pour Number: 
Date: 

Liner Nos: 

' _ W 1$6 en- pii411 Men s 

1 Liner installation completed 
2 Communication (grout - tunnel) OK 
3 Grout pump set up OK 
4 Couplings clipped and secure 
5 Grout breather tubes installed 
6 Liner welding complete 
7 Services clear of pour 
8 Bulkhead installed 

Comments: 

Peabody Representative: Date: / / 

Last Page of Pre Pour Inspection 

Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty Limited. 
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OBAYAStil 

Technical Procedure 

Obayashi Corporation Joint Venture Incorporated in Japan 
ARBN 002 932 756 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Document No: 25321M11039 Status: Approved 
Title: Liner encasement grouting Revision: 3 . 

Job Location: S1 Sewer Tunnel Issued: 27/10/2000 
Job Number: 2532 

Mining 
Checked By: Andrew P Ridout 
Approved By: Argot G Ansons 

- Video or AudioNisual training material 

INTRODUCTION 

This Technical Procedure provides the information necessary for the liner encasement grouting of the 
corrosion liner from Perry Park to Albion Park. 

RESPONSIBILITY 

The Project Engineer will ensure that all necessary materials and equipment required for the job are 
available and that procedures are developed for each process. 
The General Superintendent will ensure that the established procedures are used to complete the 
work and that appropriate competent personnel are available to carry out the works. 
The Shift Boss will be responsible for ensuring that the correct grout mix is used for the correct 
application. 
The QA Engineer shall be responsible for submission of trial mix designs and admixture details and 
data sheets to the Superintendent and also the testing of grout batches. 

SPECIFICATIONS 

DS-04.2 Tunnel Secondary Concrete Lining* 
TS-301.1 Class of Concrete* 

* As amended by this Technical Procedure and associated Specification documentation. 

REFERENCES 

Technical Procedure 2532\MI\036 Rev 1 - Installation of Liner - Perry Park to Albion Park. 

DRAWINGS 

Not Applicable 

EQUIPMENT REQUIRED 

Grout Mixer 
Grout Pump 
Grout holding tanks 
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SAFETY EQUIPMENT REQUIRED 

Personal Protective Equipment 
Goggles / glasses, disposable overalls or long sleeved shirts and barrier cream. 
Gloves (Rubber PVC) 
Eye wash bottles and refills to be at the grouting site at all times. 
P2 dust mask when breaking / handling cement or kaolite. 

ENVIRONMENT 

Dispose of waste materials and packaging in the approved location. Runoff must be controlled and 
collected for treatment before release from site. 

PERMITS 

Not Applicable 

TESTING/CALIBRATION/MONITORING 

Testing of grout will be undertaken to ensure the following: 

Max. Water Cement Ratio 0.45 
Compressive Strength 

28 days 40 Mpa 

Compressive strength of the grout will be tested once per liner where the grout is batched on site. This 
equates to once per 8.0m3 

PREREQUISITE COMPETENCY SKILLS 

All personnel must complete the site surface induction prior to commencing work or entering the site. 
All equipment operators must possess current machinery operators tickets. 

FREQUENCY OF ACTIVITY 

Each liner or series of liners grouted in position 

REPORTING 

POJV Inspection and Test Plan 
POJV Shift Report 
POJV grout batching sheet 

ACTIVITIES 

Liner Encasement Grouting 

Generally once a length of liners are in position a bulkhead will be installed at its end. 

Grouting valves will be installed in the invert of the formwork and breather pipes in the obvert. 

A specially designed grout will either be mixed on the surface or delivered by agitator from a 
nominated batching plant. The grout will then be pumped through a 50mm line to the formwork where 
it will be distributed behind the formwork / corrosion resistant liner. 

The cavity behind the liner will be filled proceeding from downstream to upstream to ensure that voids 
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are minimised. When grout appears at the breather tube in the obvert, grouting will stop. 

The grout will be allowed to cure in order to reach final set which will allow the bulkhead and then the 
formwork to be stripped and the process to commence again. The time from pouring to stripping will 
be from 6 - 8 hours. 

Mix Design 

GROUT 

The mix is designed with a low water/cement ratio of 0.45 to improve strength and enhance 
durability and impermeability. 

The mix shown will have typical strengths of 45MPa+ @ 28 dayS. 

The following mix design is for 1 m3 of grout. 

Item Quantity Per Batch 

Water 600 Litres (Max. 

Kaolite 120 kg 

Type GB - FAB 
Cement 

1220 kg 

Eucobet 710P 
HWR 
superplastiscer or 
equivalent 

5 litres 

Delvocrete 
stabiliser 

Nominally 2% by weight of cement but 
to be determined by site trials 

Activator Nominally max 3% by weight of cement 
but to be determined by site trials 

Note 1: Where the on site mixer capacity is less than 1 m3 the mixing quantities to suit the mixer will 
be posted. 

Note 2 : Where required a stabiliser maybe used to slow the grout's setting time while in the holding 
tanks. In this case an, activator would be added to the grout just prior to being pumped behind the 
u PVC. 

1. Grout Batching on surface 

1. Ensure mixer is clean and empty 
2. Place 400 litres of water in mixer 

ACC cement to mix slowly 
4. Mix until cement has combined with water 
5. Add 150 litres of water 
6. Add Kaolite to mix slowly 
7. Continue to mix while adding superplastiscer 
8. Clean out all equipment completely after-use. 

2. Grout Batching and Distribution System 
A grout batching facility will be setup at the Perry Park site. The facility will consist of a number of 
grout pumps, mixers and holding tanks from where the grout will be pumped underground. 
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3. Grout Distribution System (Underground) 
The grout distribution system underground will distribute the grout behind the formwork and uPVC 
liner. 

4. Grout Testing 
Grout compressive strength cubes will be cast on the surface from the mix to be pumped 
underground. 

5. Communications 
Communication between the underground grout distribution operator and surface batch plant operator 
is imperative. Communication using two way radios will be used to ensure that delivery of grout is 
carried out in a controlled manner. 

6. Completion and Cleaning of Equipment 
Grout volumes required for each liner section will be calculated by the Project Engineer. Surface batch 
plant operators will batch grout to provide a continuous (as required) grout volume feed to 
underground. 

Surface batching and feed will continue on a continual basis until one batch prior to completion of the 
calculated volume has been distributed underground. 

Batching will then be carried out on an as required basis. The surface batch plant operator ensuring 1 

(one) batch is held in the surface holding tanks always ahead of what is required underground and so 
minimising excessive batching and grout wastage underground. 

Upon completion of grouting, the underground feed line system has a dutchman connected (with a 
sponge ball inserted to assist cleaning the line) and water is fed into the dutchman pushing excessive 
grout back to the surface holding tanks for re-use or disposal. 

Below are the indicative grouting setups for the grout batching plant on the surface and the grout set 
up underground. 

GROUT BATCHING PLANT - SURFACE 

Cement delivered 
In butka bags or 
ready mixed and 
dispatched into 
mixer 

7 
Water added 
using water 
meter 

Colloidal grout 
mixer 

Grout pumped 
underground 
forasffibution 

0 0 
Holding tanks 

Grout pump 
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GROUT DISTRIBUTION - UNDERGROUND 

50m m grout liner_ 
from surface 

Liner 

Cleaning 
take off 
valve 

Pressure 

gauge 

I 

Precast / Grout pumped into invert of liner. There 
segments will be three pumping points available in 

each 9m length of pipe. 

RISK/HAZARD CONTROL 
DESCRIPTION OF WORK I RISK/HAZARD/REASON RISK/HAZARD CONTROL 

Risk Assessment 

Grouting 
Grout eye injury Wear goggles 
Grout skin injury Wear disposable overalls or long 

sleeved shirt 
Compressed air injury Secure air lines with 

chains/minsup clips 
Grout pump failure Preventative maintenance/ 

clean after use 
Mixing grout Wrong mix 

Cement dust 

Back injury lifting cement bags 

Use approved mix design 

Wear P2 dust mask 

Back care training 
Pumping grout Grout pump crush finger/limb 

loss injury 
Ensure guards are on machine 

ATTACH 

Inspection and Test Plan 
Grout Batching Sheet 

Audit Checklist 

Last Page of 25321MI\039 
CO Copyright Eroc Pty. Limited. ABN 68 067 084 708 

This document or any part thereof may not be reproduced, 
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Creator: Andrew P Ridout 
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Notify these people: perideoftioNi 

Approved Editor 
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Workflow Details: 

Submitted By 
Andrew P Ridout 

on 
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Previous Approvers Current Approver 
Andrew P Ridout 
Argot G Ansons 
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OBAVASIII 

. Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 -756 

Inspection & Test Plan 

Title: ITP: Liner Encasement 
Grouting 

Location: S1 Sewer Tunnel 
Job No: 2532 

Category: Mining 

Prepared By: Andrew P Ridout 

Joint Venture 

Reference ITP-2532\MI\039 
No: 

Status: Approved 
Revision: 3 

Revision 11/09/2000 
Date: 
Date: 11/09/2000 

Scope of Encasement of the corrosion protection liner with grout. 
Work: 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Ref Description Spec 
Standard/ 
Other Ref. 

Freq. of Test Acceptance 
Criteria 

Insp. 
P: Project 
C: Client 

0: Designer 
M: Manufacturer 

Records/ 
Comments 

Verification 
(Initial & Date) 

1 Mix design DS-04.2 & 
TS-301.1 

Each mix 
design 

40MPa @ 28 days P: HP 
C: WP 

BW correspondence 

2 Grout mix design 
(batch) 

DS-04.2 & 
TS-301.1 

Each mix 
design batch 

Max water / binder 
ratio 0.45 

P: WP 
C: WP 

Record on grout batching 
log 

3 Compressive strength For each liner 
installed 

40MPa @ 28 days P: WP 
C: WP 

NATA test cetificate. Test 
every 8.0m3. 

4 Grout batch Each batch Correct mix design 
used 

P: WP 
C: S 

Record on grout batching 
log 

5 Liner cast integrally 
with grout 

TS-324.7.2 Each Liner Design backfill 
grout installed 

P: WP 
C: 

POJV records 

TP & ITP: 
Approved 

By: 

Position: 

Date: 

Inspection Legend: HP: Hold Point, S: Surveillance, WP: Witness Point 

Approved 
By: 

(Client) 

Last Page of ITP: Liner Encasement Grouting 

Date: 

© Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty. Limited. 
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°HAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

- Liner encasement grouting 

Attachment Grout Batching Log Status: Approved 
Title: 
Category: Mining Revision: 3 

Location: S1 Sewer Tunnel Project: 2532 
Date: 12/09/2000 

Pour No. Date: 
Pipe Nos: / / / 

Weather: Chainage 
TO 

1Betch',4;':BalChe'', 

'48iieii 
'30,tofyi?.;,.Star( 

pii: 
C.;t.F, 

ur ,L our - 
. fit. 

' 

,e ' 

;Fly'.a' 

' 6' :dr=,i,<4044'''Wafe:f., 
. , .. _ 

t4 .s.:. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

.10 

Signed Peabody 
Supervisor: Date: 

Signed Brisbane Water: 
Date: 

Last Page of Grout Batching Log 
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Technical Procedure 

OBAYAStil 

Obayashi Corporation Joint Venture Incorporated in Japan 
AREIN 002 sn 756 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Document No: 2532%111\074 Status: Approved 
Title: Installation of uPVC Sewer Pipes, Revision: 1 

EPB Launch Chamber 
Job Location: S1 Sewer Tunnel Issued: 09/02/2001 
Job Number: 2532 

'Mining 
Checked By: Adam N Hargreaves 
Approved By: Argot G Ansons 

_ - Video or AudioNisual training material 

INTRODUCTION 

This Technical Procedure details the stages of the installation of the uPVC Sewer Pipes, in the EPB 
Launch Chamber. 

RESPONSIBILITY 

Project Manager will ensure that all aspects of liner installation complies with the specifications of 
the contract. 

Project Engineer- will ensure that all necessary materials and equipment required for the job are 
available and that procedures are developed for each process. 

Project Surveyor- will provide survey control for the installation for the liners. 

Shaft Superintendent - will ensure that the established procedures are used to complete the work 
and that the appropriate competent personnel are available to carry out the works. 

QA Engineer - will record that all works are done in accordance with POJV technical and 
environmental documentation 

Shift Personnel - will ensure that the works are undertaken as per the documented procedures and in 
a safe manner. 

FIC-ATIONS- 
Australian Standard - General Conditions of contract for Design and Contract (AS 4300-1995) 
S1 Main Sewer Interceptor -Stage 1. 

Volume 1 TS-300 Concrete Works* 

Volume 3 Schedule 4* 
Schedule 5* 
Schedule 6* 

*.As modified by this Technical Procedure and associated documentation. 
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REFERENCES 

POJV Environmental Management Plan 

POJV Safety Management Plan 

Technical Procedure - 25321M1\041 Roslok Liner Tube - In tunnel joining. 

Technical Procedure - 2532\MI\052 Batching, transport and placing of concrete for tunnel lining 

DRAWINGS 

2532M064 - PERRY PARK SHAFT CONSTRUCTION DETAILS 
PB-01 - 2400 DIA. INTERNAL FORM 
PB-02 - 2400 DIA. INTERNAL FORM 
FIGURE 1 - GENERAL HANGING ARRANGEMENT 

EQUIPMENT REQUIRED 

Perry Park Gantry crane 
Lifting chains, as required. 
Potable water supply 
Survey equipment as required. 
Storage container 
Air compressor. 
Gal 7 Silenced fan 
Concrete pumpror similar 
Pipe carrier 
Rockdrills and taper steels/bits 
2400mm uPVC Liner Internal form 
Acro props 

SAFETY EQUIPMENT REQUIRED 

Tested and tagged lifting equipment, as recorded on lifting register. 
All relevant PPE. 
All electrical equipment shall be fitted with a current test tag. 
First Aid equipment available 

ENVIRONMENT 

Ventilation to be at the work face at all times. 
MICH - duiciyuf bt.1 '1111 e 01- -USSebblVI I V 

PERMITS 

Not Applicable 

TESTING/CALIBRATION/MONITORING 

Unless otherwise specified, the allowable tolerances on the liner installation shall be a follows: 
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Liner installation 

Grade not less than 1:3000 
Tolerance from grade - 20mm 

Alignment Tolerance from alignment - 50mm 

NOTE: The Shift Supervisor will sign off each liner installed as being correct for level and alignment. 

Concrete testing is to be conducted on site: 

Slump tests will be carried out at the point of delivery. 
Concrete will be tested for compressive strength as per AS 3600 Concrete Sampling and Testing 

Minimum Frequency of Samplin 
Number of batches supplied 

by day 
Number of samples to be 

taken 
1 1 

2 to 5 2 

6 to 10 3 

11 to 20 _ 4 
each additional 10 1 additional sample 

Sampling and identification shall be carried out as per AS 1012 - Parts 1 and 8. 

Prior to any concrete being accepted at the site, a Pre Pour Inspection Checklist shall be 
completed 

PREREQUISITE COMPETENCY SKILLS 

All persons must have completed the site surface induction prior to commencing work or entering 
the site. 
All equipment operators to have the required operators certification. 

FREQUENCY OF ACTIVITY 

Each uPVC pipe installation sequence 

REPORTING 

Shift report to be completed for each shift worked. 
Pre Pour Inspection Checklist form to be completed prior toeach pour. 
Liner Installation Inspection form to be completed each liner installed. 
Concrete Pour Log Sheet. 

ACTIVITIES 

uPVC Liner setting 

1. Inspect and unload 9m section of uPVC liner using the Gantry crane at Perry park. 
2. Insert 3m sections of Internal form as shown on drawings PB-01 and PB-02. 
3. Once inserted into the pipe, expand using wedges, props and bolts to ensure the uPVC liner is 

held concentric to the form and at constant diameter. 
4. The internal props will be installed in a pattern as shown on drawing PB-01. 
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5. The uPVC liner must have a minimum overlap of 40mm from the internal form at the joining end to 
allow for the T piece joining strip to be installed. 

6. Lower the uPVC liner down the shaft onto the pipe carrier and travel the liner into the approximate 
position. 

7. Install grout and breather tubes in the crown of the tunnel. 
8. The liner will then be positioned as directed by surveyor. Survey pins installed in the crown of the 

tunnel will indicate centreline of uPVC liner and the required invert level of the liner. 
9. The liner is initially to be supported using pipe hanger brackets, suspended from the crown of the 

tunnel, through which adjustment is achieved using chain blocks, see general concept drawing - 

Figure 1. 

10. Place 'T' piece between the two matching liners and support using rolled RHS braces. 
11. Survey to ensure that the liner is placed within tolerances. 
12. Install bulkhead for invert pour only. Coat bulkhead formwork with retarding agent to allow green 

cutting following stripping of bulkhead (optional). 
13. Concrete will then be poured to a level approximately 800mm above the invert of the liner. 
14. Vibrate concrete using poker vibrators from working planks attached to the hanging brackets. 
15. Taper the concrete so that it is radial to the liner to minimise feathering; green cut concrete 

surface. 
16. Strip external props and brackets as required after a minimum setting time of 4 hours. 
17. Set up concrete slick line (3" rubber hose held in position by catenary system). 
18. Extend bulkhead to the obvert of the tunnel (bracing and propping installed to suit bulkhead size). 
19. Pour concrete. Vibration of concrete by form vibrators fixed to the inside of the formwork at the 

formwork obvert. 
20. Strip formwork: Bulkhead may be stripped not less than 4 hours following completion of the pour, 

scabble concrete face; Strip internal pipe formwork not less than 6 hours following the completion 
of the pour. 

21. Position 'additional pipes as detailed above. 
22. Following the installation liner proof grouting may be carried out. 
23. Repeat steps 2 to 22. 

RISK/HAZARD CONTROL 
DESCRIPTION OF WORK RISK/HAZARD/REASON RISK/HAZARD CONTROL 

Lifting pipes into position Back strain, pinching injury to 
hands 

Use lifting devices where 
possible, co- ordinate manual 
lifts with adequate persons, use 
gloves. 

Working with Compressed Air Compressed Air Injuries Pressure is to be fully bled down 
from each service before 
releasing any clamps and use 
safety clips. 

General Rockfall Inspect area and check scale 
where required 

Concreting / Grouting 1) Skin irritations 
2) Pressure build-ups in grout 
hose 

1) Correct PPE to be worn at all 
times including dust masks and 
goggles 
2) C.irout pump to nave pressure- 
relief valve. Check couplings are 
secured with safety clips 

ATTACHMENTS 

Inspection and Test Plan 

2532\MI\074 - Installation of uPVC Sewer Pipes, EPB Launch Chamber, Revision 1 (Uncontrolled Copy) 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 275 of 525



 Concrete Pre Pour Inspection Checklist 
Liner Installation Checklist 
Concrete Pour Log Sheet 
Liner Setout Proforma 

Audit Checklist 

Last Page of 25321M11074 

Status: 
Request ID: 
Creator: 
Author: 
Notify these people: 

Approved Editor 
Names: 
Workflow Details: 

Submitted By 
Adam N Hargreaves 

on 
03/02/2001 00:00:00 
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OBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\064 - Installation of uPVC Sewer Pipes, Perry Park to 
Breakfast Creek Rd. Tunnel 

Attachment Concrete Pour Log Status: Approved 
Title: 
Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 15/11/2000 

Pour No. Lift No. Date: 
Pipe Nos: 

Weather: Chainage TO 

Be Chs: 

.Number 
:4EW9h::,`':' 

lie- ' 

4fs 

yAcc V6 i 18dfoh;'.., 

), 
i e - 

w Start 
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.FihiS ,Aeld0'0.-i 
Super 2,0y 
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Cylinder 

1 
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5 

6 

7 
8 

Signed Peabody Supervisor: Date: 

Signed Brisbane Water: 
Date: 

Last Page of Concrete Pour Log 
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OBVASIII 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\064 - Installation of uPVC Sewer Pipes, Perry Park to 
Breakfast Creek Rd. Tunnel 

Attachment 
Title: 

Concrete pre pour 
inspection checklist 

Status: Approved 

Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 15/11/2000 

Pour Number: Lift Number: 
Date: 

Liner 
Nos: 

eili- eig.0066 6itiois Cci:M*FitP: 
1 Liner installation completed (Form 

completed) 
2 Previous pour greencut 
3 Communication (concrete - tunnel) OK 
3 Concrete pump set up OK 
4 Couplings clipped and secure 
5 Breather tubes installed (if required) 
6 Water controlled 
7 Services clear of pour 
8 Bulkhead installed . 

Comments: 

Peabody Representative: Date: 

Brisbane Water: 

Last Page of Concrete pre pour inspection checklist 

Date: / / 

© Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty Limited. 
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OHAVASH I 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Ply Limited 

ABN 68 067 084 708 

Procedure 
Title.: 

2532\MI1064 - Installation of uPVC Sewer Pipes, Perry Park to 
Breakfast Creek Rd. Tunnel 

Attachment Liner Installation / Status: Approved 
Title: Inspection Form 
Category: Mining Revision: 1 

Location: Si Sewer Tunnel Project: 2532 
Date: 15/11/2000 

Date: Liner No 

Description Comments Initials 
Pour area clean and 
free of debris 

Yes / No 

Liner "T" joint 
installed correctly 
and secured 

Yes / No 

Liner set within 
tolerance 

Yes / No 

Internal Formwork 
installed correctly 

Yes / No 

External Props in 

place and secure 
Yes / No 

Bulkhead installed 
and secure 

Yes / No 

Liners checked after 
installation of 
formwork and still 
within tolerance 

Yes / No 

Peabody Supervisor: Date: / / 

Last Page of Liner Installation / Inspection Form 
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OBAYASM 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Inspection & Test Plan 

Joint Venture 

Title: ITP: Installation of uPVC Reference ITP-2532\MI\074 
Sewer Pipes EPB Launch No: 
Chamber 

Location: 51 Sewer Tunnel 
Job No: 2532 

Category: Mining 

Prepared By: Steve BertonS1 

Scope of 
Work: 

Status: Approved 
Revision: 1 

Revision 15/11/2000 
Date: 
Date: 15/11/2000 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Ref Description Spec 
Standard/ 
Other Ref. 

Freq. of Test Acceptance 
Criteria 

Insp. 
P: Project 
C: Client 

D: Designer 
M: Manufacturer 

Records/ 
Comments 

Verification 
(Initial & Date) 

1 Preliminary Planning 
Contract requirements - 

As built of tunnel 
section complete and 
verified 

Technical 
Procedure 
2532\MI\038 
as applicable 

As required by 
Technical 
Procedure 
2532\Ml \038 

P: HP 
C: WP 

As per Technical 
Procedure 2532 \MI \038 

2 Scheduling and 
sequencing of liner 
installation 

Each Liner Alignment of liners 
in excavated 
tunnel 

P: HP 
C: S 

Survey Information to 
match liners 

3 uPVC liner 
Manufacture 

RosLok 
Technical 
Procedure 
2535\ME\001 

Each Liner Approved by 
Manufacturer 

P: HP 
C: S 
D: HP 
M: HP 

Liner Manufacture QA 
documents completed 

4 Installation work 
Procedures 

TS-324.7.1 
TS-328.20 

Each Activity P: HP 
C: S 

D: S 

M: S 

POJV records available in 

central filing 

5 Prepare liners to 
schedule & sequence 

Each Liner P: S 

C: S 

D: S 
M: S 

Liner Check Sheet 

6 Handling & Transport Each 
Handling 
system 

Approved method 
of lifting and 
transport 

P: S 

C: S 

D: S 

M: WP 
7 Installation - 

Preparation of Tunnel 
Each Length 
of tunnel for 
installation 

Wash down clean 
and free of debris 

P: S 

C: S 
D: S 
M: S 

POJV check sheet 

8 Liner installation TS-324.7.1 Each Liner Liner forms - 

smooth surface 
free of sags, 
wrinkles 

P: HP 
C: S 

Liner Inspection pre pour 
checklist 

9 Liner Installation TS-324.7.3 Each Liner 
-ftet-lees-tilari--6411----.etteekfist1-Werk-as------ 

Installation to suit 

1:3000 grade (as 
required by 
alignment) 
Tolerance from 
grade - 20mm 
Tolerance from 
alignment - 50mm 

P: HP Liner Inspection - Pre pour 

Executed survey 
----teler 

10 Liner Internal Joining Technical 
Procedure 
2532\M1 \041 

Each Liner 
Joint 

As per Technical 
Procedure 
2532\11 \041 

P: HP 
C: WP 

Inspection Legend: HP: Hold Point, S: Surveillance, WP: Witness Point 
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TP & ITP: 
Approved 

By: 

Position: 

Date: Approved 
By: 

(Client) 

Last Page of ITP: Installation of uPVC Sewer Pipes EPB Launch Chamber 

Date: 

0 Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any pan there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty. Limited. 

Response Workflow 
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Technical Procedure 

GBAY,ASHI 

Obayashi Corporation Joint Venture 
Incorporated in Japan 
ARBN 002 932 756 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Document No: 25321MI1070 Status: Approved 
Title: Albion Park Shaft Final Lining Revision: 1 

Job Location: S1 Sewer Tunnel Issued: 19/04/2001 
Job Number: 2532 

Mining 
Checked By: Adam N Hargreaves 
Approved By: Steve BertonS1 

- Video or AudioNisual training material 

INTRODUCTION 

This Technical Procedure details the stages of the final lining of the Albion Park shaft including spool 
installation. 

RESPONSIBILITY 

Project Manager will ensure that all aspects of liner installation complies with the specifications of 
the contract. 

Project Engineer- will ensure that all necessary materials and equipment required for the job are 
available and that procedures are developed for each process. 

Project Surveyor- will provide survey control for the installation for the liners. 

Shaft Superintendent - will ensure that the established procedures are used to complete the work 
and that the appropriate competent personnel are available to carry out the works. 

QA Engineer - will record that all works are done in accordance with POJV technical and 
environmental documentation 

Shift Personnel - will ensure that the works are undertaken as per the documented procedures and in 
a safe manner. 

SPECIFICATIONS 

Australian Standard - General Conditions of contract for Design and Contract (AS 4300-1995) 
S1 Main Sewer Interceptor - Stage 1. 

Volume 1 TS-300 Concrete Works* 

Volume 3 Schedule 4* 
Schedule 5* 
Schedule 6* 

* As modified by this .Technical Procedure and associated documentation. 
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REFERENCES 

POJV Environmental Management Plan 

POJV Safety Management Plan 

Technical Procedure - 2532\MR041 Roslok Liner Tube - In tunnel joining. 

Technical Procedure - 2532\MI\052 Batching, Transport and Supply of Concrete 

DRAWINGS 

2532M071 - Albion Park Shaft Concrete / Benching Details 
2532M072 - Albion Park Shaft Excavation and Concrete Details 
2532M074 - Albion Park Shaft Reinforcement Details 
2532M097 - Albion Park Shaft Spool Piece Details 
2532M238 - Albion Park Shaft Formwork 5600 Dia Shutter Details (Sheet 1 of 3) 
2532M239 - Albion Park Shaft Formwork 5600 Dia Shutter Details (Sheet 2 of 3) 
2532M240 - Albion Park Shaft Formwork 5600 Dia Shutter Details (Sheet 3 of 3) 
2532M410 - Albion Park Shaft Stage Platform Details 
2532M415 - Albion Park Shaft Stage Support Beam Details 
Figure 1 - Carrier Bars 
Figure 2 - Blockout Locations 
Figure 3 - Benching Detail 
Figure 4 - Spool Installation 
Figure 5 - Initial Form Setup 

EQUIPMENT REQUIRED 

Slewing Crane - 22t 
Lifting chains, as required. 
Potable water supply 
Survey equipment as required. 
Storage container, lockable. 
Portable generator. 
Portable air compressor. 600 cfm 
500mm compressed air driven fan 
28m Boom Pump 
Meyco Suprema concrete pump or similar 
Rockdrills and taper steels/bits 
5600mm Dia Forms and Stage 
2400mm Dia Liner Form 
1350mm Dia Liner Form 

SAFETY EQUIPMENT REQUIRED 

Tested and tagged lifting equipment, as recorded on lifting register. 
All relevant PPE. 
All electrical equipment shall be fitted with a current test tag. 
First Aid equipment available 

ENVIRONMENT 

Ventilation to be at the work area at all times. 
Effective maintenance program required for all mechanical plant to minimise spillage of 
contaminants. 
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 Fuel and lubricants not to be stored on site, if temporary storage required it shall be on a bunded 
pallet. 
As per Environment Management Plans submitted for Possession of Site process. 

PERMITS 

Not Applicable 

TESTING/CALIBRATION/MONITORING 

Unless otherwise specified, the allowable tolerances on the liner installation shall be a follows: 

Liner Installation 

Horizontal 

Vertical 

Grade not less than 1:3000 
Tolerance-from grade - 20mm 

Alignment Tolerance from alignment - 50mm 

Alignment Tolerance from alignment - 50mm 

Benching sheets 

Distances between extremities of edges Tolerances 
Up to 300mm 3mm 

300mm up to 3m 6mm 
3m up to 6m 9mm 

> 6m 12mm 

NOTE: The Shift Supervisor will sign off each liner installed as being correct for level and alignment. 

Generally Concrete testing on site: 

(From (and refer to) Technical Procedure 2532\MI\052 Batching, Transport and Supply of Concrete 

Slump tests will be carried out at the point of delivery. 
Shrinkage testing will be undertaken in accordance with AS 1012. 
Concrete will be tested for compressive strength as per AS 3600 Concrete Sampling and Testing 

Minimum Frequency of Sampling 
Number of batches supplied 

by day 
1 

Number of samples to be 
taken 

1 

2 to 5 2 

6-to 10 3 

11 to 20 4 
each additional 10 1 additional sample 

Sampling and identification shall be carried out as per AS 1012 - Parts 1 and 8. 

Prior to any concrete being accepted at the site, a Pre Pour Inspection Checklist shall be 
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completed. 

PREREQUISITE COMPETENCY SKILLS 

All persons must have completed the site surface induction prior to commencing work or entering 
the site. 
All equipment operators to have the required operators certification. 

FREQUENCY OF ACTIVITY 

As required 

REPORTING 

Shift report to be completed for each shift worked. 
Pre Pour Inspection Checklist form to be completed prior to each pour. 
Liner Installation Inspection form to be completed each section of liner installed. 
Concrete Pour Log-Sheet:- 

110 ACTIVITIES 

Water Control 

Install weir board in the 2.4m pipe and setup pump, discharging to settling tanks- on the surface. 
During initial base pours, pump from existing sump using a screamer pump into the 2.4m pipe 
weir. 
Prior to starting benching, hang bubble wrap plastic from shaft walls, channelling water into a 

100mm drainage pipe gutter. 
Pipe water from catchment gutter into the 2.4m pipe weir. 

Pour 1 - Shaft (Chamber) Base Slab (RL -13.5 to RL -12.854) 

Remove all mass concrete, segments and rail using a 4t excavator and 2t rated muck skips. 
Excavate to original blinding level at RL -13.5. 
Install 20mm carrier bars to allow rebar to be tied at RL - 12.704 as shown on figure 1. 

Place rebar for shaft floor including sump and starter bars surrounding the spool location as 
shown on drawing 2532M074. 
Place safety caps on all protruding bars. 
Pour floor to RL -12.854 using S40/10/220 concrete. 
Green cut or apply surface retarder to concrete surface. 

Lift 2 - Shaft (Chamber) Base Slab (RL -12.854 to RL -12.654) 

Cut protruding carrier bars and blowpipe concrete surface to ensure all retarder is removed. 
Blockout area surrounding spool bulkhead as shown on figure 2. 

Blockout further areas as required to allow the installation of uPVC liner pieces shown on drawing 
2532M233 and 2532428 in the following sequence - 

1. AP05 _ 

2. AP04 
3. AP03 
4. AP02 
5. AP01 

Pour floor to RL -12.654 screeding concrete level. 
Install uPVC liner section with ribs running parallel to the centre line of the spool. 
Place uPVC liner evenly into concrete ensuring air entrapment does not occur. 
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 Place ply_backing forms, vibrating surface with poker vibrators and weighing down to prevent 
uplift. 
Remove portion of concrete undercutting the leading liner edge by 25mm to allow 'T piece 
installation on the next pour. 
Repeat process for each uPVC liner section ensuring concrete on the previously installed section 
has set sufficiently to allow workers to walk on the ply surface. 
Install 'T' piece between the sheets by embedding into the wet concrete and weighing down. 

Lift 3 - Shaft (Chamber) Benching (RL -12.654 to RL -11.454) 

Set 2.4m dia pipe extension using wooden formwork into final position. 
Install rockbolts as required and brace pipe from pipe hangers (scaled from those previously used 
for 1350mm dia liner installations). 
Install form vibrators inside wooden form. 
Erect forms as shown on RMD drawing TBA for benching on the surface. 
Attach uPVC liner to forms using tech screws centred at no greater than lm centres. 
Lower forms into position. 
Extend blockouts for walls surrounding the spool. 
Pour concrete to RL - 11.454. 

Lift 4 - Shaft (Chamber) Benching (RL -11.454 to RL - 9.954) 

After a minimum setting time of 4 hours strip pipe hangers and pour walls to RL - 9.954. 
Screed surface at 1 in 20 grade and place top of bench uPVC liners into position (uPVC sheeting 
to have ribs running parallel to up grade of benching). 
Attach liners to wall formwork as shown on figure 3 and lightly vibrate. 

Lift 5 - Shaft (Chamber) Benching (Spool RL -12.654 to RL -11.454) 

Set 1350mm dia pipe extension using wooden formwork into final position. 
Install rockbolts as required and brace pipe from pipe hangers. 
Install form vibrators inside wooden form. 
Install Cast In Spool: - 

Attach steel template and brace to spools and move spools into approximate position as 
shown on figure 4. 

Position and secure spools to the relevant grade and alignment shimming brace as required. 
Install reinforcement for shaft wall and hoop bars around cast in spool as shown on drawing 
2532M074. 
Check alignment of reinforcement with respect to benching formed face. 
Erect forms as shown on drawing RMD drawing TBA. Formwork around spool fabricated to size 
determined insitu - similar for uPVC sheeting to be cut to suit and ribs removed (ground) as 
required to allow overlap to spool. 
Lower formwork into shaft and install. 
Pour concrete to RL - 11.454. 
After a minimum setting time of 4 hours, pour wall to RL - 9.954, ensuring vibration is carried out. 
Screed surface at 1 in 20 grade and place top of bench uPVC liners into position. 
Attach liners to wall formwork as for previous benches and lightly vibrate. 

Lift 6 - Valve Chamber Shaft Walls 5.6m Diameter (RL - 9.954 to RL -7.954) 

Install stage support beams as shown on drawing 2532M415. 
Lower the working stage as shown on drawing 2532M410 down the shaft and into position, 
hanging the stage off support chains. 
Erect 5.6m dia form as shown on drawings 2532M238, 239 and 240 on surface. 
Attach uPVC liner to form and hold liner into position and weld. 
Lower form down the shaft and into correct position leaving out the key piece. 
Sit formwork on 20mm wooden blocks on top of the benches as shown on figure 5. 
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 Lower uPVC liner down the shaft and fit around the formwork. 
Install T piece. 
Place spud bars evenly around the top of the form. 
Pour S40 concrete to 100mm below the top of the liner and vibrate. 

Lift 7 to 10 - Valve Chamber Shaft Walls 5.6m Diameter (RL -7.954 to RL 0.046) 

Erect next section of form on the surface as described for the previous pour. 
Lower preassembled form and liner down the shaft and into position, ensuring 'T' piece is locked 
into position between the existing and new liner. 
Bolt top section of form to bottom using .M20 bolts. 
Pour S40/10/220 concrete to 100mm below the top of the liner and vibrate. 
Repeat process for remaining uPVC liners AP23 X 5. 

Lift 11 - Valve Chamber Shaft Walls 5.6m Diameter (RL 0.046 to RL 1.940) 

Install final section of uPVC liner AP24 as per the method used for the previous sections. 
Mark location of ventilation pipe on liner and extend pipe to the edge of the liner, grinding ribs as 
necessary to provide a tight seal. 
Pour concrete to RL 1.940. 
Screed surface level and install uPVC cap ring, embedding into the wet concrete, in a similar 
method as used for the top of bench pieces. 

RISK/HAZARD CONTROL 
DESCRIPTION OF WORK RISK/HAZARD/REASON RISK/HAZARD CONTROL 

Crane Movements 1) Dropping load 

2) Vehicle / pedestrian struck by 
suspended load 

1) Use certified lifting devices 
and rigger at all times. 

2) Concrete barriers / fence in 

place. 
No raising of materials outside of 
site perimeter. 

Working with Compressed Air Compressed Air Injuries 
- 

Pressure is to be fully bled down 
from each service before 
releasing any clamps and use 
safety Clips. 

Handling Steel Cuts and abrasions Ensure PPE worn at all times. 
Plastic safety caps, used on all 
exposed steel bars etc. 

Working in shaft Heat exhaustion Ventilation using fan to be 
maintained at all times 

Concreteing / Grouting 1) Skin irritations 

2) Pressure build-ups in grout 

1) Correct PPE to be worn at all 
times including barrier cream. 

2) Concrete pump to have 
babe peasui e relief valve. Check 

couplings are secured with 
safety clips. . 

ATTACHMENTS 

Inspection and Test Plan 
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 Concrete Pre Pour Inspection Checklist 
Concrete Pour Log Sheet 

Shift Report Albion ParK Shaft Final Linin 

Reinforcement Schedule 

Audit Checklist 

Last Page of 2532\11\070 
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Request ID: 
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Author: 
Notify these people: 
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Workflow Details: 
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OBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MR070 - Albion Park Shaft Final Lining 

Attachment Liner Installation / Status: Approved 
Title: Inspection Form 
Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 

Date: 30/10/2000 

Date: RL: 

Description Comments Initials 
Pour area clean and 
free of debris 

Yes / No 

Liner "T" joint 
installed correctly 
and secured 

Yes / No 

Liner set within 
tolerance 

Yes / No 

Formwork installed 
correctly 

Yes / No 

External Props in 
place and secure 

Yes / No 

Liners checked after 
installation of 
formwork and still 
within tolerance 

Yes / No 

Comments: 

Peabody Supervisor: Date: / / 

Last Page of Liner Installation / Inspection Form 

CS Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
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GBAYASH I 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\070 - Albion Park Shaft Final Lining 

Attachment 
Title: 

Concrete pre pour 
inspection checklist 

Status: Approved 

Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 30/10/2000 

Pour Number: Lift Number: 
Date: 

RL : to 

!*Pri Descrlptiori hitik(C 
. :._. 
en 

1 Liner installation completed ("T" piece in 
place) 

2 Previous pour greencut / scabbled 
3 Communication (concrete - tunnel) OK 
3 Concrete pump set up OK 
4 Couplings clipped and secure 
6 Water controlled 
7 Services clear of pour 
8 Form vibrators installed and working 
8 Formwork installed and secure 

Comments: 

Peabody Representative: Date: 

Brisbane Water: Date: / / 

Last Page of Concrete pre pour inspection checklist 
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OBAYASIil 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\070 - Albion Park Shaft Final Lining 

Attachment Concrete Pour Log Status: Approved 
Title: Sheet 
Category: Mining Revision: 1 

Location: Si Sewer Tunnel Project: 2532 
Date: 30/10/2000 

Pour No. Lift No. Date: 

Weather: RL: TO 
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..:, ,p.-', 
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Signed Peabody Supervisor: Date: 

Signed Brisbane Water: 
Date: 

Last Page of Concrete Pour Log Sheet 
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DBAYASI-11 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Title: ITP: Albion Park Shaft 
Final Lining 

Location: S1 Sewer Tunnel 
Job No: 2532 

Category: Mining 

Prepared By: Adam N Hargreaves 

Scope of 
Work: 

Inspection & Test Plan 

Joint Venture 

Reference ITP-2532 \MR070 
No: 

Status: Approved 
Revision: 1 

Revision 30/01/2001 
Date: 
Date: 30/01/2001 

EROC 
Eroc Ply Limited 

ABN 68 067 084 708 

Ref Description Spec 
Standard/ 
Other Ref. 

Freq. of Test Acceptance 
Criteria 

Insp. 
P: Project 

. C: Client 
D: Designer 

M: Manufacturer 

Records/ 
Comments 

Verification 
(Initial & Date) 

1 PRELIMINARY 
PLANNING: 
CONTRACT 
REQUIREMENTS 

As built of shaft 
excavation 

Technical 
Procedure 
2532MI038 as 
applicable 

As required by 
Technical 
Procedure 
2532M1038 

P: HP 
C: WP 

2' Scheduling and 
sequencing of liner 
installation 

Each Liner 
Section 

Alignment of liners 
in excavated Shaft 

P: HP 
C: S 

Survey information to 
match liners 

3 uPVC Liner 
Manufacture 

RosLok 
Technical 
Procedure 

Each Liner 
Section 

Approved by 
Manufacturer 

P: HP 
C: S 
M: HP 

Liner Manufacture QA 
documents completed 

4 Installation work 
Procedures 

TS-324.7.1 
TS-324.7.2 
TS-324.7.3 

Each Activity P: HP 
C: 

M: S 

POJV records available in 
central filing 

5 Prepare liners to 
schedule & sequence 

Each Liner P: HP 
C: WP 

Liner Check Sheet 

6 Handling & Transport Each 
Handling 
system 

Approved method 
of lifting and 
transport 

P: HP 
C: 

M: WP 
7 Installation -- - 

Preparation 
Each Area of 
Shaft for 
installation 

Wash down clean 
and free of debris 

P: WP 
C: S 

POJV check sheet 

8 Liner Installation TS-324.7.1 Each Liner Liner forms - 

smooth surface 
free of sags, 
wrinkles and gas 
tight 

P: HP 
C: S 

Liner Inspection pre pour 
checklist 

9 Liner Installation 
tolerances 

TS-324.7.3 Each Liner Installation to suit 
not less than 
1:3000 grade (as 
required by 
alignment) 
Tolerance from 

P: HP 
C: HP 

Liner Inspection - Pre pour 
checklist; Work as 
executed survey 

grade - 20mm 
Tolerance from 
alignment - 50mm 

10 Liner Internal Joining Technical 
Procedure 
2532MI041 

Each Liner 
Joint 

As per Technical 
Procedure 
2532M1041 

P: HP 
C: WP 

TP & ITP: 

Inspection Legend: HP: Hold Point, S: Surveillance, WP: Witness Point 
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Approved 
By: 

Position: 

Date: 
. Approved 

By: 
(Client) 

Last Page of ITP: Albion Park Shaft Final Lining 

Date: 

Response Workflow 
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This document or any part there of may not be reproduced, 
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Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Technical Procedure 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Document No: 2532\MI1081 Status: Approved 
Title: Perry Park Maintenance Shaft Final Revision: 2 

Lining & Ventilation Pipe Installation 
Job Location: S1 Sewer Tunnel Issued: 19/04/2001 
Job Number: 2532 

Mining 
Checked By: Adam N Hargreaves 
Approved By: Steve BertonS1 

- Video or AudioNisual training material 

INTRODUCTION 

This Technical Procedure details the stages of the construction, final lining and ventilation pipe 
installation of the Perry Park Maintenance Hole. 

RESPONSIBILITY 

Project Manager will ensure that all aspects of liner installation complies with the specifications of 
the contract. 

Project Engineer- will ensure that all necessary materials and equipment required for the job are 
available and that procedures are developed for each process. 

Project Surveyor- will provide survey control for the installation for the liners. 

Shaft Superintendent - will ensure that the established procedures are used to complete the work 
and that the appropriate competent personnel are available to carry out the works. 

QA Engineer - will record that all works are done in accordance with POJV technical and 
environmental documentation 

'Shift Personnel - will ensure that the works are undertaken as per the documented procedures and in 
a safe manner. 

SP ICIATION 

Australian Standard - General Conditions of contract for Design and Contract (AS 4300-1995) 
S1 Main Sewer Interceptor - Stage 1. 

Volume 1 TS-300 Concrete Works* 

Volume 3 Schedule 4* 
Schedule 5* 
Schedule 6* 

* As modified by this Technical Procedure and associated documentation. - 
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REFERENCES 

POJV Environmental Management Plan 

POJV Safety Management Plan 

Technical Procedure - 2532\MR052 Batching, Transport and Supply of Concrete 

DRAWINGS 

2532M085 - Perry Park Shaft Concrete & Reinforcement Plans & sections (Sheet 1 of 2) 
2532M086 - Perry Park Shaft Concrete & Reinforcement Plans & sections (Sheet 2 of 2) 
2532M087 - Perry Park Shaft Cross Connection to Breakfast Creek Rd Excavation & Break In Details 
2532M089 - Perry Park Shaft 1200 Dia. Knife Gate Valve 1350 - 1200 Dia. Spool Piece Details 
2532M109 - 2400 Dia Shafts Existing Stage Modifications 
2532M231 - Perry Park Shaft Plastic Liner Details (Sheet 1 of 2) 
2532M232 - Perry Park Shaft Plastic Liner Details (Sheet 2 of 2) 
2532M250 - 1800 Dia & Kingsford Smith Drive Shafts Construction Procedure (Sheet 1 of 2) 
2532M251 - 1800 Dia & Kingsford Smith Drive Shafts Construction procedure (Sheet 2 of 2) 
2532M348 - Perry Park - Ladders Marking Arrangement & Details 
2532M439 - Perry Park Shaft Plastic Liner Details Cover Slab 
2532M471 - Perry Park Rigging Layout and Details 

Figure 1 - Sump Anchor Details 
Figure 2 - Blockout Locations 
Figure 3 - Steel Spool Installation 
Figure 4 - 2.4m uPVC Internal Form Arrangement 
Figure 5 - Benching Detail 
Figure 6 - Compression Ring Bracket 
Figure 7 - Formwork Typical Section 

EQUIPMENT REQUIRED 

Lifting chains, as required. 
Potable water supply 
Survey equipment as required. 
28m Boom Pump 
Rockdrills and taper steels/bits 
15t Gantry Crane 
Man box 

SAFETY EQUIPMENT REQUIRED 

Tested and tagged lifting equipment. as recorded on lifting register. 
All relevant PPE. 
All electrical equipment shall be fitted with a current test tag. 
First Aid equipment available 

ENVIRONMENT 

Ventilation to be at the work area at all times. 
Effective maintenance program required for all mechanical plant to minimise spillage of 
contaminants. 
Fuel and lubricants not to be stored on site, if temporary storage required it shall be on a bunded 
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pallet. 
As per Environment Management Plans submitted for Possession of Site process. 

PERMITS 

Not Applicable 

TESTING/CALIBRATION/MONITORING 

Unless otherwise specified, the allowable tolerances on the liner installation shall be as follows: 

Distances between extremities of edges Tolerances 
Up to 300mm 3mm 

300mm up to 3m 6mm 
3m up to 6m 9mm 

> 6m 12mm 

Generally Concrete testing on site: 

(From (and refer to) Technical Procedure 25321MI\052 Batching, Transport and Supply of Concrete 

Slump tests will be carried out at the point of delivery. 
Shrinkage testing will be undertaken in accordance with AS 1012. 
Concrete will be tested for compressive strength as per AS 3600 Concrete Sampling and Testing 

Minimum Frequency of Sam lin 
Number of batches supplied 

by day 
Number of samples to be 

taken 
1 1 

2 to 5 2 

6 to 10 3 

11 to 20 4 
each additional 10 1 additional sample 

Sampling and identification shall be carried out as per AS 1012 - Parts 1 and 8. 

Prior to any concrete being accepted at the site, a Pre Pour Inspection Checklist shall be 
completed. 

PREREQUISITE COMPETENCY SKILLS 

All persons must have completed the site surface induction prior to commencing work or entering 
the site. 
All equipment operators to have the required operators certification. 

FREQUENCY OF ACTIVITY 

Each concrete pour 

REPORTING 

Shift report to be completed for each shift worked. 
Pre Pour Inspection Checklist form to be completed prior to each pour. 
Concrete Pour Inspection form to be completed for each lift / pour. 
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Concrete Pour Log Sheet. 

ACTIVITIES 

General Concrete Pouring 

Delivery of concrete from the top of the shaft to the pour area via boom pump, with suitable 
concrete delivery hose. 
Vibration of concrete during pours is to be carried out using a combination of poker and form 
vibrators. 
Structural concrete shall be S40/10/70 unless otherwise specified. 

Preparation of Shaft (Chamber) Base Slab 

Remove all loose material from working area. 
If water present install temporary diversion drainage. 

Lift 1 - Shaft (Chamber) Base Slab (RL -12.832 to -12.032) 

1. Place reinforcement bars and bar chairs as shown on drawings 2532M086 for the floor. 
2. Tie 12mm lace bars at 500mm centres running perpendicular to the 20mm bars. 
3. Tie in wall starter bars. 
4. Construct a form for the sump using form ply and oregan. Attach uPVC pieces PP001, PP002 and 

PP003 as shown on drawing 2532M231 to the sump form using tek screws and brace the sump 
form into position using treaded bar anchors as shown on figure 1. 

5. Place safety caps on all protruding bars. 
6. Install a foam blockout in location shown on figure 2 extending the blockout 50mm past the edge 

of the liner to allow installation of a "T" joint on the next pour. 
7. Erect wall forms as shown on RMD drawing TBA to allow an 800mm lift to be poured. 
8. Pour the floor to RL -12.032, screeding the surface level in preparation for the uPVC liner. Control 

pour to RL -12.232 surrounding the spool to allow access for the spool / liner flange to be bolted 
prior to the following pour. 

9. Attach uPVC sheet PPO4 to a ply form and insert into the concrete, lightly vibrating to complete 
the chamber floor. 

10. Green cut unlined area of slab: 

Lift 2 - Chamber Benching and Spool (RL - 12.032 to - 11.732) 

1. Remove blockouts and install 1200 / 1350mm spool piece as detailed on drawing 2532M089. 
2. Brace the spool as shown on figure 3, positioning the spool to the relevant grade / alignment by 

shimming the brace as required. 
3. On surface position 2.4m diameter uPVC liner with internal forms braced in a pattern as shown in 

figure 4. Tek screw the liner to the internal forms and cut out the section of liner allowing for the 
vertical chamber walls to be formed. 

4. Extend rebar around the spool and walls required for a pour to RL - 11.732. 
5. Install rapid ply panels as shown on RMD drawing TBA for the vertical chamber walls. 
6. Erect forms around the cast.in spool using form ply. (All forms to have uPVC attached to panels 

f-t'Oristafiatiern) 
7. Install RSJ beams spanning the invert of the 2.4m diameter liner as shown on figure 4. Brace in 

the previously poured liner with acro props and bolt the beams down using 24mm rockbolts. 
8. Install further acro props horizontally bracing between the 2.4m liner and shaft walls to prevent the 

liner from rolling. 
9. Pour concrete to RL - 11.732 and green cut. 

Lift 3 - Chamber Benching and wall (RL - 11.732 to - 9.032) 

1. Extend rebar as required to pour 100mm above the top of the chamber benches at RL - 9.032. 
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2. Extend all wall formwork complete with plastic lining to RL -9.632. 
3. Erect pouring / soffit platform at RL -9.632. 
4. Attach uPVC pieces PP11 and PP12 to platform. 
5. Install uPVC pieces PP13. 
6. Attach uPVC piece PP10 to a ply form and attach to wall forms with steel brackets achieving a 1 

in 20 grade as detailed on figure 5. 
7. Brace 2.4m uPVC liner at RL -9.132 using a RHS jacking ring to achieve a 100mm upstand. 
8. Erect support beams across the top of the formwork and hang 100mm timbers to form the external 

form kicker as shown on figure 2. 

9. Pour concrete to RL - 9.132 and RL -9.032 around 2.4m dia liner upstand only. 
10. Cure concrete surface post pour with water. 

Formwork - Outer Installation 

1. Erect RMD forms for the outer concrete face as per RMD drawing TBA on the surface. 
2. Lower each panel with soldiers attached into position and bolt the soldiers down using anchor 

bolts. 
3. Install prefabricated 200UB 28.9 beam at the base of the soldiers. 
4. Install access brackets to the Super Slim Soldiers to form a supporting member for walkway 

planks to be laid down. 
5. Attach handrails, planks and access ladders. 
6. Install 20mm plate steel brackets using 24mm rockbolts as shown on figure 6. 
7. Install prefabricated compression ring beams as shown on figure 7, welding beam to the brackets 

and soldiers. 
8. Attach RF42 mesh to the inner exposed surface of the panels, holding in position by 50mm chairs 

tied to the formwork, (Tie wire installed on panels when erected). 
9. Install anchor ties though each soldier into the pour area as detailed on figure 7. 

10. Extend soldiers by bolting to the existing soldiers. 
11. Lower and attach further panels to the soldiers. 
12. Repeat steps 4 to 11, extending the formwork to RL 3.7. 

Lift 4 to 9 - (RL - 9.132 to 3.7) 

1. Assemble and attach support beams to shaft collar as show on 2532M471. 
2. Attach survey brackets and plumb bobs. 
3. Set-up working stage on surface 
4. Using gantry crane lower liner form over the stage. 
5. Attach form to the stage via chains. 
6. Remove key pieces and reduce form diameter. 
7. Lower uPVC liner over the form extending 75mm past the bottom edge of the form. 
8. Support liner using shims and reinsert key pieces to enlarge form. 
9. Lift connected liner, form and stage and lower down the shaft. 

10. Position stage so that the bottom edge of the liner is approximately 75mm above the existing liner. 
11. Check spud bar connection points are orientated correctly in the shaft. 
12. Rig stage to the three hanging chains and disconnect from the crane. 
13. Attach form to the second set of hanging chains using 1.5t lever hoists and disconnect form from 

stage. 

15. Remove form key pieces, reduce the form diameter and lower the liner onto the existing liner and 
joining strip. 

16. Remove RHS brace and lower the form at least 100mm below the previously poured concrete 
level. 

17. Insert key pieces and expand form to bear against previously poured concrete. 
18. Check alignment and prop top of form from the shaft wall using spud bars. 
19. Recheck joining strip through inspection ports in form. 
20. Evenly. pour concrete around the liner to a level 100mm below the top edge of the liner. 
21. Vibrate using poker vibrators and apply Rugasol surface retarder to concrete surface. 
22. After sufficient curing time, attach stage to crane and disconnect hanging chains. 
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23. Attach form to stage and disconnect hanging chains. 
24. Remove spud bars, key pieces, reduce form and hoist to the surface. 
25. Repeat process for each section of liner to be installed from RL -9.032 to RL 3.72. 
26. During the installation of the final liner piece, evenly screed the surface and insert ply wood 

reinforced liner piece PP20 into the wet concrete, vibrating the form lightly. 

Ventilation Pipe Installation 

1. Set form as per normal for lift number 8. 
2. Mark out vent pipe and pole locations as shown on drawing 2532M080 and 2532M085. 
3. Grind ribs as required on the vertical liner to provide a tight join between the 150mm pipe (female 

socket) and liner. 
4. Install 150mm diameter uPVC pipe and vent pole footings bracing off 24mm rockbolts installed in 

the shaft wall as required. 
5. Cut out section of wall liner once forms are removed to link shaft to ventilation pipe. 

RISK/HAZARD CONTROL 
DESCRIPTION OF WORK RISK/HAZARD/REASON RISK/HAZARD CONTROL 

Crane Movements Dropping load . Use certified lifting devices and 
rigger at all times. 
Suspended load warning lights in 
use. 

Working with Compressed Air Compressed Air Injuries Pressure is to be fully bled down 
from each service before 
releasing any clamps and use 
safety clips. 

Handling Steel Cuts and abrasions Ensure PPE worn at all times. 
Plastic safety caps used on all 
exposed steel bars etc. 

Concreteing / Grouting 1) Skin irritations 

2) Pressure build-ups in grout 
hose 

1) Correct PPE to be worn at all 
times including barrier cream. 

2) Concrete pump to have 
pressure relief valve. Check 
couplings are secure with safety 
clips. 

Erecting Forms Installed incorrectly 
Fall from height 

Form to be installed as per 
suppliers design. 
Safety barriers and lanyards to 
be used. 

Working in shaft Heat exhaustion Ventilation using fan to be 
maintained at all times 

Inspection and Test Plan 
Concrete Pre Pour Inspection Checklist 
Concrete Pour Acceptance Sheet 
Concrete Pour Log Sheet 
Reinforcement Schedule 

Concrete Works Check Sheet.do 
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 PERRY PARK SHAFT CONSTRUCTION SHIFT RE 

Audit Checklist 

Last Page of 25321M11081 

Status: 
Request ID: 

Creator: 
Author: 
Notify these people: 

Approved Editor 
Names: 
Workflow Details: 

Submitted By 
Adam N Hargreaves 

on 
18/04/2001 00:00:00 

(c) Copyright Eroc Pty. Limited. MIN 68 067 084 708 
This document or any part thereof may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty Limited. 

Approved 19-04-2001 01:54:13 PM ZE10 
ANHS-4UZ3S8 
Adam N Hargreaves 
Adam N Hargreaves 

01:0P~§tgOl 

Previous Approvers Current Approver 
Adam N Hargreaves 
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Next Approver 
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()SMASH' 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\081 - Perry Park Maintenance Shaft Final Lining & 
Ventilation Pipe Installation 

Attachment Concrete Pour Log Status: Approved 
Title: Sheet 
Category: Mining Revision: 2 
Location: S1 Sewer Tunnel Project: 2532 

Date: 30/10/2000 

Pour No. Lift No. Date: 

Weather: RL: TO 
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Signed Eroc Supervisor: Date: 

Signed Brisbane Water: 
Date: 

Last Page of Concrete Pour Log Sheet 
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MAYA,-SRI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\081 - Perry Park Maintenance Shaft Final Lining & 
Ventilation Pipe Installation 

Attachment 
Title: 

Concrete pre pour 
inspection checklist 

Status: Approved 

Category:. Mining Revision: 2 
Location: S1 Sewer Tunnel Project: 2532 

Date: 30/10/2000 

Pour Number: Lift Number: 
Date: 

RL : to 

qt - Magi Artffei Ifr ig . 
o 

1 Liner installation completed ("7' piece in 
place) 

2 Previous pour greencut / scabbled 
3 Communication (concrete - tunnel) OK 
3 Concrete pump set up OK 
4 Couplings clipped and secure 
6 Water controlled 
7 Services clear of pour 
8 Form vibrators installed and working 
9 Formwork installed and secure 
10 Scaffolding secure 

Comments: 

Peabody Representative: Date: 

Brisbane Water: Date: / / 

Last Page of Concrete pre pour inspection checklist 

© Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty Limited. 
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OSAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\081 - Perry Park Maintenance Shaft Final Lining & 
Ventilation Pipe Installation 

Attachment Concrete Acceptance -Status: Approved 
Title: Form 
Category: Mining Revision: 2 
Location: S1 Sewer Tunnel Project: 2532 

Date: 22/01/2001 

Date 
Time 
Structure to be Poured 
Location 

Design Actual 
Concrete Supplier 
Concrete Mix Design S40/10/90 
Design 28 day compressive 
strength 

40Mpa 

Design Slump 80mm +/- 20mm 
Superplastiscer added on site Yes 
(if required - No water add 
on site) 

Mix code 
Test Location 
Date Tested 
Time 
Cylinders Taken 

tu-nrimrs-. 
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GBANASfil 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Inspection & Test Plan 

Joint Venture 

Title: ITP: Perry Park Shaft Final Reference ITP-2532\MR081 
Lining No: 

Location: S1 Sewer Tunnel Status: Approved 
Job No: 2532 Revision: 2 

Category: Mining Revision 25/03/2001 
Date: 
Date: 25/03/2001 Prepared By: Adam N Hargreaves 

Scope of 
Work: 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Ref Description Spec 
Standard/ 
Other Ref. 

Freq. of Test Acceptance 
Criteria 

Insp. 
P: Project 

. C: Client 
D: Designer 

M: Manufacturer 

Records/ 
Comments 

Verification 
(Initial & Date) 

i Scheduling and 
sequencing of liner 
installation 

Each Liner 
Section 

Alignment of liners 
in excavated Shaft 

P: HP 
C: S, 

Drawing information to 
match liners - fabrication 
drawings 

2 uPVC Liner 
Manufacture 

RosLok 
Technical 
Procedure 

Each Liner 
Section 

Approved by 
Manufacturer 

P: HP 
C: S 
M: HP 

Liner Manufacture QA 
documents completed 

3 Installation work 
Procedures 

TS-324.7.1 
TS-324.7.2 
TS-324.7.3 
TS-312 

Each Activity 
- 

P: HP 
C: WP 
M: S 

POJV records available in 
central filing - Pre Pour 
inspection checklist 

4 Prepare liners to 
schedule & sequence 

Each Liner P: HP 
C: 

M: HP 

Liner Check Sheet - 

Manufacturer 

5 Handling & Transport Each 
Handling 
system 

Approved method 
of lifting and 
transport 

P: HP 
C: 

M: HP 

Approval by manufacturer 

6 Installation - 

Preparation - relative to 
pour area 

Each Area of 
Shaft for - 

installation 

Wash down clean 
and free of debris 

P: WP 
C: S 

POJV pre pour check 
sheet 

7 Liner Installation TS-324.7.1 Each Liner Liner forms - 

smooth surface 
free of sags, 
wrinkles and gas 
tight 

P: HP 
C: S 

Liner Inspection pre pour 
checklist 

8 Liner Installation 
tolerances 

TS-312 & 
TS-324.7.3 

Each Liner 
_ 

Distances between 
extremities of 
edges - 

[up to 300mm, 
3mm] 
[300mm to 3m, 
6mm] 
[3m to 6m, 9mm) 
[>6m, 12mm) 

P: HP 
C: HP 

Liner Inspection - Pre pour 
checklist; Work as 
executed survey 

9 Liner Internal Joining Technical 
Procedure 

Each Liner 
Joint 

As per Technical 
Procedure 

P: HP 
C: WP 

Liner welding record sheet 
- per Technical Procedure 

2532M1041 2532M1041 
10 Order concrete and 

specify full 
requirements to 
supplier 

Spec. 
"TS-301 
Concrete" - 

Technical 
Procedure 
2532MI052 

Each pour As per Technical 
Procedure 
2532M1052 

P: HP 

C: WP 
Concrete checklist 

11 Concrete testing 
performed by 
subcontractor. Check 
delivery dockets for 
batch type and target 
slump before pouring. 

Spec. 
"TS-301 
Concrete" 
AS 3600 - As 
per Technical 
Procedure 
2532MI052 

Batches - No. 
samples 
[1/1] [2 to 5/2) 
[6 to 10/3) [11 
to 20/4] [each 
additional 
10+/1] 

Concrete test 
results 

As per Technical 
Procedure 

P: HP 
C: WP 

Concrete checklist 
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TP & ITP: 
Approved 

By: 

Position: 

Date: 

Inspection Legend: HP: Hold Point, S: Surveillance, WP: Witness Point 

Approved 
By: 

(Client) 

Last Page of ITP: Perry Park Shaft Final Lining 

Date: 

ResponSe Workflow 

rg, Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty. Limited. 
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4k 

OBAYASI-11 

Technical Procedure 

Obayashi Corporation Joint Venture Incorporated in Japan 
ARBN 002 932 756 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Document No: 253211011062 Status: Approved 
Title: Kingsford Smith Drive Valve Revision: 1 

Chamber Lining 
Job Location: S1 Sewer Tunnel Issued: 12/12/2000 
Job Number: 2532 

Mining 
Checked By: Adam N Hargreaves 
Approved By: Argot G Ansons 

- Video or AudioNisual training material 

INTRODUCTION 

This Technical Procedure details the stages of the final lining of valve chamber at Kingsford Smith 
Drive Shaft. 

RESPONSIBILITY 

Project Manager will ensure that all aspects of liner installation complies with the specifications of 
the contract. 

Project Engineer- will ensure that all necessary materials and equipment required for the job are 
available and that procedures are developed for each process. 

Project Surveyor- will provide survey control for the installation for.the liners. 

Shaft Superintendent - will ensure that the established procedures are used to complete the work 
and that the appropriate competent personnel are available to carry out the works. 

QA Engineer - will record that all works are done in accordance with POJV technical and 
environmental documentation 

Shift Personnel - will ensure that the works are undertaken as per the documented procedures and in 
a safe manner. 

SP-E-CIFIGA-T-IONS 

Australian Standard - General Conditions of contract for Design and Contract (AS 4300-1995) 
S1 Main Sewer Interceptor - Stage 1. 

Volume 1 TS-300 Concrete Works* 

Volume 3 Schedule 4* 
Schedule 5* 
Schedule 6* 

* As modified by this Technical Procedure and associated documentation. 
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REFERENCES 

POJV Environmental Management Plan 

POJV Safety Management Plan 

Technical Procedure - 2532\MI\041 Roslok Liner Tube - In tunnel joining. 

Technical Procedure - 2532\MI\052 Batching, Transport and Supply of Concrete 

DRAWINGS 

2532M076 - Concrete Plan Location 
2532M077 - Concrete Sections 
2532M079 - 1350 Diameter Knife Gate Valve -Spool Piece Details 
2532M088 - Kingsford Smith Drive Shaft Bottom of Shaft Reinforcement Details 
2532M333 - Kingsford Smith Drive - Construction Procedure - Valve Chamber (Sheet 1 of 2) 
2532M334 - Kingsford Smith Drive - Construction Procedure - Valve Chamber (Sheet 2 of 2) 
RMD 1120/1610/001A - Wall Form, R/Ply Panels, RSJ, S/Slims, Props, Kingsford Smith Drive 
Figure 1 - Cast In Spool Installation 
Figure 2 - 'T' - Joint support at Base Slab 
Figure 3 - Benching Detail 

EQUIPMENT REQUIRED 

Slewing Crane - 22t 
Lifting chains, as required. 
Potable water supply 
Survey equipment as required. 
Storage container, lockable. 
Portable generator. 
Portable air compressor. 600 cfm 
500mm compressed air driven fan 
28m Boom Pump 
Meyco Suprema concrete pump or similar 
Rockdrills and taper steels/bits 

SAFETY EQUIPMENT REQUIRED 

Tested and tagged, lifting equipment, as recorded on lifting register. 
All relevant PPE. 
All electrical equipment shall be fitted with a current test tag. 
First Aid equipment available 

ENVIRONMENT 

Ventilation to be at the work area at all times. 
Effective maintenance program required for all mechanical plant to minimise spillage of 
contaminants. 
Fuel and lubricants not to be stored on site, if temporary storage required it shall be on a bunded 
pallet. 
As per Environment Management Plans submitted for Possession of Site process. 

PERMITS 
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 Not Applicable 

TESTING/CALIBRATION/MONITORING 

Unless otherwise specified, the allowable tolerances on the liner installation shall be a follows: 

Liner Installation 

Grade not less than 1:3000 
Tolerance from grade - 20mm 

Alignment Tolerance from alignment - 50mm 

NOTE: The Shift Supervisor will sign off each liner installed as being correct for level and alignment. 

Generally Concrete testing on site: 

(From (and refer to) Technical Procedure 25321N/11\052 Batching, Transport and Supply of Concrete 

Slump tests will be carried out at the point of delivery. 
Shrinkage testing will be undertaken in accordance with AS 1012. 
Concrete will be tested for compressive strength as per AS 3600 Concrete Sampling and Testing 

Minimurii Frequency of Sampling 
Number of batches supplied 

by day 
Number of samples to be 

taken 
1 1 

2 to 5 2 
6 to 10 3 

11 to 20 
each additional 10 1 additional sample 

Sampling and identification shall be carried out as per AS 1012 - Parts 1 and 8. 

Prior to any concrete being accepted at the site, a Pre Pour Inspection Checklist shall be 
completed. 

PREREQUISITE COMPETENCY SKILLS 

All persons must have completed the site surface induction prior to commencing work or entering 
the site. 
All equipment operators to have the required operators certification. 

FREQUENCY OF ACTIVITY 

As required 

REPORTING 

Shift report to be completed for each shift worked. 
Pre Pour Inspection Checklist form to be completed prior to each pour. 
Liner Installation Inspection form to be completed each section of liner installed. 
Concrete Pour Log Sheet. 

ACTIVITIES 
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Lift 1 - Shaft (Chamber) Base Slab 

Place rebar as shown on drawing 2532M088 for the floor. 
Tie in wall starter bars. 
Install a steel angle iron form to allow the wall kicker to be poured to be poured to RL -13.100. 
Tie uPVC liner pieces with the ribs vertical to the kicker frame, with 25mm of the liner projected 
into the floor. 
Place safety caps on all protruding bars. 
Pour floor and kicker to RL -13.100 using S40 concrete. 

Lift 2 - Valve Chamber Benching 

Scabble previous pour surface. 
Install temporary diversion drainage (due to water ingress to the chamber from around the existing 
sewer); Temporary diversion drainage includes measures such as (or a combination of) temporary 
piping, followed by pipe sealing upon completion of pouring, installation of pump sump (pump 
removed prior to pouring, panning using plastic sheeting or geotextile (left within the pour). 
On the surface connect the cast in spool together - check alignment and manufacture plywood 
template marking size of spool - internal and external and hole and connection plate locations and 
sizes. 
Install Cast In Spool: 

Check adequate (existing sewer) concrete has been removed. 
Remove concrete if required. Ensure existing sewer concrete is sound. 
Place bond breaker material around steel flume and inside of cast in spool (grease or-plastic 

sheeting) 
Install compressible material around steel flume 
Position underside section of cast in spool around flume and temporary timber support (within 

the pour area) and place outside pour area steel support bracket as shown in figure 1. 

Position topside section of cast in spool around flume; install 16mm dia. taper pins to locate 
outer adjacent faces (flush) and install M16 bolts. 

Install timber wedging at 300mm centres around flume (coat timber with grease) - between 
flume and cast in spool. (timber wedging to be removed with flume. 

Remove temporary timber support from within the pour area. 
Install support and location pins for shaft profile ring (at interface between benching top face and 
shaft circular wall) formwork. 
Install reinforcement for shaft wall and hoop bars around cast in spool as shown on drawing 
2532M088. Install additional reinforcement to support and fix structural reinforcement in place by 
drilling and grout encapsulating reinforcement into shaft rock wall as required. 
Check alignment of reinforcement with respect to benching formed face. 
Install RF82 mesh as required for benching, install plastic clip bar chairs to face of the mesh. 
Erect forms as shown on drawing RMD drawing 1120/1610/001A. Formwork around flume and 
cast in spool fabricated to size determined insitu - similar for uPVC sheeting to be cut to suit and 
ribs removed (ground) as required to allow overlap to spool. 
Tech screw uPVC liner to formwork (tech screws installed at no greater than 1m grid centres). 
Lower formwork into shaft and install in location including T Joint. 
rx,p farpworono.T ?s,5kown ip fb!..rp ? jfkr:aCSL?CrOc.55hgttrIp pnri gidPg of r,kci in crnnl 

to opposite side formwork. 
Erect pouring platform - ensure access to chamber floor on both sides of the flume. 
Install form vibrators to benching vertical formwork face. 
Lower pre assembled top of benching formwork and attached uPVC sheeting (uPVC sheeting to 
have ribs running parallel to up grade of benching); Lower pre assembled 4m diameter kicker 
formwork and connected uPVC - fix temporarily to installed reinforcement to allow installation of 
benching forMwork and uPVC to be fixed into final position as detailed in figure 3. 
Install horizontal support bracing between excavated shaft wall and vertical benching soldier 
supports. 
Fix top of benching formwork and attached uPVC into final position. 
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 Fix 4m diameter kicker formwork into final position. 
Seal join between .uPVC of benching and shaft wall kicker using silastic allowing breather gaps at 
1m centres. 
Pour chamber benching - ensuring concrete is at least 200mm slump concrete. When pour height 
has reached top level of benching ensure vibration of concrete using poker vibrators is carefully 
carried out to remove any possible air trapped beneath the benching uPVC. 
Vibration of concrete during the pour is to be a combination of poker vibrators and formwork 
connected vibrators. 
Delivery of concrete from the top of the shaft to the pour area via boom pump, with concrete 
delivery hose able to fit between inner and outer layers of reinforcement. 
Remove the majority of bracing from formwork - leave formwork & soldiers in place. 

Lift 3 - Valve Chamber Shaft Walls (4m Diameter) - Pour to RL -9.0 

Erect RMD formwork on surface and fix uPVC sheeting to formwork. 
Ensure uPVC sheeting extends below formwork by 40mm and extends above formwork by 50mm. 
Fabricate sill formwork on surface to reduce shaft diameter from 4m to 2.4m; And provide 200mm 
vertical extension into 2.4m diameter shaft (300mm extension of uPVC) 
Fix uPVC liner to sill formwork. 
Complete reinforcement installation (as required). 
Scabble previous pour and clean construction joint surface. 
Install formwork support bracing from base of shaft to formwork support locations. 
Lower formwork into shaft and locate into position. Locating formwork by props extended from 
circular formwork to benching soldiers and the top by temporary props to the shaft excavated wall. 
Install T piece between cast in benching uPVC and 4m diameter uPVC. Secure and brace T piece 
from benching formwork. Install working deck. 
Install vertical support bracing (from valve chamber floor to RL -9.20) for sill formwork support and 
working deck installation. 
Lower sill formwork into shaft and fix to vertical support and 4m diameter formwork. Support 
horizontally from excavated shaft wall. 
Remove temporary props (horizontal) between shaft excavated wall and 4m diameter uPVC. 
Pour concrete using boom pump. 
Pour sill and lower section of shaft 200mm above sill. 

RISK/HAZARD CONTROL 
DESCRIPTION OF WORK RISK/HAZARD/REASON RISK/HAZARD CONTROL 

Crane Movements 1) Dropping load 

2) Vehicle / pedestrian struck by 
suspended load. 

1) Use certified lifting devices 
and rigger at all times. 

2) Concrete barriers / fence in 

place. 
No raising of materials outside of 
site perimeter. 

Working with Compressed Air Compressed Air Injuries Pressure is to be fully bled down 
frOTTrratirgur- 71L-- 
releasing any clamps and use 
safety clips. 

Handling Steel Cuts and abrasions Ensure PPE worn at all times. 
Plastic safety caps used on all 
exposed steel bars etc. 

Working in shaft Heat exhaustion Ventilation using fan to be 
maintained at all times 
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Concreteing / Grouting 1) Skin irritations 1) Correct PPE to be worn at all 
times including barrier cream. 

2) Pressure build-ups in grout 2) Concrete pump to have 
hose pressure relief valve. Check 

couplings are secured with 
safety clips. 

ATTACHMENTS 

Inspection and Test Plan 
Concrete Pre Pour Inspection Checklist 
Concrete Pour Log Sheet 

Shift Report Kingsford Smith Shaft Valve Chamb 

Reinforcement Shedule 

Audit Checklist 

Last Page of 2532WA062 
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Request ID: 
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GBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Inspection & Test Plan 

Joint Venture 

Title: ITP: Kingsford Smith Drive Reference ITP- 2532 \Ml\062 
Valve Chamber Lining No: 

Location: S1 Sewer Tunnel Status: Approved 
Job No: 2532 Revision: 1 

Category: Mining Revision 30/10/2000 
Date: 
Date: 30/10/2000 Prepared By: Adam N Hargreaves 

Scope of 
Work: 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Ref Description Spec 
Standard/ 
Other Ref. 

Freq. of Test Acceptance 
Criteria 

Insp. 
P: Project 
C: Client 

D: Designer 
M: Manufacturer 

Records/ 
Comments 

Verification 
(Initial & Date) 

1 PRELIMINARY 
PLANNING: 
CONTRACT 
REQUIREMENTS 

As built of shaft 
excavation 

Technical 
Procedure 
2532MI038 as 
applicable 

As required by 
Technical 
Procedure 
2532MI038 

P: HP 
C: WP 

2 Scheduling and 
sequencing of liner 
installation 

Each Liner 
Section 

Alignment of liners 
in excavated Shaft 

P: HP 
C: S 

Survey information to 
match liners 

3 uPVC Liner 
Manufacture 

RosLok 
Technical 
Procedure 

Each Liner 
Section 

Approved by 
Manufacturer 

P: HP 
C: S 
M: HP 

Liner Manufacture QA 
documents completed 

4 Installation work 
Procedures 

TS-324.7.1 
TS-324.7.2 
TS-324.7.3 

Each Activity P: HP 
C: 

M: S 

POJV records available in 
central filing 

5 Prepare liners to 
schedule & sequence 

Each Liner P: HP 
C: WP 

Liner Check Sheet 

6 Handling & Transport Each 
Handling 
system 

Approved method 
of lifting and 
transport 

P: HP 
C: 

M: WP 
7 Installation - 

Preparation 
Each Area of 
Shaft for 
installation 

Wash down clean 
and free of debris 

P: WP 
C: S 

POJV check sheet 

B Liner Installation TS-324.7.1 Each Liner Liner forms - 

smooth surface 
free of sags, 
wrinkles and gas 
tight 

P: HP 
C: S 

Liner Inspection pre pour 
checklist 

9 Liner Installation 
tolerances 

TS-324.7.3 Each Liner Installation to suit 
not less than 
1:3000 grade (as 
required by 
alignment) 
Tolerance from 

P: HP 
C: HP 

Liner Inspection - Pre pour 
checklist; Work as 
executed survey 

grade- 20mrn 
Tolerance from 
alignment - 50mm 

10 Liner Internal Joining Technical 
Procedure 
2532MI041 

Each Liner 
Joint 

As per Technical 
Procedure 
2532MI041 

P:1-IP 
C: WP 

Inspection Legend: HP: Hold Point, S: Surveillance, WP: Witness Point 

TP & ITP: 
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Approved 
By: 

Position: 

Date: Approved 
By: 

(merit) 

Last Page of ITP: Kingsford Smith Drive Valve Chamber Lining 

Date: 

Response Workflow 
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OBAYASIil 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI1062 - Installation of uPVC Sewer Pipes, Albion Park to 
Kingsford Smith Drive tunnel 

Attachment Liner Installation / Status: Approved 
Title: Inspection Form 
Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 30/10/2000 

Date: RL: to 

Description Comments Initials 
Pour area clean and 
free of debris 

Yes / No 

Liner "T" joint 
installed correctly 
and secured 

Yes / No 

Liner set within 
tolerance 

Yes / No 

Formwork installed 
correctly 

Yes / No 

External Props in 

place and secure 
Yes / No 

Liners checked after 
installation of 
formwork and still 
within tolerance 

Yes / No 

Comments: 

Peabody Supervisor: Date: / / 

Last Page of Liner Installation / Inspection Form 
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OBAYAStil 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532%41\062 -Installation of uPVC Sewer Pipes, Albion Park to 
Kingsford Smith Drive tunnel 

Attachment 
Title: 

Concrete pre pour 
inspection checklist 

Status: Approved 

Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 30/10/2000 

Pour Number: Lift Number: 
Date: 

RL : to 

eITI OW WC tiitiats. , ... .,, WOO* 
1 Liner installation completed ("T" piece in 

place) 
2 Previous pour greencut / scabbled 
3 Communication (concrete - tunnel) OK 
3 Concrete pump set up OK 
4 Couplings clipped and secure 
6 Water controlled 
7 Services clear of pour 
8 Form vibrators installed and working 
8 Formwork installed and secure 

Comments: 

peal-4)4yJ3ap.rg,saatatiy_e: Date: I / 

Brisbane Water: Date: / / 

Last Page of Concrete pre pour inspection checklist 
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OBAXASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\062 - Installation of uPVC Sewer Pipes, Albion Park to 
Kingsford Smith Drive tunnel 

Attachment Concrete Pour Log Status: Approved 
Title: Sheet 
Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 30/10/2000 

Pour No. Lift No. Date: 

Weather: RL: TO 

BatchP'. 
.,---- L.,,:p,, 

",'Batch 
---2,,e. ,, 

,-:Num 
, 

-.,..., 

:4:4 'et:A, 
'Sizei,- 

' 
'' 

18'atati 
imes; 

e'' ''''--,FiiiiSh'Tiihitia-V,',-Firi, 
- ' ,,.' -"--::,,lis,`=` 

uri;-- 
-4,= 1% 

umpi 
all', 

, t=--pii.:, 
:,,altirrip-o,'S 

--4-- 

Added 
h.,='-"*.,,,,:it; 

Ober?: -1.-, 
- 

S 

1 

2 

3 

4 
5 

6 

7 

8 

Signed Peabody Supervisor: Date: 

Signed Brisbane Water: 
Date: 

Last Page of Concrete Pour Log Sheet 
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PEABODY 

PEABODY OBAYASHI JOINT VENTURE 

JOB NO: 2532 
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Technical Procedure 

DBAVASHI 

Obayashi Corporation Joint Venture Incorporated in Japan 
ARBN 002 932 756 

Document No: 2532111111068 Status: Approved 
Title: - 2400mm Dia Kingsford Smith Drive Revision: 1 

Shaft Final Lining 
Job Location: S1 Sewer Tunnel Issued: 30/01/2001 
Job Number: 2532 

Mining 
Checked By: Adam N Hargreaves 
Approved By: Argot G Ansons 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

- Video or AudioNisual training material 

INTRODUCTION 

This Technical Procedure details the stages of the final lining of valve chamber at Kingsford Smith 
Drive Shaft. 

RESPONSIBILITY 

Project Manager will ensure that all aspects of liner installation complies with the specifications of 
the contract. 

Project Engineer- will ensure that all necessary materials and equipment required for the job are 
available and that procedures are developed for each process. 

Project Surveyor- will provide survey control for the installation for the liners. 

Shaft Superintendent - will ensure that the established procedures are used to complete the work 
and that the appropriate competent personnel are available to carry out the works. 

QA Engineer - will record that all works are done in accordance with POJV technical and 
environmental documentation 

Shift Personnel - will ensure that the works are undertaken as per the documented procedures and in 
a safe manner. 

SPEGIFIGATION 

Australian Standard - General Conditions of contract for Design and Contract (AS 4300-1995) 
S1 Main Sewer Interceptor - Stage 1. 

Volume 1 TS-300 Concrete Works* 

Volume 3 Schedule 4* 
Schedule 5* 
Schedule 6* 

* As modified by this Technical Procedure and associated documentation. 
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REFERENCES 

POJV Environmental Management Plan 

POJV Safety Management Plan 

Technical Procedure - 2532\MI\041 Roslok Liner Tube-- In tunnel joining. 

Technical Procedure - 25321M11052 Batching, Transport and Supply of Concrete 

DRAWINGS 

2532M076 - Concrete Plan Location, 
2532M077 - Concrete Sections 
2532M109 - 2400 Dia Shafts Existing Stage Modifications 
2532M250 - 1800mm Dia and Kingsford Smith Drive Shafts Construction Procedure (Sheet 1 of 2) 
2532M251 - 1800mm Dia and Kingsford Smith Drive Shafts Construction Procedure (Sheet 2 of 2) 
2532M285 - Kingsford Smith Drive Shaft 2400 Dia Inner Form Details (Sheet 1 of 2) 
2532M286 - Kingsford Smith Drive Shaft 2400 Dia Inner Form Details (Sheet 2 of 2) 
2532M350 - Kingsford Smith Drive Rigging Layout and Details 
2532M401 - Kingsford Smith Drive Shaft Plastic Liner Form Spud Bar Layout and Details 
2532M418 - Kingsford Smith Drive Shaft Plastic Liner Details to RL 3.855 

EQUIPMENT REQUIRED 

Slewing Crane - 22t 
Lifting chains, as required. 
Potable water supply 
Survey equipment as required. 
Storage container, lockable. 
Portable generator. 
Portable air compressor. 600 cfm 
500mm compressed air driven fan 
28m Boom Pump 
2400mm Dia formwork and stage 
Rock drills and steels 

SAFETY EQUIPMENT REQUIRED 

Tested and tagged lifting equipment, as recorded on lifting register. 
All relevant PPE. 
All electrical equipment shall be fitted with a current test tag. 
First Aid equipment available 

Ventilation to be at the work area at all times. 
Effective maintenance program required for all mechanical plant to minimise spillage of 
contaminants. 
Fuel and lubricants not to be stored on site, if temporary storage required it shall be on a bunded 
pallet. 
As per Environment Management Plans submitted for Possession of Site process. 

PERMITS 
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 Not Applicable 

TESTING/CALIBRATION/MONITORING 

Unless otherwise specified, the allowable tolerances on the liner installation shall be a follows: 

Liner Installation 

Alignment Tolerance from alignment - 20mm 

NOTE: The Shift Supervisor will sign off each liner installed as being correct for level and alignment. 

Generally Concrete testing on site: 

(From (and refer to) Technical Procedure 2532\MI\052 Batching, Transport and Supply of Concrete 

Slump tests will be carried out at the point of delivery. 
Shrinkage testing will be undertaken in accordance with AS 1012. 
Concrete will be tested for compressive strength as per AS 3600 Concrete Sampling and Testing 

Minimum Frequency of Sampling 
Number of batches supplied 

by day - 
Number of samples to be 

taken 
1 1 

2 to 5 2 
6 to 10 3 

11 to 20 4 
each additional 10 1 additional sample 

Sampling and identification shall be carried out as per AS 1012 - Parts 1 and 8. 

Prior to any concrete being accepted at the site, a Pre Pour Inspection Checklist shall be 
completed. 

PREREQUISITE COMPETENCY SKILLS 

All persons must have completed the site surface induction prior to commencing work or entering 
the site. 
All equipment operators to have the required operators certification. 

FREQUENCY OF ACTIVITY 

As required 

_APPORTIN_G 

Shift report to be completed for each shift worked. 
Pre Pour Inspection Checklist form to be completed prior to each pour. 
Liner Installation Inspection form to be completed each section of liner installed. 
Concrete Pour Log Sheet. 

ACTIVITIES 

uPVC Lining Construction Procedure 
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 Assemble and attach support beams to shaft collar as show on drawing 2532M350. 
Setup working stage on surface 
Using 22t slew crane lower liner form over the stage. 
Attach form to the stage via chains. 
Remove key pieces and reduce form diameter. 
Lower uPVC liner over the form extending 75mm past the bottom edge of the form. 
Support liner using shims and reinsert key pieces to enlarge form. 
Lift connected liner, form and stage and lower down the shaft. 
Position stage so that the bottom edge of the liner is approximately 75mm above the existing liner. 
Check spud bar connection points are orientated correctly in the shaft. 
Rig stage to the three hanging chains and disconnect from the crane. 
Attach form to the second set of hanging chains using 1.5t lever hoists and disconnect form from 
stage, 
Position joining strip to the existing liner and support-using RHS brace. 
Remove form key pieces, reduce the form diameter and lower the liner onto the existing liner and 
joining strip. 
Remove RHS brace and lower the form at least 100mm below the previously poured concrete 
level. 
Insert key pieces and expand form to bear against previously poured concrete. 
Check alignment and prop top of form from the shaft wall using spud bars. 
Recheck joining strip through inspection ports in form. 
Evenly pour S40/10/220 concrete around the liner to a level 100mm below the top edge of the 
liner. 
Vibrate using poker vibrators and apply Rugasol surface retarder to concrete surface. 
After sufficient curing time, attach stage to crane and disconnect hanging chains. 
Attach form to stage and disconnect hanging chains. 
Remove spud bars, key pieces, reduce form and hoist to the surface. 
Repeat process for each section of liner to be installed from RL -9.0 to RL 3.855 as detailed on 
drawing 2532M418. 
During the installation of the final liner piece, evenly screed the surface and insert ply wood 
reinforced liner piece KSD18 into the wet concrete, vibrating form lightly. 

Ventilation Pipe Installation 

Pot hole to determine existing gas main location. 
Once determined, excavate 250mm trench to connect the ventilation pole location to the shaft wall 
as shown on figures 1 and 2. 
Pipe installation to be as follows: 

- 150mm diameter uPVC AS 1477 Series 1 Class PN12 pipe. 
- Minimum depth at vent pole, 600mm 
- Minimum depth under road, 1200mm 
- Minimum depth below existing gas main, 150mm 
- Grade 1 in 100 from pole to shaft 

The pipe shall follow the shaft wall using bends as required to protrude through the uPVC lining 
300mm from the access ladder as shown on figure 3. 
Grinding ribs as required on vertical liner to provide a tight join between the pipe (female socket) 
and liner 
Cut out section of wall liner once forms are removed to link shaft to ventilation pipe. 

RISK/HAZARD CONTROL 
DESCRIPTION OF WORK RISK/HAZARD/REASON RISK/HAZARD CONTROL j 
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Crane Movements 

- 

1) Dropping load 

2) Vehicle / pedestrian struck by 
suspended load 

1) Use certified lifting devices 
and rigger at all times. 

2) Concrete barriers / fence in 
place. 
No raising of materials outside of 
site perimeter. 

Working with Compressed Air Compressed Air Injuries Pressure is to be fully bled down 
from each service before 
releasing any clamps and use 
safety clips. 

Working in shaft Heat exhaustion Ventilation using fan to be 
maintained at all times 

Concreteing / Grouting 1) Skin irritations 

2) Pressure build-ups in grout 
hose 

1) Correct PPE to be worn at all 
times including barrier cream. 

2) Concrete pump to have 
pressure relief valve. Check 
couplings are secured with 
safety clips. 

ATTACHMENTS 

Inspection and Test Plan 
Concrete Pre Pour Inspection Checklist 
Concrete Pour Log Sheet 

Shift Report Kingsford Smith Shaft Valve Chamb 

Audit Checklist 

Last Page of 2532%41\068 
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OBAYASiil 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 2532\MR068 - 1800mm Dia and Kingsford Smith Drive Shafts 
Title: Final Lining 
Attachment Concrete Pre Pour Status: Approved 
Title: Check Sheet 
Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: - 2532 
Date: 23/01/2001 

Pour Number: 
Date: 

RL : to 

Lift Number: 

totp ? gootoikl , ahltio.,',,.. , :omrtiento:' 
1 Liner installation completed ("T" piece in 

place) 
2 Previous pour greencut / scabbled 
3 Communication (concrete - tunnel) OK 
3 Concrete pump set up OK 
4 Couplings clipped and secure 
6 Water controlled 
7 Services clear of pour 
8 Form vibrators installed and working 
8 Formwork installed and secure - 

Comments: 

Peabocpresentative: Date: 

Brisbane Water: Date: / / 

Last Page of Concrete Pre Pour Check Sheet 
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OBAVASI-11 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532W1\068 - 1800mm Dia and Kingsford Smith Drive Shafts 
Final Lining 

Attachment Concrete Pour Status: Approved 
Title: Acceptance Sheet 
Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 23/01/2001 

Date 

Time 

Structure to be Poured 

Location 

,es._, 
Design : _,Actual; 

Concrete Supplier 

Concrete Mix Design S40/10/90 

Design 28 day compressive strength 40Mpa 

Design Slump 80mm +/- 20mm 

Superplastiscer added on site Yes 

(if required - No water add on site) 

Mix code 

Test Location 

Date Tested 

Time 
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Cylinders Taken 

Comments: 

Last Page of Concrete Pour Acceptance Sheet 
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OBWASHt 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 
Attachment 
Title: 

25321M1\068 - 1800mm Dia and Kin gsford Smith Drive Shafts 
Final Lining 
Concrete Pour Log Status: Approved 
Sheet 

Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 23/01/2001 

Pour No. Lift No. Date: 

Weather: RL: TO 

Batch 
'.., , 

O 

= 1: 
..., ...,- 

,Numb , , 
-,11-1;-.1-- r ' 

gatal-: 
- , 

ize'- 
- ce',8atatts,.,'Sta 
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,imey.',, 
...,-,,,,.,,,,, 

''' vc 

C.frha= 
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firiisK., 
--:::4,-*,,,:.- n 

-- 
4 "'4 

. 

hitiat,f, 
;,,,,,, 

urn 
- 

Firi'dk ,?, ,-,,,,,,g,Ig.v,,o,1--.e..., 
SItimp'i?Stipers .,,-, -,;"-,w 

Added, 

.. , ,,,,,. , 
'(11-2,h, 

1 

3 

4 
5 

6 

7 

8 

Last Page of Concrete Pour Log Sheet . 
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OBANA-SHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532W11\068 - 2400mm Dia Kingsford Smith Drive Shaft Final 
Lining 

Attachment Inspection and Test Status: Approved 
Title: Plan 
Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 23/01/2001 

Ref Description, Spec 
Standard/ - 

Other Ref. 

Freq. of Test Acceptance 
Criteria 

Insp. 
P: Project 
C: Client 

D: Designer 
M: Manufacturer 

Records! 
Comments 

Verification 
(Initial & Date) 

1 PRELIMINARY 
PLANNING: 
CONTRACT 
REQUIREMENTS 

GS - 11 Approved 
Technical 
Procedure 

P: HP 
C: WP 

2 Scheduling and 
sequencing of liner 
installation 

Each Liner 
Section 

Alignment of liners 
in excavated Shaft 

P: HP 
C: S 

Drawing information to 
match liners - fabrication 
drawings 

3 uPVC Liner 
Manufacture 

RosLok 
Technical 
Procedure 

Each Liner 
Section 

Approved by 
Manufacturer 

P: HP 
C: S 

M: HP 

Liner Manufacture QA 
documents completed 

4 Installation work . 

Procedures 
TS-324.7.1 
TS-324.7.2 
TS-324.7.3 
TS-312 

Each Activity P: HP 
C: WP 
M: S 

POJV records available in 
central filing - Pre Pour 
inspection checklist 

5 Prepare liners to 
schedule & sequence 

Each Liner M: HP Liner Check Sheet - 

Manufacturer 
6 Handling & Transport Each 

Handling 
system 

Approved method 
of lifting and 
transport 

M: HP Approval by manufacturer 

7 Installation - 

Preparation - relative to 
pour area 

Each Area of 
Shaft for 
installation 

Wash down clean 
and free of debris 

POJV pre pour check 
sheet 

8 Liner Installation TS-324.7.1 Each Liner Liner forms - 

smooth surface 
free of sags, 
wrinkles and gas 
tight 

P: HP 
C: S 

Liner Inspection pre pour 
checklist 

9 Liner Installation 
tolerances 

TS-312 & 
TS-324.7.3 

Each Liner Tolerance from 
alignment - 50mm 

P: HP 
C: HP 

Liner Inspection - Pre pour 
checklist; Work as 
executed survey 

10 Liner Internal Joining Technical 
Procedure 
2532MI041 

Each Liner 
Joint 

As per Technical 
Procedure 
2532MI041 

P: HP 
C: WP 

Liner welding record sheet 
- per Technical Procedure 

11 Safety equipment 
available and in use 

PMS OH & S 
system 

Daily Equipment 
available and in 

P: WP 
C: S 

Record on shift report 

use. 
12 Internal subcontractor 

checklist completed for 
all proposed - 

subcontractors 

PMS 
subcontractor 
checklist 

As Required All checklist items 
completed 
satisfactorily 

P: HP 
C: S 

Subcontractor checklist 

13 Equipment operators 
have relevant operating 
tickets and have 
completed site specific 
inductions. 

Spec. 
"GS-11.10 
Induction and 
training." 

Before 
Commencem 
ent 

Tickets sighted 
and induction sign 
off sheets 
completed 

P: HP 
C: S 

Training records 
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14 Order concrete and 
specify full 
requirements to 
supplier 

Spec. 
"TS -301 
Concrete - 
Technical 
Procedure 
2532MI052 

Each pour As per Technical 
Procedure 
2532MI052 

P: HP 
C: WP 

Concrete checklist 

15 Concrete testing 
performed by 
subcontractor. Check 
delivery dockets for 
batch type and target 
slump before pouring. 

Spec. 
7S-301 
Concrete" 
AS 3600 - As 
per Technical 
Procedure 
2532M1052 

Batches - No. 
samples 
[111] [2 to 5/4 
[6 to 10/3] [11 
to 20/4] [each 
additional 
10+/1] 

Concrete test 
results 
As per Technical 
Procedure 

Concrete checklist 

TP & ITP: 
Approved 

By: 

Position: 

Date: 

Inspection Legend: HP: Hold Point, S: Surveillance, WP: Witness Point 

Approved 
By: 

(Client) 

Last Page of Inspection and Test Plan 

Date: 
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Technical Procedure 

013WASIII 

Opayashi Corporation Joint Venture Incorporated in Japan 
ARBN 002 932 756 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Document No: 25321M11067 Status: Approved 
Title: North Quay Maintenance Shaft Final Revision: 2 

Lining 
Job Location: S1 Sewer Tunnel Issued: 24/05/2001 
Job Number: 2532 

Mining 
Checked By: David Alt 
Approved By: Steve BertonS1 

_ 
- Video or AudioNisual training material 

INTRODUCTION 

This Technical Procedure details the stages of the final lining of North Quay Maintenance Hole. 

RESPONSIBILITY 

Project Manager will ensure that all aspects of liner installation complies with the specifications of 
the contract. 

Project Engineer- will ensure that all necessary materials and equipment required for the job are 
available and that procedures are developed for-each process. 

Project Surveyor- will provide survey control for the installation for the liners. 

Shaft Superintendent - will ensure that the established procedures are used to complete the work 
and that the appropriate competent personnel are available to carry out the works. 

QA Engineer - will record that all works are done in accordance with POJV technical and 
environmental documentation 

Shift Personnel - will ensure that the works are undertaken as per the documented procedures and in 
a safe manner. 

SPECIFICATIONS 

Australian Standard - General Conditions of contract for Design and Contract (AS 4300-1995) 
S1 Main Sewer Interceptor - Stage 1. 

Volume 1 TS-300 Concrete Works* 

Volume 3 Schedule 4* 
Schedule 5* 
Schedule 6* 

* As modified by this Technical Procedure and associated documentation. 
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REFERENCES 

POJV Environmental Management Plan 

POJV Safety Management Plan 

Technical Procedure - 2532\MI\052 Batching, Transport and Supply of Concrete 
Tebhnical Procedure -2532\MI\041 Tunnel .& Shaft Liner - Joining 

DRAWINGS 

2532M096 - North Quay Maintenance Hole - 1500 Dia. Knife Edge Gate Valve - 1500 Dia. Spool 
Piece Details 
2532M098 - North Quay Maintenance Hole - 750 Dia. Knife Edge Gate Valve - 750 Dia. Spool Piece 
Details 
2532M136 - North Quay Maintenance Hole and Link to Existing Sewer - Shaft Concrete Plans 
2532M138 - North Quay Maintenance Hole and Link to Existing Sewer - Concrete Wall Sections 
2532M139 - North Quay Maintenance Hole and Link to Existing Sewer Shaft Reinforcement _ 

2532M140 - North Quay Maintenance Hole and Link to Existing Sewer - Shaft Reinforcement 
2532M141 - North Quay Maintenance Hole and Link to Existing Sewer - Shaft Reinforcement 
2532M145 (Sheet 3 of 3) - North Quay Maintenance Hole and Link to Existing Sewer Construction 
Sequence and Pipework Details 
Figure 1 - Upstream Chamber Base Slab 
Figure 2 - Steel Spool Installation 
Figure 3 - Lift No. 2 Blockouts 
Figure 4 - Downstream Chamber Benching Forms 
Figure 5 - Shaft Collar Forms 

EQUIPMENT REQUIRED 

Lifting chains, as required. 
Potable water supply 
Survey equipment as required. 
Storage container, lockable. 
GAL 5 fan 
28m Boom Pump 
Meyco Suprema concrete pump or similar 
Rockdrills and taper steels/bits 
5t Crane 

SAFETY EQUIPMENT REQUIRED 

Tested and tagged lifting equipment, as recorded on lifting register. 
All relevant PPE. 
All electrical equipment shall be fitted with a current test tag. 

equipment avail-able 

ENVIRONMENT 

Ventilation to be at the work area at all times. 
Effective maintenance program required for all mechanical plant to minimise spillage of 
contaminants. 
Fuel and lubricants not to be stored on site, if temporary storage required it shall be on a bunded 
pallet. 
As per Environment Management Plans submitted for Possession of Site process. 
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PERMITS 

Not Applicable 

TESTING/CALIBRATION/MONITORING 

Unless otherwise specified, the allowable tolerances on the liner installation shall be as follows: 

Distances between extremities of edges Tolerances 
Up to 300mm 3mm 

300mm up to 3m 6mm 
3m up to 6m 9mm 

> 6m - 12mm 

Generally Concrete testing on site: 

From (and refer to) Technical Procedure 2532\MI\052 Batching, Transport and Supply of Concrete 

Slump tests will be carried out at the point of delivery. 
Shrinkage testing will be undertaken in accordance with AS 1012. 
Concrete will be tested for compressive strength as per AS 3600 Concrete Sampling and Testing 

Minimum Frequency of Sampling 
Number of batches supplied 

by day 
Number of samples to be 

taken 
1 1 

2 to 5 2 

6 to 10 3 

11 to 20 4 

each additional 10 1 additional sample 

Sampling and identification shall be carried out as per AS 1012 - Parts 1 and 8. 

Prior to any concrete being accepted at the site, a Pre Pour Inspection Checklist shall be 
completed. 

PREREQUISITE COMPETENCY SKILLS 

All persons must have completed the site surface induction prior to commencing work or entering 
the site. 
All equipment operators to have the required operators certification. 

FREQUENCY OF ACTIVITY 

Each concrete pour 

REPORTING 

Shift report to be completed for each shift worked. 
Pre Pour Inspection Checklist form to be completed prior to each pour. 
Concrete Pour Inspection form to be completed for each lift / pour. 
Concrete Pour Log Sheet. 
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ACTIVITIES 

Concrete Pouring 

Delivery of concrete from the top of the shaft to the pour area via boom pump, with suitable 
concrete delivery hose. 
Vibration of concrete during pours is to be carried out using a combination of poker and form 
vibrators. 
Structural concrete shall be S40110. 

Preparation of Shaft (Chamber) Base Slab 

Remove all loose earth material from working area. 
Install temporary diversion drainage. Temporary diversion drainage includes temporary piping, 
installation of sump pump (pump removed prior to pouring), panning using plastic sheeting or 
geotextile. 

Lift 1 - Shaft (Chamber) Base Slab (RL -11.4 to -10.4) 

Place reinforcement bars, steel mesh and bar chairs as shown on drawings 2532M140 for the 
floor. 
Tie in wall starter bars. 
Install a steel angle iron form braced from the shaft walls to allow the wall kicker to be poured 
100mm above the floor (RL -10.80). 
Place safety caps on all protruding bars. 
Attach uPVC liner 
Pour floor and wall kicker to RL -10.80. 
Remove bracing from formwork and strip angle iron kicker forms. 

Lift 2 - Shaft (Chamber) Wall (RL - 10.8 to -9.4) 

Scabble horizontal surfaces from previous pour. 
Place further rebar as shown on drawings 2532M139, 2531M140 and 2531M141 for the wall to 
allow the concrete to be poured to RL -9.40. (NB Starters bars noted for false slab have been 
removed under direction from client - 2532M140) 
Install wall formwork as shown on RMD drawing TBA :- 

Attach uPVC lining sheets to RMD formwork as detailed drawing 2532M138 using screws 
centred at 1 m. 

Lower formwork into shaft and position, joining uPVC liners from the previous pour using a T 
piece. 

Brace formwork. 
Pour walls to RL -9.40. 
Remove the majority of bracing and formwork. 

Chamber Backfill 

Using type Flowable fill backfill material, evenly fill shaft chamber and mechanically compact in 
300mm lkersi.pi to RI -9 60 

Backfill Crust 

Fill shaft chamber with 20 Mpa concrete up to -9.4 to form crust over shaft back fill. 

Lift 3 - Chamber Floor and Wall (RL - 9.4 to -8.9) 

Scabble previous pour surface and install wall formwork complete with plastic lining. 
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 install 750mm dia spools SPL-1 and SPL-2 shown on drawing 2532M098 and 1500mm dia spool 
shown on drawing 2532M096 and brace onto false slab using brackets as per Albion & Perry Park 
spools. 
Install forms for the upstream chamber, allowing access to the HDPE diversion pipe connections. 
Form erected up to -7.0. 
Pour up til -8.9 which is floor level of downstream chamber, placing surface hardening material 
(Mastertop 105). 

Lift 4 - Up stream I Downstream Chambers and permanent benching ( RL -8.9 to -7.5) 

Form HRT pipe using wooden 2.4 m dia form and or pipe support expansion rings. 
Form Downstream chamber both sides of walls using RMD and purpose built form including uPVC 
lining to inside shaft wall face. Form Upstream chamber permanent benching and plastic attached 
to inside of shaft face form. Form to be erected up to -6.5. 
Pour up to -7.5. 
Remove outer perimeter form. 
Install access for sewer diversion. 

Sewer Diversion 

Survey to check placement of installed HDPE pipes. 
Install diversion pipe shown as SP-3 on drawing 2532M145 Sheet 3 of 3, with modification of 750 
knife gate valve to be ommitted from installation until completion of shaft. 
Stop sewer flow through HDPE pipes. 
Unbolt elbows HB3 and reorientate. 
Bolt elbows to cast in spools and connect temporary thrust restraints. 
Reopen sewer. 
Pour backfill concrete around HB3 elbows to approximately R.L. -7.5. 

Lift 5 - Both Chambers (RL -7.5 to -6.2) 

Form both chambers up to -6.2 utilising both existing RMD form and steel shaft form. Plastic to be 
installed with form including top face of permanent benches in downstream chamber. 
Pour up to -6.2. 
Remove all form from chambers. 

Downstream Chamber False Slab 
Break up 200mm deep crust and level with sand placed around broken concrete to underside of 
false slab. 
Tie in mesh and support using bar chairs for false slab. 
Pour slab to RL -9.20 and place surface hardening material (Mastertop 105). 

Lift 6 to 14 - Shaft Walls (RL - 6.2 to 8.2) 

1. Attach uPVC liner to form on the surface. 
2. Lower forms into position and suspend from beams as per shaft form procedure i.e. survey using 

plumb bobs, brace against walls to position. 
3. Pour 2m lift ensuring 100mm of uPVC liner upstand is achieved. 
47-During curing time tie in reinforcement for the next lift. 
5. Repeat procedure for 8 lifts 

Lift 15 - Shaft Collar (RL 8.2 to 9.105) 

Using shaft slip form, form up top of shaft utilising pre made wall including 45 degree form for 
overhang section. Plastic to be secure to form. 
Continue pour to RL 9.105 and insert final uPVC strips. 

Temporary Benching - Upstream Chamber 
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 Remove all forms from shaft. 
Erect forms for temporary benching. 
Attach 25 X 25mm wooden chamfers to all exposed concrete corners. 
Pour concrete, screeding off top bench surface at 1 in 20 grade. 

Valve Installation 
Both 1500 & 750 knife gate valves to be installed after completion of shaft. 
Valve installation procedure as per future technical procedure submission. 

RISK/HAZARD CONTROL 
DESCRIPTION OF WORK I RISK/HAZARD/REASON RISK/HAZARD CONTROL 

Crane Movements 1) Dropping load 

2) Vehicle / pedestrian struck by 
suspended load 

1) Use certified lifting devices 
and rigger at all times. 

2) Concrete barriers / fence in 

place. 
No raising of materials outside of 
site perimeter. 

Working with Compressed Air Compressed Air Injuries 

- 

Pressure is to be fully bled down 
from each service before 
releasing any clamps and use 
safety clips. 

Handling Steel Cuts and abrasions Ensure PPE worn at all times. 
Plastic safety caps used on all 
exposed steel bars etc. 

Concreteing / Grouting 1) Skin irritations 

2) Pressure build-ups in grout 
hose 

1) Correct PPE to be worn at all 
times including barrier cream. 

2) Concrete pump to have 
pressure relief valve. Check 
couplings are secure with safety 
clips. 

Erecting Scaffolding Installed incorrectly Scaffolding to be erected by an 
certified scaffolder 

Working in shaft Heat exhaustion Ventilation using fan to be 
maintained at all times 

ATTACHMENTS 

Inspection and Test Plan 
Concrete Pre Pour Inspection Checklist 
Concrete Pour Acceptance Sheet 
Concrete Pour Log Sheet 

e eclat 

Concrete Works Check Sheet.do 

Shift Report North Quay Shaft Final Lining 

Audit Checklist 
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OBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\067 - North Quay Maintenance Shaft Final Lining 

Attachment Liner Installation / Status: Approved 
Title: Inspection Form 
Category: Mining Revision: 2 
Location: S1 Sewer Tunnel Project: 2532 

Date: 30/10/2000 

Date: RL: 

Description Comments Initials 
Pour area clean and 
free of debris 

Yes / No 

Liner "T" joint 
installed correctly 
and secured 

Yes / No 

Liner set within 
tolerance 

Yes / No 

Formwork installed 
correctly 

Yes / No 

External Props in 

place and secure 
Yes / No 

Liners checked after 
installation of 
formwork and still 
within tolerance 

Yes / No 

Comments: 

Peabody Supervisor: Date: / / 

Last Page of Liner Installation / Inspection Form 
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OBAVAStil 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\067 - North Quay Maintenance Shaft Final Lining 

Attachment Concrete Acceptance Status: Approved 
Title: Form 
Category: Mining Revision: 2 
Location: S1 Sewer Tunnel Project: 2532 

Date: 22/01/2001 

Date 
Time 
Structure to be Poured 
Location 

Design Actual 
Concrete Supplier 
Concrete Mix Design S40/10/90 
Design 28 day compressive 
strength 

40Mpa 

Design Slump 80mm +/- 20mm 
Superplastiscer added on site Yes 
(if required - No water add 
on site) 

Mix code 
Test Location 
Date Tested 
Time 
Cylinders Taken 

Comments: 
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()MASH% 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Inspection & Test Plan 

Title: ITP: North Quay 
Maintenance Shaft Final 
Lining 

Location: S1 Sewer Tunnel 
Job No: 2532 

Category: Mining 

Prepared By: Adam N Hargreaves 

Scope of 
Work: 

Joint Venture 

Reference ITP-2532\MI\067 
No: 

Status: Approved 
Revision: 2 

Revision 30/10/2000 
Date: 
Date: 30/10/2000 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Ref Description Spec 
Standard/ 
Other Ref. 

Freq. of Test Acceptance 
Criteria 

_ Insp. 
P: Project 
C: Client 

D: Designer 
M: Manufacturer 

Records/ 
Comments 

Verification 
(Initial & Date) 

1 PRELIMINARY 
PLANNING: 
CONTRACT 
REQUIREMENTS 

GS - 11 Approved 
Technical 
Procedure 

P: HP 
C: WP 

2 Valve Manufacture John Valves 
Technical 
Procedure 

Each Valve Approved by 
Manufacturer 

P: HP 
C: S - 

Manufacture QA 
documents completed 

3 Installation Work 
Procedures 

TS-404 Each Valve 
installed 

P: HP 
C: S 
M: HP 

Valve 

4 Valve Installation 
tolerances 

Halcrow ref 
(BS1/61/1161 
09) 

Each Valve Vertical alignment 
- 1:150 

P: HP 
C: WP 
M: S 

Survey field book 

5 Handling & Transport Each 
Handling 
sequence 

Approved method 
of lifting and 
transport 

P: HP 

C: 
M: HP 

Approved by 
manufacturer 

6 Safety equipment 
available and in use 

PMS OH & S 
system 

Daily Equipment 
available and in 
use. 

P: 
C: 

Record on shift report 

7 Equipment operators 
have relevant operating 
tickets and have 
completed site specific 
inductions. 

Spec. 
"GS-11.10 
Induction and 
training." 

Before 
Commencem 
ent 

Tickets sighted 
and induction sign 
off sheets 
completed 

P: 

C: 
Training records 

B Scheduling and 
sequencing of liner 
installation * 

Each Liner 
Section 

Alignment of liners 
in excavated Shaft 

P: HP 
C: S 

Drawing information to 
match liners - fabrication 
drawings 

9 uPVC Liner 
Manufacture 

RosLok 
Technical 
Procedure 

Each Liner 
Section 

Approved by 
Manufacturer 

P: HP 

C: S 

M: HP 

Liner Manufactured QA 
documents completed 

10 uPVC Liner Installation 
work Procedrues 

TS-324.7.1 
TS-324.7.2 
TS-312 

Each Activity P: HP 

C: WP 
D: 
M: S 

EOJV records available in 
central filing - Pre pour 
inspection checklist 

11 Prepare lining to 
schedule & sequence 

Each Liner P: HP 

C: 
M: HP 

Liner Check sheet - 

Manufacturer 

12 Handling and Transport Each 
Handling 
system 

Approved method 
of lifting and 
transport 

P: HP 
C: 
M: HP 

Approval by manufacturer 

13 Installation / 
Preparation - relative to 
pour area 

Each area of 
shaft for 
installation 

Wash down clean 
and free of debris 

P: WP 
C: S 

EOJV pre pour check 
sheet 

14 Liner installation TS-324.7.1 Each Liner Liner forms - 

smooth surface 
free of sags, 
wrinkles and gas 
tight 

P: HP 
C: S 

Liner inspection pre pour 
checklist 
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15 Liner installation 
tolerances 

TS-312 & 

TS-324.7.3 
Each Liner Distances between 

extremities of 
edges - 
[up to 300mm, 
3mm) 
(300mm to 3m, 
6mm] 
[3m to 6m, 9mm] 
[>6m, 12mm] 

P: HP 

C: HP 
Liner inspection - Pre pour 
checklist Work as 
executed survey 

16 Liner jointing Technical 
Procedure . 

2532M1041 

Each Liner 
join 

As per Technical 
Procedure 
2532M1041 

P: HP 

C: WP 
Record sheet as per 
Technical Procedure 

17 Order concrete and 
specify full 
requirements to 
supplier 

Specification 
TS-301 
Concrete 
Technical 
Procedure 
2532MI052 

Each pour As per Technical 
Procedure 
2532MI052 

P: HP 

C: Witness 
Point-WP 

Concrete checklist 

18 Concrete Testing 
performed by 
subcontractor. Check 
delivery dockets for 
batch type and target 
slump before pouring 

Specification 
TS-301 
Concrete 
Technical 
Procedure 
2532M1052 

Batches - No. 
samples 
[1/1] [2 to 5/2] 
[6 to 10/3] [11 
to 20/4] [each 
additional 
10+/1] 

Concrete test 
results As per 
Technical 
Procedure 

P: HP 

C: WP 
Concrete checklist 

r 

TP & ITP: 
Approved 

By: 

Position: 

Date: 

Inspection Legend: HP: Hold Point, S: Surveillance, WP: Witness Point 

Approved 
By: 

(Client) 

Last Page of ITP: North Quay Maintenance Shaft Final Lining 

Date: 

Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty. Limited. 

Response Workflow 
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OBAYASIII 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 - 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532%41\067 - North Quay Maintenance Shaft Final Lining 

Attachment 
Title: 

Concrete pre pour 
inspection checklist 

Status: Approved 

Category: Mining Revision: 2 

Location: S1 Sewer Tunnel Project: 2532 
Date: 30/10/2000 

Pour Number: Lift Number: 
Date: 

RL : to 

.PItl- e'S60 ,,ibn- ....,..-...--. Initials` ,,,.,,..:._ Comments: 
-..1 

1 Liner installation completed ("T" piece in 
place) 

2 Previous pour greencut / scabbled . 

3 Communication (concrete - tunnel) OK - 

3 Concrete pump set up OK 
4 Couplings clipped and secure 
6 Water controlled' 
7 Services clear of pour 
8 Form vibrators installed and working 
9 Formwork installed and secure 
10 Scaffolding secure 

Comments: 

Peabody Representative: Date: 

Brisbane Water: Date: / / 

Last Page of Concrete pre pour inspection checklist 

OD Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Ply Limited. 
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- OBANASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\067 - North Quay Maintenance Shaft Final Lining 

Attachment Concrete Pour Log Status: Approved 
Title: Sheet 
Category: Mining Revision: 2 

Location: S1 Sewer Tunnel Project: 2532 
Date: 30/10/2000 

Pour No. Lift No. Date: 

Weather: RL: TO 

... 
Fi atchs' 

No ,i - 
f ilgatCli. 

urro. ID: 

-, 

-1-;.Size,,-, 
,.,,,- 

_ 

'Bdfah ,,5;Sta 
- --x.sf,ss-,f 
.-Tdrne,,' 

4-4 
kFir4ii",,;Ibitigli 
h''' .1,' - ,$,- 

',-Rbilrir 
: $ ' TASIV5.1.=-7' 

:'Slumpis'Slum 
`'Final-'', 
x - - In' ,,- :4'' 

Added; 
-`-'$-I ;:jt.:24$:;- 

i'sciper? 
), 

Tedt 
t- ' '$"° 

1 

2 

3 

4 
5 

6 

7 

8 

Signed Peabody Supervisor: Date: 

Signed Brisbane Water: 
Date: 

Last Page of Concrete Pour Log Sheet 

Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

trereb131-arintbrea Wit n 
Eroc Pty Limited. 

Mining - Section - Concrete Pour Log Sheet: Rev 2 - Uncontrolled Copy Page 1 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 358 of 525



OBAYAS H I 

CONCRETE WORKS 
CHECK SHEET 

S1 MAIN SEWER TUNNEL PROJECT 

Site Location: 

Location of Pour: 

Concrete Grade/Type: 

Chainage of Pour (if applicable) 

PEABODY 

Date: 

Pour No: 

Nom. Slump: 

From: To: 

Ir 

Number 
Ilp 

-Waterstop-p 

Description Comments Initials 

FOUNDATION PREPARATION 
Excavation Dimensions 
Cleanup 
Anchor Bars Yes / No 

REINFORCEMENT 
Starter Bars Correct Yes / No 
Bars Clean Yes / No 

Spacing & Bar Size Yes / No 

Number of Bars Yes / No 

Chairs and Spacers Yes / No 
Cover (position) Yes / No 
Lap Lengths Yes / No 

Stability Yes / No 

FORMWORK 
Type of forms used 

& size of blackouts 
Survey checks Yes / No 

Dimensions checked Yes / No 

Stability checked Yes / No 

Clean up Yes / No 

Ties & Spacers Yes / No 
Fillets to corners Yes / No 

Release agent Yes / No 

Cast in items Yes / No 

la ce d --Yes--t-No 

Page 1 of 2 
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Description Comments Initials 

CAST IN ITEMS 
Mechanical inserts surveyed Yes / No 

Anchor Bolts in position Yes / No 

Spools checked and surveyed Yes I. No 

Cast in anchors surveyed Yes / No 

POUR PREPARATIONS 
Equipment in proper working order Yes / No 

All concrete materials on site Yes / No 

Site access satisfactory Yes / No 
Construction joints prepared Yes / No 
Cold Joints prepared Yes / No 

CONCRETE PLACEMENT 
Weather condition 
Concrete testing completed Yes / No 
Layered placement Yes / No 
Placement free of segregation Yes / No 
Concrete vibrated Yes / No 
Exposing compounds placed Yes / No 
Curing compounds placed Yes / No 
Concrete covered for curing Yes / No 

POST POUR COMMENTS 

- 

. 

Page 2 of 2 
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013WASHI 

Technical Procedure 

Obayashi Corporation Joint Venture Incorporated in Japan 
ARBN 002 932 756 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Document No: 25321MI1076 Status: Approved 
Title: 1800mm Dia Shafts Final Lining & Revision: 1 

Ventilation Pipe Installation 
Job Location: S1 Sewer Tunnel Issued: 21/02/2001 
Job Number: 2532 

Mining 
Checked By: Adam N Hargreaves 
Approved By: Steve BertonS1 

- Video or AudioNisual training material 

INTRODUCTION 

This Technical Procedure details the stages of the final lining of the 1800mm dia Shafts including ventilation pipe 
installation. 

RESPONSIBILITY 

Project Manager will ensure that all aspects of liner installation complies with the specifications of 
the contract. 

Project Engineer- will ensure that all necessary materials and equipment required for the job are 
available and that procedures are developed for each process. 

Project Surveyor- will provide survey control for the installation for the liners. 

Shaft Superintendent - will ensure that the established procedures are used to complete the work 
and that the appropriate competent personnel are available to carry out the works. 

QA Engineer - will record that all works are done in accordance with POJV technical and 
environmental documentation 

Shift Personnel - will ensure that the works are undertaken as per the documented procedures and in 
a safe manner. 

-Sf'EGIFIGA-TION 

Australian Standard - General Conditions of contract for Design and Contract (AS 4300-1995) 
S1 Main Sewer Interceptor - Stage 1. 

Volume 1 TS-300 Concrete Works* 

Volume 3 Schedule 4* 
Schedule 5* 
Schedule 6* 

* As modified by this Technical Procedure and associated documentation. 
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REFERENCES 

POJV Environmental Management Plan 

POJV Safety Management Plan 

Technical Procedure - 2532\MR041 Roslok Liner Tube - In tunnel joining. 

Technical Procedure - 2532 \MI \052 Batching, Transport and Supply of Concrete 

DRAWINGS 

2532M080 - Turbot St Maintenance Hole Excavation & Concrete Details 
2532M081 - Barry Parade Maintenance Hole Excavation & Concrete Details 
2532M082 - Best St Maintenance Hole Excavation & Concrete Details 
2532M250 - 1800mm Dia and Kingsford Smith Drive Shafts Construction Procedure (Sheet 1 of 2) 
2532M251 - 1800mm Dia and Kingsford Smith Drive Shafts Construction Procedure (Sheet 2 of 2) 
2532M259 - Turbot St, Best St. & Barry Parade Shafts 1800 Dia Stage Platform 
2532M268 - Turbot St, Best St. & Barry Parade Shafts 1800 Dia Stage Platform 
2532M420 - 1800mm Vent Shafts Support Beams Plan & Details 
Figure 1 - Base Form.Details Plan 
Figure 2 - Base Form Details Section 
Figure 3 - General Vent Pipe Arrangement 

EQUIPMENT REQUIRED 

Crane 
Lifting chains, as required. 
Potable water supply 
Survey equipment as required. 
Storage container, lockable. 
Portable generator. 
Portable air compressor 
500mm compressed air driven fan 
28m Boom Pump 
1800mm Dia formwork and stage 
Rock drills and steels 

SAFETY EQUIPMENT REQUIRED 

Tested and tagged lifting equipment, as recorded on lifting register. 
All relevant PPE. 
All electrical equipment shall be fitted with a current test tag. 
First Aid equipment available 
Warning signs and flashing lights for bottom of shaft - to be setup in tunnel when working in shaft 
above. 

ENVIRONMENT 

Ventilation to be at the work area at all times. 
Effective maintenance program required for all mechanical plant to minimise spillage of 
contaminants. 
Fuel and lubricants not to be stored on site, if temporary storage required it shall be on a bunded 
pallet. 
As per Environment Management Plans submitted for Possession of Site process. 

25321MI1076 - 1800mm Dia Shafts Final Lining & Ventilation Pipe Installation, Revision 1 (Uncontrolled Copy) 2 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 363 of 525



PERMITS 

Not Applicable 

TESTING/CALIBRATION/MONITORING 

Unless otherwise specified, the allowable tolerances on the liner installation shall be a follows: 

Liner Installation 

Grade not less than 1:3000 
Tolerance from grade - 20mm 

Alignment Tolerance from alignment - 50mm 

NOTE: The Shift Supervisor will sign off each liner installed as being correct for level and alignment. 

Generally Concrete testing on site: 

(From (and refer to) Technical Procedure 2532\MR052 Batching, Transport and Supply of Concrete 

Slump tests will be carried out at the point of delivery. 
Shrinkage testing will be undertaken in accordance with AS 1012. 
Concrete will be tested for compressive strength as per AS 3600 Concrete Sampling and Testing 

Minimum Frequency of Sampling 
Number of batches supplied 

by day 
Number of samples to be 

taken 
1 1 

2 to 5 2 
6 to 10 3 

11 to 20 4 
each additional 10 1 additional sample 

Sampling and identification shall be carried out as per AS 1012 - Parts 1 and 8. 

Prior to any concrete being accepted at the site, a Pre Pour Inspection Checklist shall be 
completed. 

PREREQUISITE COMPETENCY SKILLS 

All persons must have completed the site surface induction prior to commencing work or entering 
the site. . 

All,equi mint h.a.v_lbA,Teq.utred 

FREQUENCY OF ACTIVITY 

As required 

REPORTING 

Shift report to be completed for each shift worked. 
Pre Pour Inspection Checklist form to be completed prior to each pour. 
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Liner Installation Inspection form to be completed each section of liner installed. 
Concrete Pour Log Sheet. 

ACTIVITIES 

uPVC Lining. Construction Procedure 

Refer to relevant shaft drawings - 2532M080, 081, & 082 

Lift 1 

1. Relocate shaft pentice to act as a safety barrier whilst not interfering with the lining activities. 
2. Assemble and attach support beams to shaft collar as shown on drawing 2532M420. 
3. Setup working stage on surface, attached to support blocks as shown on drawing 2532M268. 
4. Using crane lower liner form over the stage. 
5. Attach form to the stage via chains. 
6. Remove key pieces and reduce form diameter. 
7. Lower uPVC liner over the form level with the base of the form. 
8. Reinsert key pieces to enlarge form. 
9. Lift connected liner, form and stage and lower down the shaft. 

10. Check spud bar connection points are orientated correctly in the shaft. 
11. Rig stage to the three hanging chains and disconnect from the crane. 
12. Attach form to the second set of hanging chains using 1.5t lever hoists and disconnect form from 

stage, 
13. Check alignment and prop top of form from the shaft wall using spud bars. 
14. Form a base around the bottom of the liner, supporting with rockbolts spaced at 300mm centres 

as shown on figure 1. 
15. Place 100mm layflat hose sand bags around the perimeters of the liner and wall. 
16. Fill the remaining void with a 150mm layer of sand as shown on figure 2. 
17. Evenly pour 40MPa concrete around the liner extending up 500mm from the sand, after sufficient 

curing time continue pour a level 100mm below the top edge of the liner. 
18. Vibrate using poker vibrators and apply Rugasol retarder to concrete surface. 
19. After sufficient curing time, attach stage to crane and disconnect hanging chains. 
20. Attach form to stage and disconnect hanging chains. 
21. Remove spud bars, key pieces, reduce form and hoist to the surface. 

Lift 2 to Surface 

1. Repeat stages 3 to 6 as detailed for lift 1. 
2. Lower uPVC liner over the form. extending 75mm past the bottom edge of the form. 
3. Support liner using shims and reinsert key pieces to enlarge form. 
4. Lift connected liner, form and stage and lower down the shaft. 
5. Position stage so that the bottom edge of the liner is approximately 75mm above the existing liner. 
6. Check spud bar connection points are orientated correctly in the shaft. 
7. Rig stage to the three hanging chains and disconnect from the crane. 
8. Attach form to the second set of hanging chains using 1.5t lever hoists and disconnect form from 

9. Position 'T' piece around the existing liner temporarily hold in place. 
10. Remove form key pieces, reduce the form diameter and lower the liner onto the existing liner and 

'I" piece. 
11. Lower the form at least 100mm below the previously poured concrete level. 
12. Insert key pieces and expand from to bear against previously poured concrete. 
13. Check alignment, pour concrete and repeat steps 18 to 21 as detailed for lift 1. 
14. During the installation of the final liner piece, evenly screed the surface and insert ply wood 

reinforced liner piece into the wet concrete, vibrating form lightly. 

2532\MI\076 - 1800mm Dia Shafts Final Lining & Ventilation Pipe Installation, Revision 1 (Uncontrolled Copy) 4 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 365 of 525



Ventilation Pipe Installation 

Excavate 250mm trench to connect the ventilation pole location to the shaft wall as shown on 
general concept drawing figure 3. 
Pipe installation to be subject to the following criteria: 

- 150mm diameter uPVC AS 1477 Series 1 Class PN12 pipe. 
- Minimum depth at vent pole, 600mm 
- Minimum depth under road, 1200mm 
- Grade 1 in 100 from pole to shaft 

The pipe shall protrude through the uPVC lining 300mm from the access ladder to allow 
subsequent servicing of the pressure relief valves. 
Grind ribs as required on vertical liner to provide a tight join between the pipe (female socket) and 
liner. 
Cut out section of wall liner once forms are removed to link shaft to ventilation pipe. 

RISK/HAZARD CONTROL 
DESCRIPTION OF WORK RISK/HAZARD/REASON RISK/HAZARD CONTROL 

Crane Movements 1) Dropping load 
. 

2) Vehicle / pedestrian struck by 
suspended load 

1) Use certified lifting devices 
and rigger at all times. 

2) Concrete barriers / fence in 
place. 
No raising of materials outside of 
site perimeter. 

Working with Compressed Air Compressed Air Injuries Pressure is to be fully bled down 
from each service before 
releasing any clamps and use 
safety clips. 

Working in shaft Heat exhaustion Ventilation using fan to be 
maintained at all times ' 

Concreteing / Grouting 1) Skin irritations 

2) Pressure build-ups in grout 
hose 

1) Correct PPE to be worn at all 
times including barrier cream. 

2) Concrete pump to have 
pressure relief valve. Check 
couplings are secured with 
safety clips. 

ATTACHMENTS 

Inspection and Test Plan 
Concrete Pre Pour Inspection Checklist 
Concrete Pour Log Sheet 

1800MM DIA SHAFTS LINING SHIFT REPO 

Audit Checklist 
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GBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI1076 - 1800mm Dia Shafts Final Lining & Ventilation Pipe 
Installation 

Attachment Inspection and Test Status: Approved 
Title: Plan 
Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 23/01/2001 

Ref Description Spec 
Standard/ 
Other Ref. 

Freq. of Test Acceptance 
Criteria 

Insp. 
P: Project 
C: Client 

0: Designer 
M: Manufacturer 

Records/ 
Comments 

Verification 
(Initial & Date) 

1 PRELIMINARY 
PLANNING: 
CONTRACT 
REQUIREMENTS 

GS - 11 Approved 
Technical 
Procedure 

P: HP 
C: WP 

2 Scheduling and 
sequencing of liner 
installation 

Each Liner 
Section 

Alignment of liners 
in excavated Shaft 

P: HP 
C: S 

Drawing information to 
match liners - fabrication 
drawings 

3 uPVC Liner 
Manufacture 

RosLok 
Technical 
Procedure 

Each Liner 
Section 

Approved by 
Manufacturer 

P: HP 
C: S 
M: HP 

Liner Manufacture QA 
documents completed 

4 Installation work 
Procedures 

TS-324.7.1 
TS-324.7.2 
TS-324.7.3 
TS-312 

Each Activity P: HP 
C: WP 
M: S 

POJV records available in 
central filing - Pre Pour 
inspection checklist 

5 Prepare liners to 
schedule & sequence 

Each Liner M: HP Liner Check Sheet - 

Manufacturer 
6 Handling & Transport Each 

Handling 
system 

Approved method 
of lifting and 
transport 

M: HP Approval by manufacturer 

7 Installation - 

Preparation - relative to 
pour area 

Each Area of 
Shaft for 
installation 

Wash down clean 
and free of debris 

P: WP POJV pre pour check 
sheet 

8 Liner Installation TS-324.7.1 Each Liner Liner forms - 
smooth surface 
free of sags, 
wrinkles and gas 
tight 

P: HP 
C: S 

Liner Inspection pre pour 
checklist 

9 Liner Installation 
tolerances 

TS-312 & 

TS-324.7.3 
Each Liner Tolerance from 

alignment - 50mm 
P: HP 
C: S 

Liner Inspection - Pre pour 
checklist 

10 Liner Internal Joining . Technical 
Procedure 
2532M1041 

Each Liner 
Joint 

As per Technical 
Procedure 
2532M1041 

P: HP 
C: WP 

Liner welding record sheet 
- per Technical Procedure 

11 Safety equipment 
available and in use 

PMS OH & S 
system 

Daily Equipment 
available and in 

P: WP 
C: S 

Record on shift report 

use. 
12 Equipment operators 

have relevant operating 
tickets and have 
completed site specific 
inductions. 

Spec. 
"GS-11.10 
Induction and 
training." 

Before 
Commencem 
ent 

Tickets sighted 
and induction sign 
off sheets 
completed 

P: HP 
C: S 

Training records 

13 Order concrete and 
specify full 
requirements to 
supplier 

Spec. 
"TS-301 
Concrete" - 
Technical 
Procedure 
2532MI052 

Each pour As per Technical 
Procedure 
2532M1052 

P: HP 
C: WP 

Concrete checklist 
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14 Concrete testing 
performed by 
subcontractor. Check 
delivery dockets for 
batch type and target 
slump before pouring. 

Spec. 
"TS-301 
Concrete" 
AS 3600 - As 
per Technical 
Procedure 
2532MI052 

Batches - No. 
samples 
[1/1] [2 to 5/2] 
[6 to 10/3] [11 
to 20/4] [each 
additional 
10+/1] 

Concrete test 
results 
As per Technical 
Procedure 

Concrete checklist 

TP & ITP: 
Approved 

By: 

Position: 

Date: 

Inspection Legend: HP: Hold Point, S: Surveillance, WP: Witness Point 

Approved 
By: 

(Client) 

Last Page of Inspection and Test Plan 

Date: 
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transmitted, copied or stored without permission in writing from 
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OB.AAStil 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

25321K/11\076 - 1800mm Dia Shafts Final Lining & Ventilation Pipe 
Installation 

Attachment Concrete Pour Log Status: Approved 
Title: Sheet 
Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 23/01/2001 

Pour No. Lift No. Date: 

Weather: RL: TO 
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Last Page of Concrete Pour Log Sheet 
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°HAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532 \Ml \076 - 1800mm Dia Shafts Final Lining & Ventilation Pipe 
Installation 

Attachment Concrete Pre Pour Status: Approved 
Title: Check Sheet 
Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 23/01/2001 

Pour Number: Lift Number: 
Date: 

RL : to 

jtptit 1:4-010§11 - , MAttiO(C, ,ocottoto, 
1 Liner installation completed ("T" piece in 

place) 
2 Previous pour greencut / scabbled 
3 Communication (concrete - tunnel) OK 
3 Concrete pump set up OK 
4 Couplings clipped and secure 
6 Water controlled 
7 Services clear of pour 
8 Form vibrators installed and working 
8 Formwork installed and secure 

Comments: 

PeabodyRepresentative:, Date_ / 

Brisbane Water: 

Last Page of Concrete Pre Pour Check Sheet 

Date: / / 
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(AYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\076 - 1800mm Dia Shafts Final Lining & Ventilation Pipe 
Installation 

Attachment Concrete Pour Status: Approved 
Title: Acceptance Sheet 
Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 23/01/2001 

Date ' 

Time 

Structure to be Poured 

Location 

, ,_. 
&sign ,, 

. 

Actual ', 

Concrete Supplier 

Concrete Mix Design S40/10/90 

Design 28 day compressive strength 40Mpa 

Design Slump 80mm +/- 20mm 

Superplastiscer added on site Yes 

(if required - No water add on site) 

Mix code 

Test Location 

Date Tested 

Time 
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Cylinders Taken 

Comments: 

Last Page of Concrete Pour Acceptance Sheet 
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Technical Procedure 

Obayashi Corporation Joint Venture Incorporated in Japan 
ARBN 002 932 756 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Document No: 25321M11073 Status: Approved 
Title: Precasting Of Shaft Covers And Revision: 5 

Installation 
Job Location: S1 Sewer Tunnel Issued: 02/03/2001 
Job Number: 2532 

Mining 
Checked. By: David Alt 
Approved By: Steve BertonSl 

- Video or AudioNisual training material 

INTRODUCTION 

This Technical Procedure details the stages of the casting of the shaft covers. 

RESPONSIBILITY 

Project Manager will ensure that all aspects of shaft cover complies with the specifications of the 
contract. 

Project Engineer- will ensure that all necessary materials and equipment required for the job are 
available and that procedures are developed for each process. 

Project. Surveyor- will provide survey control for the level casting of the shaft covers. 

Shaft Superintendent - will ensure that the established procedures are used to complete the work 
and that the appropriate competent personnel are available to carry out the works. 

QA Engineer - will record that all works are done in accordance with POJV technical and 
environmental documentation 

Shift Personnel - will ensure that the works are undertaken as per the documented procedures and in 
a safe manner. 

SPECIFICATIONS 

Australian Standard - General Conditions of contract for Design and Contract (AS 4300-1995) 
S1 Main Sewer Interceptor - Stage 1. 

Volume 1 TS-300 Concrete Works* 

Volume 3 Schedule 4* 
Schedule 5* 
Schedule 6* 

* As modified by this Technical Procedure and associated documentation. 
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( 

REFERENCES 

POJV Environmental Management Plan 

POJV Safety Management Plan 

Technical Procedure - 2532\MI\041; Roslok Liner Tube - In tunnel Joining 

Technical Procedure - 2532\MI\052; Batching, Transport and Supply of Concrete 

DRAWINGS 

2532M068 - Albion Park Shaft PC Concrete Cover Reinforcement Details 
2532M085 - Perry Park Shaft Concrete & Reinforcement Plans And Sections 
2532M070 - Bored Shafts Cover and Collar Arrangement & Reinforcement 
2532M028 - Albion Shaft Precast Cover Concrete Details 
2532M076 - Kingsford Smith Drive Shaft Concrete Plans 

EQUIPMENT REQUIRED 

Slewing Crane (22t) 
Lifting chains, as required. 
Potable water supply 
Survey equipment as required 
Portable air compressor. 600 cfm 
6000mm diameter steel form 
3250mm diameter steel form 
2400mm diameter steel form 
Black plastic 
PVC Liner 
Reinforcement as specified 
Formwork 
Blockout pieces 

SAFETY EQUIPMENT REQUIRED 

Tested and tagged lifting equipment, as recorded on lifting register. 
All relevant PPE. 
All electrical equipment shall be fitted with a current test tag. 
First Aid equipment available 

ENVIRONMENT 

Ventilation to be at the work area at allrtimes. 
Effective maintenance program required for all mechanical plant to minimise spillage of 
contaminants. 

.-As-per-avironment-Management-P-lans,submittedfor F2ossession-of-Site-pr.ocess 

PERMITS 

Not Applicable 

TESTING/CALIBRATION/MONITORING 

Unless otherwise specified, the allowable tolerances on the uPVC liner installation shall be a 
follows: 
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Distances between extremities of edges Tolerances 
Up to 300mm 3mm 

300mm up to 3m 6mm 
3m up to 6m 9mm 

> 6m 12mm 

NOTE: The Shift Supervisor will sign off each liner installed as being correct for level and alignment. 

Generally Concrete testing on site: 

(From (and refer to) Technical Procedure 2532\MI\052 Batching, Transport and Supply of Concrete 

Slump tests will be carried out at the point of delivery. 
Shrinkage testing will be undertaken in accordance with AS 1012. 
Concrete will be tested for compressive strength as per AS 3600 Concrete Sampling and Testing 

Minimum Frequency of Sam lin 
Number of batches supplied 

by day 
Number of samples to be 

taken 
1 1 

2 to 5 2 

6 to 10 3 

11 to 20 4 
each additional 10 1 additional sample 

Sampling and identification shall be carried out as per AS 1012 - Parts 1 and 8. 

Prior to any concrete being accepted at the site, a Pre Pour Inspection Checklist shall be 
completed. 

PREREQUISITE COMPETENCY SKILLS 

All persons must have completed the site surface induction prior to commencing work or entering 
the site. 
All equipment operators to have the required operators certification. 

FREQUENCY OF ACTIVITY 

As required 

REPORTING 

Shift report to be completed for each shift worked. 
---Rre-Rour-Laspectinn rThecklist-form-to-be-completerl prior to each -pour 

Liner Installation Inspection form to be completed each section of liner installed. 
Concrete Pour Log Sheet. 

ACTIVITIES 

GENERAL PROCEDURE 

1. Preparation 

2. Shaft Cover Setting Out 
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3. Installation uPVC to underside of lid 

4. Installation of reinforcement and formwork 

5. Install remaining uPVC 

6. Install lifting anchors immediately following completion of screeding concrete surface 

7. Pour lid and cure 

8. Prepare shaft top for acceptance of precast lid 

9. Install compressible joint material between lid and shaft top as required 

10. Install precast lid 

11. Gatic Cover Installation (Bolt down type) 

12. Manhole Cover Installation 

13. Valve Block Installation 

PREPARATION 

Select a suitable site, being relatively level and allowing access for all relevant equipment. 

Construct a working platform using oregan bearers and form ply sheets, shimming as necessary 

or pour blinding concrete to ensure a level surface is achieved. 

SHAFT COVER SETTING OUT 

Once level working surface is set-up, place pre-cut uPVC sheets into position with ribs facing 

upwards. 

Place and tie in rebar according to the relevant drawing for each cover. 

Albion Park Shaft - 2532M068 

Kingsford Smith - 2532M076 

Best St - 2532M070 

Barry Parade - 2532M070 

Turbot St - 2532M070 

Install 5mm steel form ring around the uPVC liner as shown on figure 1. 

Relevant areas to be blocked out for cast in items such as manhole covers are to be marked and 

blocked out as required. 

POURING OF SHAFT COVERS 

Ensure all rebar and cast in items are in the correct positions. 

Pour concrete using a 40 MPa, 10mm aggregate mix. 

Vibrate using poker vibrators to ensure full concrete encasement. 

Cure concrete. 

Place shaft cover into place over shafts once a strength of 40MPa is achieved. 
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MULTIPART GATIC COVERS 

Check the rebate dimensions and the pit opening size against the information supplied on the 

product drawing. 

Place the undercut and drawcut frames in the wallbox rebates. 

Place side frames in rebates as guided by painted numbers on outside of frame as shown on 

figure 2. 

Pack up the four corners to finish level required. Run string line across top of the wallboxes at the 

drawcut and undercut ends. 

Place beams into wallboxes so that numbers marked on beams and wallboxes correspond. 

Ensure that the beam end sections are flush with the top of the wallboxes and metal to metal 

contact is made. 

Install frame into rebates set in position and concrete/grout into position. 

Install Covers 

Clean underside of covers and the vertical and horizontal seating surface of the covers. 

Drawcut end is determined by the location of the two keyholes on the same end of the cover. 

Place cover into that row as per sequenced numbers, starting with drawcut covers. 

Check for rocking in frames, if rocking present support under sidewalls. 

Pour concrete 

Ensure concrete is a minimum of 72 hours old before removing cover and beams from the frame 

Clean all mating surfaces 

Apply Gatic Sealant Compound 747 to the top 50mm of the beam location wallboxes 

Lower beams back into position ensuring that sealant is not removed accidentally by contact with 

the bottom edge of the beam 

Place all covers into position without sealant 

Clean the top surface of the unit further removing any debris 

Sealant is to be placed on the vertical and horizontal seating surfaces of the frames only. A 

thickness of 3mm build up is required 

Lower cover into frame and tamp the top of the covers into position until covers are flush. Clean 

PXC.Psc sealantdbaLis..squeezed_cuLtbrough the rernaining_gap 

Remove the next cover and apply sealant to both sides of the frame and the rear of the first cover. 

Repeat this sequence as described above to the remaining covers. 

Check all keyhole / lifter points to ensure all plastic plugs are in place 

Once all sealant and point checks are complete, covers are to be placed and bolted to frame. 

Manhole Covers 
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Form for the risen man hole covers will be suspended off the steel main form ring. 

Risen steel work will be installed across the main form work centralising the outer ring of the 

manhole in position. 

The outer ring will be held in position with brackets fixed to the ring connecting to the centralising 

beams. 

Suspended off the outer ring centralising beam members will be two cross beams. 

The inner ring of the manhole cover will be suspended off these secondary beams. 

To keep the ring in position existing bolt holes within the inner itself will be using to bolt the ring to 

the cross members.. 

Installation of the manhole covers will be completed after the precast lid is poured. The frame and 

man hole cover installed when the precast lid is positioned on the shaft to attain final and correct 

levels and location. 

The manhole frame is set to correct level and concreted/grouted in position - followed by the 

installation of the cover. 

Valve Block 

Installation of the valve block requires a 200mm diameter uPVC pipe and a blockout piece to be 

installed 

Cut uPVC pipe to length 

Cut ply positioner 

Fix ply positioner in place and install uPVC pipe on top of the ply 

Install blockout piece and fix into position using manhole centralising beams 

Once Shaft Cover is poured and has had time to cure the Cast Iron Valve Box and Recycled 

Plastic Valve Cover can be grouted in position 

Note: Kingsford Smith and Perry Park cover- recycled plastic cover is not to be grouted into 

position - installed and held in position by the adjacent roadway surfacing and landscaping 

respectively. 

Lifting Anchors 

Installation of lifting anchors will be completed when cover has been screeded once 

Cover has been screeded. 

Lifting Anchors are inserted into place. 

Final screed completed. 

Joint Installation 

All components of joints are to be applied as per manufacturer's recommendations. Before installation 

the precast concrete cover the joint should be prepared as follows: 

Glue backer rod to top of shaft wall 40mm from edge, using SC 23 N type contact adhesive, in 
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order to prevent lateral movement 

Install fibreboard to the extent as shown in drawing 2532M070 

Fill gap between backer rod and fibreboard with the joint sealant. Ensure that sealant over tops 

the fibreboard. 

Once this is done, the cover should be lowered shortly afterwards while sealant is still tacky to 

ensure proper seal 

RISK/HAZARD CONTROL 
DESCRIPTION OF WORK RISK/HAZARD/REASON RISK/HAZARD CONTROL 

Crane Movements 1) Dropping load 

2) Vehicle / pedestrian struck by 
suspended load 

1) Use certified lifting devices . 

and rigger at all times. 

2) Concrete barriers / fence in 

place. 
No raising of materials outside of 
site perimeter. 

Working with Compressed Air Compressed Air Injuries Pressure is to be fully bled down 
from each service before 
releasing any clamps and use 
safety clips. 

Handling Steel Cuts and abrasions Ensure PPE worn at all times. 
Plastic safety caps used on all 
exposed steel bars etc. 

Concreting / Grouting 1) Skin irritations 

2) Pressure build-ups in grout 
hose 

1) Correct PPE to be worn at all 
times including barrier cream. 

2) Concrete pump to have 
pressure relief valve. Check 
couplings are secured with 
safety clips. 

ATTACHMENTS 

Inspection and Test Plan 
Concrete Pre Pour Inspection Checklist 
Concrete Pour Log Sheet 

Shift Report Albion ParK Shaft Final Linin 

Reinforcement Schedule 

Audit Checklist 
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OBANASNI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\073 - Precasting Of Shaft Covers And Installation 

Attachment Concrete Pour Log Status: Approved 
Title: 
Category: Mining Revision: 5 

Location: S1 Sewer Tunnel Project: 2532 
Date: 01/03/2001 

Date: 

Weather: 

Shaft Cover : 
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OBAVA.SI-11 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Inspection & Test Plan 

Title: ITP: Precasting Of Shaft 
Covers And Installation 

Location: S1 Sewer Tunnel 
Job No: 2532 

Category: Mining 

Prepared By: David Alt 

Scope of 
Work: 

Joint Venture 

Reference ITP-2532\MI\073 
No: 

Status: Approved 
Revision: 5 

Revision 22/02/2001 
Date: 
Date: 27/02/2001 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Ref Description Spec 
Standard/ 
Other Ref. 

Freq. of Test Acceptance 
Criteria 

Insp. 
P: Project 
C: Client 

D: Designer 
M: Manufacturer 

Records/ 
Comments 

Verification 
(Initial & Date) 

1 Preliminary Planning: 
Contract Requirements 

GS-11 Each Lot Approved TP P: HP 
C: WP 

2 Scheduling and 
Sequencing of liner 
installation 

Each Lot Alignment of 
plastic in form 

P: HP 
C: S 

Drawing information to 
match liners - fabrication 
drawings 

3 uPVC Liner 
Manufacture 

RosLok TP Each Sheet Approved by 
Manufacturer 

P: HP 
C: S . 

M: HP 

Liner manufacturer QA 
Documents completed. 

4 Handling and Transport Each handling 
system 

Approved method 
of lifting and 
transport 

P: HP 
C: 

M: HP 

Approval by manufacturer 

5 Installation preparation Each pour Check availability 
of Re-inforcement, 
blockouts and 
form. 

P: HP 
C: S 

Design plans 

6 Safety equipment 
available and in use 

Eroc OH & S Each Shift Equipment 
available and in 

use 

P: WP 
C: S 

Record on shift report 

7 Installation of 
Re-inforcement, 
blockouts and 
formwork 

AS 3600 Each Pour All checklist items 
completed 
satisfactorily 

P: HP 
C: S 

EOJV Pre pour Checklist 

B Cover Casting And 
Supply ( Manhole and 
Valve) 

Manufacturer 
TP 

Each Cover Approved by 
Manufacturer 

P: HP 
C: S 

Manufacturer completed 
QA Documents. 

9 Order concrete and 
specify full 
requirements to 
supplier 

Spec TS -301 
Concrete 
technical 
procedure 
2532MI052 

Each pour As per TP 
2532MI052 

P: HP 
C: WP 

Concrete checklist 

10 Concrete testing 
performed by 
Subcontractor. Check 
delivery dockets for 
batch type and target 
slump before pouring 

Spec. TS-301 
Concrete AS 
3600 - As per 
TP 
2532MI052 

As per TP 
2532MI052 

Concrete test 
results as per TP 

P: HP 
C: WP 

Concrete Checklist 

TP & ITP: 
Approved 

By: 
Date: 

Inspection Legend: HP: Hold Point, S: Surveillance, WP: Witness Point 

Approved 
By: 

(Client) 
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Date: 
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OBAYASKI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\073 - Precasting Of Shaft Covers And Installation 

Attachment 
Title: 

Concrete pre pour 
inspection checklist 

Status: Approved 

Category: Mining Revision: 5 

Location: S1 Sewer Tunnel Project: 2532 
Date: 01/03/2001 

Date: 

Shaft Cover : 

iitem:;': DOscitt* Intl* ' CpenhiOnts 
1 Plastic base cut correctly and in 

place 
2 Access for concrete truck 
3 Couplings clipped and secure 
4 Re-inforcement installed correctly 
5 Formwork and blockouts installed 

and secure 
6 Base clean of debris 

Comments: 

Eroc Rep: Date : 

Brisbane Water: Date: 

Last Page of Concrete pre pour inspection checklist 
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Technical Procedure 

OBAYASI-11 

Obayashi Corporation Joint Venture Incorporated in Japan 
ARBN 002 932 756 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Document No: 25321101\077 Status: Approved 
Title: Shaft / Tunnel Interface Final Lining Revision: 2 
Job Location: S1 Sewer Tunnel Issued: 05/03/2001 
Job Number: 2532 

Mining 
Checked By: Steve BertonS1 
Approved By: Steve BertonS1 

- Video or AudioNisual training material 

INTRODUCTION 

This Technical Procedure details the installation of the final lining interface between the 1800mm dia Shafts and thi 
Rock Tunnel. 

RESPONSIBILITY 

Project Manager will ensure that all aspects of liner installation complies with the specifications of 
the contract. 

Project Engineer- will ensure that all necessary materials and equipment required for the job are 
available and that procedures are developed for each process. 

Project Surveyor- will provide survey control for the installation for the liners. 

Shaft Superintendent - will ensure that the established procedures are used to complete the work 
and that the appropriate competent personnel are available to carry out the works. 

QA Engineer - will record that all works are done in accordance with POJV technical and 
environmental documentation 

Shift Personnel - will ensure that the works are undertaken as per the documented procedures and in 
a safe manner. 

SPECIFICATIONS 

Australian Standard - General Conditions of contract for Design and Contract (AS 4300-1995) 
S1 Main Sewer Interceptor - Stage 1. 

Volume 1 TS-300 Concrete Works* 

Volume 3 Schedule 4* 
Schedule 5* 
Schedule 6* 

* As modified by this Technical Procedure and associated documentation. 
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REFERENCES 

POJV Environmental Management Plan 

POJV Safety Management Plan 

Technical Procedure - 2532\MI1041 Roslok Liner Tube - In tunnel joining. 

Technical Procedure - 2532\MI\052 Batching, Transport and Supply of Concrete 

Technical Procedure - 2532\MI\065 Installation Of Liner - North Quay to Perry Park (Hard Roc 
Tunnel) - T Joint 

DRAWINGS 

2532M080 - Turbot St Maintenance Hole Excavation & Concrete Details 
2532M081 - Barry Parade Maintenance Hole Excavation & Concrete Details 
2532M082 - Best St Maintenance Hole Excavation & Concrete Details 
2532M250 - 1800mm Dia and Kingsford Smith Drive Shafts Construction Procedure (Sheet 1 of 2) 
2532M251 - 1800mm Dia and Kingsford Smith Drive Shafts Construction Procedure (Sheet 2 of 2) 
2532M259 - Turbot St, Best St. & Barry Parade Shafts 1800 Dia Stage Platform 
2532M268 - Turbot St, Best St. & Barry Parade Shafts 1800 Dia Stage Platform 
2532M420 - 1800mm Vent Shafts Support Beams Plan & Details 
2532M440 - Turbot St Shaft Liner Installation 
2532M441 - Turbot St Shaft - Tunnel Junction Inner Form - Details (Sheet 1 of 2) 
2532M442 - Turbot St Shaft - Tunnel Junction Inner Form - Details (Sheet 2 of 2) 
2532M443 - Turbot St Shaft Plastic Liner Details 

EQUIPMENT REQUIRED 

Crane 
Lifting chains, as required. 
Potable water supply 
Survey equipment as required. 
Storage container, lockable. 
Portable generator. 
Portable air compressor 
500mm compressed air driven fan 
28m Boom. Pump 
1800mm Dia transition formwork 
Mancage 
Rock drills and steels 

SAFETY EQUIPMENT REQUIRED 

Tested and tagged lifting equipment, as recorded on lifting register. 
AlLr- v 
All electrical equipment shall be fitted with a current test tag. 
First Aid equipment available 
Warning signs and flashing lights for bottom of shaft - to be setup in tunnel when working in shaft 
above. 

ENVIRONMENT 

Ventilation to be at the work area at all times. 
Effective maintenance program required for all mechanical plant to minimise spillage of 
contaminants. 
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 Fuel and lubricants not to be stored on site, if temporary storage required it shall be on a bunded 
pallet. 
As per Environment Management Plans submitted for Possession of Site process. 

PERMITS 

Not Applicable 

TESTINGICALIBRATIONIMONITORING 

Unless otherwise specified, the allowable tolerances on the liner installation shall be a follows: 

Liner Installation 

Grade not less than 1:3000 
Tolerance from grade - 20mm 

Alignment Tolerance from alignment - 50mm 

NOTE: The Shift Supervisor will sign off each liner installed as being correct for level and alignment. 

Generally Concrete testing on site: 

(From (and refer to) Technical Procedure 25321M1\052 Batching, Transport and Supply of Concrete 

Slump tests will be carried out at the point of delivery. 
Shrinkage testing will be undertaken in accordance with AS 1012. 
Concrete will be tested for compressive strength as per AS 3600 Concrete Sampling and.Testing 

Minimum Frequency of Sampling 
Number of batches supplied 

by day 
Number of samples to be 

taken 
1 1 

2 to 5 2 
6 to 10 3 

11 to 20 4 
each additional 10 1 additional sample 

Sampling and identification shall be carried out as per AS 1012 - Parts 1 and 8. 

Prior to any concrete being accepted at the site, a Pre Pour Inspection Checklist shall be 
completed. 

PREREQUISITE COMPETENCY SKILLS 

All persons must have completed the site surface induction prior to commencing work or entering 
the site. 
All equipment operators to have the required operators certification. 

FREQUENCY OF ACTIVITY 

As required 
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REPORTING 

Shift report to be completed for each shift worked. 
Pre Pour Inspection Checklist form to be completed prior to each pour. 
Liner Installation Inspection form to be completed each section of liner installed. 
Concrete Pour Log Sheet. 

ACTIVITIES 

uPVC Lining Construction Procedure 

Refer to relevant shaft drawings - 2532M080, 081, & 082 

Installation Prior to Shaft Lining 

1. Drill holes for 32mm bars at 300mm centres around the perimeter of the shaft at 1600mm above 
tunnel liner spring line. 

2. Install 32mm bars at 300mm centres around the perimeter of the shaft, ensuring a 2000mm ring is 
maintained. 

3. Install 2.4m diameter tunnel liner as per TP065. 
4. On surface insert steel transition form into the 1.8m dia uPVC liner and expand to bear against the 

liner. 
5. Ensure the bottom edge of the liner and steel form are at the same level. 
6. Attach the liner to the form using tek screws as required. 
7. Lower the form and liner down the shaft and into position (held temporarily to mark the area of the 

tunnel liner where ribs are to be ground clear) 
8. Grind ribs on the tunnel liner and / or use silastic to seal the potential gaps between the two liners. 
9. Set 1800mm dia. liner and formwork in position. 

10. Drill holes through the tunnel liner and forms and bolt the transition form to the tunnel form as 
shown on figure 1. 

11. Attach form ply scribe around the underside of the 32mm bars using tie wire as shown on figure 2. 
12. Install RSJ braces across the shaft (RSJ's bolted to the excavated shaft walls) and place props as 

shown on figure 3. (To provide additional support to tunnel lining formwork.) 
13. Pour concrete as per normal tunnel lining procedures ensuring the upstand is filled completely. 

Vibration of concrete within the shaft maybe carried out using poker vibrators and or formwork 
vibrators attached within the 1800 diameter formwork. 

14. Strip shaft formwork following removal of tunnel formwork and access hole cut from tunnel liner to 
allow 1800mm dia liner fixings to formwork to be removed. Remove shaft formwork via shaft. 

Installation Post Shaft Lining 

1. Install tunnel liners as per TP065 until the liner running beneath the shaft is required to be 
installed. 

2. Install RSJ braces across the shaft. Secure to internal wall of previously concreted shaft. (To 
provide additional support to tunnel lining formwork.) 

Inmg an - as per above 1 ems 
4. Transport into tunnel and raise transition form and liner up the shaft using chain blocks attached 

to the RSJ brace. 
5. Ensure 1800 diameter liner is held flush against the existing shaft liner. Clearance to the incoming 

tunnel liner is provided - as per the current tunnel liner installation procedure ie. the tunnel liners 
during the installation are raised into correct position. 

6. Install 2.4m dia tunnel liner as per normal procedures positioning forms so as to ensure spud bar 
locations straddle the shaft. (Liners sequenced to have spud bars straddle shaft excavation) 

7. Lower transition form and liner down the shaft and onto the tunnel liner. 
8. Grind ribs on the tunnel liner and / or use silastic to seal the potential gaps between the two liners. 
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9. Set 1800mm dia. liner and formwork in position. 
10. Drill holes through the tunnel liner and forms and bolt the transition form to the tunnel form as 

shown on figure 2. 

11. Brace tunnel liner and 1800mm dia. liner as required. Install "T' piece between the existing and 
new shaft liner, bracing using a RHS jacking ring. 

12. Install breather pipes through existing shaft liner for concrete pour (for air release) and later use 
for proof grouting. 

13. Pour concrete as per normal tunnel lining procedures ensuring the upstand is filled. Vibration of 
concrete within the shaft maybe carried out using formwork vibrators attached within the 1800 
diameter formwork. 

14. Strip shaft formwork following removal of tunnel formwork and access hole cut from tunnel liner to 
allow 1800mm dia liner fixings to formwork to be removed. Remove shaft formwork via shaft. 

RISK/HAZARD CONTROL 
DESCRIPTION OF WORK RISK/HAZARD/REASON RISK/HAZARD CONTROL 

Crane Movements 1) Dropping load 

2) Vehicle / pedestrian struck by 
suspended load 

1) Use certified lifting devices 
and rigger at all times. 

2) Concrete barriers / fence in 
place. 
No raising of materials outside of 
site perimeter. 

Working with Compressed Air Compressed Air Injuries Pressure is to be fully bled down 
from each service before 
releasing any clamps and use 
safety clips. 

Working in shaft Heat exhaustion Ventilation using fan to be 
maintained at all times 

Concreteing / Grouting 1) Skin irritations 

2) Pressure build-ups in grout 
hose 

1) Correct PPE to be worn at all 
times including barrier cream. 

2) Concrete pump to have 
pressure relief valve. Check 
couplings are secured with 
safety clips. 

ATTACHMENTS 

Inspection and Test Plan 
Concrete Pre Pour Inspection Checklist 
Concrete Pour Log Sheet 

1800MM DIA SHAFTS LINING SHIFT REPO 

Audit Checklist 

Last Page of 25321MI \077 
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Attachment 

01304Stil 
EROC 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Joint Venture Eroc Pty Limited - 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MR077 - Shaft / Tunnel Interface Final Lining 

Attachment Concrete Pour Log Status: Approved 
Title: Sheet - 

Category: Mining Revision: 2 
Location: S1 Sewer Tunnel Project: 2532 

Date: 23/01/2001 

Pour No. Lift No. Date: 
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°HAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MR077 - Shaft / Tunnel Interface Final Lining 

Attachment Inspection and Test Status: Approved 
Title: Plan 
Category: Mining Revision: 2 
Location: S1 Sewer Tunnel Project: 2532 

Date: 23/01/2001 

Ref Description Spec 
Standard/ 
Other Ref. 

Freq. of Test Acceptance 
Criteria 

Insp. 
P: Project 
C: Client 

D: Designer 
M: Manufacturer 

Records/ 
Comments 

Verification 
(Initial & Date) 

1 PRELIMINARY 
PLANNING: 
CONTRACT 
REQUIREMENTS 

GS - 11 Approved 
Technical 
Procedure 

P: HP 
C: WP 

2 Scheduling and 
sequencing of liner 
installation 

Each Liner 
Section 

Alignment of liners 
in excavated Shaft 

P: HP 
C: S 

Drawing information to 
match liners - fabrication 
drawings 

3 uPVC Liner 
Manufacture 

RosLok 
Technical 
Procedure 

Each Liner 
Section 

Approved by 
Manufacturer 

P: HP 
C: S 
M: HP 

Liner Manufacture QA 
documents completed 

4 Installation work 
Procedures 

TS-324.7.1 
TS-324.7.2 
TS-324.7.3 
TS-312 

Each Activity P: HP 
C: WP 
M: S 

POJV records available in 
central filing - Pre Pour 
inspection checklist 

- 

5 Prepare liners to 
schedule & sequence 

Each Liner M: HP Liner Check Sheet - 

Manufacturer 
6 Handling & Transport Each 

Handling 
system 

Approved method 
of lifting and 
transport 

M: HP Approval by manufacturer 

7 Installation - 

Preparation - relative to 
pour area 

Each Area of 
Shaft for 
installation 

Wash down clean 
and free of debris 

P: WP POJV pre pour check 
sheet 

8 Liner Installation TS-324.7.1 Each Liner Liner forms - 
smooth surface 
free of sags, 
wrinkles and gas 
tight 

P: HP 
C: S 

Liner Inspection pre pour 
checklist 

9 Liner Installation 
tolerances 

TS-312 & 
TS-324.7.3 

Each Liner Tolerance from 
alignment - 50mm 

P: HP 
C: S 

Liner Inspection - Pre pour 
checklist 

10 Liner Internal Joining Technical 
Procedure 
2532Ml041 

Each Liner 
Joint 

As per Technical 
Procedure 
2532MI041 

P: HP 
C: WP 

Liner welding record sheet 
- per Technical Procedure 

11 Safety equipment 
available and in use 

PMS OH & S 

s stem 
Daily Equipment 

available and in 
P: WP 
C: S 

Record on shift report 

use. 
12 Equipment operators 

have relevant operating 
tickets and have 
completed site specific 
inductions. 

Spec. 
"GS-11.10 
Induction and 
training." 

Before 
Commencem 
ent 

Tickets sighted 
and induction sign 
off sheets 
completed 

P: HP 
C: S 

Training records 

13 Order concrete and 
specify full 
requirements to 
supplier 

Spec. 
'TS-301 
Concrete - 
Technical 
Procedure 
2532MI052 

Each pour As per Technical 
Procedure 
2532MI052 

P: HP 
C: WP 

Concrete checklist 
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14 Concrete testing 
performed by 
subcontractor. Check 
delivery dockets for 
batch type and target 
slump before pouring. 

Spec. 
"TS-301 
Concrete 
AS 3600 - As 
per Technical 
Procedure 
2532M1052 

Batches - No. 
samples 
[1/1] [2 to 5/2] 
(6 to 10/3] (11 
to 20/4] [each 
additional 
10 +/1] 

Concrete test 
results 
As per Technical - 

Procedure 

, 

Concrete checklist. 

TP & ITP: 
Approved 

By: 

Position: 

Date: 

Inspection Legend: HP: Hold Point, S: Surveillance, WP: Witness Point 

Approved 
By: 

(Client) 

Last Page of Inspection and Test Plan 

Date: 

et, Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty Limited, 
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0804S1-11 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MR077 - Shaft / Tunnel Interface Final Lining 

Attachment Concrete Pre Pour Status: Approved 
Title: Check Sheet 
Category: Mining Revision: 2 
Location: S1 Sewer Tunnel Project: 2532 

Date: 23/01/2001 

Pour Number: Lift Number: 
Date: 

RL : to 

11) A§SriPliftl-4) l'hitiSlt 
ern r 3, Comments 

1 Liner installation completed ("T" piece in 
place) 

2 Previous pour greencut / scabbled 
3 Communication (concrete - tunnel) OK 
3 Concrete pump set up OK 
4 Couplings clipped and secure 
6 Water controlled 
7 Services clear of pour 
8 Form vibrators installed and working 
8 Formwork installed and secure 

Comments: 

Representative:. 

Brisbane Water: 

Last Page of Concrete Pre Pour Check Sheet 

Date: / / 

0 Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Ply Limited. 
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()HAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI1077 - Shaft / Tunnel Interface Final Lining 

Attachment Concrete Pour Status: Approved 
Title: Acceptance Sheet 
Category: Mining Revision: 2 
Location: Si Sewer Tunnel Project: 2532 

Date: 23/01/2001 

Date 

Time 

Structure to be Poured 

Location 
, 

esi signs, 
, 

, 
e Ks 1 

Concrete Supplier 
% 

SLrd A 

Concrete Mix Design S40/10/90 

Design 28 day compressive strength 40Mpa 

Design Slump 80mm +/- 20mm 

Superplastiscer added on site Yes 

(if required - No water add on site) 

Mix code 

Test Location 

Date Tested 

Time 

Mining - Section - Concrete Pour Acceptance Sheet: Rev 2 - Uncontrolled Copy Page 1 
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Cylinders Taken 

Comments: 

Last Page of Concrete Pour Acceptance Sheet 

0 Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty Limited. 
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OBAVASHI 

Obayashi Corporation 
incorporated in Japan 
ARBN 002 932 756 

Technical Procedure 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Document No: 2532111111\064 Status: Approved 
Title: Installation of uPVC Sewer Pipes, Revision: 1 

Perry Park to Breakfast Creek Rd. 
Tunnel 

Job Location: S1 Sewer Tunnel Issued: 16/11/2000 
Job Number: 2532 

Mining 
Checked By: Steve BertonS1 
Approved By: Argot G Ansons 

- Video or AudioNisual training material 

INTRODUCTION 

This Technical Procedure details the stages of the installation of the uPVC Sewer Pipes, Perry Park to 
Breakfast Creek Rd. Tunnel: 

RESPONSIBILITY 

Project Manager will ensure that all aspects of liner installation complies with the specifications of 
the contract. 

Project Engineer- will ensure that all necessary materials and equipment required for the job are 
available and that procedures are developed for each process. 

Project Surveyor- will provide survey control for the installation for the liners. 

Shaft Superintendent - will ensure that the established procedures are used to complete the work 
and that the appropriate competent personnel are available to carry out the works. 

QA Engineer - will record that all works are done in accordance with POJV technical and 
environmental documentation 

Shift Personnel - will ensure that the works are undertaken as per the documented procedures and in 
a safe manner. 

SPECIFICATIONS 

Australian Standard - General Conditions of contract for Design and Contract (AS 4300-1995) 
S1 Main Sewer Interceptor - Stage 1. 

Volume 1 TS-300 Concrete Works* 

Volume 3 Schedule 4* 
Schedule 5* 
Schedule 6* 

* As modified by this Technical Procedure and associated documentation. 
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REFERENCES 

POJV Environmental Management Plan 

POJV Safety Management Plan 

Technical Procedure - 2532\MR041 Roslok Liner Tube - In tunnel joining. 

Technical Procedure - 2532\MR052 Batching, transport and placing of concrete for tunnel lining 

DRAWINGS 

2532 M 067 for Design Alignment 

EQUIPMENT REQUIRED 

Perry Park Gantry crane 
Lifting chains, as required. 
Potable water supply_ 
Survey equipment as required. 
Storage container 
Air compressor. 
Gal 7 Silenced fan 
Concrete pump or similar 
Pipe carrier trolley 
Rockdrills and taper steels/bits 
1350mm uPVC Liner Internal form 

SAFETY EQUIPMENT REQUIRED 

Tested and tagged lifting equipment, as recorded on lifting register. 
All relevant PPE. 
All electrical equipment shall be fitted with a current test tag. 
First Aid equipment available 

ENVIRONMENT 

Ventilation to be at the work face at all times. 
As per Environment Management Plans submitted for Possession of Site process. 

TIER-11/11-T-S-- 

Not Applicable 

TESTING/CALIBRATION/MONITORING 

Unless otherwise specified, the allowable tolerances on the liner installation shall be a follows: 

Liner installation 
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Grade not less than 1:3000 
Tolerance from grade - 20mm 

Alignment Tolerance from alignment - 50mm 

NOTE: The Shift Supervisor will sign off each liner installed as being correct for level and alignment. 

Concrete testing is to be conducted on site: 

Slump tests will be carried out at the point of delivery. 
Shrinkage testing will be undertaken in accordance with AS 1012. 
Concrete will be tested for compressive strength as per AS 3600 Concrete Sampling and Testing 

Minimum Frequency of Sampling 
Number of batches supplied 

by day 
Number of samples to be 

taken 
1 1 

2 to 5 2 
6 to 10 3 

-11 to 20 4 
each additional 10 1 additional sample 

Sampling and identification shall be carried out as per AS 1012 - Parts 1 and 8. 

Prior to any concrete being accepted at the site, a Pre Pour Inspection Cheacklist shall be 
completed 

PREREQUISITE COMPETENCY SKILLS 

All persons must have completed the site surface induction prior to commencing work or entering 
the site. 
All equipment operators to have the required operators certification. 

FREQUENCY OF ACTIVITY 

Each uPVC pipe installation sequence 

REPORTING 

Shift report to be completed for each shift worked. 
Pre Pour Inspection Checklist form to be completed prior to each pour. 
Liner Installation Inspection form to be completed each liner installed. 
Concrete Pour Log Sheet. 

ACTIVITIES 

GENERAL: 
The sequencing of pipe pouring: 
Commencing pouring of liners from the Breakfast Creek Rd. connection towards the Perry Park Shaft. 
A one liner pour is to be carried out at the Breakfast Creek Rd. connection following initial concrete 
pour to set up for liner installation. (see figure 1) 
Following the one liner pour additional liners are installed. The number of liners installed is dependent 
on the site conditions and immediate site scheduling of the works. Additionally the grouting of liners 
following installation must be carreid out. 
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uPVC Liner setting 

1. The uPVC liners are supplied in 2.4m sections which will be lowered down the Perry Park Shaft. 
2. The liner.will be transported to its required installation location. 
3. Internal forms will be inserted into the pipe and expanded to ensure the uPVC liner is held 

concentric to the form and at constant diameter. 
4. The uPVC liner must have a minimum overlap of 40mm from the internal form at each end to 

allow for the tee piece joining strip to be installed. 
5. Internal props will be installed in a pattern as shown in figure 2; combined with spacing timber and 

wedges complete the internal bracing of the formwork. 
6. The liner will then be positioned as directed by surveyor. Survey pins installed in the crown of the 

tunnel will indicate centreline of uPVC liner and the required invert level of the liner. 
7. The liner is initially to be supported using ply blockout to support the pipe approximately 100mm 

from one end as shown in figure 3. An alternate method of liner support (may be used dependent 
on the immediate site conditions) where by the liner and formwork is supported and located by 
frames fixed to the crown of the tunnel. (this support system adopted during invert pouring); (see 
general concept drawing - Figure 4 - 2 per pipe) 

8. Place tee piece and support by profiled timber and internal bracing. 
9. External 100 X 50mm timber props, wedged off the existing tunnel walls shall be applied as 

shown in figure 3. 

10. Survey to ensure that the liner is placed within tolerances. 
11. Concrete will then be poured to a level approximately 400mm above the invert of the liner 

between the blockouts to provide support pillars for the liner or for the full length of the liner 
(dependent on the type of liner support adopted). Concrete vibration by poker vibrators. 

12. Taper the concrete so that it is radial to the liner to minimise feathering; green cut concrete 
surface. 

13. Strip external props as required. 
14. The voids between the pillars will be poured to 400mm above the liner invert and green cut the 

concrete surface. 
15. Install grout and bleeder lines. 
16. Set up concrete slick line (3" rubber hose held in position by catenary system) 
17. Extend bulkhead to the obvert of the tunnel (bracing and propping installed to suit bulkhead size) 

Coat bulkhead formwork with retarding agent to allow green cutting following stripping of bulkhead 
(optional). 

18. Pour concrete. Vibration of concrete by poker vibrators and form vibrator fixed to the inside of the 
formwork at the formwork obvert. 

19. Strip formwork: Bulkhead may be stripped not less than 4 hours following completion of the pour, 
green cut concrete face; Strip internal pipe formwork not less than 6 hours following the 
completion of the pour. 

20. Position additional pipes as detailed above. 
21. Following the installation of 6 liners (generally), proof grouting may be carried out. 
22. Repeat steps 2 to 20. 

RISK/HAZARD CONTROL 
DESCRIPTION OF WORK RISK/HAZARD/REASON RISK/HAZARD CONTROL 

Lifting pipes into position Back strain, pinching injury to Use lifting devices where 
hands possible, co- ordinate manual 

lifts with adequate persons, use 
gloves. 

Working with Compressed Air Compressed Air Injuries Pressure is to be fully bled down 
from each service before 
releasing any clamps and use 
safety clips. 

2532%41\064 - Installation of uPVC Sewer Pipes, Perry Park to Breakfast Creek Rd. Tunnel, Revision 1 (Uncontrolled Copy) 4 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 404 of 525



General Rockfall Inspect area and check scale 
where required 

Concreting / Grouting 1) Skin irritations 
2) Pressure build-ups in grout 
hose 

1) Correct PPE to be worn at all 
times including dust masks and 
goggles 
2) Grout pump to have pressure 
relief valve. Check couplings are 
secured with safety clips 

ATTACHMENTS 

Inspection and Test Plan 
Concrete Pre Pour Inspection Checklist 
Concrete Pour Log Sheet 
Liner Off Set Proforma 

Audit Checklist 

Last Page of 2532W11 \ 064 

Status: 
Request ID: 
Creator: 
Author: 
Notify these people: 

Approved Editor 
Names: 

Workflow Details: 

Submitted By 
Steve BertonS1 

on 
10/11/2000 10:56:44 

O Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part thereof may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty Limited. 

Approved 15/11/2000 11:57:34 AM ZE10 
SBSS-4QX35H 
Steve BertonS1 
Steve BertonS1 

Previous Approvers Current Approver 
Steve BertonS1 
Argot G Ansons 

Next Approver 
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Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MR064 - Installation of uPVC Sewer Pipes, Perry Park to 
Breakfast Creek Rd. Tunnel 

Attachment Liner Installation / Status: Approved 
Title: Inspection Form 
Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 15/11/2000 

Date: Liner No 

Description Comments Initials 
Pour area clean and 
free of debris 

Yes / No 

Liner "T" joint 
installed correctly 
and secured 

Yes / No 

Liner set within 
tolerance 

Yes / No 

Internal Formwork 
installed correctly 

Yes / No 

External Props in 

place and secure 
Yes / No 

_ 

Bulkhead installed 
and secure 

Yes / No 

Liners checked after 
installation of 
formwork and still 
within tolerance 

Yes / No 

Comments: 

Peabody Supervisor: Date: / / 

Last Page of Liner Installation / Inspection Form 
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°HAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Inspection & Test Plan 

Joint Venture 

Title: ITP: Installation of uPVC Reference ITP-2532\MI\064 
Sewer Pipes, Perry Park to No: 
Breakfast Creek Rd. 
Tunnel 

Location: S1 Sewer Tunnel 
Job No: 2532 

Category: Mining 

Prepared By: Steve BertonS1 

Scope of 
Work: 

Status: Approved 
Revision: 1 

Revision 15/11/2000 
Date: 
Date: 15/11/2000 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Ref Description Spec 
Standard/ 
Other Ref. 

Freq. of Test Acceptance 
Criteria 

Insp. 
P: Project 
C: Client 

D: Designer 
M: Manufacturer 

Records/ 
Comments 

Verification 
(Initial 8, Date) 

1 Preliminary Planning 
Contract requirements - 

As built of tunnel 
section complete and 
verified 

Technical 
Procedure 
2532%11\038 
as applicable 

As required by 
Technical 
Procedure 
2532/11\038 

P: HP 
C: WP 

As per Technical 
Procedure 2532 \MI \038 

2 Scheduling and 
sequencing of liner 
installation 

Each Liner Alignment of liners 
in excavated 
tunnel 

P: HP 
C: S 

Survey Information to 
match liners 

3 uPVC liner 
Manufacture 

RosLok 
Technical 
Procedure 
2535\ME\001 

Each Liner Approved by 
Manufacturer 

P: HP 
C: S 

M: HP 

Liner Manufacture QA 
documents completed 

4 Installation work 
Procedures 

TS-324.7.1 
TS-328.20 

Each Activity P: HP 
C: 

M: S 

POJV records available in 
central filing 

, 

5 Prepare liners to 
schedule & sequence 

Each Liner P: 

C: 
Liner Check Sheet 

6 Handling & Transport Each 
Handling 
system 

Approved method 
of lifting and 
transport 

P: 

C: 
M: WP 

7 Installation - 

Preparation of Tunnel 
Each Length 
of tunnel for 
installation 

Wash down clean 
and free of debris 

P: 
C: 

POJV check sheet 

8 Liner installation TS-324.7.1 Each Liner Liner forms - 
smooth surface 
free of sags, 
wrinkles 

P: HP 
C: S 

Liner Inspection pre pour 
checklist 

9 Liner Installation 
tolerances 

TS-324.7.3 Each Liner Installation to suit 
not less than 
1:3000 grade (as 
required by 
alignment) 

o erarrriOTFOrn 
grade - 20mm 
Tolerance from 
alignment - 50mm 

P: HP 
C: HP 

Liner Inspection - Pre pour 
checklist; Work as 
Executed survey 

10 Liner Internal Joining Technical 
Procedure 
25321M1 \041 

Each Liner 
Joint 

As per Technical 
Procedure 
2532%411041 

P: HP 
C: WP 

Inspection Legend: HP: Hold Point, S: Surveillance, WP: Witness Point 

TI & ITP: 
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Approved 
By: 

Position: 

Date: Approved 
By: 

(Client) 

Last Page of ITP: Installation of uPVC Sewer Pipes, Perry Park to Breakfast Creek Rd. Tunnel 

Date: 

Re-s-piorWe-Workflow 

@ Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
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OBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MR064 - Installation of uPVC Sewer Pipes, Perry Park to 
Breakfast Creek Rd. Tunnel 

Attachment 
Title: 

Concrete pre pour 
inspection checklist 

Status: Approved 

Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 15/11/2000 

Pour Number: Lift Number: 
Date: 

Liner 
Nos: 

r ,, -Vel§#000.7 . §' .,; ". ':;:',;';,,.IntiaCs Comments 
1 Liner installation completed. (Form 

completed) 
2 Previous pour greencut 
3 Communication (concrete - tunnel) OK 
3 Concrete pump set up OK 
4 Couplings clipped and secure 
5 Breather tubes installed (if required) 
6 Water controlled 
7 Services clear of pour 
8 Bulkhead installed 

Comments: 

Peabody Representative: Date: / / 

Brisbane Water: Date: / / 

Last Page of Concrete pre pour inspection checklist 
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OBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 755 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MR064 - Installation of uPVC Sewer Pipes, Perry Park to 
Breakfast Creek Rd. Tunnel 

Attachment Concrete Pour Log Status: Approved 
Title: 
Category: Mining Revision: 1 

Location: S1 Sewer Tunnel Project: 2532 
Date: 15/11/2000 

Pour No. Lift No. Date: 
Pipe Nos: 

Weather: Chainage TO 
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Signed Peabody Supervisor: Date: 

Signed Brisbane Water: 
Date: 

Last Page of Concrete Pour Log 
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At,.. Technical Procedure 

°BAN:AS/II 

Obayashi Corporation Joint Venture Incorporated in Japan 
ARBN 002 932 756 

EROC 
Eroc Ply Limited 

ABN 68 067 084 708 

Document NO: 25321MI1066 Status: Approved 
Title: Repair to debonded uPVC material Revision: 3 
Job Location: S1 Sewer Tunnel Issued: 13108/2001 
Job Number: 2532 

Mining 
Checked By: Steve BertonS1 
Approved By: Steve BertonS1 

- Video or AudioNisual training material 

INTRODUCTION 

This Technical Procedure provides the guidelines for the investigation of debonded uPVC lining within 
the EPB tunnel. Including the determination of the mode of uPVC debonding and debonded area and 
the method of repair for each mode of debonded uPVC. 

RESPONSIBILITY 

Project Manager - will ensure that all aspects of uPVC repairs complies with the specifications of the 
contract. 

Project Engineer - will ensure that all necessary materials and equipment required for the job are 
available. He will also be responsible for gaining approval of methods prior to use in the Works. 

Superintendent - will ensure that the established procedures are used to complete the work and that 
the appropriate competent personnel are available to carry out the works. 

QA Engineer - will record that all works are done in accordance with EOJV technical and 
environmental documentation. He will !so be responsible for ensuring that records of repairs are kept 
in a safe and orderly manner. 

Shift Personnel - will ensure that the works are undertaken as per the documented procedures. 

SPECIFICATIONS 

Australian Standard - General Conditions of contract for Design and Contract (AS 4300-1995) 
am ewer n ercep or - age 

Volume 1 TS-324 Corrosion resistant Linings and approved technical submissions. 

Volume 3 Schedule 4* 
Schedule 5* 
Schedule 6* 

* As modified by associated design and Technical Procedure documentation. 

REFERENCES 

25321M1\066 - Repair to debonded uPVC material, Revision 3 (Uncontrolled Copy) 1 
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 EOJV Environmental Management Plan 

EOJV Safety Management Plan 

DRAWINGS 

2532M035 

EQUIPMENT REQUIRED 

As required to carry out investigations 

Epoxy Repair 
Caulking gun 
Air drill 
Mixer 
6mm / 3mm drill bits 
Nipples 1/8" 
8mm clear injection hose 

SAFETY EQUIPMENT REQUIRED 

PPE as outlined in induction manual and any special purpose equipment dependent on 
procedures, equipment and materials involved. 

ENVIRONMENT 

All works will be conducted in accordance with EOJV Environmental Management Plan (Rev. 2) 
Dispose of waste materials and packaging in the approved location. 
Contaminated site runoff must be collected and treated before release from site. 

PERMITS 

Not Applicable 

TESTING/CALIBRATION/MONITORING 

Testing: 
Required to determine modes of debonding of uPVC. 
Required to establish adequate bond between uPVC and encasement grout is achieved. 

Monitoring: 
Required to ensure rectification methods provide a tunnel lining complying with the design 
specification* and drawings. 

PREREQUISITE COMPETENCY SKILLS 

All personnel must complete the POJV induction prior to commencing work on the site. 

All equipment operators must possess current machinery operators tickets. 

Supervisors to sign off on current Standard Working Procedure relevant to their work activity. 

FREQUENCY OF ACTIVITY 

Each identified area of debonding 

2532\MI\066 - Repair to debonded uPVC material, Revision 3 (Uncontrolled Copy) 
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REPORTING 

EOJV Site Recording: 

Debonded Area Log Sheets 
Repair shift report 
Repair record sheet 

ACTIVITIES 

Investigation of debonded uPVC - EPB Tunnel Lining, due to discovery of "drummy" uPVC lining 
during lining installation activity. 

The investigation includes the immediate assessment of tunnel lining activities - uPVC liner 
installation system review, grout mix design review, grout injection review. 

Categorise modes of debonded uPVC. 
Establish a non destructive test to assess the debonding of uPVC lining. 
Sound testing of uPVC lining followed by coring and drilling of uPVC lining confirming the mode of 
debonding.. 

Mapping the entire tunnel lining - Identifying debonded areas (based on the non destructive test for 
debonding of uPVC lining). 
Monitoring recorded areas of tunnel lining to establish if a relationship between time and area 
debonded exists. 

Assessment of methods of repair in conjunction with the liner manufacturer. 

Assessment of Tunnel Lining Activities: 

uPVC Liner Installation System Review 

Issue: 
Formwork Stripping times 
Formwork inducing tensioning in uPVC liner 

Discussion: 
Stripping times of the formwork reviewed with respect to the setting times of the encasement grout. 
(This issue discussed later in detail). Formwork stripping and travel of the formwork carrier through the 
(immediate) grouted section of liners to install invert sections of formwork within the next liner to be 
installed was reviewed. Similarly vibration caused by the use of pneumatic tools for cleaning formwork 
etc. reviewed. Concluded no vibration by way of traveller moving or cleaning methods etc. was to 
occur for a minimum of 4 hours after the completion of grouting activities. 

Tensioning of uPVC liner b the formwork - the induced tension in the uPVC liner b the formwork 
was reviewed. uPVC liner manufacturer advising the optimum diameter for which the liner to be set at, 
hence limiting the tension induced and tests carried out to determine the grout strength required to be 
obtained prior to release of the formwork. 

Concluded: Optimum diameter to set uPVC liners 2415mm. Similarly to above grout stripping times 
monitored to ensure grout set prior to stripping (discussed in detail below). 

Review of Grout Mix Design 
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Issue: 
Setting times of grout - during pouring and curing time combined with the stripping times of the internal 
formwork, formwork tensioning of the uPVC liner. 
Effects of setting times of the grout on the amount of bleed water emitted from the encasement grout, 
believed to be the main contributing factor to any void that may occur between the encasement grout 
and precast segments. 

Discussion: 
Grout mix design assessment - the cementitous blend reviewed - concluded acceptable. Initial mix 
design having a 35% / 65% blend of Flyash product / Cement, compared with a mix design of 25% / 
75% blend of Flyash product / Cement. 
(Note: the 25/75 blend mix was adopted during the liner installation due to encountering unexplainable 
long setting times of grout - up to 10 hours initial set times in cooler weather) 
The 25/75 blended mix design providing the requirements of the design yet setting quicker than the 
35/65 blended mix. 

Supplier discussions 
Issues discussed with the supplier relating to setting times of the grout. (Longer setting times 
encountered) 
Supply of cement; the quality - all test certificates reviewed; amount of cement stored and used 
through the batch plant and through the suppliers storage silos. Supplier to batch plant manufacture 
lots checked relative to occurrence of longer setting times. 
Supplier batching techniques reviewed; No changes or alterations occurred with respect to batching 
techniques - small quantity of aggregate added to assist the mixing of the grout. 
Supplier Admixture Dosage; Admixture quantity and type reviewed - Initial admixture adopted classed 
as a water reducer with superplasticiser and as such this admixture provided retarding properties to 
the grout mix. The admixture quantity was reduced and a superplasticiser added reducing the 
retardation of the mix. Grout setting quicker hence bleed water minimised and water via settlement 
emitted earlier during the grout setting period. 

Weather effects to temperature of grout 
Assessment tables reviewed detailing ambient temperature and grout temperature - no established 
relationship. 

Discussions regarding rain periods - no firm based relationship established. 

ReAew of Grout Injection 

Issue 
Grout injection effects on grout encapsulation of uPVC liner. 

Discussion 
Grout injection commenced through invert injection ports. Trials of grout injection through the obvert 
ports carried out in order to prevent the possibility of voids (debonding) in the invert caused by grout 
pumped through the invert ports taking initial set, possibly causing tracking and incomplete filling of 
the liner hence voids / debonding. 

Additionally the grout injection through the obvert ports (at the same time as the invert ports) was 
trialed to increase the speed of injection of grout (in order to complete grout encapsulation prior to 
initial set commencing). This did not assist the occurrence of voids in the invert and no benefit 
determined to reduce small voids occurring in the crown between the precast segments and 
encasement grout. 

Issue 
Initial set of grout prior to completion of grouting - possibly causing tracking of grout. 
Tracking of grout causing incomplete filling around the uPVC liner and or tracking causing an interface 
within the grout located at the top of the T's. 
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Discussion 
Grout injection rate increased, (grout pump speed increased) minimising the possibility of initial set of 
the grout. Main benefit of this was to increase the rate of injection and so reduce the possibility of line 
blockages and/or settlement in the lines. Disadvantage grout pump pressures very high. 
Vibration of the formwork during the pumping of grout was trialed, to prevent uneven grouting and 
maintain the fluidity of the grout (prevent tracking occurring). Vibration did not exhibit any benefits to 
the prevention of debonding. If anything such vibration was detrimental. 

Concluded that groUt injection via invert ports did not cause tracking. Debonding void shape not 
consistent with tracking. 

Curing time for grout 

Issue 
Setting time of grout - Initial and final set. 

Discussion 

The curing time taken for the grout to take initial set and gain strength to withstand formwork release 
(ie the tension transposed to the uPVC liner) was investigated and tested. 

Results of "blow off tests" and calculations by the uPVC manufacturer determined the grout required 
to set 8 hours following completion of pouring prior to causing any movement of the formwork. This 
time period was included in the installation process. 

Following numerous tests being carried out - samples taken at site to determine set times allowed 
stripping of formwork to be carried out up to 5 hours after completion of pouring. To facilitate this it 
was imperative that samples of grout be taken for inspection and determination for stripping times. 
Calculations from the manufacturer confirmed the expansion of the formwork would not cause any 
debonding. 

Grout Temperature 

Issue 
Grout temperature heating of uPVC allowing it to expand and contract. 

Discussion 
Grout temperature and temperature of the uPVC lining surface was measured. Calculations of such 
temperatures effecting the expansion / contraction of the uPVC where calculated. Concluding that 
such expansion / contraction being minimal and would not cause debonding. 

Issue 
Grout Temperature effect on setting times. 

Investigation of Debonded uPVC - EPB Tunnel Lining 

The entire uPVC lining in the EPB tunnel was sound tested using tamping rod (old drill steel); four 
types of sounds established to represent the entire lining. Note: This was undertaken by one person in 
order to allow consistency in the sound testing. 

The areas sound tested were drilled (16mm bit) and cored using a 75mm core bit to identified and 
then confirm the mode of debonding. 
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IDENTIFIED TYPES: 
Solid sound - uPVC no debonding occurred. 
Hollow sound - uPVC no debonding but gap between encasement grout and precast tunnel segments 
Tinny sound - rear of uPVC debond from grout between Ts 
Tinny / Dull Hollow sound - grout laminated across top of Ts. 

It was determined that remedial work would have to be undertaken to make good the Tinny / Dull 
Hollow Sound (Refer attachment Concresive 2525 Repair Method). 

The Hollow sound would be addressed by the proof grouting. 

RISK/HAZARD CONTROL 
DESCRIPTION OF WORK I RISK/HAZARD/REASON RISK/HAZARD CONTROL 

Risk Assessment 

Epoxy Epoxy eye injury 

Epoxy skin injury 

Wear glasses 

Wear disposable overalls or long 
sleeved shirt 

Epoxy mixing Wrong quantities Mix as per manufacturers 
instructions 

Epoxy injection Continue separation of uPVC 
and grout 

Inject slowly relieving pressure 
through other ports if required. 

ATTACHMENTS 

Inspection and Test Plan 
Concresive 2525 Repair Method 
Inspection and Test Plan 

Audit Checklist 

Last Page of 2532%41\066 
e Copyright Eroc Pty. Limited. ABN 68 067 084 708 
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OBAYA,Stil 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\066 - Repair to debonded uPVC material 

Attachment uPVC lining - Major Status: Approved 
Title: Repair 
Category: Mining Revision: 3 
Location: S1 Sewer Tunnel Project: 2532 

Date: 12/02/2001 

Work Method Statement for Major Repair of uPVC lining 

Major Repair - A repair where the uPVC.has debonded from the encasement grout and formed a 
blister which is too large to satisfactorily epoxy repair. 

Step 1 

Establish extremity of major repair by sounding. Mark up area so that cut is made in sound grout. 

Step 2 

Cut out uPVC 

Step 3 

Cut, at 45 degrees, using a grinder around the edge of the area. The cut should be made through the 
grout to the segment. This will enable the new grout to be keyed into the existing concrete. 

Step 4 

Jackpick out the grout in the area to be repaired back to the concrete segment and/or sound concrete. 

Step 5 

Prepare uPVC for area, cut to shape and fully weld into position. Prepare bracing / formwork for area. 

Step 6 

Erect formwork and prop back to existing tunnel. 

Step 7 

Mix up grout as per the mix design and pump into formwork from the lowest point to the highest point. 
A breather tube should be placed at the highest point and when there is a show of grout stop pumping. 
Ensure that any running water is redirected away from the form. 

Note: Take compressive test cubes of grout used in repair. 

Step 8 
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Strip formwork, after 24 hours. 

Last Page of uPVC lining - Major Repair 

rg. Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
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OBAYAS1111 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Inspection & Test Plan 

Title: ITP: Repair to debonded 
uPVC material 

Location: S1 Sewer Tunnel 
Job No: 2532 

Category: Mining 

Prepared By: Andrew P Ridout 

Joint Venture 

Reference ITP-2532\MI\066 
No: 

Status: Approved 
Revision: 3 

Revision 01/08/2001 
Date: 
Date: 27/01/2001 

Scope of Repair to debonded areas of uPVC lining 
Work: 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Ref Description Spec 
Standard/ 
Other Ref. 

Freq. of Test Acceptance 
Criteria 

Insp. 
P: Project 
C: Client 

D: Designer 
M: Manufacturer 

Records/ 
Comments 

Verification 
(Initial & Date) 

1 Health and Safety EOJV OH&S 
manual 

Each Shift Ventilation on, 
PPE in use 

P: HP 
C: S 

2 Locate areas of 
debonding and map 

Each area of 
debonding 

All areas of 
debonded liner 

P: WP 
C: WP 

Record areas of 
debonding on mapping 
sheets 

3 Determine method of 
repair (ie epoxy, Xypex 
or grout) and submit 
method of repair to 
manufacturer 

Each method Approval by 
manufacturer 

P: HP 
C: S 

M: HP 

Correspondence from 
manufacturer 

4 EPDXY REPAIR 

Insert injection nipple 
and breather in area to 
be repaired 

TS - 323 

Each 
debonded 
area Nipples and 

breathers inserted 

P: WP 
C: S 

Recorded on Shift Report 

5 Prepare epoxy for 
injection 

Each mix Epoxy mixed in 

correct proportions 
P: WP 
C: S 

Cool epoxy by standing in 
ice to lengthen pot life 

6 Inject epoxy Each repair Epoxy injected 
under low pressure 

P: WP 
C: S 

Record quantity injected 
on shift report. Ensure that 
epoxy injection does not 
further debond uPVC. 

7 Remove nipple and 
weld 

Each injection 
and breather 
hole 

Welding complete P: WP 
C: S 

As per TP - In Tunnel 
Joining 2532\MI\041 

8 GROUT REPAIR 

Sound out extent of 
repair 

Each area Extent of repair 
found and marked 
up 

P: HP 
C: WP 

Chainage and area 
marked on checksheet 

9 Prepare area for grout Each area Key in edges of 
repair and ensure 
surrounding 
concrete is sound 

P: 

C: 

10 Weld new plastic sheet 
in place 

Each area In place and 
braced if required 

P: 

C: 

11 Grout behind uPVC Each area Breather tube and P: 

injection packer in 
place 

C: 

12 Final sound test TS-324.7.1 Each 
debonded 
area 

Sound test OK P: 

C: 
Sign off on Major repair 
checksheet 

13 XYPEX 
CONCENTRATE 

Sound out extent of 
repair 

Each area Extent of repair 
found and marked 
up 

P: WP 
C: S 

Record areas of 
debonding on mapping 
sheets 

14 Install injection and 
breather ports in the 
area to be repaired 

Each 
debonded 
area 

Ports installed P: WP 
C: S 

Recorded on shift report 
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15 Prepare Xypex 
Concentrate mix for 
injection 

Each batch. Mix portions to 
achieve fluid grout 
mix consistency 

P: WP 
C: S 

16 Inject Xypex Each area Xypex injected 
under low pressure 

P: S 

C: 
17 Remove injection and 

breather ports 
Each port All ports removed 

for welding repair 
P: S 

C: 
18 Final sound test TS-324.7.1 Each 

debonded 
area 

Sound Test OK P: HP 
C: WP 

Sign off repair sheet 

19 Repair Welding Each port and 
other as 
required 

Refer Technical 
Procedure 
2532MI41 

P: 

C: 

TP & ITP: 
Approved 

By: 

Position: 

Date: 

Inspection Legend: HP: Hold Point, S: Surveillance, WP: Witness Point 

Approved 
By: 

(Client) 

Last Page of ITP: Repair to debonded uPVC material 

Date: 

0 Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
Eroc Pty. Limited. 
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OBAVASH I 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MR066 - Repair to debonded uPVC material 

Attachment Xypex Concentrate Status: Approved 
Title: Cementitous Repair 

Method 
Category: Mining Revision: 3 
Location: S1 Sewer Tunnel Project: 2532 

Date: 11/08/2001 

METHOD OF REPAIR - uPVC / Encasement grout or concrete debonding 

STEP 1 

Acertain extent of debonding by checking for drumminess in uPVC liner. Record areas of debonding on 
log sheet. 

STEP 2 

Mark up each area of debonding showing extent of debonding. 

STEP 3 

In each marked area drill 8mm (max) holes at intervals to support complete filling of the void. Tap each 
hole in order to take a 1/8" nipple. Insert a 1/8" injection nipple or similar. Attach clear plastic tube to the 
nipple. 

To ensure that the void is completely filled drill 3mm breather holes at the extremety of the repair. The 
breather holes will generally be located around the edge of the debonded area at a distance of between 
100 - 150 mm centre to centre although distance will be determined on an area by area basis. 

STEP 4 

Mix up Xypex Concentrate cementitous to a fluid grout mix consistency. The Xypex mix has an 
approximate pot life of half an hour. The Xypex will then be injected in under low pressure via a static line 
manual pack gun. Low pressure will ensure that further debonding / separation does not occur. Once the 
void has been filled and Xypex appears out of the breathers, crimp the clear plastic injection hose and 
fasten with wire or similar. 

STEP 5 

Initial set to allow removal of injection ports and seal welding of such within 8 hours of initial injection. 

STEP 6 

Remove nipple from PVC lining either by unscrewing or by drilling out. Each injection hole will then be 
welded to seal the liner. 

Note: Where a blister has been formed due to water ingress over time the uPVC will be cut to allow loose 
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material to be removed. A prop will then be used to regain the liners shape and Xypex injection 
undertaken as described above. 

Last Page of Xypex Concentrate Cementitous Repair Method 

C Copyright Eroc Pty. Limited. ABt4 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
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OBAVAStil 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\066 - Repair to debonded uPVC material 

Attachment Concresive 2525 Status: Approved 
Title: Repair Method 
Category: Mining Revision: 3 
Location: S1 Sewer Tunnel Project: 2532 

Date: 02/01/2001 

METHOD OF REPAIR - uPVC / Encasement grout or concrete debonding 

STEP 1 

Acertain extent of debonding by checking for drumminess in uPVC liner. Record areas of debonding on 
log sheet. 

STEP 2 

Mark up each area of debonding showing extent of debonding. 

STEP 3 

In each marked area drill 8mm (max) holes at intervals to support complete filling of the void. Tap each 
hole in order to take a 1/8" nipple. Insert a 1/8" injection nipple or similar. Attach clear plastic tube to the 
nipple. 

To ensure that the void is completely filled drill 3mm breather holes at the extremety of the repair. The 
breather holes will generally be located around the edge of the debonded area at a distance of between 
100 - 150 mm centre to centre although distance will be determined on an area by area basis. 

STEP 4 

The correct amount of Concresive 2525 will be mixed up, bearing in mind the maximum working life is in 
the order of 30 minutes. The epoxy will then be injected in under low pressure via a static line manual 
pack gun. Low pressure will ensure that further debonding / separation does not occur. Once the void has 
been filled and epoxy resin appears out of the breathers crimp the clear plastic injection hose and fasten 
with wire or similar. 

Full cure will be achieved in 7 days. 

STEP 6 

Remove nipple from PVC lining either by unscrewing or by drilling out. Each injection hole will then be 
welded to seal the liner. 

Note: Where a blister has been formed due to water ingress over time the uPVC will be cut so that grout 
material can be removed. A prop will then be used to regain the liners shape and epoxy injection 
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undertaken as described above. 

Last Page of Concresive 2525 Repair Method 

G Copyright Eroc Pty. Limited. ABN 68 067 084 708 
This document or any part there of may not be reproduced, 

transmitted, copied or stored without permission in writing from 
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OBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\066 - Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Approved 
Title: Checksheet 
Category: Mining Revision: 3 

Location: S1 Sewer Tunnel Project: 2532 
Date: 22/02/2001 

Date: Liner Number: 

* Mark location and repair dimensions on map below 
INVERT 

CROWN 

INVERT 

PriifflOtO 
Extent of repair determined by 
sounding 

Yes / No 

uPVC material cut out and any 
unsound grout / concrete is 
removed 

Yes / No 

Where required edges of 
repair cut at 45 degrees 

Yes / No 

Repair area clean Yes / No 
No water egress through 
repair area 

Yes / No 

New uPVC cut to correct size 
and fitted 

Yes / No 

'T s INWMT-Eci Yes / No 
Formwork and proping in place Yes / No 
Encasement grout or epoxy 
pumped into repair 

Yes / No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 
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1)11.11.15N1 

Attachment 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

ABN 68 067 084 708 

Joint Venture 

Procedure 
Title: 
Attachment 
Title: 
Category: 
Location: 

2532W1\066 - Repair to debonded uPVC material 

uPVC Major Repair Status: Draft 
Checksheet 
Mining Revision: 2 
S1 Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date: Liner Number: 

Mark location and repair dimensions on map below 

EROC 
Eroc Ply Limited 

ABN 68 067 084 708 

INVERT 

CROWN 

C...kot 

.2)" 

INVERT 

Comments 
Extent of repair determined by 
sounding 

Yes No 
,N 

' 0.c.e.g. \-)2.1\614 i-APtete_ 
uPVC material cut out and any 
unsound grout removed 

ler No 

Where required edges 
encasement grout cut at 45 
degrees 

Yes 41t) 

Repair area clean 0/ No 
No water egress through es e 
repair area 
New uPVC cut to correct size es / No 
and fitted 
"T's" in place Yes / N Oli.eiNc, Ais,...1 1--vi-,te. rSe-T;.c..- 
Formwork and proping in 111D/ No 
place 
Encasement grout or epoxy es / No 
pumped into repair 

Repair completed satisfactorily: 

Eroc / Obayashi: tUNN Brisbane Water: 
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Otayasnt Corporation 
Incorporated in Japan 
ARBN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 

---Tnerr,0 :r 

Procedure 2532\MI\066 - Repair to debonded uPVC material 
Title: 
Attachment uPVC Major Repair 
Title:. Checksheet 
Category: Mining 
Location: Si Sewer Tunnel 

Date: glio P-) 

Status: Draft 

Revision: 2 
Project: 2532 
Date: 22/02/2001 

Mark location and repair dimensions on map below 

Liner Number: 

?ttiot 

EROC 
Etc Pty limited 

ABN 68 067 084 708 

!INVERT 

0),Metg 

k^:;,t4sU,_ qr? -XN 

, 0 0.1'0,:;::::,-.; . 

Extent of repair determined by 
sounding 

es)/ No ' 

k ,,.._P\--5:c_-__ \-T-1:-\(7 
uPVC material cutout and any 
unsound grout removed 

/ No 

Where required edges 
encasement grout cut at 45 
degrees 

pf No 

Repair area clean eS,/ No ' - ' it- t 

No water egress through 
repair area 

es./ No 

New uPVC cut to correct size es,/ No 
affd fitt-e'd 
"T's" in place Yes KR (ui .7 irk :\i(s,,..;_.., Victc(\ ,t-N:IJA . 

Formwork and proping in 
place 

(g) No 

Encasement grout or epoxy 
pumped into repair 

yes No , 
CAQ-CAO %...,\?..Q:,k-tCAT 

Repair completed sa sfactorily: 

Eroc / Obayashi: a Brisbane Water: Nuov-w- 

Mining Section uPVC Major Repair Checksheet: RV/ 2 Uncontrolled Copy 
% 

I 
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Obayash Corporator 
incorporated ,n Japan 
AFIBN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 
EROC 
Era Ply limited 

18t4 68 067 084 708 

Procedure 2532\M1\066 Repair to debonded uPVC material Title: 
Attachment uPVC Major Repair Status: Draf-N, Title: Checksheet 
Category: Mining Revision: 2 Location: S1 Sewer Tunnel Project: 2532 

Date: 22/02/2001 
Date: 

Mark location and repair dimensions on map below 

Liner Number: 

'INVERT 

.._ .....- 

, - 

,,,,,,-,-, 

. Comrrieri ,;;;,. - -.,..,:,. , ' Extent of repair determined by 
sounding 

Ye'S\./ No 
.., ,...1,1. 

uPVC material cut out and any 
unsound grout removed 

'-es '/ Not 

Where required edges 
encasement grout cut at 45 
degrees 

es / No 

Repair area clean es`/ No 
No water egress through 
repair area 

e' No Td..,:.0 c_., uvv i c-c, 

New uPVC cut to correct size 
and fitted 

es No 

"T's" in place Yes N ,. i_11 Formwork and proping in 
place 

e )/ No 

Encasement grout or epoxy 
pumped into repair 

e 1/ No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 
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Attachment 

OBAYASH 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

ABN 68 067 084 708 

Joint Venture 

Procedure 2532\MI\066 - Repair to debonded uPVC material 
Title: 
Attachment uPVC Major Repair Status: Draft 
Title: Checksheet 
Category: Mining Revision: 2 
Location: S1 Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date: cc; Liner Number: 

Mark location and repair dimensions on map below P. 

EROC 
Eroc Ply Limited 

ABN 68 067 084 708 

INVERT 

CROWN 
_ ..,-- ca 

fi cri..t...6 

if ac, IT) (:il(r 
INVERT 

. - . / ;2 (---, S- 
Y' 1(.',1--lak ...cc,.;e-, sif..-; 

.__-- 
----1, 

:1CoMmeilW - - 
Extent of repair determined by 
sounding 

r 
.1(_e_s)/ No . 

6-\_04- j... c-A-r,a, k L.14,-\4 
uPVC material cut out and any 
unsound grout removed 

8,/ No 

Where required edges 
encasement grout cut at 45 
degrees 

e! No 

Repair area clean p No y 

No water egress through 
repair area 

es,/ No 

New uPVC cut to correct size 
and fitted 

'teIlNo 

"Ts" implace Yes k: b_. , * 
61 _c 

Formwork and proping in 
place 

'e j No 
_ ... - 

Encasement grout or epoxy 
pumped into repair 

Yes/ No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 
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ODayasra Corporation 
Incorporated in Japan 
ARBN 002 932 756 

ABN 68 067 084 7C8 

Attachment 

Joint Venture EROC 
Eme Ply Limited 

4.8N 68 067 084 708 

Procedure 
Title: 2532\MI1066 - Repair to debonded uPVC material 
Attachment uPVC Major Repair Status: Draft Title: 

Checksheet 
Category: Mining 

Revision: 2 Location: Si Sewer Tunnel Project: 2532 
Date: 22/02/2001 

Date: cu c)(0 

Mark location and repair dimensions on map below 

Liner Number: 

INVERT 

....- 
.,, 

-.. 

allegia 
. 

..--. 

-,...,.-- 
....- -, 

..--, .. .- 
-C.... 

INVERT 

. - ....,,.... 
-,..,.- .. :.';',11.:;.g. OitinAti -.77.:.,_." 7,-;:.,:- ,,,,-* 

Extent of, repair determined by 
sounding Yes / No 

\,3t,r.e.-.?(L43:LcAl 7:. uPVC material cut out and any 
unsound grout removed 

Yes / No fc,,N0 QQ..,ori-w, 
Where required. edges 
encasement grout cut at 45 
degrees 

Yes / No Au._ CL.,,-T Irtz, 14-S" 

Repair area clean Yes / No ec -e,_ \et) ,...erk No water egress through 
repair area 

. 

Yes / No ty.:-k--:..- cR-- c.--Aa N a 
$to Cpc:\A ,.....0-6g. New uPVC cut to correct size 

and fitted Yes / No 

,es -0A.("),... GS / No 

..._ 
ocie.A.60 4- 00.\-,v, 0, t,..;.v.fi 

'__Lt_in..place - Formwork and proping in 
place 

Encasement grout or epoxy 
pumped into repair 

No 

C:C191.' 
Repair completed satisfactorily: 

Eroc / Obayashi: 
Brisbane Water: 0- 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy .". 
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Attachment 

111P 
MUSH! 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Joint Venture 

EROC 
Eroc Pty Limited 

ACN 067 084 708 

Procedure - Repair to debonded uPVC material 
Title: 
Attachment uPVC Major Repair 
Title: Checksheet 
Category: Mining 
Location: S1 Sewer Tunnel 

Date:Q- \ 2 

Status: Draft 

Revision: 2 
Project: 2532 
Date: 22/02/2001 

Mark location and repair dimensions on map below 

Liner Number: 

INVERT 

CROWN A 

INVERT 

, ,_.- - .; ComMents 
Extent of repair determined by 
sounding 

e- ) No 

uPVC material cut out and an 
unsound grout removed 

fa/ No 

Where required edges 
encasement grout cut at 45 
degrees 

1:4/ No 

ALL ids as.-1. ic 14-'" 
Repair area clean e / No 

No water egress through 
repair area 

/ No 

New uPVC cut to correct size 
and fitted 

'Ye No 

"Ts" in place No 

Formwork and-proping-in 
place 

s alo 

Encasement grout or epoxy 
pumped into repair 

es / No 

GeckAT es3Pi9,2 

Repair completed satisfactorily: 

Eroc / Obayashi: 

Mining - Section - : Rev 2 - Uncontrolled Copy 

Brisbane Water: 
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111P 
0 Mt 4SH 1 

Attachment 

EROC OPayashi Corporation 
Incorporated tf Japan 
A.P8N 002 932 756 

ABN 68 067 084 708 

Joint Venture Eroc Pty Limited 
ABN 68 067 GM ;08 

Procedure 
Title: 

2532\MI1066 - Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Draft Title: Checksheet 
Category: Mining Revision: 2 
Location: Si Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date: )-106- 

Mark location and repair dimensions on map below P C-7) 

Liner Number: 

INVERT 

INVERT 

. cp) 4k 
ti 

oriwfdilt$:',z,' ,. . , Extent of repair determined by 
sounding 

fe's No 

4i. '&440\rc. 
uPVC material cut out and any 
unsound grout removed 

66--7 No 

Where required edges 
encasement grout cut at 45 
degrees 

es No 

- Repair area clean 6A/ No 
No water egress through 
repair area 

0/ No 

0/-Ne- 
%mecRED JI're-Q. New uPVC cut to =act Si7- 

and fitted 
- 

"T's" in place Yes /070) Qom_ k Pc> ''ecz,,c-VN Formwork and proping in 
place 

e No 

GI No Encasement grout or epoxy 
pumped into repair 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 
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OBAYAStil 

Ooayashi Corooranon 
trcorporated m Jacan 
ARBN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 

Procedure 25321M1\066 - Repair to debonded uPVC material 
Title: 
Attachment uPVC Major Repair Status: Draft 
Title: Checksheet 
Category: Mining Revision: 2 
Location: S1 Sewer Tunnel Project: 2532 

Date: 22/02/2001 

EROC 
eve Pty tinted 

ABN 68 067 084 708 

Date: 0--*Yo 

Mark location and repair dimensions on map below 

Liner Number: 

;INVERT 

IWO* 

1INVERT 

:;:COrnii)00 ::;.-;,i-:::.:' ;:::,,7.'- 

Extent of repair determined by 
sounding 

' , No 
.. b.)614.e- Gziryv.0 ;;,\ LA:rw-Tz, 

uPVC material cut out and any 
unsound grout removed 

Yes / No 

Where required edges 
encasement grout cut at 45 
degrees . 

Yes / No 

Repair area clean Yes / No 
No water egress through 
repair area 

Yes / No 

New uPVC cut to correct size Yes / No 
aTinitre-d 
"T's" in place Yes / No 
Formwork and proping in 
place 

Yes / No 

Encasement grout or epoxy 
pumped into repair 

Yes / No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 
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Obayashi Corporation 
Incorporalod in Japan 
4FIEIN 002 932 756 

ABN 68 067 084 708 . 

Attachment 

Joint Venture 
EROC 
Erne Pty Urrited 

ABN 68 067 084 708 

Procedure 2532\MI\066 - Repair to debonded uPVC material Title: 
Attachment . uPVC Major Repair Status: Draft Title: Checksheet 
Category: Mining Revision: 2 
Location: Si Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date: 

Mark location and repair dimensions on map below 

Liner Number: C.:, 

INVERT 

INVERT 
Anco, 

CUT A CAJAke 
&14- 

- .--.;; :,'iiP,. **NW ""7as!sirn41M?7,. Extent of repair determined by 
sounding 

ey No 

'ikk,lk.. L,:=0-ki-e- 1..ekz_ . uPVC material cut out and any 
unsound grout removed 

Yes / No 

Where required edges 
encasement grout cut at 45 
degrees 

fe9 No 

Co:c , 

Repair area clean Yes / No 
No water egress through 
repair area 

Yes / 
-,-- 

. 

. 

V4\\4, ckerles,Avyt 
tr tiv_c_A %or, e4..:v s-so New uPVC cut to correct_size__EsY-No--4--b_ 

and fitted ..8zei, , . \I . 

"T's" in place Yes 0' 0.94.um, A.:7,..z. W-krckr-N. Formwork and proping in 
place 9 / No 

Encasement grout or epoxy 
pumped into repair 

Yews No 
,. 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: s' 

Mining - Section - uPVC MajOr Repair Checksheet: Rev 2 - Uncontrolled Copy Page 1 
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OBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\066 - Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Draft 
Title: Checksheet 
Category: Mining Revision: 2 
Location: S1 Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date: -.4:--5105.5 -TmjC--12.T E" R Liner Number: 

* Mark location and repair dimensions on map below 
INVERT 

N. 

INVERT \. 

Comments 
Extent of repair determined by 
sounding 

Q ",/ No 

" 1?--3,;-)\-:' . 

uPVC material cut out and anKye.S.1 
unsound grout removed 

. 

No 

Where required edges 
encasement grout cut at 45 
degrees 

No 

Repair area clean Fki No 
No water egress through 
repair area 

Yes No 

New uPVC cut to correct size 
and fitted 

Y d N 

4L-T-t!'-in-ptace Yes- & - mac`' 1- L.-.9-g_ 
Formwork and proping in (Ye%7Ni No 
place 
Encasement grout or epoxy (Ve!`j No 
pumped into repair 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major Repair Checksheet: Ljncontrolled Copy Page 1 
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Attachment 

Obayastit Coroorat.cr, 
Incorporated ol Javan 
APBN 002 932 756 

ABN 68 067 084 708 

Joint Venture 

Procedure 
Title: 
Attachment 
Title: 
Category: 
Location: 

2532\MI\066 - Repair to debonded uPVC material 

uPVC Major Repair Status: Draft 
Checksheet 
Mining Revision: 2 
Si Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date: 1 
g-3-31'1.:Eca-T 

Liner Number: 

Mark location and repair dimensions on map below 

EROC 
Eroc Ply Limited 

ABN 68 067 084 7C13 

INVERT 

Pccet- 

Extent of repair determined b, 

;sounding 
Nol 2S- 

luPVC material cut out and any 
unsound grout removed 
!Where required edges 
;encasement grout cut at 45 
!degrees 
!Repair area clean 

esU N 
trY\c!-k- 

e / No 
No water egress through 
repair area 

Yes / No 

New uPVC cut to correct size 
and fitted 
"Tisi'-in place 

Yes / No 

Yes-/ No 
Formwork and proping in 
place 
Encasement grout or epoxy 
pumped into repair 

Yes / No 

Yes / No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major Repair Checksneet:Rel 2 - Uncontrolled Copy Page 1 
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Attachment 

EROC Obayastu Corporation 
Incorporated in Japan 
ABBN 002 932 756 

ABN 68 067 084 708 

Joint Venture Eroc Pty limited 
ABN 68 067 084 708 

Procedure 
Title: 
Attachment 
Title: 
Category: 
Location: 

2532\Ml\066 - Repair to debonded uPVC material 

uPVC Major Repair Status: Draft 
Checksheet 
Mining Revision: 2 
S1 Sewer Tunnel Project: 2532 

, Date: 22/02/2001 

Date: 
Liner Number: 

Mark location and repair dimensions on map below *VERT 

. , 
effairM 

. 

/ 
i 

/ \ / 
i'a. 
v:- 

t 

INVERT k -egisc 4k 

.. , :::, ortwhOD ; ,'t'": .-, Extent of repair determined by 
sounding 

( 5)/ No \ ' + .e., f---' ,\,6\r__ 1/4-it\-V `-.±-) Ms No uPVC material cut out and any 
unsound grout removed 
Where required edges 
encasement grout cut at 45 
degrees 

a No 

Repair area clean Ye No 
,.. 

No water egress through 
repair area 

4%7 No 
--k--L;N--- SA2-'4 

.-5-T-t-° ,.... New uPVC cut to_c_orr,erl,siz 
&.-. ( -N e- - - and 1 fitted 

"T's" in place Yes 66' Cklc_e_t_oNc:, pi.--cc.'-k Formwork and proping in Q'Ri 
place 

No 

Encasement grout or epoxy 
pumped into repair 

Yes _h No 

Repair completed satisfactorily: 

Eroc / Obayashi: fitiAiii*Brisbane Water: its 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy Page 1 
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Obayastn Corcooration 
incorporated ul JacaP 
ARBN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 

-:Nrr.fakr-51s-g7477-7:" 

EROC 
Eoc Ry Canted 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI1066 - Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Draft 
Title: Checksheet 
Category: Mining Revision: 2 
Location: S1 Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date: Liner Number: 

' Mark location and repair dimensions on map below 
INVERT 

0!--0 

Nield3 Ey-AUDte- Geroa, 

INVERT H--- 

orwriehtS-z..., 
'1Extent of repair determined by Yes / No 

sounding 
uPVC material cut out and any 
unsound grout removed 
Where required edges Yes / No 
encasement grout cut at 45 
degrees 
Repair area clean 

Yes / No 

Yes / No 
No water egress through 
repair area 

Yes / No 

New uPVC cut to correct size 
'antf-fitted 
"T's" in place 
Formwork and proping in 
place 
Encasement grout or epoxy 
pumped into repair 

Yes / No 

Yes / No 
Yes / No 

Yes / No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major Repair Checksheet: Rel 2 - Uncontrolled Copy Page 1 
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Attachment 

OBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
AF1BN 002 932 756 

ABN 68 067 084 708 

Joint Venture 

Procedure 
Title: 

2532\MI\066 - Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Draft 
Title: Checksheet 
Category: Mining Revision: 2 
Location: Si Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date: .-2-50S- 

Mark location and repair dimensions on map below 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Liner Number: 

EPP> 
INVERT 

Ic" 

ArriaM4 

--- 

- 

INVERT 

- -4 Comments :.: 

Extent of repair determined by 
sounding 

0()/ 'No 
-1/2 6.--\-e- ,Dk.14rs. \.,:.-cs.__ 

uPVC material cut out and any 
unsound grout removed 

(a)/ No 

'e.)/ Where required edges 
encasement grout cut at 45 
degrees 

No 

Repair area clean Le";,/ No 
No water egress through 
repair area 

t,/ No 

New uPVC cut to correct size No 
an fitie-d 
"T's" in place Yes /(1\16; 00.E4. L,44P 1-3(1.,-:_-, V2o._Vc_kr. 
Formwork and proping in 
place 

Zes No 

Encasement grout or epoxy 
pumped into repair 

es`/ No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: et, 
Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy Page 1 
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Obayashi Corporation 
Incorporated in Japan 
ABN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 
EROC 
Erce Pty limited 

ABN 68 067 084 708 

Procedure 2532\MI\066 - Repair to debonded uPVC material Title: 
Attachment uPVC Major Repair Status: Draft Title: Checksheet 
Category: Mining Revision: 2 Location: S1 Sewer Tunnel Project: 2532 

Date: 22/02/2001 
Date: \16 

* Mark location and repair dimensions on map below 

Liner Number: iq 

INVERT 

NI WI" / \ ./NA,' SICLA:-% C.t_4- P` e:- IC 

--- 's- 

INVERT 

Extent of repair determined by 
sounding 

/ No 
, 

4.. kAA2..... \ f;_-,J-te-, k is:)..,\c.K . uPVC material .cut out and any 
unsound grout removed 

e )/ No 

Where required edges 
encasement grout cut at 45 
degrees 

No 

. 

Repair area clean `tee e j No 
No water egress through 
repair area 

No 

New uPVC cut to correctsize_ 
and fitted 

..th- 

"T's" in place .N6r4 
es, No 

r,,,a... t,A2 :a,...Z a\)\6\ , Formwork and proping in 
place 
Encasement grout or epoxy 
pumped into repair 

Yes I No 

Repair completed satisfactorily: 

Eroc / Obayashi: 
Brisbane Water: 

Mining - Section - uPVC Major Repair Checksileet:Rel 2 - Uncontrolled Copy Page 1 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3
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ar 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 
EROC 
Era Pty Limited 

ACN 067 084 708 

Procedure 
Title: 

- Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Draft 
Title: Checksheet 
Category: Mining Revision: 2 

Location: Si Sewer Tunnel Project: 2532 
Date: 22/02/2001 

Date: .D.A \ 

Mark location and repair dimensions on map below 

Liner Number: 20 

INVERT 

CROWN 

1\11( Ept( (2PQ146°-- 

INVERT 

Comments 
Extent of repair determined by 
sounding 

(`des)' No 

uPVC material cut Out and any 
unsound grout removed 

No 

---7-t 
Where required edges 
encasement grout cut at 45 
degrees 

, , , 
q_ev/ No 

Repair area clean es No 
No water egress through 
repair area 

Yes No 

New uPVC cut to correct size 
and fitted 

4311)/ No 

"T's" in place / No 
Formwork-and-proping_in / Na. 
place 
Encasement grout or epoxy 40, 
pumped into repair 

No 

eFoq P-F-ppe: Czycre,f IQ- a-s 

Repair completed satisfactorily: 

,j4i1 r Eroc / Obayashi: 

Mining - Section - : Rev 2 - Uncontrolled Copy 

Brisbane Water: 

Page 1 
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011ANASti I 

Otayashi Coroorat,or! 
Incorporated ,n Japan 
AR Eitl 002 932 :56 

ABN 68 067 084 708 

Attachment 

Joint Venture 

EROC 
Eroc Pty Larded 

ABN 68067 OEW 708 

Procedure 2532\MI\066 - Repair to debonded uPVC material 

Title: 
Attachment uPVC Major Repair Status: Draft 

Title: Checksheet 

Category: Mining Revision: 2 

Location: S1 Sewer Tunnel Project: 2532 
Date: 22/02/2001 

Date:. 
Liner Number: 20 

Mark location and repair dimensions on map below 

INVERT ..."71- 4 e 6,\ PwitAkeekaiki- 4 cl-D P.P.,pa. . 

416144244: co,;,Scet 

INVERT 

.,---- 
Comments 

Extent of repair determined by 

sounding 

Yel No 
AN&)Ai flew 

uPVC material cut out and any 

unsound grout removed 

,.---..,..., Zs7 No 

Where required edges 
encasement grout cut at 45 

degrees 

Yes iCr\? k 
... N"-c" 0,4 '-\- CZeixn.lg., 

Repair area clean es, V No 

No water egress through 
repair area 

Yes /,') c i-4.1\e.2c,___. 
SI-02ED 1/4,, f2Q.e-.. . 

New uPVC cut to correct size 

and fitted 

es V No 

"T's" in place Yes / o _ AC Abe ..... r_ 

Forrriw67k and 
place 

e -No. 
,,at..0 73Zsk-rN 

Encasement grout or epoxy 
pumped into repair 

es No . 

01-Nrc «._:,....' ,_ 
Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy Page 1 
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Attachment 

013AY4Stli 

Obayasni Corporation 
incorporated trt Japan 
ArIBN 002 932 756 

ABN 68 067 084 708 

Joint Venture 

Procedure 
Title: 
Attachment 
Title: 
Category: 
Location: 

2532\Ml \066 - Repair to debonded uPVC material 

uPVC Major Repair Status: Draft 
Checksheet 
Mining Revision: 2 
S1 Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date:-710t. 
Liner Number: 

Mark location and repair dimensions on map below 

EROC 
Eroc Pty United 

ABN 68 067 084 708 

2Z 

INVERT 

6,t /5crire) a'in A-icVZ--- Fee (-s . rocA-k F-07- 1 LjAkrt 
INVERT 

54i'F1 6(...5e_) 5,ErQ if, 4i\-441-1 &L. iccv.r.l. '1 -r , --,- ..L. 7 re.A, ',. e (14,:t bicliek AT 4 c..... 

... r .ir .-:- o IRO Z.:it: ,,,,; u-, Is Extent of repair determined by 
sounding 

es Y No 

i- `.? C-1 CC '',-- uPVC material cut out and any 
unsound grout removed 

Yes / No 
1\\- , 

)e,,:-.c,.lite_ --(.,6e_ leL:A- 4, Where required edges 
encasement grout cut at 45 
degrees 

Yes / No 

, 

. skex,RA s C.:.:1601c2g1, 

Repair area clean (Yes-N/ No 
No water egress through 
repair area 

Yes (Fro" 

New uPVC cut to correct size Yes / No 
!3 and fitted 

"Tr-16151am Yes / No tsi\4 
Formwork and proping in 
place 

Yes / No 

Yes / No 

?cc, sk 

. \-1 lc.... 

&-, k-,...., cescr..1-..e 

C). ,. 
(6-N" Encasement grout or epoxy 

pumped into repair 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy Page 1 
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3 
ORAYASH I 

Obayasni Corporation 
InCOrDOC310a :11 Japan 
AREiN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 

-rr.77,3, 

EROC 
Eros Ply Limited 

ABN 68 067 084 708 

Procedure 2532\MI1066 - Repair to debonded uPVC material Title: 
Attachment uPVC Major Repair Status: Draft Title: Checksheet 
Category: Mining Revision: 2 Location: S1 Sewer Tunnel Project: 2532 

Date: 22/02/2001 
/Date: ).- "c5 

Mark location and repair dimensions on map below 

Liner Number: acl 

INVERT RP Sot- 

, ,.. 
- -. k_ 

1) 
; 

IINVERT 

CornMeh ...-,:-: Extent of repair determined b, 
sounding / No 

4 
tAaINTt..g._ ?..re.-,.1/4- uPVC material cut out and any 

unsound grout removed 
/ No 

k vec,cz... 
, 

,-, \ ....) 4--4 P Where required edges 
encasement grout cut at 45 
degrees 

No 

Repair area clean es / No 
No water egress through 
repair area 

/ No 

New uPVC cut to correct size 
and fitted 

/ No 

-_____ "Ts" in - ceit,R.At-NNe A, ,..g.,\O\ , Formwork and proping in 4) / No 
place 
Encasement grout or epoxy ` ep/ No 
pumped into repair 

Repair completed satisfactorily. 

!. Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy Page 1 
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Obayasn, Corooranon 
Inccrporated ,n Japan 
AR8N 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 
EROC 
Eroc Pty!...mnea 

ABN 68 067 084 708 

Procedure 
Title: 

2532\N/11\066 - Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Draft 
Title: Checksheet 
Category: Mining Revision: 2 
Location: S1 Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date: '6111. 
\cwrgs) SY-kK"Lk 

Mark location and repair dimensions on map below 

Liner Number: 

INVERT . 

-I, 
- -- 530.-k Lilt Blot of "4e)nri_ 

ellegitg- 
i.-- -A 

INVERT 

Comments 
Extent of repair determined b y 
sounding 

e )/ No 

( -)4Ate- L8LAK- \-2C:i Li\Fe. 
;uPVC material cut out and any 
unsound grout removed 

es No 

Where required edges 
encasement grout cut at 45 
degrees 

No 

Repair area clean Fel)/ No 
No water egress through 
repair area 

et/ No WA, cAwks...* (1 ftes.66.N. :>$c,:c:r-r:, Pr 

New uPVC cut to correct size 
and fitted 

FAY No 

"Ts" in place es /\1cD, poej\Q3A9 K.k..t.), 42c4t.t9t/ - 
Formwork and groping in 
place 

e No 

Encasement grout or epoxy 
pumped into repair 

No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy Page 1 
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OBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532%41\066 - Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Draft 
Title: Checksheet 
Category: Mining Revision: 2 
Location: S1 Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date: 315 Liner Number: g 
* Mark location and repair dimensions on map below 
INVERT 

. 

\c-SD 
i 

&)P-W`i._ 

12.11-t cm-tbi.... 7.--:-Tu-rve-Ny4... 

INVERT 
2L._ 

Fe. .. 

Comments 
Extent of repair determined by 
sounding 

"q:.e.) No 4yv,4,'6.,...,-._ D. '.... e 7.,,2_ ' --\%-,-'-'^ 
' : .,:.., 

uPVC material cut out and any 
unsound grout removed 

CeS"/ No ,-,,J- -- 

Where required edges 
encasement grout cut at 45 
degrees 

're-s'Y No 

Repair area clean lfe:s',/ No 
No water egress through 
repair area 

'YeS')/ No ¶ -if,-)C>ca) L,i'1-%-_. 

New uPVC cut to correct size 
and fitted 

Te-si/ No 

"T-Ls" in plac Yes-00 0,me-:-\b, -t--=...v\,-__r- 

Formwork and proping in CM No 
place 

\, 

Encasement grout or epoxy qpv No 
pumped into repair 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 04-(i W-407/ 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy Page 1 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3
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Obayasta Corporation 
Incorporated in Japan 
ARSN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\Ml\066 - Repair to debonded uPVC material 
Attachment uPVC Major Repair Status: Draft Title: Checksheet 
Category: Mining Revision: 2 Location: S1 Sewer Tunnel Project: 2532 

Date: 22J02/2001 
Date: 

Liner Number: 
* Mark location and repair dimensions on map below INVERT 

..1 ii 5 1.02: 

tufize,n4 
z- 

/ , 
r.?c ., . 

_ w 
=-.._._.,e,:-L--e,---.%A INVERT 

, Comments !,1, - 
0 Extent of repair determined by 

sounding 
YeS I No 

z, ta:-L uPVC material cut out and any 
unsound grout removed 

'Q/ No 

Where required edges 
encasement grout cut at 45 
degrees 

60 No 

Repair area clean (ieTi/ No No water egress through 
repair area 1/4....._, / No 

New uPVC cut to correct size (YAsj and fitted No 

rs!Lin-place----- Yes Nb' c ,,,, .,;1( \ Formwork and proping in 
place 'es No 

Encasement grout or epoxy 
pumped into repair 

Yes / No 

Repair completed satisfactorily: 

Eroc / Obayashi: 
Brisbane Water: 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy 
Page 1 
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°HAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\066 - Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Draft 
Title: Checksheet 
Category: Mining Revision: 2 
Location: Si Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date : .,Q.5\-c--'S Liner Number: 

Mark location and repair dimensions on map below 
INVERT , 

6,, .,,b, 
It ' ___ 

CROWN 1' 
... / 

. 

to-) 

0, 
1,- /. 

-'' 
,-,-- 45c, - ---....._=, 

INVERT 

'"'!. othrtentS,,,L.,-,, 
Extent of repair determined by 
sounding 

es I No . 

fl? 'T--(;- 
uPVC material cut out and any6S,/ 
unsound grout removed 

No 
4- ilQ\c-.."- i-C..-.1 S--C= 

Where required edges 
encasement grout cut at 45 
degrees 

s:/ No 

Repair area clean No I No 
No water egress through 
repair area 

/ No 

New uPVC cut to correct size 
and fitted 

es. No 

"T's" Yes ' in-place -ct,_,..t. ?,-\-k 
Formwork and proping in 

place 
es/ No 

Encasement grout or epoxy 
pumped into repair 

Yet'/ No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: r)_ 
Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy Page 1 
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Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 
EROC 
Era Pty Limited 

ABN 68 067 084 708 

Procedure 2532\MI\066 - Repair to debonded uPVC material 
Title: 
Attachment uPVC Major Repair 
Title: Checksheet 
Category: Mining 
Location: S1 Sewer Tunnel 

Date: :r51' 

Status: Draft 

Revision: 2 
Project: 2532 
Date: 22/02/2001 

Mark location and repair dimensions on map below 

Liner Number: 

INVERT 

WrAftel-- , 

-- . , 

INVERT 

ornmentS: '..f''''' 1"-;:: 

Extent of repair determined by ._.! 
sounding 

/ No 

'-° 
---- .. 

uPVC material cut out and any 
unsound grout removed 

6es / No 

Where required edges 
encasement grout cut at 45 
degrees 

/ No 

Repair area clean 6;1 No 
No water egress through 
repair area 

Yes / No l .cC.) -Co STc' c't,K 

New uPVC cut to correct size 
and fitted 

es`/ No 

"T's"- in-place Yes ok, C0.1-k,,A, e.,_,\Q-LN 

Formwork and proping in Cc4/ 
place 

No 

.---.. 

Encasement grout or epoxy 
pumped into repair 

/ No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water:____ 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy - , Page 1 
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ODayasru Corporation 
Incorporated trt Japan 
APBN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 
EROC 
Eroc Pty Urruted 

ABN 68 067 084 708 

Procedure 
Title: 

2532\Ml\066 - Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Draft Title: Checksheet 
Category: Mining Revision: 2 Location: S1 Sewer Tunnel Project: 2532 

Date: 22/02/2001 
Date: 

1.kNCeC) 
R-L) *t.,t-NXT1/4\ Liner Number: 

' Mark location and repair dimensions on map below 
INVERT 

4.SCLA 

.71)L511;1. 
+1 --ON 1.-- .. -- 

afitaitsel 
I< >41 

INVERT 

Comments Extent of repair determined by 
sounding 

Yes® , n 

V.Pfteg aoLkeici LA.tt. (2u4.sfy- C 
uPVC material cut out and any 
unsound grout removed 

e8 No 

Where required edges 
encasement grout cut at 45 
degrees 

45 Na 

Repair area clean No 
No water egress through 
repair area 

No 

A. (--At CW.CLittA New uPVC cut to correct size 
and fitted 

c es / No 

"T's" in place Yes / o . ki! At., e ' ,.,,,,ft,l_._0". 
orrIFTior-.7FaTiElproping in 

place 
No 

Encasement grout or epoxy 
pumped into repair 

41) No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 Uncontrolled Copy Page 1 
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Attachment 

Ottayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

ABN 68 067 084 708 

Joint Venture 

Procedure 
Title: 
Attachment 
Title: 
Category: 
Location: 

2532\MI\066 - Repair to debonded uPVC material 

uPVC Major Repair Status: Draft 
Checksheet 
Mining Revision: 2 
Si Sewer Tunnel Project: 2532 

Date: 22/02/2001 
Date: 

Liner Number: 
* Mark location and repair dimensions on map below 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

INVERT /./H 5ii:* i 

1 

, 
- 

(! 

INVERT 

Extent of repair determined by 
sounding - 

/ No . 

uPVC material cut out and any 
unsound grout-removed 

"f9/ No 

Where required edges 
encasement grout cut at 45 
degrees 

No 

Repair area clean ISt / No 
No water egress through 
repair area 

I No 

New uPVC cut to correct size 
and fitted 
"T's"-in place 0.tg- i-K) Cock-c-k Formwork and proping in 
place 

Yes / No 

Encasement grout or epoxy 
pumped into repair 

I No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy 
1 

Page 1 
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IIP 
OBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 2532\MI\066 - Repair to debonded uPVC material 
Title: 
Attachment uPVC Major Repair 
Title: Checksheet 
Category: Mining 
Location: S1 Sewer Tunnel 

Date: Goc, KS.D 

Status: Draft 

Revision: 2 

Project: 2532 
Date: 22/02/2001 

* Mark location and repair dimensions on map below 

Liner Number: 50*. 

*iN 

INVERT 

Raggat 
,.. 

INVERT 

.... 
.... i _ 

. MM - 

. , Comments . . 

extent of repair determined by 
sounding 

Yes / No 

.(-710-,-.'6,t.;)Cti f:'.: Ci-2,. ,c-, Z-\\(- V, 

uPVC material cut out and any 
unsound grout removed 

es No 

Where required edges 
encasement grout cut at 45 
degrees 

Yes,/ No 

CiFcQ,-c ?c-L 'D 

Repair area clean 6§''/ No `-' 
No water egress through 
repair area 

Yes / No ,-) 
Yo.-c _.\.y._ \er.,..,1_ -,th. . 

New uPVC cut to correct size 
and fitted 

es No 

"T's" in place- Yes 64 OJT 1,--P.,2-s.:2\ C?z,c\-c-kr\ - 

Formwork and proping in 
place 

No 

i e- 
Encasement grout or epoxy 
pumped into repair 

a No 
Cc\gcezx . 
e 

Repair completed satisfactorily: 

Eroc / Obayashi: efrzfb#Ut Brisbane Water: 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy Page 1 
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OBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 2532\MI\066 - Repair to debonded uPVC material 
Title: 
Attachment uPVC Major Repair Status: Draft 
Title: Checksheet 
Category: Mining Revision: 2 
Location:. S1 Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date: 
care'cl 

Mark location and repair dimensions on map below 

Liner Number:__ 

INVERT 

--) 

'(.) 

INVERT 
-oc ) 

Extent of repair determined by 
sounding 

'De)/ No 

.,_. 

,. 

.,)12;-'iQ_ 

uPVC material cut out and any 
unsound grout removed 

Ye / No 

Where required edges 
encasement grout cut at 45 
degrees 

',/ No 

Repair area clean ?iegs,V No 
No water egress through 
repair area 

ell/ No s..e.,c_. c-.L.-__Q 

< -..0.L- 

SZ\- 
f`"(C-0' 

New uPVC cut to correct size (.,-, 
Trialitted 

e)/ No 

Yes (Nom pTh -cc: "T's" in place 
Formwork and proping in 
place 

(tel,/ No 

Encasement grout or epoxy 
purnped into repair 

9)/ No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy Page 1 
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Attachment 

OflAVASHI 

EROC 
Otayasht Corporation 
topprootated ,n Japan 
ADEN 002 932 7% 

ABN 68 067 084 708 

Joint Venture Eroc Fly Lirrited 
ABN 68 067 084 708 

Procedure 
Title: 
Attachment 
Title: 
Category: 
Location: 

2532\MI\066 - Repair to debonded uPVC material 

uPVC Major Repair Status: Draft 
Checksheet 
Mining Revision: 2 
Si Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date: I aKL, Liner Number: 

Mark location and repair dimensions on map below 
'INVERT 

1 

N, 
s 

v "fi 
lefOriPPI 

LP 

,V. ,... 

*;Extent of repair determined No 
sounding 
uPVC material cut out and any 51/ No -411,e1,4_ 

'unsound grout removed 
/No Where required edges 

encasement grout cut at 45 
degrees 
Repair area clean No 
No water egress through 
repair area 

NoitZoke_ G7). tie c'c5.'z'D Th'""N` 
\-3A cseeck ew-v 

New uPVC cut to correct size 
and fitted 
"is" in-place 
Formwork and proping in 
place 

/No 

Yes ,69) 
Yes / No 

Encasement grout or epoxy 
pumped into repair 

Yes /No 

Repair completed satis actorfly: 

Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major Repair Checksileet:Reii 2 - Uncontrolled Copy 
I 

Page 1 
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 Attachment 

EROC °Wynn, Corporation 
incorporated m Japan 
ARBN 002 932 756 

ABN 68 067 084 708 

Joint Venture Erce Pty Linited 
ABN 68 067 0814 708 

Procedure 
Title: 
Attachment 
Title: 
Category: 
Location: 

2532\MI\066 - Repair to debonded uPVC material 

uPVC Major Repair Status: Draft 
Checksheet 

- Mining Revision: 2 
S1 Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date: ,;2-107 Liner Number: -79* 
Mark location and repair dimensions on map below 

INVERT 

CROWN 
...-- 

- 
---... 

----. 

.. 

INVERT l<------- 
--- ---...,.. 

a. 5re, e -A 

L ...:.. ,,, -;.;413.i-";.1,,.. onctir ....1t=tr==i-i",':i.:.1-,. 
Extent of repair determined by 
sounding 

No ,,e. 1 . 

\ et- 
uPVC material cut out and any 
unsound grout removed 

i 
es. Not 

Where required edges 
encasement grout cut at 45 
degrees 

ca'Y No 
____..., 

Repair area clean s No 
No water egress through 
repair area 

e No 

New uPVC cut to correct size (e) No 
and -fitted 
"T's" in lace Yes 1jLv9y ft - -4. _ 

v. ,.._ .. 
Formwork and proping in 
place 

ve 
J No 

Encasement grout or epoxy 
pumped into repair 

?6,`i1/ No 
cs\czeix-c 9c.5.,...co2K) 

Repair completed sati actorily: 

Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major Repair Checksheet: Re4 2 - Uncontrolled Copy Page 1 
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OBAYASHI 

Attachment 

EROC 
Obayashi Corporation 
Incorporated in Japan 
ABN 002 932 756 

Joint Venture Eroc Pty Limited 
ABN 6B 067 084 708 

Procedure 
Title: 

25321MI\066 - Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Approved 
Title: Checksheet 
Category: Mining Revision: 2 

Location: Si Sewer Tunnel Project: 2532 
Date: 22/02/2001 

Date: 318 

* Mark location and repair dimension on map below 

Liner Number: 32-2- 

INVERT --/ % Ti ;-----. - _ - _ 
I 

CROWN - - I 
1 ___,' 

t i .....- 

./),,\c,,,) 
-, - 

. i~ 
........, 

c 
..., 

t-,-., t \ ....),D4,.. 

INVERT 

1 

5 ' S 

\ 
0.\--dra 

Comments.. 
Extent of repair determined by 
sounding 

0/ No &Q)\-- / u N.C.., (./.NS .1Z._ (1-e__0,...N.0 

L,Act-Nr-. 5Q."--- 
uPVC material cut out and any 
unsound grout / concrete is 
removed 

0/ No 

Where required edges of 
repair cut at 45 degrees 

CO/ No ZS bra TS i.\,ao,..Q. 

Repair area clean / No 
No water egress through 
repair area 

IN 
/ No 

New uPVC cut to correct size 
and fitted 
41-124s4lirptaauTif-rescrotre-d 

0/ No 

"resiftrFxklc-'---0 -- t91(--: 0.14744--cmtszD 
Formwork and proping in 
place 

(?:)/ No 

Encasement grout or epoxy (Y----e/ No 
pumped into repair 

E. ea (-,3\- 

Repair completed s 

Eroc / Obayashi: Brisbane Water: -(ZY 

Mining - Section uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy Page 1 
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ORAVASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532W1\066 - Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Approved 
Title: Checksheet 
Category: Mining Revision: 2 

Location: S1 Sewer Tunnel Project: 2532 
Date: 22/02/2001 

Date: rl 3It Liner Number: 32-2- 

* Mark location and repair dimensions on mao below k)Perr-kr--- 

INVERn 

1 

- -- % 

% 

I 

CROWN 

i'A\-\ Na"-- 
I 

t 

..- 

.--; -, c- 
,.D 4.... cd 

L .. .. . \_(--),.\,,, 
..) s"..Z.4,y4 

INVERT \ s ,G,kc......V.3 ) 

Comments 
Extent of repair determined by 
sounding 

04 No ,z_k--- \ Q(',/c._ N1/4.).:),\-- --i).-_ 

cr..._.c2...s-c 41/4"..-,... ...-..----e... so 
uPVC material cut out and any 
unsound grout / concrete is 
removed 

GPI No 

Where required edges of 
repair cut at 45 degrees 

RI No Gm If "<s)._) kr kloJQN4Q-Z\ 

Repair area clean 7 / No 
No water egress through 
repair area 

/ No . 

New uPVC cut to correct size 
and fitted 

53/ No 

"T's" in place, if required 7eTREtarl\IT- 0/ No 
.1 I ---Cff-A-77-6741A-0\174d7 

Formwork and proping in 

place 
Encasement grout or epoxy 
pumped into repair 

Ce.) / No _On 
Er vo Cp .A- 

Repair completed s ily: 

Eroc / Obayashi: Brisbane Water: ,<.,7Y (41=di 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy Page 1 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 463 of 525



1 

°MASH I 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

Attachment 

Joint Venture 

EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532\MI\066 - Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Approved 
Title: Checksheet 
Category: Mining Revision: 2 

Location: S1 Sewer Tunnel Project: 2532 
Date: 22/02/2001 

Date: Sig I CA 

Mark location and repair dimensions on map below 

Liner Number: 32-2- 

T-. INVERT I -- - - -I , 
1 

_ - , 

, i 1 
- 

1 

CROWN \ 1 

. i 

1 

I - - ii 
1903CCR (<1% 

4.. 
i . ... O.. ... ,. .4. .... .... .. .... 1 1 

- j 

INVERT 
\,, 7 -5 )1)A--L 

Comments 

Extent of repair determined by 

sounding 
el No SSA- (Qf /(-- pi\,4% \c).___ osvzs,Vkr 

tiv;:34-N SO r---f-k 

uPVC material cut out and any 
unsound grout / concrete is 

removed 

No No 

Where required edges of 

repair cut at 45 degrees 
9/ No 5:s . S;,rt-c...\(._ \-\',z-P V\ 1-0.K1 \ 1st 

Repair area clean al / No 

No water egress through 
repair area 

C9/ No 

New uPVC cut to correct size 
and fitted 

E)/ No 

"T'S" in place, if required - w-7§- le -14-1A --2*`"-c;:e= 
Formwork and proping in 

place 
t / No 

Encasement grout or epoxy 
pumped into repair 

es / No ffa cce,A._ 

Repair completed s 

Eroc / Obayashi: Brisbane Water: ,e07K-e)/ /419, 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy Page 1 
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Obayashi COMOrahOn 
Incorporated ul 4aoan 
AP. BN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 
EROC 
Eroc Pty 1....ronea 

ABN 68 067 084 708 

Procedure 
Title: 

2532\K/111066 - Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Draft Title: Checksheet 
Category: Mining Revision: 2 Location: Si Sewer Tunnel Project: 2532 

Date: 22/02/2001 
Date: 171S 

tql5SFoRQ 
Cy-A-C-0A 

*Mark location and repair dimensions on map below 

Liner Number: 

INVERT ; 

i 

I 

tketaiNVit ...1n4 i<- e.----c ' ,..2.c.,-. 6:' iir...c.: 

INVERT 
i 

-.....1\--C a.. 
1 . 

Comments Extent of repair determined by Yes NO) 
sounding . Cet2..--cs .-:: ..,7. .)---;=-,2_ \-2.1c, ,.,. uPVC material cut out and an i 
unsound grout removed 

s/ No 

Where required edges 
encasement grout cut at 45 
degrees 

. e'/ No 

Repair area clean Feiy No 
No water egress through 
repair area 

Yes ii:qa 
.., 

New uPVC cut to correct size 
and fitted 

'e rj No 

"T's" in 
I No place e 
r* e- No 

re 
-Formworrand proping in 
place 
Encasement grout or epoxy 
pumped into repair 

No 
. 

( AgeCfEr.4.1e, giA 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water' 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy Page 1 
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3 
OHAVASHI 

Obayashi Corporation 
Incorporated in Ja,;.1r. 
AABN 002 932 75G 

ABN 68 067 384 708 

Attachment 

Joint Venture 

7 .?4,1,r..W171YieWta..itit-) .7 

" - :(;.- 

EROC 
Era Pty Led 

ABN 68 067 084 708 

Procedure 
Title: 
Attachment 
Title: 
Category: 
Location: 

Date: F-) 

2532\MI\066 - Repair to debonded uPVC material 

uPVC Major Repair 
Checksheet 
Mining 
Si Sewer Tunnel 

Status: Draft 

Revision: 
Project: 
Date: 

2 

2532 
22/02/2001 

Liner Number: a \ 
Mark location and repair dimensions on map below 

INVERT - 4--- T* C- 
--t 

eIRMOVil (':, 
LN 

1 

INVERT 

olvapn _ Extent of repair determined by.c.Y.R/ 
sounding 

No 
4- 

uPVC material cut out and an/ 
unsound grout removed - 

No 

Where required edges 
encasement grout cut at 45 
degrees 

- (*Ye/ No 

Repair area clean Ye / No 
No water egress through 
repair area 

es No 

New uPVC cut to correct size 
fitted 

iZ / No - and 
.... __ "T's" in-place Yes aki tarry_ tap Formwork and proping in 

place 
Ye No 

Encasement grout or epoxy 
pumped into repair 

No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major Repair Checksheet: Rev 2. Uncontrolled Copy .". Page 1 

S1 Main Sewer Main Sewer EROC Supply Part 1 - Introduction & Background Information OM Manual Volume 1/3

Q-Pulse Id TMS786 Active 29/01/2014 Page 466 of 525



OBAYASHI 

Obayashi Corporation 
Incorporated in Japan 
ARBN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 
EROC 
Eroc Pty Limited 

ABN 68 067 084 708 

Procedure 2532\MI\066 - Repair to debonded uPVC material 
Title: 
Attachment uPVC Major Repair Status: Draft 
Title: Checksheet 
Category: Mining Revision: 2 

Location: S1 Sewer Tunnel Project: 2532 
Date: 22/02/2001 

Date: .r01 

Mark location and repair dimensions on map below 

Liner Number: Sao ?cLA 

INVERT 

(1)20 00-uz . 

CROWN 

X 
111Cc I 

. 

INVERT ., , 

Extent of repair determined by 
sounding 

es No 

6M,A.0 l,PC),-VA2_ Q.NS43,4 

uPVC material cut out and any 
unsound grout removed 

es No 

Where required edges 
encasement grout cut at 45 

degrees 

Yes N g,air go.koax:4_, 
. 

Repair area clean 'qZ)/ No 

No water egress through 
repair area 

Yes 

New uPVC cut to correct size 
-. 

and fitted 

,..---.... /al No 

" 1.§-" - - -(5,)-7-- T i Ti place Y-s N ()-..: 

Formwork and proping in 
place 

e.$)/ No 

Encasement grout or epoxy 1--e)/ 
pumped into repair 

No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major Repair Checksheet? Rev 2 - Uncontrolled Copy Page 1 
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°HAYASHI 

Obayaste Corporation 
Incorporated in Japan 

ACIBN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 

EROC 
Eroc Pty limited 

ABN 68 067 084 708 

Procedure 
Title: 

2532 \Ml \066 - Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Draft 

Title: Checksheet 

Category: Mining Revision: 2 

Location: S1 Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date: C\PA\c. sickwc 

* Mark location and repair dimensions on map below 

Liner Number: SAD lue_ ra..3. 

INVERT 11/4 

GO 
?Oftaitt &2...0 .-.c..tR. a..4---"1 

(341137Wtil 

= 
..lu 
..11 

e rt\ / C,1 I 'Sin 
.5-71 

INVERT 

Comments 

Extent of repair determined by 

sounding 

(41) No 

Y1),(A-tAc-A 
__...) 

3<t ER. \AVArr_g. 

uPVC material cut out and any 

unsound grout removed 

No 

Where required edges 
encasement grout cut at 45 

degrees 

Yes 4115 

Repair area clean Q/ No 

No water egress through 

repair area 

Yes 4' 
110 v3Kce 

New uPVC cut to correct size 

and fitted 

t) No 

"-T's= -in -place Yes No (:),Itg- 1,.e,-. qac.. . 
. 

Formwork and proping in 

place 

e No 
_.. 

Encasement grout or epoxy 

pumped into repair 

No 

Repair completed s tisfactorily: 

Eroc / Obayashi: Brisbane Water: 6,1,r/ 

Mining - Section - uPVC Major Repair Checksheet: Rev 2 - Uncontrolled Copy Page 1 
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00ayasot Common 
Incorporated .rt Japan 
ARBN 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 
EROC 
Eroe Ply limited 

ABN 68 067 064 708 

Procedure 
Title: 

2532\MI\066 - Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Draft 
Title: Checksheet 
Category: Mining Revision: 2 
Location: S1 Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Date: i l-\-\ Oc, Liner Number: giDtclA 6\c..k . 

' Mark location and repair dimensions on map below 
INVERT 

Iftgaextti 
resesee== 

;NVERT 

)4;(,; , 

TC.LL- L-3 

04-Acr,k 4 .30.11.R. 

Extent of repair determined by ' No 
;sounding Ak (r(la.;sce.sv\-,214-- 
luPVC material cut out and any Ye / No 
iunsound grout removed ki 

Where required edges 
encasement grout cut at 45 
degrees 
!Repair area clean 
No water egress through 
repair area 

tie/ No 
Yes / No 

New uPVC cut to correct size 
and fitted 

Yes/ No 
tAPt 

"Ts" in place 
Formwork and proping in 
place 
Encasement grout or epoxy 
pumped into repair 

es /No 

No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major Repair Checksl:ieet:Rel 2 Uncontrolled Copy 
I 

Page 1 
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TarRivic', 

Attachment 

EROC 
Obaya ant Corporation 
1i-cars-armed in Japan 
ARBN 002 932 756 

ABN 68 067 084 708 

Joint Venture Eroe Py United 
ABN 68 067 084 708 

Procedure 
Title: 

2532%41\066 - Repair to debonded uPVC material 

Attachment uPVC Major Repair Status: Draft 
Title: Checksheet 
Category: Mining Revision: 2 
Location: Si Sewer Tunnel Project: 2532 

Date: 22/02/2001 

Mark location and repair dimensions on map below 
'INVERT 

Wf\ Liner Number: 
WO\ - 

:N VERT 

Extent of repair determined by 
sounding 

a / No 
Ai ,0_,,,.,\02._. 23(2-rw.)\ 

uPVC material cut out and any 
unsound grout removed 

6/ No 

Where required edges / No 
encasement grout cut at 45 
degrees 
Repair area clean No 8/ 
No water egress through ' / No 
repair area 
New uPVC cut to correct size lit/ No c00\ 0.PIc_. die kb )3t=s" 

' asza\ and-fitted s\" PoM eir\ Oscua gec----.(N 
"T's" in place Y / No 
Formwork and proping in e / No 
place 
Encasement grout or epoxy / No 
pumped into repair 4 

i.11..s -Ce' , 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major Repair ChecksiverRel 2 - Uncontrolled Copy Page 1 
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Obayaste COMOration 
Incorporate() n Japan 
AA8N 002 932 756 

ABN 68 067 084 708 

Attachment 

Joint Venture 
EROC 
Eroc Pty limited 

ABN 68 067 084 708 

Procedure 2532%41\066 - Repair to debonded uPVC material Title: 
Attachment uPVC Major Repair 
Title: Checksheet 
Category: Mining 
Location: Si Sewer Tunnel 

Date: b1-001= 
\k-- 9T') 

Status: Draft 

Revision: 2 
Project: 2532 
Date: 22/02/2001 

Mark location and repair dimension c2r_r1 nap be w 

Liner Number: tA(.6tc.-. 

INVERT 

!CROWN 

CornmeritS.:,=- 
'Extent of repair determined by ev No 
sounding 
'uPVC material cut out and any 
junsound gro:Jt removed 

edv No 

iWhere required edges Kre"S`)/ No 
!encasement grout cut at 45 
degrees 
Repair area clean 
No water egress through 
repair area 

pes)i No 
/ NO 

New uPVC cut to correct size 
and fitted 
"T's" in place 
Formwork and proping in 
place 
Encasement grout or epoxy 
pumped into repair 

V No 

Yes (11c3) 

sV No 

Yes;/ No 

Repair completed satisfactorily: 

Eroc / Obayashi: Brisbane Water: 

Mining - Section - uPVC Major. Repair Checksheet: Re/ 2 - Uncontrolled Copy Page 1 
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